
For the best experience, open this PDF portfolio in
 
Acrobat X or Adobe Reader X, or later.
 

Get Adobe Reader Now! 

http://www.adobe.com/go/reader




 


APPENDIX B  
  


SUMMARY OF SCOPING AND SITING 
CHARACTERISTICS BIOSTRIPS AND 


BIOSWALES  
 







 


APPENDIX B.1 
 


SITE CHARACTERISITICS AND  
KEY DESIGN FEATURES 


 







Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study 2009-2012 Final Report 
CTSW-RT-13-290.02.1 June 2013 


California Department of Transportation  


 


B.1.1 SITE SELECTION  
The Siting Study that was conducted in 2007 involved an initial evaluation of 39 potential sites 
for the pilot study, which was then expanded to 50 potential sites. A summary of the Siting 
Studies is included in the Scoping and Siting of Groundcovers and Low-Growing Shrub 
Vegetation Types in Biostrips and Bioswales for Storm Water Treatment Pilot Study Site 
Selection Technical Memorandum, Caltrans Document No. CTSW-TM-07-172.11.4 (Caltrans 
June 2007). 


Each site was initially screened for representative vegetation, site geometry (e.g. length, width, 
and slope), percent runoff from Caltrans ROW, site safety, insufficient ROW, high risk utilities, 
construction conflicts, and Environmentally Sensitive Areas. Each site that passed the screening 
criteria was ranked to a normalized scale from unacceptable (0) to excellent (4) for each 
characteristic with a potential maximum score of 120. Sites were then ranked from highest to 
lowest. From this process sixteen sites, fourteen potential biostrip locations and two potential 
bioswale locations, were selected to implement the study plan, discussed in Section 2. Table B.1-
1 presents the location and type of Ornamental Roadside Vegetation to be applied. In addition, 
two sites previously evaluated and studied during the Roadside Vegetated Treatment Sites 
(RVTS) Study, Caltrans Document No. CTSW-RT-08-208-03-1 (Caltrans Division of 
Environmental Analysis, November 2008), were chosen for further monitoring as biostrips. The 
RTVS sites are discussed in Section 1. 
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The selected sites ensured that a variety of BMP types would be tested (Biostrip, Bioswale). Details of the selected sites are presented 
in Table B.1-2. Table B.1-2 also includes the Caltrans Statewide ID, location, County, highway, post mile, Caltrans District, the 
Regional Board, drainage area, type of ORVTS, site length (ft), site width (ft), WQF, treatment slope (%), average annual rainfall, and 
the Average Annual Daily Trips (AADT). 


Table B.1-1: Selected Ornamental Roadside Vegetation Treatment Sites (ORVTS)  
Location Station Name ORVTS Type Notes City County Biostrip Bioswale 


Napa Napa 2-NP     
Milpitas  Santa Clara  19-SC      


San Francisco  San Francisco  20-SF      
South San Francisco  San Mateo  21 SM       


Daly City  San Mateo  22 SM      
San Bruno  San Mateo  23-SM      
Camarillo  Ventura  28-VN      


Newbury Park  Ventura  29-VN      
Carlsbad  San Diego  38-SD      


Westminster  Orange  SS-1       
Camarillo  Ventura  SS-2       


Arroyo Grande  San Luis Obispo  SS-3       
San Luis Obispo San Luis Obispo  SS-4      


San Diego  San Diego  SS-5      
San Diego  San Diego  SS-6      


San Marcos  San Diego  SS-7       
Yorba Linda  Orange       Expanded RVTS  
Sacramento  Sacramento      Expanded RVTS  
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Table B.1-2: Characteristics Ornamental Roadside Vegetated Treatment Sites 


Site 
No. City County Freeway Post Mile 


(approx.) 
Caltrans 
District 


Regional 
Board 


Drainage 
Area(a)


 


(ft2) 
Type of 
ORVTS 


% 
Slope(d)


 


Site 
Length 


(ft) 


Site 
Width  


(ft) 


Water 
Quality 
Flow 
(cfs) 


Average 
Annual 


Rainfall(b)
 


(in) 


Average 
Annual 


Daily Trips 
(AADT)(c)


 
38SD  Carlsbad  San Diego  5  47  11  9  200,376  Biostrip  2  113  40  3.2  12-16  206,500  
SS-5  San Diego  San Diego  5  22  11  9  17,400  Biostrip  5  300  35  0.4    
SS-1  Westminster  Orange  405  N/A  7  8  14,000  Biostrip  25  400  28  0.32  12-16  274,500  
SS-2  Camarillo  Ventura  101  14.5  7  4  19,500  Biostrip  30  300  30  0.45  12-16  134,000  
20SF  San Francisco  San Francisco  280  0.4  4  2  9,947  Biostrip  25  283.3  28.3  0.005    
19SC  Milpitas  Santa Clara  680  17.6  4  2  14,000  Biostrip  30  694  21  0.006    
29VN  Newbury Park  Ventura  101  7  7  4  89,126  Bioswale  4  200  10  0.53  12-16  150,000  
SS-3  Arroyo Grande  San Luis Obispo  101  N/A  5   10,140  Biostrip  10  300  12  0.23    
28VN  Camarillo  Ventura  101  15.8  7  4  15,911  Bioswale  5  355  20  0.09    
2-NP  Napa  Napa  29  10.4  4  2  5,800  Biostrip  25  200  20  0.03  28-45  50,250  
SS-4  San Luis Obispo  San Luis Obispo  101  30  5   6,716  Biostrip  5  292  15  0.15    
21SM  South San Francisco  San Mateo  280  24.7  4  2  16,320  Biostrip  10  340  36.5  0.08    
SS-6  San Diego  San Diego  52  0.2  11  9  5,800  Biostrip  20  200  12  0.13  8-12  94,000  
SS-7  San Marcos  San Diego  78  9.5  11  9  4,200  Biostrip  20  200  10  0.1    
23SM  San Bruno  San Mateo  280  20.9  4  2  14,384  Biostrip  40  248  27  0.07  20-32  139,000  
22SM  Daly City  San Mateo  280  24.3  4  2  12,593  Biostrip  20  257  30  0.06    


(a) All drainage area will be field confirmed during a rain event  


(b) NWS 2008  


(c) Caltrans 2004a  


(d) Applies to biofilters only. Bioswales must be between 1 to 4 percent slope and at least 100ft in length.  
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B.1.2 SITE CHARACTERISTICS   
Final candidate sites for the Pilot Study (Document No. CTSW-TM-07-172.11.4; Caltrans June 
2007) are described in Section 1.2.1 thru Section 1.2.16, appearing from highest to lowest ranked 
score.   


B.1.2.1 SITE 38-SD 
CARLSBAD, SAN DIEGO, I-5, GRVTS SWALE, DISTRICT 11  
Test site 38-SD is located along the southbound I-5 adjacent to Avenida Encinas at PM 47, 
specifically between Palomar Airport and Cannon. This site scored 117 out of 120 during Siting 
Criteria Score Matrix (Caltrans Document No. CTSW-TM-07-172.11.4, June 2007). It was 
designed as a bioswale for the Caltrans Best Management Practices (BMP) Retrofit Pilot Study 
(2004). This site provides opportunity to evaluate performance of groundcovers (grassy 
bioswale) and low growing shrubs (80% Ice Plant). It has low soil type/infiltration rates due to 
potential changes in soil conditions, although it is not believed that this will be a problem since 
there is a sufficient drainage area (200,376 ft2) and slope (2percent) that will aid infiltration. 
Figure B.1-1 to Figure B.1-4 are pictures from when the site was assessed. 


 
Figure B.1-1: Site 38-SD. North from outfall. 


 


 
Figure B.1-2: Site 38-SD. North-East view towards 


bioswale inlet. 


 
Figure B.1-3: Site 38-SD. Northern view of inlet. 


 


 
Figure B.1-4: Site 38-SD. Northern view of 


bioswale. 
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B.1.1.2 SITE SS-5 
SAN DIEGO, SAN DIEGO, I-5, GRVTS STRIP, DISTRICT 11  
Test site SS-5 is located along the southbound I-5 just north of Sea World Drive at PM 22. This 
site scored 117 out of 120 during Siting Criteria Score Matrix (Caltrans Document No. CTSW-
TM-07172.11.4, June 2007). This site provides excellent representative vegetation and cover 
consisting of 95% Ice Plant. The site has sufficient drainage area (17,400 ft2), although the slope 
(5-percent) may present limitations during monitoring activities. Figure B.1-5 and Figure B.1-6 
are pictures from when the site was assessed. This site had monitoring discontinued after the first 
five events of the 2010-2011 monitoring season. 


 
Figure B.1-5: Site SS-5. Southbound from north end 


of biostrip. 
 


 
Figure B.1-6: Site SS-5. North view from middle of 


biostrip. 
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B.1.2.3 SITE SS-1 
WESTMINSTER, ORANGE, I-405, GRVTS STRIP, DISTRICT 12  
Test site SS-1 is located along the northbound I-405 located just south of Goldenwest Street/ 
Balboa Avenue exit. This site scored 115 out of 120 during Siting Criteria Score Matrix 
(Caltrans Document No. CTSW-TM-07-172.11.4, June 2007). This site provides excellent 
representative vegetation and cover consisting of 100% English Ivy. The site has sufficient 
drainage area (14,000 ft2) and an ideal slope (25percent), although the use of this site would 
require grub removal and potential impacts to current irrigation systems. Figure B.1-7 and Figure 
B.1-8 are pictures from when the site was assessed. 


 
Figure B.1-7: Site SS-1. Northbound at Bolsa Ave. 
exit on I-405. 
 


 
Figure B.1-8: Site SS-1. South view of site. 
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B.1.2.4 SITE SS-2 
CAMARILLO, VENTURA, HWY 101, GRVTS STRIP, DISTRICT 7  
Test site SS-2 is located along the northbound US-101 at Lewis Road exit at PM 14.5. This site 
scored 114 out of 120 during Siting Criteria Score Matrix (Caltrans Document No. CTSW-TM-
07-172.11.4, June 2007). This site provides excellent representative vegetation and cover 
consisting of 90% English Ice Plant. The site has a 19,500 ft2 drainage area which is sufficient 
for monitoring equipment and an adequate slope (30-percent). Although the use of this site 
would require curb removal and potential impacts to current irrigation systems. Figure B.1-9 and 
Figure B.1-10 are pictures from when the site was assessed.   


 
Figure B.1-9: Site SS-2. Eastern view at northbound 


US-101. 
 


 
Figure B.1-10: Site SS-2. Storm drain pipe inlet. 
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B1.2.5 SITE 20-SF 
SAN FRANCISCO, SAN FRANCISCO, HWY 280, GRVTS STRIP, DISTRICT 4  
Test site 20-SF is located along the southbound HWY 280 adjacent to Alemany Boulevard off-
ramp at PM 0.4, and can be accessed from the off-ramp shoulder. This site scored 114 out of 120 
during Siting Criteria Score Matrix (Caltrans Document No. CTSW-TM-07-172.11.4, June 
2007). This site provides excellent representative vegetation and cover consisting of 85% 
English Ivy. The site has sufficient drainage area (9,947 ft2), slope (25-percent), and no 
modifications are required. Figure B.1-11 to B.1-14 are pictures from when the site was assessed.  


 
Figure B.1-11: Site 20-SF. Eastern view towards Hwy 


101 on-ramp. 
 


 
Figure B.1-12: Site 20-SF. Return view of site. 


 


 
Figure B.1-13: Site 20-SF. Northwest view of site. 


 


 
Figure B.1-14: Site 20-SF. Eastern view of site, facing 


Hwy 280 and showing highest point. 
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B.1.2.6 SITE 19-SC 
MILPITAS, SANTA CLARA, HWY 680, GRVTS STRIP, DISTRICT 4  
Test site 19-SC is located along the HWY 680 IC Loop, at 17.6 PM. This site scored 113 out of 
120 during Siting Criteria Score Matrix (Caltrans Document No. CTSW-TM-07-172.11.4, June 
2007). This site provides excellent representative vegetation and cover consisting of 80% Ice 
Plant. The site has sufficient drainage area (14,000 ft2), slope (30-percent), and no modifications 
are required. Figures B.1-15 and B.1-18 are pictures from when the site was assessed.  


 
Figure B.1-15: Site 19-SC. Northeast quad with 


northern view adjacent to Hwy 680. 
 


 
Figure B.1-16: Site 19-SC. Northeast quad with 


southern view adjacent to Hwy 680. 
 


 
Figure B.1-17: Site 19-SC. Northeast quad view on 


Hwy 680 northbound 
 


 
Figure B.1-18: Site 19-SC. Southwest quad slope 


view on Hwy 680 westbound 
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B1.2.7 SITE 29-VN 
NEWBURY PARK, VENTURA, HWY 101, GRVTS SWALE, DISTRICT 7  
Test site 29-VN is located along southbound US-101 at Rancho Conejo (PM 7). This site scored 
112 out of 120 during Siting Criteria Score Matrix (Caltrans Document No. CTSW-TM-07-
172.11.4, June 2007). This site consists of approximately 85% myoporum with an adequate 
percent of cover. The site has sufficient drainage area (89,126 ft2) and an appropriate slope (4-
percent) for bioswale installation. The design identified in the Study Design TM (Caltrans 
2007a) may require modifications since a down gradient storm drain inlet is not present on the 
site. Figures B.1-19 and B.1-22 are pictures from when the site was assessed.  


 
Figure B.1-19: Site 29-VN. Zoomed out southern 


view at Borchard Rd off-ramp. 
 


 
Figure B.1-20: B.1-15: Site 29-VN. View of bioswale 


inflow at site. 
 


 
Figure B.1-21: Site 29-VN. Dry vegetation on site. 


 


 
Figure B.1-22: Site 29-VN. Storm drain (36"-48") 


flowing southeast from site. 
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B.1.2.8 SITE SS-3 
ARROYO GRANDE, SAN LUIS OBISPO, HWY 101, GRVTS STRIP, DISTRICT 5  
Test site SS-3 is located along the northbound US-101 at Brisco exit.  This site scored 110 out of 
120 during Siting Criteria Score Matrix (Caltrans Document No. CTSW-TM-07-172.11.4, June 
2007). Figure B.1-23 and Figure B.1-24 are pictures from when the site was assessed. This site 
provides excellent representative vegetation (100% Ice Plant), cover, slope and adequate 
drainage area (10,140 ft2). The width of the site is 12ft, slightly greater than the recommended 
minimum for the Pilot Study. The use of this site would require curb removal and potential 
impacts to current irrigation systems.  


 
Figure B.1-23: Site SS-3. Southern view onto 


northbound 101 at Brisco Road exit. 
 


 
Figure B.1-24: Site SS-3. Northern view onto 


northbound 101 at Brisco Road exit. 
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B.1.2.9 SITE 28-VN 
CAMARILLO, VENTURA, HWY 101, GRVTS STRIP, DISTRICT 7  
Test site 28-VN is located along the southbound US-101 adjacent to the Las Posas Road off-
ramp at PM 15.8. This site scored 108 out of 120 during Siting Criteria Score Matrix (Caltrans 
Document No. CTSW-TM-07-172.11.4, June 2007). Figures B.1-25and B.1-26 are pictures from 
when the site was assessed. This site provides adequate representative vegetation (65% Ice Plant) 
with high vegetation cover, an adequate drainage area (15,911 ft2) but the slope (5-percent) just 
meets the minimum requirements for the Pilot Study.  


 
Figure B.1-25: Site 28-VN. Southern view at Las 


Posas Rd exit off-ramp. 


 
Figure B.1-26: Site 28-VN. Proposed treatment area 


at site. 
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B.1.2.10 SITE 2-NP 
NAPA, NAPA, HWY 29, GRVTS STRIP, DISTRICT 4   
Test site 2-NP is located along the northbound CA-29 adjacent to Imola Avenue off-ramp at PM 
10.4, and can be accessed from the off-ramp shoulder. This site scored 107 out of 120 during 
Siting Criteria Score Matrix (Caltrans Document No. CTSW-TM-07-172.11.4, June 2007).  This 
site provides excellent representative vegetation and cover consisting of 90% English Ivy. The 
site has a 25-percent slope and 5,800 ft2 drainage area which is sufficient for monitoring 
equipment, although the length and wide of the treatment represent the minimum site geometry 
requirements (200 ft long and 7 ft wide) for the Pilot Study. Figures B.1-27 to B.1-28 are 
pictures from when the site was assessed.  


 
Figure B.1-27:Site 2-NP. North view along CA-29. 


 


 
Figure B.1-28: Site 2-NP. Close up of water in swale. 
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B.1.2.11 SITE SS-4 
SAN LUIS OBISPO, SAN LUIS OBISPO, HWY 101, GRVTS STRIP, DISTRICT 5  
Test site SS-4 is located along the northbound US-101 at Monterey Street exit (PM 30). This site 
scored 107 out of 120 during Siting Criteria Score Matrix (Caltrans Document No. CTSW-TM-
07-172.11.4, June 2007). Figure B.1-29 and Figure B.1-30 are pictures from when the site was 
assessed. This site provides excellent representative vegetation (100% English Ivy), cover, 
treatment length and wide, adequate slope (5percent) and sufficient drainage area (6,716 ft2) 
drainage area. The use of this site would require curb removal and potential impacts to current 
irrigation systems.   


 
Figure B.1-29: Site 2-NP. Southern view onto 


southbound 101. 
 


 
Figure B.1-30: Site 2-NP. Southeast view onto 


northbound 101. 
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B.1.2.12 SITE 21-SM 
SOUTH SAN FRANCISCO, SAN MATEO, HWY 280, GRVTS STRIP, DISTRICT 4  
Test site 21-SM is located along the southbound HWY 280 within the gore area between the 
highway and off-ramp at Serramonte Boulevard (PM 24.7). Figure B.1-31 and Figure B.1-32 are 
pictures from when the site was assessed This site scored 104 out of 120 during Siting Criteria 
Score Matrix (Caltrans Document No. CTSW-TM07-172.11.4, June 2007) and has 100% 
representative vegetation and cover (English Ivy). The site has sufficient drainage area (16,320 
ft2) and a moderate slope (10-percent). Although this site scored high, it requires extensive 
modifications (e.g. curb removal, regrading) that would result in impacts to existing slope and 
vegetation. For these reasons this site was not recommended as a candidate although it had been 
initially selected through the Site Selection Technical Memorandum (No. CTSW-TM-07-
172.11.4).  


 
Figure B.1-31: Site 21-SM. Northern view along 


Southbound Hwy 280. 
 


 
Figure B.1-32: Site 21-SM. Southern view along 


Southbound Hwy 280. 
 


 


B.1.2.13 SITE SS-6 
SAN DIEGO, SAN DIEGO, SR 52, GRVTS STRIP, DISTRICT 11  
Test site SS-6 is located along the westbound SR 52 at the onramp to I-5 northbound (PM 0.2). 
This site scored 104 out of 120 during Siting Criteria Score Matrix (Caltrans Document No. 
CTSW-TM-07172.11.4, June 2007) and has representative vegetation (100% Ice Plant), cover, 
and slope (20-percent). The site has adequate drainage area (5,800 ft2), although the length is the 
minimum required value while the wide is slightly greater.  Although this site scored high, it 
requires modifications (e.g. curb removal) that would result in impacts to the existing irrigation 
system. Figure B.1-33 and Figure B.1-34 are pictures from when the site was assessed  
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Figure B.1-33: Site SS-6. Western view of biostrip. 


 


 
Figure B.1-34: Site SS-6. Eastern view of biostrip. 
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B.1.2.14 SITE SS-7 
SAN MARCOS, SAN DIEGO, SR 78, GRVTS STRIP, DISTRICT 11  
Test site SS-7 is located along the westbound SR-78 adjacent to the Sycamore Avenue off-ramp 
at PM 9.5 This site scored 104 out of 120 during Siting Criteria Score Matrix (Caltrans 
Document No. CTSWTM-07-172.11.4, June 2007). Figure B.1-35 and Figure B.1-36 are 
pictures from when the site was assessed. This site provides excellent representative vegetation 
(80% Ice Plant), cover, and slope (20-percent).  The site has adequate drainage area (4,200 ft2), 
although the length is the minimum required value while the wide is slightly greater.  Although 
this site scored high, it requires modifications (e.g. curb removal) that would result in impacts to 
the existing irrigation system.  


 
Figure B.1-35: Site SS-7 Eastern view toward 


biostrip. 
 


 
Figure B.1-36: Site SS-7. Western view from middle 


of biostrip. 
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B.1.2.15 SITE 23-SM 
SAN BRUNO, SAN MATEO, I-380, GRVTS STRIP, DISTRICT 4  
Test site 23-SM is located along the westbound I-380, just west of El Camino Real and north of 
San Bruno Avenue West (PM 20.9). The site is located in the gore area between the freeway and 
on ramp from I-380, and can be accessed from the freeway shoulder. This site scored 100 out of 
120 during Siting Criteria Score Matrix (Caltrans Document No. CTSW-TM-07-172.11.4, June 
2007).  This site provides excellent representative vegetation (100% Ice Plant) and cover. The 
site has an adequate treatment area (14,384 ft2), although the steep slope (40-percent) and 
minimal treatment length may cause limitations. The use of this site would require minor 
modifications such as curb. Figure B.1-37 thru Figure B.1-39 are pictures from when the site was 
assessed  


 
Figure B.1-37: Site 23-SM. Southern view from 


bottom of slope. 
 


 
Figure B.1-38: Site 23-SM. Southeastern view from 


bottom of slope. 
 


 
Figure B.1-39: Site 23-SM. Eastern view at slope 


on westbound I-380. 
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B.1.2.16 SITE 22-SM 
DALY CITY, SAN MATEO, HWY 280, GRVTS STRIP, DISTRICT 4  
Test site 22-SM is located along the southbound HWY-280 within the gore area between the 
highway and off-ramp at Hickey Boulevard (one exit south of Serramonte Boulevard) at PM 
24.3. This site scored 98 out of 120 during Siting Criteria Score Matrix (Caltrans Document No. 
CTSW-TM-07-172.11.4, June 2007). Figures B.1-40 to B.1-45 are pictures from when the site 
was assessed. The site has sufficient drainage area (12,593 ft2) and slope (20-percent). This site 
scored the lowest of all sixteen sites being evaluated, since it required extensive modifications 
(e.g. curb removal, regarding) that would result in impacts to existing slope and vegetation. For 
these reasons this site was not recommended as a candidate although it had been initially selected 
through the Site Selection Technical Memorandum (No. CTSWTM-07-172.11.4).   


 
Figure B.1-40: Site 22-SM. South view looking at 


Hwy 280. 
 


 
Figure B.1-41: Site 22-SM. Expanded view. 


 


  
Figure B.1-42: Site 22-SM. North view at site at 


Hwy 280. 
 


 
Figure B.1-43: Site 22-SM. Expanded view. 
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Figure B.1-44: Site 22-SM. Eastern highway slope 


view indicating path of runoff from EOP. 
 


 
Figure B.1-45: Site 22-SM. Expanded view. 
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B.1.3 PROJECT PERMITS  
Encroachment permits, environmental permits, and lane closures were necessary for installation 
of bioswales and monitoring equipment. These permits are discussed in detail below.  


B.1.3.1  ENCROACHMENT PERMIT  
Installation of the bioswales and monitoring equipment was performed under an Architectural 
and Engineering State Contract. Therefore there was no legal requirement to obtain a Caltrans 
Encroachment Permit (EP) to perform the work. As specified in the May 2002 Division of 
Procurement and Contracts Memorandum on Guidelines on the Issue of EPs for Architectural 
and Engineering Consultants, the executed A-E contract serves as the EP in these situations.  


All of the affected Districts were notified that the monitoring sites were going to be installed 
within their respective districts. Although not legally required, Districts 4 and 11 requested that 
an EP be obtained before the work was performed. The other Districts recognized the project A-
E contract as an EP and did not require any further permitting. To obtain the EP, a standard 
encroachment permit application with draft design documents was submitted to the District 
offices. District office staff reviewed the design documents, inspected the proposed sites, and 
then issued the EP. Final plans were submitted to the Districts before the actual EPs were issued.  


B.1.4 ENVIRONMENTAL PERMITTING  
The installation of the bioswales and monitoring stations required the filing of a Categorical 
Exemption that included technical studies examining biological resources, cultural resources, and 
hazardous waste at the installation sites.  


The biological documentation included a letter report documenting development of a species list 
for each monitoring station by searching the California Natural Diversity Database (CNDDB) 
and the Sacramento  


U.S. Fish and Wildlife Service (USFWS) website; and examination of photos of the site to 
determine the existing conditions at each location and the possibility for special-status species to 
occupy these sites. No known sensitive habitats were identified at the proposed sites.  However 
all construction will occur outside of migratory bird nesting season, complying with the 
Migratory Bird Treaty Act. If construction must occur during breeding season a preconstruction 
nest survey will occur and no activity will begin if active nests are observed.   


The cultural resource documentation included historical resource compliance reports prepared by 
professional archeologists. The archeological survey were performed in accordance with the 
Caltrans Section 106 Programmatic Agreement (Section 106 PA) and California Environmental 
Quality Act (CEQA) Guidelines §15064.5(a). No known historical resources were identified at 
the proposed sites.   


Hazardous waste, in the form of aerially deposited lead (ADL), could pose a risk to worker 
health and safety, as well as for soil reuse. Soil samples from each of the sites were tested for 
ADL. Results are presented in Appendix D. 
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  JOINT VENTURE 
AECOM Companies 


California Department of Transportation B.2-1 


 


999 Town & Country Road 
Orange, CA 92868  


Tel: 714.567.2638  
Fax: 714.567.2594  


Memorandum  


To:   Doug Brown, Department Task Manager  


From:   Jennifer Guigliano, Assistant Task Order Manager  


RE:   43A0172 - Task Order #11, Groundcovers and Low-Growing Shrub   
Vegetation Types in Biostrips and Bioswales  
Aerially Deposited Lead (ADL) Testing Results  


Date:   January 14, 2008  
 


Background   


Soils within the California Department of Transportation (Caltrans) right-of-way (ROW) can be subject to 
lead contamination from vehicle usage of the roadways.  The lead is aerially deposited from vehicle 
sources and is referred to as Aerially Deposited Lead (ADL).  ADL testing is required to identify risks 
associated with lead contaminated soils during Caltrans activities.  


Variances  


The California Department of Toxic Substance Control (DTSC) issues variances for the purpose of 
regulating the generation, transportation, storage and disposal of lead contaminated soils in order to 
protect human health and the environment by minimizing the exposure to potentially hazardous 
substances.  Different variances exist based on the region/district within California. Districts 4 (Oakland), 
6 (Fresno), 7 (Los Angeles), 8 (San Bernardino), 10 (Stockton), 11 (San Diego), and 12 (Irvine) each 
have a separate, but identical variance which details the conditions and requirements that are to be 
carried out based on lead levels.  Some soil material with lead levels in excess of the California 
hazardous waste criteria may be re-used within Caltrans projects according to the conditions of the 
Variance. Alternatively, other material containing lead will not be able to be re-used and is required to be 
disposed of to a Class I or II landfill. Therefore, variances are used to determine the appropriate actions 
to be implemented.   


Waste with lead concentrations greater than 1000 mg/kg total lead or greater than 5 mg/L soluble lead by 
the California Waste Extraction Test (WET) is considered hazardous.  


Human Health Risk and Worker Safety  


In addition, ADL presents potential hazards to workers that may be exposed to lead during construction 
activities within the Caltrans ROW.  The risk to workers is dependent upon the concentration of lead in 
the soils and the extent and duration of proposed activities.  The California modified preliminary 
remediation goal (Cal-modified PRG) for lead is 150 milligrams per kilogram (mg/kg) or parts per million 
(ppm) for residential exposures.  Any concentration above 100 mg/kg is considered to present a potential 
human health risk and may require further analysis.  This number; however, is based on residential 
exposure durations.  Construction workers exposure time would be less, therefore, the risk would be less 
and the PRG should be considered to be conservative.  
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Guidance for Lead Testing  


The lead testing guidance for aerially deposited lead was developed by Caltrans to help determine the 
number of samples to collect and the analyses to perform on material which may contain lead levels 
above hazardous waste criteria.  The guidance also acknowledges that a project should continue to test 
for ADL even in such cases where offsite disposal of excess soil is not required to allow for proper 
documentation of worker risk and preparation of lead compliance plans, as necessary. Appropriate testing 
and analyses are necessary so that excavated soil can be properly managed and proper safety 
precautions can be implemented.    


Project Background Summary  


Caltrans has initiated a 3-year Pilot Study to determine if groundcover and low-growing shrub vegetation 
provide similar levels of pollutant removal abilities as grasses in approved biostrips and bioswales.  The 
Study consists of 3 Expanded Roadside Vegetated Treatment Sites (ERVTS) which have newly planted 
groundcover, and 13 Groundcover Roadside Vegetated Treatment Sites (GRVTS) which have 
established groundcovers.  Each site will contain 3 adjacent test plots, each test plot being approximately 
100 feet long, with one test plot located near the edge of pavement (EOP) with no vegetation treatment, 
and the other two having 15-foot flow lengths through vegetation.  A small area of vegetation will be 
cleared and the subsurface will be lightly graded along the down-gradient edge of each test plot to allow 
for the installation of a treated runoff collection trough.  This trough is made of a ten-inch diameter 
polyvinyl chloride (pvc) pipe with a ¼-pipe slot opening, and directs the runoff to a flume for water quantity 
and water quality monitoring.  Automatic samplers and other monitoring equipment would be installed in 
secured enclosures at grade on five-foot by five-foot concrete pads towards the base of the slope and 
would be solar powered.  Sites will be constructed with minimal soil disturbance. Operation and 
Maintenance will occur by personnel during wet and dry weather.  A summary of each site is provided in 
Table 1 below.  


The project is not anticipated to generate excess soil that would require offsite disposal or extensive 
onsite management; however, construction activities will include the exposure of construction workers to 
soils that may potentially be contaminated with lead.  Therefore, the project included ADL testing to 
properly characterize the soils at each proposed pilot study site.  Lead analysis was conducted at each 
site selected for BMP implementation to characterize the site soils for lead contamination and implement 
appropriate safety measures and disposal actions, as appropriate.  


Site Descriptions  


A summary of ERVTS and GRVTS site descriptions is presented below in Table 1.  


Table 1. Summary of Site Descriptions for ERVTS and GRVTS Sampling Sites.  


Site 
ID  


Biostrip/ 
Bioswale  County  Caltrans 


District  Location  Sampling 
Date  


ERVTS Sites 
RED  Biostrip  Shasta  2  Eastbound SR299, West of Old Oregon 


Trails/Shasta College exit  8/8/07  


SAC  Biostrip  Sacramento  3  Northbound 5, between Pocket Road and 
Laguna Boulevard exits  8/8/07  


YL  Biostrip  Orange  12  Eastbound SR91, west of SR241 exit and 
east of Weir Canyon Road exit.  8/7/07  
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Site ID  Biostrip/ 


Bioswale  County  Caltrans 
District  Location  Sampling 


Date  
GRVTS Sites 


2-NP  Biostrip  Napa  4  Northbound 29 off-ramp to Imola Avenue 
(Ave)  11/28/07  


19-SC  Biostrip  Santa Clara  4  Northbound 680 loop to 237 West  12/8/07  


20-SF  Biostrip  San 
Francisco  4  Southbound 280 off-ramp to Alemany Blvd  11/29/07  


43-SM  Biostrip  San Mateo  4  Westbound 380, just west of the El 
Camino Real on-ramp  11/28/07  


28-VN  Biostrip  Ventura  7  Southbound 101 off-ramp to Las Posas 
Rd  11/14/07  


29-VN  Bioswale  Ventura  7  Southbound 101 at Rancho Conejo   11/14/07  


38-SD  Bioswale  San Diego  11  
Southbound 5 between Palomar Airport 
Rd and Cannon Rd, adjacent to Avenida 
Encinas  


*  


SS-1  Biostrip  Orange  7  Northbound 405 just south of Goldenwest 
St./Bolsa Ave exit  11/20/07  


SS-2  Biostrip  Ventura  7  Northbound 101 at Lewis Rd exit  11/14/07  


SS-3  Biostrip  San Luis 
Obispo  5  Northbound 101 at Brisco exit  11/20/07  


SS-4  Biostrip  San Luis 
Obispo  5  Northbound 101 at Monterey St. exit  11/19/07  


SS-5  Biostrip  San Diego  11  Southbound 5 just north of Sea World 
Drive  11/13/07  


SS-6  Biostrip  San Diego  11  Westbound 52 at on-ramp to I-5 
Northbound  11/13/07  


      


* 38-SD is a fully constructed bioswale; no soil samples were collected  


Methods  


Soil samples were collected using sterile disposable scoops.  For the ERVTS, three samples were 
collected from each proposed test plot, and then combined to create one composite sample per test plot. 
For the GRVTS sites, ten soil samples were collected, three samples from each test plot and one 
additional random sample.  No compositing was done on GRVTS samples.  All soil samples were 
collected from the upper 1 inch of soil, beneath the vegetation and plant litter.  The sample bottles were 
labeled with the appropriate sample I.D. number, sampling date, and time.  The samples were logged 
onto a Chain-of-Custody form and placed into a cooler with ice to maintain the 4 degrees Celsius 
preservation requirement.  


Soil samples were sent to Calsciences Laboratory, a State Certified Laboratory, for analysis.  Samples 
were analyzed for total lead by EPA Method 6010b.  Samples with total lead levels greater than 50 mg/kg 
were subsequently analyzed for Soluble Total Lead Concentration (STLC) by the California WET.  


Results  


Lead analysis results from the ERVTS and GRVTS sites are presented in Table 2 and are discussed 
below.    
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Table 2. Lead Analysis Results from ERVTS and GRVTS Sampling Sites.  


Site ID Sample ID Date Collected Total Lead 
(mg/kg) 


Soluble Total 
Lead (mg/L) 


ERVTS Sites 


YL 
YL-01  08/07/07  36.4  NA  
YL-02  08/07/07  14.6  NA  
YL-03  08/07/07  35.6  NA  


SAC 
SAC-01  08/08/07  9.85  NA  
SAC-02  08/08/07  8.16  NA  
SAC-03  08/08/07  7.3  NA  


RED 
RED-01  08/08/07  127  7.44  
RED-02  08/08/07  92.7  3.38  
RED-03  08/08/07  103  4.56  


GRVTS Sites 


19-SC 


19-SC-01  12/8/07  60.1  2.21  
19-SC-02  12/8/07  63.9  2.13  
19-SC-03  12/8/07  87.9  3.87  
19-SC-04  12/8/07  34.1  NA  
19-SC-05  12/8/07  116  5.91  
19-SC-06  12/8/07  12.9  NA  
19-SC-07  12/8/07  13.8  NA  
19-SC-08  12/8/07  92  7.73  
19-SC-09  12/8/07  60.8  3.33  
19-SC-10  12/8/07  85.5  3.69  


28-VN 


28-VN-1  11/14/07  59.3  1.6  
28-VN-2  11/14/07  57.3  2.24  
28-VN-3  11/14/07  45.5  NA  
28-VN-4  11/14/07  63.2  2.03  
28-VN-5  11/14/07  57.8  1.63  
28-VN-6  11/14/07  52.3  1.5  
28-VN-7  11/14/07  54.8  1.43  
28-VN-8  11/14/07  21.9  NA  
28-VN-9  11/14/07  39.8  NA  
28-VN-10  11/14/07  68.4  2.13  


29-VN 


29-VN-1  11/14/07  25.1  NA  
29-VN-2  11/14/07  18.6  NA  
29-VN-3  11/14/07  49  NA  
29-VN-4  11/14/07  38  NA  
29-VN-5  11/14/07  21.2  NA  
29-VN-6  11/14/07  44.1  NA  
29-VN-7  11/14/07  45.1  NA  
29-VN-8  11/14/07  47.2  NA  
29-VN-9  11/14/07  47.9  NA  
29-VN-10  11/14/07  54.9  0.788  


SS-1 
SS-1-1  11/20/07  296  10  
SS-1-2  11/20/07  373  13.4  
SS-1-3  11/20/07  301  11.3  


 







Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study 2009-2012 Final Report 
CTSW-RT-13-290.02.1 June 2013 


California Department of Transportation B.2-5 


ADL Memorandum  


Site ID Sample ID Date Collected Total Lead 
(mg/kg) 


Soluble Total 
Lead (mg/L) 


SS-1 


SS-1-4  11/20/07  257  10.5  
SS-1-5  11/20/07  227  9.17  
SS-1-6  11/20/07  73.7  2.38  
SS-1-7  11/20/07  554  22.4  
SS-1-8  11/20/07  1710  93.5  
SS-1-9  11/20/07  1610  90.7  
SS-1-10  11/20/07  744  24.8  


SS-2 


SS-2-1  11/14/07  13.9  NA  
SS-2-2  11/14/07  11.8  NA  
SS-2-3  11/14/07  34.1  NA  
SS-2-4  11/14/07  12  NA  
SS-2-5  11/14/07  17.1  NA  
SS-2-6  11/14/07  13.6  NA  
SS-2-7  11/14/07  11.4  NA  
SS-2-8  11/14/07  35.5  NA  
SS-2-9  11/14/07  32.3  NA  
SS-2-10  11/14/07  26  NA  


SS-3 


SS-3-1  11/20/07  130  7.18  
SS-3-2  11/20/07  83.8  2.06  
SS-3-3  11/20/07  155  7.77  
SS-3-4  11/20/07  267  13.4  
SS-3-5  11/20/07  372  18.5  
SS-3-6  11/20/07  185  15.2  
SS-3-7  11/20/07  352  12.9  
SS-3-8  11/20/07  21.3  NA  
SS-3-9  11/20/07  902  34.4  
SS-3-10  11/20/07  386  19.5  


SS-4 


SS-4-1  11/19/07  16.5  NA  
SS-4-2  11/19/07  73.7  1.27  
SS-4-3  11/19/07  37.8  NA  
SS-4-4  11/19/07  35.2  NA  
SS-4-5  11/19/07  48.5  NA  
SS-4-6  11/19/07  50.2  0.847  
SS-4-7  11/19/07  68.2  2.06  
SS-4-8  11/19/07  274  14.6  
SS-4-9  11/19/07  94  2.4  
SS-4-10  11/19/07  58.2  1.37  


SS-5 


SS-5-1  11/13/07  182  5.62  
SS-5-2  11/13/07  77.8  4.61  
SS-5-3  11/13/07  86  3.21  
SS-5-4  11/13/07  75.7  4.02  
SS-5-5  11/13/07  61.5  1.75  
SS-5-6  11/13/07  68  4.86  
SS-5-7  11/13/07  26.7  NA  
SS-5-8  11/13/07  48.7  NA  
SS-5-9  11/13/07  62.7  2.39  
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Site ID Sample ID  Date Collected  Total Lead 
(mg/kg)  


Soluble Total 
Lead (mg/L)  


SS-5 SS-5-10  11/13/07  77.1  3.62  


SS-6  


SS-6-1  11/13/07  43.1  NA  
SS-6-2  11/13/07  58.7  0.762  
SS-6-3  11/13/07  40.8  NA  
SS-6-4  11/13/07  31.1  NA  
SS-6-5  11/13/07  29.7  NA  
SS-6-6  11/13/07  56.4  1.77  
SS-6-7  11/13/07  40.1  NA  
SS-6-8  11/13/07  56.2  1.55  
SS-6-9  11/13/07  32.8  NA  
SS-6-10  11/13/07  15.2  NA  


2-NP  


2-NP-01  11/28/07  92.8  4.45  
2-NP-02  11/28/07  98  4.44  
2-NP-03  11/28/07  83.1  4.1  
2-NP-04  11/28/07  109  4.78  
2-NP-05  11/28/07  45.1  NA  
2-NP-06  11/28/07  42.1  NA  
2-NP-07  11/28/07  36.2  NA  
2-NP-08  11/28/07  38.6  NA  
2-NP-09  11/28/07  30.7  NA  
2-NP-10  11/28/07  50.1  2.97  


20-SF  


20-SF-01  11/29/07  395  25.2  
20-SF-02  11/29/07  3470  181  
20-SF-03  11/29/07  947  36.9  
20-SF-04  11/29/07  766  39  
20-SF-05  11/29/07  305  14.1  
20-SF-06  11/29/07  210  11.1  
20-SF-07  11/29/07  151  7.77  
20-SF-08  11/29/07  146  6.2  
20-SF-09  11/29/07  438  18.3  
20-SF-10  11/29/07  302  20.2  


43-SM  


43-SM-01  11/28/07  66.3  2.31  
43-SM-02  11/28/07  104  3.64  
43-SM-03  11/28/07  26.6  NA  
43-SM-04  11/28/07  48  NA  
43-SM-05  11/28/07  43.2  NA  
43-SM-06  11/28/07  46.8  NA  
43-SM-07  11/28/07  45.9  NA  
43-SM-08  11/28/07  41.3  NA  
43-SM-09  11/28/07  48.9  NA  


Bold - Concentrations exceed 50 mg/kg total lead; samples analyzed for soluble lead by California WET.  
Bold and underlined - Concentrations exceed 150 mg/kg (worker risk) for total lead; samples analyzed for soluble 
lead by California WET.  
Shaded cells - Concentrations exceed 5 mg/L soluble lead by California WET and are considered a hazardous waste.  
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Samples collected from one ERVTS site (Redding [RED]) had total lead levels greater than 50 mg/kg 
(Table 2). The three composite samples, RED-01, RED-02, and RED-03, had concentrations of 127 
mg/kg, 92.7 mg/kg, and 103 mg/kg, respectively.  The sample collected from RED-01 had a soluble lead 
concentration above 5 mg/L soluble lead, with a value of 7.44 mg/L.  No ERVTS samples had total lead 
concentrations above 150 mg/kg.    


All 12 GRVTS sites except for SS-2 had at least one sample with total lead concentrations greater than 
50 mg/kg (Table 2). At least one sample collected from five of these sites (SS-1, SS-3, SS-4, SS-5, and 
20-SF) had total lead concentrations above the worker risk of 150 mg/kg. Six sites (19-SC, SS-1, SS-3, 
SS-4, SS-5, and 20-SF) had one or more samples with total soluble lead concentrations above 5 mg/L.  A 
summary of the GRVTS sampling results for the 11 sites with potential risks is provided below:  


• Seven samples collected from 19-SC had total lead levels above 50 mg/kg. Values ranged 
from 60.1 mg/kg to 116 mg/kg.  These samples were further analyzed by California WET.  
Two of the seven samples had soluble lead levels above 5 mg/L soluble lead, with 
concentrations of 5.91 mg/L and 7.73 mg/L. 


• Seven samples collected from 28-VN had total lead levels above 50 mg/kg, with values 
ranging from 52.3 mg/kg to 68.4 mg/kg.  All seven had soluble lead levels below 5 mg/L 
soluble lead.  


• One sample collected from 29-VN had total lead levels above 50 mg/kg with a concentration 
of 54.9 mg/kg. This sample had less than 5 mg/L soluble lead by California WET.  


• All ten samples collected from SS-1 had total lead levels above 50 mg/kg.  Nine of these 
samples had concentrations above the worker risk of 150 mg/kg.  Total lead concentrations 
ranged from 73.7 mg/kg to 1,710 mg/kg.  All nine samples with total lead levels above 150 
mg/kg had soluble lead levels above 5 mg/L, with values ranging from 9.17 mg/L to 93.5 
mg/L. 


• Nine samples collected from SS-3 had total lead levels above 50 mg/kg.  Seven of these 
samples were above 150 mg/kg.  Total lead levels ranged from 83.8 mg/kg to 902 mg/kg.  
Eight of the nine samples, which included the seven samples that were above 150 mg/kg, 
had soluble lead levels above 5 mg/L, with values ranging from 7.18 mg/L to 34.4 mg/L. 


• Six samples collected from SS-4 had total lead levels above 50 mg/kg.  One of these 
samples was found above the worker risk of 150 mg/kg.  Concentrations of total lead ranged 
from 50.2 mg/kg to 274 mg/kg.  Only the sample with the total lead levels above 150 mg/kg 
had a soluble lead level above 5 mg/L soluble lead, with a value of 14.6 mg/L. 


• Eight samples from SS-5 had total lead levels above 50 mg/kg.  One sample was found 
above 150 mg/kg. Total lead concentrations ranged from 61.5 mg/kg to 182 mg/kg.  The 
sample that had total lead levels above 150 mg/kg had a soluble lead level above 5 mg/L, 
with a concentration of 5.62 mg/L.  


• Three samples from SS-6 had total lead levels above 50 mg/kg, with values ranging from 
56.2 mg/kg to 58.7 mg/kg.  The three samples were analyzed for WET and all were below 5 
mg/L soluble lead.  


• Five samples collected from 2-NP had total lead levels above 50 mg/kg, with concentrations 
ranging from 50.1 mg/kg to 109 mg/kg.  All five samples were below 5 mg/L soluble lead. 


• All ten samples collected from 20-SF had total lead levels above 50 mg/kg.  Nine of these 
samples were detected above the worker risk of 150 mg/kg.  Total lead concentrations 
ranged from 146 mg/kg to 3,470 mg/kg.  All ten samples were above 5 mg/L soluble lead, 
with values ranging from 6.2 mg/L to 181 mg/L.  







Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study 2009-2012 Final Report 
CTSW-RT-13-290.02.1 June 2013 


California Department of Transportation B.2-8 


ADL Memorandum  


• Three samples collected from 43-SM had total lead levels above 50 mg/kg, with values 
ranging from 66.3 mg/kg to 104 mg/kg.  Concentrations from all three samples were found 
below 5 mg/L soluble lead.  


Discussion  


Site soils were characterized by three criteria as summarized below:   


1) Samples with soluble lead levels greater than 5 mg/L are considered hazardous waste.  


The following seven sites had at least one sample that met this criteria:   


Site 
RED 
19-SC 
SS-1 
SS-3 
SS-4 
SS-5 
20-SF 


Location 
Redding 
Santa Clara 
Orange County 
San Luis Obispo 
San Luis Obispo 
San Diego 
San Francisco * 
 


* All samples collected exceeded 5 mg/L soluble lead.  


2) Samples with total lead levels greater than 150 mg/kg indicate potential health risk to workers and 
require a worker safety lead compliance plan.  


The following five sites had at least one sample that met this criteria:  


Site 
SS-1 
SS-3 
SS-4 
SS-5 
20-SF 


Location 
Orange County * 
San Luis Obispo 
San Luis Obispo 
San Diego 
San Francisco * 


 


* Nine out of ten samples collected exceeded 150 mg/kg.   


3) Samples with soluble lead levels less than 5 mg/L and total lead levels less than 150 mg/kg are not 
considered hazardous and do not pose potential health risks to workers.  


The following eight sites met this criteria:  


Site 
YL 
SAC 
20-VN 
29-VN 
SS-2 
SS-6 
2-NP 
43-SM 


Location 
Yorba Lind 
Sacramento 
Ventura 
Ventura 
Ventura 
San Diego 
Napa 
San Mateo * 
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Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


Sacramento 


I-5 


ERVTS Strip 


3-213 


2009-01 10/13/2009 4:30 10/13/2009 18:34 14:04 85.37 27.48 28 2.54 


2009-02 11/20/2009 12:01 11/20/2009 13:29 1:28 3.5 9 7 0.51 


2009-03 12/12/2009 10:24 12/13/2009 8:19 21:55 31.05 24.36 1 24.4 


2009-04 01/12/2010 2:47 01/12/2010 8:06 5:19 4.5 6 2 0.76 


2009-05 01/17/2010 11:35 01/18/2010 14:13 26:38 17.1 18 3 16.51 


2009-06 01/25/2010 3:14 01/26/2010 0:19 21:05 17.1 7.2 1 3.3 


2009-07 02/04/2010 15:51 02/05/2010 2:13 10:22 19.2 10.8 1 0.51 


2009-08 02/23/2010 12:42 02/23/2010 22:52 10:10 22.1 12.19 2 0.8 


2009-09 02/26/2010 14:14 02/26/2010 16:28 2:14 11.18 12.19 2 0.5 


2009-10 03/03/2010 5:41 03/04/2010 3:06 21:25 22.61 9.14 0.5 34 


2009-11 03/30/2010 1:00 03/30/2010 1:35 0:35 4.83 27.43 5 7.6 


2009-12 03/31/2010 2:31 03/31/2010 4:36 2:05 3.81 6.1 0.5 4.8 


2010-01 10/24/2010 9:00 10/24/2010 16:00 7:00 22.35 73.15 0.2 3.81 


2010-02 11/07/2010 5:14 11/07/2010 14:54 9:40 11.75 6 10.8 0.8 


2010-03 12/28/2010 13:06 12/29/2010 1:20 12:14 21.84 12 2 1.8 


2010-04 02/15/2011 23:38 02/16/2011 4:39 5:01 21.84 24.38 1.4 4 


2010-05 02/16/2011 21:51 02/17/2011 14:17 16:26 23.6 12.19 0.7 21.84 


2010-06 02/18/2011 11:46 02/19/2011 8:37 20:51 16.0 6.1 0.9 23.62 


2010-07 02/24/2011 16:29 02/25/2011 9:57 17:28 33.53 36.58 5.3 16 


2010-08 03/15/2011 6:45 03/16/2011 4:04 21:19 16.51 18.29 0.8 21.8 


2010-09 03/18/2011 11:49 03/20/2011 18:32 54:43: 37.08 12.19 2.3 16.51 


2010-10 03/24/2011 10:04 03/24/2011 16:55 6:51 27.18 15.24 0.2 1 


3-362 


2009-01 10/13/2009 4:30 10/13/2009 18:34 14:04 85.37 27.48 28 2.54 


2009-02 11/20/2009 12:01 11/20/2009 13:29 1:28 3.5 9 7 0.51 


2009-03 12/12/2009 10:24 12/13/2009 8:19 21:55 31.05 24.36 1 24.4 


2009-04 01/12/2010 2:47 01/12/2010 8:06 5:19 4.5 6 2 0.76 


2009-05 01/18/2010 7:36 01/18/2010 14:13 6:37 21.9 18 3 16.51 


2009-06 01/24/2010 13:35 01/26/2010 0:19 34:44 17.1 7.2 1 3.3 
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Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


2009-07 02/04/2010 15:51 02/05/2010 2:13 10:22 19.2 10.8 1 0.51 


Sacramento 


I-5 


ERVTS Strip 


3-362 


2009-08 02/23/2010 12:42 02/23/2010 22:52 10:10 22.1 12.19 2 0.8 


2009-09 02/26/2010 14:14 02/26/2010 16:28 2:14 11.18 12.19 2 0.5 


2009-10 03/03/2010 5:41 03/04/2010 3:06 21:25 22.61 9.14 0.5 34 


2009-11 03/30/2010 1:00 03/30/2010 1:35 0:35 4.83 27.43 5 7.6 


2009-12 03/31/2010 2:31 03/31/2010 4:36 2:05 3.81 6.1 0.5 4.8 


2010-01 10/24/2010 9:00 10/24/2010 15:00 6:00 22.35 73.15 0.2 1.5 


2010-02 11/07/2010 5:14 11/07/2010 14:54 9:40 11.75 6 10.8 0.8 


2010-03 12/28/2010 13:06 12/29/2010 1:20 12:14 12.25 12 2 1.8 


2010-04 02/15/2011 23:38 02/16/2011 4:39 5:01 21.84 24.38 1.4 4.0 


2010-05 02/16/2011 21:51 02/17/2011 14:17 16:26 23.6 12.19 0.7 21.84 


2010-06 02/18/2011 11:46 02/19/2011 8:37 20:51 16.0 6.1 0.9 23.62 


2010-07 02/24/2011 16:29 02/25/2011 9:57 17:28 33.53 36.58 5.3 16 


2010-08 03/15/2011 15:10 03/16/2011 4:04 12:54 16.51 18.29 0.8 21.8 


2010-09 03/18/2011 11:49 03/20/2011 18:32 54:43 37.08 12.19 2.3 16.51 


2010-10 03/24/2011 10:04 03/24/2011 16:55 6:51 27.2 15.24 0.2 1 


3-363 


2009-01 10/13/2009 4:30 10/13/2009 18:34 14:04 85.37 27.48 28 2.54 


2009-02 11/20/2009 12:01 11/20/2009 13:29 1:28 3.5 9 7 0.51 


2009-03 12/12/2009 10:24 12/13/2009 8:19 21:55 31.05 24.36 1 24.4 


2009-04 01/12/2010 2:47 01/12/2010 8:06 5:19 4.5 6 2 0.76 


2009-05 01/18/2010 7:36 01/18/2010 14:13 6:37 21.9 18 3 16.51 


2009-06 01/24/2010 13:35 01/26/2010 0:19 34:44 17.1 7.2 1 3.3 


2009-07 02/04/2010 15:51 02/05/2010 2:13 10:22 19.2 10.8 1 0.51 


2009-08 02/23/2010 12:42 02/23/2010 22:52 10:10 22.1 12.19 2 0.8 


2009-09 02/26/2010 14:14 02/26/2010 16:28 2:14 11.18 12.19 2 0.5 


2009-10 03/03/2010 5:41 03/04/2010 3:06 21:25 22.61 9.14 0.5 34 


2009-11 03/30/2010 1:00 03/30/2010 1:35 0:35 4.83 27.43 5 7.6 


2009-12 03/31/2010 2:31 03/31/2010 4:36 2:05 3.81 6.1 0.5 4.8 
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Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


Sacramento 


I-5 


ERVTS Strip 


3-363 


2010-01 10/24/2010 9:00 10/24/2010 15:00 7:00 22.35 73.15 0.2 1.5 


2010-02 11/7/2010 5:14 11/07/2010 14:54 9:40 11.75 6 10.8 0.8 


2010-03 12/28/2010 13:06 12/29/2010 1:13 12:07 12.25 12 2 1.8 


2010-04 02/15/2011 23:38 02/16/2011 4:39 5:01 21.84 24.38 1.4 4 


2010-05 02/16/2011 21:51 02/17/2011 14:17 16:26 23.6 12.19 0.7 21.8 


2010-06 02/18/2011 11:46 02/19/2011 8:37 20:51 16.0 6.1 0.9 23.6 


2010-07 02/24/2011 16:29 02/25/2011 9:57 17:28 33.53 36.58 5.3 16 


2010-08 03/15/2011 15:10 03/16/2011 4:04 12:54 16.51 18.29 0.8 21.8 


2010-09 03/18/2011 11:49 03/20/2011 18:32 54:43 37.08 12.19 2.3 16.5 


2010-10 03/24/2011 10:04 03/24/2011 16:55 6:51 27.2 15.24 0.2 1 


3-364 


2009-01 10/13/2009 4:30 10/13/2009 18:34 14:04 85.37 27.48 28 2.54 


2009-02 11/20/2009 12:01 11/20/2009 13:29 1:28 3.5 9 7 0.51 


2009-03 12/12/2009 10:24 12/13/2009 8:19 21:55 31.05 24.36 1 24.4 


2009-04 01/12/2010 2:47 01/12/2010 8:06 5:19 4.5 6 2 0.76 


2009-05 01/18/2010 7:36 01/18/2010 14:13 6:37 21.9 18 3 16.51 


2009-06 01/24/2010 13:35 01/26/2010 0:19 34:44 17.1 7.2 1 3.3 


2009-07 02/04/2010 15:51 02/05/2010 2:13 10:22 19.2 10.8 1 0.51 


2009-08 02/23/2010 12:42 02/23/2010 22:52 10:10 22.1 12.19 2 0.8 


2009-09 02/26/2010 14:14 02/26/2010 16:28 2:14 11.18 12.19 2 0.5 


2009-10 03/03/2010 5:41 03/04/2010 3:06 21:25 22.61 9.14 0.5 34 


2009-11 03/30/2010 1:00 03/30/2010 1:35 0:35 4.83 27.43 5 7.6 


2009-12 03/31/2010 2:31 03/31/2010 4:36 2:05 3.81 6.1 0.5 4.8 


2010-01 10/24/2010 9:00 10/24/2010 16:00 7:00 22.35 73.15 0.2 1.5 


2010-02 11/07/2010 5:14 11/07/2010 14:54 9:40 11.75 6 10.8 0.8 


2010-03 12/28/2010 13:06 12/29/2010 1:13 12:07 12.25 12 2 1.8 


2010-04 02/15/2011 23:38 02/16/2011 4:39 5:01 21.84 24.38 1.4 4 


2010-05 02/16/2011 21:51 02/17/2011 14:17 16:26 23.6 12.19 0.7 21.8 


2010-06 02/18/2011 11:46 02/19/2011 8:37 20:51 16.0 6.1 0.9 23.62 
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Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


Sacramento 


I-5 


ERVTS Strip 


3-364 


2010-07 02/24/2011 16:29 02/25/2011 9:57 17:28 33.53 36.58 5.3 16 


2010-08 03/15/2011 15:10 03/16/2011 4:04 12:54 16.51 18.29 0.8 21.8 


2010-09 03/18/2011 11:49 03/20/2011 18:32 54:43 16.51 12.19 2.3 16.5 


2010-10 03/24/2011 10:04 03/24/2011 16:55 6:51 27.2 15.24 0.2 1 


3-365 


2009-01 10/13/2009 4:30 10/13/2009 18:34 14:04 85.37 27.48 28 2.54 


2009-02 11/20/2009 12:01 11/20/2009 13:29 1:28 3.5 9 7 0.51 


2009-03 12/12/2009 10:24 12/13/2009 8:19 21:55 31.05 24.36 1 24.4 


2009-04 01/12/2010 2:47 01/12/2010 8:06 5:19 4.5 6 2 0.76 


2009-05 01/18/2010 7:36 01/18/2010 14:13 6:37 21.9 18 3 16.51 


2009-06 01/24/2010 13:35 01/26/2010 0:19 34:44 17.1 7.2 1 3.3 


2009-07 02/04/2010 15:51 02/05/2010 2:13 10:22 19.2 10.8 1 0.51 


2009-08 02/23/2010 12:42 02/23/2010 22:52 10:10 22.1 12.19 2 0.8 


2009-09 02/26/2010 14:14 02/26/2010 16:28 2:14 11.18 12.19 2 0.5 


2009-10 03/03/2010 5:41 03/04/2010 3:06 21:25 22.61 9.14 0.5 34 


2009-11 03/30/2010 1:00 03/30/2010 1:35 0:35 4.83 27.43 5 7.6 


2009-12 03/31/2010 2:31 03/31/2010 4:36 2:05 3.81 6.1 0.5 4.8 


2010-01 10/24/2010 9:00 10/24/2010 16:00 7:00 22.35 73.15 0.2 1.5 


2010-02 11/07/2010 5:14 11/07/2010 14:54 9:40 11.75 6 10.8 0.8 


2010-03 12/28/2010 13:06 12/29/2010 1:13 12:07 12.25 12 2 1.8 


2010-04 02/15/2011 23:38 02/16/2011 4:39 5:01 21.84 24.38 1.4 4 


2010-05 02/16/2011 21:51 02/17/2011 14:17 16:26 23.6 12.19 0.7 21.8 


2010-06 02/18/2011 11:46 02/19/2011 8:37 20:51 16.0 6.1 0.9 23.6 


2010-07 02/24/2011 16:29 02/25/2011 9:57 17:28 33.53 36.58 5.3 16 


2010-08 03/15/2011 15:10 03/16/2011 4:04 12:54 16.51 18.29 0.8 21.8 


2010-09 03/18/2011 11:49 03/20/2011 18:32 54:43 37.08 12.19 2.3 16.5 


2010-10 03/24/2011 10:04 03/24/2011 16:55 6:51 27.2 15.24 0.2 1 
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Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


Yorba Linda 


SR 91 


ERVTS Strip 


12-225 


2009-01 10/14/2009 1:24 10/14/2009 11:51 10:27 19.81 12.19 147.5 7.37 


2009-02 12/07/2009 6:48 12/07/2009 17:07 10:19 35.56 21.34 53.8 29.47 


2009-03 12/11/2009 21:38 12/13/2009 4:39 31:01 56.64 30.48 4.2 65.03 


2009-04 01/17/2010 15:25 01/18/2010 20:40 29:15 48.77 45.72 35.4 121.67 


2009-05 01/19/2010 12:06 01/19/2010 14:03 1:57 24.64 85.34 0.6 170.44 


2009-06 01/20/2010 9:03 01/20/2010 18:52 9:49 39.62 57.91 0.8 195.08 


2009-07 01/21/2010 1:56 01/22/2010 17:19 39:23 86.61 76.2 0.3 234.7 


2009-08 01/26/2010 14:51 01/26/2010 21:10 6:19 10.67 9.14 3.9 321.31 


2009-09 02/05/2010 11:09 02/06/2010 10:19 23:10 60.96 30.48 9.6 331.98 


2009-10 02/09/2010 15:26 02/09/2010 18:46 3:20 14.73 27.43 3.2 392.94 


2009-11 02/19/2010 21:33 02/20/2010 1:48 4:15 3.3 6.1 10.1 407.67 


2009-12 02/27/2010 4:02 02/27/2010 17:04 13:02 56.39 109.73 7.1 410.97 


2010-01 12/29/2010 4:54 12/29/2010 15:51 10:57 35.31 45.72 2.8 258.68 


2010-02 01/02/2011 14:44 01/02/2011 23:13 8:29 15.24 21.34 4 293.99 


2010-03 01/30/2011 11:25 01/30/2011 15:43 4:18 7.11 12.19 27.5 309.23 


2010-04 02/16/2011 0:15 02/16/2011 17:09 16:54 7.87 9.14 16.4 316.34 


2010-05 02/18/2011 14:56 02/20/2011 5:44 14:48 23.11 15.24 1.9 324.21 


2010-06 02/25/2011 17:31 02/26/2011 6:05 12:34 44.96 39.62 5.5 347.32 


2010-07 03/20/2011 14:05 03/21/2011 12:47 22:42 51.05 39.62 13.4 392.28 


2010-08 03/23/2011 17:28 03/23/2011 20:20 2:52 12.95 15.24 2.2 443.33 


12-346 


2009-01 10/14/2009 1:24 10/14/2009 11:51 10:27 19.81 12.19 147.5 7.37 


2009-02 12/07/2009 6:48 12/07/2009 17:07 10:19 35.56 21.34 53.8 27.18 


2009-03 12/11/2009 21:38 12/13/2009 4:39 31:01 56.64 30.48 4.2 62.74 


2009-04 01/17/2010 15:25 01/18/2010 20:40 29:15 48.77 45.72 35.4 119.38 


2009-05 01/19/2010 12:06 01/19/2010 14:03 1:57 24.64 85.34 0.6 168.15 


2009-06 01/20/2010 9:03 01/20/2010 18:52 9:49 39.62 57.91 0.8 192.79 


2009-07 01/21/2010 1:56 01/22/2010 17:19 39:23 86.61 76.2 0.3 232.41 


2009-08 01/26/2010 14:51 01/26/2010 21:10 6:19 10.67 9.14 3.9 319.02 







Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study 2009-2012 Final Report 


CTSW-RT-13-290.02.1 June 2013 


C.1-8 


Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


Yorba Linda 


SR 91 


ERVTS Strip 


12-346 


2009-09 02/05/2010 11:09 02/06/2010 10:19 23:10 60.96 30.48 9.6 329.69 


2009-10 02/09/2010 15:26 02/09/2010 18:46 3:20 14.73 27.43 3.2 390.65 


2009-11 02/19/2010 21:33 02/20/2010 1:48 4:15 3.3 6.1 10.1 407.67 


2009-12 02/27/2010 4:02 02/27/2010 17:04 13:02 56.39 109.73 7.1 410.97 


2010-01 12/29/2010 4:54 12/29/2010 15:51 10:57 35.31 45.72 2.8 258.68 


2010-02 01/02/2011 14:44 01/02/2011 23:13 8:29 15.24 21.34 4 293.99 


2010-03 01/30/2011 11:25 01/30/2011 15:43 4:18 7.11 12.19 27.5 309.23 


2010-04 02/16/2011 0:15 02/16/2011 17:09 16:54 7.87 9.14 16.4 316.34 


2010-05 02/18/2011 14:56 02/20/2011 5:44 14:48 23.11 15.24 1.9 324.21 


2010-06 02/25/2011 17:31 02/26/2011 6:05 12:34 44.96 39.62 5.5 347.32 


2010-07 03/20/2011 14:05 03/21/2011 12:47 22:42 51.05 39.62 13.4 392.28 


2010-08 03/23/2011 17:28 03/23/2011 20:20 2:52 12.95 15.24 2.2 443.33 


12-347 


2009-01 10/14/2009 1:24 10/14/2009 11:51 10:27 19.81 12.19 147.5 7.37 


2009-02 12/07/2009 6:48 12/07/2009 17:07 10:19 35.56 21.34 53.8 27.18 


2009-03 12/11/2009 21:38 12/13/2009 4:39 31:01 56.64 30.48 4.2 62.74 


2009-04 01/17/2010 15:25 01/18/2010 20:40 29:15 48.77 45.72 35.4 119.38 


2009-05 01/19/2010 12:06 01/19/2010 14:03 1:57 24.64 85.34 0.6 168.15 


2009-06 01/20/2010 9:03 01/20/2010 18:52 9:49 39.62 57.91 0.8 192.79 


2009-07 01/21/2010 1:56 01/22/2010 17:19 39:23 86.61 76.2 0.3 232.41 


2009-08 01/26/2010 14:51 01/26/2010 21:10 6:19 10.67 9.14 3.9 319.02 


2009-09 02/05/2010 11:09 02/06/2010 10:19 23:10 60.96 30.48 9.6 329.69 


2009-10 02/09/2010 15:26 02/09/2010 18:46 3:20 14.73 27.43 3.2 390.65 


2009-11 02/19/2010 21:33 02/20/2010 1:48 4:15 3.3 6.1 10.1 407.67 


2009-12 02/27/2010 4:02 02/27/2010 17:04 13:02 56.39 109.73 7.1 410.97 


2010-01 12/29/2010 4:54 12/29/2010 15:51 10:57 35.31 45.72 2.8 258.68 


2010-02 01/02/2011 14:44 01/02/2011 23:13 8:29 15.24 21.34 4 293.99 


2010-03 01/30/2011 11:25 01/30/2011 15:43 4:18 7.11 12.19 27.5 309.23 


2010-04 02/16/2011 0:15 02/16/2011 17:09 16:54 7.87 9.14 16.4 316.34 
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Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


Yorba Linda 


SR 91 


ERVTS Strip 


12-347 


2010-05 02/18/2011 14:56 02/20/2011 5:44 14:48 23.11 15.24 1.9 324.21 


2010-06 02/25/2011 17:31 02/26/2011 6:05 12:34 44.96 39.62 5.5 347.32 


2010-07 03/20/2011 14:05 03/21/2011 12:47 22:42 51.05 39.62 13.4 392.28 


2010-08 03/23/2011 17:28 03/23/2011 20:20 2:52 12.95 15.24 2.2 443.33 


12-348 


2009-01 10/14/2009 1:24 10/14/2009 11:51 10:27 22.1 12.19 147.5 7.37 


2009-02 12/07/2009 6:48 12/07/2009 17:07 10:19 35.56 21.34 53.8 27.18 


2009-03 12/11/2009 21:38 12/13/2009 4:39 31:01 56.64 30.48 4.2 62.74 


2009-04 01/17/2010 15:25 01/18/2010 20:40 29:15 48.77 45.72 35.4 119.38 


2009-05 01/19/2010 12:06 01/19/2010 14:03 1:57 24.64 85.34 0.6 168.15 


2009-06 01/20/2010 9:03 01/20/2010 18:52 9:49 39.62 57.91 0.8 192.79 


2009-07 01/21/2010 1:56 01/22/2010 17:19 39:23 86.61 76.2 0.3 232.41 


2009-08 01/26/2010 14:51 01/26/2010 21:10 6:19 10.67 9.14 3.9 319.02 


2009-09 02/05/2010 11:09 02/06/2010 10:19 23:10 60.96 30.48 9.6 329.69 


2009-10 02/09/2010 15:26 02/09/2010 18:46 3:20 14.73 27.43 3.2 390.65 


2009-11 02/19/2010 21:33 02/20/2010 1:48 4:15 3.3 6.1 10.1 407.67 


2009-12 02/27/2010 4:02 02/27/2010 17:04 13:02 56.39 109.73 7.1 410.97 


2010-01 12/29/2010 4:54 12/29/2010 15:51 10:57 30.73 45.72 2.8 258.68 


2010-02 01/02/2011 14:44 01/02/2011 23:13 8:29 15.24 21.34 4 293.99 


2010-03 01/30/2011 11:25 01/30/2011 15:43 4:18 7.11 12.19 27.5 309.23 


2010-04 02/16/2011 0:15 02/16/2011 17:09 16:54 7.87 9.14 16.4 316.34 


2010-05 02/18/2011 14:56 02/20/2011 5:44 14:48 23.11 15.24 1.9 324.21 


2010-06 02/25/2011 17:31 02/26/2011 6:05 12:34 44.96 39.62 5.5 347.32 


2010-07 03/20/2011 14:05 03/21/2011 12:47 22:42 51.05 39.62 13.4 392.28 


2010-08 03/23/2011 17:28 03/23/2011 20:20 2:52 12.95 15.24 2.2 443.33 


12-349 


2009-01 10/14/2009 1:24 10/14/2009 11:51 10:27 22.1 12.19 147.5 7.37 


2009-02 12/07/2009 6:48 12/07/2009 17:07 10:19 35.56 21.34 53.8 27.18 


2009-03 12/11/2009 21:38 12/13/2009 4:39 31:01 56.64 30.48 4.2 62.74 


2009-04 01/17/2010 15:25 01/18/2010 20:40 29:15 48.77 45.72 35.4 119.38 
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Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


Yorba Linda 


SR 91 


ERVTS Strip 


12-349 


2009-05 01/19/2010 12:06 01/19/2010 14:03 1:57 24.64 85.34 0.6 168.15 


2009-06 01/20/2010 9:03 01/20/2010 18:52 9:49 39.62 57.91 0.8 192.79 


2009-07 01/21/2010 1:56 01/22/2010 17:19 39:23 86.61 76.2 0.3 232.41 


2009-08 01/26/2010 14:51 01/26/2010 21:10 6:19 10.67 9.14 3.9 319.02 


2009-09 02/05/2010 11:09 02/06/2010 10:19 23:10 60.96 30.48 9.6 329.69 


2009-10 02/09/2010 15:26 02/09/2010 18:46 3:20 14.73 27.43 3.2 390.65 


2009-11 02/19/2010 21:33 02/20/2010 1:48 4:15 3.3 6.1 10.1 407.67 


2009-12 02/27/2010 4:02 02/27/2010 17:04 13:02 56.39 109.73 7.1 410.97 


2010-01 12/29/2010 4:54 12/29/2010 15:51 10:57 30.73 45.72 2.8 258.68 


2010-02 01/02/2011 14:44 01/02/2011 23:13 8:29 15.24 21.34 4 293.99 


2010-03 01/30/2011 11:25 01/30/2011 15:43 4:18 7.11 12.19 27.5 309.23 


2010-04 02/16/2011 0:15 02/16/2011 17:09 16:54 7.87 9.14 16.4 316.34 


2010-05 02/18/2011 14:56 02/20/2011 5:44 14:48 23.11 15.24 1.9 324.21 


2010-06 02/25/2011 17:31 02/26/2011 6:05 12:34 44.96 39.62 5.5 347.32 


2010-07 03/20/2011 14:05 03/21/2011 12:47 22:42 51.05 39.62 13.4 392.28 


2010-08 03/23/2011 17:28 03/23/2011 20:20 2:52 12.95 15.24 2.2 443.33 


San Mateo 


Hwy 380 


GRVTS Strip 


4-310 


2009-01 10/13/2009 3:30 10/13/2009 17:04 13:34 72.6 14.4 30 6.86 


2009-02 11/20/2010 11:37 11/20/2010 15:04 3:27 5.1 10.8 31 3.2 


2009-03 12/11/2009 14:11 12/13/2009 4:17 38:06 23.3 20.4 4 24 


2009-04 01/12/2010 0:57 01/12/2010 7:35 6:38 8.7 14.4 13 3.9 


2009-05 01/18/2010 6:44 01/18/2010 10:21 3:37 25 20.4 6 8.7 


2009-06 02/04/2010 15:03 02/04/2010 22:14 7:11 15.9 10.8 9.2 9.3 


2009-07 02/23/2010 9:14 02/24/2010 7:05 21:51 26.7 10.8 14.1 11.7 


2009-08 03/12/2010 9:03 03/12/2010 19:57 10:54 23.6 18 2.3 3.9 


2009-09 04/04/2010 12:21 04/05/2010 2:06 13:45 18.8 20.4 1.8 4.8 


2009-10 04/11/2010 9:15 04/12/2010 11:43 26:28 56.5 38.4 6 18.8 


2009-11 04/27/2010 5:14 04/27/2010 14:32 9:18 4.5 7.2 6.5 3 


2010-01 11/07/2010 6:02 11/07/2010 15:07 9:05 14.1 10.8 13 9.4 
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C.1-11 


Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


San Mateo 


Hwy 380 


GRVTS Strip 


4-310 


2010-02 02/24/2011 16:33 02/25/2011 8:28 15:55 20.07 9.14 5.2 18.54 


2010-03 03/05/2011 23:21 03/06/2011 12:01 12:40 8.89 3.05 3.3 7.37 


2010-04 03/15/2011 14:32 03/16/2011 5:10 14:38 8.38 6.1 1.2 12.19 


2010-05 03/17/2011 23:07 03/18/2011 13:33 14:26 23.88 24.38 1.7 8.38 


2010-06 03/22/2011 20:22 03/23/2011 9:47 13:25 12.95 12.19 2.5 41.4 


2010-07 03/23/2011 19:33 03/24/2011 17:33 22:00 50.29 18.29 0.4 12.95 


2010-08 05/16/2011 20:36 05/17/2011 22:23 1:47 7.87 3.05 1.5 12.45 


2010-09 06/03/2011 21:27 06/04/2011 9:30 12:03 32 9.14 17.5 7.87 


2011-01 10/04/2011 21:15 10/05/2011 1:45 4:30 14.73 15.24 1 0 


4-312 


2009-01 10/13/2009 3:30 10/13/2009 17:04 13:34 72.6 14.4 30 6.86 


2009-02 11/20/2010 11:37 11/20/2010 15:04 3:27 5.1 10.8 31 3.2 


2009-03 12/11/2009 14:11 12/13/2009 4:17 38:06 23.3 20.4 4 24 


2009-04 01/12/2010 0:57 01/12/2010 7:35 6:38 8.7 14.4 13 3.9 


2009-05 01/18/2010 6:44 01/18/2010 10:21 3:37 25 20.4 6 8.7 


2009-06 02/04/2010 15:03 02/04/2010 22:14 7:11 15.9 10.8 9.2 9.3 


2009-07 02/23/2010 9:14 02/24/2010 7:05 21:51 26.7 10.8 14.1 11.7 


2009-08 03/12/2010 9:03 03/12/2010 19:57 10:54 23.6 18 2.3 3.9 


2009-09 04/04/2010 12:21 04/05/2010 2:06 13:45 18.8 20.4 1.8 4.8 


2009-10 04/11/2010 9:15 04/12/2010 11:43 26:28 56.5 38.4 6 18.8 


2009-11 04/27/2010 5:14 04/27/2010 14:32 9:18 4.5 7.2 6.5 3 


2010-01 11/07/2010 6:02 11/07/2010 15:07 9:05 14.1 10.8 13 9.4 


2010-02 02/24/2011 16:33 02/25/2011 8:28 15:55 20.07 9.14 5.2 18.54 


2010-03 03/05/2011 23:21 03/06/2011 12:01 12:40 8.89 3.05 3.3 7.37 


2010-04 03/15/2011 14:32 03/16/2011 5:10 14:38 8.38 6.1 1.2 12.19 


2010-05 03/17/2011 23:07 03/18/2011 13:33 14:26 23.88 24.38 1.7 8.38 


2010-06 03/22/2011 20:22 03/23/2011 9:47 13:25 12.95 12.19 2.5 41.4 


2010-07 03/23/2011 19:33 03/24/2011 17:33 22:00 50.29 18.29 0.4 12.95 
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C.1-12 


Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


San Mateo 


Hwy 380 


GRVTS Strip 


4-312 


2010-08 05/16/2011 20:36 05/17/2011 22:23 1:47 7.87 3.05 1.5 12.45 


2010-09 06/03/2011 21:27 06/04/2011 9:30 12:03 32 9.14 17.5 7.87 


2011-01 10/04/2011 21:15 10/05/2011 1:45 4:30 14.73 15.24 1 0 


Camarillo 


Hwy 101 


GRVTS Strip 


7-340 


2009-01 12/07/2009 0:53 12/07/2009 15:24 14:31 27.43 12.19 56 6.6 


2009-02 01/17/2010 13:10 01/18/2010 13:39 24:29 49.28 21.34 31 6.6 


2009-03 01/20/2010 9:55 01/20/2010 17:02 7:07 26.92 24.38 0.5 20.07 


2009-04 02/27/2010 1:23 02/27/2010 17:46 16:23 39.88 60.96 8 6.86 


2009-05 04/11/2010 18:57 04/11/2010 23:13 4:16 13.97 12.19 6 18.03 


2010-01 10/30/2010 1:19 10/30/2010 3:13 1:54 12.7 18.29 10.6 6.6 


2010-02 03/18/2011 22:45 03/19/2011 1:31 2:46 6.1 18.29 15.8 4.06 


2010-03 03/19/2011 20:33 03/21/2011 2:48 30:15 116.59 64.01 0.8 6.1 


2010-04 05/16/2011 23:13 05/17/2011 4:49 5:36 4.57 3.05 7 3.3 


2011-01 10/05/2011 3:33 10/05/2011 12:24 8:51 21.59 18.29 139.9 3.3 


2011-02 11/11/2011 21:25 11/12/2011 2:18 4:53 15.49 12.19 5.6 5.33 


2011-03 11/20/2011 7:32 11/20/2011 14:57 7:25 22.35 42.67 8.4 15.49 


7-341 


2009-01 12/07/2009 0:53 12/07/2009 15:24 14:31 27.43 12.19 56 6.6 


2009-02 01/17/2010 13:10 01/18/2010 13:39 24:29 49.28 21.34 31 6.6 


2009-03 01/20/2010 9:55 01/20/2010 17:02 7:07 26.92 24.38 0.5 20.07 


2009-04 02/27/2010 1:23 02/27/2010 17:46 16:23 39.88 60.96 8 6.86 


2009-05 04/11/2010 18:57 04/11/2010 23:13 4:16 13.97 12.19 6 18.03 


2010-01 10/30/2010 1:19 10/30/2010 3:13 1:54 12.7 18.29 10.6 6.6 


2010-02 03/18/2011 22:45 03/19/2011 1:31 2:46 6.1 18.29 15.8 4.06 


2010-03 03/19/2011 20:33 03/21/2011 2:48 30:15 116.59 64.01 0.8 6.1 


2010-04 05/16/2011 23:13 05/17/2011 4:49 5:36 4.57 3.05 7 3.3 


2011-01 10/05/2011 3:33 10/05/2011 12:24 8:51 21.59 18.29 139.9 3.3 


2011-02 11/11/2011 21:25 11/12/2011 2:18 4:53 15.49 12.19 5.6 5.33 


2011-03 11/20/2011 7:32 11/20/2011 14:57 7:25 22.35 42.67 8.4 15.49 
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C.1-13 


Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


Camarillo 


Hwy 101 


GRVTS Strip 


7-342 


2009-01 12/07/2009 0:53 12/07/2009 15:24 14:31 27.43 12.19 56 6.6 


2009-02 01/17/2010 13:10 01/18/2010 13:39 24:29 49.28 21.34 31 6.6 


2009-03 01/20/2010 9:55 01/20/2010 17:02 7:07 26.92 24.38 0.5 20.07 


2009-04 02/27/2010 1:23 02/27/2010 17:46 16:23 39.88 60.96 8 6.86 


2009-05 04/11/2010 18:57 04/11/2010 23:13 4:16 13.97 12.19 6 18.03 


2010-01 10/30/2010 1:19 10/30/2010 3:13 1:54 12.7 18.29 10.6 6.6 


2010-02 03/18/2011 22:45 03/19/2011 1:31 2:46 6.1 18.29 15.8 4.06 


2010-03 03/19/2011 20:33 03/21/2011 2:48 30:15 116.59 64.01 0.8 6.1 


2010-04 05/16/2011 23:13 05/17/2011 4:49 5:36 4.57 3.05 7 3.3 


2011-01 10/05/2011 3:33 10/05/2011 12:24 8:51 21.59 18.29 139.9 3.3 


2011-02 11/11/2011 21:25 11/12/2011 2:18 4:53 15.49 12.19 5.6 5.33 


2011-03 11/20/2011 7:32 11/20/2011 14:57 7:25 22.35 42.67 8.4 15.49 


Westminster 


I-405 GRVTS 


Strip 


12-343 


2009-01 10/14/2009 0:21 10/14/2009 8:38 8:17 13.21 6.1 7 3.09 


2009-02 12/07/2009 6:59 12/07/2009 15:30 8:31 20.07 21.34 53.9 16.3 


2009-03 12/12/2009 6:43 12/13/2009 3:47 21:04 23.37 24.38 4.6 36.4 


2009-04 01/17/2010 15:58 01/18/2010 15:00 23:02 35.56 30.48 35.5 118.67 


2009-05 01/19/2010 11:44 01/19/2010 13:46 2:02 21.34 42.67 0.9 175.57 


2009-06 01/20/2010 12:59 01/20/2010 16:17 3:18 21.84 18.29 1 218.75 


2009-07 01/21/2010 0:54 01/21/2010 14:08 13:14 17.78 21.34 0.4 258.37 


2009-08 01/26/2010 14:27 01/26/2010 17:54 3:27 4.57 6.10 5 276.15 


2009-09 02/05/2010 8:17 02/06/2010 8:28 24:11 75.18 48.77 14.8 351.33 


2009-10 02/09/2010 10:20 02/09/2010 17:20 7:00 11.18 12.19 3.1 437.69 


2009-11 02/19/2010 21:26 02/20/2010 1:51 4:25 2.79 6.1 10.2 451.66 


2009-12 02/27/2010 3:43 2/27/2010 10:48 7:05 20.57 27.43 7.1 475.02 


2010-01 12/29/2010 3:54 12/29/2010 13:59 10:05 23.88 9.14 2.8 118.95 


2010-02 01/02/2011 13:44 1/2/2011 20:36 6:52 19.05 39.62 4 142.83 


2010-04 02/16/2011 1:48 02/16/2011 8:20 6:32 3.05 3.05 16.5 161.88 


2010-05 02/18/2011 14:58 2/20/2011 2:21 11:23 21.59 33.53 2.3 165.88 
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C.1-14 


Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


Westminster 


I-405 


GRVTS Strip 


12-343 


2010-06 02/25/2011 19:27 2/26/2011 5:12 9:45 22.35 24.38 5.7 187.47 


2010-07 03/20/2011 12:58 3/21/2011 11:36 22:38 42.16 94.49 13.4 209.82 


2010-08 03/23/2011 16:41 3/23/2011 19:29 2:48 18.03 15.24 2.2 251.98 


2010-09 03/25/2011 3:39 3/25/2011 7:35 3:56 4.83 12.19 1.3 270.01 


12-344 


2009-01 10/14/2009 0:21 10/14/2009 8:38 8:17 13.21 6.1 7 3.09 


2009-02 12/07/2009 6:59 12/7/2009 15:30 8:31 20.07 21.34 53.9 16.3 


2009-03 12/12/2009 6:43 12/13/2009 3:47 21:04 23.37 24.38 4.6 36.4 


2009-04 01/17/2010 15:58 1/18/2010 15:00 23:02 35.56 30.48 35.5 118.67 


2009-05 01/19/2010 11:44 1/19/2010 13:46 2:02 21.34 42.67 0.9 175.57 


2009-06 01/20/2010 12:59 1/20/2010 16:17 3:18 21.84 18.29 1 218.75 


2009-07 01/21/2010 0:54 1/21/2010 14:08 13:14 17.78 21.34 0.4 258.37 


2009-08 01/26/2010 14:27 01/26/2010 17:54 3:27 4.57 6.10 5 276.15 


2009-09 02/05/2010 8:17 2/6/2010 8:28 24:11 75.18 48.77 14.8 351.33 


2009-10 02/09/2010 10:20 2/9/2010 17:20 7:00 11.18 12.19 3.1 437.69 


2009-11 02/19/2010 21:26 2/20/2010 1:51 4:25 2.79 6.1 10.2 451.66 


2009-12 02/27/2010 3:43 2/27/2010 10:48 7:05 20.57 27.43 7.1 475.02 


2010-01 12/29/2010 3:54 12/29/2010 13:59 10:05 23.88 9.14 2.8 118.95 


2010-02 01/02/2011 13:44 1/2/2011 20:36 6:52 19.05 39.62 4 142.83 


2010-04 02/16/2011 1:48 02/16/2011 8:20 6:32 3.05 3.05 16.5 161.88 


2010-05 02/18/2011 14:58 2/20/2011 2:21 11:23 21.59 33.53 2.3 165.88 


2010-06 02/25/2011 19:27 2/26/2011 5:12 9:45 22.35 24.38 5.7 187.47 


2010-07 03/20/2011 12:58 3/21/2011 11:36 22:38 42.16 94.49 13.4 209.82 


2010-08 03/23/2011 16:41 3/23/2011 19:29 2:48 18.03 15.24 2.2 251.98 


2010-09 03/25/2011 3:39 3/25/2011 7:35 3:56 4.83 12.19 1.3 270.01 


12-345 


2009-01 10/14/2009 0:21 10/14/2009 8:38 8:17 13.21 6.1 7 3.09 


2009-02 12/07/2009 6:59 12/7/2009 15:30 8:31 20.07 21.34 53.9 16.3 


2009-03 12/12/2009 6:43 12/13/2009 3:47 21:04 23.37 24.38 4.6 36.4 


2009-04 01/17/2010 15:58 1/18/2010 15:00 23:02 35.56 30.48 35.5 118.67 
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C.1-15 


Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


Westminster 


I-405 


GRVTS Strip 


12-345 


2009-05 01/19/2010 11:44 1/19/2010 13:46 2:02 21.34 42.67 0.9 175.57 


2009-06 01/20/2010 12:59 1/20/2010 16:17 3:18 21.84 18.29 1 218.75 


2009-07 01/21/2010 0:54 1/21/2010 14:08 13:14 17.78 21.34 0.4 258.37 


2009-08 01/26/2010 14:27 01/26/2010 17:54 3:27 4.57 6.10 5 276.15 


2009-09 02/05/2010 8:17 2/6/2010 8:28 24:11 75.18 48.77 14.8 351.33 


2009-10 02/09/2010 10:20 2/9/2010 17:20 7:00 11.18 12.19 3.1 437.69 


2009-11 02/19/2010 21:26 02/20/2010 1:51 4:25 2.79 6.1 10.2 451.66 


2009-12 02/27/2010 3:43 02/27/2010 10:48 7:05 20.57 27.43 7.1 475.02 


2010-01 12/29/2010 3:54 12/29/2010 13:59 10:05 23.88 9.14 2.8 118.95 


2010-02 01/02/2011 13:44 1/2/2011 20:36 6:52 19.05 39.62 4 142.83 


2010-04 02/16/2011 1:48 02/16/2011 8:20 6:32 3.05 3.05 16.5 161.88 


2010-05 02/18/2011 14:58 2/20/2011 2:21 11:23 21.59 33.53 2.3 165.88 


2010-06 02/25/2011 19:27 2/26/2011 5:12 9:45 22.35 24.38 5.7 187.47 


2010-07 03/20/2011 12:58 03/21/2011 11:36 22:38 42.16 94.49 13.4 209.82 


2010-08 03/23/2011 16:41 3/23/2011 19:29 2:48 18.03 15.24 2.2 251.98 


2010-09 03/25/2011 3:39 3/25/2011 7:35 3:56 4.83 12.19 1.3 270.01 


Newbury 


Park Hwy 


101 


GRVTS 


Swale 


7-338 


2009-01 12/12/2009 16:32 12/13/2009 2:04 9:32 11.68 18.29 1 4.57 


2009-02 01/17/2010 13:22 01/18/2010 13:36 24:14 59.69 18.29 35 6.35 


2009-03 01/20/2010 10:22 01/20/2010 17:12 6:50 38.35 51.82 0.5 23.11 


2009-04 02/27/2010 1:11 02/27/2010 16:17 15:06 58.93 79.25 3 2.54 


2009-05 04/11/2010 18:44 04/11/2010 23:23 4:39 21.08 18.29 6 16.76 


2010-01 10/30/2010 1:40 10/30/2010 3:42 2:02 16.26 27.43 10.6 6.6 


2010-02 03/18/2011 22:56 03/19/2011 0:09 1:13 3.3 9.14 15.9 4.06 


2010-03 03/19/2011 21:24 03/20/2011 22:56 25:32 172.47 33.53 0.9 3.3 


2010-04 05/16/2011 22:42 05/17/2011 5:48 7:06 4.83 3.05 50.6 5.08 


2011-01 10/05/2011 4:02 10/05/2011 12:56 8:54 17.02 9.14 139.9 3.56 


2011-02 11/11/2011 20:43 11/12/2011 2:31 5:48 23.37 15.24 37.3 17.02 


2011-03 11/20/2011 8:52 11/20/2011 14:33 5:41 18.29 12.19 8.5 23.37 
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C.1-16 


Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


Newbury 


Park Hwy 


101 


GRVTS 


Swale 


7-339 


2009-01 12/12/2009 16:32 12/13/2009 2:04 9:32 11.68 18.29 1 4.57 


2009-02 01/17/2010 13:32 01/18/2010 13:36 24:04 59.44 18.29 35 6.35 


2009-03 01/20/2010 10:22 01/20/2010 17:12 6:50 38.35 51.82 0.5 23.11 


2009-04 02/27/2010 1:11 02/27/2010 16:17 15:06 58.93 79.25 3 2.54 


2009-05 04/11/2010 18:44 04/11/2010 23:23 4:39 21.08 18.29 6 16.76 


2010-01 10/30/2010 1:40 10/30/2010 3:42 2:02 16.26 27.43 10.6 6.6 


2010-02 03/18/2011 22:56 03/19/2011 0:09 1:13 3.3 9.14 15.9 4.06 


2010-03 03/19/2011 21:24 03/20/2011 22:56 25:32 172.47 33.53 0.9 3.3 


2010-04 05/16/2011 22:42 05/17/2011 5:48 7:06 4.83 3.05 50.6 5.08 


2011-01 10/05/2011 4:02 10/05/2011 12:56 8:54 17.02 9.14 139.9 3.56 


2011-02 11/11/2011 20:43 11/12/2011 2:31 5:48 23.37 15.24 37.3 17.02 


2011-03 11/20/2011 8:52 11/20/2011 14:33 5:41 18.29 12.19 8.5 23.37 


Carlsbad I-5 


GRVTS 


Swale 


11-326 


2009-01 12/07/2009 5:17 12/07/2009 16:16 10:59 24.13 9.14 8.7 4.57 


2009-02 12/11/2009 13:54 12/11/2009 23:22 9:28 3.3 18.29 3.9 28.7 


2009-03 12/12/2009 12:54 12/13/2009 5:32 16:38 20.32 67.06 0.6 32 


2009-04 01/18/2010 12:44 01/18/2010 17:10 4:26 25.4 30.48 36.3 52.32 


2009-05 01/19/2010 11:47 01/19/2010 14:14 2:27 15.24 51.82 0.8 77.72 


2009-06 01/20/2010 14:32 01/20/2010 18:54 4:22 24.64 158.5 1 92.96 


2009-07 01/21/2010 1:15 01/21/2010 12:47 11:32 24.13 18.29 0.3 117.6 


2009-08 01/26/2010 19:08 01/26/2010 21:24 2:16 3.05 3.05 5.3 141.73 


2009-09 02/05/2010 17:18 02/06/2010 18:25 25:07 16.26 15.24 9.8 144.78 


2009-10 02/09/2010 15:53 02/09/2010 19:06 3:13 6.35 6.1 2.9 161.04 


2009-11 02/19/2010 21:59 02/20/2010 3:21 5:22 3.81 6.1 10.1 167.39 


2009-12 02/27/2010 5:51 02/27/2010 22:28 16:37 33.78 48.77 7.1 171.2 


2010-01 12/29/2010 6:58 12/29/2010 11:48 4:50 17.53 18.29 0.1 124.26 


2010-02 01/02/2011 15:03 01/02/2011 22:55 7:52 12.45 21.34 4.1 141.79 


2010-04 02/16/2011 3:09 02/16/2011 8:25 5:16 4.83 12.19 16.5 154.24 


2010-05 02/18/2011 15:05 02/20/2011 7:05 16:00 28.45 30.48 1.9 160.76 
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Table C-1: Rain Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted rainfall data) 


Location 


Name 


Station 


ID 
Event ID 


Rain Start Rain End Rainfall 


Duration 


(hh:mm) 


Total 


Rain 


(mm) 


Max 


Intensity 


(mm/hr) 


Antecedent 


Dry 


(days) 


Antecedent 


Event Rain 


(mm) 
Date Time Date Time 


Carlsbad I-5 


GRVTS 


Swale 


11-326 


2010-06 02/26/2011 1:40 02/26/2011 7:59 6:19 22.86 27.43 5.8 189.21 


2010-07 03/20/2011 18:27 03/21/2011 9:32 15:05 34.54 42.67 13.8 212.07 


2010-08 03/23/2011 18:43 03/23/2011 21:12 2:29 5.33 12.19 2.4 246.61 


2010-09 03/25/2011 4:53 03/25/2011 9:59 5:06 3.3 6.1 1.3 251.94 


11-327 


2009-01 12/07/2009 5:17 12/07/2009 16:16 10:59 24.13 9.14 8.7 4.57 


2009-02 12/11/2009 13:54 12/11/2009 23:22 9:28 3.3 18.29 3.9 28.7 


2009-03 12/12/2009 12:54 12/13/2009 5:32 16:38 20.32 67.06 0.6 32 


2009-04 01/18/2010 12:44 01/18/2010 17:10 4:26 25.4 30.48 36.3 52.32 


2009-05 01/19/2010 11:47 01/19/2010 14:14 2:27 15.24 51.82 0.8 77.72 


2009-06 01/20/2010 14:32 01/20/2010 18:54 4:22 24.64 158.5 1 92.96 


2009-07 01/21/2010 1:15 01/21/2010 12:47 11:32 24.13 18.29 0.3 117.6 


2009-08 01/26/2010 19:08 01/26/2010 21:24 2:16 3.05 3.05 5.3 141.73 


2009-09 02/05/2010 17:18 02/06/2010 18:25 25:07 16.26 15.24 9.8 144.78 


2009-10 02/09/2010 15:53 02/09/2010 19:06 3:13 6.35 6.1 2.9 161.04 


2009-11 02/19/2010 21:59 02/20/2010 3:21 5:22 3.81 6.1 10.1 167.39 


2009-12 02/27/2010 5:51 02/27/2010 22:28 16:37 33.78 48.77 7.1 171.2 


2010-01 12/29/2010 6:58 12/29/2010 11:48 4:50 17.53 18.29 3.2 124.26 


2010-02 01/02/2011 15:03 01/02/2011 22:55 7:52 12.45 21.34 4.1 141.79 


2010-04 02/16/2011 3:09 02/16/2011 8:25 5:16 4.83 12.19 16.5 154.24 


2010-05 02/18/2011 15:05 02/20/2011 7:05 16:00 28.45 30.48 1.9 160.76 


2010-06 02/26/2011 1:40 02/26/2011 7:59 6:19 22.86 27.43 5.8 189.21 


2010-07 03/20/2011 18:27 03/21/2011 9:32 15:05 34.54 42.67 13.8 212.07 


2010-08 03/23/2011 18:43 03/23/2011 21:12 2:29 5.33 12.19 2.4 246.61 


2010-09 03/25/2011 4:53 03/25/2011 9:59 5:06 3.3 6.1 1.3 251.94 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


Sacramento I-5 


ERVTS Strip 


3-213 


2009-01 10/13/2009 4:30 10/13/2009 21:01 16:31 41,600 3.78 75 


2009-02 11/20/2009 13:04 11/20/2009 14:03 0:59 717 1.21 83 


2009-03 12/12/2009 10:35 12/13/2009 9:16 22:41 7,086 2.56 93 


2009-04 01/12/2010 2:58 01/12/2010 8:19 5:21 999 0.33 80 


2009-05 01/17/2010 12:24 01/18/2010 15:16 26:52 14,902 2.44 94 


2009-06 01/25/2010 3:21 01/26/2010 2:44 23:23 9,707 0.81 93 


2009-07 02/04/2010 16:53 02/05/2010 3:19 10:26 9,727 1.01 93 


2009-08 02/23/2010 13:38 02/24/2010 0:36 10:58 10,197 1.06 93 


2009-09 02/26/2010 14:20 02/26/2010 17:53 3:33 6,125 1.93 89 


2009-10 03/03/2010 5:53 03/04/2010 5:00 23:07 12,979 1.71 0 


2009-11 03/30/2010 1:05 03/30/2010 2:49 1:44 1,982 3.89 87 


2009-12 03/31/2010 2:39 03/31/2010 5:08 2:29 1,544 0.59 89 


2010-01 10/24/2010 8:55 10/24/2010 16:19 7:24 11,727 2.54 95 


2010-02 11/07/2010 6:48 11/07/2010 15:36 8:48 3,640 0.61 74 


2010-03 12/28/2010 13:59 12/29/2010 3:04 13:05 12,629 2.09 78 


2010-04 02/16/2011 0:11 02/16/2011 6:15 6:04 10,992 4.14 93 


2010-05 02/16/2011 22:01 02/17/2011 16:14 18:13 13,706 2.04 93 


2010-06 02/18/2011 11:45 02/19/2011 10:07 22:22 10,519 7.35 84 


2010-07 02/24/2011 17:38 02/25/2011 11:14 17:36 19,327 9 97 


2010-08 03/15/2011 6:58 03/16/2011 4:27 21:29 8,304 2.04 88 


2010-09 03/18/2011 12:01 03/20/2011 20:20 32:19 22,589 1.66 99 


2010-10 03/24/2011 9:59 03/25/2011 10:00 24:01 15,762 2.04 95 


3-362 


2009-01 10/13/2009 4:30 10/13/2009 17:33 13:03 299 0.08 0 


2009-02 11/20/2009 11:49 11/20/2009 14:16 2:27 24 0.01 0 


2009-03 12/12/2009 13:16 12/13/2009 9:11 19:55 478 0.55 0 


2009-04 01/12/2010 2:40 01/12/2010 9:58 7:18 11 0.00 100 


2009-05 01/18/2010 7:32 01/18/2010 15:16 7:44 646 0.29 86 


2009-06 01/24/2010 13:24 01/26/2010 5:50 40:26 827 0.1 99 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


Sacramento I-5 


ERVTS Strip 


3-362 


2009-07 02/04/2010 15:26 02/05/2010 3:00 11:34 362 0.07 98 


2009-08 02/23/2010 12:42 02/23/2010 22:52 10:10 500 0.13 97 


2009-09 02/26/2010 14:07 02/26/2010 18:18 4:11 400 0.31 97 


2009-10 03/03/2010 5:45 03/04/2010 7:42 25:57 1,338 0.25 100 


2009-11 03/30/2010 1:00 03/30/2010 6:30 5:30 96 0.08 97 


2009-12 03/31/2010 2:31 03/31/2010 7:52 5:21 91 0.02 97 


2010-01 10/24/2010 8:49 10/24/2010 16:44 7:55 950 0.09 100 


2010-02 11/07/2010 6:55 11/07/2010 21:10 14:15 375 0.04 98 


2010-03 12/28/2010 12:05 12/29/2010 7:48 19:43 763 2.95 94 


2010-04 02/16/2011 22:45 02/16/2011 6:58 8:13 533 0.52 98 


2010-05 02/16/2011 21:49 02/18/2011 4:54 31:05 1,044 0.22 99 


2010-06 02/18/2011 11:43 02/19/2011 11:13 23:30 688 0.09 96 


2010-07 02/24/2011 7:16 02/25/2011 10:02 26:46 944 3.42 0 


2010-08 03/15/2011 6:46 03/16/2011 5:27 22:41 511 0.26 98 


2010-09 03/18/2011 11:50 03/21/2011 7:01 67:11 1,606 0.18 93 


2010-10 03/24/2011 9:59 03/25/2011 9:17 23:18 1,226 0.26 100 


3-363 


2009-01 10/13/2009 4:30 10/13/2009 21:12 16:42 315 0.03 0 


2009-02 11/20/2009 11:53 11/20/2009 14:25 2:32 17 0.01 0 


2009-03 12/12/2009 11:35 12/13/2009 5:59 18:24 27 0.01 100 


2009-04 01/12/2010 2:48 01/12/2010 10:05 7:17 82 0.01 100 


2009-05 01/18/2010 7:30 01/18/2010 15:00 7:30 145 0.02 100 


2009-06 01/24/2010 13:24 01/26/2010 5:31 16:07 404 2.14 96 


2009-07 02/04/2010 15:45 02/05/2010 4:21 12:36 135 0.01 84 


2009-08 02/23/2010 12:36 02/24/2010 1:30 12:54 167 0.01 84 


2009-09 02/26/2010 14:11 02/26/2010 18:31 4:20 68 0.02 100 


2009-10 03/03/2010 5:48 03/04/2010 4:42 22:54 295 0.03 97 


2009-11 03/30/2010 1:03 03/30/2010 6:11 5:08 39 0.02 92 


2009-12 03/31/2010 2:33 03/31/2010 7:41 5:08 44 0.01 91 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


Sacramento I-5 


ERVTS Strip 


3-363 


2010-01 10/24/2010 8:48 10/24/2010 17:01 8:13 1,254 2.55 96 


2010-02 11/07/2010 9:02 11/07/2010 21:33 12:31 80 0.01 100 


2010-03 12/28/2010 14:03 12/29/2010 5:15 15:12 65 0.01 95 


2010-04 02/16/2011 20:30 02/15/2011 7:56 11:26 76 0.01 93 


2010-05 02/16/2011 21:45 02/18/2011 2:30 28:45 251 0.06 100 


2010-06 02/18/2011 11:39 02/19/2011 9:54 22:15 186 0.01 97 


2010-07 02/24/2011 4:49 02/25/2011 14:17 33:28 846 0.76 100 


2010-08 03/15/2011 6:46 03/16/2011 6:29 23:43 140 0.01 100 


2010-09 03/18/2011 11:51 03/19/2011 19:00 55:09 400 0.02 98 


2010-10 03/24/2011 9:59 03/25/2011 10:33 24:34 478 0.1 97 


3-364 


2009-01 10/13/2009 4:30 10/13/2009 21:01 16:31 76 0.02 0 


2009-02 11/20/2009 12:05 11/20/2009 14:41 2:36 55 0.02 0 


2009-03 12/12/2009 10:34 12/13/2009 9:04 22:30 240 0.04 100 


2009-04 01/12/2010 2:50 01/12/2010 10:14 7:24 141 0.01 100 


2009-05 01/18/2010 7:30 01/18/2010 15:00 7:30 319 0.05 100 


2009-06 01/24/2010 13:24 01/26/2010 5:31 40:07 583 0.03 100 


2009-07 02/04/2010 15:52 02/05/2010 3:14 11:22 291 0.03 93 


2009-08 02/23/2010 12:38 02/24/2010 1:32 12:54 343 0.03 99 


2009-09 02/26/2010 14:08 02/26/2010 18:45 4:37 124 0.03 100 


2009-10 03/03/2010 5:43 03/04/2010 5:28 23:45 690 0.11 100 


2009-11 03/30/2010 1:02 03/30/2010 6:45 5:43 88 0.05 97 


2009-12 03/31/2010 2:31 03/31/2010 6:59 4:28 90 0.01 95 


2010-01 10/24/2010 8:49 10/24/2010 17:25 8:36 266 0.04 92 


2010-02 11/07/2010 9:11 11/7/2010 19:34 10:23 7 0.002 100 


2010-03 12/28/2010 12:10 12/29/2010 3:12 15:02 133 0.02 100 


2010-04 02/15/2011 22:51 2/16/2011 6:44 7:53 132 0.02 94 


2010-05 02/16/2011 21:51 02/17/2011 4:38 6:47 12,644 9.83 40 


2010-06 02/18/2011 11:22 2/19/2011 10:58 23:36 2,825 9.83 95 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


Sacramento I-5 


ERVTS Strip 


3-364 


2010-07 02/24/2011 16:12 2/25/2011 14:44 22:32 1,534 2.16 100 


2010-08 03/15/2011 6:45 3/16/2011 7:56 25:11 1,259 0.02 100 


2010-09 03/18/2011 11:49 3/20/2011 10:04 46:15 2,307 0.13 99 


2010-10 03/24/2011 10:07 3/25/2011 5:16 19:09 2,162 0.41 99 


3-365 


2009-01 10/13/2009 4:30 10/13/2009 21:01 16:31 1,604 0.37 0 


2009-02 11/20/2009 11:52 11/20/2009 15:06 3:14 5 0 0 


2009-03 12/12/2009 13:15 12/13/2009 8:40 19:25 292 0.32 100 


2009-04 01/12/2010 3:24 01/12/2010 10:15 6:51 33 0.01 100 


2009-05 01/18/2010 7:30 01/18/2010 15:50 8:20 419 0.12 96 


2009-06 01/24/2010 13:24 01/26/2010 6:54 41:30 311 0.03 91 


2009-07 02/04/2010 16:35 02/05/2010 2:41 10:06 182 0.018 83 


2009-08 02/23/2010 13:48 02/24/2010 0:01 10:13 196 0.03 97 


2009-09 02/26/2010 14:12 02/26/2010 18:50 4:38 119 0.07 100 


2009-10 03/03/2010 6:02 03/04/2010 2:56 20:54 851 0.23 99 


2009-11 03/30/2010 1:13 03/30/2010 3:39 2:26 31 0.03 76 


2009-12 03/31/2010 2:31 03/31/2010 6:32 4:01 39 0.01 93 


2010-01 10/24/2010 8:46 10/24/2010 17:36 8:50 243 0.03 82 


2010-02 11/07/2010 8:58 11/7/2010 20:31 11:33 116 0.01 79 


2010-03 12/28/2010 21:32 12/29/2010 5:08 7:36 27 0.01 100 


2010-04 02/15/2011 22:55 2/16/2011 7:18 8:23 105 0.04 91 


2010-05 02/16/2011 21:45 02/17/2011 22:57 25:12 1,264 1.04 0 


2010-06 02/18/2011 11:35 2/19/2011 9:27 21:52 94 0.01 100 


2010-07 02/24/2011 16:40 02/25/2011 14:29 22:11 1,646 2.25 0 


2010-08 03/15/2011 6:54 3/16/2011 6:17 23:23 139 0.01 100 


2010-09 03/18/2011 11:44 3/21/2011 6:30 66:46 576 0.06 100 


2010-10 03/24/2011 10:07 3/25/2011 9:20 23:13 1,593 0.37 100 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


Yorba Linda SR 91 


ERVTS Strip 


12-225 


2009-01 10/14/2009 1:30 10/14/2009 13:11 11:41 20,245 7.92 96.9 


2009-02 12/07/2009 6:50 12/07/2009 20:54 14:04 38,213 6.2 99 


2009-03 12/11/2009 17:30 12/13/2009 10:05 40:35 56,002 6.28 97.8 


2009-04 01/17/2010 15:30 01/18/2010 17:44 26:14 39,350 8.12 90 


2009-05 01/19/2010 11:00 01/19/2010 15:42 4:42 16,876 15.82 88 


2009-06 01/20/2010 9:04 01/21/2010 0:52 15:48 42,834 10.52 99 


2009-07 01/21/2010 1:55 01/22/2010 23:03 21:08 79,697 10.62 98 


2009-08 01/26/2010 14:51 01/27/2010 0:05 9:14 11,565 1.95 93 


2009-09 02/05/2010 11:05 02/06/2010 20:51 33:46 66,018 7.19 94 


2009-10 02/09/2010 15:26 02/09/2010 21:16 5:50 15,065 6.19 90 


2009-11 02/19/2010 21:28 02/20/2010 6:12 8:44 3,220 1.23 87 


2009-12 02/27/2010 3:58 02/27/2010 21:24 17:26 45,456 13.91 97 


2010-01 12/29/2010 4:41 12/29/2010 18:21 13:40 32,473 9.14 96 


2010-02 01/02/2011 14:44 01/03/2011 3:20 12:36 13,540 4.39 88 


2010-03 01/30/2011 11:25 01/30/2011 18:17 6:52 5,902 2.89 81 


2010-04 02/16/2011 0:20 02/16/2011 20:35 20:15 6,507 1.1 93 


2010-05 02/18/2011 14:57 02/20/2011 7:21 40:24 26,808 3.29 95 


2010-06 02/25/2011 17:34 02/26/2011 12:22 18:48 59,443 7.92 97 


2010-07 03/20/2011 14:13 03/21/2011 15:32 25:19 50,955 7.19 98 


2010-08 03/23/2011 17:30 03/23/2011 22:29 4:59 13,751 3.39 93 


12-346 


2009-01 10/14/2009 3:03 10/14/2009 6:39 3:36 2,083 1.56 82 


2009-02 12/07/2009 10:41 12/07/2009 16:06 5:25 14,565 4.75 99 


2009-03 12/11/2009 23:39 12/13/2009 4:00 28:21 25,540 6.57 99 


2009-04 01/17/2010 15:20 01/18/2010 16:37 25:17 19,035 9.58 94 


2009-05 01/19/2010 12:04 01/19/2010 15:42 3:38 13,121 16.23 91 


2009-06 01/20/2010 11:52 01/20/2010 22:19 10:27 22,714 12.54 96 


2009-07 01/21/2010 2:04 01/22/2010 19:33 41:29 38,870 15.57 97 


2009-08 01/26/2010 14:52 01/26/2010 23:50 8:58 3,504 1.04 97 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


Yorba Linda SR 91 


ERVTS Strip 


12-346 


2009-09 02/05/2010 11:08 02/06/2010 19:18 32:10 31,591 7.23 97 


2009-10 02/09/2010 15:24 02/09/2010 22:38 7:14 8,732 6.21 87 


2009-11 02/19/2010 21:31 02/20/2010 04:41 7:10 12 0.01 0 


2009-12 02/27/2010 3:50 02/27/2010 18:55 15:05 29,521 16.23 99 


2010-01 12/29/2010 5:54 12/29/2010 12:37 6:43 14,694 9.57 96 


2010-02 01/02/2011 18:28 01/02/2011 22:25 3:57 3,929 3.2 90 


2010-03 01/30/2011 - - - - 0 - 0 


2010-04 02/16/2011 - - - - 0 - 0 


2010-05 02/18/2011 15:18 02/20/2011 1:38 34:20 2,091 1.15 93 


2010-06 02/25/2011 19:00 02/26/2011 6:41 11:41 11,514 6.41 89 


2010-07 03/20/2011 16:56 03/21/2011 13:14 20:18 11,294 6.29 98 


2010-08 03/23/2011 17:53 03/23/2011 20:56 3:03 2,422 1.48 93 


12-347 


2009-01 10/14/2009 4:15 10/14/2009 4:52 0:37 219 0.28 0 


2009-02 12/07/2009 12:15 12/07/2009 17:53 5:38 16,926 5.6 99 


2009-03 12/11/2009 8:46 12/13/2009 4:21 19:35 36,052 7.22 69 


2009-04 01/17/2010 15:25 01/18/2010 20:40 29:15 25,716 16.52 92 


2009-05 01/19/2010 12:00 01/19/2010 16:58 4:58 16,023 13.12 91 


2009-06 01/20/2010 9:05 01/20/2010 18:59 9:54 33,681 12.54 97 


2009-07 01/21/2010 1:47 01/22/2010 19:07 41:20 10,226 3.43 99 


2009-08 01/26/2010 15:26 01/27/2010 1:16 9:50 3,498 1.12 96 


2009-09 02/05/2010 12:22 02/06/2010 18:33 30:11 40,059 8.65 98 


2009-10 02/09/2010 15:56 02/09/2010 20:21 4:25 8,716 7.37 94 


2009-11 02/19/2010 22:15 02/20/2010 3:28 5:13 10 0.01 0 


2009-12 02/27/2010 4:32 02/27/2010 20:10 15:38 31,437 13.51 99 


2010-01 12/29/2010 6:58 12/29/2010 13:47 6:49 17,795 10.22 97 


2010-02 01/02/2011 19:17 01/02/2011 22:57 3:40 3,757 4.05 87 


2010-03 01/30/2011 - - - - 0 - 0 


2010-04 02/16/2011 - - - - 0 - 0 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


Yorba Linda SR 91 


ERVTS Strip 


12-347 


2010-05 02/18/2011 21:51 02/19/2011 22:54 25:03 518 0.54 64 


2010-06 02/25/2011 21:27 02/26/2011 9:57 12:30 16,728 7.48 98 


2010-07 03/20/2011 16:40 03/21/2011 17:20 24:40 15,400 6.44 99 


2010-08 03/23/2011 18:09 03/24/2011 1:59 7:50 3,875 1.81 95 


12-348 


2009-01 10/14/2009 1:34 10/14/2009 17:58 16:24 201 0.01 0 


2009-02 12/07/2009 12:15 12/07/2009 15:28 3:13 2,409 0.89 94 


2009-03 12/12/2009 09:09 12/12/2009 21:36 12:27 149 0.04 97 


2009-04 01/17/2010 16:48 01/18/2010 19:06 22:18 2,645 1.65 65 


2009-05 01/19/2010 12:02 01/19/2010 23:41 11:39 2,997 5.06 86 


2009-06 01/20/2010 9:00 01/20/2010 22:46 13:46 6,439 2.44 90 


2009-07 01/21/2010 1:48 01/22/2010 18:42 40:54 10,224 3.43 96 


2009-08 01/26/2010 15:09 01/27/2010 1:03 9:54 78 0.01 0 


2009-09 02/05/2010 12:20 02/07/2010 5:55 41:35 5,098 1.21 94 


2009-10 02/09/2010 15:50 02/09/2010 23:33 7:43 576 0.54 68 


2009-11 02/19/2010 22:13 02/20/2010 5:42 7:29 22 0.01 0 


2009-12 02/27/2010 4:32 02/27/2010 18:11 13:39 4,025 4.64 90 


2010-01 12/29/2010 - - - - - - - 


2010-02 01/02/2011 - - - - - - - 


2010-03 01/30/2011 - - - - - - - 


2010-04 02/16/2011 4:14 02/17/2011 6:45 26:31 476 0.05 59 


2010-05 02/18/2011 14:58 02/19/2011 21:05 6:07 27 0.02 0 


2010-06 02/25/2011 21:27 02/26/2011 6:46 9:19 1,731 1.11 93 


2010-07 03/20/2011 19:41 03/21/2011 13:28 17:47 1,149 0.49 88 


2010-08 03/23/2011 17:38 03/24/2011 1:18 7:40 849 0.34 84 


12-349 


2009-01 10/14/2009 4:19 10/14/2009 4:51 0:32 202 0.17 0 


2009-02 12/07/2009 11:39 12/07/2009 15:33 3:54 3,041 0.82 96 


2009-03 12/11/2009 8:52 12/13/2009 3:56 19:04 9,524 1.75 97 


2009-04 01/17/2010 17:00 01/18/2010 16:35 23:25 3,038 2.24 74 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


Yorba Linda SR 91 


ERVTS Strip 
12-349 


2009-05 01/19/2010 12:02 01/19/2010 15:47 3:45 4,975 6.71 84 


2009-06 01/20/2010 12:33 01/20/2010 23:59 11:26 11,735 2.83 96 


2009-07 01/21/2010 1:55 01/22/2010 19:42 41:47 18,507 3.87 97 


2009-08 01/26/2010 15:01 01/26/2010 20:59 5:58 142 0.03 41 


2009-09 02/05/2010 14:22 02/06/2010 18:02 27:40 9,083 1.87 97 


2009-10 02/09/2010 15:51 02/09/2010 20:16 4:25 1,516 1.21 84 


2009-11 02/19/2010 22:15 02/20/2010 2:04 3:49 4 0.00 0 


2009-12 02/27/2010 4:31 02/27/2010 19:42 15:11 11,895 10.07 97 


2010-01 12/29/2010 - - - - - - - 


2010-02 01/02/2011 - - - - - - - 


2010-03 01/30/2011 - - - - - - - 


2010-04 02/16/2011 - - - - 0 - 0 


2010-05 02/18/2011 15:17 02/20/2011 1:17 10:00 312 0.2 50 


2010-06 02/25/2011 18:51 02/26/2011 7:49 12:58 4,274 1.25 97 


2010-07 03/20/2011 17:47 03/21/2011 13:32 19:45 2,308 0.32 96 


2010-08 03/23/2011 18:36 03/23/2011 20:53 2:17 514 0.2 54 


San Mateo Hwy 380 


GRVTS Strip 
4-310 


2009-01 10/13/2009 3:40 10/13/2009 18:15 14:35 463,497 37.35 98 


2009-02 11/20/2010 11:39 11/20/2009 15:30 3:51 9,106 5.15 100 


2009-03 12/11/2009 14:06 12/13/2009 10:41 44:35 29,284 11.06 99 


2009-04 01/12/2010 1:01 01/12/2010 9:39 8:38 8,054 2.11 97 


2009-05 01/18/2010 6:54 01/18/2010 14:35 7:41 42,829 27.22 100 


2009-06 02/04/2010 15:06 02/05/2010 0:32 9:26 17,719 3.49 99 


2009-07 02/23/2010 10:33 02/24/2010 10:06 23:33 24,792 1.98 99 


2009-08 03/12/2010 9:56 03/12/2010 20:21 10:25 34,825 10.86 99 


2009-09 04/04/2010 12:26 04/05/2010 2:06 13:40 28,801 14.69 100 


2009-10 04/11/2010 9:59 04/12/2010 14:00 28:01 71,299 19.98 100 


2009-11 04/27/2010 6:17 04/27/2010 15:09 8:52 3,597 0.88 96 


2010-01 11/07/2010 6:14 11/07/2010 16:50 10:36 13,005 1.75 99 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


San Mateo Hwy 380 


GRVTS Strip 


4-310 


2010-02 02/24/2011 11:15 02/25/2011 10:58 23:43 35,178 4.42 99 


2010-03 03/05/2011 23:29 03/06/2011 14:25 14:56 11,255 1.23 99 


2010-04 03/15/2011 14:45 03/16/2011 10:46 20:01 9,462 1.89 100 


2010-05 03/17/2011 23:02 03/18/2011 19:34 20:32 42,843 19.08 89 


2010-06 03/22/2011 17:55 03/23/2011 12:11 18:16 23,515 4.51 100 


2010-07 03/23/2011 19:30 03/25/2011 3:53 32:23 144,273 16.55 100 


2010-08 05/16/2011 14:37 05/18/2011 8:44 42:07 6,576 1.06 98 


2010-09 06/03/2011 22:06 06/04/2011 10:16 12:10 35,868 2.91 99 


2011-01 10/04/2011 22:00 10/05/2011 8:52 10:52 36,076 10.90 98 


4-312 


2009-01 10/13/2009 3:40 10/13/2009 18:00 14:20 199,185 33.74 100 


2009-02 11/20/2010 11:39 11/20/2009 17:21 5:42 3,919 2.17 99 


2009-03 12/11/2009 14:07 12/13/2009 10:40 35:43 20,339 3.86 100 


2009-04 01/12/2010 1:07 01/12/2010 10:57 9:50 458 0.27 86 


2009-05 01/18/2010 7:00 01/18/2010 12:33 5:33 10,098 3.86 98 


2009-06 02/04/2010 15:16 02/05/2010 6:41 15:25 7,564 1.39 99 


2009-07 02/23/2010 10:56 02/24/2010 8:22 21:26 8,662 1.29 99 


2009-08 03/12/2010 9:39 03/12/2010 21:20 11:41 16,627 8.19 100 


2009-09 04/04/2010 13:10 04/05/2010 2:25 13:15 8,388 4.37 100 


2009-10 04/11/2010 10:38 04/12/2010 13:50 27:12 24,133 7.14 100 


2009-11 04/27/2010 7:52 04/27/2010 11:02 3:10 103 0.06 82 


2010-01 11/07/2010 6:27 11/07/2010 16:50 10:23 1,301 0.59 99 


2010-02 02/24/2011 14:05 02/25/2011 13:10 23:05 11,724 2.32 99 


2010-03 03/06/2011 5:01 03/06/2011 14:11 9:10 839 0.30 100 


2010-04 03/15/2011 14:07 03/16/2011 3:18 13:11 1,585 0.42 98 


2010-05 03/18/2011 00:26 03/18/2011 19:34 19:08 14,185 4.56 89 


2010-06 03/22/2011 17:55 03/23/2011 9:13 15:18 5,524 1.50 99 


2010-07 03/23/2011 19:24 03/25/2011 6:08 10:44 32,816 10.95 99 


2010-08 05/16/2011 21:14 05/18/2011 8:07 10:53 150 0.05 99 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


San Mateo Hwy 380 


GRVTS Strip 
4-312 


2010-09 06/03/2011 23:04 06/04/2011 10:22 11:18 1,642 0.20 99 


2011-01 10/05/2011 0:26 10/05/2011 2:05 1:39 154 0.14 97 


Camarillo Hwy 101 


GRVTS Strip 


7-340 


2009-01 12/07/2009 1:30 12/07/2009 15:48 14:18 10,753 1.56 99 


2009-02 01/17/2010 13:18 01/18/2010 14:30 25:12 49,964 11.97 99 


2009-03 01/20/2010 9:57 01/20/2010 17:59 8:02 31,287 9.57 99 


2009-04 02/27/2010 1:30 02/27/2010 17:51 16:21 51,000 34.13 78 


2009-05 04/11/2010 20:19 04/12/2010 0:23 4:04 15,095 4.16 99 


2010-01 10/30/2010 1:25 10/30/2010 3:35 2:10 20,966 7.64 52 


2010-02 03/18/2011 22:36 03/19/2011 3:32 4:56 14,683 8.35 18 


2010-03 03/19/2011 21:12 03/21/2011 3:37 30:25 277,380 36.56 88 


2010-04 05/16/2011 23:56 05/17/2011 6:08 6:12 5,534 1.22 95 


2011-01 10/05/2011 3:49 10/05/2011 13:34 9:45 42,946 8.35 100 


2011-02 11/11/2011 21:29 11/12/2011 3:20 5:51 34,817 5.15 99 


2011-03 11/20/2011 7:38 11/20/2011 15:30 7:52 52,423 21.14 82 


7-341 


2009-01 12/07/2009 7:26 12/07/2009 15:12 7:46 1,010 0.28 88 


2009-02 01/17/2010 13:26 01/18/2010 14:40 25:14 6,318 0.68 99 


2009-03 01/20/2010 10:22 01/20/2010 18:22 8:00 5,247 2.24 98 


2009-04 02/27/2010 1:34 02/27/2010 17:42 16:08 3,065 0.59 96 


2009-05 04/11/2010 19:08 04/11/2010 23:59 4:51 722 0.37 0 


2010-01 10/30/2010 1:32 10/30/2010 3:05 1:33 2,775 1.67 98 


2010-02 03/18/2011 23:05 03/18/2011 23:21 0:16 10 0.03 0 


2010-03 03/20/2011 3:56 03/20/2011 23:52 19:56 23,674 7.84 98 


2010-04 05/16/2011 23:40 05/17/2011 6:58 7:18 166 0.62 0 


2011-01 10/05/2011 3:49 10/05/2011 12:22 8:33 406 0.31 0 


2011-02 11/11/2011 21:30 11/12/2011 2:36 5:06 611 0.14 55 


2011-03 11/20/2011 7:36 11/20/2011 15:05 7:29 1,045 1.92 34 


7-342 
2009-01 12/07/2009 0:55 12/07/2009 15:56 15:01 2,038 0.71 94 


2009-02 01/17/2010 13:19 01/18/2010 15:34 26:15 32,226 8.21 96 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


Camarillo Hwy 101 


GRVTS Strip 
7-342 


2009-03 01/20/2010 9:57 01/20/2010 18:33 8:36 34,471 9.25 99 


2009-04 02/27/2010 1:30 02/27/2010 18:03 16:33 24,494 21.03 94 


2009-05 04/11/2010 19:07 04/11/2010 23:43 4:36 2,842 1.39 100 


2010-01 10/30/2010 1:31 10/30/2010 3:13 1:42 7,649 3.96 86 


2010-02 03/18/2011 22:58 03/19/2011 0:27 1:29 1,077 1.16 87 


2010-03 03/20/2011 1:29 03/20/2011 22:53 21:24 83,032 19.5 99 


2010-04 05/16/2011 - - - - 0 - 0 


2011-01 10/05/2011 6:53 10/05/2011 11:30 4:37 804 1.22 95 


2011-02 11/11/2011 23:01 11/12/2011 2:19 3:18 825 0.4 99 


2011-03 11/20/2011 10:27 11/20/2011 14:06 3:39 4,023 10.39 84 


Westminster I-405 


GRVTS Strip 
12-343 


2009-01 10/14/2009 1:35 10/14/2009 7:48 6:13 204 0.08 0 


2009-02 12/07/2009 9:01 12/07/2009 15:29 6:28 2,443 1.67 85.1 


2009-03 12/12/2009 23:34 12/13/2009 3:23 27:49 3,724 1.73 93.3 


2009-04 01/17/2010 17:16 01/18/2010 15:25 22:09 7,009 2.75 72 


2009-05 01/19/2010 11:53 01/19/2010 14:09 2:16 5,010 3.9 90 


2009-06 01/20/2010 13:39 01/20/2010 18:31 4:52 5,794 1.36 85 


2009-07 01/21/2010 1:14 01/21/2010 14:33 13:19 3,737 2.6 76 


2009-08 01/26/2010 14:39 01/26/2010 17:30 2:51 384 0.24 85 


2009-09 02/05/2010 8:30 02/06/2010 9:00 24:30 10,449 0.35 95 


2009-10 02/09/2010 10:20 02/09/2010 19:06 8:46 3,648 0.94 95 


2009-11 02/19/2010 21:31 02/20/2010 1:36 4:05 172 0.22 43 


2009-12 02/27/2010 3:31 02/27/2010 19:17 15:46 3,792 2.32 96 


2010-01 12/29/2010 5:09 12/29/2010 11:50 6:41 5,043 0.57 98 


2010-02 01/02/2011 13:40 01/02/2011 20:29 6:49 3,852 4.19 92 


2010-04 02/16/2011 0:19 02/16/2011 9:32 9:13 122 0.08 0 


2010-05 02/18/2011 15:18 02/20/2011 3:48 36:30 4,074 2.75 96 


2010-06 02/25/2011 20:35 02/26/2011 5:23 8:48 4,302 2.39 96 


2010-07 03/20/2011 13:33 03/21/2011 12:10 22:37 11,418 8.52 97 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


Westminster I-405 


GRVTS Strip 


12-343 
2010-08 03/23/2011 16:46 03/23/2011 20:05 3:19 4,297 1.01 94 


2010-09 03/25/2011 0:09 03/25/2011 18:16 18:07 1,141 0.82 89 


12-344 


2009-01 10/14/2009 22:46 10/14/2009 17:44 18:58 202 0.02 0 


2009-02 12/07/2009 7:04 12/07/2009 20:40 13:36 50 0.03 0 


2009-03 12/11/2009 6:02 12/13/2009 11:48 53:46 99 0.02 0 


2009-04 01/17/2010 15:57 01/18/2010 21:33 23:36 123 0.03 0 


2009-05 01/19/2010 11:38 01/19/2010 15:01 3:23 1,254 1.82 85 


2009-06 01/20/2010 13:31 01/20/2010 20:37 7:06 488 0.42 46 


2009-07 01/21/2010 0:39 01/21/2010 18:38 17:59 120 0.12 46 


2009-08 01/26/2010 15:28 01/26/2010 17:17 1:49 4 0 0 


2009-09 02/05/2010 8:23 02/06/2010 7:37 23:14 3,165 2.58 96 


2009-10 02/09/2010 10:20 02/09/2010 19:10 8:50 21 0.01 0 


2009-11 02/19/2010 21:27 02/20/2010 1:35 4:08 5 0 0 


2009-12 02/27/2010 3:47 02/27/2010 12:59 9:12 29 0.02 0 


2010-01 12/29/2010 - - - - 0 - 0 


2010-02 01/02/2011 - - - - 0 - 0 


2010-04 02/16/2011 - - - - 0 - 0 


2010-05 02/18/2011 - - - - 0 - 0 


2010-06 02/25/2011 - - - - 0 - 0 


2010-07 03/20/2011 19:12 03/21/2011 11:43 16:31 278 1.89 37 


2010-08 03/23/2011 - - - - 0 - 0 


2010-09 03/25/2011 - - - - 0 - 0 


12-345 


2009-01 10/14/2009 7:50 10/14/2009 14:32 6:42 58 0.03 0 


2009-02 12/07/2009 - - - - 0 - 0 


2009-03 12/12/2009 7:05 12/13/2009 7:25 24:20 39 0 0 


2009-04 01/17/2010 20:24 01/18/2010 21:57 25:43 148 0.06 0 


2009-05 01/19/2010 11:37 01/19/2010 15:07 3:30 1,168 1.55 88 


2009-06 01/20/2010 13:42 01/20/2010 21:22 7:40 365 0.28 88 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


Westminster I-405 


GRVTS Strip 
12-345 


2009-07 01/21/2010 0:50 01/21/2010 17:04 16:14 67 0.05 70 


2009-08 01/26/2010 21:09 01/27/2010 0:35 3:26 4 0 0 


2009-09 02/05/2010 10:16 02/06/2010 8:17 22:01 2,446 2.19 97 


2009-10 02/09/2010 15:36 02/09/2010 19:56 4:20 20 0.01 0 


2009-11 02/19/2010 - - - - 0 - 0 


2009-12 02/27/2010 4:36 02/27/2010 11:54 7:18 29 0.01 0 


2010-01 12/29/2010 - - - - 0 - 0 


2010-02 01/02/2011 - - - - 0 - 0 


2010-04 02/16/2011 - - - - 0 - 0 


2010-05 02/18/2011 - - - - 0 - 0 


2010-06 02/25/2011 - - - - 0 - 0 


2010-07 03/20/2011 15:59 03/21/2011 16:07 0:08 765 3.7 67 


2010-08 03/23/2011 - - - - 0 - 0 


2010-09 03/25/2011 - - - - 0 - 0 


Carlsbad I-5 


GRVTS Swale 
11-326 


2009-01 12/07/2009 5:59 12/07/2009 23:10 17:11 206,535 13.10 95 


2009-02 12/11/2009 15:14 12/12/2009 8:00 16:46 15,310 3.91 64 


2009-03 12/12/2009 11:04 12/13/2009 12:15 25:11 135,391 22.33 95 


2009-04 01/18/2010 12:44 01/18/2010 23:54 11:10 155,034 20.52 73 


2009-05 01/19/2010 10:53 01/19/2010 23:43 12:50 104,846 26.58 80 


2009-06 01/20/2010 14:10 01/21/2010 0:52 10:42 130,185 38.62 87 


2009-07 01/21/2010 1:03 01/21/2010 18:34 17:31 253,716 19.77 94 


2009-08 01/26/2010 19:18 01/27/2010 3:29 8:11 20,298 4.31 83 


2009-09 02/05/2010 16:55 02/07/2010 2:50 33:55 149,608 13.91 98 


2009-10 02/09/2010 16:50 02/10/2010 0:52 8:02 47,395 10.05 93 


2009-11 02/19/2010 22:19 02/20/2010 11:59 13:40 17,813 3.02 89 


2009-12 02/27/2010 6:01 02/28/2010 5:07 23:06 314,773 22.62 99 


2010-01 12/29/2010 7:20 12/29/2010 21:17 13:57 164,314 14.97 98 


2010-02 01/02/2011 15:43 01/03/2011 7:10 15:27 128,849 18.82 97 
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Table C-2: Flow Data For Each Monitored Event 2009-2012 Storm Season (Shaded cells indicate omitted flow data) 


Location Name Station ID Event ID 


Start Flow End Flow Runoff 


Duration 


(hh:mm) 


Total Flow 


Volume 


(Liters) 


Peak 


Flow 


(L/s) 


% 


Capture Date Time Date Time 


Carlsbad I-5 


GRVTS Swale 


11-326 


2010-04 02/16/2011 3:28 02/17/2011 6:38 27:10 54,930 3.46 97 


2010-05 02/18/2011 15:17 02/20/2011 16:51 49:34 310,089 27.84 98 


2010-06 02/26/2011 2:01 02/27/2011 13:12 11:11 246,753 21.33 96 


2010-07 03/20/2011 18:41 03/21/2011 14:07 19:26 313,893 32.02 89 


2010-08 03/23/2011 19:10 03/24/2011 7:35 12:25 43,832 12.03 77 


2010-09 03/25/2011 6:08 03/25/2011 15:56 9:48 27,153 9.45 94 


11-327 


2009-01 12/07/2009 5:59 12/07/2009 23:10 17:11 1,161 0.08 0 


2009-02 12/11/2009 0:00 12/12/2009 12:00 12:00 14 0.02 0 


2009-03 12/12/2009 11:20 12/13/2009 9:00 21:40 30,472 6.25 78 


2009-04 01/18/2010 12:45 01/18/2010 22:23 9:38 64,900 12.95 96 


2009-05 01/19/2010 11:47 01/19/2010 23:36 11:49 48,693 11.82 92 


2009-06 01/20/2010 14:30 01/21/2010 0:58 10:28 100,390 19.80 95 


2009-07 01/21/2010 1:01 01/21/2010 18:54 17:53 128,608 11.64 97 


2009-08 01/26/2010 18:57 01/26/2010 22:05 3:08 259 0.05 0 


2009-09 02/05/2010 16:55 02/07/2010 6:00 37:05 7,696 0.75 89 


2009-10 02/09/2010 15:10 02/09/2010 22:09 6:59 1,254 0.24 0 


2009-11 02/19/2010 - - - - 0 - 0 


2009-12 02/27/2010 5:58 02/28/2010 3:58 22:00 92,581 9.42 99 


2010-01 12/29/2010 7:36 12/29/2010 18:46 11:10 53,399 7.33 98 


2010-02 01/02/2011 15:27 01/03/2011 6:41 15:14 35,031 7.19 95 


2010-04 02/16/2011 4:23 02/16/2011 17:41 13:18 389 0.04 44 


2010-05 02/18/2011 15:17 02/20/2011 9:15 41:58 67,203 7.46 98 


2010-06 02/26/2011 1:41 02/26/2011 23:23 21:42 88,419 11.45 99 


2010-07 03/20/2011 18:27 03/21/2011 16:28 22:01 137,149 11.63 97 


2010-08 03/23/2011 18:55 03/24/2011 5:40 10:45 2,807 0.44 40 


2010-09 03/25/2011 5:56 03/25/2011 10:34 4:38 75 0.03 0 
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Post Storm Technical Memorandum   
 Contract No: 43A0209 
 Task Order: 30 
 Project: Sac ORVTS Event Start Date: 10/13/2009 
 


Sampling Summary 


Precipitation 


  Caltrans 
Site ID 


Station Name / 
Location Type 


Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry Hours


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


3-213 Sac ORVTS EOP Rainfall 3.36 1.5 in / 100% > 1 Week Yes 41600 75 Yes 
Sample collected and sent to lab 


for analysis.  


3-362 Sac ORVTS Rainfall 3.35 1.5 in / 100% > 1 Week Yes 299 0 No 
Insufficient flow to trigger an 


aliquot 


3-363 Sac ORVTS  Rainfall 3.36 1.5 in / 100% > 1 Week Yes 315 0 No 
Insufficient flow to trigger an 


aliquot 
3-364 Sac ORVTS  Rainfall 3.36 1.5 in / 100% > 1 Week Yes 76 0 No 


Insufficient flow to trigger an 
aliquot 


3-365 Sac ORVTS  Rainfall 3.36 1.5 in / 100% > 1 Week Yes 1604 0 No 
Insufficient flow to trigger an 


aliquot 
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Storm Description 
 
A strong Pacific storm generated heavy rainfall over the Sacramento Valley starting early in the morning on October 13, 2009 and ending that 
evening.  The total event precipitation measured at the Sacramento Executive Airport rain gauge was 2.92 inches.  A total of 3.36 inches of 
precipitation was recorded by the rain gauge located at station 3-365.  This was the first major storm of the 2009-10 wet weather season. 
 
Mobilization Summary 
A sampling team was mobilized to the site to setup on October 12, 2009. All of the test stations and the Edge of Pavement station were setup up for 
this event. 


Sampling Summary 
Flow at the site occurred from approximately 0510 to 2030 on October 13, 2009.  Although sampler pacing volumes were calculated based in 
accordance with the OM&M Plan (CTSW-PL-09-208.18.1F), less runoff occurred than expected.  Therefore, a composite sample was only collected at 
the Edge of Pavement station (3-213) on October 14, 2009.  Based on drainage area size and type, runoff at station 3-213 was greater than expected.  
The flow meter did not zero out before and after precipitation which resulted in false flow readings.  The flow meter was subsequently replaced 
with a different flow meter which should resolve this problem. The sample from Station 3-213 was shipped to an analytical laboratory for testing.  
No samples were collected from the test sites at Stations 3-362, 3-363, 3-364, and 3-365 due to insufficient volume to trigger an aliquot. 


During the event, minimal sheet flow was observed flowing from the roadway, into the test strips, towards the stormwater collection systems.  A 
photograph of the pavement/strip interface and a flume during the event are shown below in Figures 1 and 2.  Suspected reasons for the low flows 
include wind direction during the event and pavement slopes near the site directing flow away from the east edge of pavement above the sites. 
Infiltration also occurred. 
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Figure 1 – Minimal Sheet flow from roadway entering strip at Station 3-362 
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Figure 2 – Minimal flow exiting flume at Station 3-362 
 
Post-Event Field Data Checklist 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff to rain volume ratio was greater than expected at the EOP site (3-213) 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Minimal runoff observed entering the strips. Road slope and/or wind direction may have been a factor.  No previous storm events monitored at the 
four planted sites.   


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.
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Any questions or problems that arose during our review of this field data have been resolved.


 
 
An investigation is underway to determine cause of low flow volumes at the test sites.  
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Laboratory Data Checklist 


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. No samples were collected from the test sites. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


Not applicable. No questions or problems arose. 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


10/13/2009 3-213 As Diss 1.1   ug/L 0.5 


10/13/2009 3-213 As Total 2.3   ug/L 0.5 


10/13/2009 3-213 Cd Diss ND U ug/L 0.2 


10/13/2009 3-213 Cd Total 0.5   ug/L 0.2 


10/13/2009 3-213 Cr Diss 0.8 J ug/L 1.0 


10/13/2009 3-213 Cr Total 12   ug/L 1.0 


10/13/2009 3-213 NH3-N Total 0.38   mg/L 0.10 


10/13/2009 3-213 Turbidity N/A 90.1   NTU 0.05 


10/13/2009 3-213 NO2-N N/A 0.04 J mg/L 0.10 


10/13/2009 3-213 EC N/A 71.0   umhos/cm 1.0 


10/13/2009 3-213 Ortho-P Diss 0.10   mg/L 0.03 


10/13/2009 3-213 DOC N/A 3.4   mg/L 1.0 


10/13/2009 3-213 Hardness as CaCO3 Total 46   mg/L 2 


10/13/2009 3-213 NO3-N N/A 0.33   mg/L 0.10 


10/13/2009 3-213 pH N/A 7.0   pH Units 0.1 


10/13/2009 3-213 TSS N/A 148   mg/L 1 


10/13/2009 3-213 TDS N/A 62   mg/L 1 


10/13/2009 3-213 TKN Total 2.44   mg/L 0.10 


10/13/2009 3-213 TOC N/A 4.4 U mg/L 1.0 


10/13/2009 3-213 P Total 0.81   mg/L 0.03 


10/13/2009 3-213 Cu Diss 5.9   ug/L 1.0 


10/13/2009 3-213 Cu Total 40   ug/L 1.0 


10/13/2009 3-213 Ni Diss 1.6   ug/L 1.0 


10/13/2009 3-213 Ni Total 11   ug/L 1.0 


10/13/2009 3-213 Pb Diss ND U ug/L 1.0 


10/13/2009 3-213 Pb Total 12   ug/L 1.0 


10/13/2009 3-213 Zn Diss 4.6 J ug/L 5.0 







Post Storm Technical Memorandum   
 Contract No: 43A0209 
 Task Order: 30 
 Project: Sac ORVTS Event Start Date: 10/13/2009 
 
 


PSTM 1 FINAL Page 14 of 14 
 


10/13/2009 3-213 Zn Total 150  ug/L 5.0 
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID 


Station Name / 
Location Type 


Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry Hours


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


3-213 Sac ORVTS EOP Rainfall 0.14 0.25 in./75% 62 Yes 717 83 Yes 
Sample collected and analyzed 


for standard analytical list.     


3-362 Sac ORVTS  Rainfall 0.14 0.25 in./75% 62 Yes 24 0 No 
Insufficient flow/level to trigger an 


aliquot. 


3-363 Sac ORVTS  Rainfall 0.14 0.25 in./75% 62 Yes 17 0 No 
Insufficient flow/level to trigger an 


aliquot. 


3-364 Sac ORVTS  Rainfall 0.14 0.25 in./75% 62 Yes 55 0 No 
Insufficient flow/level to trigger an 


aliquot. 


3-365 Sac ORVTS  Rainfall 0.14 0.25 in./75% 62 Yes 5 0 No 
Insufficient flow/level to trigger an 


aliquot. 
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Storm Description 
 
A Pacific storm generated rainfall over the Sacramento Valley starting midday on 11/20/09 and ending 2 hours later.  The total event precipitation 
measured at the Sacramento Executive Airport rain gauge was 0.16 inches.  A total of 0.14 inches of precipitation was recorded by the rain gauge 
located at station 3-365.   
 
Mobilization Summary 
A sampling team was mobilized to the site to setup on 11/20/09. All of the test stations and the Edge of Pavement station were setup for this event. 


Sampling Summary 
Flow at the site occurred from approximately 1200 to 1430 on 11/20/09.  Although sampler pacing volumes were calculated in general accordance 
with the OM&M Plan (CTSW-PL-09-208.18.1F), less runoff occurred than expected.  Therefore, a composite sample was only collected at the Edge of 
Pavement station (3-213) on 11/20/09 and shipped to an analytical laboratory for testing.  No samples were collected from the test sites at Stations 
3-362, 3-363, 3-364, and 3-365 due to insufficient volume to trigger an aliquot.  


During the event sheet flow was observed flowing from the roadway, into the test strips, towards the stormwater collection systems.  Low flow 
volumes indicate that minimal runoff is not reaching the collection systems.  It is believed that infiltration and bypass are the main causes of low 
flow volumes.  Other causes of low flow volume may include absorption and evaporation. One plausible bypass mechanism is the construction 
joint between the Portland cement concrete and the asphalt concrete. Since the impervious area is very flat, this interface may provide an avenue 
that directs runoff away from the collection system.  
 
Laboratory Data Review  
Preliminary examination of the analytical data observed at Sacramento ORVTS site 3-213 (EOP) during the 11/20/09 storm event indicates that 
constituent concentrations were reported lower than the maximum highway runoff concentrations presented in the Discharge Characterization 
Study Report (Caltrans 2003) (CTSW-RT-03-065.51.42). No samples were collected from the test sites for a comparison with the EOP site. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair  Due to expected runoff response to rainfall and lack of flow at test stations. 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
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2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Runoff volumes seem lower than what is expected for precipitation amount. This may be in part to infiltration or bypassing of collection system. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not Applicable 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Field logs have been reviewed for accuracy and completeness but are not included in this document as agreed upon with Caltrans personnel. 


Any questions or problems that arose during our review of this field data have been resolved.


 
It is still uncertain why low flow volumes are occurring at the collection systems. Options regarding sealing the construction joint between the 
Portland cement concrete and the asphalt concrete are still being discussed. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2009/10-(11/20/09)


Catchment Area (ha): 0.036
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data
Start Date/Time: 11/20/09 12:01
Stop Date/Time: 11/20/09 13:29


Event Rain (mm): 3.50
Max Intensity (mm/hr): 9.00


Runoff Data
Start Date/Time: 11/20/09 13:04
Stop Date/Time: 11/20/09 14:03


Total Flow Volume (L): 717
Peak Flow (L/s): 1.21


Obs. Fraction Runoff/Rain Volume: 0.613


Sample Data
Start Date/Time: 11/20/09 13:15
Stop Date/Time: 11/20/09 13:48


Estimated Percent Capture: 83%
Successful Aliquots: 8


Notes: Rain event.  Flow>0 prior to rain_Bubbler clog_HG level adjusted.  Flow>0 after rain_Bubbler clog_HG level adjusted.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2009/10-(11/20/09)


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.7


Rain Data (user-defined event)
Start Date/Time: 11/20/09 12:01
Stop Date/Time: 11/20/09 13:38


Event Rain (mm): 3.50
Max Intensity (mm/hr): 9.00


Runoff Data
Start Date/Time: 11/20/09 11:49
Stop Date/Time: 11/20/09 14:16


Total Flow Volume (L): 24
Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.017
Notes: No aliquots collected_Insufficient level for sampler.    RO/Rain  <<1_RO diverted due to obstruction at roadway interface (joint between 


interstate and asphalt shoulder). RO/Rain <<1_RO infiltration suspected_(dirt shoulder). Highway runoff was observed entering the strip.
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Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2009/10-(11/20/09)


Catchment Area (ha): 0.051
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined 
Start Date/Time: 11/20/09 12:01


Stop Date/Time: 11/20/09 13:38


Event Rain (mm): 3.50


Max Intensity (mm/hr): 9.00


Runoff Data
Start Date/Time: 11/20/09 11:53


Stop Date/Time: 11/20/09 14:25


Total Flow Volume (L): 17


Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.010


Notes: No aliquots collected_Insufficient level for sampler.    RO/Rain  <<1_RO diverted due to obstruction at roadway interface (joint between 
interstate and asphalt shoulder). RO/Rain <<1_RO infiltration suspected_(dirt shoulder). Highway runoff was observed entering the strip.
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Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-364)
Event: 2009/10-(11/20/09)


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 11/20/09 12:01
Stop Date/Time: 11/20/09 13:38


Event Rain (mm): 3.50
Max Intensity (mm/hr): 9.00


Runoff Data
Start Date/Time: 11/20/09 12:05
Stop Date/Time: 11/20/09 14:41


Total Flow Volume (L): 55
Peak Flow (L/s): 0.02


Obs. Fraction Runoff/Rain Volume: 0.030
Notes: No aliquots collected_Insufficient level for sampler.    RO/Rain  <<1_RO diverted due to obstruction at roadway interface (joint between 


interstate and asphalt shoulder). RO/Rain <<1_RO infiltration suspected_(dirt shoulder). Highway runoff was observed entering the strip.
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Event Summary
Site: Sac ORVTS  (3-365)
Event: 2009/10-(11/20/09)


Catchment Area (ha): 0.053
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 11/20/09 12:01
Stop Date/Time: 11/20/09 13:38
Event Rain (mm): 3.50
Max Intensity (mm/hr): 9.00


Runoff Data
Start Date/Time: 11/20/09 11:52
Stop Date/Time: 11/20/09 15:06
Total Flow Volume (L): 5
Peak Flow (L/s): 0.00
Obs. Fraction Runoff/Rain Volume: 0.003


Notes No aliquots collected_Insufficient level for sampler.    RO/Rain  <<1_RO diverted due to obstruction at roadway interface (joint between interstate 
and asphalt shoulder). RO/Rain <<1_RO infiltration suspected_(dirt shoulder). Highway runoff was observed entering the strip.
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not Applicable 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


11/20/2009 3-213 As Diss 2.8   ug/L 0.5 


11/20/2009 3-213 As Total 5.9   ug/L 0.5 


11/20/2009 3-213 Cd Diss 0.2   ug/L 0.2 


11/20/2009 3-213 Cd Total 1.2   ug/L 0.2 


11/20/2009 3-213 Cr Diss 1.7   ug/L 1.0 


11/20/2009 3-213 Cr Total 24   ug/L 1.0 


11/20/2009 3-213 NH3-N Total 1.16   mg/L 0.10 


11/20/2009 3-213 Turbidity N/A 290   NTU 0.05 


11/20/2009 3-213 NO2-N N/A 0.31   mg/L 0.10 


11/20/2009 3-213 EC N/A 204   umhos/cm 1.0 


11/20/2009 3-213 Ortho-P Diss 0.61   mg/L 0.03 


11/20/2009 3-213 DOC N/A 10.1   mg/L 1.0 


11/20/2009 3-213 Hardness as CaCO3 Total 80   mg/L 2 


11/20/2009 3-213 NO3-N N/A 2.00   mg/L 0.10 


11/20/2009 3-213 pH N/A 6.9   pH Units 0.1 


11/20/2009 3-213 TSS N/A 238   mg/L 1 


11/20/2009 3-213 TDS N/A 114   mg/L 1 


11/20/2009 3-213 TKN Total 6.08   mg/L 0.10 


11/20/2009 3-213 TOC N/A 11.8   mg/L 1.0 


11/20/2009 3-213 P Total 1.22   mg/L 0.03 


11/20/2009 3-213 Cu Diss 23   ug/L 1.0 


11/20/2009 3-213 Cu Total 72   ug/L 1.0 


11/20/2009 3-213 Ni Diss 3.5   ug/L 1.0 


11/20/2009 3-213 Ni Total 24   ug/L 1.0 


11/20/2009 3-213 Pb Diss 0.3 J ug/L 1.0 


11/20/2009 3-213 Pb Total 15   ug/L 1.0 
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11/20/2009 3-213 Zn Diss 19   ug/L 5.0 


11/20/2009 3-213 Zn Total 310  ug/L 5.0 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 1.22 0.75 in./75% <24 hours Yes 7086 93 Yes 
Sample collected and analyzed 


for standard analytical list.   


3-362 Sac ORVTS  Rainfall 1.22 0.75 in./75% <24 hours Yes 478 0 Yes Sample container overflowed . 


3-363 Sac ORVTS  Rainfall 1.22 0.75 in./75% <24 hours Yes 27 100 Yes 
Sample collected and analyzed 


for standard analytical list.    


3-364 Sac ORVTS  Rainfall 1.22 0.75 in./75% <24 hours Yes 240 100 Yes 
Sample collected and analyzed 


for standard analytical list.    


3-365 Sac ORVTS  Rainfall 1.22 0.75 in./75% <24 hours Yes 292 100 Yes 
Sample collected and analyzed 


for standard analytical list.    
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Storm Description 
A Pacific storm generated rainfall over the Sacramento Valley beginning late morning on 12/12/09, and dissipated mid-morning on 12/13/09. The 
total event precipitation measured at the Sacramento Executive Airport rain gauge was 1.28 inches.  A total of 1.22 inches of precipitation was 
recorded by the rain gauge located at Station 3-365. 
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event. Pre-storm set-up was performed on 12/11/09 and all four test stations and the Edge of 
Pavement (EOP) station were setup up for this event. Due to light showers forecast to occur overnight on 12/11/09, sampler programs were 
delayed until 0600 on 12/12/09. This provided a period of no precipitation for approximately 7 hours prior to the 12/12/09 event.  Storm 
observations were performed midday on 12/12/09 and after storm inspections were performed in the morning on 12/13/09. 


Sampling Issues 
At the EOP station (3-213), the flow meter was measuring 0.045 lps of flow before and after the monitored event when no flow was occurring. The 
flow on the hydrograph was corrected by subtracting 0.045 lps from the flow values that were recorded during the event by the flow meter. The 
flow meter was recalibrated and it still continued to register flow during periods of no flow.  To rectify the situation, the flow meter was replaced 
on 12/18/09. 


Due to low flow volumes, a passive collection system is now in place at Test Stations 3-362, 3-363, 3-364, and 3-365. Flow that enters the collection 
system is sampled by the autosampler, but also collected in the passive sample container. If low flow volumes do not trigger sufficient aliquots 
from the autosampler, the passive samples are collected and processed. At Station 3-362, an insufficient number of aliquots were triggered by the 
autosampler and the passive sample container overflowed. Therefore no sample was collected at Station 3-362.  No channeling or flow diversions 
were observed.  Passive samples from Stations 3-363, 3-364, and 3-365 and a composite sample from Station 3-213 were shipped to an analytical 
laboratory for testing. 


During the event sheet flow was observed flowing from the roadway, into the test strips, towards the stormwater collection systems.  Low flow 
volumes indicate that minimal runoff is reaching the collection systems.  It is believed that infiltration and bypass are the main causes of low flow 
volumes.  Other causes of low flow volume may include absorption and evaporation. One possible bypass mechanism is the construction joint 
between the Portland cement concrete and the asphalt concrete pavement. Because the pavement is relatively flat, this interface may provide an 
avenue that directs runoff away from the collection system. 
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Laboratory Data Review  
Preliminary review of the analytical data from Station 3-213 (EOP indicates that constituent concentrations are consistent with the mean highway 
runoff concentrations presented in the Discharge Characterization Study Report (Caltrans 2003) (CTSW-RT-03-065.51.42). Comparison of results 
between Station 3-213 (EOP) and Test Stations 3-363, 3-364, and 3-365 indicate that nitrate, ammonia, and several total metals concentrations were 
lower at the test stations than EOP runoff.  Total dissolved solids (TDS), total and dissolved organic carbon (TOC & DOC), electric conductivity, 
hardness as CaCO3, total Kjeldahl nitrogen (TKN), dissolved ortho-phosphorus, and total phosphorus were higher at the test strips than EOP.  This 
is the first data comparison at these locations and increased concentrations could be caused by loose soil and nutrients from mulch materials 
present in the biostrips.  Some metals concentrations, including dissolved and total arsenic, dissolved nickel, and dissolved lead, were also higher at 
the test sites than EOP. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volumes seem lower than what is expected for precipitation amount. This may be in part to infiltration or bypassing of collection system. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
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Runoff volumes seem lower than what is expected for precipitation amount, however this is similar to other events at these locations. 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not Applicable 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Field logs have been reviewed for accuracy and completeness but are not included in this document as agreed upon with Caltrans personnel. 


Any questions or problems that arose during our review of this field data have been resolved.


 
It is still uncertain why low flow volumes are present at the collection systems. Options regarding sealing the construction joint between the 
Portland cement concrete and the asphalt concrete are not being considered based on a decision by Caltrans. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2009/10-12/12/09


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.7


Rain Data (user-defined event)
Start Date/Time: 12/12/09 10:24


Stop Date/Time: 12/13/09 08:19


Event Rain (mm): 31.05
Max Intensity (mm/hr): 24.36


Runoff Data
Start Date/Time: 12/12/09 13:16


Stop Date/Time: 12/13/09 09:11


Total Flow Volume (L): 478
Peak Flow (L/s): 0.55


Obs. Fraction Runoff/Rain Volume: 0.038
Notes: No aliquots collected_Insufficient level for sampler. Passive sample container overflowed. RO/Rain  <<1_RO diverted due to obstruction at 


roadway interface (joint between interstate and asphalt shoulder). RO/Rain <<1_RO infiltration suspected_.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2009/10-(12/12/09)


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 12/12/09 10:24


Stop Date/Time: 12/13/09 08:19


Event Rain (mm): 31.05
Max Intensity (mm/hr): 24.36


Runoff Data
Start Date/Time: 12/12/09 11:35


Stop Date/Time: 12/13/09 05:59


Total Flow Volume (L): 27
Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.002


Notes: No aliquots collected_Insufficient level for sampler.  Passive sample collected. RO/Rain  <<1_RO diverted due to obstruction at roadway 
interface (joint between interstate and asphalt shoulder). RO/Rain <<1_RO infiltration suspected.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-365)
Event: 2009/10-12/12/09


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 12/12/09 10:24


Stop Date/Time: 12/13/09 08:19


Event Rain (mm): 31.05
Max Intensity (mm/hr): 24.36


Runoff Data
Start Date/Time: 12/12/09 13:15


Stop Date/Time: 12/13/09 08:40


Total Flow Volume (L): 292
Peak Flow (L/s): 0.32


Obs. Fraction Runoff/Rain Volume: 0.018
Notes: No aliquots collected_Insufficient level for sampler.  Passive sample collected. RO/Rain  <<1_RO diverted due to obstruction at roadway 


interface (joint between interstate and asphalt shoulder). RO/Rain <<1_RO infiltration suspected.
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


We recommend that Caltrans accept/ this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not Applicable 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 
12/12/2009 3-213 As Diss 1.0   ug/L 0.5 
12/12/2009 3-213 As Total 2.9   ug/L 0.5 
12/12/2009 3-213 Cd Diss 0.1 U ug/L 0.2 
12/12/2009 3-213 Cd Total 0.8   ug/L 0.2 
12/12/2009 3-213 Cr Diss 0.9 J ug/L 1.0 
12/12/2009 3-213 Cr Total 14   ug/L 1.0 
12/12/2009 3-213 NH3-N Total 0.74   mg/L 0.10 
12/12/2009 3-213 Turbidity N/A 61.3   NTU 0.05 
12/12/2009 3-213 NO2-N N/A 0.04 J mg/L 0.10 
12/12/2009 3-213 EC N/A 65.8   umhos/cm 1.0 
12/12/2009 3-213 Ortho-P Diss 0.08   mg/L 0.03 
12/12/2009 3-213 DOC N/A 3.1   mg/L 1.0 
12/12/2009 3-213 Hardness as CaCO3 Total 26   mg/L 2 
12/12/2009 3-213 NO3-N N/A 0.22   mg/L 0.10 
12/12/2009 3-213 pH N/A 6.7   pH Units 0.1 
12/12/2009 3-213 TSS N/A 126   mg/L 1 
12/12/2009 3-213 TDS N/A 60   mg/L 1 
12/12/2009 3-213 TKN Total 1.06   mg/L 0.10 
12/12/2009 3-213 TOC N/A 3.7   mg/L 1.0 
12/12/2009 3-213 P Total 0.22   mg/L 0.03 
12/12/2009 3-213 Cu Diss 5.6   ug/L 1.0 
12/12/2009 3-213 Cu Total 60   ug/L 1.0 
12/12/2009 3-213 Ni Diss 0.6 J ug/L 1.0 
12/12/2009 3-213 Ni Total 14   ug/L 1.0 
12/12/2009 3-213 Pb Diss 0.08 U ug/L 1.0 
12/12/2009 3-213 Pb Total 12   ug/L 1.0 
12/12/2009 3-213 Zn Diss 5.5   ug/L 5.0 
12/12/2009 3-213 Zn Total 220   ug/L 5.0 
12/12/2009 3-363 As Diss 6.6   ug/L 0.5 
12/12/2009 3-363 As Total 9.3   ug/L 0.5 
12/12/2009 3-363 Cd Diss 0.1 U ug/L 0.2 
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12/12/2009 3-363 Cd Total 0.1 U ug/L 0.2 
12/12/2009 3-363 Cr Diss 0.8 J ug/L 1.0 
12/12/2009 3-363 Cr Total 17   ug/L 1.0 
12/12/2009 3-363 NH3-N Total 0.29   mg/L 0.10 
12/12/2009 3-363 Turbidity N/A 144   NTU 0.05 
12/12/2009 3-363 NO2-N N/A 0.03 J mg/L 0.10 
12/12/2009 3-363 EC N/A 271   umhos/cm 1.0 
12/12/2009 3-363 Ortho-P Diss 0.66   mg/L 0.03 
12/12/2009 3-363 DOC N/A 13.0   mg/L 1.0 
12/12/2009 3-363 Hardness as CaCO3 Total 104   mg/L 2 
12/12/2009 3-363 NO3-N N/A 0.44   mg/L 0.10 
12/12/2009 3-363 pH N/A 6.4   pH Units 0.1 
12/12/2009 3-363 TSS N/A 174   mg/L 1 
12/12/2009 3-363 TDS N/A 238   mg/L 1 
12/12/2009 3-363 TKN Total 3.09   mg/L 0.10 
12/12/2009 3-363 TOC N/A 26.2   mg/L 1.0 
12/12/2009 3-363 P Total 1.08   mg/L 0.03 
12/12/2009 3-363 Cu Diss 5.2   ug/L 1.0 
12/12/2009 3-363 Cu Total 19   ug/L 1.0 
12/12/2009 3-363 Ni Diss 1.2   ug/L 1.0 
12/12/2009 3-363 Ni Total 19   ug/L 1.0 
12/12/2009 3-363 Pb Diss 0.2 J ug/L 1.0 
12/12/2009 3-363 Pb Total 4.3   ug/L 1.0 
12/12/2009 3-363 Zn Diss 4.6 J ug/L 5.0 
12/12/2009 3-363 Zn Total 40   ug/L 5.0 
12/12/2009 3-364 As Diss 10   ug/L 0.5 
12/12/2009 3-364 As Total 12   ug/L 0.5 
12/12/2009 3-364 Cd Diss 0.1 U ug/L 0.2 
12/12/2009 3-364 Cd Total 0.1 U ug/L 0.2 
12/12/2009 3-364 Cr Diss 1.2   ug/L 1.0 
12/12/2009 3-364 Cr Total 3.5   ug/L 1.0 
12/12/2009 3-364 NH3-N Total 0.19   mg/L 0.10 
12/12/2009 3-364 Turbidity N/A 23.3   NTU 0.05 
12/12/2009 3-364 NO2-N N/A 0.01 U mg/L 0.10 
12/12/2009 3-364 EC N/A 434   umhos/cm 1.0 
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12/12/2009 3-364 Ortho-P Diss 0.32   mg/L 0.03 
12/12/2009 3-364 DOC N/A 20.3   mg/L 1.0 
12/12/2009 3-364 Hardness as CaCO3 Total 180   mg/L 2 
12/12/2009 3-364 NO3-N N/A 0.12   mg/L 0.10 
12/12/2009 3-364 pH N/A 6.4   pH Units 0.1 
12/12/2009 3-364 TSS N/A 19   mg/L 1 
12/12/2009 3-364 TDS N/A 312   mg/L 1 
12/12/2009 3-364 TKN Total 1.90   mg/L 0.10 
12/12/2009 3-364 TOC N/A 28.2   mg/L 1.0 
12/12/2009 3-364 P Total 0.42   mg/L 0.03 
12/12/2009 3-364 Cu Diss 9.0   ug/L 1.0 
12/12/2009 3-364 Cu Total 15   ug/L 1.0 
12/12/2009 3-364 Ni Diss 1.7   ug/L 1.0 
12/12/2009 3-364 Ni Total 4.1   ug/L 1.0 
12/12/2009 3-364 Pb Diss 0.1 J ug/L 1.0 
12/12/2009 3-364 Pb Total 0.9 J ug/L 1.0 
12/12/2009 3-364 Zn Diss 6.6   ug/L 5.0 
12/12/2009 3-364 Zn Total 15   ug/L 5.0 
12/12/2009 3-365 As Diss 2.4   ug/L 0.5 
12/12/2009 3-365 As Total 3.2   ug/L 0.5 
12/12/2009 3-365 Cd Diss 0.1 U ug/L 0.2 
12/12/2009 3-365 Cd Total 0.2   ug/L 0.2 
12/12/2009 3-365 Cr Diss 0.5 J ug/L 1.0 
12/12/2009 3-365 Cr Total 2.6   ug/L 1.0 
12/12/2009 3-365 NH3-N Total 0.12   mg/L 0.10 
12/12/2009 3-365 Turbidity N/A 23.1   NTU 0.05 
12/12/2009 3-365 NO2-N N/A 0.02 J mg/L 0.10 
12/12/2009 3-365 EC N/A 158   umhos/cm 1.0 
12/12/2009 3-365 Ortho-P Diss 0.51   mg/L 0.03 
12/12/2009 3-365 DOC N/A 13.3   mg/L 1.0 
12/12/2009 3-365 Hardness as CaCO3 Total 44   mg/L 2 
12/12/2009 3-365 NO3-N N/A 0.07 J mg/L 0.10 
12/12/2009 3-365 pH N/A 6.9   pH Units 0.1 
12/12/2009 3-365 TSS N/A 36   mg/L 1 
12/12/2009 3-365 TDS N/A 140   mg/L 1 
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12/12/2009 3-365 TKN Total 2.85   mg/L 0.10 
12/12/2009 3-365 TOC N/A 20.7   mg/L 1.0 
12/12/2009 3-365 P Total 0.74   mg/L 0.03 
12/12/2009 3-365 Cu Diss 6.4   ug/L 1.0 
12/12/2009 3-365 Cu Total 12   ug/L 1.0 
12/12/2009 3-365 Ni Diss 0.9 J ug/L 1.0 
12/12/2009 3-365 Ni Total 3.4   ug/L 1.0 
12/12/2009 3-365 Pb Diss 0.1 J ug/L 1.0 
12/12/2009 3-365 Pb Total 1.0   ug/L 1.0 
12/12/2009 3-365 Zn Diss 12   ug/L 5.0 
12/12/2009 3-365 Zn Total 25   ug/L 5.0 


U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not 
detected above the method detection limit.   
J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.18 0.75 in./90% 84 Yes 999 80 Yes 


Flow meter 
malfunction. Composite sample 


collected 


3-362 Sac ORVTS  Rainfall 0.18 0.75 in./90% 84 Yes 11 100 Yes 
Flow meter malfunction.      
Passive sample collected 


3-363 Sac ORVTS  Rainfall 0.18 0.75 in./90% 84 Yes 82 100 Yes Passive sample collected


3-364 Sac ORVTS  Rainfall 0.18 0.75 in./90% 84 Yes 145 100 Yes Passive sample collected


3-365 Sac ORVTS  Rainfall 0.18 0.75 in./90% 84 Yes 33 100 Yes Passive sample collected
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Storm Description 
A Pacific storm generated light rainfall over the Sacramento Valley beginning early morning on 1/12/10, and ending mid-morning on 1/12/10.  
The total event precipitation measured at the Sacramento Executive Airport rain gauge was 0.24 inches.  A total of 0.18 inches of precipitation was 
recorded by the rain gauge located at Station 3-365. 
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  Pre-storm set-up was performed on 1/11/10 when all four test stations and the Edge 
of Pavement (EOP) station were setup for this event.  Storm observations were performed early morning on 1/12/10 and after storm inspections 
were performed in the late morning on 1/12/10. 


Sampling Issues 
At the EOP station (3-213), event flow and aliquot collection times were reviewed manually on the flow meter to determine if the composite sample 
was successful.  Upon return to the office to process the event data, the file was corrupt and the software was unable to process the raw data.  An 
additional attempt was made to download the data in the field but the flow meter memory had been overwritten and the data was no longer 
available. Therefore a rudimentary hydrograph was created based on approximate flow start and stop times from the adjacent stations, recorded 
sample aliquot times and the 200 liter sampler pacing interval programmed for this event.  The sampler pacing interval was determined by the 
predicted rainfall amount, the weighted runoff coefficient for each site and the size of the drainage areas.  Total event flow was approximated based 
on the sampler pacing interval and total amount of samples collected. 


The flow meter at station 3-362 read low bubbler pressure upon arrival at the site to collect the sample.  Although the flow meter appeared to be 
functional during event setup, measured flow began to read at a steady flow at 1:08 A.M. on 1/11/10.  Therefore the flow data depicted in the 
hydrograph for this station was inaccurate.  This flow meter was replaced with a functional meter on 1/15/10.   


Passive samples were successfully collected at test stations 3-362, 3-363, 3-364, and 3-365 for this event.  Due to the relatively low volume and depth 
of flow measured, flow-weighted composite samples were not successfully collected at the test stations.  Flow that exited the collection system 
flumes was collected in the passive sample containers.  A flow-weighted composite sample was collected at station 3-312.  No channeling or flow 
diversions were observed.   Samples from stations 3-213, 3-362, 3-363, 3-364, and 3-365 were shipped on 1/12/10 to an analytical laboratory for 
testing.    


Flow was not observed during this event; therefore no runoff temperature data was collected. 
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Laboratory Data Review  
Preliminary review of the analytical data from Station 3-213 (EOP) indicates that constituent concentrations are consistent with the mean highway 
runoff concentrations presented in the Discharge Characterization Study Report (Caltrans 2003) (CTSW-RT-03-065.51.42). Comparison of results 
between Station 3-213 (EOP) and Test Stations 3-363, 3-364, and 3-365 indicate that nitrate, hardness as CaCO3, TSS, and most total metals 
concentrations were lower at the test stations than EOP runoff.  Ammonia, total and dissolved organic carbon (TOC & DOC), total Kjeldahl nitrogen 
(TKN) and dissolved ortho-phosphorus were higher at the test strips than EOP.  Increased concentrations could be caused by loose soil and 
nutrients from mulch materials present in the biostrips.  Some metals concentrations, including dissolved zinc and dissolved lead, were also higher 
at the test sites than EOP. 
 
   
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Poor  Flow meter issues at two of the stations.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volumes seem lower than what is expected for precipitation amount. Infiltration or bypassing of the collection systems could contribute to 
lower than expected runoff volumes. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
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The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Runoff volumes seem lower than what is expected for precipitation amount, however observed volumes are similar to other events at these locations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not Applicable 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Field logs have been reviewed for accuracy and completeness but are not included in this document as agreed upon with Caltrans personnel. 


Any questions or problems that arose during our review of this field data have been resolved.


 
It is still uncertain why low flow volumes are present at the collection systems. 
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Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2009/10-1/12/10


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 01/12/10 02:47
Stop Date/Time: 01/12/10 08:06


Event Rain (mm): 4.50
Max Intensity (mm/hr): 6.00


Runoff Data
Start Date/Time: 01/12/10 02:58
Stop Date/Time: 01/12/10 08:19


Total Flow Volume (L): 999
Peak Flow (L/s): 0.33


Obs. Fraction Runoff/Rain Volume: 0.673


Sample Data
Start Date/Time: 01/12/10 04:27
Stop Date/Time: 01/12/10 08:18


Estimated Percent Capture: 80%
Successful Aliquots: 5


Notes: Light rain event. Flow meter malfunction (no flow data). Hydrograph created with approximate start and end times based on adjacent stations 
in the area.  Sampler pacing interval of 200 liters was used to obtain the average flow rate between aliquots. 
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Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2009/10-1/12/10


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.7


Rain Data (user-defined 
Start Date/Time: 01/12/10 02:47


Stop Date/Time: 01/12/10 08:06


Event Rain (mm): 4.50
Max Intensity (mm/hr): 6.00


Runoff Data
Start Date/Time: 01/12/10 02:40


Stop Date/Time: 01/12/10 09:58


Total Flow Volume (L): 11
Peak Flow (L/s): 0.00


Obs. Fraction Runoff/Rain Volume: 0.006


Notes: Flow>0 prior to rain_Flow meter error_Low bubbler pressure_Inaccurate data recorded. Flow>0 after rain__Flow meter error_Low bubbler 
pressure_Inaccurate data recorded.
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Event Summary
Site: Sac ORVTS  (3-363)
Event: 2009/10-1/12/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 01/12/10 02:47


Stop Date/Time: 01/12/10 08:06


Event Rain (mm): 4.50
Max Intensity (mm/hr): 6.00


Runoff Data
Start Date/Time: 01/12/10 02:48


Stop Date/Time: 01/12/10 10:05


Total Flow Volume (L): 82
Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.035


Notes: No aliquots collected_Insufficient level for sampler.  Passive sample collected. RO/Rain  <<1_RO diverted due to obstruction at roadway 
interface (joint between interstate and asphalt shoulder). RO/Rain <<1_RO infiltration suspected.
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Event Summary
Site: Sac ORVTS  (3-364)
Event: 2009/10-1/12/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 01/12/10 02:47
Stop Date/Time: 01/12/10 08:06


Event Rain (mm): 4.50
Max Intensity (mm/hr): 6.00


Runoff Data
Start Date/Time: 01/12/10 02:50
Stop Date/Time: 01/12/10 10:14


Total Flow Volume (L): 141
Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.060


Notes: No aliquots collected_Insufficient level for sampler.  Passive sample collected. RO/Rain  <<1_RO diverted due to obstruction at roadway 
interface (joint between interstate and asphalt shoulder). RO/Rain <<1_RO infiltration suspected.
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Event Summary
Site: Sac ORVTS  (3-365)
Event: 2009/10-1/12/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 01/12/10 02:47
Stop Date/Time: 01/12/10 08:06


Event Rain (mm): 4.50
Max Intensity (mm/hr): 6.00


Runoff Data
Start Date/Time: 01/12/10 03:24
Stop Date/Time: 01/12/10 10:15


Total Flow Volume (L): 33
Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.014


Notes:  No aliquots collected_Insufficient level for sampler.  Passive sample collected. RO/Rain  <<1_RO diverted due to obstruction at roadway 
interface (joint between interstate and asphalt shoulder). RO/Rain <<1_RO infiltration suspected.
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept/ this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not Applicable 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 
01/12/2010 3-213 As Diss 2.6   ug/L 0.5 
01/12/2010 3-213 As Total 6.9   ug/L 0.5 
01/12/2010 3-213 Cd Diss 0.1 U ug/L 0.2 
01/12/2010 3-213 Cd Total 1.8   ug/L 0.2 
01/12/2010 3-213 Cr Diss 1.3   ug/L 1.0 
01/12/2010 3-213 Cr Total 34   ug/L 1.0 
01/12/2010 3-213 NH3-N Total 0.93   mg/L 0.10 
01/12/2010 3-213 Turbidity N/A 246   NTU 0.05 
01/12/2010 3-213 NO2-N N/A 0.21   mg/L 0.10 
01/12/2010 3-213 EC N/A 233   umhos/cm 1.0 
01/12/2010 3-213 Ortho-P Diss 0.24   mg/L 0.03 
01/12/2010 3-213 DOC N/A 7.0   mg/L 1.0 
01/12/2010 3-213 Hardness as CaCO3 Total 74   mg/L 2 
01/12/2010 3-213 NO3-N N/A 1.66   mg/L 0.10 
01/12/2010 3-213 pH N/A 6.7   pH Units 0.1 
01/12/2010 3-213 TSS N/A 238   mg/L 1 
01/12/2010 3-213 TDS N/A 76   mg/L 1 
01/12/2010 3-213 TKN Total 4.54   mg/L 0.10 
01/12/2010 3-213 TOC N/A 8.6   mg/L 1.0 
01/12/2010 3-213 P Total 0.72   mg/L 0.03 
01/12/2010 3-213 Cu Diss 16   ug/L 1.0 
01/12/2010 3-213 Cu Total 77   ug/L 1.0 
01/12/2010 3-213 Ni Diss 2.1   ug/L 1.0 
01/12/2010 3-213 Ni Total 33   ug/L 1.0 
01/12/2010 3-213 Pb Diss 0.08 U ug/L 1.0 
01/12/2010 3-213 Pb Total 17   ug/L 1.0 
01/12/2010 3-213 Zn Diss 11   ug/L 5.0 
01/12/2010 3-213 Zn Total 380   ug/L 5.0 
01/12/2010 3-362 As Diss 1.7   ug/L 0.5 
01/12/2010 3-362 As Total 2.2   ug/L 0.5 
01/12/2010 3-362 Cd Diss 0.1 U ug/L 0.2 
01/12/2010 3-362 Cd Total 0.4   ug/L 0.2 
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01/12/2010 3-362 Cr Diss 0.8 J ug/L 1.0 
01/12/2010 3-362 Cr Total 3.1   ug/L 1.0 
01/12/2010 3-362 NH3-N Total 1.20   mg/L 0.10 
01/12/2010 3-362 Turbidity N/A 532   NTU 0.05 
01/12/2010 3-362 NO2-N N/A 0.91   mg/L 0.10 
01/12/2010 3-362 EC N/A 342   umhos/cm 1.0 
01/12/2010 3-362 Ortho-P Diss 0.49   mg/L 0.03 
01/12/2010 3-362 DOC N/A 49.7   mg/L 1.0 
01/12/2010 3-362 Hardness as CaCO3 Total 54   mg/L 2 
01/12/2010 3-362 NO3-N N/A 0.005 U mg/L 0.10 
01/12/2010 3-362 pH N/A 7.1   pH Units 0.1 
01/12/2010 3-362 TSS N/A 132   mg/L 1 
01/12/2010 3-362 TDS N/A 120   mg/L 1 
01/12/2010 3-362 TKN Total 10.6   mg/L 1.00 
01/12/2010 3-362 TOC N/A 370   mg/L 1.0 
01/12/2010 3-362 P Total 1.73   mg/L 0.03 
01/12/2010 3-362 Cu Diss 22   ug/L 1.0 
01/12/2010 3-362 Cu Total 41   ug/L 1.0 
01/12/2010 3-362 Ni Diss 2.6   ug/L 1.0 
01/12/2010 3-362 Ni Total 4.6   ug/L 1.0 
01/12/2010 3-362 Pb Diss 0.4 J ug/L 1.0 
01/12/2010 3-362 Pb Total 1.6   ug/L 1.0 
01/12/2010 3-362 Zn Diss 54   ug/L 5.0 
01/12/2010 3-362 Zn Total 470   ug/L 5.0 
01/12/2010 3-363 As Diss 2.5   ug/L 0.5 
01/12/2010 3-363 As Total 3.1   ug/L 0.5 
01/12/2010 3-363 Cd Diss 0.1 U ug/L 0.2 
01/12/2010 3-363 Cd Total 0.1 U ug/L 0.2 
01/12/2010 3-363 Cr Diss 0.6 J ug/L 1.0 
01/12/2010 3-363 Cr Total 1.3   ug/L 1.0 
01/12/2010 3-363 NH3-N Total 2.07   mg/L 0.10 
01/12/2010 3-363 Turbidity N/A 8.8   NTU 0.05 
01/12/2010 3-363 NO2-N N/A 0.10   mg/L 0.10 
01/12/2010 3-363 EC N/A 190   umhos/cm 1.0 
01/12/2010 3-363 Ortho-P Diss 0.27   mg/L 0.03 
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01/12/2010 3-363 DOC N/A 28.2   mg/L 1.0 
01/12/2010 3-363 Hardness as CaCO3 Total 50   mg/L 2 
01/12/2010 3-363 NO3-N N/A 1.22   mg/L 0.10 
01/12/2010 3-363 pH N/A 6.6   pH Units 0.1 
01/12/2010 3-363 TSS N/A 21   mg/L 1 
01/12/2010 3-363 TDS N/A 64   mg/L 1 
01/12/2010 3-363 TKN Total 5.71   mg/L 0.10 
01/12/2010 3-363 TOC N/A 35.5   mg/L 1.0 
01/12/2010 3-363 P Total 0.38   mg/L 0.03 
01/12/2010 3-363 Cu Diss 12   ug/L 1.0 
01/12/2010 3-363 Cu Total 15   ug/L 1.0 
01/12/2010 3-363 Ni Diss 1.4   ug/L 1.0 
01/12/2010 3-363 Ni Total 2.1   ug/L 1.0 
01/12/2010 3-363 Pb Diss 0.1 J ug/L 1.0 
01/12/2010 3-363 Pb Total 0.4 J ug/L 1.0 
01/12/2010 3-363 Zn Diss 29   ug/L 5.0 
01/12/2010 3-363 Zn Total 44   ug/L 5.0 
01/12/2010 3-364 As Diss 1.7   ug/L 0.5 
01/12/2010 3-364 As Total 2.0   ug/L 0.5 
01/12/2010 3-364 Cd Diss 0.1 U ug/L 0.2 
01/12/2010 3-364 Cd Total 0.1 U ug/L 0.2 
01/12/2010 3-364 Cr Diss 0.5 J ug/L 1.0 
01/12/2010 3-364 Cr Total 0.8 J ug/L 1.0 
01/12/2010 3-364 NH3-N Total 1.63   mg/L 0.10 
01/12/2010 3-364 Turbidity N/A 5.2   NTU 0.05 
01/12/2010 3-364 NO2-N N/A 0.09 J mg/L 0.10 
01/12/2010 3-364 EC N/A 244   umhos/cm 1.0 
01/12/2010 3-364 Ortho-P Diss 0.61   mg/L 0.03 
01/12/2010 3-364 DOC N/A 20.3   mg/L 1.0 
01/12/2010 3-364 Hardness as CaCO3 Total 50   mg/L 2 
01/12/2010 3-364 NO3-N N/A 0.54   mg/L 0.10 
01/12/2010 3-364 pH N/A 6.6   pH Units 0.1 
01/12/2010 3-364 TSS N/A 8   mg/L 1 
01/12/2010 3-364 TDS N/A 88   mg/L 1 
01/12/2010 3-364 TKN Total 6.95   mg/L 0.10 
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01/12/2010 3-364 TOC N/A 30.5   mg/L 1.0 
01/12/2010 3-364 P Total 0.88   mg/L 0.03 
01/12/2010 3-364 Cu Diss 12   ug/L 1.0 
01/12/2010 3-364 Cu Total 15   ug/L 1.0 
01/12/2010 3-364 Ni Diss 1.2   ug/L 1.0 
01/12/2010 3-364 Ni Total 1.5   ug/L 1.0 
01/12/2010 3-364 Pb Diss 0.1 J ug/L 1.0 
01/12/2010 3-364 Pb Total 0.2 J ug/L 1.0 
01/12/2010 3-364 Zn Diss 31   ug/L 5.0 
01/12/2010 3-364 Zn Total 40   ug/L 5.0 
01/12/2010 3-365 As Diss 1.9   ug/L 0.5 
01/12/2010 3-365 As Total 2.4   ug/L 0.5 
01/12/2010 3-365 Cd Diss 0.1 U ug/L 0.2 
01/12/2010 3-365 Cd Total 0.1 U ug/L 0.2 
01/12/2010 3-365 Cr Diss 0.3 J ug/L 1.0 
01/12/2010 3-365 Cr Total 1.1   ug/L 1.0 
01/12/2010 3-365 NH3-N Total 1.32   mg/L 0.10 
01/12/2010 3-365 Turbidity N/A 11.0   NTU 0.05 
01/12/2010 3-365 NO2-N N/A 0.08 J mg/L 0.10 
01/12/2010 3-365 EC N/A 171   umhos/cm 1.0 
01/12/2010 3-365 Ortho-P Diss 0.45   mg/L 0.03 
01/12/2010 3-365 DOC N/A 15.1   mg/L 1.0 
01/12/2010 3-365 Hardness as CaCO3 Total 50   mg/L 2 
01/12/2010 3-365 NO3-N N/A 1.17   mg/L 0.10 
01/12/2010 3-365 pH N/A 6.5   pH Units 0.1 
01/12/2010 3-365 TSS N/A 12   mg/L 1 
01/12/2010 3-365 TDS N/A 62   mg/L 1 
01/12/2010 3-365 TKN Total 8.79   mg/L 0.10 
01/12/2010 3-365 TOC N/A 26.2   mg/L 1.0 
01/12/2010 3-365 P Total 0.69   mg/L 0.03 
01/12/2010 3-365 Cu Diss 8.9   ug/L 1.0 
01/12/2010 3-365 Cu Total 12   ug/L 1.0 
01/12/2010 3-365 Ni Diss 1.1   ug/L 1.0 
01/12/2010 3-365 Ni Total 1.9   ug/L 1.0 
01/12/2010 3-365 Pb Diss 0.1 J ug/L 1.0 
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01/12/2010 3-365 Pb Total 0.5 J ug/L 1.0 
01/12/2010 3-365 Zn Diss 23   ug/L 5.0 
01/12/2010 3-365 Zn Total 40   ug/L 5.0 
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID 


Station Name / 
Location Type 


Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry Hours


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


3-213 Sac ORVTS EOP Rainfall 1.02 0.5 in./75% 6 Yes 14902 94 Yes 
Sample collected and analyzed 


for standard analytical list.   


3-362 Sac ORVTS  Rainfall 0.86 0.5 in./75% 6 Yes 646 86 Yes 
Sample collected and analyzed 


for standard analytical list.   


3-363 Sac ORVTS  Rainfall 0.86 0.5 in./75% 6 Yes 145 100 Yes 


Passive sample collected and 
analyzed for standard analytical 


list.    


3-364 Sac ORVTS  Rainfall 0.86 0.5 in./75% 6 Yes 319 100 Yes 


Passive sample collected and 
analyzed for standard analytical 


list.    


3-365 Sac ORVTS  Rainfall 0.86 0.5 in./75% 6 Yes 419 96 Yes 
Sample collected and analyzed 


for standard analytical list.    
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Storm Description 
A Pacific storm generated rainfall over the Sacramento Valley beginning early morning on 1/18/10, and ending mid-afternoon on 1/18/10.  A total 
of 1.02 inches of precipitation was recorded by the rain gauge located at Station 3-365. In comparison, the event precipitation measured at the 
Sacramento County Beach Lake rain gauge was 0.79 inches.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  All four test stations and the Edge of Pavement (EOP) station were setup for this 
event.  Pre-storm set-up was performed on 1/15/10 when all four test stations and the Edge of Pavement (EOP) station were setup for this event.  
Post storm activities were completed in the early evening on 1/18/10. 


Sampling Issues 
At the EOP station (3-213), the flow meter measured 0.093 lps of flow before and after the monitored event when there was no flow. Therefore the 
data was corrected by subtracting 0.093 lps from the values that were recorded during the event. The flow meter was recalibrated and it still 
continues to record flow during periods of no flow.  The situation is being assessed and a solution will be forthcoming. 


Due to low flow rates, composite samples were not successfully collected at test stations 3-363 and 3-364.  Therefore passive samples were 
processed.  Flow that entered the collection systems was collected in the passive sample container after flowing through the flumes.  Composite 
samples were collected at stations 3-312, 3-362 and 3-365.  Samples from stations 3-213, 3-362, 3-363, 3-364, and 3-365 were shipped to an analytical 
laboratory for testing. Pre and post event flow readings at the test stations may be due to the manufacturer installed bubbler location, which sits 
flush on the bottom of the flumes.  Debris and a very small amount of standing water can block the bubbler, causing flow to be measured during 
periods of no flow. 


Low runoff volumes indicate that minimal runoff is reaching the collection systems.  Infiltration and bypass are assumed to be the main causes of 
low runoff volumes.  Other causes of low runoff volumes may include absorption and evaporation. Another possible bypass mechanism is the 
construction joint between the Portland cement concrete and the asphalt concrete pavements. Since the pavement near the stations is relatively flat, 
this interface may provide a flow path which diverts pavement runoff away from the collection system. 


Flow was not observed during this event; therefore no runoff temperature data was collected. 


Laboratory Data Review  
Preliminary review of the analytical data from Station 3-213 (EOP indicates that constituent concentrations are consistent with the mean highway 
runoff concentrations presented in the Discharge Characterization Study Report (Caltrans 2003) (CTSW-RT-03-065.51.42). Comparison of results 
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between Station 3-213 (EOP) and Test Stations 3-363, 3-364, and 3-365 indicate that nitrite and several total metals concentrations were lower at the 
test stations than EOP runoff.  Total and dissolved organic carbon (TOC & DOC), electric conductivity, hardness as CaCO3, total Kjeldahl nitrogen 
(TKN) dissolved ortho-phosphorus, and total phosphorus were higher at the test strips than EOP.  Increased concentrations could be caused by 
loose soil and nutrients from mulch materials present in the biostrips.  Some metals concentrations, including dissolved and total arsenic, dissolved 
nickel, and dissolved lead, were also higher at the test sites than EOP. 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volumes seem lower than what is expected for precipitation amount. This may be in part to infiltration or bypassing of collection system. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
Rainfall totals from station 3-365 rain gage was approximately 25 percent more than gages in the vicinity. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Runoff volumes seem lower than what is expected for precipitation amount, however this is similar to other events at these locations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable 







Post Storm Technical Memorandum   
 Contract No: 43A0209 
 Task Order: 30 
 Project: ORVTS Event Start Date: 1/17/10 
 
 


PSTM 5 Page 4 of 15 
 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Field logs have been reviewed for accuracy and completeness but are not included in this document as agreed upon with Caltrans personnel. 


Any questions or problems that arose during our review of this field data have been resolved.


 
It is still uncertain why low flow volumes are present at the collection systems. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2009/10-1/18/10


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 01/17/10 11:35
Stop Date/Time: 01/18/10 14:13


Event Rain (mm): 25.80


Max Intensity (mm/hr): 18.00


Runoff Data
Start Date/Time: 01/17/10 12:24
Stop Date/Time: 01/18/10 15:16


Total Flow Volume (L): 14902


Peak Flow (L/s): 2.44


Obs. Fraction Runoff/Rain Volume: 1.750


Sample Data
Start Date/Time: 01/17/10 13:04
Stop Date/Time: 01/18/10 13:34


Estimated Percent Capture: 94%


Successful Aliquots: 36


Notes: Flow>0 prior to rain_Bubbler clog_HG level adjusted.  Flow>0 after rain_Bubbler clog_HG level adjusted. Flow meter continues to read flow 
during periods of no flow, despite calibration efforts. Causes are being investigated for the Runoff/Rainfall ratio being high for this event.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2009/10-(1/18/10)


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.7


Rain Data (user-defined event)
Start Date/Time: 01/18/10 07:36
Stop Date/Time: 01/18/10 14:13


Event Rain (mm): 21.90


Max Intensity (mm/hr): 18.00


Runoff Data
Start Date/Time: 01/18/10 07:32
Stop Date/Time: 01/18/10 15:16


Total Flow Volume (L): 646


Peak Flow (L/s): 0.29


Obs. Fraction Runoff/Rain Volume: 0.072


Sample Data
Start Date/Time: 01/18/10 08:01
Stop Date/Time: 01/18/10 13:04


Estimated Percent Capture: 86%


Successful Aliquots: 24


Notes: Flow>0 prior to rain_Obstruction at bubbler or downstream caused ponding_Flow minor HG not adjusted_Flow start estimated based on rain gage 
measurements.  RO/Rain  <<1_RO diverted, obstruction at roadway interface (joint at interstate and asphalt shoulder). RO/Rain <<1_RO infiltration 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2009/10-1/18/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 01/18/10 07:36
Stop Date/Time: 01/18/10 14:13


Event Rain (mm): 21.90


Max Intensity (mm/hr): 18.00


Runoff Data
Start Date/Time: 01/18/10 07:30
Stop Date/Time: 01/18/10 15:00


Total Flow Volume (L): 145


Peak Flow (L/s): 0.02


Obs. Fraction Runoff/Rain Volume: 0.013


Notes:  Flow>0 prior to rain_Obstruction caused ponding_Flow minor HG not adjusted_Flow start time estimated.  Aliquot gap_Insufficient level for sampler. 
RO/Rain  <<1_RO diverted due to obstruction at roadway interface (joint at interstate and asphalt shoulder). RO/Rain <<1_RO infiltration suspected


C


 







Post Storm Technical Memorandum   
 Contract No: 43A0209 
 Task Order: 30 
 Project: ORVTS Event Start Date: 1/17/10 
 
 


PSTM 5 Page 8 of 15 
 


0


2


4


6


8


10


12


14


16


18


20


1/
18


/1
0 


6:
00


1/
18


/1
0 


6:
30


1/
18


/1
0 


7:
00


1/
18


/1
0 


7:
30


1/
18


/1
0 


8:
00


1/
18


/1
0 


8:
30


1/
18


/1
0 


9:
00


1/
18


/1
0 


9:
30


1/
18


/1
0 


10
:0


0


1/
18


/1
0 


10
:3


0


1/
18


/1
0 


11
:0


0


1/
18


/1
0 


11
:3


0


1/
18


/1
0 


12
:0


0


1/
18


/1
0 


12
:3


0


1/
18


/1
0 


13
:0


0


1/
18


/1
0 


13
:3


0


1/
18


/1
0 


14
:0


0


1/
18


/1
0 


14
:3


0


1/
18


/1
0 


15
:0


0


1/
18


/1
0 


15
:3


0


Date/Time


R
ai


nf
al


l I
nt


en
si


ty
 (m


m
/h


r)


0


0.01


0.02


0.03


0.04


0.05


0.06


0.07


0.08


0.09


0.1


Fl
ow


 R
at


e 
(L


/s
)


Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-364)
Event: 2009/10-1/18/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 01/18/10 07:36
Stop Date/Time: 01/18/10 14:13


Event Rain (mm): 21.90


Max Intensity (mm/hr): 18.00


Runoff Data
Start Date/Time: 01/18/10 07:30
Stop Date/Time: 01/18/10 15:00


Total Flow Volume (L): 319


Peak Flow (L/s): 0.05


Obs. Fraction Runoff/Rain Volume: 0.028


Notes:  Aliquot gap_Insufficient level for sampler. Passive sample collected. RO/Rain  <<1_RO diverted due to obstruction at roadway interface 
(joint between interstate and asphalt shoulder). RO/Rain <<1_RO infiltration suspected 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-365)
Event: 2009/10-1/18/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 01/18/10 07:36
Stop Date/Time: 01/18/10 14:13


Event Rain (mm): 21.90
Max Intensity (mm/hr): 18.00


Runoff Data
Start Date/Time: 01/18/10 07:30
Stop Date/Time: 01/18/10 15:50


Total Flow Volume (L): 419
Peak Flow (L/s): 0.12


Obs. Fraction Runoff/Rain Volume: 0.037


Sample Data
Start Date/Time: 01/18/10 09:29
Stop Date/Time: 01/18/10 15:47


Estimated Percent Capture: 96%
Successful Aliquots: 17


Notes: RO/Rain  <<1_RO diverted due to obstruction at roadway interface (joint between interstate and asphalt shoulder). RO/Rain <<1_RO 
infiltration suspected_. 
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept/ this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not Applicable 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 
01/18/2010 3-362 As Diss 1.8   ug/L 0.5 
01/18/2010 3-362 As Total 4.0   ug/L 0.5 
01/18/2010 3-362 Cd Diss 0.1 U ug/L 0.2 
01/18/2010 3-362 Cd Total 0.2   ug/L 0.2 
01/18/2010 3-362 Cr Diss 0.4 J ug/L 1.0 
01/18/2010 3-362 Cr Total 20   ug/L 1.0 
01/18/2010 3-362 NH3-N Total 0.11   mg/L 0.10 
01/18/2010 3-362 Turbidity N/A 172   NTU 0.05 
01/18/2010 3-362 NO2-N N/A 0.01 J mg/L 0.10 
01/18/2010 3-362 EC N/A 116   umhos/cm 1.0 
01/18/2010 3-362 Ortho-P Diss 0.27   mg/L 0.03 
01/18/2010 3-362 DOC N/A 5.4   mg/L 1.0 
01/18/2010 3-362 Hardness as CaCO3 Total 48   mg/L 2 
01/18/2010 3-362 NO3-N N/A 0.34   mg/L 0.10 
01/18/2010 3-362 pH N/A 6.1   pH Units 0.1 
01/18/2010 3-362 TSS N/A 411   mg/L 1 
01/18/2010 3-362 TDS N/A 47   mg/L 1 
01/18/2010 3-362 TKN Total 2.34   mg/L 0.10 
01/18/2010 3-362 TOC N/A 11.2   mg/L 1.0 
01/18/2010 3-362 P Total 0.80   mg/L 0.03 
01/18/2010 3-362 Cu Diss 6.4   ug/L 1.0 
01/18/2010 3-362 Cu Total 22   ug/L 1.0 
01/18/2010 3-362 Ni Diss 1.0   ug/L 1.0 
01/18/2010 3-362 Ni Total 19   ug/L 1.0 
01/18/2010 3-362 Pb Diss 0.08 U ug/L 1.0 
01/18/2010 3-362 Pb Total 5.5   ug/L 1.0 
01/18/2010 3-362 Zn Diss 7.7   ug/L 5.0 
01/18/2010 3-362 Zn Total 65   ug/L 5.0 
01/17/2010 3-363 As Diss 5.4   ug/L 0.5 
01/17/2010 3-363 As Total 6.7   ug/L 0.5 
01/17/2010 3-363 Cd Diss 0.1 U ug/L 0.2 
01/17/2010 3-363 Cd Total 0.1 U ug/L 0.2 
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01/17/2010 3-363 Cr Diss 0.9 J ug/L 1.0 


01/17/2010 3-363 Cr Total 2.2   ug/L 1.0 
01/17/2010 3-363 NH3-N Total 0.25   mg/L 0.10 
01/17/2010 3-363 Turbidity N/A 24.0   NTU 0.05 
01/17/2010 3-363 NO2-N N/A 0.02 J mg/L 0.10 
01/17/2010 3-363 EC N/A 223   umhos/cm 1.0 
01/17/2010 3-363 Ortho-P Diss 0.26   mg/L 0.03 
01/17/2010 3-363 DOC N/A 16.0   mg/L 1.0 
01/17/2010 3-363 Hardness as CaCO3 Total 96   mg/L 2 
01/17/2010 3-363 NO3-N N/A 0.24   mg/L 0.10 
01/17/2010 3-363 pH N/A 5.8   pH Units 0.1 
01/17/2010 3-363 TSS N/A 19   mg/L 1 
01/17/2010 3-363 TDS N/A 88   mg/L 1 
01/17/2010 3-363 TKN Total 3.05   mg/L 0.10 
01/17/2010 3-363 TOC N/A 26.9   mg/L 1.0 
01/17/2010 3-363 P Total 0.41   mg/L 0.03 
01/17/2010 3-363 Cu Diss 7.9   ug/L 1.0 
01/17/2010 3-363 Cu Total 11   ug/L 1.0 
01/17/2010 3-363 Ni Diss 1.4   ug/L 1.0 
01/17/2010 3-363 Ni Total 2.9   ug/L 1.0 
01/17/2010 3-363 Pb Diss 0.2 J ug/L 1.0 
01/17/2010 3-363 Pb Total 0.8 J ug/L 1.0 
01/17/2010 3-363 Zn Diss 12   ug/L 5.0 
01/17/2010 3-363 Zn Total 21   ug/L 5.0 
01/17/2010 3-364 As Diss 4.5   ug/L 0.5 
01/17/2010 3-364 As Total 5.8   ug/L 0.5 
01/17/2010 3-364 Cd Diss 0.2   ug/L 0.2 
01/17/2010 3-364 Cd Total 0.1 U ug/L 0.2 
01/17/2010 3-364 Cr Diss 0.8 J ug/L 1.0 
01/17/2010 3-364 Cr Total 2.2   ug/L 1.0 
01/17/2010 3-364 NH3-N Total 0.48   mg/L 0.10 
01/17/2010 3-364 Turbidity N/A 29.5   NTU 0.05 
01/17/2010 3-364 NO2-N N/A 0.03 J mg/L 0.10 
01/17/2010 3-364 EC N/A 272   umhos/cm 1.0 
01/17/2010 3-364 Ortho-P Diss 0.96   mg/L 0.03 
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01/17/2010 3-364 DOC N/A 67.3   mg/L 1.0 


01/17/2010 3-364 Hardness as CaCO3 Total 64   mg/L 2 
01/17/2010 3-364 NO3-N N/A 0.09 J mg/L 0.10 
01/17/2010 3-364 pH N/A 5.8   pH Units 0.1 
01/17/2010 3-364 TSS N/A 24   mg/L 1 
01/17/2010 3-364 TDS N/A 109   mg/L 1 
01/17/2010 3-364 TKN Total 5.60   mg/L 0.10 
01/17/2010 3-364 TOC N/A 80.1   mg/L 1.0 
01/17/2010 3-364 P Total 1.31   mg/L 0.03 
01/17/2010 3-364 Cu Diss 9.2   ug/L 1.0 
01/17/2010 3-364 Cu Total 13   ug/L 1.0 
01/17/2010 3-364 Ni Diss 1.5   ug/L 1.0 
01/17/2010 3-364 Ni Total 3.2   ug/L 1.0 
01/17/2010 3-364 Pb Diss 0.2 J ug/L 1.0 
01/17/2010 3-364 Pb Total 0.7 J ug/L 1.0 
01/17/2010 3-364 Zn Diss 15   ug/L 5.0 
01/17/2010 3-364 Zn Total 25   ug/L 5.0 
01/18/2010 3-365 As Diss 5.7   ug/L 0.5 
01/18/2010 3-365 As Total 8.4   ug/L 0.5 
01/18/2010 3-365 Cd Diss 0.1 U ug/L 0.2 
01/18/2010 3-365 Cd Total 0.1 J ug/L 0.2 
01/18/2010 3-365 Cr Diss 0.2 J ug/L 1.0 
01/18/2010 3-365 Cr Total 13   ug/L 1.0 
01/18/2010 3-365 NH3-N Total 0.30   mg/L 0.10 
01/18/2010 3-365 Turbidity N/A 127   NTU 0.05 
01/18/2010 3-365 NO2-N N/A 0.02 J mg/L 0.10 
01/18/2010 3-365 EC N/A 281   umhos/cm 1.0 
01/18/2010 3-365 Ortho-P Diss 0.79   mg/L 0.03 
01/18/2010 3-365 DOC N/A 15.8   mg/L 1.0 
01/18/2010 3-365 Hardness as CaCO3 Total 106   mg/L 2 
01/18/2010 3-365 NO3-N N/A 0.55   mg/L 0.10 
01/18/2010 3-365 pH N/A 5.7   pH Units 0.1 
01/18/2010 3-365 TSS N/A 91   mg/L 1 
01/18/2010 3-365 TDS N/A 113   mg/L 1 
01/18/2010 3-365 TKN Total 4.99   mg/L 0.10 
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01/18/2010 3-365 TOC N/A 38.4   mg/L 1.0 


01/18/2010 3-365 P Total 1.13   mg/L 0.03 
01/18/2010 3-365 Cu Diss 6.3   ug/L 1.0 
01/18/2010 3-365 Cu Total 17   ug/L 1.0 
01/18/2010 3-365 Ni Diss 1.3   ug/L 1.0 
01/18/2010 3-365 Ni Total 14   ug/L 1.0 
01/18/2010 3-365 Pb Diss 0.1 J ug/L 1.0 
01/18/2010 3-365 Pb Total 3.3   ug/L 1.0 
01/18/2010 3-365 Zn Diss 6.9   ug/L 5.0 
01/18/2010 3-365 Zn Total 33   ug/L 5.0 
01/17/2010 3-213 As Diss 1.1   ug/L 0.5 
01/17/2010 3-213 As Total 2.4   ug/L 0.5 
01/17/2010 3-213 Cd Diss 0.1 U ug/L 0.2 
01/17/2010 3-213 Cd Total 0.6   ug/L 0.2 
01/17/2010 3-213 Cr Diss 1.2   ug/L 1.0 
01/17/2010 3-213 Cr Total 11   ug/L 1.0 
01/17/2010 3-213 NH3-N Total 0.26   mg/L 0.10 
01/17/2010 3-213 Turbidity N/A 77.9   NTU 0.05 
01/17/2010 3-213 NO2-N N/A 0.04 J mg/L 0.10 
01/17/2010 3-213 EC N/A 91.0   umhos/cm 1.0 
01/17/2010 3-213 Ortho-P Diss 0.12   mg/L 0.03 
01/17/2010 3-213 DOC N/A 2.5   mg/L 1.0 
01/17/2010 3-213 Hardness as CaCO3 Total 36   mg/L 2 
01/17/2010 3-213 NO3-N N/A 0.34   mg/L 0.10 
01/17/2010 3-213 pH N/A 5.7   pH Units 0.1 
01/17/2010 3-213 TSS N/A 82   mg/L 1 
01/17/2010 3-213 TDS N/A 50   mg/L 1 
01/17/2010 3-213 TKN Total 1.37   mg/L 0.10 
01/17/2010 3-213 TOC N/A 2.8   mg/L 1.0 
01/17/2010 3-213 P Total 0.31   mg/L 0.03 
01/17/2010 3-213 Cu Diss 8.5   ug/L 1.0 
01/17/2010 3-213 Cu Total 42   ug/L 1.0 
01/17/2010 3-213 Ni Diss 0.9 J ug/L 1.0 
01/17/2010 3-213 Ni Total 10   ug/L 1.0 
01/17/2010 3-213 Pb Diss 0.08 U ug/L 1.0 
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01/17/2010 3-213 Pb Total 7.8   ug/L 1.0 


01/17/2010 3-213 Zn Diss 7.6   ug/L 5.0 
01/17/2010 3-213 Zn Total 170   ug/L 5.0 


 







 


 


 


 


 


 


 


 


 


 


 


 STORM EVENT  


 


1/25/2010 


 







PSTM 6 Page 1 of 15 


Post Storm Technical Memorandum   
 Contract No: 43A0209 
 Task Order: 30 
 Project: ORVTS Event Start Date: 1/24/10 
 


Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.67 0.75 in./80% 32 hours Yes 9707 93 Yes 
Sample collected and analyzed 


for standard analytical list.   


3-362 Sac ORVTS  Rainfall 0.69 0.75 in./80% 32 hours Yes 827 99 Yes 
Sample collected and analyzed 


for standard analytical list.   


3-363 Sac ORVTS  Rainfall 0.69 0.75 in./80% 32 hours Yes 404 96 Yes 
Sample collected and analyzed 


for standard analytical list.   


3-364 Sac ORVTS  Rainfall 0.69 0.75 in./80% 32 hours Yes 583 100 Yes 


Passive sample collected and 
analyzed for standard analytical 


list.    


3-365 Sac ORVTS  Rainfall 0.69 0.75 in./80% 32 hours Yes 311 91 Yes 
Sample collected and analyzed 


for standard analytical list.    
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Storm Description 
A Pacific storm generated rainfall over the Sacramento Valley beginning early morning on 1/25/10, and ending early morning on 1/26/10.  A total 
of 0.67 inches of precipitation was recorded by the rain gauge located at Station 3-365. In comparison, the event precipitation measured at the 
Sacramento County Beach Lake rain gauge was 0.51 inches.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  All four test stations and the Edge of Pavement (EOP) station were setup for this 
event.  Storm observations were performed mid morning on 1/25/10.  Post storm activities were completed mid morning on 1/26/10. 


Sampling Issues 
At the EOP station (3-213), the flow meter measured 0.093 lps of flow before and after the monitored event when there was no flow. Therefore the 
data was corrected by subtracting 0.093 lps from the values that were recorded during the event. The flow meter was recalibrated and it still 
continues to record flow during periods of no flow. 


Due to low flow rates, a composite sample was not successfully collected at test station 3-364.  Therefore the passive sample was collected at this 
test station.  Composite samples were collected at stations 3-312, 3-362, 3-363 and 3-365.  No channeling or flow diversions were observed.   Samples 
from stations 3-213, 3-362, 3-363, 3-364, and 3-365 were shipped to an analytical laboratory for testing.  


During the event sheet flow was observed flowing from the roadway, into the test strips, towards the stormwater collection systems.  Low flow 
volumes at the test sites indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Therefore infiltration of 
runoff expected to be the primary cause of low runoff volumes.  Other causes of low runoff volumes may include absorption and evaporation. 


High runoff/rainfall ratios at the edge of pavement site could be due to antecedent moisture conditions and influence of direct precipitation. 
Additional error may be introduced by the site configuration with the flume location approximately 10 vertical feet higher and 30 feet horizontally 
than the flow meter. The flow meter manufacturer recommends installation of the flow meter as close as possible to the flume and at a higher 
elevation due to condensation and other factors.  No specific observations indicated obvious sources of additional runoff volume. 


Laboratory Data Review  
Preliminary review of the analytical data from Station 3-213 (EOP indicates that constituent concentrations are consistent with the mean highway 
runoff concentrations presented in the Discharge Characterization Study Report (Caltrans 2003) (CTSW-RT-03-065.51.42). Comparison of results 
between Station 3-213 (EOP) and Test Stations 3-363, 3-364, and 3-365 indicate that nitrate, nitrite and all but total arsenic of the total metals 
concentrations were lower at the test stations than EOP runoff.  Total and dissolved organic carbon (TOC & DOC), electric conductivity, hardness as 
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CaCO3, total Kjeldahl nitrogen (TKN) dissolved ortho-phosphorus, and total phosphorus were higher at the test strips than EOP.  Increased 
concentrations could be caused by loose soil and nutrients from mulch materials present in the biostrips.  Some metals concentrations, including 
dissolved and total arsenic were also higher at the test sites than EOP. 
 
 


Post-Event Field Data Checklist 


We recommend that Caltrans accept 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volumes seem lower than what is expected for precipitation amount. This may be in part due to infiltration. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The on-site rain gage measured 30 percent higher than gauges in the area. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Runoff volumes seem lower than what is expected for precipitation amount, however this is similar to other events at these locations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
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Not applicable 
Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Field logs have been reviewed for accuracy and completeness but are not included in this document as agreed upon with Caltrans personnel. 


Any questions or problems that arose during our review of this field data have been resolved.


 
It is still uncertain why low flow volumes are present at the collection systems. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2009/10-(1/25/10)


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.7


Rain Data (user-defined event)
Start Date/Time: 01/24/10 13:35
Stop Date/Time: 01/26/10 00:19


Event Rain (mm): 17.40
Max Intensity (mm/hr): 7.20


Runoff Data
Start Date/Time: 01/24/10 13:24
Stop Date/Time: 01/26/10 05:50


Total Flow Volume (L): 827
Peak Flow (L/s): 0.10
Obs. Fraction Runoff/Rain Volume: 0.116


Sample Data
Start Date/Time: 01/24/10 14:46
Stop Date/Time: 01/26/10 05:30


Estimated Percent Capture: 99%
Successful Aliquots: 24


Notes:   RO/Rain <<1_RO infiltration suspected_. Flow>0 prior to rain_Obstruction downstream caused ponding_Flow minor HG not adjusted. 
Flow>0 after rain_Obstruction  downstream caused ponding_Flow minor HG not adjusted.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2009/10-(1/25/10)


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined 
Start Date/Time: 01/24/10 13:35
Stop Date/Time: 01/26/10 00:19


Event Rain (mm): 17.40
Max Intensity (mm/hr): 7.20


Runoff Data
Start Date/Time: 01/24/10 13:24
Stop Date/Time: 01/26/10 05:31


Total Flow Volume (L): 404
Peak Flow (L/s): 2.14
Obs. Fraction Runoff/Rain Volume: 0.045


Sample Data
Start Date/Time: 01/24/10 16:18
Stop Date/Time: 01/26/10 05:14


Estimated Percent Capture: 96%
Successful Aliquots: 12


Notes: RO/Rain <<1_RO infiltration suspected_. Flow>0 prior to rain_Obstruction downstream caused ponding_Flow minor HG not adjusted. 
Flow>0 after rain_Obstruction  downstream caused ponding_Flow minor HG not adjusted.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-364)
Event: 2009/10-(1/25/10)


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 01/24/10 13:35
Stop Date/Time: 01/26/10 00:19


Event Rain (mm): 17.40
Max Intensity (mm/hr): 7.20


Runoff Data
Start Date/Time: 01/24/10 13:24
Stop Date/Time: 01/26/10 05:31


Total Flow Volume (L): 583
Peak Flow (L/s): 0.03
Obs. Fraction Runoff/Rain Volume: 0.064


Notes: RO/Rain <<1_RO infiltration suspected_. Flow>0 prior to rain_Obstruction downstream caused ponding_Flow minor HG not adjusted. Flow>0 
after rain_Obstruction  downstream caused ponding_Flow minor HG not adjusted.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-365)
Event: 2009/10-(1/25/10)


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 01/24/10 13:35
Stop Date/Time: 01/26/10 00:19


Event Rain (mm): 17.40
Max Intensity (mm/hr): 7.20


Runoff Data
Start Date/Time: 01/24/10 13:24
Stop Date/Time: 01/26/10 06:54


Total Flow Volume (L): 311
Peak Flow (L/s): 0.03
Obs. Fraction Runoff/Rain Volume: 0.034


Sample Data
Start Date/Time: 01/25/10 05:23
Stop Date/Time: 01/26/10 06:51


Estimated Percent Capture: 91%
Successful Aliquots: 9


Notes: RO/Rain <<1_RO infiltration suspected_. Flow>0 prior to rain_Obstruction downstream caused ponding_Flow minor HG not adjusted. Flow>0 
after rain_Obstruction  downstream caused ponding_Flow minor HG not adjusted.
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept/ this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not Applicable 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 
Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


01/25/2010 3-213 pH N/A 7.4   pH Units 0.1 
01/25/2010 3-213 TSS N/A 58   mg/L 1 
01/25/2010 3-213 TDS N/A 52   mg/L 1 
01/25/2010 3-213 TKN Total 1.03   mg/L 0.10 
01/25/2010 3-213 TOC N/A 3.6   mg/L 1.0 
01/25/2010 3-213 P Total 0.23   mg/L 0.03 
01/25/2010 3-213 Cu Diss 7.7   ug/L 1.0 
01/25/2010 3-213 Cu Total 28   ug/L 1.0 
01/25/2010 3-213 Ni Diss 1.0   ug/L 1.0 
01/25/2010 3-213 Ni Total 7.5   ug/L 1.0 
01/25/2010 3-213 Pb Diss 0.5 J ug/L 1.0 
01/25/2010 3-213 Pb Total 5.3   ug/L 1.0 
01/25/2010 3-213 Zn Diss 13   ug/L 5.0 
01/25/2010 3-213 Zn Total 130   ug/L 5.0 
01/25/2010 3-213 As Diss 1.0   ug/L 0.5 
01/25/2010 3-213 As Total 1.9   ug/L 0.5 
01/25/2010 3-213 Cd Diss 0.1 U ug/L 0.2 
01/25/2010 3-213 Cd Total 0.4   ug/L 0.2 
01/25/2010 3-213 Cr Diss 1.1   ug/L 1.0 
01/25/2010 3-213 Cr Total 8.0   ug/L 1.0 
01/25/2010 3-213 NH3-N Total 0.37   mg/L 0.10 
01/25/2010 3-213 Turbidity N/A 53.1   NTU 0.05 
01/25/2010 3-213 NO2-N N/A 0.07 J mg/L 0.10 
01/25/2010 3-213 EC N/A 88.0   umhos/cm 1.0 
01/25/2010 3-213 Ortho-P Diss 0.07   mg/L 0.03 
01/25/2010 3-213 DOC N/A 2.5   mg/L 1.0 
01/25/2010 3-213 Hardness as CaCO3 Total 36   mg/L 2 
01/25/2010 3-213 NO3-N N/A 0.44   mg/L 0.10 
01/24/2010 3-362 As Diss 1.1   ug/L 0.5 
01/24/2010 3-362 As Total 2.2   ug/L 0.5 
01/24/2010 3-362 Cd Diss 0.1 U ug/L 0.2 
01/24/2010 3-362 Cd Total 0.1 U ug/L 0.2 
01/24/2010 3-362 Cr Diss 0.5 J ug/L 1.0 
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01/24/2010 3-362 Cr Total 7.3   ug/L 1.0 
01/24/2010 3-362 NH3-N Total 0.33   mg/L 0.10 
01/24/2010 3-362 Turbidity N/A 70.9   NTU 0.05 
01/24/2010 3-362 NO2-N N/A 0.03 J mg/L 0.10 
01/24/2010 3-362 EC N/A 111   umhos/cm 1.0 
01/24/2010 3-362 Ortho-P Diss 0.16   mg/L 0.03 
01/24/2010 3-362 DOC N/A 5.5   mg/L 1.0 
01/24/2010 3-362 Hardness as CaCO3 Total 48   mg/L 2 
01/24/2010 3-362 NO3-N N/A 0.42   mg/L 0.10 
01/24/2010 3-362 pH N/A 7.2   pH Units 0.1 
01/24/2010 3-362 TSS N/A 86   mg/L 1 
01/24/2010 3-362 TDS N/A 47   mg/L 1 
01/24/2010 3-362 TKN Total 2.78   mg/L 0.10 
01/24/2010 3-362 TOC N/A 8.6   mg/L 1.0 
01/24/2010 3-362 P Total 0.33   mg/L 0.03 
01/24/2010 3-362 Cu Diss 5.4   ug/L 1.0 
01/24/2010 3-362 Cu Total 13   ug/L 1.0 
01/24/2010 3-362 Ni Diss 0.6 J ug/L 1.0 
01/24/2010 3-362 Ni Total 6.4   ug/L 1.0 
01/24/2010 3-362 Pb Diss 0.1 J ug/L 1.0 
01/24/2010 3-362 Pb Total 2.6   ug/L 1.0 
01/24/2010 3-362 Zn Diss 5.5 U ug/L 5.0 
01/24/2010 3-362 Zn Total 36   ug/L 5.0 
01/24/2010 3-363 As Diss 2.6   ug/L 0.5 
01/24/2010 3-363 As Total 3.6   ug/L 0.5 
01/24/2010 3-363 Cd Diss 0.1 U ug/L 0.2 
01/24/2010 3-363 Cd Total 0.1 J ug/L 0.2 
01/24/2010 3-363 Cr Diss 0.4 J ug/L 1.0 
01/24/2010 3-363 Cr Total 4.3   ug/L 1.0 
01/24/2010 3-363 NH3-N Total 0.38   mg/L 0.10 
01/24/2010 3-363 Turbidity N/A 31.4   NTU 0.05 
01/24/2010 3-363 NO2-N N/A 0.02 J mg/L 0.10 
01/24/2010 3-363 EC N/A 153   umhos/cm 1.0 
01/24/2010 3-363 Ortho-P Diss 0.18   mg/L 0.03 
01/24/2010 3-363 DOC N/A 6.8   mg/L 1.0 
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01/24/2010 3-363 Hardness as CaCO3 Total 64   mg/L 2 
01/24/2010 3-363 NO3-N N/A 0.28   mg/L 0.10 
01/24/2010 3-363 pH N/A 7.4   pH Units 0.1 
01/24/2010 3-363 TSS N/A 57   mg/L 1 
01/24/2010 3-363 TDS N/A 62   mg/L 1 
01/24/2010 3-363 TKN Total 1.72   mg/L 0.10 
01/24/2010 3-363 TOC N/A 11.2   mg/L 1.0 
01/24/2010 3-363 P Total 0.32   mg/L 0.03 
01/24/2010 3-363 Cu Diss 4.5   ug/L 1.0 
01/24/2010 3-363 Cu Total 7.8   ug/L 1.0 
01/24/2010 3-363 Ni Diss 0.7 J ug/L 1.0 
01/24/2010 3-363 Ni Total 4.6   ug/L 1.0 
01/24/2010 3-363 Pb Diss 0.08 U ug/L 1.0 
01/24/2010 3-363 Pb Total 1.0   ug/L 1.0 
01/24/2010 3-363 Zn Diss 6.1   ug/L 5.0 
01/24/2010 3-363 Zn Total 19   ug/L 5.0 
01/25/2010 3-364 As Diss 1.3   ug/L 0.5 
01/25/2010 3-364 As Total 1.6   ug/L 0.5 
01/25/2010 3-364 Cd Diss 0.1 U ug/L 0.2 
01/25/2010 3-364 Cd Total 0.1 U ug/L 0.2 
01/25/2010 3-364 Cr Diss 0.4 J ug/L 1.0 
01/25/2010 3-364 Cr Total 0.9 J ug/L 1.0 
01/25/2010 3-364 NH3-N Total 0.49   mg/L 0.10 
01/25/2010 3-364 Turbidity N/A 10.8   NTU 0.05 
01/25/2010 3-364 NO2-N N/A 0.02 J mg/L 0.10 
01/25/2010 3-364 EC N/A 105   umhos/cm 1.0 
01/25/2010 3-364 Ortho-P Diss 0.53   mg/L 0.03 
01/25/2010 3-364 DOC N/A 9.0   mg/L 1.0 
01/25/2010 3-364 Hardness as CaCO3 Total 30   mg/L 2 
01/25/2010 3-364 NO3-N N/A 0.09 J mg/L 0.10 
01/25/2010 3-364 pH N/A 7.3   pH Units 0.1 
01/25/2010 3-364 TSS N/A 10   mg/L 1 
01/25/2010 3-364 TDS N/A 62   mg/L 1 
01/25/2010 3-364 TKN Total 3.56   mg/L 0.10 
01/25/2010 3-364 TOC N/A 17.1   mg/L 1.0 
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01/25/2010 3-364 P Total 0.73   mg/L 0.03 
01/25/2010 3-364 Cu Diss 5.2   ug/L 1.0 
01/25/2010 3-364 Cu Total 6.9   ug/L 1.0 
01/25/2010 3-364 Ni Diss 0.6 J ug/L 1.0 
01/25/2010 3-364 Ni Total 1.1   ug/L 1.0 
01/25/2010 3-364 Pb Diss 0.2 J ug/L 1.0 
01/25/2010 3-364 Pb Total 0.3 J ug/L 1.0 
01/25/2010 3-364 Zn Diss 10   ug/L 5.0 
01/25/2010 3-364 Zn Total 17   ug/L 5.0 
01/25/2010 3-365 As Diss 4.6   ug/L 0.5 
01/25/2010 3-365 As Total 5.8   ug/L 0.5 
01/25/2010 3-365 Cd Diss 0.1 U ug/L 0.2 
01/25/2010 3-365 Cd Total 0.1 U ug/L 0.2 
01/25/2010 3-365 Cr Diss 0.5 J ug/L 1.0 
01/25/2010 3-365 Cr Total 5.3   ug/L 1.0 
01/25/2010 3-365 NH3-N Total 0.26   mg/L 0.10 
01/25/2010 3-365 Turbidity N/A 48.2   NTU 0.05 
01/25/2010 3-365 NO2-N N/A 0.03 J mg/L 0.10 
01/25/2010 3-365 EC N/A 242   umhos/cm 1.0 
01/25/2010 3-365 Ortho-P Diss 0.56   mg/L 0.03 
01/25/2010 3-365 DOC N/A 11.4   mg/L 1.0 
01/25/2010 3-365 Hardness as CaCO3 Total 108   mg/L 2 
01/25/2010 3-365 NO3-N N/A 0.44   mg/L 0.10 
01/25/2010 3-365 pH N/A 7.6   pH Units 0.1 
01/25/2010 3-365 TSS N/A 40   mg/L 1 
01/25/2010 3-365 TDS N/A 92   mg/L 1 
01/25/2010 3-365 TKN Total 2.84   mg/L 0.10 
01/25/2010 3-365 TOC N/A 22.6   mg/L 1.0 
01/25/2010 3-365 P Total 0.84   mg/L 0.03 
01/25/2010 3-365 Cu Diss 6.2   ug/L 1.0 
01/25/2010 3-365 Cu Total 9.7   ug/L 1.0 
01/25/2010 3-365 Ni Diss 1.1   ug/L 1.0 
01/25/2010 3-365 Ni Total 5.4   ug/L 1.0 
01/25/2010 3-365 Pb Diss 0.2 J ug/L 1.0 
01/25/2010 3-365 Pb Total 1.0   ug/L 1.0 
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01/25/2010 3-365 Zn Diss 9.6   ug/L 5.0 
01/25/2010 3-365 Zn Total 16   ug/L 5.0 


U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not 
detected above the method detection limit.   
J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.76 0.75 in./90% 40 Hours Yes 9727 93 Yes 
Sample collected and analyzed 


for standard analytical list.   


3-362 Sac ORVTS  Rainfall 0.76 0.75 in./90% 40 Hours Yes 362 98 Yes 
Sample collected and analyzed 


for standard analytical list.   


3-363 Sac ORVTS  Rainfall 0.76 0.75 in./90% 40 Hours Yes 135 84 No 


Sample collected and analyzed 
for prioritized analytical list due to 


low sample volume.  


3-364 Sac ORVTS  Rainfall 0.76 0.75 in./90% 40 Hours Yes 291 93 Yes 
Sample collected and analyzed 


for standard analytical list.   


3-365 Sac ORVTS  Rainfall 0.76 0.75 in./90% 40 Hours Yes 182 83 Yes 
Sample collected and analyzed 


for standard analytical list.    
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Storm Description 
A Pacific storm generated rainfall over the Sacramento Valley beginning late afternoon on 2/4/10, and ending early morning on 2/5/10.  A total of 
0.76 inches of precipitation was recorded by the rain gauge located at Station 3-365. In comparison, the event precipitation measured at the 
Sacramento Executive Airport rain gauge was 0.56 inches.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  All four test stations and the Edge of Pavement (EOP) station were setup for this 
event.  Pre-storm set-up was performed on 2/4/10 when all four test stations and the Edge of Pavement (EOP) station were setup for this event.  
Post storm activities were completed mid morning on 2/5/10. 


Sampling Issues 
At the EOP station (3-213), the flow meter measured 0.093 lps of flow before and after the monitored event when there was no flow. Therefore the 
data was corrected by subtracting 0.093 lps from the values that were recorded during the event. The flow meter was recalibrated and it still 
continues to record flow during periods of no flow.  Multiple flow meters have been used at this station; all have recorded some type of flow 
measurement error.  The bubbler tube seems to be clear of any obstructions.  A different flow meter and new bubbler tubing will be installed prior 
to the next event in an attempt to alleviate the problem.  At this time it is suspected that the error is related to the distance and elevation between 
the flow meter and flume locations. 


Composite samples were collected at stations 3-312, 3-362, 3-363, 3-364 and 3-365.  No channeling or flow diversions were observed.   Samples were 
shipped to an analytical laboratory for testing.  At station 3-363, only 500 mL of composite sample was collected. Therefore the prioritized analytical 
list was forwarded to the laboratory to perform as many analyses as possible with the low sample volume.  Parameters with a 48 hour hold time 
were not analyzed.  The 48 hour hold time was exceeded due to a Fedex shipping label mishap.  The Saturday delivery box was left unchecked 
causing the sample to be delivered on Monday morning approximately 75 hours after the sample time. 


Low flow volumes indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Therefore infiltration of runoff is 
expected to be the primary cause of low runoff volumes.  Other causes of low runoff volumes may include absorption and evaporation.   


Laboratory Data Review  
Preliminary review of the analytical data from Station 3-213 (EOP indicates that constituent concentrations are consistent with the mean highway 
runoff concentrations presented in the Discharge Characterization Study Report (Caltrans 2003) (CTSW-RT-03-065.51.42). Comparison of results 
between Station 3-213 (EOP) and Test Stations 3-363, 3-364, and 3-365 indicate that all but total arsenic of the total metals concentrations and 
dissolved chromium were lower at the test stations than EOP runoff.  Ammonia, Dissolved organic carbon (DOC), electric conductivity, total 
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dissolved solids, total Kjeldahl nitrogen (TKN) and total phosphorus were higher at the test strips than EOP.  Increased concentrations could be 
caused by loose soil and nutrients from mulch materials present in the biostrips.  Some metals concentrations, including dissolved and total arsenic 
and dissolved nickel were also higher at the test sites than EOP. 


Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volumes seem lower than what is expected for precipitation amount. This may be in part due to infiltration. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The on-site rain gauge measured 35 percent higher than gauges in the area. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Runoff volumes seem lower than what is expected for precipitation amount, however this is similar to other events at these locations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not Applicable 
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Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Field logs have been reviewed for accuracy and completeness but are not included in this document as agreed upon with Caltrans personnel. 


Any questions or problems that arose during our review of this field data have been resolved.


 
It is still uncertain why low flow volumes are present at the collection systems, although low volumes are consistent with previous events. 
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept/ this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not Applicable 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 
Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


02/04/2010 3-213 As Diss 1.2   ug/L 0.5 
02/04/2010 3-213 As Total 2.1   ug/L 0.5 
02/04/2010 3-213 Cd Diss 0.1 U ug/L 0.2 
02/04/2010 3-213 Cd Total 0.3 U ug/L 0.2 
02/04/2010 3-213 Cr Diss 1.5   ug/L 1.0 
02/04/2010 3-213 Cr Total 7.0   ug/L 1.0 
02/04/2010 3-213 NH3-N Total 0.39   mg/L 0.10 
02/04/2010 3-213 EC N/A 95.0   umhos/cm 1.0 
02/04/2010 3-213 DOC N/A 2.5 U mg/L 1.0 
02/04/2010 3-213 Hardness as CaCO3 Total 32   mg/L 2 
02/04/2010 3-213 TSS N/A 54   mg/L 1 
02/04/2010 3-213 TDS N/A 46   mg/L 1 
02/04/2010 3-213 TKN Total 1.18   mg/L 0.10 
02/04/2010 3-213 TOC N/A 37.9   mg/L 1.0 
02/04/2010 3-213 P Total 0.17   mg/L 0.03 
02/04/2010 3-213 Cu Diss 7.4   ug/L 1.0 
02/04/2010 3-213 Cu Total 27   ug/L 1.0 
02/04/2010 3-213 Ni Diss 0.9 J ug/L 1.0 
02/04/2010 3-213 Ni Total 6.3   ug/L 1.0 
02/04/2010 3-213 Pb Diss 0.1 J ug/L 1.0 
02/04/2010 3-213 Pb Total 4.9   ug/L 1.0 
02/04/2010 3-213 Zn Diss 11 U ug/L 5.0 
02/04/2010 3-213 Zn Total 98   ug/L 5.0 
02/04/2010 3-362 As Diss 1.5   ug/L 0.5 
02/04/2010 3-362 As Total 2.4   ug/L 0.5 
02/04/2010 3-362 Cd Diss 0.1 U ug/L 0.2 
02/04/2010 3-362 Cd Total 0.1 U ug/L 0.2 
02/04/2010 3-362 Cr Diss 0.6 J ug/L 1.0 
02/04/2010 3-362 Cr Total 5.9   ug/L 1.0 
02/04/2010 3-362 NH3-N Total 2.28   mg/L 0.10 
02/04/2010 3-362 EC N/A 146   umhos/cm 1.0 
02/04/2010 3-362 DOC N/A 3.0   mg/L 1.0 
02/04/2010 3-362 Hardness as CaCO3 Total 46   mg/L 2 
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02/04/2010 3-362 TSS N/A 74   mg/L 1 
02/04/2010 3-362 TDS N/A 90   mg/L 1 
02/04/2010 3-362 TKN Total 6.01   mg/L 0.10 
02/04/2010 3-362 TOC N/A 8.2   mg/L 1.0 
02/04/2010 3-362 P Total 0.53   mg/L 0.03 
02/04/2010 3-362 Cu Diss 7.4   ug/L 1.0 
02/04/2010 3-362 Cu Total 15   ug/L 1.0 
02/04/2010 3-362 Ni Diss 1.0 U ug/L 1.0 
02/04/2010 3-362 Ni Total 6.2   ug/L 1.0 
02/04/2010 3-362 Pb Diss 0.08 U ug/L 1.0 
02/04/2010 3-362 Pb Total 2.0   ug/L 1.0 
02/04/2010 3-362 Zn Diss 7.0   ug/L 5.0 
02/04/2010 3-362 Zn Total 43   ug/L 5.0 
02/04/2010 3-363 As Diss 2.0   ug/L 0.5 
02/04/2010 3-363 As Total 2.8   ug/L 0.5 
02/04/2010 3-363 Cd Diss 0.1 U ug/L 0.2 
02/04/2010 3-363 Cd Total 0.1 U ug/L 0.2 
02/04/2010 3-363 Cr Diss 0.3 J ug/L 1.0 
02/04/2010 3-363 Cr Total 3.7   ug/L 1.0 
02/04/2010 3-363 NH3-N Total 8.64   mg/L 0.10 
02/04/2010 3-363 TSS N/A 61   mg/L 1 
02/04/2010 3-363 TDS N/A 80   mg/L 1 
02/04/2010 3-363 TKN Total 284   mg/L 1.00 
02/04/2010 3-363 P Total 1.81   mg/L 0.03 
02/04/2010 3-363 Cu Diss 9.6   ug/L 1.0 
02/04/2010 3-363 Cu Total 14   ug/L 1.0 
02/04/2010 3-363 Ni Diss 1.2 U ug/L 1.0 
02/04/2010 3-363 Ni Total 5.4   ug/L 1.0 
02/04/2010 3-363 Pb Diss 0.1 J ug/L 1.0 
02/04/2010 3-363 Pb Total 1.5   ug/L 1.0 
02/04/2010 3-363 Zn Diss 14   ug/L 5.0 
02/04/2010 3-363 Zn Total 36   ug/L 5.0 
02/04/2010 3-364 As Diss 1.8   ug/L 0.5 
02/04/2010 3-364 As Total 2.3   ug/L 0.5 
02/04/2010 3-364 Cd Diss 0.1 U ug/L 0.2 
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02/04/2010 3-364 Cd Total 0.1 J ug/L 0.2 
02/04/2010 3-364 Cr Diss 0.3 J ug/L 1.0 
02/04/2010 3-364 Cr Total 2.1   ug/L 1.0 
02/04/2010 3-364 NH3-N Total 1.68   mg/L 0.10 
02/04/2010 3-364 EC N/A 163   umhos/cm 1.0 
02/04/2010 3-364 DOC N/A 12.4   mg/L 1.0 
02/04/2010 3-364 Hardness as CaCO3 Total 32   mg/L 2 
02/04/2010 3-364 TSS N/A 14   mg/L 1 
02/04/2010 3-364 TDS N/A 154   mg/L 1 
02/04/2010 3-364 TKN Total 8.64   mg/L 0.10 
02/04/2010 3-364 TOC N/A 21.7   mg/L 1.0 
02/04/2010 3-364 P Total 1.11   mg/L 0.03 
02/04/2010 3-364 Cu Diss 9.7   ug/L 1.0 
02/04/2010 3-364 Cu Total 15   ug/L 1.0 
02/04/2010 3-364 Ni Diss 1.3 U ug/L 1.0 
02/04/2010 3-364 Ni Total 3.2   ug/L 1.0 
02/04/2010 3-364 Pb Diss 0.1 J ug/L 1.0 
02/04/2010 3-364 Pb Total 1.5   ug/L 1.0 
02/04/2010 3-364 Zn Diss 13   ug/L 5.0 
02/04/2010 3-364 Zn Total 32   ug/L 5.0 
02/04/2010 3-365 As Diss 3.4   ug/L 0.5 
02/04/2010 3-365 As Total 4.5   ug/L 0.5 
02/04/2010 3-365 Cd Diss 0.1 U ug/L 0.2 
02/04/2010 3-365 Cd Total 0.1 U ug/L 0.2 
02/04/2010 3-365 Cr Diss 0.5 J ug/L 1.0 
02/04/2010 3-365 Cr Total 3.7   ug/L 1.0 
02/04/2010 3-365 NH3-N Total 0.79   mg/L 0.10 
02/04/2010 3-365 EC N/A 170   umhos/cm 1.0 
02/04/2010 3-365 DOC N/A 18.7   mg/L 1.0 
02/04/2010 3-365 Hardness as CaCO3 Total 60   mg/L 2 
02/04/2010 3-365 TSS N/A 36   mg/L 1 
02/04/2010 3-365 TDS N/A 134   mg/L 1 
02/04/2010 3-365 TKN Total 4.00   mg/L 0.10 
02/04/2010 3-365 TOC N/A 33.9   mg/L 1.0 
02/04/2010 3-365 P Total 0.77   mg/L 0.03 
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02/04/2010 3-365 Cu Diss 8.4   ug/L 1.0 
02/04/2010 3-365 Cu Total 13   ug/L 1.0 
02/04/2010 3-365 Ni Diss 1.2 U ug/L 1.0 
02/04/2010 3-365 Ni Total 4.7   ug/L 1.0 
02/04/2010 3-365 Pb Diss 0.2 J ug/L 1.0 
02/04/2010 3-365 Pb Total 1.2   ug/L 1.0 
02/04/2010 3-365 Zn Diss 9.6   ug/L 5.0 
02/04/2010 3-365 Zn Total 22   ug/L 5.0 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.87 0.65 in/90% 45 hours Yes 10197 93 Yes 


Composite sample collected and 
analyzed for standard analytical 


list. 


3-362 Sac ORVTS  Rainfall 0.87 0.65 in/90% 45 hours Yes 500 97 Yes 


Composite sample collected and 
analyzed for standard analytical 


list. 


3-363 Sac ORVTS  Rainfall 0.87 0.65 in/90% 45 hours Yes 167 93 Yes 


Composite sample collected and 
analyzed for standard analytical 


list. 


3-364 Sac ORVTS  Rainfall 0.87 0.65 in/90% 45 hours Yes 343 99 Yes 


Composite sample collected and 
analyzed for standard analytical 


list. 


3-365 Sac ORVTS  Rainfall 0.87 0.65 in/90% 45 hours Yes 196 97 Yes 


Composite sample collected and 
analyzed for standard analytical 


list. 
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Storm Description 
A Pacific storm generated rainfall over the Sacramento Valley beginning early afternoon on 2/23/10, and ending late night on 2/23/10.  A total of 
0.87 inches of precipitation was recorded by the rain gauge located at Station 3-365. In comparison, the event precipitation measured at the 
Sacramento Executive Airport rain gauge was 0.79 inches.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  All four test stations and the Edge of Pavement (EOP) station were setup for this 
event.  Pre-storm set-up was performed on 2/22/10 when all four test stations and the Edge of Pavement (EOP) station were setup for this event.  
Post storm activities were completed in the afternoon on 2/24/10. 


Sampling Issues 
At the EOP station (3-213), the flow meter measured 0.093 lps of flow before and after the monitored event when there was no flow. Therefore the 
data was corrected by subtracting 0.093 lps from the values that were recorded during the event. The flow meter was recalibrated and it still 
continues to record flow during periods of no flow.  Multiple flow meters have been used at this station; all have had some type of flow 
measurement error.  The bubbler tube seems to be clear of any obstructions.   


Composite samples were collected at stations 3-312, 3-362, 3-363, 3-364 and 3-365.  No channeling or flow diversions were observed.   Samples were 
shipped to an analytical laboratory for testing.  


Low flow volumes indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Bypassing that was previously 
observed entering the cracks in the pavement at the interface of the interstate and shoulder was not observed during this event. Therefore 
infiltration of runoff is expected to be the primary cause of low runoff volumes.  Other causes of low runoff volumes may include absorption and 
evaporation. 


Laboratory Data Review  
Preliminary review of the analytical data from Test Stations 3-362, 3-363, 3-364, and 3-365 indicate that constituent concentrations were generally 
consistent with past data at these locations. 


Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. (Delete one) 
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Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent  


 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volumes seem lower than what is expected for precipitation amount. This may be in part due to infiltration. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Runoff volumes seem lower than what is expected for precipitation amount, however this is similar to other events at these locations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
NA 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Field logs have been reviewed for accuracy and completeness but are not included in this document as agreed upon with Caltrans personnel. 


Any questions or problems that arose during our review of this field data have been resolved.


 
It is still uncertain why low flow volumes are present at the collection systems, bypass, infiltration, antecedent conditions and drainage area 
inaccuracies all are thought to have an impact on the low flows measured.  Bypass and infiltration were not observed during this event.  Based on 
the lack of slope and width (8 ft) of the dirt shoulders above the test stations, infiltration is believed to be occurring during each event.   
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2009/10-2/23/10


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 02/23/10 12:42


Stop Date/Time: 02/23/10 22:52


Event Rain (mm): 22.10


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/23/10 13:38


Stop Date/Time: 02/24/10 00:36


Total Flow Volume (L): 10197


Peak Flow (L/s): 1.06


Obs. Fraction Runoff/Rain Volume: 1.398


Sample Data
Start Date/Time: 02/23/10 14:00


Stop Date/Time: 02/23/10 22:50


Estimated Percent Capture: 93%


Successful Aliquots: 54


Notes:  RO/Rain>>1_Consistent with prior events.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2009/10-2/23/10


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.7


Rain Data (user-defined event)
Start Date/Time: 02/23/10 12:42


Stop Date/Time: 02/23/10 22:52


Event Rain (mm): 22.10


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/23/10 12:36


Stop Date/Time: 02/23/10 23:32


Total Flow Volume (L): 500


Peak Flow (L/s): 0.13


Obs. Fraction Runoff/Rain Volume: 0.055


Sample Data
Start Date/Time: 02/23/10 13:23


Stop Date/Time: 02/23/10 23:06


Estimated Percent Capture: 97%


Successful Aliquots: 24


Notes:  RO/Rain <<1_RO infiltration suspected.  Bypasssing was not observed during this event.
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Event Summary
Site: Sac ORVTS  (3-363)
Event: 2009/10-2/23/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 02/23/10 12:42


Stop Date/Time: 02/23/10 22:52


Event Rain (mm): 22.10


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/23/10 12:36


Stop Date/Time: 02/24/10 01:30


Total Flow Volume (L): 167


Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.015


Sample Data
Start Date/Time: 02/23/10 14:20


Stop Date/Time: 02/23/10 23:46


Estimated Percent Capture: 84%


Successful Aliquots: 8


Notes: RO/Rain <<1_RO infiltration suspected_. 
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Event Summary
Site: Sac ORVTS  (3-364)
Event: 2009/10-2/23/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 02/23/10 12:42


Stop Date/Time: 02/23/10 22:52


Event Rain (mm): 22.10


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/23/10 12:38


Stop Date/Time: 02/24/10 01:32


Total Flow Volume (L): 343


Peak Flow (L/s): 0.03


Obs. Fraction Runoff/Rain Volume: 0.030


Sample Data
Start Date/Time: 02/23/10 13:08


Stop Date/Time: 02/24/10 01:25


Estimated Percent Capture: 99%


Successful Aliquots: 18


Notes:  RO/Rain <<1_RO infiltration suspected.
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Event Summary
Site: Sac ORVTS  (3-365)
Event: 2009/10-2/23/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 02/23/10 12:42


Stop Date/Time: 02/23/10 22:52


Event Rain (mm): 22.10


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/23/10 12:33


Stop Date/Time: 02/24/10 00:01


Total Flow Volume (L): 196


Peak Flow (L/s): 0.03


Obs. Fraction Runoff/Rain Volume: 0.017


Sample Data
Start Date/Time: 02/23/10 13:48


Stop Date/Time: 02/23/10 23:59


Estimated Percent Capture: 97%


Successful Aliquots: 11


Notes:  RO/Rain <<1_RO infiltration suspected.
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


We recommend that Caltrans accept/ this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not Applicable 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 
Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


02/23/2010 3-213 As Diss 1.2   ug/L 0.5 
02/23/2010 3-213 As Total 2.3   ug/L 0.5 
02/23/2010 3-213 Cd Diss 0.1 U ug/L 0.2 
02/23/2010 3-213 Cd Total 0.5   ug/L 0.2 
02/23/2010 3-213 Cr Diss 1.4   ug/L 1.0 
02/23/2010 3-213 Cr Total 10   ug/L 1.0 
02/23/2010 3-213 NH3-N Total 0.31   mg/L 0.10 
02/23/2010 3-213 Turbidity N/A 56.2   NTU 0.05 
02/23/2010 3-213 NO2-N N/A 0.05 J mg/L 0.10 
02/23/2010 3-213 EC N/A 85.5   umhos/cm 1.0 
02/23/2010 3-213 Ortho-P Diss 0.08   mg/L 0.03 
02/23/2010 3-213 DOC N/A 3.9   mg/L -- 
02/23/2010 3-213 Hardness as CaCO3 Total 38   mg/L 2 
02/23/2010 3-213 NO3-N N/A 0.37   mg/L 0.10 
02/23/2010 3-213 pH N/A 7.8   pH Units 0.1 
02/23/2010 3-213 TSS N/A 74   mg/L 1 
02/23/2010 3-213 TDS N/A 40   mg/L 1 
02/23/2010 3-213 TKN Total 1.24   mg/L 0.10 
02/23/2010 3-213 TOC N/A 5.1   mg/L 1.0 
02/23/2010 3-213 P Total 0.18   mg/L 0.03 
02/23/2010 3-213 Cu Diss 7.1   ug/L 1.0 
02/23/2010 3-213 Cu Total 35   ug/L 1.0 
02/23/2010 3-213 Ni Diss 0.9 J ug/L 1.0 
02/23/2010 3-213 Ni Total 8.4   ug/L 1.0 
02/23/2010 3-213 Pb Diss 0.08 U ug/L 1.0 
02/23/2010 3-213 Pb Total 5.7   ug/L 1.0 
02/23/2010 3-213 Zn Diss 7.1   ug/L 5.0 
02/23/2010 3-213 Zn Total 110   ug/L 5.0 
02/23/2010 3-362 As Diss 1.4   ug/L 0.5 
02/23/2010 3-362 As Total 2   ug/L 0.5 
02/23/2010 3-362 Cd Diss 0.1 U ug/L 0.2 
02/23/2010 3-362 Cd Total 0.1 U ug/L 0.2 
02/23/2010 3-362 Cr Diss 0.4 J ug/L 1.0 
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02/23/2010 3-362 Cr Total 2.5   ug/L 1.0 
02/23/2010 3-362 NH3-N Total 0.58   mg/L 0.10 
02/23/2010 3-362 Turbidity N/A 24   NTU 0.05 
02/23/2010 3-362 NO2-N N/A 0.03 J mg/L 0.10 
02/23/2010 3-362 EC N/A 111   umhos/cm 1.0 
02/23/2010 3-362 Ortho-P Diss 0.32   mg/L 0.03 
02/23/2010 3-362 DOC N/A 9   mg/L -- 
02/23/2010 3-362 Hardness as CaCO3 Total 40   mg/L 2 
02/23/2010 3-362 NO3-N N/A 0.6   mg/L 0.10 
02/23/2010 3-362 pH N/A 7.5   pH Units 0.1 
02/23/2010 3-362 TSS N/A 34   mg/L 1 
02/23/2010 3-362 TDS N/A 44   mg/L 1 
02/23/2010 3-362 TKN Total 2.72   mg/L 0.10 
02/23/2010 3-362 TOC N/A 12.2   mg/L 1.0 
02/23/2010 3-362 P Total 0.44   mg/L 0.03 
02/23/2010 3-362 Cu Diss 6.9   ug/L 1.0 
02/23/2010 3-362 Cu Total 11   ug/L 1.0 
02/23/2010 3-362 Ni Diss 0.8 J ug/L 1.0 
02/23/2010 3-362 Ni Total 2.8   ug/L 1.0 
02/23/2010 3-362 Pb Diss 0.08 U ug/L 1.0 
02/23/2010 3-362 Pb Total 1   ug/L 1.0 
02/23/2010 3-362 Zn Diss 7   ug/L 5.0 
02/23/2010 3-362 Zn Total 24   ug/L 5.0 
02/23/2010 3-363 As Diss 1.8   ug/L 0.5 
02/23/2010 3-363 As Total 2.1   ug/L 0.5 
02/23/2010 3-363 Cd Diss 0.1 U ug/L 0.2 
02/23/2010 3-363 Cd Total 0.1 U ug/L 0.2 
02/23/2010 3-363 Cr Diss 0.4 J ug/L 1.0 
02/23/2010 3-363 Cr Total 1   ug/L 1.0 
02/23/2010 3-363 NH3-N Total 0.86   mg/L 0.10 
02/23/2010 3-363 Turbidity N/A 7   NTU 0.05 
02/23/2010 3-363 NO2-N N/A 0.02 J mg/L 0.10 
02/23/2010 3-363 EC N/A 111   umhos/cm 1.0 
02/23/2010 3-363 Ortho-P Diss 0.59   mg/L 0.03 
02/23/2010 3-363 DOC N/A 11.8   mg/L -- 
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02/23/2010 3-363 Hardness as CaCO3 Total 36   mg/L 2 
02/23/2010 3-363 NO3-N N/A 0.52   mg/L 0.10 
02/23/2010 3-363 pH N/A 7.5   pH Units 0.1 
02/23/2010 3-363 TSS N/A 16   mg/L 1 
02/23/2010 3-363 TDS N/A 43   mg/L 1 
02/23/2010 3-363 TKN Total 3.88   mg/L 0.10 
02/23/2010 3-363 TOC N/A 16.3   mg/L 1.0 
02/23/2010 3-363 P Total 0.76   mg/L 0.03 
02/23/2010 3-363 Cu Diss 7.2   ug/L 1.0 
02/23/2010 3-363 Cu Total 9   ug/L 1.0 
02/23/2010 3-363 Ni Diss 0.8 J ug/L 1.0 
02/23/2010 3-363 Ni Total 1.6   ug/L 1.0 
02/23/2010 3-363 Pb Diss 0.08 J ug/L 1.0 
02/23/2010 3-363 Pb Total 0.4 J ug/L 1.0 
02/23/2010 3-363 Zn Diss 12   ug/L 5.0 
02/23/2010 3-363 Zn Total 19   ug/L 5.0 
02/23/2010 3-364 As Diss 1.5   ug/L 0.5 
02/23/2010 3-364 As Total 1.8   ug/L 0.5 
02/23/2010 3-364 Cd Diss 0.1 U ug/L 0.2 
02/23/2010 3-364 Cd Total 0.1 U ug/L 0.2 
02/23/2010 3-364 Cr Diss 0.3 J ug/L 1.0 
02/23/2010 3-364 Cr Total 1 U ug/L 1.0 
02/23/2010 3-364 NH3-N Total 0.85   mg/L 0.10 
02/23/2010 3-364 Turbidity N/A 6.9   NTU 0.05 
02/23/2010 3-364 NO2-N N/A 0.02 J mg/L 0.10 
02/23/2010 3-364 EC N/A 121   umhos/cm 1.0 
02/23/2010 3-364 Ortho-P Diss 0.8   mg/L 0.03 
02/23/2010 3-364 DOC N/A 14.6   mg/L -- 
02/23/2010 3-364 Hardness as CaCO3 Total 24   mg/L 2 
02/23/2010 3-364 NO3-N N/A 0.16   mg/L 0.10 
02/23/2010 3-364 pH N/A 7.3   pH Units 0.1 
02/23/2010 3-364 TSS N/A 20   mg/L 1 
02/23/2010 3-364 TDS N/A 60   mg/L 1 
02/23/2010 3-364 TKN Total 6.57   mg/L 0.10 
02/23/2010 3-364 TOC N/A 21.9   mg/L 1.0 
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02/23/2010 3-364 P Total 1.04   mg/L 0.03 
02/23/2010 3-364 Cu Diss 7.2   ug/L 1.0 
02/23/2010 3-364 Cu Total 9.3   ug/L 1.0 
02/23/2010 3-364 Ni Diss 1.1   ug/L 1.0 
02/23/2010 3-364 Ni Total 2   ug/L 1.0 
02/23/2010 3-364 Pb Diss 0.1 J ug/L 1.0 
02/23/2010 3-364 Pb Total 0.7 J ug/L 1.0 
02/23/2010 3-364 Zn Diss 14   ug/L 5.0 
02/23/2010 3-364 Zn Total 22   ug/L 5.0 
02/23/2010 3-365 As Diss 2.3   ug/L 0.5 
02/23/2010 3-365 As Total 3.2   ug/L 0.5 
02/23/2010 3-365 Cd Diss 0.1 U ug/L 0.2 
02/23/2010 3-365 Cd Total 0.1 U ug/L 0.2 
02/23/2010 3-365 Cr Diss 0.4 J ug/L 1.0 
02/23/2010 3-365 Cr Total 1   ug/L 1.0 
02/23/2010 3-365 NH3-N Total 0.59   mg/L 0.10 
02/23/2010 3-365 Turbidity N/A 13.4   NTU 0.05 
02/23/2010 3-365 NO2-N N/A 0.02 J mg/L 0.10 
02/23/2010 3-365 EC N/A 132   umhos/cm 1.0 
02/23/2010 3-365 Ortho-P Diss 0.65   mg/L 0.03 
02/23/2010 3-365 DOC N/A 14.4   mg/L -- 
02/23/2010 3-365 Hardness as CaCO3 Total 50   mg/L 2 
02/23/2010 3-365 NO3-N N/A 0.88   mg/L 0.10 
02/23/2010 3-365 pH N/A 7.4   pH Units 0.1 
02/23/2010 3-365 TSS N/A 18   mg/L 1 
02/23/2010 3-365 TDS N/A 52   mg/L 1 
02/23/2010 3-365 TKN Total 4.33   mg/L 0.10 
02/23/2010 3-365 TOC N/A 23.8   mg/L 1.0 
02/23/2010 3-365 P Total 0.92   mg/L 0.03 
02/23/2010 3-365 Cu Diss 9.8   ug/L 1.0 
02/23/2010 3-365 Cu Total 12   ug/L 1.0 
02/23/2010 3-365 Ni Diss 1.1   ug/L 1.0 
02/23/2010 3-365 Ni Total 2   ug/L 1.0 
02/23/2010 3-365 Pb Diss 0.1 J ug/L 1.0 
02/23/2010 3-365 Pb Total 0.5 J ug/L 1.0 
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02/23/2010 3-365 Zn Diss 15   ug/L 5.0 
02/23/2010 3-365 Zn Total 15   ug/L 5.0 


U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not 
detected above the method detection limit.   
J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.44 0.65 in/90% 62 hours Yes 6125 89 Yes Composite sample collected  


3-362 Sac ORVTS  Rainfall 0.44 0.65 in/90% 62 hours Yes 400 97 Yes  Composite sample collected  


3-363 Sac ORVTS  Rainfall 0.44 0.65 in/90% 62 hours Yes 68 100 Yes  Passive sample collected 


3-364 Sac ORVTS  Rainfall 0.44 0.65 in/90% 62 hours Yes 124 100 Yes Passive sample collected


3-365 Sac ORVTS  Rainfall 0.44 0.65 in/90% 62 hours Yes 119 100 Yes Passive sample collected
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Storm Description 
A Pacific storm generated rainfall over the Sacramento Valley beginning afternoon on 2/26/10, and ending late afternoon on 2/26/10.  A total of 
0.44 inches of precipitation was recorded by the rain gauge located at Station 3-365. In comparison, the event precipitation measured at the 
Sacramento Executive Airport rain gauge was 0.39 inches.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  All four test stations and the Edge of Pavement (EOP) station were setup for this 
event.  Pre-storm set-up was performed on 2/25/10.  Samples were collected in the evening on 2/26/10. 


Sampling Issues 
At the EOP station (3-213), the flow meter measured 0.093 lps of flow before and after the monitored event when there was no flow. Therefore the 
data was corrected by subtracting 0.093 lps from the values that were recorded during the event. The flow meter was recalibrated and it still 
continues to record flow during periods of no flow.  Multiple flow meters have been used at this station; all have had some type of flow 
measurement error.  The bubbler tube seems to be clear of any obstructions.   


Composite samples were collected at stations 3-213, 3-362.  Passive samples were collected at stations 3-363, 3-364 and 3-365.  No channeling or flow 
diversions were observed.  Samples were shipped to an analytical laboratory for testing.  


Low flow volumes indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Therefore infiltration of runoff is 
expected to be the primary cause of low runoff volumes.  Other causes of low runoff volumes may include absorption and evaporation. 


Laboratory Data Review  
Preliminary review of the analytical data from Station 3-213 (EOP) indicates that constituent concentrations are consistent with the mean highway 
runoff concentrations presented in the Discharge Characterization Study Report (Caltrans 2003) (CTSW-RT-03-065.51.42). Comparison of results 
between Station 3-213 (EOP) and Test Stations 3-362, 3-363, 3-364, and 3-365 indicate that nitrite and several total and dissolved metals 
concentrations were lower at the test stations than EOP runoff.  Total organic carbon (TOC), total Kjeldahl nitrogen (TKN), Ammonia Nitrogen 
(NH3-N), dissolved ortho-phosphorus, and total phosphorus were higher at the test strips than EOP.  Increased concentrations could be caused by 
loose soil and nutrients from mulch materials present in the biostrips.   
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  
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Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volumes seem lower at ROW stations than what is expected for precipitation amount. This may be in part due to infiltration. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Runoff volumes at ROW stations seem lower than what is expected for precipitation amount, however this is similar to other events at these 
locations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
NA 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Field logs have been reviewed for accuracy and completeness but are not included in this document as agreed upon with Caltrans personnel. 


Any questions or problems that arose during our review of this field data have been resolved.


 
It is still uncertain why low flow volumes are present at the ROW collection systems, although low volumes are consistent with previous events. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2009/10-2/26/10


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 02/26/10 14:14
Stop Date/Time: 02/26/10 16:28
Event Rain (mm): 11.18
Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/26/10 14:20
Stop Date/Time: 02/26/10 17:53
Total Flow Volume (L): 6125
Peak Flow (L/s): 1.93
Obs. Fraction Runoff/Rain Volume: 1.661


Sample Data
Start Date/Time: 02/26/10 14:33
Stop Date/Time: 02/26/10 16:34
Estimated Percent Capture: 89%
Successful Aliquots: 34


Notes  RO/Rain>>1_Consistent with prior events. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2009/10-2/26/10


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.7


Rain Data (user-defined event)
Start Date/Time: 02/26/10 14:14
Stop Date/Time: 02/26/10 16:28
Event Rain (mm): 11.18
Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/26/10 14:07
Stop Date/Time: 02/26/10 18:18
Total Flow Volume (L): 400
Peak Flow (L/s): 0.31
Obs. Fraction Runoff/Rain Volume: 0.087


Sample Data
Start Date/Time: 02/26/10 14:29
Stop Date/Time: 02/26/10 18:05
Estimated Percent Capture: 97%
Successful Aliquots: 20


Notes:  RO/Rain <<1_RO infiltration suspected.
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Event Summary
Site: Sac ORVTS  (3-365)
Event: 2009/10-2/26/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 02/26/10 14:14


Stop Date/Time: 02/26/10 16:28


Event Rain (mm): 11.18
Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/26/10 14:12


Stop Date/Time: 02/26/10 18:50


Total Flow Volume (L): 119
Peak Flow (L/s): 0.07
Obs. Fraction Runoff/Rain Volume: 0.020


Notes: Passive sample collected. RO/Rain <<1_RO infiltration suspected. No sample data provided. 
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Laboratory Data Checklist  


We recommend that Caltrans accept/ this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Analyses of total and dissolved Al and Fe were included in the laboratory report while DOC was not. COC and invoices are being reviewed for 
reason of inclusion and exclusion for these constituents.  


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Generally yes, but the turbidity value at 3-363 was higher than usual at this location. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 
Generally yes, but the turbidity value at 3-363 was high while the TSS and TDS remained low at this location. 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not Applicable 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


Currently, there are still some outstanding issues regarding additional analysis. These will be resolved prior to finalization of this PSTM. 
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Analytical 


Sampling Date Site ID Parameter  Value Qualifier Units Reporting Limit Fraction


02/26/2010 3-213 As Diss 1.1   ug/L 0.5 


02/26/2010 3-213 As Total 2.0   ug/L 0.5 


02/26/2010 3-213 Cd Diss 0.1 U ug/L 0.2 


02/26/2010 3-213 Cd Total 0.6   ug/L 0.2 


02/26/2010 3-213 Cr Diss 1.7   ug/L 1.0 


02/26/2010 3-213 Cr Total 9.0   ug/L 1.0 


02/26/2010 3-213 NH3-N 0.10 Total 0.26   mg/L 


02/26/2010 3-213 Turbidity N/A 78.9   NTU 0.05 


02/26/2010 3-213 NO2-N N/A 0.05 J mg/L 0.10 


02/26/2010 3-213 EC N/A 83.8   umhos/cm 1.0 


02/26/2010 3-213 O P 0.03 rtho- Diss 0.08   mg/L 


02/26/2010 3-213 DOC N/A --   mg/L -- 


02/26/2010 3-213 Hardness as CaCO3 Total 36   mg/L 2 


02/26/2010 3-213 NO3-N N/A 0.47 0.10   mg/L 


02/26/2010 3-213 pH N/A 7.8   pH Units 0.1 


02/26/2010 3-213 TSS N/A 107   mg/L 1 


02/26/2010 3-213 TDS N/A 36   mg/L 1 


02/26/2010 3-213 TKN Total 1.21 0.10   mg/L 


02/26/2010 3-213 TOC N/A 3.3   mg/L 1.0 


02/26/2010 3-213 P Total 0.22   mg/L 0.03 


02/26/2010 3-213 Cu Diss 10   ug/L 1.0 


02/26/2010 3-213 Cu Total 39   ug/L 1.0 


02/26/2010 3-213 Ni Diss 0.9 J ug/L 1.0 


02/26/2010 3-213 Ni Total 8.1   ug/L 1.0 


02/26/2010 3-213 Pb Diss 0.08 J ug/L 1.0 


02/26/2010 3-213 Pb Total 7.4   ug/L 1.0 


02/26/2010 3-213 Zn Diss 9.6   ug/L 5.0 
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02/26/2010 3-213 Zn Total 140   ug/L 5.0 


02/26/2010 3-362 As Diss 1.4   ug/L 0.5 


02/26/2010 3-362 As Total 2.7   ug/L 0.5 


02/26/2010 3-362 Cd Diss 0.1 U ug/L 0.2 


02/26/2010 3-362 Cd Total 0.2   ug/L 0.2 


02/26/2010 3-362 Cr Diss 1.0   ug/L 1.0 


02/26/2010 3-362 Cr Total 12   ug/L 1.0 


02/26/2010 3-362 NH3-N 0.32 0.10 Total   mg/L 


02/26/2010 3-362 Turbidity N/A 106   NTU 0.05 


02/26/2010 3-362 NO2-N N/A 0.04 J mg/L 0.10 


02/26/2010 3-362 EC N/A 94.1   umhos/cm 1.0 


02/26/2010 3-362 O P 0.03 rtho- Diss 0.22   mg/L 


02/26/2010 3-362 DOC N/A --   mg/L -- 


02/26/2010 3-362 Hardness as CaCO3 Total 40   mg/L 2 


02/26/2010 3-362 NO3-N N/A 0.57 0.10   mg/L 


02/26/2010 3-362 pH N/A 7.5   pH Units 0.1 


02/26/2010 3-362 TSS N/A 149   mg/L 1 


02/26/2010 3-362 TDS N/A 39   mg/L 1 


02/26/2010 3-362 TKN Total 2.07 0.10   mg/L 


02/26/2010 3-362 TOC N/A 9.1   mg/L 1.0 


02/26/2010 3-362 P Total 0.46   mg/L 0.03 


02/26/2010 3-362 Cu Diss 8.3   ug/L 1.0 


02/26/2010 3-362 Cu Total 23   ug/L 1.0 


02/26/2010 3-362 Ni Diss 5.5   ug/L 1.0 


02/26/2010 3-362 Ni Total 18   ug/L 1.0 


02/26/2010 3-362 Pb Diss 0.08 U ug/L 1.0 


02/26/2010 3-362 Pb Total 4.5   ug/L 1.0 


02/26/2010 3-362 Zn Diss 14   ug/L 5.0 


02/26/2010 3-362 Zn Total 71   ug/L 5.0 


02/26/2010 3-363 As Diss 0.9   ug/L 0.5 
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02/26/2010 3-363 As Total 1.0   ug/L 0.5 


02/26/2010 3-363 Cd Diss 0.1 U ug/L 0.2 


02/26/2010 3-363 Cd Total 0.1 U ug/L 0.2 


02/26/2010 3-363 Cr Diss 0.2 J ug/L 1.0 


02/26/2010 3-363 Cr Total 0.6 J ug/L 1.0 


02/26/2010 3-363 NH3-N 0.10 Total 0.45   mg/L 


02/26/2010 3-363 Turbidity N/A 641   NTU 0.05 


02/26/2010 3-363 NO2-N N/A 0.01 J mg/L 0.10 


02/26/2010 3-363 EC N/A 51.4   umhos/cm 1.0 


02/26/2010 3-363 O P 0.03 rtho- Diss 0.22   mg/L 


02/26/2010 3-363 DOC N/A --   mg/L -- 


02/26/2010 3-363 Hardness as CaCO3 Total 22   mg/L 2 


02/26/2010 3-363 NO3-N N/A 0.35 0.10   mg/L 


02/26/2010 3-363 pH N/A 7.3   pH Units 0.1 


02/26/2010 3-363 TSS N/A 12   mg/L 1 


02/26/2010 3-363 TDS N/A 22   mg/L 1 


02/26/2010 3-363 TKN Total 1.72 0.10   mg/L 


02/26/2010 3-363 TOC N/A 8.2   mg/L 1.0 


02/26/2010 3-363 P Total 0.28   mg/L 0.03 


02/26/2010 3-363 Cu Diss 4.3   ug/L 1.0 


02/26/2010 3-363 Cu Total 5.6   ug/L 1.0 


02/26/2010 3-363 Ni Diss 0.2 J ug/L 1.0 


02/26/2010 3-363 Ni Total 0.7 J ug/L 1.0 


02/26/2010 3-363 Pb Diss 0.08 U ug/L 1.0 


02/26/2010 3-363 Pb Total 0.3 J ug/L 1.0 


02/26/2010 3-363 Zn Diss 7.8   ug/L 5.0 


02/26/2010 3-363 Zn Total 12   ug/L 5.0 


02/26/2010 3-364 As Diss 1.1   ug/L 0.5 


02/26/2010 3-364 As Total 1.4   ug/L 0.5 


02/26/2010 3-364 Cd Diss 0.1 U ug/L 0.2 
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02/26/2010 3-364 Cd Total 0.1 U ug/L 0.2 


02/26/2010 3-364 Cr Diss 0.3 J ug/L 1.0 


02/26/2010 3-364 Cr Total 1.0 U ug/L 1.0 


02/26/2010 3-364 NH3-N 0.10 Total 0.57   mg/L 


02/26/2010 3-364 Turbidity N/A 10.0   NTU 0.05 


02/26/2010 3-364 NO2-N N/A 0.02 J mg/L 0.10 


02/26/2010 3-364 EC N/A 79.0   umhos/cm 1.0 


02/26/2010 3-364 O P 0.03 rtho- Diss 0.47   mg/L 


02/26/2010 3-364 DOC N/A --   mg/L -- 


02/26/2010 3-364 Hardness as CaCO3 Total 22   mg/L 2 


02/26/2010 3-364 NO3-N N/A 0.14 0.10   mg/L 


02/26/2010 3-364 pH N/A 7.2   pH Units 0.1 


02/26/2010 3-364 TSS N/A 20   mg/L 1 


02/26/2010 3-364 TDS N/A 64   mg/L 1 


02/26/2010 3-364 TKN Total 6.43 0.10   mg/L 


02/26/2010 3-364 TOC N/A 18.9   mg/L 1.0 


02/26/2010 3-364 P Total 0.66   mg/L 0.03 


02/26/2010 3-364 Cu Diss 6.0   ug/L 1.0 


02/26/2010 3-364 Cu Total 9.9   ug/L 1.0 


02/26/2010 3-364 Ni Diss 0.4 J ug/L 1.0 


02/26/2010 3-364 Ni Total 1.5   ug/L 1.0 


02/26/2010 3-364 Pb Diss 0.1 J ug/L 1.0 


02/26/2010 3-364 Pb Total 0.6 J ug/L 1.0 


02/26/2010 3-364 Zn Diss 13   ug/L 5.0 


02/26/2010 3-364 Zn Total 29   ug/L 5.0 


02/26/2010 3-365 As Diss 2.7   ug/L 0.5 


02/26/2010 3-365 As Total 3.4   ug/L 0.5 


02/26/2010 3-365 Cd Diss 0.1 U ug/L 0.2 


02/26/2010 3-365 Cd Total 0.1 U ug/L 0.2 


02/26/2010 3-365 Cr Diss 0.3 J ug/L 1.0 
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02/26/2010 3-365 Cr Total 3.3   ug/L 1.0 


02/26/2010 3-365 NH3-N 0.10 Total 0.60   mg/L 


02/26/2010 3-365 Turbidity N/A 58.2   NTU 0.05 


02/26/2010 3-365 NO2-N N/A 0.03 J mg/L 0.10 


02/26/2010 3-365 EC N/A 102   umhos/cm 1.0 


02/26/2010 3-365 O P 0.03 rtho- Diss 0.40   mg/L 


02/26/2010 3-365 DOC N/A --   mg/L -- 


02/26/2010 3-365 Hardness as CaCO3 Total 42   mg/L 2 


02/26/2010 3-365 NO3-N N/A 0.56 0.10   mg/L 


02/26/2010 3-365 pH N/A 7.4   pH Units 0.1 


02/26/2010 3-365 TSS N/A 47   mg/L 1 


02/26/2010 3-365 TDS N/A 60   mg/L 1 


02/26/2010 3-365 TKN Total 2.82 0.10   mg/L 


02/26/2010 3-365 TOC N/A 24.0   mg/L 1.0 


02/26/2010 3-365 P Total 0.62   mg/L 0.03 


02/26/2010 3-365 Cu Diss 7.9   ug/L 1.0 


02/26/2010 3-365 Cu Total 11   ug/L 1.0 


02/26/2010 3-365 Ni Diss 0.8 J ug/L 1.0 


02/26/2010 3-365 Ni Total 3.5   ug/L 1.0 


02/26/2010 3-365 Pb Diss 0.2 J ug/L 1.0 


02/26/2010 3-365 Pb Total 0.8 J ug/L 1.0 


02/26/2010 3-365 Zn Diss 9.8   ug/L 5.0 


02/26/2010 3-365 Zn Total 18   ug/L 5.0 
U = ysis and confirmed to below th od r te wa
dete e met ection limit.   


Analyte was included in the anal e meth eporting limit. Analy s not 
cted above th hod det


J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.89 0.50 in/75% 11 hours Yes 12955 0 Yes 
Sampler error.  Sample not 


collected  


3-362 Sac ORVTS  Rainfall 0.89 0.50 in/75% 11 hours Yes 1338 100 Yes  Composite sample collected 


3-363 Sac ORVTS  Rainfall 0.89 0.50 in/75% 11 hours Yes 295 97 Yes  Composite sample collected 


3-364 Sac ORVTS  Rainfall 0.89 0.50 in/75% 11 hours Yes 690 100 Yes  Composite sample collected 


3-365 Sac ORVTS  Rainfall 0.89 0.50 in/75% 11 hours Yes 851 99 Yes  Composite sample collected 
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Storm Description 
A Pacific storm generated rainfall over the Sacramento Valley beginning early morning on 3/3/10, and ending close to midnight.  A total of 0.98 
inches of precipitation was recorded by the rain gauge located at Station 3-365. In comparison, the event precipitation measured at the Sacramento 
Executive Airport rain gauge was 0.88 inches.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  All four test stations and the Edge of Pavement (EOP) station were setup for this 
event.  Pre-storm set-up was performed on 3/2/10.  Samples were collected in the morning on 3/4/10. 


Sampling Issues 
At the EOP station (3-213), the sampler malfunctioned and no sample was collected. The sampler was shut down and reprogrammed and appears 
to be functioning correctly. Composite samples were collected at stations 3-362, 3-363, 3-364 and 3-365.  No channeling or flow diversions were 
observed.   Samples were shipped to an analytical laboratory for testing.  


Low flow volumes indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Therefore infiltration of runoff is 
expected to be the primary cause of low runoff volumes.  Other causes of low runoff volumes may include absorption and evaporation. 


Laboratory Data Review  
Preliminary review of the analytical data from Test Stations 3-362, 3-363, 3-364, and 3-365 indicate that constituent concentrations were generally 
consistent with past data at these locations.  
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 
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The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volumes seem lower at ROW stations than what is expected for precipitation amount. This may be in part due to infiltration. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Runoff volume at EOP station is high.  Flow measurement at low flows is overestimated. Runoff volumes at ROW stations seem lower than what is 
expected for precipitation amount, however this is similar to other events at these locations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
NA 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Field logs have been reviewed for accuracy and completeness but are not included in this document as agreed upon with Caltrans personnel. 


Any questions or problems that arose during our review of this field data have been resolved.


 
Low flow volumes are present at the ROW collection systems, infiltration is suspected to be the main cause. Low volumes are consistent with 
previous events. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2009/10-3/3/10


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 03/03/10 05:41


Stop Date/Time: 03/04/10 03:06


Event Rain (mm): 22.61
Max Intensity (mm/hr): 9.14


Runoff Data
Start Date/Time: 03/03/10 05:53


Stop Date/Time: 03/04/10 05:00


Total Flow Volume (L): 12979
Peak Flow (L/s): 1.71


Obs. Fraction Runoff/Rain Volume: 1.740


Notes: Sampler error.  No sample collected.    RO/Rain>>1_Consistent with prior events. Flume overestimates flow during periods of low flow.
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Event Summary
Site: Sac ORVTS  (3-363)
Event: 2009/10-3/3/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 03/03/10 05:41


Stop Date/Time: 03/04/10 03:06


Event Rain (mm): 22.61
Max Intensity (mm/hr): 9.14


Runoff Data
Start Date/Time: 03/03/10 05:48


Stop Date/Time: 03/04/10 04:42


Total Flow Volume (L): 295
Peak Flow (L/s): 0.03


Obs. Fraction Runoff/Rain Volume: 0.025


Sample Data
Start Date/Time: 03/03/10 06:24


Stop Date/Time: 03/04/10 04:40


Estimated Percent Capture: 97%
Successful Aliquots: 31


Notes:  RO/Rain <<1_RO infiltration suspected. 
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Event Summary
Site: Sac ORVTS  (3-364)
Event: 2009/10-3/3/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 03/03/10 05:41


Stop Date/Time: 03/04/10 03:06


Event Rain (mm): 22.61
Max Intensity (mm/hr): 9.14


Runoff Data
Start Date/Time: 03/03/10 05:43


Stop Date/Time: 03/04/10 05:28


Total Flow Volume (L): 690
Peak Flow (L/s): 0.11


Obs. Fraction Runoff/Rain Volume: 0.059


Sample Data
Start Date/Time: 03/03/10 05:45


Stop Date/Time: 03/04/10 05:26


Estimated Percent Capture: 100%
Successful Aliquots: 69


Notes:   RO/Rain <<1_RO infiltration suspected. 
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Laboratory Data Checklist  
We recommend that Caltrans accept/ this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not Applicable 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 
3/3/2010 3-362 As Diss 1.2   ug/L 0.5 
3/3/2010 3-362 As Total 2.2   ug/L 0.5 
3/3/2010 3-362 Cd Diss 0.1 J ug/L 0.2 
3/3/2010 3-362 Cd Total 0.2   ug/L 0.2 
3/3/2010 3-362 Cr Diss 0.9 J ug/L 1.0 
3/3/2010 3-362 Cr Total 8   ug/L 1.0 
3/3/2010 3-362 NH3-N Total 0.22   mg/L 0.10 
3/3/2010 3-362 Turbidity N/A 74.4   NTU 0.05 
3/3/2010 3-362 NO2-N N/A 0.03 J mg/L 0.10 
3/3/2010 3-362 EC N/A 103   umhos/cm 1.0 
3/3/2010 3-362 Ortho-P Diss 0.14   mg/L 0.03 
3/3/2010 3-362 DOC N/A 4.2   mg/L 1.0 
3/3/2010 3-362 Hardness as CaCO3 Total 60   mg/L 2 
3/3/2010 3-362 NO3-N N/A 0.22   mg/L 0.10 
3/3/2010 3-362 pH N/A 7.8   pH Units 0.1 
3/3/2010 3-362 TSS N/A 98   mg/L 1 
3/3/2010 3-362 TDS N/A 62   mg/L 1 
3/3/2010 3-362 TKN Total 1.31   mg/L 0.10 
3/3/2010 3-362 TOC N/A 8.7   mg/L 1.0 
3/3/2010 3-362 P Total 0.25   mg/L 0.03 
3/3/2010 3-362 Cu Diss 5.6   ug/L 1.0 
3/3/2010 3-362 Cu Total 15   ug/L 1.0 
3/3/2010 3-362 Ni Diss 1   ug/L 1.0 
3/3/2010 3-362 Ni Total 7.4   ug/L 1.0 
3/3/2010 3-362 Pb Diss 0.2 J ug/L 1.0 
3/3/2010 3-362 Pb Total 2.9   ug/L 1.0 
3/3/2010 3-362 Zn Diss 7.6   ug/L 5.0 
3/3/2010 3-362 Zn Total 41   ug/L 5.0 
3/3/2010 3-363 As Diss 8.1   ug/L 0.5 
3/3/2010 3-363 As Total 9.1   ug/L 0.5 
3/3/2010 3-363 Cd Diss 0.1 U ug/L 0.2 
3/3/2010 3-363 Cd Total 0.1 U ug/L 0.2 
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3/3/2010 3-363 Cr Diss 1.2   ug/L 1.0 
3/3/2010 3-363 Cr Total 2.6   ug/L 1.0 
3/3/2010 3-363 NH3-N Total 0.24   mg/L 0.10 
3/3/2010 3-363 Turbidity N/A 17.3   NTU 0.05 
3/3/2010 3-363 NO2-N N/A 0.01 J mg/L 0.10 
3/3/2010 3-363 EC N/A 356   umhos/cm 1.0 
3/3/2010 3-363 Ortho-P Diss 0.22   mg/L 0.03 
3/3/2010 3-363 DOC N/A 17.3   mg/L 1.0 
3/3/2010 3-363 Hardness as CaCO3 Total 196   mg/L 2 
3/3/2010 3-363 NO3-N N/A 0.12   mg/L 0.10 
3/3/2010 3-363 pH N/A 6.7   pH Units 0.1 
3/3/2010 3-363 TSS N/A 19   mg/L 1 
3/3/2010 3-363 TDS N/A 252   mg/L 1 
3/3/2010 3-363 TKN Total 1.7   mg/L 0.10 
3/3/2010 3-363 TOC N/A 27.5   mg/L 1.0 
3/3/2010 3-363 P Total 0.33   mg/L 0.03 
3/3/2010 3-363 Cu Diss 7.5   ug/L 1.0 
3/3/2010 3-363 Cu Total 9.6   ug/L 1.0 
3/3/2010 3-363 Ni Diss 2   ug/L 1.0 
3/3/2010 3-363 Ni Total 3.3   ug/L 1.0 
3/3/2010 3-363 Pb Diss 0.2 J ug/L 1.0 
3/3/2010 3-363 Pb Total 0.6 J ug/L 1.0 
3/3/2010 3-363 Zn Diss 9.4   ug/L 5.0 
3/3/2010 3-363 Zn Total 13   ug/L 5.0 
3/3/2010 3-364 As Diss 5.6   ug/L 0.5 
3/3/2010 3-364 As Total 7   ug/L 0.5 
3/3/2010 3-364 Cd Diss 0.1 U ug/L 0.2 
3/3/2010 3-364 Cd Total 0.1 U ug/L 0.2 
3/3/2010 3-364 Cr Diss 0.8 J ug/L 1.0 
3/3/2010 3-364 Cr Total 2   ug/L 1.0 
3/3/2010 3-364 NH3-N Total 0.32   mg/L 0.10 
3/3/2010 3-364 Turbidity N/A 21.6   NTU 0.05 
3/3/2010 3-364 NO2-N N/A 0.03 J mg/L 0.10 
3/3/2010 3-364 EC N/A 314   umhos/cm 1.0 
3/3/2010 3-364 Ortho-P Diss 0.72   mg/L 0.03 
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3/3/2010 3-364 DOC N/A 17.4   mg/L 1.0 
3/3/2010 3-364 Hardness as CaCO3 Total 146   mg/L 2 
3/3/2010 3-364 NO3-N N/A 0.01 J mg/L 0.10 
3/3/2010 3-364 pH N/A 7.1   pH Units 0.1 
3/3/2010 3-364 TSS N/A 13   mg/L 1 
3/3/2010 3-364 TDS N/A 322   mg/L 1 
3/3/2010 3-364 TKN Total 3.76   mg/L 0.10 
3/3/2010 3-364 TOC N/A 52.5   mg/L 1.0 
3/3/2010 3-364 P Total 0.97   mg/L 0.03 
3/3/2010 3-364 Cu Diss 6.9   ug/L 1.0 
3/3/2010 3-364 Cu Total 9.9   ug/L 1.0 
3/3/2010 3-364 Ni Diss 1.9   ug/L 1.0 
3/3/2010 3-364 Ni Total 3.2   ug/L 1.0 
3/3/2010 3-364 Pb Diss 0.4 J ug/L 1.0 
3/3/2010 3-364 Pb Total 0.7 J ug/L 1.0 
3/3/2010 3-364 Zn Diss 12   ug/L 5.0 
3/3/2010 3-364 Zn Total 17   ug/L 5.0 
3/3/2010 3-365 As Diss 4.5   ug/L 0.5 
3/3/2010 3-365 As Total 5.2   ug/L 0.5 
3/3/2010 3-365 Cd Diss 0.1 U ug/L 0.2 
3/3/2010 3-365 Cd Total 0.1 U ug/L 0.2 
3/3/2010 3-365 Cr Diss 0.8 J ug/L 1.0 
3/3/2010 3-365 Cr Total 2.7   ug/L 1.0 
3/3/2010 3-365 NH3-N Total 0.29   mg/L 0.10 
3/3/2010 3-365 Turbidity N/A 23.9   NTU 0.05 
3/3/2010 3-365 NO2-N N/A 0.01 J mg/L 0.10 
3/3/2010 3-365 EC N/A 305   umhos/cm 1.0 
3/3/2010 3-365 Ortho-P Diss 0.39   mg/L 0.03 
3/3/2010 3-365 DOC N/A 10.8   mg/L 1.0 
3/3/2010 3-365 Hardness as CaCO3 Total 170   mg/L 2 
3/3/2010 3-365 NO3-N N/A 0.2   mg/L 0.10 
3/3/2010 3-365 pH N/A 7.8   pH Units 0.1 
3/3/2010 3-365 TSS N/A 24   mg/L 1 
3/3/2010 3-365 TDS N/A 220   mg/L 1 
3/3/2010 3-365 TKN Total 1.73   mg/L 0.10 
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3/3/2010 3-365 TOC N/A 21.1   mg/L 1.0 
3/3/2010 3-365 P Total 0.5   mg/L 0.03 
3/3/2010 3-365 Cu Diss 6   ug/L 1.0 
3/3/2010 3-365 Cu Total 8   ug/L 1.0 
3/3/2010 3-365 Ni Diss 1.6   ug/L 1.0 
3/3/2010 3-365 Ni Total 3.5   ug/L 1.0 
3/3/2010 3-365 Pb Diss 0.1 J ug/L 1.0 
3/3/2010 3-365 Pb Total 0.6 J ug/L 1.0 
3/3/2010 3-365 Zn Diss 8.2   ug/L 5.0 
3/3/2010 3-365 Zn Total 12   ug/L 5.0 


U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not 
detected above the method detection limit.   
J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.19 0.3 in. / 75% 5 days Yes 1982 87 Yes Composite sample collected 


3-362 Sac ORVTS  Rainfall 0.19 0.3 in. / 75% 5 days Yes 96 97 Yes Composite sample collected 


3-363 Sac ORVTS  Rainfall 0.19 0.3 in. / 75% 5 days Yes 39 92 Yes Composite sample collected 


3-364 Sac ORVTS  Rainfall 0.19 0.3 in. / 75% 5 days Yes 88 97 Yes Composite sample collected 


3-365 Sac ORVTS  Rainfall 0.19 0.3 in. / 75% 5 days Yes 31 76 Yes Composite sample collected 
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Storm Description 
A Pacific storm generated rainfall over the Sacramento Valley around 1:00 am on 3/30/10 and ended after a couple of hours.  A total of 0.19 inches 
of precipitation was recorded by the rain gauge located at Station 3-365. In comparison, the event precipitation measured at the Sacramento County 
Beach Lake rain gauge was 0.16 inches.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  All four test stations and the Edge of Pavement (EOP) station were setup for this 
event.  Pre-storm set-up was performed on 3/29/10 when all four test stations and the Edge of Pavement (EOP) station were setup for this event.  
Post storm activities were completed in the morning on 3/30/10. 


Sampling Issues 
At the EOP station (3-213), the flow meter measured 0.093 lps of flow before and after the monitored event when there was no flow. Therefore the 
data was corrected by subtracting 0.093 lps from the values that were recorded during the event. Multiple flow meters have been used at this 
station; all have had some type of flow measurement error.  The bubbler tube seems to be clear of any obstructions.   


Composite samples were collected at stations 3-312, 3-362, 3-363, 3-364 and 3-365.  No channeling or flow diversions were observed.   Samples were 
shipped to an analytical laboratory for testing.  


Low flow volumes indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Therefore infiltration of runoff is 
expected to be the primary cause of low runoff volumes.  Other causes of low runoff volumes may include absorption and evaporation. 


Laboratory Data Review  
Preliminary review of the analytical data from Test Stations 3-213, 3-362, 3-363, 3-364, and 3-365 indicate that constituent concentrations were 
generally consistent with past data at these locations. 


 
Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
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 Project: ORVTS Event Start Date: 3/30/2010 


2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volumes seem lower at ROW stations than what is expected for precipitation amount. This may be in part due to infiltration. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Runoff volume at EOP station is high.  Flow measurement at low flows is overestimated. Runoff volumes at ROW stations seem lower than what is 
expected for precipitation amount, however this is similar to other events at these locations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
NA 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Field logs have been reviewed for accuracy and completeness but are not included in this document as agreed upon with Caltrans personnel. 


Any questions or problems that arose during our review of this field data have been resolved.


 
Low flow volumes are present at the ROW collection systems, infiltration is suspected to be the main cause. Low volumes are consistent with 
previous events. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2009/10-3/30/10


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 03/30/10 01:00


Stop Date/Time: 03/30/10 01:35


Event Rain (mm): 4.83
Max Intensity (mm/hr): 27.43


Runoff Data
Start Date/Time: 03/30/10 01:05


Stop Date/Time: 03/30/10 02:49


Total Flow Volume (L): 1982
Peak Flow (L/s): 3.89


Obs. Fraction Runoff/Rain Volume: 1.244


Sample Data
Start Date/Time: 03/30/10 01:22


Stop Date/Time: 03/30/10 02:11


Estimated Percent Capture: 87%
Avg. Successful Aliquots/Bottle: 11


Max. Successful Aliquots (Bottle#1): 15


Notes:  RO/Rain>>1_Consistent with prior events. Flume overestimates flow during periods of low flow.
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Event Summary
Site: Sac ORVTS  (3-362)
Event: 2009/10-3/30/10


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.7


Rain Data (user-defined event)
Start Date/Time: 03/30/10 01:00


Stop Date/Time: 03/30/10 01:35


Event Rain (mm): 4.83
Max Intensity (mm/hr): 27.43


Runoff Data
Start Date/Time: 03/30/10 01:00


Stop Date/Time: 03/30/10 06:30


Total Flow Volume (L): 96
Peak Flow (L/s): 0.08


Obs. Fraction Runoff/Rain Volume: 0.049


Sample Data
Start Date/Time: 03/30/10 01:09


Stop Date/Time: 03/30/10 06:28


Estimated Percent Capture: 97%
Successful Aliquots: 20


Notes: RO/Rain <<1_RO infiltration suspected.  
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Event Summary
Site: Sac ORVTS  (3-363)
Event: 2009/10-3/30/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 03/30/10 01:00


Stop Date/Time: 03/30/10 01:35


Event Rain (mm): 4.83
Max Intensity (mm/hr): 27.43


Runoff Data
Start Date/Time: 03/30/10 01:03


Stop Date/Time: 03/30/10 06:11


Total Flow Volume (L): 39
Peak Flow (L/s): 0.02


Obs. Fraction Runoff/Rain Volume: 0.016


Sample Data
Start Date/Time: 03/30/10 01:21


Stop Date/Time: 03/30/10 05:58


Estimated Percent Capture: 92%
Successful Aliquots: 9


Notes:  RO/Rain <<1_RO infiltration suspected.  
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Event Summary
Site: Sac ORVTS  (3-364)
Event: 2009/10-3/30/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 03/30/10 01:00


Stop Date/Time: 03/30/10 01:35


Event Rain (mm): 4.83
Max Intensity (mm/hr): 27.43


Runoff Data
Start Date/Time: 03/30/10 01:02


Stop Date/Time: 03/30/10 06:45


Total Flow Volume (L): 88
Peak Flow (L/s): 0.05


Obs. Fraction Runoff/Rain Volume: 0.035


Sample Data
Start Date/Time: 03/30/10 01:12


Stop Date/Time: 03/30/10 06:43


Estimated Percent Capture: 97%
Successful Aliquots: 17


Notes:   RO/Rain <<1_RO infiltration suspected.  
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Event Summary
Site: Sac ORVTS  (3-365)
Event: 2009/10-3/30/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 03/30/10 01:00
Stop Date/Time: 03/30/10 01:35


Runoff Data


Event Rain (mm): 4.83
Max Intensity (mm/hr): 27.43


Start Date/Time: 03/30/10 01:13
Stop Date/Time: 03/30/10 03:39


Sample Data


Total Flow Volume (L): 31
Peak Flow (L/s): 0.03
Obs. Fraction Runoff/Rain Volume: 0.012


Start Date/Time: 03/30/10 01:27
Stop Date/Time: 03/30/10 03:37


Estimated Percent Capture: 76%
Successful Aliquots: 6


Notes:   RO/Rain <<1_RO infiltration suspected.   
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 
3-213 03/30/2010 As Diss 1.1   ug/L 0.5 
3-213 03/30/2010 As Total 2.4   ug/L 0.5 
3-213 03/30/2010 Cd Diss 0.1 U ug/L 0.2 
3-213 03/30/2010 Cd Total 0.6   ug/L 0.2 
3-213 03/30/2010 Cr Diss 1.2   ug/L 1.0 
3-213 03/30/2010 Cr Total 12   ug/L 1.0 
3-213 03/30/2010 NH3-N Total 0.28   mg/L 0.10 
3-213 03/30/2010 Turbidity N/A 53.8   NTU 0.05 
3-213 03/30/2010 NO2-N N/A 0.04 J mg/L 0.10 
3-213 03/30/2010 EC N/A 96.6   umhos/cm 1.0 
3-213 03/30/2010 Ortho-P Diss 0.13   mg/L 0.03 
3-213 03/30/2010 DOC N/A 5.9   mg/L 1.0 
3-213 03/30/2010 Hardness as CaCO3 Total 30   mg/L 2 
3-213 03/30/2010 NO3-N N/A 0.75   mg/L 0.10 
3-213 03/30/2010 pH N/A 7.5   pH Units 0.1 
3-213 03/30/2010 TSS N/A 104   mg/L 1 
3-213 03/30/2010 TDS N/A 68   mg/L 1 
3-213 03/30/2010 TKN Total 1.71   mg/L 0.10 
3-213 03/30/2010 TOC N/A 7.0   mg/L 1.0 
3-213 03/30/2010 P Total 0.30   mg/L 0.03 
3-213 03/30/2010 Cu Diss 12   ug/L 1.0 
3-213 03/30/2010 Cu Total 45   ug/L 1.0 
3-213 03/30/2010 Ni Diss 1.4   ug/L 1.0 
3-213 03/30/2010 Ni Total 11   ug/L 1.0 
3-213 03/30/2010 Pb Diss 0.08 J ug/L 1.0 
3-213 03/30/2010 Pb Total 10   ug/L 1.0 
3-213 03/30/2010 Zn Diss 13   ug/L 5.0 
3-213 03/30/2010 Zn Total 200   ug/L 5.0 
3-362 03/30/2010 As Diss 1.9   ug/L 0.5 
3-362 03/30/2010 As Total 2.6   ug/L 0.5 
3-362 03/30/2010 Cd Diss 0.1 U ug/L 0.2 
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3-362 03/30/2010 Cd Total 0.3   ug/L 0.2 
3-362 03/30/2010 Cr Diss 0.7 J ug/L 1.0 
3-362 03/30/2010 Cr Total 3.8   ug/L 1.0 
3-362 03/30/2010 NH3-N Total 0.44   mg/L 0.10 
3-362 03/30/2010 Turbidity N/A 39.2   NTU 0.05 
3-362 03/30/2010 NO2-N N/A 0.07 J mg/L 0.10 
3-362 03/30/2010 EC N/A 158   umhos/cm 1.0 
3-362 03/30/2010 Ortho-P Diss 0.72   mg/L 0.03 
3-362 03/30/2010 DOC N/A 22.6   mg/L 1.0 
3-362 03/30/2010 Hardness as CaCO3 Total 48   mg/L 2 
3-362 03/30/2010 NO3-N N/A 1.55   mg/L 0.10 
3-362 03/30/2010 pH N/A 7.2   pH Units 0.1 
3-362 03/30/2010 TSS N/A 56   mg/L 1 
3-362 03/30/2010 TDS N/A 134   mg/L 1 
3-362 03/30/2010 TKN Total 7.77   mg/L 0.10 
3-362 03/30/2010 TOC N/A 29.4   mg/L 1.0 
3-362 03/30/2010 P Total 1.23   mg/L 0.03 
3-362 03/30/2010 Cu Diss 19   ug/L 1.0 
3-362 03/30/2010 Cu Total 28   ug/L 1.0 
3-362 03/30/2010 Ni Diss 2.0   ug/L 1.0 
3-362 03/30/2010 Ni Total 5.0   ug/L 1.0 
3-362 03/30/2010 Pb Diss 0.1 J ug/L 1.0 
3-362 03/30/2010 Pb Total 2.1   ug/L 1.0 
3-362 03/30/2010 Zn Diss 45   ug/L 5.0 
3-362 03/30/2010 Zn Total 92   ug/L 5.0 
3-363 03/30/2010 As Diss 1.6   ug/L 0.5 
3-363 03/30/2010 As Total 1.8   ug/L 0.5 
3-363 03/30/2010 Cd Diss 0.1 U ug/L 0.2 
3-363 03/30/2010 Cd Total 0.1 U ug/L 0.2 
3-363 03/30/2010 Cr Diss 0.5 J ug/L 1.0 
3-363 03/30/2010 Cr Total 1.5   ug/L 1.0 
3-363 03/30/2010 NH3-N Total 0.61   mg/L 0.10 
3-363 03/30/2010 Turbidity N/A 47.4   NTU 0.05 
3-363 03/30/2010 NO2-N N/A 0.03 J mg/L 0.10 
3-363 03/30/2010 EC N/A 99.0   umhos/cm 1.0 
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3-363 03/30/2010 Ortho-P Diss 0.54   mg/L 0.03 
3-363 03/30/2010 DOC N/A 17.6   mg/L 1.0 
3-363 03/30/2010 Hardness as CaCO3 Total 30   mg/L 2 
3-363 03/30/2010 NO3-N N/A 0.68   mg/L 0.10 
3-363 03/30/2010 pH N/A 6.8   pH Units 0.1 
3-363 03/30/2010 TSS N/A 31   mg/L 1 
3-363 03/30/2010 TDS N/A 84   mg/L 1 
3-363 03/30/2010 TKN Total 4.64   mg/L 0.10 
3-363 03/30/2010 TOC N/A 22.7   mg/L 1.0 
3-363 03/30/2010 P Total 0.89   mg/L 0.03 
3-363 03/30/2010 Cu Diss 13   ug/L 1.0 
3-363 03/30/2010 Cu Total 16   ug/L 1.0 
3-363 03/30/2010 Ni Diss 1.7   ug/L 1.0 
3-363 03/30/2010 Ni Total 2.8   ug/L 1.0 
3-363 03/30/2010 Pb Diss 0.1 J ug/L 1.0 
3-363 03/30/2010 Pb Total 1.0   ug/L 1.0 
3-363 03/30/2010 Zn Diss 31   ug/L 5.0 
3-363 03/30/2010 Zn Total 57   ug/L 5.0 
3-364 03/30/2010 As Diss 1.1   ug/L 0.5 
3-364 03/30/2010 As Total 1.3   ug/L 0.5 
3-364 03/30/2010 Cd Diss 0.1 U ug/L 0.2 
3-364 03/30/2010 Cd Total 0.1 U ug/L 0.2 
3-364 03/30/2010 Cr Diss 0.4 J ug/L 1.0 
3-364 03/30/2010 Cr Total 0.5 J ug/L 1.0 
3-364 03/30/2010 NH3-N Total 0.57   mg/L 0.10 
3-364 03/30/2010 Turbidity N/A 6.2   NTU 0.05 
3-364 03/30/2010 NO2-N N/A 0.03 J mg/L 0.10 
3-364 03/30/2010 EC N/A 134   umhos/cm 1.0 
3-364 03/30/2010 Ortho-P Diss 0.77   mg/L 0.03 
3-364 03/30/2010 DOC N/A 19.8   mg/L 1.0 
3-364 03/30/2010 Hardness as CaCO3 Total 38   mg/L 2 
3-364 03/30/2010 NO3-N N/A 0.49   mg/L 0.10 
3-364 03/30/2010 pH N/A 6.7   pH Units 0.1 
3-364 03/30/2010 TSS N/A 16   mg/L 1 
3-364 03/30/2010 TDS N/A 96   mg/L 1 
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3-364 03/30/2010 TKN Total 6.26   mg/L 0.10 
3-364 03/30/2010 TOC N/A 25.0   mg/L 1.0 
3-364 03/30/2010 P Total 1.16   mg/L 0.03 
3-364 03/30/2010 Cu Diss 13   ug/L 1.0 
3-364 03/30/2010 Cu Total 15   ug/L 1.0 
3-364 03/30/2010 Ni Diss 1.3   ug/L 1.0 
3-364 03/30/2010 Ni Total 1.6   ug/L 1.0 
3-364 03/30/2010 Pb Diss 0.08 U ug/L 1.0 
3-364 03/30/2010 Pb Total 0.3 J ug/L 1.0 
3-364 03/30/2010 Zn Diss 29   ug/L 5.0 
3-364 03/30/2010 Zn Total 37   ug/L 5.0 
3-365 03/30/2010 As Diss 2.1   ug/L 0.5 
3-365 03/30/2010 As Total 2.4   ug/L 0.5 
3-365 03/30/2010 Cd Diss 0.1 U ug/L 0.2 
3-365 03/30/2010 Cd Total 0.1 U ug/L 0.2 
3-365 03/30/2010 Cr Diss 0.4 J ug/L 1.0 
3-365 03/30/2010 Cr Total 0.8 J ug/L 1.0 
3-365 03/30/2010 NH3-N Total 0.69   mg/L 0.10 
3-365 03/30/2010 Turbidity N/A 10.0   NTU 0.05 
3-365 03/30/2010 NO2-N N/A 0.05 J mg/L 0.10 
3-365 03/30/2010 EC N/A 126   umhos/cm 1.0 
3-365 03/30/2010 Ortho-P Diss 1.01   mg/L 0.03 
3-365 03/30/2010 DOC N/A 21.6   mg/L 1.0 
3-365 03/30/2010 Hardness as CaCO3 Total 42   mg/L 2 
3-365 03/30/2010 NO3-N N/A 0.97   mg/L 0.10 
3-365 03/30/2010 pH N/A 6.7   pH Units 0.1 
3-365 03/30/2010 TSS N/A 13   mg/L 1 
3-365 03/30/2010 TDS N/A 116   mg/L 1 
3-365 03/30/2010 TKN Total 6.06   mg/L 0.10 
3-365 03/30/2010 TOC N/A 26.6   mg/L 1.0 
3-365 03/30/2010 P Total 1.48   mg/L 0.03 
3-365 03/30/2010 Cu Diss 17   ug/L 1.0 
3-365 03/30/2010 Cu Total 19   ug/L 1.0 
3-365 03/30/2010 Ni Diss 1.6   ug/L 1.0 
3-365 03/30/2010 Ni Total 2.1   ug/L 1.0 







Post Storm Technical Memorandum   
 Contract No: 43A0209 
 Task Order: 30 
 Project: ORVTS Event Start Date: 3/30/2010 
 
 


PSTM 11 Page 13 of 13 
 


3-365 03/30/2010 Pb Diss 0.09 J ug/L 1.0 
3-365 03/30/2010 Pb Total 0.4 J ug/L 1.0 
3-365 03/30/2010 Zn Diss 32   ug/L 5.0 
3-365 03/30/2010 Zn Total 40   ug/L 5.0 


U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not 
detected above the method detection limit.   
J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.15 0.27 in. / 75% > 24 hrs Yes 1542 89 Yes Composite sample collected 


3-362 Sac ORVTS  Rainfall 0.15 0.27 in. / 75% > 24 hrs Yes 91 97 Yes Composite sample collected 


3-363 Sac ORVTS  Rainfall 0.15 0.27 in. / 75% > 24 hrs Yes 44 91 Yes Composite sample collected 


3-364 Sac ORVTS  Rainfall 0.15 0.27 in. / 75% > 24 hrs Yes 90 95 Yes Composite sample collected 


3-365 Sac ORVTS  Rainfall 0.15 0.27 in. / 75% > 24 hrs Yes 39 93 Yes Composite sample collected 
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Storm Description 
A Pacific storm generated rainfall over the Sacramento Valley around 2:30 am on 3/31/10 and ended after a couple of hours.  A total of 0.15 inches 
of precipitation was recorded by the rain gauge located at Station 3-365. In comparison, the event precipitation measured at the Sacramento County 
Beach Lake rain gauge was 0.12 inches.    
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  All four test stations and the Edge of Pavement (EOP) station were setup for this 
event.  Pre-storm set-up was performed on 3/30/10 when all four test stations and the Edge of Pavement (EOP) station were setup for this event.  
Post storm activities were completed in the morning on 3/31/10. 


Sampling Issues 
At the EOP station (3-213), the flow meter measured 0.093 lps of flow before and after the monitored event when there was no flow. Therefore the 
data was corrected by subtracting 0.093 lps from the values that were recorded during the event. Multiple flow meters have been used at this 
station; all have had some type of flow measurement error.  The bubbler tube seems to be clear of any obstructions.   


Composite samples were collected at stations 3-312, 3-362, 3-363, 3-364 and 3-365.  No channeling or flow diversions were observed.   Samples were 
shipped to an analytical laboratory for testing.  


Low flow volumes indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Therefore infiltration of runoff is 
expected to be the primary cause of low runoff volumes.  Other causes of low runoff volumes may include absorption and evaporation. 


Laboratory Data Review  
Preliminary review of the analytical data from Test Stations 3-213, 3-362, 3-363, 3-364, and 3-365 indicate that constituent concentrations were 
generally consistent with past data at these locations. 


 
Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
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 Project: ORVTS Event Start Date: 3/31/2010 


2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volumes seem lower at ROW stations than what is expected for precipitation amount. This may be in part due to infiltration. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Runoff volume at EOP station is high.  Flow measurement at low flows is overestimated. Runoff volumes at ROW stations seem lower than what is 
expected for precipitation amount, however this is similar to other events at these locations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
NA 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Field logs have been reviewed for accuracy and completeness but are not included in this document as agreed upon with Caltrans personnel. 


Any questions or problems that arose during our review of this field data have been resolved.


 
Low flow volumes are present at the ROW collection systems, infiltration is suspected to be the main cause. Low volumes are consistent with 
previous events. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2009/10-3/31/10


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 03/31/10 02:31


Stop Date/Time: 03/31/10 04:36


Event Rain (mm): 3.81
Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 03/31/10 02:39


Stop Date/Time: 03/31/10 05:08


Total Flow Volume (L): 1544
Peak Flow (L/s): 0.59


Obs. Fraction Runoff/Rain Volume: 1.228


Sample Data
Start Date/Time: 03/31/10 02:49


Stop Date/Time: 03/31/10 04:43


Estimated Percent Capture: 89%
Avg. Successful Aliquots/Bottle: 21


Max. Successful Aliquots (Bottle#1): 37


Notes: RO/Rain>>1_Consistent with prior events. Flume overestimates flow during periods of low flow. 
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Sample Taken


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2009/10-3/31/10


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.7


Rain Data (user-defined event)
Start Date/Time: 03/31/10 02:31


Stop Date/Time: 03/31/10 04:36


Event Rain (mm): 3.81
Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 03/31/10 02:31


Stop Date/Time: 03/31/10 07:52


Total Flow Volume (L): 91
Peak Flow (L/s): 0.02


Obs. Fraction Runoff/Rain Volume: 0.058


Sample Data
Start Date/Time: 03/31/10 02:40


Stop Date/Time: 03/31/10 07:51


Estimated Percent Capture: 97%
Successful Aliquots: 18


Notes: RO/Rain <<1_RO infiltration suspected.  
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Event Summary
Site: Sac ORVTS  (3-363)
Event: 2009/10-3/31/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 03/31/10 02:31


Stop Date/Time: 03/31/10 04:36


Event Rain (mm): 3.81
Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 03/31/10 02:33


Stop Date/Time: 03/31/10 07:41


Total Flow Volume (L): 44
Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.022


Sample Data
Start Date/Time: 03/31/10 02:55


Stop Date/Time: 03/31/10 07:40


Estimated Percent Capture: 91%
Successful Aliquots: 10


Notes:  RO/Rain <<1_RO infiltration suspected.  
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Event Summary
Site: Sac ORVTS  (3-364)
Event: 2009/10-3/31/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 03/31/10 02:31


Stop Date/Time: 03/31/10 04:36


Event Rain (mm): 3.81
Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 03/31/10 02:31


Stop Date/Time: 03/31/10 06:59


Total Flow Volume (L): 90
Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.045


Sample Data
Start Date/Time: 03/31/10 02:46


Stop Date/Time: 03/31/10 06:56


Estimated Percent Capture: 95%
Successful Aliquots: 18


Notes:   RO/Rain <<1_RO infiltration suspected.  
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Event Summary
Site: Sac ORVTS  (3-365)
Event: 2009/10-3/31/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 03/31/10 02:31


Stop Date/Time: 03/31/10 04:36


Runoff Data


Event Rain (mm): 3.81
Max Intensity (mm/hr): 6.10


Start Date/Time: 03/31/10 02:31


Stop Date/Time: 03/31/10 06:32


Sample Data


Total Flow Volume (L): 39
Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.019


Start Date/Time: 03/31/10 02:57


Stop Date/Time: 03/31/10 06:30


Estimated Percent Capture: 93%
Successful Aliquots: 8


Notes:   RO/Rain <<1_RO infiltration suspected.   
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Analytical 
Sampling 


Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 
3-213 03/31/2010 As Diss 1.6   ug/L 0.5 
3-213 03/31/2010 As Total 3.4   ug/L 0.5 
3-213 03/31/2010 Cd Diss 0.1 U ug/L 0.2 
3-213 03/31/2010 Cd Total 0.7   ug/L 0.2 
3-213 03/31/2010 Cr Diss 1.4   ug/L 1.0 
3-213 03/31/2010 Cr Total 15   ug/L 1.0 
3-213 03/31/2010 NH3-N Total 0.41   mg/L 0.10 
3-213 03/31/2010 Turbidity N/A 113   NTU 0.05 
3-213 03/31/2010 NO2-N N/A 0.06 J mg/L 0.10 
3-213 03/31/2010 EC N/A 125   umhos/cm 1.0 
3-213 03/31/2010 Ortho-P Diss 0.13   mg/L 0.03 
3-213 03/31/2010 DOC N/A 7.1   mg/L 1.0 
3-213 03/31/2010 Hardness as CaCO3 Total 44   mg/L 2 
3-213 03/31/2010 NO3-N N/A 1.18   mg/L 0.10 
3-213 03/31/2010 pH N/A 8.2   pH Units 0.1 
3-213 03/31/2010 TSS N/A 94   mg/L 1 
3-213 03/31/2010 TDS N/A 104   mg/L 1 
3-213 03/31/2010 TKN Total 1.56   mg/L 0.10 
3-213 03/31/2010 TOC N/A 8.6   mg/L 1.0 
3-213 03/31/2010 P Total 0.35   mg/L 0.03 
3-213 03/31/2010 Cu Diss 10   ug/L 1.0 
3-213 03/31/2010 Cu Total 45   ug/L 1.0 
3-213 03/31/2010 Ni Diss 1.3   ug/L 1.0 
3-213 03/31/2010 Ni Total 15   ug/L 1.0 
3-213 03/31/2010 Pb Diss 0.08 U ug/L 1.0 
3-213 03/31/2010 Pb Total 11   ug/L 1.0 
3-213 03/31/2010 Zn Diss 4.8 J ug/L 5.0 
3-213 03/31/2010 Zn Total 200   ug/L 5.0 
3-362 03/31/2010 As Diss 2.9   ug/L 0.5 
3-362 03/31/2010 As Total 3.1   ug/L 0.5 
3-362 03/31/2010 Cd Diss 0.1 U ug/L 0.2 
3-362 03/31/2010 Cd Total 0.1 J ug/L 0.2 
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3-362 03/31/2010 Cr Diss 1.0   ug/L 1.0 
3-362 03/31/2010 Cr Total 1.8   ug/L 1.0 
3-362 03/31/2010 NH3-N Total 1.06   mg/L 0.10 
3-362 03/31/2010 Turbidity N/A 24.4   NTU 0.05 
3-362 03/31/2010 NO2-N N/A 0.13   mg/L 0.10 
3-362 03/31/2010 EC N/A 194   umhos/cm 1.0 
3-362 03/31/2010 Ortho-P Diss 1.23   mg/L 0.03 
3-362 03/31/2010 DOC N/A 43.6   mg/L 1.0 
3-362 03/31/2010 Hardness as CaCO3 Total 54   mg/L 2 
3-362 03/31/2010 NO3-N N/A 1.36   mg/L 0.10 
3-362 03/31/2010 pH N/A 7.3   pH Units 0.1 
3-362 03/31/2010 TSS N/A 21   mg/L 1 
3-362 03/31/2010 TDS N/A 182   mg/L 1 
3-362 03/31/2010 TKN Total 7.72   mg/L 0.10 
3-362 03/31/2010 TOC N/A 56.9   mg/L 1.0 
3-362 03/31/2010 P Total 1.72   mg/L 0.03 
3-362 03/31/2010 Cu Diss 28   ug/L 1.0 
3-362 03/31/2010 Cu Total 31   ug/L 1.0 
3-362 03/31/2010 Ni Diss 2.5   ug/L 1.0 
3-362 03/31/2010 Ni Total 3.2   ug/L 1.0 
3-362 03/31/2010 Pb Diss 0.2 J ug/L 1.0 
3-362 03/31/2010 Pb Total 0.6 J ug/L 1.0 
3-362 03/31/2010 Zn Diss 42   ug/L 5.0 
3-362 03/31/2010 Zn Total 56   ug/L 5.0 
3-363 03/31/2010 As Diss 2.5   ug/L 0.5 
3-363 03/31/2010 As Total 3.0   ug/L 0.5 
3-363 03/31/2010 Cd Diss 0.1 U ug/L 0.2 
3-363 03/31/2010 Cd Total 0.1 U ug/L 0.2 
3-363 03/31/2010 Cr Diss 0.8 J ug/L 1.0 
3-363 03/31/2010 Cr Total 1.6   ug/L 1.0 
3-363 03/31/2010 NH3-N Total 0.52   mg/L 0.10 
3-363 03/31/2010 Turbidity N/A 15.9   NTU 0.05 
3-363 03/31/2010 NO2-N N/A 0.05 J mg/L 0.10 
3-363 03/31/2010 EC N/A 146   umhos/cm 1.0 
3-363 03/31/2010 Ortho-P Diss 0.82   mg/L 0.03 
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3-363 03/31/2010 DOC N/A 32.2   mg/L 1.0 
3-363 03/31/2010 Hardness as CaCO3 Total 44   mg/L 2 
3-363 03/31/2010 NO3-N N/A 0.67   mg/L 0.10 
3-363 03/31/2010 pH N/A 7.3   pH Units 0.1 
3-363 03/31/2010 TSS N/A 16   mg/L 1 
3-363 03/31/2010 TDS N/A 142   mg/L 1 
3-363 03/31/2010 TKN Total 6.22   mg/L 0.10 
3-363 03/31/2010 TOC N/A 42.1   mg/L 1.0 
3-363 03/31/2010 P Total 1.18   mg/L 0.03 
3-363 03/31/2010 Cu Diss 19   ug/L 1.0 
3-363 03/31/2010 Cu Total 24   ug/L 1.0 
3-363 03/31/2010 Ni Diss 1.7   ug/L 1.0 
3-363 03/31/2010 Ni Total 2.7   ug/L 1.0 
3-363 03/31/2010 Pb Diss 0.2 J ug/L 1.0 
3-363 03/31/2010 Pb Total 0.7 J ug/L 1.0 
3-363 03/31/2010 Zn Diss 21   ug/L 5.0 
3-363 03/31/2010 Zn Total 35   ug/L 5.0 
3-364 03/31/2010 As Diss 1.8   ug/L 0.5 
3-364 03/31/2010 As Total 2.1   ug/L 0.5 
3-364 03/31/2010 Cd Diss 0.1 U ug/L 0.2 
3-364 03/31/2010 Cd Total 0.1 U ug/L 0.2 
3-364 03/31/2010 Cr Diss 0.8 J ug/L 1.0 
3-364 03/31/2010 Cr Total 1.2   ug/L 1.0 
3-364 03/31/2010 NH3-N Total 0.58   mg/L 0.10 
3-364 03/31/2010 Turbidity N/A 11.4   NTU 0.05 
3-364 03/31/2010 NO2-N N/A 0.06 J mg/L 0.10 
3-364 03/31/2010 EC N/A 190   umhos/cm 1.0 
3-364 03/31/2010 Ortho-P Diss 1.29   mg/L 0.03 
3-364 03/31/2010 DOC N/A 30.3   mg/L 1.0 
3-364 03/31/2010 Hardness as CaCO3 Total 44   mg/L 2 
3-364 03/31/2010 NO3-N N/A 0.43   mg/L 0.10 
3-364 03/31/2010 pH N/A 7.4   pH Units 0.1 
3-364 03/31/2010 TSS N/A 10   mg/L 1 
3-364 03/31/2010 TDS N/A 178   mg/L 1 
3-364 03/31/2010 TKN Total 6.29   mg/L 0.10 
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3-364 03/31/2010 TOC N/A 40.9   mg/L 1.0 
3-364 03/31/2010 P Total 1.69   mg/L 0.03 
3-364 03/31/2010 Cu Diss 17   ug/L 1.0 
3-364 03/31/2010 Cu Total 19   ug/L 1.0 
3-364 03/31/2010 Ni Diss 1.6   ug/L 1.0 
3-364 03/31/2010 Ni Total 1.9   ug/L 1.0 
3-364 03/31/2010 Pb Diss 0.2 J ug/L 1.0 
3-364 03/31/2010 Pb Total 0.5 J ug/L 1.0 
3-364 03/31/2010 Zn Diss 27   ug/L 5.0 
3-364 03/31/2010 Zn Total 32   ug/L 5.0 
3-365 03/31/2010 As Diss 2.9   ug/L 0.5 
3-365 03/31/2010 As Total 3.3   ug/L 0.5 
3-365 03/31/2010 Cd Diss 0.1 U ug/L 0.2 
3-365 03/31/2010 Cd Total 0.1 U ug/L 0.2 
3-365 03/31/2010 Cr Diss 0.8 J ug/L 1.0 
3-365 03/31/2010 Cr Total 1.3   ug/L 1.0 
3-365 03/31/2010 NH3-N Total 0.92   mg/L 0.10 
3-365 03/31/2010 Turbidity N/A 12.0   NTU 0.05 
3-365 03/31/2010 NO2-N N/A 0.07 J mg/L 0.10 
3-365 03/31/2010 EC N/A 169   umhos/cm 1.0 
3-365 03/31/2010 Ortho-P Diss 1.43   mg/L 0.03 
3-365 03/31/2010 DOC N/A 35.8   mg/L 1.0 
3-365 03/31/2010 Hardness as CaCO3 Total 44   mg/L 2 
3-365 03/31/2010 NO3-N N/A 1.21   mg/L 0.10 
3-365 03/31/2010 pH N/A 7.2   pH Units 0.1 
3-365 03/31/2010 TSS N/A 25   mg/L 1 
3-365 03/31/2010 TDS N/A 162   mg/L 1 
3-365 03/31/2010 TKN Total 6.78   mg/L 0.10 
3-365 03/31/2010 TOC N/A 45.5   mg/L 1.0 
3-365 03/31/2010 P Total 2.08   mg/L 0.03 
3-365 03/31/2010 Cu Diss 26   ug/L 1.0 
3-365 03/31/2010 Cu Total 31   ug/L 1.0 
3-365 03/31/2010 Ni Diss 2.0   ug/L 1.0 
3-365 03/31/2010 Ni Total 2.6   ug/L 1.0 
3-365 03/31/2010 Pb Diss 0.2 J ug/L 1.0 
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3-365 03/31/2010 Pb Total 0.5 J ug/L 1.0 
3-365 03/31/2010 Zn Diss 24   ug/L 5.0 
3-365 03/31/2010 Zn Total 33   ug/L 5.0 


U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not 
detected above the method detection limit.   
J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 
 
 







STORM EVENT  


10/24/2010  
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location/Strip 


Width 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.88 1 in./100% 4 Yes 11727 95 Yes 


3-362 Sac ORVTS / 9 ft Rainfall 0.88 1 in./100% 4 Yes 950 100 Yes 
Passive sample (non- composite) 


collected  


3-363 Sac ORVTS / 24.5 ft Rainfall 0.88 1 in./100% 4 Yes 1254 96 Yes   


3-364 Sac ORVTS / 23.5 ft Rainfall 0.88 1 in./100% 4 Yes 266 92 Yes   


3-365 Sac ORVTS / 24.5 ft Rainfall 0.88 1 in./100% 4 Yes 243 82 Yes   
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Storm Description 
 
A strong Pacific storm generated heavy rainfall over the Sacramento Valley starting early in the morning on October 24, 2010 and ending that 
evening.  The total event precipitation measured at the Sacramento County, Beach Lake rain gauge was 0.88 inches.  The rain gauge at station 3-365 
malfunctioned during this event. A total of 0.04 inches of precipitation was recorded, which is incorrect when compared to other rain gauges in the 
vicinity.  This was the first major storm of the 2009-10 wet weather season. 
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event. Pre-storm set-up was performed on 10/24/10 when all four test stations and the Edge 
of Pavement (EOP) station were setup for this event.  Post storm activities were completed in the morning on 10/25/10. 


Sampling Issues 
At the EOP station (3-213), the flow meter measured 0.093 lps of flow before and after the monitored event when there was no flow. Therefore the 
data was corrected by subtracting 0.093 lps from the values that were recorded during the event. Despite this correction, the RO/RF ratio is still 
relatively high at a value of 1.59.  


Multiple flow meters have been used at this station; all have had some type of flow measurement error.  The bubbler tube is clear of any 
obstructions.  As of November 9, 2010, the flow measurement issue was identified and has been attributed to the equipment manufactruer’s 
software (Hach) used to process the raw flow data.  The software has an error in it causing the flow reading to measure 0.093 lps when no flow is 
occurring.  Therefore Hach was contacted to disucss this software error. Hach responded via email on November 15, 2010 that for low flow volumes 
and high flow fluctuation type of events that are common on this project, the accuracy of the flow meter during periods of flow is uncertain. They 
also indicated that they have no intention of revising the software in the foreseeable future. 


For some unknown reason, the on-site rain gauge malfunctioned at station 3-365.  A storm total of 0.04 inches was recorded, which was extremely 
low when compared to other rain gauges in the vicinity.  The wiring in the rain gauge was possibly to blame for the malfunction, as no mechanical 
damage was apparent to the tipping bucket system.  The Beach Lake Rain gauge was used, which is located 0.66 miles southwest of the rain gauge 
at station 3-365.  The Beach Lake rain gauge was in agreement with other rain gauges in the vicinity for this event. 


Composite samples were collected at stations 3-213, 3-363, 3-364 and 3-365.  A passive sample was successfully collected at test station 3-362 for this 
event. No channeling or flow diversions were observed.  Samples were shipped to an analytical laboratory for testing.  
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Low flow volumes indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Therefore infiltration of runoff is 
expected to be the primary cause of low runoff volumes.  Other causes of low runoff volumes may include absorption and evaporation. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volumes seem lower at ROW stations than what is expected for precipitation amount. This is primarily due to infiltration. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The rain gauge at station 3-365 malfunctioned during this event, recording only 0.04 inches. Other gauges in the vicinity recorded approximately 1 
inch. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
NA 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2010/11-10/24/10


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 10/24/10 09:00


Stop Date/Time: 10/24/10 16:00


Event Rain (mm): 22.35
Max Intensity (mm/hr): 73.15


Runoff Data
Start Date/Time: 10/24/10 08:55


Stop Date/Time: 10/24/10 16:19


Total Flow Volume (L): 11727
Peak Flow (L/s): 2.54


Obs. Fraction Runoff/Rain Volume: 1.590


Sample Data
Start Date/Time: 10/24/10 10:00


Stop Date/Time: 10/24/10 15:21


Estimated Percent Capture: 95%
Successful Aliquots: 57


Notes:
RO/Rain >>1_Error in flow meter software causing event volumes to be greater than actual volumes. On-site rain gauge malfunction_Low precipitation total measured on-site 
(0.04 inches recorded), total precipitation measured at other rain gages in the vicinity was approximately 1 inch_(rain gauge replaced).  Rain data from Sacramento County, 
Beach Lake Rain Gauge.  Flow corrected to remove 0.093 lps measurement that software ties to a zero depth reading.   
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2010/11-10/24/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 10/24/10 09:00


Stop Date/Time: 10/24/10 16:00


Event Rain (mm): 22.35
Max Intensity (mm/hr): 73.15


Runoff Data
Start Date/Time: 10/24/10 08:48


Stop Date/Time: 10/24/10 17:01


Total Flow Volume (L): 1254
Peak Flow (L/s): 2.55


Obs. Fraction Runoff/Rain Volume: 0.108


Sample Data
Start Date/Time: 10/24/10 10:16


Stop Date/Time: 10/24/10 16:45


Estimated Percent Capture: 96%
Successful Aliquots: 24


Notes: RO/Rain <<1_RO infiltration suspected. On-site rain gauge malfunction_Low event volume_(rain gauge replaced).  Rain data from 
Sacramento County, Beach Lake Rain Gauge.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-364)
Event: 2010/11-10/24/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 10/24/10 09:00


Stop Date/Time: 10/24/10 16:00


Event Rain (mm): 22.35
Max Intensity (mm/hr): 73.15


Runoff Data
Start Date/Time: 10/24/10 08:49


Stop Date/Time: 10/24/10 17:25


Total Flow Volume (L): 266
Peak Flow (L/s): 0.04


Obs. Fraction Runoff/Rain Volume: 0.023


Sample Data
Start Date/Time: 10/24/10 10:19


Stop Date/Time: 10/24/10 17:02


Estimated Percent Capture: 92%
Successful Aliquots: 6


Notes:  RO/Rain <<1_RO infiltration suspected. On-site rain gauge malfunction_Low event volume_(rain gauge replaced).  Rain data from 
Sacramento County, Beach Lake Rain Gauge.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-365)
Event: 2010/11-10/24/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 10/24/10 09:00


Stop Date/Time: 10/24/10 16:00


Event Rain (mm): 22.35
Max Intensity (mm/hr): 73.15


Runoff Data
Start Date/Time: 10/24/10 08:46


Stop Date/Time: 10/24/10 17:36


Total Flow Volume (L): 243
Peak Flow (L/s): 0.03


Obs. Fraction Runoff/Rain Volume: 0.021


Sample Data
Start Date/Time: 10/24/10 09:57


Stop Date/Time: 10/24/10 15:14


Estimated Percent Capture: 82%
Successful Aliquots: 5


Notes:  RO/Rain <<1_RO infiltration suspected. On-site rain gauge malfunction_Low event volume_(rain gauge replaced).  Rain data from 
Sacramento County, Beach Lake Rain Gauge.  
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Laboratory Data Checklist  


We recommend that Caltrans accept/ this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Due to a shipping mishap 48 hour hold times were exceeded and not analyzed at stations 3-362 and 3-363.  The parameters not analyzed included 
NO2-N, NO3-N, Turbidity and Dissolved Ortho-P. 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


The Dissolved Ortho-P concentration at station 3-364 (5.27 mg/L) is greater than the maximum value detected during the 2000-03 statewide study 
(2.4 mg/L).  The Total P concentration at station 3-364 (5.40 mg/L) is greater than the maximum value detected during the 2000-03 statewide study 
(4.69 mg/L). 


 
Reported constituent concentrations are comparable to past data collected at this site.


 
The Dissolved Ortho-P concentration and Total P concentrations at station 3-364 are much greater than past data collected at this site. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, an
compared to each other in the same sample.


d metals appear to be reasonable when 


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not Applicable 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sample Date 
Site 
ID Parameter Fraction Value Qualifier Units Reporting Limit 


10/24/2010 3-213 As Diss 1.3   ug/L 0.5 
10/24/2010 3-213 As Total 1.9   ug/L 0.5 
10/24/2010 3-213 Cd Diss 0.1 U ug/L 0.2 
10/24/2010 3-213 Cd Total 6.1   ug/L 0.2 
10/24/2010 3-213 Cr Diss 2.0   ug/L 1.0 
10/24/2010 3-213 Cr Total 8.9   ug/L 1.0 
10/24/2010 3-213 NH3-N Total 0.55   mg/L 0.10 
10/24/2010 3-213 Turbidity N/A 54.6   NTU 0.05 
10/24/2010 3-213 NO2-N N/A 0.06 J mg/L 0.10 
10/24/2010 3-213 EC N/A 55.0   umhos/cm 1.0 
10/24/2010 3-213 Ortho-P Diss 0.17   mg/L 0.03 
10/24/2010 3-213 DOC N/A 5.4   mg/L 1.0 
10/24/2010 3-213 Hardness as CaCO3 Total 36   mg/L 2 
10/24/2010 3-213 NO3-N N/A 0.41   mg/L 0.10 
10/24/2010 3-213 pH N/A 7.6   pH Units 0.1 
10/24/2010 3-213 TSS N/A 64   mg/L 1 
10/24/2010 3-213 TDS N/A 32   mg/L 1 
10/24/2010 3-213 TKN Total 1.93   mg/L 0.10 
10/24/2010 3-213 TOC N/A 5.4   mg/L 1.0 
10/24/2010 3-213 P Total 0.42   mg/L 0.03 
10/24/2010 3-213 Cu Diss 13   ug/L 1.0 
10/24/2010 3-213 Cu Total 40   ug/L 1.0 
10/24/2010 3-213 Ni Diss 1.8   ug/L 1.0 
10/24/2010 3-213 Ni Total 7.9   ug/L 1.0 
10/24/2010 3-213 Pb Diss 0.08 U ug/L 1.0 
10/24/2010 3-213 Pb Total 7.0   ug/L 1.0 
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10/24/2010 3-213 Zn Diss 8.2   ug/L 5.0 
10/24/2010 3-213 Zn Total 120   ug/L 5.0 
10/24/2010 3-362 As Diss 3.1   ug/L 0.5 
10/24/2010 3-362 As Total 4.0   ug/L 0.5 
10/24/2010 3-362 Cd Diss 0.2   ug/L 0.2 
10/24/2010 3-362 Cd Total 0.4   ug/L 0.2 
10/24/2010 3-362 Cr Diss 0.6 J ug/L 1.0 
10/24/2010 3-362 Cr Total 3.7   ug/L 1.0 
10/24/2010 3-362 NH3-N Total 1.83   mg/L 0.10 
10/24/2010 3-362 EC N/A 151   umhos/cm 1.0 
10/24/2010 3-362 DOC N/A 34.9   mg/L 1.0 
10/24/2010 3-362 Hardness as CaCO3 Total 48   mg/L 2 
10/24/2010 3-362 TSS N/A 44   mg/L 1 
10/24/2010 3-362 TDS N/A 160   mg/L 1 
10/24/2010 3-362 TKN Total 9.15   mg/L 0.50 
10/24/2010 3-362 TOC N/A 34.9   mg/L 1.0 
10/24/2010 3-362 P Total 1.27   mg/L 0.03 
10/24/2010 3-362 Cu Diss 21   ug/L 1.0 
10/24/2010 3-362 Cu Total 31   ug/L 1.0 
10/24/2010 3-362 Ni Diss 1.9 U ug/L 1.0 
10/24/2010 3-362 Ni Total 5.1   ug/L 1.0 
10/24/2010 3-362 Pb Diss 0.4 J ug/L 1.0 
10/24/2010 3-362 Pb Total 1.2   ug/L 1.0 
10/24/2010 3-362 Zn Diss 13   ug/L 5.0 
10/24/2010 3-362 Zn Total 27   ug/L 5.0 
10/24/2010 3-363 As Diss 2.1   ug/L 0.5 
10/24/2010 3-363 As Total 2.4   ug/L 0.5 
10/24/2010 3-363 Cd Diss 0.1 U ug/L 0.2 
10/24/2010 3-363 Cd Total 0.1 U ug/L 0.2 
10/24/2010 3-363 Cr Diss 0.4 J ug/L 1.0 
10/24/2010 3-363 Cr Total 1.8   ug/L 1.0 
10/24/2010 3-363 NH3-N Total 0.50   mg/L 0.10 
10/24/2010 3-363 EC N/A 90.0   umhos/cm 1.0 
10/24/2010 3-363 DOC N/A 28.9   mg/L 1.0 
10/24/2010 3-363 Hardness as CaCO3 Total 58   mg/L 2 
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10/24/2010 3-363 TSS N/A 36   mg/L 1 
10/24/2010 3-363 TDS N/A 108   mg/L 1 
10/24/2010 3-363 TKN Total 4.61   mg/L 0.10 
10/24/2010 3-363 TOC N/A 28.9   mg/L 1.0 
10/24/2010 3-363 P Total 0.88   mg/L 0.03 
10/24/2010 3-363 Cu Diss 9.7   ug/L 1.0 
10/24/2010 3-363 Cu Total 14   ug/L 1.0 
10/24/2010 3-363 Ni Diss 1.0 U ug/L 1.0 
10/24/2010 3-363 Ni Total 2.6   ug/L 1.0 
10/24/2010 3-363 Pb Diss 0.1 J ug/L 1.0 
10/24/2010 3-363 Pb Total 0.7 J ug/L 1.0 
10/24/2010 3-363 Zn Diss 7.1   ug/L 5.0 
10/24/2010 3-363 Zn Total 17   ug/L 5.0 
10/24/2010 3-364 As Diss 3.7   ug/L 0.5 
10/24/2010 3-364 As Total 4.0   ug/L 0.5 
10/24/2010 3-364 Cd Diss 0.1 U ug/L 0.2 
10/24/2010 3-364 Cd Total 52   ug/L 0.2 
10/24/2010 3-364 Cr Diss 0.7 J ug/L 1.0 
10/24/2010 3-364 Cr Total 2.1   ug/L 1.0 
10/24/2010 3-364 NH3-N Total 0.35   mg/L 0.10 
10/24/2010 3-364 Turbidity N/A 23.1   NTU 0.05 
10/24/2010 3-364 NO2-N N/A 0.02 J mg/L 0.10 
10/24/2010 3-364 EC N/A 378   umhos/cm 1.0 
10/24/2010 3-364 Ortho-P Diss 5.27   mg/L 0.03 
10/24/2010 3-364 DOC N/A 73.1   mg/L 1.0 
10/24/2010 3-364 Hardness as CaCO3 Total 96   mg/L 2 
10/24/2010 3-364 NO3-N N/A 0.05 J mg/L 0.10 
10/24/2010 3-364 pH N/A 7.1   pH Units 0.1 
10/24/2010 3-364 TSS N/A 7   mg/L 1 
10/24/2010 3-364 TDS N/A 210   mg/L 1 
10/24/2010 3-364 TKN Total 13.5   mg/L 1.00 
10/24/2010 3-364 TOC N/A 73.1   mg/L 1.0 
10/24/2010 3-364 P Total 5.40   mg/L 0.03 
10/24/2010 3-364 Cu Diss 13   ug/L 1.0 
10/24/2010 3-364 Cu Total 14   ug/L 1.0 
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10/24/2010 3-364 Ni Diss 2.2   ug/L 1.0 
10/24/2010 3-364 Ni Total 3.5   ug/L 1.0 
10/24/2010 3-364 Pb Diss 0.1 J ug/L 1.0 
10/24/2010 3-364 Pb Total 0.5 J ug/L 1.0 
10/24/2010 3-364 Zn Diss 19   ug/L 5.0 
10/24/2010 3-364 Zn Total 20   ug/L 5.0 
10/24/2010 3-365 As Diss 5.1   ug/L 0.5 
10/24/2010 3-365 As Total 5.1   ug/L 0.5 
10/24/2010 3-365 Cd Diss 0.2 U ug/L 0.2 
10/24/2010 3-365 Cd Total 6.3   ug/L 0.2 
10/24/2010 3-365 Cr Diss 0.8 J ug/L 1.0 
10/24/2010 3-365 Cr Total 2.4   ug/L 1.0 
10/24/2010 3-365 NH3-N Total 1.06   mg/L 0.10 
10/24/2010 3-365 Turbidity N/A 31.4   NTU 0.05 
10/24/2010 3-365 NO2-N N/A 0.12   mg/L 0.10 
10/24/2010 3-365 EC N/A 159   umhos/cm 1.0 
10/24/2010 3-365 Ortho-P Diss 1.30   mg/L 0.03 
10/24/2010 3-365 DOC N/A 20.5   mg/L 1.0 
10/24/2010 3-365 Hardness as CaCO3 Total 76   mg/L 2 
10/24/2010 3-365 NO3-N N/A 3.40   mg/L 0.10 
10/24/2010 3-365 pH N/A 7.3   pH Units 0.1 
10/24/2010 3-365 TSS N/A 15   mg/L 1 
10/24/2010 3-365 TDS N/A 98   mg/L 1 
10/24/2010 3-365 TKN Total 5.89   mg/L 0.10 
10/24/2010 3-365 TOC N/A 20.5   mg/L 1.0 
10/24/2010 3-365 P Total 1.53   mg/L 0.03 
10/24/2010 3-365 Cu Diss 14   ug/L 1.0 
10/24/2010 3-365 Cu Total 16   ug/L 1.0 
10/24/2010 3-365 Ni Diss 2.1   ug/L 1.0 
10/24/2010 3-365 Ni Total 4.0   ug/L 1.0 
10/24/2010 3-365 Pb Diss 0.08 U ug/L 1.0 
10/24/2010 3-365 Pb Total 0.8 J ug/L 1.0 
10/24/2010 3-365 Zn Diss 4.7 J ug/L 5.0 
10/24/2010 3-365 Zn Total 15   ug/L 5.0 


 







STORM EVENT  


11/07/2010  
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location/ Strip 


Width 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.46 0.4 in./70% 259 Yes 3640 74 Yes 


3-362 Sac ORVTS / 9 ft Rainfall 0.46 0.4 in./70% 259 Yes 375 98 Yes   


3-363 Sac ORVTS / 24.5 ft Rainfall 0.46 0.4 in./70% 259 Yes 80 100 Yes   


3-364 Sac ORVTS / 23.5 Rainfall 0.46 0.4 in./70% 259 Yes 7 100 Yes   


3-365 Sac ORVTS / 24.5 Rainfall 0.46 0.4 in./70% 259 Yes 116 79 Yes   
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Storm Description 
 
A Pacific storm generated light to moderate rainfall over the Sacramento Valley starting early in the morning on November 7, 2010 and ending that 
afternoon.  The total event precipitation measured at the National Weather Service, Sacramento Executive Airport rain gauge was 0.45 inches.  A 
total of 0.46 inches of precipitation was recorded by the rain gauge located at station 3-365.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  Pre-storm set-up was performed on 11/6/10 when all four test stations and the Edge 
of Pavement (EOP) station were setup for this event.  Post storm activities including sample collection and processing were completed in the 
morning on 11/8/10. 


Sampling Issues 
Rain covers were placed on the collection trays since the last event.  Flow at station 3-364 decreased considerably since the last event and the 2009-
10 events.  This may be in part due to the well established vegetation coverage at this test strip, as well as the rain cover.  The total flow recorded at 
station 3-364 was 7 liters. The At the EOP station (3-213), the flow meter measured 0.093 lps of flow before and after the monitored event when there 
was no flow. Therefore the data was corrected by subtracting 0.093 lps from the values that were recorded during the event. Multiple flow meters 
have been used at this station; all have had some type of flow measurement error.  The bubbler tube is clear of any obstructions. During processing 
of raw data with the latest version of Insight software, it has been identified that the flume equation introduces this low flow reading. During 
periods of no flow the software equates a zero depth measurement to a 0.093 lps reading. 


Insight software is the only software available for processing the raw data from the equipment on site. The Sigma flow equipment specialist stated 
that due to the low flow volume and high flow fluctuation type of events that are common on this project, the accuracy of the flow meter during 
periods of flow is uncertain. 


Composite samples were collected at stations 3-213, 3-362 and 3-365.  Passive samples were successfully collected at test stations 3-363 and 3-364 for 
this event. No channeling or flow diversions were observed.  Samples were shipped to an analytical laboratory for testing.  


Low flow volumes indicate that minimal runoff is reaching the collection systems.  It is also expected that antecedent dry conditions contributed to 
the low runoff volumes observed. No flow bypass was observed. Therefore absorption and/or infiltration of runoff and low rain intensity are 
expected to be the primary causes of low runoff volumes.  Other causes of low runoff volumes may include absorption and evaporation. RO/RF 
ratios are within the ranges observed from the 2009-10 monitoring season at all stations except station 3-364 which had extremely low flow.   
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
excellent  
The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


RO/RF ratios are within the ranges observed from the 2009-10 monitoring season at all stations except station 3-364 which had extremely low flow.  
The low flow may be in part due to complete vegetation coverage in the test strip, infiltration and newly installed rain covers. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The National Weather Service Sacramento Executive Airport rain gauge was used for comparison. The total event precipitation measured at 
Sacramento Executive Airport was 0.45 inches.   


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
N/A 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
 


Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2010/11-11/07/10


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 11/07/10 05:14


Stop Date/Time: 11/07/10 14:54


Event Rain (mm): 11.75


Max Intensity (mm/hr): 6.00


Runoff Data
Start Date/Time: 11/07/10 06:48


Stop Date/Time: 11/07/10 15:36


Total Flow Volume (L): 3640


Peak Flow (L/s): 0.61


Obs. Fraction Runoff/Rain Volume: 0.939


Sample Data
Start Date/Time: 11/07/10 09:05


Stop Date/Time: 11/07/10 14:20


Estimated Percent Capture: 74%


Successful Aliquots: 17


Notes: Aliquot gap_Insufficient level for sampler (Low flow rate samples were not collected, proper programming will be verified on sampler and flow 
meter.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2010/11-11/07/10


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.7


Rain Data (user-defined event)
Start Date/Time: 11/07/10 05:14


Stop Date/Time: 11/07/10 14:54


Event Rain (mm): 11.75


Max Intensity (mm/hr): 6.00


Runoff Data
Start Date/Time: 11/07/10 06:55


Stop Date/Time: 11/07/10 21:10


Total Flow Volume (L): 375


Peak Flow (L/s): 0.04


Obs. Fraction Runoff/Rain Volume: 0.078


Sample Data
Start Date/Time: 11/07/10 07:11


Stop Date/Time: 11/07/10 20:15


Estimated Percent Capture: 98%


Successful Aliquots: 16


Notes:  RO/Rain <<1_RO infiltration suspected. Rain covers were placed over the collection system prior to this event.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2010/11-11/07/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 11/07/10 05:14


Stop Date/Time: 11/07/10 14:54


Event Rain (mm): 11.75


Max Intensity (mm/hr): 6.00


Runoff Data
Start Date/Time: 11/07/10 09:02


Stop Date/Time: 11/07/10 21:33


Total Flow Volume (L): 80


Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.013


Notes: RO/Rain <<1_RO infiltration suspected. A passive sample was collected and submitted for analysis. Rain covers were placed over the 
collection system prior to this event.  
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Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-364)
Event: 2010/11-11/07/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 11/07/10 05:14


Stop Date/Time: 11/07/10 14:54


Event Rain (mm): 11.75


Max Intensity (mm/hr): 6.00


Runoff Data
Start Date/Time: 11/07/10 09:11


Stop Date/Time: 11/07/10 19:34


Total Flow Volume (L): 7


Peak Flow (L/s): 0.00


Obs. Fraction Runoff/Rain Volume: 0.001


Notes:  RO/Rain <<1_RO infiltration suspected. A passive sample was collected and submitted for analysis. Rain covers were placed over the 
collection system prior to this event.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-365)
Event: 2010/11-11/07/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.61


Rain Data (user-defined event)
Start Date/Time: 11/07/10 05:14


Stop Date/Time: 11/07/10 14:54


Event Rain (mm): 11.75


Max Intensity (mm/hr): 6.00


Runoff Data
Start Date/Time: 11/07/10 08:58


Stop Date/Time: 11/07/10 20:31


Total Flow Volume (L): 116


Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.019


Sample Data
Start Date/Time: 11/07/10 10:54


Stop Date/Time: 11/07/10 20:27


Estimated Percent Capture: 79%


Successful Aliquots: 5


Notes:  RO/Rain <<1_RO infiltration suspected. Rain covers were placed over the collection system prior to this event.
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Laboratory Data Checklist  


We recommend that Caltrans accept/ this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, an
compared to each other in the same sample.


d metals appear to be reasonable when 


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not Applicable 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sample Date 
Site 
ID Parameter Fraction Value Qualifier Units Reporting Limit 


11/07/2010 3-213 As Diss 1.8   ug/L 0.5 
11/07/2010 3-213 As Total 2.9   ug/L 0.5 
11/07/2010 3-213 Cd Diss 0.1 U ug/L 0.2 
11/07/2010 3-213 Cd Total 0.3   ug/L 0.2 
11/07/2010 3-213 Cr Diss 1.9   ug/L 1.0 
11/07/2010 3-213 Cr Total 9.6   ug/L 1.0 
11/07/2010 3-213 NH3-N Total 0.74   mg/L 0.10 
11/07/2010 3-213 Turbidity N/A 84.4   NTU 0.05 
11/07/2010 3-213 NO2-N N/A 0.16   mg/L 0.10 
11/07/2010 3-213 EC N/A 91.0   umhos/cm 1.0 
11/07/2010 3-213 Ortho-P Diss 0.24   mg/L 0.03 
11/07/2010 3-213 DOC N/A 14.2   mg/L 1.0 
11/07/2010 3-213 Hardness as CaCO3 Total 44   mg/L 2 
11/07/2010 3-213 NO3-N N/A 1.74   mg/L 0.10 
11/07/2010 3-213 pH N/A 7.2   pH Units 0.1 
11/07/2010 3-213 TSS N/A 71   mg/L 1 
11/07/2010 3-213 TDS N/A 14   mg/L 1 
11/07/2010 3-213 TKN Total 2.02   mg/L 0.10 
11/07/2010 3-213 TOC N/A 20.1   mg/L 1.0 
11/07/2010 3-213 P Total 0.43   mg/L 0.03 
11/07/2010 3-213 Cu Diss 15   ug/L 1.0 
11/07/2010 3-213 Cu Total 40   ug/L 1.0 
11/07/2010 3-213 Ni Diss 1.8   ug/L 1.0 
11/07/2010 3-213 Ni Total 8.8   ug/L 1.0 
11/07/2010 3-213 Pb Diss 0.3 J ug/L 1.0 
11/07/2010 3-213 Pb Total 5.8   ug/L 1.0 
11/07/2010 3-213 Zn Diss 11   ug/L 5.0 
11/07/2010 3-213 Zn Total 100   ug/L 5.0 
11/07/2010 3-362 As Diss 1.5   ug/L 0.5 
11/07/2010 3-362 As Total 1.8   ug/L 0.5 
11/07/2010 3-362 Cd Diss 0.1 J ug/L 0.2 
11/07/2010 3-362 Cd Total 0.2   ug/L 0.2 
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11/07/2010 3-362 Cr Diss 0.5 J ug/L 1.0 
11/07/2010 3-362 Cr Total 2.4   ug/L 1.0 
11/07/2010 3-362 NH3-N Total 2.20   mg/L 0.10 
11/07/2010 3-362 Turbidity N/A 19.0   NTU 0.05 
11/07/2010 3-362 NO2-N N/A 0.12   mg/L 0.10 
11/07/2010 3-362 EC N/A 99.0   umhos/cm 1.0 
11/07/2010 3-362 Ortho-P Diss 0.50   mg/L 0.03 
11/07/2010 3-362 DOC N/A 19.9   mg/L 1.0 
11/07/2010 3-362 Hardness as CaCO3 Total 44   mg/L 2 
11/07/2010 3-362 NO3-N N/A 0.83   mg/L 0.10 
11/07/2010 3-362 pH N/A 7.2   pH Units 0.1 
11/07/2010 3-362 TSS N/A 43   mg/L 1 
11/07/2010 3-362 TDS N/A 82   mg/L 1 
11/07/2010 3-362 TKN Total 9.80   mg/L 0.10 
11/07/2010 3-362 TOC N/A 27.7   mg/L 1.0 
11/07/2010 3-362 P Total 0.68   mg/L 0.03 
11/07/2010 3-362 Cu Diss 18   ug/L 1.0 
11/07/2010 3-362 Cu Total 25   ug/L 1.0 
11/07/2010 3-362 Ni Diss 1.7   ug/L 1.0 
11/07/2010 3-362 Ni Total 4.0   ug/L 1.0 
11/07/2010 3-362 Pb Diss 0.2 J ug/L 1.0 
11/07/2010 3-362 Pb Total 1.4   ug/L 1.0 
11/07/2010 3-362 Zn Diss 19   ug/L 5.0 
11/07/2010 3-362 Zn Total 49   ug/L 5.0 
11/07/2010 3-363 As Diss 2.2   ug/L 0.5 
11/07/2010 3-363 As Total 2.6   ug/L 0.5 
11/07/2010 3-363 Cd Diss 0.1 U ug/L 0.2 
11/07/2010 3-363 Cd Total 0.1 U ug/L 0.2 
11/07/2010 3-363 Cr Diss 0.4 J ug/L 1.0 
11/07/2010 3-363 Cr Total 0.9 J ug/L 1.0 
11/07/2010 3-363 NH3-N Total 1.08   mg/L 0.10 
11/07/2010 3-363 Turbidity N/A 12.6   NTU 0.05 
11/07/2010 3-363 NO2-N N/A 0.09 J mg/L 0.10 
11/07/2010 3-363 EC N/A 98.0   umhos/cm 1.0 
11/07/2010 3-363 Ortho-P Diss 0.63   mg/L 0.03 
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11/07/2010 3-363 DOC N/A 19.4   mg/L 1.0 
11/07/2010 3-363 Hardness as CaCO3 Total 46   mg/L 2 
11/07/2010 3-363 NO3-N N/A 0.64   mg/L 0.10 
11/07/2010 3-363 pH N/A 7.3   pH Units 0.1 
11/07/2010 3-363 TSS N/A 16   mg/L 1 
11/07/2010 3-363 TDS N/A 22   mg/L 1 
11/07/2010 3-363 TKN Total 3.62   mg/L 0.10 
11/07/2010 3-363 TOC N/A 27.6   mg/L 1.0 
11/07/2010 3-363 P Total 0.74   mg/L 0.03 
11/07/2010 3-363 Cu Diss 20   ug/L 1.0 
11/07/2010 3-363 Cu Total 24   ug/L 1.0 
11/07/2010 3-363 Ni Diss 1.6   ug/L 1.0 
11/07/2010 3-363 Ni Total 2.2   ug/L 1.0 
11/07/2010 3-363 Pb Diss 0.4 J ug/L 1.0 
11/07/2010 3-363 Pb Total 2.8   ug/L 1.0 
11/07/2010 3-363 Zn Diss 16   ug/L 5.0 
11/07/2010 3-363 Zn Total 21   ug/L 5.0 
11/07/2010 3-364 As Diss 1.8   ug/L 0.5 
11/07/2010 3-364 As Total 3.0   ug/L 0.5 
11/07/2010 3-364 Cd Diss 0.2   ug/L 0.2 
11/07/2010 3-364 Cd Total 0.6   ug/L 0.2 
11/07/2010 3-364 Cr Diss 0.9 J ug/L 1.0 
11/07/2010 3-364 Cr Total 8.8   ug/L 1.0 
11/07/2010 3-364 TSS N/A 57   mg/L 1 
11/07/2010 3-364 Cu Diss 120   ug/L 1.0 
11/07/2010 3-364 Cu Total 170   ug/L 1.0 
11/07/2010 3-364 Ni Diss 5.2   ug/L 1.0 
11/07/2010 3-364 Ni Total 14   ug/L 1.0 
11/07/2010 3-364 Pb Diss 0.9 J ug/L 1.0 
11/07/2010 3-364 Pb Total 4.8   ug/L 1.0 
11/07/2010 3-364 Zn Diss 73   ug/L 5.0 
11/07/2010 3-364 Zn Total 180   ug/L 5.0 
11/07/2010 3-365 As Diss 5.7   ug/L 0.5 
11/07/2010 3-365 As Total 6.7   ug/L 0.5 
11/07/2010 3-365 Cd Diss 0.1 U ug/L 0.2 
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11/07/2010 3-365 Cd Total 0.1 U ug/L 0.2 
11/07/2010 3-365 Cr Diss 0.7 J ug/L 1.0 
11/07/2010 3-365 Cr Total 1.4   ug/L 1.0 
11/07/2010 3-365 NH3-N Total 3.52   mg/L 0.10 
11/07/2010 3-365 Turbidity N/A 15.5   NTU 0.05 
11/07/2010 3-365 NO2-N N/A 0.73   mg/L 0.10 
11/07/2010 3-365 EC N/A 287   umhos/cm 1.0 
11/07/2010 3-365 Ortho-P Diss 1.17   mg/L 0.03 
11/07/2010 3-365 DOC N/A 44.6   mg/L 1.0 
11/07/2010 3-365 Hardness as CaCO3 Total 128   mg/L 2 
11/07/2010 3-365 NO3-N N/A 2.63   mg/L 0.10 
11/07/2010 3-365 pH N/A 7.1   pH Units 0.1 
11/07/2010 3-365 TSS N/A 28   mg/L 1 
11/07/2010 3-365 TDS N/A 132   mg/L 1 
11/07/2010 3-365 TKN Total 7.06   mg/L 1.00 
11/07/2010 3-365 TOC N/A 61.6   mg/L 1.0 
11/07/2010 3-365 P Total 1.63   mg/L 0.03 
11/07/2010 3-365 Cu Diss 37   ug/L 1.0 
11/07/2010 3-365 Cu Total 49   ug/L 1.0 
11/07/2010 3-365 Ni Diss 3.8   ug/L 1.0 
11/07/2010 3-365 Ni Total 5.2   ug/L 1.0 
11/07/2010 3-365 Pb Diss 0.5 J ug/L 1.0 
11/07/2010 3-365 Pb Total 0.8 J ug/L 1.0 
11/07/2010 3-365 Zn Diss 17   ug/L 5.0 
11/07/2010 3-365 Zn Total 22   ug/L 5.0 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location/ Strip 


Width 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.48 0.75 in./70% 48 Yes 12629 78 Yes 
Composite sample successfully 
collected and sent for analysis. 


3-362 Sac ORVTS / 9 ft Rainfall 0.48 0.75 in./70% 48 Yes 763 94 Yes 


Passive sample successfully 
collected and sent for analysis.  
A field split sample was also sent 
for analysis. 


3-363 Sac ORVTS / 24.5 ft Rainfall 0.48 0.75 in./70% 48 Yes 65 95 Yes 
Composite sample successfully 
collected and sent for analysis.  


3-364 Sac ORVTS / 23.5 Rainfall 0.48 0.75 in./70% 48 Yes 133 100 Yes 
Passive sample successfully 
collected and sent for analysis.  


3-365 Sac ORVTS / 24.5 Rainfall 0.48 0.75 in./70% 48 Yes 27 100 Yes 
Passive sample successfully 
collected and sent for analysis.  
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Storm Description 
 
A Pacific storm generated light to moderate rainfall over the Sacramento Valley starting the afternoon of December 28, 2010 and ending in the early 
morning hours on December 29, 2010. The total event precipitation measured at the Sacramento County Department of Water Resources Beach 
Lake rain gauge was 0.47 inches. A total of 0.48 inches of precipitation was recorded by the rain gauge located at station 3-365.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event. Pre-storm set-up was performed on 12/27/10 when all four test stations and the Edge 
of Pavement (EOP) station were setup for this event. Collection swales were not flushed with water as is customary before sampling, because the 
water storage tank was empty at the time of setup. Light amounts of sediment were observed in the collection systems but no obstructions were 
present. Sediment and organic matter in the system may increase nutrient concentrations and also effect water turbidity readings. The empty tank 
was due to insufficient time to have it filled between the new task order being signed and this sampling event. Post storm activities including 
sample collection and processing were completed in the morning on 12/29/10. 


Sampling Issues 
Rain covers have been in place on the collection swales since the beginning of November 2010. Composite samples were collected at stations 3-213 
and 3-363. Passive samples were successfully collected at test stations 3-362, 3-364, and 3-365 for this event. No channeling or flow diversions were 
observed. Samples were shipped to an analytical laboratory for testing.  


Low flow volumes at the strip stations indicate that minimal runoff is reaching the collection systems. It is also expected that antecedent dry 
conditions contributed to the low runoff volumes observed. No flow bypass was observed. Therefore absorption and/or infiltration of runoff and 
low rain intensity are expected to be the primary causes of low runoff volumes. Another cause of low runoff volumes may be evaporation. RO/RF 
ratios are within the ranges observed from the 2009-10 monitoring season at all stations except station 3-213 (the EOP station) which had extremely 
high flow.   


It has been identified that the flume equation introduces false low flows during raw data processing with the latest version of Insight software. 
During periods of no flow the software transforms a zero depth measurement to a 0.093 lps reading. Therefore this erroneous flow was subtracted 
from the hydrograph data. Insight software is the only software available for processing the raw data from the equipment on site. The Sigma flow 
equipment specialist stated that due to the low flow volume and high flow fluctuation type of events that are common on this project, the accuracy 
of the flow meter during periods of flow is uncertain. A curve is currently being developed by personnel, using direct observations of water levels 
and flow rates to accurately convert level to flow rate at this site. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
excellent  
The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


RO/RF ratios are within the ranges observed from the 2009-10 monitoring season at all stations except station 3-362 which was slightly higher than 
the range observed during the 2009-10 monitoring season and station 3-213 which had extremely high flow. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The Sacramento County Division of Water Resources Beach Lake rain gauge was used for comparison. The total event precipitation measured at the 
Beach Lake DWR gauge was 0.47 inches.   


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
N/A 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
A spike in flow occurred at approximately 4:30 on 12/29/10 at site 3-362. This is very likely to be false flow when compared with flow patterns at 
other stations during this event and other similar events. The flow meter at 3-213 is recording 0.093 lps of flow during periods of zero flow with 
visual observations. This has been identified as an issue with the ‘Insight’ program used to calculate flows from level readings in the flume. For the 
time being, 0.093 lps is being subtracted from all flow data to compensate. A permanent solution is being developed at this time.   
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2010/11- 12/29/10


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 12/28/10 13:06


Stop Date/Time: 12/29/10 01:20


Event Rain (mm): 12.50
Max Intensity (mm/hr): 12.00


Runoff Data
Start Date/Time: 12/28/10 13:59


Stop Date/Time: 12/29/10 03:04


Total Flow Volume (L): 12629
Peak Flow (L/s): 2.09


Obs. Fraction Runoff/Rain Volume: 3.061


Sample Data
Start Date/Time: 12/28/10 14:46


Stop Date/Time: 12/29/10 01:35


Estimated Percent Capture: 78%
Successful Aliquots: 19


Notes: RO/Rain >>1_Error in flow meter software causing event volumes to be greater than actual volumes.  Flow corrected to remove 0.093 lps measurement that 
software ties to a zero depth reading. RO/RF is high compared to the  range of values observed during the 09/10 season (0.561-1.599).
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2010/11 - 12/29/10


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.07


Rain Data
Start Date/Time: 12/28/10 13:06


Stop Date/Time: 12/29/10 01:13


Event Rain (mm): 12.25
Max Intensity (mm/hr): 12.00


Runoff Data


Start Date/Time: 12/28/10 12:05


Stop Date/Time: 12/29/10 07:48


Total Flow Volume (L): 763


Peak Flow (L/s): 2.95
Obs. Fraction Runoff/Rain Volume: 0.152


Sample Data
Start Date/Time: 12/28/10 14:13


Stop Date/Time: 12/29/10 05:32


Estimated Percent Capture: 94%
Successful Aliquots: 19


Notes:
RO/Rain <<1_RO infiltration suspected. RO/RF is high compared to the  range of values observed during the 09/10 season (0.016-0.129). Rain covers are 
currently in place over the collection system. Spike in flow data at ~4:30 on 12/29/10 is likely false flow.  None of the other sites experienced high flow rate 
spikes.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2010/11- 12/29/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data
Start Date/Time: 12/28/10 13:06


Stop Date/Time: 12/29/10 01:13
Event Rain (mm): 12.25
Max Intensity (mm/hr): 12.00


Runoff Data
Start Date/Time: 12/28/10 14:03


Stop Date/Time: 12/29/10 05:15
Total Flow Volume (L): 65
Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.010


Sample Data
Start Date/Time: 12/28/10 14:49


Stop Date/Time: 12/29/10 04:45
Estimated Percent Capture: 95%
Successful Aliquots: 15


Notes: RO/Rain <<1_RO infiltration suspected. RO/RF is within range of those observed during 09/10 season (0.02-0.045).  Rain covers are 
currently in place over the collection system. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


12/29/10 01:13


Event Summary
Site: Sac ORVTS  (3-364)
Event: 2010/11- 12/29/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.03


Rain Data
Start Date/Time: 12/28/10 13:06


Stop Date/Time:
Event Rain (mm): 12.25


Max Intensity (mm/hr): 12.00


Runoff Data
Start Date/Time: 12/28/10 12:10


Stop Date/Time: 12/29/10 03:12
Total Flow Volume (L): 133


Peak Flow (L/s): 0.02
Obs. Fraction Runoff/Rain Volume: 0.021


Notes: RO/Rain <<1_RO infiltration suspected. RO/RF is within range observed during 2009/10 (0.015-0.066). A passive sample was collected and submitted for 
analysis. Rain covers are in place over the collection system. 
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Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-365)
Event: 2010/11- 12/29/10


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data
Start Date/Time: 12/28/10 13:06


Stop Date/Time: 12/29/10 01:13
Event Rain (mm): 12.25
Max Intensity (mm/hr): 12.00


Runoff Data
Start Date/Time: 12/28/10 21:32


Stop Date/Time: 12/29/10 05:08
Total Flow Volume (L): 27
Peak Flow (L/s): 0.01
Obs. Fraction Runoff/Rain Volume: 0.004


Notes: RO/Rain <<1_RO infiltration suspected. RO/RF is within range observed during 2009/10 (0.003-0.064). Rain covers are in place over the 
collection system. A passive sample was collected and sent for analysis. No sample data provided. 
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Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


The NH3-N concentration at station 3-363 (4.14 mg/L) and station 3-364 (4.18 mg/L) were the only two concentrations greater than the maximum 
value detected during the 2000-03 statewide study (3.9 mg/L).   


Reported constituent concentrations are comparable to past data collected at this site.
 


Multiple nutrient concentrations were greater than the maximum concentration ranges for these stations reported in the Ornamental Roadside 
Vegetated Treatment Sites Study 2009-2010 Summary Report (CTSW-RT-10-208.18.1). For example the NH3-N concentrations at stations 3-362 
(2.9 mg/L), 3-364 (4.18 mg/L), and 3-365 (3.14 mg/L) are greater than the maximum value detected for these sites during 2009-2010. Ortho-P, TKN, 
and TP concentrations were all approximately twice the maximum value detected at station 3-363 during 2009-2010. This is likely due to the fact that 
organic material tends to collect in the collection swales, which were not flushed out prior to this event. Station 3-363 had some plants replaced in 
late November, some of which may have had some fertilizers in the root ball. 
 
Some total metals concentrations were greater than the maximum value detected for stations 3-362, 3-364, and 3-365 during 2009-2010 but all were 
in the range detected during the 2000-03 statewide study. 
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


  
RPDs for field split results exceeded the limits in the Data Quality Objectives. Therefore the laboratory reviewed and confirmed the same results 
reported below. 
 







Post Storm Technical Memorandum   
 Contract No: 43A0289 
 Task Order: 1 
 Project: ORVTS Event Start Date: 12/28/10 
 
 


PSTM 3 2010/11 Page 10 of 15 
 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. No effluent samples. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 
 


Analytical 


Site ID Sample Date Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
3-213 12/29/2010 As Diss 1.3   ug/L 0.5 
3-213 12/29/2010 As Total 2.3   ug/L 0.5 
3-213 12/29/2010 Cd Diss 0.1 U ug/L 0.2 
3-213 12/29/2010 Cd Total 0.5   ug/L 0.2 
3-213 12/29/2010 Cr Diss 1.4   ug/L 1.0 
3-213 12/29/2010 Cr Total 9.6   ug/L 1.0 
3-213 12/29/2010 NH3-N Total 0.64   mg/L 0.10 
3-213 12/29/2010 Turbidity N/A 82.1   NTU 0.05 
3-213 12/29/2010 NO2-N N/A 0.09 J mg/L 0.10 
3-213 12/29/2010 EC N/A 83.0   umhos/cm 1.0 
3-213 12/29/2010 Ortho-P Diss 0.14   mg/L 0.03 
3-213 12/29/2010 DOC N/A 10.7   mg/L 1.0 
3-213 12/29/2010 Hardness as CaCO3 Total 60   mg/L 2 
3-213 12/29/2010 NO3-N N/A 0.85   mg/L 0.10 
3-213 12/29/2010 pH N/A 6.4   pH Units 0.1 
3-213 12/29/2010 TSS N/A 82   mg/L 1 
3-213 12/29/2010 TDS N/A 60   mg/L 1 
3-213 12/29/2010 TKN Total 2.07   mg/L 0.10 
3-213 12/29/2010 TOC N/A 13.6   mg/L 1.0 
3-213 12/29/2010 P Total 0.32   mg/L 0.03 
3-213 12/29/2010 Cu Diss 7.5   ug/L 1.0 
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Analytical 


Site ID Sample Date Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
3-213 12/29/2010 Cu Total 33   ug/L 1.0 
3-213 12/29/2010 Ni Diss 1.2   ug/L 1.0 
3-213 12/29/2010 Ni Total 9.2   ug/L 1.0 
3-213 12/29/2010 Pb Diss 0.2 J ug/L 1.0 
3-213 12/29/2010 Pb Total 6.6   ug/L 1.0 
3-213 12/29/2010 Zn Diss 11   ug/L 5.0 
3-213 12/29/2010 Zn Total 140   ug/L 5.0 
3-362 12/29/2010 As Diss 1.9   ug/L 0.5 
3-362 12/29/2010 As Total 5.3   ug/L 0.5 
3-362 12/29/2010 Cd Diss 0.1 U ug/L 0.2 
3-362 12/29/2010 Cd Total 0.4   ug/L 0.2 
3-362 12/29/2010 Cr Diss 0.3 J ug/L 1.0 
3-362 12/29/2010 Cr Total 30   ug/L 1.0 
3-362 12/29/2010 NH3-N Total 2.90   mg/L 0.10 
3-362 12/29/2010 Turbidity N/A 272   NTU 0.05 
3-362 12/29/2010 NO2-N N/A 0.06 J mg/L 0.10 
3-362 12/29/2010 EC N/A 85.0   umhos/cm 1.0 
3-362 12/29/2010 Ortho-P Diss 0.81   mg/L 0.03 
3-362 12/29/2010 DOC N/A 19.3   mg/L 1.0 
3-362 12/29/2010 Hardness as CaCO3 Total 52   mg/L 2 
3-362 12/29/2010 NO3-N N/A 1.04   mg/L 0.10 
3-362 12/29/2010 pH N/A 7.0   pH Units 0.1 
3-362 12/29/2010 TSS N/A 426   mg/L 1 
3-362 12/29/2010 TDS N/A 64   mg/L 1 
3-362 12/29/2010 TKN Total 8.05   mg/L 1.00 
3-362 12/29/2010 TOC N/A 25.5   mg/L 1.0 
3-362 12/29/2010 P Total 1.55   mg/L 0.03 
3-362 12/29/2010 Cu Diss 8.8   ug/L 1.0 
3-362 12/29/2010 Cu Total 49   ug/L 1.0 
3-362 12/29/2010 Ni Diss 0.9 J ug/L 1.0 
3-362 12/29/2010 Ni Total 31   ug/L 1.0 
3-362 12/29/2010 Pb Diss 0.08 J ug/L 1.0 
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Analytical 


Site ID Sample Date Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
3-362 12/29/2010 Pb Total 9.7   ug/L 1.0 
3-362 12/29/2010 Zn Diss 4.2 J ug/L 5.0 
3-362 12/29/2010 Zn Total 130   ug/L 5.0 
3-363 12/29/2010 As Diss 1.5   ug/L 0.5 
3-363 12/29/2010 As Total 2.0   ug/L 0.5 
3-363 12/29/2010 Cd Diss 0.1 U ug/L 0.2 
3-363 12/29/2010 Cd Total 0.2   ug/L 0.2 
3-363 12/29/2010 Cr Diss 0.6 J ug/L 1.0 
3-363 12/29/2010 Cr Total 3.0   ug/L 1.0 
3-363 12/29/2010 NH3-N Total 4.14   mg/L 1.00 
3-363 12/29/2010 Turbidity N/A 18.8   NTU 0.05 
3-363 12/29/2010 NO2-N N/A 0.02 J mg/L 0.10 
3-363 12/29/2010 EC N/A 199   umhos/cm 1.0 
3-363 12/29/2010 Ortho-P Diss 2.10   mg/L 0.03 
3-363 12/29/2010 DOC N/A 33.9   mg/L 1.0 
3-363 12/29/2010 Hardness as CaCO3 Total 78   mg/L 2 
3-363 12/29/2010 NO3-N N/A 0.08 J mg/L 0.10 
3-363 12/29/2010 pH N/A 6.4   pH Units 0.1 
3-363 12/29/2010 TSS N/A 44   mg/L 1 
3-363 12/29/2010 TDS N/A 150   mg/L 1 
3-363 12/29/2010 TKN Total 14.2   mg/L 1.00 
3-363 12/29/2010 TOC N/A 42.6   mg/L 1.0 
3-363 12/29/2010 P Total 2.59   mg/L 0.03 
3-363 12/29/2010 Cu Diss 11   ug/L 1.0 
3-363 12/29/2010 Cu Total 18   ug/L 1.0 
3-363 12/29/2010 Ni Diss 1.6   ug/L 1.0 
3-363 12/29/2010 Ni Total 3.6   ug/L 1.0 
3-363 12/29/2010 Pb Diss 0.2 J ug/L 1.0 
3-363 12/29/2010 Pb Total 1.0   ug/L 1.0 
3-363 12/29/2010 Zn Diss 14   ug/L 5.0 
3-363 12/29/2010 Zn Total 28   ug/L 5.0 
3-364 12/29/2010 As Diss 1.6   ug/L 0.5 
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Analytical 


Site ID Sample Date Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
3-364 12/29/2010 As Total 1.9   ug/L 0.5 
3-364 12/29/2010 Cd Diss 0.3   ug/L 0.2 
3-364 12/29/2010 Cd Total 0.7   ug/L 0.2 
3-364 12/29/2010 Cr Diss 0.8 J ug/L 1.0 
3-364 12/29/2010 Cr Total 1.3   ug/L 1.0 
3-364 12/29/2010 NH3-N Total 4.18   mg/L 1.00 
3-364 12/29/2010 Turbidity N/A 26.0   NTU 0.05 
3-364 12/29/2010 NO2-N N/A 0.05 J mg/L 0.10 
3-364 12/29/2010 EC N/A 111   umhos/cm 1.0 
3-364 12/29/2010 Ortho-P Diss 1.57   mg/L 0.03 
3-364 12/29/2010 DOC N/A 31.0   mg/L 1.0 
3-364 12/29/2010 Hardness as CaCO3 Total 50   mg/L 2 
3-364 12/29/2010 NO3-N N/A 0.21   mg/L 0.10 
3-364 12/29/2010 pH N/A 7.4   pH Units 0.1 
3-364 12/29/2010 TSS N/A 36   mg/L 1 
3-364 12/29/2010 TDS N/A 100   mg/L 1 
3-364 12/29/2010 TKN Total 14.2   mg/L 2.00 
3-364 12/29/2010 TOC N/A 38.0   mg/L 1.0 
3-364 12/29/2010 P Total 2.00   mg/L 0.03 
3-364 12/29/2010 Cu Diss 25   ug/L 1.0 
3-364 12/29/2010 Cu Total 39   ug/L 1.0 
3-364 12/29/2010 Ni Diss 1.1   ug/L 1.0 
3-364 12/29/2010 Ni Total 2.1   ug/L 1.0 
3-364 12/29/2010 Pb Diss 0.2 J ug/L 1.0 
3-364 12/29/2010 Pb Total 0.7 J ug/L 1.0 
3-364 12/29/2010 Zn Diss 31   ug/L 5.0 
3-364 12/29/2010 Zn Total 49   ug/L 5.0 
3-365 12/29/2010 As Diss 2.7   ug/L 0.5 
3-365 12/29/2010 As Total 3.9   ug/L 0.5 
3-365 12/29/2010 Cd Diss 0.2   ug/L 0.2 
3-365 12/29/2010 Cd Total 0.2   ug/L 0.2 
3-365 12/29/2010 Cr Diss 0.3 J ug/L 1.0 
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Analytical 


Site ID Sample Date Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
3-365 12/29/2010 Cr Total 5.3   ug/L 1.0 
3-365 12/29/2010 NH3-N Total 3.14   mg/L 0.10 
3-365 12/29/2010 Turbidity N/A 41.9   NTU 0.05 
3-365 12/29/2010 NO2-N N/A 0.10   mg/L 0.10 
3-365 12/29/2010 EC N/A 139   umhos/cm 1.0 
3-365 12/29/2010 Ortho-P Diss 0.64   mg/L 0.03 
3-365 12/29/2010 DOC N/A 32.3   mg/L 1.0 
3-365 12/29/2010 Hardness as CaCO3 Total 94   mg/L 2 
3-365 12/29/2010 NO3-N N/A 1.15   mg/L 0.10 
3-365 12/29/2010 pH N/A 6.7   pH Units 0.1 
3-365 12/29/2010 TSS N/A 76   mg/L 1 
3-365 12/29/2010 TDS N/A 110   mg/L 1 
3-365 12/29/2010 TKN Total 9.99   mg/L 0.10 
3-365 12/29/2010 TOC N/A 42.1   mg/L 1.0 
3-365 12/29/2010 P Total 1.26   mg/L 0.03 
3-365 12/29/2010 Cu Diss 10   ug/L 1.0 
3-365 12/29/2010 Cu Total 24   ug/L 1.0 
3-365 12/29/2010 Ni Diss 1.4   ug/L 1.0 
3-365 12/29/2010 Ni Total 7.5   ug/L 1.0 
3-365 12/29/2010 Pb Diss 0.2 J ug/L 1.0 
3-365 12/29/2010 Pb Total 1.8   ug/L 1.0 
3-365 12/29/2010 Zn Diss 14   ug/L 5.0 
3-365 12/29/2010 Zn Total 52   ug/L 5.0 


Field Split Analytical Results  
(Sample ID: 3362R1012290532-500) 


3-362  12/29/2010 As Diss 1.9   ug/L 0.5 
3-362 12/29/2010 As Total 4.7   ug/L 0.5 
3-362 12/29/2010 Cd Diss 0.1 U ug/L 0.2 
3-362 12/29/2010 Cd Total 0.3   ug/L 0.2 
3-362 12/29/2010 Cr Diss 0.3 J ug/L 1.0 
3-362 12/29/2010 Cr Total 24   ug/L 1.0 
3-362 12/29/2010 NH3-N Total 1.62   mg/L 0.10 
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Analytical 


Site ID Sample Date Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
3-362 12/29/2010 Turbidity N/A 242   NTU 0.05 
3-362 12/29/2010 NO2-N N/A 0.06 J mg/L 0.10 
3-362 12/29/2010 EC N/A 75.0   umhos/cm 1.0 
3-362 12/29/2010 Ortho-P Diss 0.78   mg/L 0.03 
3-362 12/29/2010 DOC N/A 17.8   mg/L 1.0 
3-362 12/29/2010 Hardness as CaCO3 Total 48   mg/L 2 
3-362 12/29/2010 NO3-N N/A 1.04   mg/L 0.10 
3-362 12/29/2010 pH N/A 7.9   pH Units 0.1 
3-362 12/29/2010 TSS N/A 378   mg/L 1 
3-362 12/29/2010 TDS N/A 50   mg/L 1 
3-362 12/29/2010 TKN Total 8.68   mg/L 0.10 
3-362 12/29/2010 TOC N/A 22.5   mg/L 1.0 
3-362 12/29/2010 P Total 1.42   mg/L 0.03 
3-362 12/29/2010 Cu Diss 6.2   ug/L 1.0 
3-362 12/29/2010 Cu Total 34   ug/L 1.0 
3-362 12/29/2010 Ni Diss 0.8 J ug/L 1.0 
3-362 12/29/2010 Ni Total 24   ug/L 1.0 
3-362 12/29/2010 Pb Diss 0.08 U ug/L 1.0 
3-362 12/29/2010 Pb Total 7.9   ug/L 1.0 
3-362 12/29/2010 Zn Diss 5.8   ug/L 5.0 
3-362 12/29/2010 Zn Total 98   ug/L 5.0 


U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not 
detected above the method detection limit.   
J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 







STORM EVENT  


02/15/2011  
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location/ Strip 


Width 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.86 0.75in./100% 34 Yes 10992 93 Yes 
Composite sample successfully 
collected and sent for analysis. 


3-362 Sac ORVTS / 9 ft Rainfall 0.86 0.75in./100% 34 Yes 533 98 Yes 
Composite sample successfully 
collected and sent for analysis.  


3-363 Sac ORVTS / 24.5 ft Rainfall 0.86 0.75in./100% 34 Yes 76 94 Yes 
Composite sample successfully 
collected and sent for analysis.  


3-364 Sac ORVTS / 23.5 Rainfall 0.86 0.75in./100% 34 Yes 132 94 Yes 
Composite sample successfully 
collected and sent for analysis.  


3-365 Sac ORVTS / 24.5 Rainfall 0.86 0.75in./100% 34 Yes 105 91 Yes 
Composite sample successfully 
collected and sent for analysis.  
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Storm Description 
A Pacific storm generated moderate rainfall over the Sacramento Valley starting late night on February 15, 2011 and ending early morning on 
February 16, 2011.  The total event precipitation measured at the Sacramento County Department of Water Resources Beach Lake rain gauge was 
0.87 inches.  A total of 0.86 inches of precipitation was recorded by the rain gauge located at station 3-365.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  Pre-storm set-up was performed on 2/15/2011 when all four test stations and the 
Edge of Pavement (EOP) station were setup for this event.  Post storm activities including sample collection and processing were completed in the 
morning on 2/16/2011. 


Sampling Issues 
Rain covers have been in place on the collection swales since the beginning of November 2010.  Composite samples were collected at stations 3-213, 
3-362, 3-363, 3-364 and 3-365.  No channeling or flow diversions were observed.  Samples were shipped to an analytical laboratory for testing.  


Low flow volumes indicate that minimal runoff is reaching the collection systems.  It is also expected that antecedent dry conditions contributed to 
the low runoff volumes. The previous six weeks had been very dry prior to this storm event.  Less than one tenth of an inch of rain fell during the 
morning on February 14, 2011.  No flow bypass was observed. Therefore absorption and/or infiltration of runoff and low rain intensity are 
expected to be the primary causes of low runoff volumes.  Another cause of low runoff volumes may include evaporation, although the actual 
volume lost per event is unknown and is expected to vary on an event by event basis.  RO/RF ratios are within the ranges observed from the 2009-
10 monitoring season at all stations except station 3-364, which was slightly below the low range from 2009-10.   


It has been identified that the flume equation at station 3-213 introduces false low flows during raw data processing with the latest version of 
Insight software. During periods of no flow the software transforms a zero depth measurement to a 0.093 lps reading. Therefore this erroneous flow 
was subtracted from the hydrograph data. Insight software is the only software available for processing the raw data from the equipment on site. 
The Sigma flow equipment specialist stated that due to the low flow volume and high flow fluctuation type of events that are common on this 
project, the accuracy of the flow meter during periods of flow is uncertain.  A curve is currently being developed by personnel, using direct 
observations of water levels and flow rates to accurately convert level to flow rate at this site.   


It has also been identified that the flume is a different size than the software allows for pre-programmed flow calculation. At this time the options 
are being considered by Caltrans for more accurate flow calculation. These options include using field developed head vs. flow data or a 
manufacturer’s power equation. 
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Field parameters (Temperature and pH) were not collected during this event since flow occurred during the late night and early morning hours 
only, when personnel were not on site.  
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
excellent  
The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


RO/RF ratios are within the ranges observed from the 2009-10 monitoring season at all stations except station 3-364 which was slightly below the 
low range from 2009-10.  (2009-10 range = 0.015-0.066; this event the ratio = 0.012) 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The rain gauge at station 3-365 recorded 0.86 inches of precipitation. The Sacramento County Division of Water Resources Beach Lake rain gauge 
was used for comparison. The total event precipitation measured at the Beach Lake DWR gauge was 0.87 inches.   


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
N/A 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
A spike in flow occurred for 1 minute at 03:24 on 2/16/11 at site 3-363.  This is very likely to be an inaccuracy when compared with flow patterns 
during this event and other similar events.  It is unknown the cause of the spike, and it is not considered to have affected sample representativeness.   
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2010/11-2/16/2011


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data
Start Date/Time: 02/15/11 23:38


Stop Date/Time: 02/16/11 04:39


Event Rain (mm): 21.84


Max Intensity (mm/hr): 24.38


Runoff Data
Start Date/Time: 02/16/11 00:11


Stop Date/Time: 02/16/11 06:15


Total Flow Volume (L): 10992


Peak Flow (L/s): 4.14


Obs. Fraction Runoff/Rain Volume: 1.525


Sample Data
Start Date/Time: 02/16/11 00:45


Stop Date/Time: 02/16/11 04:35


Estimated Percent Capture: 93%


Successful Aliquots: 31


Notes:  RO/Rain >>1_Error in flow meter software causing event volumes to be greater than actual volumes.  Flow corrected to remove 0.093 lps 
measurement that software ties to a zero depth reading.  RO/RF is within range of those observed during 09/10 season (0.561-1.599).
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2010/11 - 2/15/11


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.07


Rain Data (user-defined event)
Start Date/Time: 02/15/11 23:38


Stop Date/Time: 02/16/11 04:39


Event Rain (mm): 21.84


Max Intensity (mm/hr): 24.38


Runoff Data
Start Date/Time: 02/15/11 22:45


Stop Date/Time: 02/16/11 06:58


Total Flow Volume (L): 533


Peak Flow (L/s): 0.52


Obs. Fraction Runoff/Rain Volume: 0.059


Sample Data
Start Date/Time: 02/16/11 00:02


Stop Date/Time: 02/16/11 06:56


Estimated Percent Capture: 98%


Successful Aliquots: 41


Notes:  RO/Rain <<1_RO infiltration suspected.  RO/RF ratio is within the range observed during the 2009-10 monitoring season (0.016 - 0.129).  Rain 
covers are currently in place over the collection system. Light rain falling directly into the flume may have triggered flow before first rain measurement.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2010/11-2/16/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data (user-defined event)
Start Date/Time: 02/15/11 23:38


Stop Date/Time: 02/16/11 04:39


Event Rain (mm): 21.84


Max Intensity (mm/hr): 24.38


Runoff Data
Start Date/Time: 02/15/11 20:30


Stop Date/Time: 02/16/11 07:56


Total Flow Volume (L): 70


Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.006


Sample Data
Start Date/Time: 02/16/11 00:16


Stop Date/Time: 02/16/11 05:31


Estimated Percent Capture: 93%


Successful Aliquots: 16


Notes:  RO/Rain <<1_RO infiltration suspected. RO/RF is within range of those observed during 09/10 season (0.002-0.045).  Rain covers are currently in place over the collection system. A 
spike in flow at 03:24 is considered inaccurate, the cause is unknown. Flow adjusted to reflect likely flow conditions. The spike in flow was responsible for approximately 10 percent of the 
total flow.  The sample is considered representative and the data should be accepted.  Light rain falling directly into the flume may have triggered flow before first rain measurement.   
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-364)
Event: 2010/11-2/15/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.03


Rain Data (user-defined event)
Start Date/Time: 02/15/11 23:38


Stop Date/Time: 02/16/11 04:39


Event Rain (mm): 21.84


Max Intensity (mm/hr): 24.38


Runoff Data
Start Date/Time: 02/15/11 22:51


Stop Date/Time: 02/16/11 06:44


Total Flow Volume (L): 132


Peak Flow (L/s): 0.02


Obs. Fraction Runoff/Rain Volume: 0.012


Sample Data
Start Date/Time: 02/16/11 00:26


Stop Date/Time: 02/16/11 06:40


Estimated Percent Capture: 94%


Successful Aliquots: 14


Notes: RO/Rain <<1_RO infiltration suspected. RO/RF is outside the range of those observed during 09/10 season (0.015-0.066).  Rain covers are 
currently in place over the collection system.  Light rain falling directly into the flume may have triggered flow before first rain measurement.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-365)
Event: 2010/11-2/15/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data (user-defined event)
Start Date/Time: 02/15/11 23:38


Stop Date/Time: 02/16/11 04:39


Event Rain (mm): 21.84


Max Intensity (mm/hr): 24.38


Runoff Data
Start Date/Time: 02/15/11 22:55


Stop Date/Time: 02/16/11 07:18


Total Flow Volume (L): 105


Peak Flow (L/s): 0.04


Obs. Fraction Runoff/Rain Volume: 0.009


Sample Data
Start Date/Time: 02/16/11 01:12


Stop Date/Time: 02/16/11 07:14


Estimated Percent Capture: 91%


Successful Aliquots: 11


Notes: RO/Rain <<1_RO infiltration suspected. RO/RF is within range of those observed during 09/10 season (0.003-0.064).  Rain covers are 
currently in place over the collection system.  Light rain falling directly into the flume may have triggered flow before first rain measurement.  
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Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Ortho-P concentration at station 3-364 (3.28 mg/L) was higher than the range reported in 2000-03 statewide study (2.4 mg/L). This was the only 
concentration that was greater than the 2000-03 statewide study during this event. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Total and dissolved cadmium and NO3-N concentrations at the ROW stations were greater than the EOP station and greater than the maximum 
concentration ranges for these stations reported in the Ornamental Roadside Vegetated Treatment Sites Study 2009-2010 Summary Report (CTSW-
RT-10-208.18.1). Ortho-P concentration at station 3-364 (3.28 mg/L) was higher than the range reported in the 2009-2010 Summary Report (1.29 
mg/L). Stations 3-364 and 3-365 had an assortment of total and dissolved metal concentrations which were greater than concentrations ranges 
reported in the 2009-2010 Summary Report.. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. No effluent samples. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 
3-213 2/16/2011 As Diss 0.7 ug/L 0.5 
3-213 2/16/2011 As Total 1.5 ug/L 0.5 
3-213 2/16/2011 Cd Diss 0.1 U ug/L 0.2 
3-213 2/16/2011 Cd Total 0.4 ug/L 0.2 
3-213 2/16/2011 Cr Diss 0.5 J ug/L 1.0 
3-213 2/16/2011 Cr Total 5.9 ug/L 1.0 
3-213 2/16/2011 NH3-N Total 0.4 mg/L 0.1 
3-213 2/16/2011 Turbidity N/A 38.2 NTU 0.05 
3-213 2/16/2011 NO2-N N/A 0.03 J mg/L 0.1 
3-213 2/16/2011 EC N/A 56 umhos/cm 1.0 
3-213 2/16/2011 Ortho-P Diss 0.07 mg/L 0.03 
3-213 2/16/2011 DOC N/A 2.5 mg/L 1.0 
3-213 2/16/2011 Hardness as CaCO3 Total 32 mg/L 2 
3-213 2/16/2011 NO3-N N/A 0.39 mg/L 0.1 
3-213 2/16/2011 pH N/A 7.2 pH Units 0.1 
3-213 2/16/2011 TSS N/A 62 mg/L 1.0 
3-213 2/16/2011 TDS N/A 32 mg/L 1.0 
3-213 2/16/2011 TKN Total 1.36 mg/L 0.1 
3-213 2/16/2011 TOC N/A 3.1 mg/L 1.0 
3-213 2/16/2011 P Total 0.16 mg/L 0.03 
3-213 2/16/2011 Cu Diss 3.5 ug/L 1.0 
3-213 2/16/2011 Cu Total 21 ug/L 1.0
3-213 2/16/2011 Ni Diss 0.8 J ug/L 1.0
3-213 2/16/2011 Ni Total 6 ug/L 1.0
3-213 2/16/2011 Pb Diss 0.08 U ug/L 1.0
3-213 2/16/2011 Pb Total 4.7 ug/L 1.0
3-213 2/16/2011 Zn Diss 4.9 J ug/L 5.0
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 
3-213 2/16/2011 Zn Total 95 ug/L 5.0
3-362 2/16/2011 As Diss 2 ug/L 0.5 
3-362 2/16/2011 As Total 4 ug/L 0.5 
3-362 2/16/2011 Cd Diss 0.5 ug/L 0.2 
3-362 2/16/2011 Cd Total 1.4 ug/L 0.2 
3-362 2/16/2011 Cr Diss 0.8 J ug/L 1.0
3-362 2/16/2011 Cr Total 18 ug/L 1.0
3-362 2/16/2011 NH3-N Total 0.51 mg/L 0.1 
3-362 2/16/2011 Turbidity N/A 127 NTU 0.05 
3-362 2/16/2011 NO2-N N/A 0.06 J mg/L 0.1 
3-362 2/16/2011 EC N/A 78 umhos/cm 1.0 
3-362 2/16/2011 Ortho-P Diss 0.32 mg/L 0.03 
3-362 2/16/2011 DOC N/A 8.1 mg/L 1.0 
3-362 2/16/2011 Hardness as CaCO3 Total 38 mg/L 2 
3-362 2/16/2011 NO3-N N/A 1.75 mg/L 0.1 
3-362 2/16/2011 pH N/A 7 pH Units 0.1 
3-362 2/16/2011 TSS N/A 338 mg/L 1.0
3-362 2/16/2011 TDS N/A 40 mg/L 1.0
3-362 2/16/2011 TKN Total 3.11 mg/L 0.1 
3-362 2/16/2011 TOC N/A 8.8 mg/L 1.0 
3-362 2/16/2011 P Total 0.56 mg/L 0.03 
3-362 2/16/2011 Cu Diss 5.6 ug/L 1.0
3-362 2/16/2011 Cu Total 23 ug/L 1.0
3-362 2/16/2011 Ni Diss 1.9 ug/L 1.0
3-362 2/16/2011 Ni Total 19 ug/L 1.0
3-362 2/16/2011 Pb Diss 0.08 U ug/L 1.0
3-362 2/16/2011 Pb Total 5.3 ug/L 1.0
3-362 2/16/2011 Zn Diss 13 ug/L 5.0
3-362 2/16/2011 Zn Total 66 ug/L 5.0
3-363 2/16/2011 As Diss 4.2 ug/L 0.5 
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 
3-363 2/16/2011 As Total 5.2 ug/L 0.5 
3-363 2/16/2011 Cd Diss 2.3 ug/L 0.2 
3-363 2/16/2011 Cd Total 4.2 ug/L 0.2 
3-363 2/16/2011 Cr Diss 4.8 ug/L 1.0 
3-363 2/16/2011 Cr Total 9.3 ug/L 1.0 
3-363 2/16/2011 NH3-N Total 0.96 mg/L 0.1 
3-363 2/16/2011 Turbidity N/A 40 NTU 0.05 
3-363 2/16/2011 NO2-N N/A 0.1 mg/L 0.1 
3-363 2/16/2011 EC N/A 111 umhos/cm 1.0 
3-363 2/16/2011 Ortho-P Diss 1.08 mg/L 0.03 
3-363 2/16/2011 DOC N/A 27.3 mg/L 1.0 
3-363 2/16/2011 Hardness as CaCO3 Total 48 mg/L 2 
3-363 2/16/2011 NO3-N N/A 2.07 mg/L 0.1 
3-363 2/16/2011 pH N/A 6.8 pH Units 0.1 
3-363 2/16/2011 TSS N/A 41 mg/L 1.0
3-363 2/16/2011 TDS N/A 80 mg/L 1.0
3-363 2/16/2011 TKN Total 5.6 mg/L 0.1 
3-363 2/16/2011 TOC N/A 29.9 mg/L 1.0 
3-363 2/16/2011 P Total 1.31 mg/L 0.03 
3-363 2/16/2011 Cu Diss 14 ug/L 1.0
3-363 2/16/2011 Cu Total 18 ug/L 1.0
3-363 2/16/2011 Ni Diss 7.1 ug/L 1.0
3-363 2/16/2011 Ni Total 12 ug/L 1.0
3-363 2/16/2011 Pb Diss 0.1 J ug/L 1.0
3-363 2/16/2011 Pb Total 1.2 ug/L 1.0
3-363 2/16/2011 Zn Diss 20 ug/L 5.0
3-363 2/16/2011 Zn Total 28 ug/L 5.0
3-364 2/16/2011 As Diss 3.7 ug/L 0.5 
3-364 2/16/2011 As Total 4.2 ug/L 0.5 
3-364 2/16/2011 Cd Diss 0.2 ug/L 0.2 
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 
3-364 2/16/2011 Cd Total 0.2 ug/L 0.2 
3-364 2/16/2011 Cr Diss 1.4 ug/L 1.0
3-364 2/16/2011 Cr Total 3.4 ug/L 1.0
3-364 2/16/2011 NH3-N Total 0.27 mg/L 0.1 
3-364 2/16/2011 Turbidity N/A 29.8 NTU 0.05 
3-364 2/16/2011 NO2-N N/A 0.11 mg/L 0.1 
3-364 2/16/2011 EC N/A 310 umhos/cm 1.0 
3-364 2/16/2011 Ortho-P Diss 3.28 mg/L 0.03 
3-364 2/16/2011 DOC N/A 44.4 mg/L 1.0 
3-364 2/16/2011 Hardness as CaCO3 Total 80 mg/L 2 
3-364 2/16/2011 NO3-N N/A 0.83 mg/L 0.1 
3-364 2/16/2011 pH N/A 6.6 pH Units 0.1 
3-364 2/16/2011 TSS N/A 41 mg/L 1.0
3-364 2/16/2011 TDS N/A 147 mg/L 1.0
3-364 2/16/2011 TKN Total 5.38 mg/L 0.1 
3-364 2/16/2011 TOC N/A 46.2 mg/L 1.0 
3-364 2/16/2011 P Total 3.46 mg/L 0.03 
3-364 2/16/2011 Cu Diss 13 ug/L 1.0
3-364 2/16/2011 Cu Total 15 ug/L 1.0
3-364 2/16/2011 Ni Diss 2.8 ug/L 1.0
3-364 2/16/2011 Ni Total 4.6 ug/L 1.0
3-364 2/16/2011 Pb Diss 0.1 J ug/L 1.0
3-364 2/16/2011 Pb Total 0.7 J ug/L 1.0
3-364 2/16/2011 Zn Diss 22 ug/L 5.0
3-364 2/16/2011 Zn Total 23 ug/L 5.0
3-365 2/16/2011 As Diss 5.4 ug/L 0.5 
3-365 2/16/2011 As Total 8 ug/L 0.5 
3-365 2/16/2011 Cd Diss 0.2 ug/L 0.2 
3-365 2/16/2011 Cd Total 0.8 ug/L 0.2 
3-365 2/16/2011 Cr Diss 3 ug/L 1.0
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 
3-365 2/16/2011 Cr Total 24 ug/L 1.0
3-365 2/16/2011 NH3-N Total 0.86 mg/L 0.1 
3-365 2/16/2011 Turbidity N/A 223 NTU 0.05 
3-365 2/16/2011 NO2-N N/A 0.08 J mg/L 0.1 
3-365 2/16/2011 EC N/A 133 umhos/cm 1.0 
3-365 2/16/2011 Ortho-P Diss 1.08 mg/L 0.03 
3-365 2/16/2011 DOC N/A 18.7 mg/L 1.0 
3-365 2/16/2011 Hardness as CaCO3 Total 62 mg/L 2 
3-365 2/16/2011 NO3-N N/A 4.29 mg/L 0.1 
3-365 2/16/2011 pH N/A 6.4 pH Units 0.1 
3-365 2/16/2011 TSS N/A 258 mg/L 1.0
3-365 2/16/2011 TDS N/A 91 mg/L 1.0
3-365 2/16/2011 TKN Total 6.65 mg/L 0.1 
3-365 2/16/2011 TOC N/A 19 mg/L 1.0 
3-365 2/16/2011 P Total 1.6 mg/L 0.03 
3-365 2/16/2011 Cu Diss 9.4 ug/L 1.0
3-365 2/16/2011 Cu Total 25 ug/L 1.0
3-365 2/16/2011 Ni Diss 6.5 ug/L 1.0
3-365 2/16/2011 Ni Total 28 ug/L 1.0
3-365 2/16/2011 Pb Diss 0.08 U ug/L 1.0
3-365 2/16/2011 Pb Total 5.2 ug/L 1.0
3-365 2/16/2011 Zn Diss 12 ug/L 5.0 
3-365 2/16/2011 Zn Total 59 ug/L 5.0 


Field Split Analytical Results 
(Sample ID: 3362R1102160656-500) 
3-362 02/16/2011 Turbidity N/A 129 NTU 0.05 
3-362 02/16/2011 NO2-N N/A 0.06 J mg/L 0.1 
3-362 02/16/2011 EC N/A 79 umhos/cm 1.0 
3-362 02/16/2011 Ortho-P Diss 0.32 mg/L 0.03 
3-362 02/16/2011 NO3-N N/A 1.74 mg/L 0.1 
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 
3-362 02/16/2011 pH N/A 7 pH Units 0.1 


U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not 
detected above the method detection limit.   
J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 







STORM EVENT  


02/16/2011  
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location/ Strip 


Width 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.93 0.75in./100% 17 Yes 13706 93 Yes 
Composite sample successfully 
collected and sent for analysis. 


3-362 Sac ORVTS / 9 ft Rainfall 0.93 0.75in./100% 17 Yes 1044 99 Yes 
Composite sample successfully 
collected and sent for analysis.   


3-363 Sac ORVTS / 24.5 ft Rainfall 0.93 0.75in./100% 17 Yes 251 100 Yes 
Composite sample successfully 
collected and sent for analysis.  


3-364 Sac ORVTS / 23.5 Rainfall 0.93 0.75in./100% 17 Yes -- -- No 
Flow Meter malfunction.  Power 
failure at 0438 on 2/17/2011.  


3-365 Sac ORVTS / 24.5 Rainfall 0.93 0.75in./100% 17 Yes -- -- No 


Sampler malfunction. Spike in 
flow caused many missed aliquots 
due to lack of runoff. 
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Storm Description 
A Pacific storm generated moderate rainfall over the Sacramento Valley starting late night on February 16, 2011 and ending mid afternoon on 
February 17, 2011.  The total event precipitation measured at the Sacramento County Department of Water Resources Beach Lake rain gauge was 
0.92 inches.  A total of 0.93 inches of precipitation was recorded by the rain gauge located at station 3-365.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  Pre-storm set-up was performed on 2/16/2011 when all four test stations and the 
Edge of Pavement (EOP) station were setup for this event.  Post storm activities including sample collection and processing were completed in the 
morning on 2/18/2011. 


Sampling Issues 
Rain covers have been in place on the collection swales since the beginning of November 2010.  Composite samples were collected at stations 3-213, 
3-362 and 3-363.  Samples were shipped to an analytical laboratory for testing. 


A power failure at station 3-364 caused the flow meter to stop recording flow at 0438 on February 17, 2011.  The power failure was most likely due 
to inaccurate high flow readings from a clogged flume or bubbler causing the sampler to run constantly for approximately 60 minutes. During this 
time the sampler draws all of the power from the battery and the flow meter shuts down due to a large drop in voltage. A large portion of the event 
was missed due to the power failure, no sample was collected. 


At station 3-365 a clogged flume or bubbler recorded inaccurate high flow readings.  Many sampler rinse errors occurred throughout the event 
probably due to a lack of runoff present to collect a sample during the period of inaccurate readings. An accurate flow hydrograph was not possible 
to create.  The passive sample was not collected as the container overflowed and was not considered representative of the entire runoff event.   


Low flow volumes indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Therefore absorption and/or 
infiltration of runoff and low rain intensity are expected to be the primary causes of low runoff volumes.  Another cause of low runoff volumes may 
include evaporation, although the actual volume lost per event is unknown and is expected to vary on an event by event basis. RO/RF ratios are 
within the ranges observed from the 2009-10 monitoring season at stations 3-362 and 3-363, but station 3-213 was above the high range from 2009-
10.   


It has been identified that the flume equation at station 3-213 introduces false low flows during raw data processing with the latest version of 
Insight software. During periods of no flow the software transforms a zero depth measurement to a 0.093 lps reading. Therefore this erroneous flow 
was subtracted from the hydrograph data. Insight software is the only software available for processing the raw data from the equipment on site. 
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The Sigma flow equipment specialist stated that due to the low flow volume and high flow fluctuation type of events that are common on this 
project, the accuracy of the flow meter during periods of flow is uncertain.  A curve is currently being developed by personnel, using direct 
observations of water levels and flow rates to accurately convert level to flow rate at this site.   


It has also been identified that the flume is a different size than the software allows for pre-programmed flow calculation. At this time the options 
are being considered by Caltrans for more accurate flow calculation. These options include using field developed head vs. flow data or a 
manufacturer’s power equation. 


Field parameters (Temperature and pH) were collected during this event. See analytical results table. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of fair 
due to equipment failures at two of the five stations. 
The following quality control checks have been made on this field data package:  


Hydrographs have been reviewed for problems and anomalies.
 


Hydrographs are included from stations 3-364 and 3-365 with known inaccuracies. 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
RO/RF ratios are within the ranges observed from the 2009-10 monitoring season at stations 3-362 and 3-364, but station 3-213 which was above the 
high range from 2009-10.  (2009-10 range = 0.561-1.599; this event the range = 1.758) 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The Sacramento County Division of Water Resources Beach Lake rain gauge was used for comparison. The total event precipitation measured at the 
Beach Lake DWR gauge was 0.92 inches.   


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
N/A 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
Spikes in flow at stations 3-364 and 3-365 were identified as the cause of missed samples at these sites.  The spike in flow at station 3-364 probably 
caused a power failure to the flow meter.  The spikes at station 3-365 caused many samples to be missed and low sample percent capture. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2010/11-2/16/2011


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 02/16/11 21:51


Stop Date/Time: 02/17/11 14:17


Event Rain (mm): 23.62


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/16/11 22:01


Stop Date/Time: 02/17/11 16:14


Total Flow Volume (L): 13706


Peak Flow (L/s): 2.04


Obs. Fraction Runoff/Rain Volume: 1.758


Sample Data
Start Date/Time: 02/16/11 22:24


Stop Date/Time: 02/17/11 14:20


Estimated Percent Capture: 93%


Successful Aliquots: 31


Notes: RO/Rain >>1_Error in flow meter software causing event volumes to be greater than actual volumes.  Flow corrected to remove 0.093 lps 
measurement that software ties to a zero depth reading.  RO/RF is above the range of those observed during 09/10 season (0.561-1.599).  
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Sample Taken


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2010/11 - 2/16/2011


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.07


Rain Data
Start Date/Time: 02/16/11 21:51
Stop Date/Time: 02/17/11 14:17
Event Rain (mm): 23.62
Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/16/11 21:49
Stop Date/Time: 02/18/11 04:54
Total Flow Volume (L): 1044
Peak Flow (L/s): 0.22
Obs. Fraction Runoff/Rain Volume: 0.108


Sample Data
Start Date/Time: 02/16/11 22:17
Stop Date/Time: 02/18/11 04:47
Estimated Percent Capture: 99%
Successful Aliquots: 107


Notes:  RO/Rain <<1_RO infiltration suspected.  RO/RF ratio is within the range observed during the 2009-10 monitoring season (0.016 - 0.129).  Rain 
covers are currently in place over the collection system.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2010-11/2/16/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data
Start Date/Time: 02/16/11 21:51


Stop Date/Time: 02/17/11 14:17


Event Rain (mm): 23.62


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/16/11 21:45


Stop Date/Time: 02/18/11 02:30


Total Flow Volume (L): 251


Peak Flow (L/s): 0.06


Obs. Fraction Runoff/Rain Volume: 0.020


Sample Data
Start Date/Time: 02/16/11 21:55


Stop Date/Time: 02/18/11 02:29


Estimated Percent Capture: 100%


Successful Aliquots: 53


Notes:  RO/Rain <<1_RO infiltration suspected. RO/RF is within range of those observed during 09/10 season (0.002-0.045).  Rain covers are 
currently in place over the collection system.  
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Flow Rate (L/s)
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Event Summary
Site: Sac ORVTS  (3-364)
Event: 2010/11-2/16/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.03


Rain Data (user-defined event)
Start Date/Time: 02/16/11 21:51


Stop Date/Time: 02/17/11 03:19


Event Rain (mm): 7.87


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/16/11 21:51


Stop Date/Time: 02/17/11 04:38


Total Flow Volume (L): 12644


Peak Flow (L/s): 9.83


Obs. Fraction Runoff/Rain Volume: 3.088


Sample Data
Start Date/Time: 02/16/11 22:23


Stop Date/Time: 02/17/11 04:31


Estimated Percent Capture: 40%


Successful Aliquots: 21


Notes: Flow Meter power failure at 0438 on 2/17/2011. Power failure probably due to clog in flume / bubbler causing inaccurate high flow readings.  
High flow readings caused the sampler to run constantly for approximately 60 minutes. 24 samples missed during this time.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-365)
Event: 2010/11-2/16/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data
Start Date/Time: 02/16/11 21:51


Stop Date/Time: 02/17/11 14:17


Event Rain (mm): 23.62


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/16/11 21:45


Stop Date/Time: 02/17/11 22:57


Total Flow Volume (L): 1264


Peak Flow (L/s): 1.04


Obs. Fraction Runoff/Rain Volume: 0.103


Notes: Clog in flume / bubbler caused inaccurate high flow readings between 1041 and 1044 on 2/17/2011. The flow data was adjusted to reflect likely flow conditions.  The high flow readings 
caused the sampler to run constantly for approximately 50 minutes. 55 samples missed during this time.  Sampler rinse errors occurred frequently throughout the entire event. The passive 
sample was collected.RO/RF is above the range of those observed during 09/10 season (0.003-0.064).  
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Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


All concentrations were lower than the maximum value detected during the 2000-03 statewide study. 


Reported constituent concentrations are comparable to past data collected at this site.
 


The total arsenic concentration at station 3-362 (8.7 ug/L) was greater than the maximum value reported in the Ornamental Roadside Vegetated 
Treatment Sites Study 2009-2010 Summary Report (CTSW-RT-10-208.18.1) (4 ug/L). At station 3-363, T-Cd (0.4 ug/L), T-Cu (34 ug/L), T-Pb (6.3 
ug/L), and T-Zn (140 ug/L) were greater than the maximum value reported in the Summary Report (0.1 ug/L, 24 ug/L, 4.3 ug/L, 57 ug/L 
respectively). 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, an
compared to each other in the same sample.


d metals appear to be reasonable when 


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. No effluent samples. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


The arsenic at station 3-363 was re-checked by the laboratory since the initial dissolved arsenic concentration was higher than the total arsenic 
concentration. The results for the re-digested sample was total As = 9.6 and dissolved As = 7.9.  
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 2/16/2011 As Diss 0.9   ug/L 0.5 
3-213 2/16/2011 As Total 1.8   ug/L 0.5 
3-213 2/16/2011 Cd Diss 0.1 U ug/L 0.2 
3-213 2/16/2011 Cd Total 0.4   ug/L 0.2 
3-213 2/16/2011 Cr Diss 1.1   ug/L 1 
3-213 2/16/2011 Cr Total 9   ug/L 1 
3-213 2/16/2011 NH3-N Total 0.34   mg/L 0.1 
3-213 2/16/2011 Turbidity N/A 73.5   NTU 0.05 
3-213 2/16/2011 NO2-N N/A 0.04 J mg/L 0.1 
3-213 2/16/2011 EC N/A 66.5   umhos/cm 1 
3-213 2/16/2011 Ortho-P Diss 0.09   mg/L 0.03 
3-213 2/16/2011 DOC N/A 3.5   mg/L 1 
3-213 2/16/2011 Hardness as CaCO3 Total 48   mg/L 2 
3-213 2/16/2011 NO3-N N/A 0.79   mg/L 0.1 
3-213 2/16/2011 pH N/A 7.8   pH Units 0.1 
3-213 2/16/2011 TSS N/A 93   mg/L 1 
3-213 2/16/2011 TDS N/A 70   mg/L 1 
3-213 2/16/2011 TKN Total 1.51   mg/L 0.1 
3-213 2/16/2011 TOC N/A 3.5   mg/L 1 
3-213 2/16/2011 P Total 0.3   mg/L 0.03 
3-213 2/16/2011 Cu Diss 6.6   ug/L 1 
3-213 2/16/2011 Cu Total 34   ug/L 1 
3-213 2/16/2011 Ni Diss 0.8 J ug/L 1 
3-213 2/16/2011 Ni Total 8.1   ug/L 1 
3-213 2/16/2011 Pb Diss 0.08 U ug/L 1 
3-213 2/16/2011 Pb Total 6.3   ug/L 1 
3-213 2/16/2011 Zn Diss 12   ug/L 5 
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 2/16/2011 Zn Total 140   ug/L 5 
3-213 2/16/2011 Temperature-Field N/A 10.5   °C 0.1 
3-213 2/16/2011 pH- Field N/A 7.36   pH Units 0.01 
3-362 2/16/2011 As Diss 2.1   ug/L 0.5 
3-362 2/16/2011 As Total 8.7   ug/L 0.5 
3-362 2/16/2011 Cd Diss 0.1 U ug/L 0.2 
3-362 2/16/2011 Cd Total 0.3   ug/L 0.2 
3-362 2/16/2011 Cr Diss 0.5 J ug/L 1 
3-362 2/16/2011 Cr Total 2.6   ug/L 1 
3-362 2/16/2011 NH3-N Total 0.46   mg/L 0.1 
3-362 2/16/2011 Turbidity N/A 87.1   NTU 0.05 
3-362 2/16/2011 NO2-N N/A 0.05 J mg/L 0.1 
3-362 2/16/2011 EC N/A 81.3   umhos/cm 1 
3-362 2/16/2011 Ortho-P Diss 0.36   mg/L 0.03 
3-362 2/16/2011 DOC N/A 5.9   mg/L 1 
3-362 2/16/2011 Hardness as CaCO3 Total 48   mg/L 2 
3-362 2/16/2011 NO3-N N/A 1.02   mg/L 0.1 
3-362 2/16/2011 pH N/A 7.6   pH Units 0.1 
3-362 2/16/2011 TSS N/A 133   mg/L 1 
3-362 2/16/2011 TDS N/A 50   mg/L 1 
3-362 2/16/2011 TKN Total 2.05   mg/L 0.1 
3-362 2/16/2011 TOC N/A 5.9   mg/L 1 
3-362 2/16/2011 P Total 0.5   mg/L 0.03 
3-362 2/16/2011 Cu Diss 4   ug/L 1 
3-362 2/16/2011 Cu Total 9.1   ug/L 1 
3-362 2/16/2011 Ni Diss 0.7 J ug/L 1 
3-362 2/16/2011 Ni Total 3.4   ug/L 1 
3-362 2/16/2011 Pb Diss 0.2 J ug/L 1 
3-362 2/16/2011 Pb Total 0.7 J ug/L 1 
3-362 2/16/2011 Zn Diss 5.6   ug/L 5 
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-362 2/16/2011 Zn Total 14   ug/L 5 
3-362 2/16/2011 Temperature-Field N/A 9.0   °C 0.1 
3-362 2/16/2011 pH- Field N/A 7.53   pH Units 0.01 
3-363 2/16/2011 As Diss 7.9   ug/L 0.5 
3-363 2/16/2011 As Total 9.6   ug/L 0.5 
3-363 2/16/2011 Cd Diss 0.1 U ug/L 0.2 
3-363 2/16/2011 Cd Total 0.1 U ug/L 0.2 
3-363 2/16/2011 Cr Diss 1   ug/L 1 
3-363 2/16/2011 Cr Total 9.4   ug/L 1 
3-363 2/16/2011 NH3-N Total 0.49   mg/L 0.1 
3-363 2/16/2011 Turbidity N/A 19.3   NTU 0.05 
3-363 2/16/2011 NO2-N N/A 0.02 J mg/L 0.1 
3-363 2/16/2011 EC N/A 176   umhos/cm 1 
3-363 2/16/2011 Ortho-P Diss 0.5   mg/L 0.03 
3-363 2/16/2011 DOC N/A 17.5   mg/L 1 
3-363 2/16/2011 Hardness as CaCO3 Total 102   mg/L 2 
3-363 2/16/2011 NO3-N N/A 0.29   mg/L 0.1 
3-363 2/16/2011 pH N/A 7.9   pH Units 0.1 
3-363 2/16/2011 TSS N/A 18   mg/L 1 
3-363 2/16/2011 TDS N/A 176   mg/L 1 
3-363 2/16/2011 TKN Total 2.57   mg/L 0.1 
3-363 2/16/2011 TOC N/A 18.7   mg/L 1 
3-363 2/16/2011 P Total 0.57   mg/L 0.03 
3-363 2/16/2011 Cu Diss 8.6   ug/L 1 
3-363 2/16/2011 Cu Total 12   ug/L 1 
3-363 2/16/2011 Ni Diss 1.6   ug/L 1 
3-363 2/16/2011 Ni Total 9   ug/L 1 
3-363 2/16/2011 Pb Diss 0.1 J ug/L 1 
3-363 2/16/2011 Pb Total 2.5   ug/L 1 
3-363 2/16/2011 Zn Diss 14   ug/L 5 
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-363 2/16/2011 Zn Total 29   ug/L 5 
3-363 2/16/2011 Temperature-Field N/A 8.5   °C 0.1 
3-363 2/16/2011 pH- Field N/A 7.34   pH Units 0.01 
Field Split Analytical Results  
(Sample ID: 3363R1102180229C1-500) 
3-363 2/16/2011 As Diss 7.2   ug/L 0.5 
3-363 2/16/2011 As Total 8.8   ug/L 0.5 
3-363 2/16/2011 Cd Diss 0.1 U ug/L 0.2 
3-363 2/16/2011 Cd Total 0.1 U ug/L 0.2 
3-363 2/16/2011 Cr Diss 0.6 J ug/L 1 
3-363 2/16/2011 Cr Total 2.4   ug/L 1 
3-363 2/16/2011 NH3-N Total 0.44   mg/L 0.1 
3-363 2/16/2011 Turbidity N/A 17.3   NTU 0.05 
3-363 2/16/2011 NO2-N N/A 0.02 J mg/L 0.1 
3-363 2/16/2011 EC N/A 174   umhos/cm 1 
3-363 2/16/2011 Ortho-P Diss 0.49   mg/L 0.03 
3-363 2/16/2011 DOC N/A 18.3   mg/L 1 
3-363 2/16/2011 Hardness as CaCO3 Total 112   mg/L 2 
3-363 2/16/2011 NO3-N N/A 0.29   mg/L 0.1 
3-363 2/16/2011 pH N/A 7.9   pH Units 0.1 
3-363 2/16/2011 TSS N/A 15   mg/L 1 
3-363 2/16/2011 TDS N/A 122   mg/L 1 
3-363 2/16/2011 TKN Total 2.41   mg/L 0.1 
3-363 2/16/2011 TOC N/A 18.3   mg/L 1 
3-363 2/16/2011 P Total 0.56   mg/L 0.03 
3-363 2/16/2011 Cu Diss 7   ug/L 1 
3-363 2/16/2011 Cu Total 9.8   ug/L 1 
3-363 2/16/2011 Ni Diss 1.3   ug/L 1 
3-363 2/16/2011 Ni Total 2.9   ug/L 1 
3-363 2/16/2011 Pb Diss 0.08 U ug/L 1 
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-363 2/16/2011 Pb Total 0.4 J ug/L 1 
3-363 2/16/2011 Zn Diss 11   ug/L 5 
3-363 2/16/2011 Zn Total 14   ug/L 5 
U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not detected above the 
method detection limit.   
J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 


 
 







STORM EVENT  


02/18/2011  
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location/ Strip 


Width 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.63 0.55in./90% 21 Yes 10519 84 Yes 
Composite sample successfully 
collected and sent for analysis. 


3-362 Sac ORVTS / 9 ft Rainfall 0.63 0.55in./90% 21 Yes 688 96 Yes 
Composite sample successfully 
collected and sent for analysis.  


3-363 Sac ORVTS / 24.5 ft Rainfall 0.63 0.55in./90% 21 Yes 186 97 Yes 
Composite sample successfully 
collected and sent for analysis.  


3-364 Sac ORVTS / 23.5 Rainfall 0.63 0.55in./90% 21 Yes 2825 95 Yes 
Composite sample successfully 
collected and sent for analysis.  


3-365 Sac ORVTS / 24.5 Rainfall 0.63 0.55in./90% 21 Yes -- 100 Yes 


Sampler malfunction. Spike in 
flow caused many missed aliquots 


due to lack of runoff. Passive 
sample collected 
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Storm Description 
A Pacific storm generated moderate rainfall over the Sacramento Valley starting midday on February 18, 2011 and ending in the morning of 
February 19, 2011.  The total event precipitation measured at the Sacramento County Department of Water Resources Beach Lake rain gauge was 
0.63 inches.  A total of 0.63 inches of precipitation was recorded by the rain gauge located at station 3-365.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  Pre-storm set-up was performed in the morning on 2/18/2011 when all four test 
stations and the Edge of Pavement (EOP) station were setup for this event.  Post storm activities including sample collection and processing were 
completed in the morning on 2/19/2011. 


Sampling Issues 
Rain covers have been in place on the collection swales since the beginning of November 2010.  Composite samples were collected at stations 3-213, 
3-362, 3-363, and 3-364.  A passive sample was collected at station 3-365. Samples were shipped to an analytical laboratory for testing. 


At station 3-364 a clog in the flume or bubbler caused inaccurate high flow readings between 1122 - 1135 and 1251 - 1252 on 2/18/2011, at which 
point a new flowmeter was installed at this site.  Many samples were successfully collected during these times.   


At station 3-365 a clogged flume or bubbler recorded inaccurate high flow readings.  Many sampler rinse errors occurred throughout the event. This 
was probably due to a lack of runoff present to successfully collect a sample aliquot during the period of inaccurate readings.   


Low flow volumes indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Therefore absorption and/or 
infiltration of runoff and low rain intensity are expected to be the primary causes of low runoff volumes.  Another cause of low runoff volumes may 
include evaporation, although the actual volume lost per event is unknown and is expected to vary on an event by event basis. RO/RF ratios are 
within the ranges observed from the 2009-10 monitoring season at stations 3-362 and 3-363, but stations 3-213 and 3-364 were above the range from 
2009-10.   


It has been identified that the flume equation at station 3-213 introduces false low flows during raw data processing with the latest version of 
Insight software. During periods of no flow the software transforms a zero depth measurement to a 0.093 lps reading. Therefore this erroneous flow 
was subtracted from the hydrograph data. Insight software is the only software available for processing the raw data from the equipment on site. 
The Sigma flow equipment specialist stated that due to the low flow volume and high flow fluctuation type of events that are common on this 
project, the accuracy of the flow meter during periods of flow is uncertain.  A curve is currently being developed by personnel, using direct 
observations of water levels and flow rates to accurately convert level to flow rate at this site.   
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It has also been identified that the flume is a different size than the software allows for pre-programmed flow calculation. At this time the options 
are being considered by Caltrans for more accurate flow calculation. These options include using field developed head vs. flow data or a 
manufacturer’s power equation. 


Field parameters (Temperature and pH) were collected during this event.  
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of fair 
Flume and/or bubbler obstructions caused inaccurate flow measurement. 
The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Hydrographs are included from stations 3-364 and 3-365 with known inaccuracies. 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
RO/RF ratios were within the ranges observed from the 2009-10 monitoring season at stations 3-362, 3-363, but stations 3-213 and 3-364 were above 
the range from 2009-10.  (3-213: 2009-10 range = 0.561-1.599; this event the ratio = 1.992), (3-364: 2009-10 range = 0.015-0.066; this event the 
ratio = 0.339) 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The Sacramento County Division of Water Resources Beach Lake rain gauge was used for comparison. The total event precipitation measured at the 
Beach Lake DWR gauge was 0.63 inches.   


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
N/A 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2010/11-2/18/2011


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 02/18/11 11:46


Stop Date/Time: 02/19/11 08:37


Event Rain (mm): 16.00


Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 02/18/11 11:45


Stop Date/Time: 02/19/11 10:07


Total Flow Volume (L): 10519


Peak Flow (L/s): 7.35


Obs. Fraction Runoff/Rain Volume: 1.992


Sample Data
Start Date/Time: 02/18/11 12:54


Stop Date/Time: 02/19/11 02:04


Estimated Percent Capture: 84%


Successful Aliquots: 20


Notes: RO/Rain >>1_Error in flow meter software causing event volumes to be greater than actual volumes.  Flow corrected to remove 0.093 lps 
measurement that software ties to a zero depth reading.  RO/RF is above the range of those observed during 09/10 season (0.561-1.599).  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2010/11-2/18/2011


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.07


Rain Data (user-defined event)
Start Date/Time: 02/18/11 11:46


Stop Date/Time: 02/19/11 08:37


Event Rain (mm): 16.00


Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 02/18/11 11:43


Stop Date/Time: 02/19/11 11:13


Total Flow Volume (L): 688


Peak Flow (L/s): 0.09


Obs. Fraction Runoff/Rain Volume: 0.105


Sample Data
Start Date/Time: 02/18/11 12:04


Stop Date/Time: 02/19/11 09:33


Estimated Percent Capture: 96%


Successful Aliquots: 69


Notes: RO/Rain <<1_RO infiltration suspected.  RO/RF ratio is within the range observed during the 2009-10 monitoring season (0.016 - 0.129).  Rain 
covers are currently in place over the collection system.   
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


40


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2010/11-2/18/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data (user-defined event)
Start Date/Time: 02/18/11 11:46


Stop Date/Time: 02/19/11 08:37


Event Rain (mm): 16.00


Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 02/18/11 11:39


Stop Date/Time: 02/19/11 09:54


Total Flow Volume (L): 186


Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.022


Sample Data
Start Date/Time: 02/18/11 12:22


Stop Date/Time: 02/19/11 08:51


Estimated Percent Capture: 97%


Successful Aliquots:


Notes: RO/Rain <<1_RO infiltration suspected. RO/RF is within range of those observed during 09/10 season (0.002-0.045).  Rain covers are 
currently in place over the collection system.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Successful Aliquots: 43


Event Summary
Site: Sac ORVTS  (3-364)
Event: 2010/11-2/18/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.03


Rain Data (user-defined event)
Start Date/Time: 02/18/11 11:46
Stop Date/Time: 02/19/11 08:37
Event Rain (mm): 16.00
Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 02/18/11 11:22
Stop Date/Time: 02/19/11 10:58
Total Flow Volume (L): 2825
Peak Flow (L/s): 9.83
Obs. Fraction Runoff/Rain Volume: 0.339


Sample Data
Start Date/Time: 02/18/11 11:22
Stop Date/Time: 02/19/11 02:37
Estimated Percent Capture: 95%


Notes:
Clog in flume / bubbler caused inaccurate high flow readings between 1122 and 1135 - 1251 and 1252 on 2/18/2011. Inaccurate flow measurement caused sample aliquots to be collected 
incorrectly.  Therefore the representativeness of this composite sample is questionable and the analytical data should be rejected. RO/RF is outside the range of those observed during 
09/10 season (0.015-0.066).  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-365)
Event: 2010/11-2/18/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data (user-defined event)
Start Date/Time: 02/18/11 11:46


Stop Date/Time: 02/19/11 08:37


Event Rain (mm): 16.00


Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 02/18/11 11:35


Stop Date/Time: 02/19/11 09:27


Total Flow Volume (L): 94


Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.011


Notes: Clog in flume / bubbler caused inaccurate high flow readings between 1903 and 1907 on 2/18/2011. Flow adjusted to reflect likely flow 
conditions.  High flow readings caused the sampler to run constantly for 50 minutes.  55 samples missed during this time. A passive sample  
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Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


All concentrations were lower than the maximum value detected during the 2000-03 statewide study. 


Reported constituent concentrations are comparable to past data collected at this site.
 


The T-Cr (5 ug/L), Ortho-P (2.08 mg/L), TSS (45 ug/L), T-P (2.11 ug/L), D-Ni (2.4 ug/L), and T-Ni (6.8 ug/L) concentrations at station 3-364 (were 
greater than the maximum value reported in the Ornamental Roadside Vegetated Treatment Sites Study 2009-2010 Summary Report (CTSW-RT-10-
208.18.1) (0.3.5 ug/L, 1.29 mg/L, 24 ug/L, 1.69 ug/L, 1.9 ug/L, and 4.1 ug/L respectively). At station 3-365, D-As (6.6 ug/L) and NO3-N (2.12 
mg/L) were greater than the maximum value reported in the Summary Report (5.7 ug/L and 1.21 mg/L respectively). 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, an
compared to each other in the same sample.


d metals appear to be reasonable when 


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. No effluent samples. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 02/18/2011 As Diss 0.9   ug/L 0.5 
3-213 02/18/2011 As Total 1.2   ug/L 0.5 
3-213 02/18/2011 Cd Diss 0.1 U ug/L 0.2 
3-213 02/18/2011 Cd Total 0.1 U ug/L 0.2 
3-213 02/18/2011 Cr Diss 1.1   ug/L 1 
3-213 02/18/2011 Cr Total 3.4   ug/L 1 
3-213 02/18/2011 NH3-N Total 0.27   mg/L 0.1 
3-213 02/18/2011 Turbidity N/A 29.2   NTU 0.05 
3-213 02/18/2011 NO2-N N/A 0.06 J mg/L 0.1 
3-213 02/18/2011 EC N/A 73.9   umhos/cm 1 
3-213 02/18/2011 Ortho-P Diss 0.08   mg/L 0.03 
3-213 02/18/2011 DOC N/A 3   mg/L 1 
3-213 02/18/2011 Hardness as CaCO3 Total 36   mg/L 2 
3-213 02/18/2011 NO3-N N/A 0.55   mg/L 0.1 
3-213 02/18/2011 pH N/A 7.7   pH Units 0.1 
3-213 02/18/2011 TSS N/A 29   mg/L 1 
3-213 02/18/2011 TDS N/A 36   mg/L 1 
3-213 02/18/2011 TKN Total 1.14   mg/L 0.1 
3-213 02/18/2011 TOC N/A 3.1   mg/L 1 
3-213 02/18/2011 P Total 0.19   mg/L 0.03 
3-213 02/18/2011 Cu Diss 6.7   ug/L 1 
3-213 02/18/2011 Cu Total 14   ug/L 1 
3-213 02/18/2011 Ni Diss 0.8 J ug/L 1 
3-213 02/18/2011 Ni Total 2.7   ug/L 1 
3-213 02/18/2011 Pb Diss 0.08 U ug/L 1 
3-213 02/18/2011 Pb Total 1.9   ug/L 1 
3-213 02/18/2011 Zn Diss 12   ug/L 5 
3-213 02/18/2011 Zn Total 45   ug/L 5 
3-213 02/18/2011 Temperature-Field N/A 8.3   °C 0.1 
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 02/18/2011 pH- Field N/A 6.63   pH Units 0.01 
3-362 02/18/2011 As Diss 1.9   ug/L 0.5 
3-362 02/18/2011 As Total 2.4   ug/L 0.5 
3-362 02/18/2011 Cd Diss 0.1 U ug/L 0.2 
3-362 02/18/2011 Cd Total 0.1 U ug/L 0.2 
3-362 02/18/2011 Cr Diss 0.5 J ug/L 1 
3-362 02/18/2011 Cr Total 3.5   ug/L 1 
3-362 02/18/2011 NH3-N Total 0.37   mg/L 0.1 
3-362 02/18/2011 Turbidity N/A 34.8   NTU 0.05 
3-362 02/18/2011 NO2-N N/A 0.06 J mg/L 0.1 
3-362 02/18/2011 EC N/A 107   umhos/cm 1 
3-362 02/18/2011 Ortho-P Diss 0.31   mg/L 0.03 
3-362 02/18/2011 DOC N/A 5   mg/L 1 
3-362 02/18/2011 Hardness as CaCO3 Total 54   mg/L 2 
3-362 02/18/2011 NO3-N N/A 0.59   mg/L 0.1 
3-362 02/18/2011 pH N/A 7.7   pH Units 0.1 
3-362 02/18/2011 TSS N/A 58   mg/L 1 
3-362 02/18/2011 TDS N/A 64   mg/L 1 
3-362 02/18/2011 TKN Total 1.74   mg/L 0.1 
3-362 02/18/2011 TOC N/A 5.1   mg/L 1 
3-362 02/18/2011 P Total 0.4   mg/L 0.03 
3-362 02/18/2011 Cu Diss 4.3   ug/L 1 
3-362 02/18/2011 Cu Total 7.1   ug/L 1 
3-362 02/18/2011 Ni Diss 0.6 J ug/L 1 
3-362 02/18/2011 Ni Total 2.9   ug/L 1 
3-362 02/18/2011 Pb Diss 0.08 U ug/L 1 
3-362 02/18/2011 Pb Total 0.8 J ug/L 1 
3-362 02/18/2011 Zn Diss 6.4   ug/L 5 
3-362 02/18/2011 Zn Total 13   ug/L 5 
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-362 02/18/2011 Temperature-Field N/A 7.5   °C 0.1 
3-362 02/18/2011 pH- Field N/A 6.26   pH Units 0.01 
3-363 02/18/2011 As Diss 7.5  R ug/L 0.5 
3-363 02/18/2011 As Total 8.6  R ug/L 0.5 
3-363 02/18/2011 Cd Diss 0.1 UR ug/L 0.2 
3-363 02/18/2011 Cd Total 0.1 UR ug/L 0.2 
3-363 02/18/2011 Cr Diss 0.9 JR ug/L 1 
3-363 02/18/2011 Cr Total 1.8  R ug/L 1 
3-363 02/18/2011 NH3-N Total 0.36   R mg/L 0.1 
3-363 02/18/2011 Turbidity N/A 9.5  R  NTU 0.05 
3-363 02/18/2011 NO2-N N/A 0.02 JR mg/L 0.1 
3-363 02/18/2011 EC N/A 272 R umhos/cm 1 
3-363 02/18/2011 Ortho-P Diss 0.3 R mg/L 0.03 
3-363 02/18/2011 DOC N/A 14.8 R mg/L 1 
3-363 02/18/2011 Hardness as CaCO3 Total 150 R mg/L 2 
3-363 02/18/2011 NO3-N N/A 0.2 R mg/L 0.1 
3-363 02/18/2011 pH N/A 8 R pH Units 0.1 
3-363 02/18/2011 TSS N/A 1 R mg/L 1 
3-363 02/18/2011 TDS N/A 196 R mg/L 1 
3-363 02/18/2011 TKN Total 2.04 R mg/L 0.1 
3-363 02/18/2011 TOC N/A 14.9 R mg/L 1 
3-363 02/18/2011 P Total 0.4 R mg/L 0.03 
3-363 02/18/2011 Cu Diss 5.8 R ug/L 1 
3-363 02/18/2011 Cu Total 7.3 R ug/L 1 
3-363 02/18/2011 Ni Diss 1.2 R ug/L 1 
3-363 02/18/2011 Ni Total 2.2 R ug/L 1 
3-363 02/18/2011 Pb Diss 0.08 UR ug/L 1 
3-363 02/18/2011 Pb Total 0.2 JR ug/L 1 
3-363 02/18/2011 Zn Diss 6.5  R ug/L 5 
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-363 02/18/2011 Zn Total 11 R  ug/L 5 
3-363 02/18/2011 Temperature-Field N/A 7.2   °C 0.1 
3-363 02/18/2011 pH- Field N/A 7.36   pH Units 0.01 
3-364 02/18/2011 As Diss 5.7   ug/L 0.5 
3-364 02/18/2011 As Total 7.2   ug/L 0.5 
3-364 02/18/2011 Cd Diss 0.1 U ug/L 0.2 
3-364 02/18/2011 Cd Total 0.1 U ug/L 0.2 
3-364 02/18/2011 Cr Diss 0.7 J ug/L 1 
3-364 02/18/2011 Cr Total 5   ug/L 1 
3-364 02/18/2011 NH3-N Total 0.04 J mg/L 0.1 
3-364 02/18/2011 Turbidity N/A 37.1   NTU 0.05 
3-364 02/18/2011 NO2-N N/A 0.02 J mg/L 0.1 
3-364 02/18/2011 EC N/A 294   umhos/cm 1 
3-364 02/18/2011 Ortho-P Diss 2.08   mg/L 0.03 
3-364 02/18/2011 DOC N/A 20.8   mg/L 1 
3-364 02/18/2011 Hardness as CaCO3 Total 130   mg/L 2 
3-364 02/18/2011 NO3-N N/A 0.08 J mg/L 0.1 
3-364 02/18/2011 pH N/A 7.8   pH Units 0.1 
3-364 02/18/2011 TSS N/A 45   mg/L 1 
3-364 02/18/2011 TDS N/A 198   mg/L 1 
3-364 02/18/2011 TKN Total 2.51   mg/L 0.1 
3-364 02/18/2011 TOC N/A 21.4   mg/L 1 
3-364 02/18/2011 P Total 2.11   mg/L 0.03 
3-364 02/18/2011 Cu Diss 6.8   ug/L 1 
3-364 02/18/2011 Cu Total 12   ug/L 1 
3-364 02/18/2011 Ni Diss 2.4   ug/L 1 
3-364 02/18/2011 Ni Total 6.8   ug/L 1 
3-364 02/18/2011 Pb Diss 0.08 U ug/L 1 
3-364 02/18/2011 Pb Total 1.3   ug/L 1 
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-364 02/18/2011 Zn Diss 4.7 J ug/L 5 
3-364 02/18/2011 Zn Total 18   ug/L 5 
3-364 02/18/2011 Temperature-Field N/A 7   °C 0.1 
3-364 02/18/2011 pH- Field N/A 8.03   pH Units 0.01 
3-365 02/18/2011 As Diss 6.6   ug/L 0.5 
3-365 02/18/2011 As Total 8.4   ug/L 0.5 
3-365 02/18/2011 Cd Diss 0.1 U ug/L 0.2 
3-365 02/18/2011 Cd Total 0.1 U ug/L 0.2 
3-365 02/18/2011 Cr Diss 0.6 J ug/L 1 
3-365 02/18/2011 Cr Total 8.3   ug/L 1 
3-365 02/18/2011 NH3-N Total 0.68   mg/L 0.1 
3-365 02/18/2011 Turbidity N/A 50.9   NTU 0.05 
3-365 02/18/2011 NO2-N N/A 0.02 J mg/L 0.1 
3-365 02/18/2011 EC N/A 232   umhos/cm 1 
3-365 02/18/2011 Ortho-P Diss 0.68   mg/L 0.03 
3-365 02/18/2011 DOC N/A 12   mg/L 1 
3-365 02/18/2011 Hardness as CaCO3 Total 132   mg/L 2 
3-365 02/18/2011 NO3-N N/A 2.12   mg/L 0.1 
3-365 02/18/2011 pH N/A 8   pH Units 0.1 
3-365 02/18/2011 TSS N/A 88   mg/L 1 
3-365 02/18/2011 TDS N/A 100   mg/L 1 
3-365 02/18/2011 TKN Total 4.05   mg/L 0.1 
3-365 02/18/2011 TOC N/A 12   mg/L 1 
3-365 02/18/2011 P Total 0.87   mg/L 0.03 
3-365 02/18/2011 Cu Diss 9.6   ug/L 1 
3-365 02/18/2011 Cu Total 21   ug/L 1 
3-365 02/18/2011 Ni Diss 1.6   ug/L 1 
3-365 02/18/2011 Ni Total 9.5   ug/L 1 
3-365 02/18/2011 Pb Diss 0.08 U ug/L 1 
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-365 02/18/2011 Pb Total 1.9   ug/L 1 
3-365 02/18/2011 Zn Diss 5.2   ug/L 5 
3-365 02/18/2011 Zn Total 34   ug/L 5 
3-365 02/18/2011 Temperature-Field N/A 7.2   °C 0.1 
3-365 02/18/2011 pH- Field N/A 6.77   pH Units 0.01 
Field Split Analytical Results  
(Sample ID: 3364R1102190234C1-500) 
3-364 02/18/2011 As Diss 6 R  ug/L 0.5 
3-364 02/18/2011 As Total 7  R ug/L 0.5 
3-364 02/18/2011 Cd Diss 0.1 UR ug/L 0.2 
3-364 02/18/2011 Cd Total 0.1 UR ug/L 0.2 
3-364 02/18/2011 Cr Diss 0.6 JR ug/L 1 
3-364 02/18/2011 Cr Total 4.1  R ug/L 1 
3-364 02/18/2011 NH3-N Total 0.24  R mg/L 0.1 
3-364 02/18/2011 Turbidity N/A 39.5  R NTU 0.05 
3-364 02/18/2011 NO2-N N/A 0.02 JR mg/L 0.1 
3-364 02/18/2011 EC N/A 297  R umhos/cm 1 
3-364 02/18/2011 Ortho-P Diss 1.99  R mg/L 0.03 
3-364 02/18/2011 DOC N/A 21.1  R mg/L 1 
3-364 02/18/2011 Hardness as CaCO3 Total 130  R mg/L 2 
3-364 02/18/2011 NO3-N N/A 0.07 JR mg/L 0.1 
3-364 02/18/2011 pH N/A 7.9 R  pH Units 0.1 
3-364 02/18/2011 TSS N/A 48  R mg/L 1 
3-364 02/18/2011 TDS N/A 212  R mg/L 1 
3-364 02/18/2011 TKN Total 2.28  R mg/L 0.1 
3-364 02/18/2011 TOC N/A 22  R mg/L 1 
3-364 02/18/2011 P Total 2.05  R mg/L 0.03 
3-364 02/18/2011 Cu Diss 6.1  R ug/L 1 
3-364 02/18/2011 Cu Total 9.7  R ug/L 1 
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-364 02/18/2011 Ni Diss 2.3 UR ug/L 1 
3-364 02/18/2011 Ni Total 5.6  R ug/L 1 
3-364 02/18/2011 Pb Diss 0.08 UR ug/L 1 
3-364 02/18/2011 Pb Total 1.2  R ug/L 1 
3-364 02/18/2011 Zn Diss 6.3  R ug/L 5 
3-364 02/18/2011 Zn Total 19  R ug/L 5 
U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not detected above the 
method detection limit.   
J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 


  R = Analysis rejected due to issue with sample representativeness. 







STORM EVENT  


02/24/2011  
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location/ Strip 


Width 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 1.32 0.40in./80% 128 Yes 19327 97 Yes 
Composite sample successfully 
collected and sent for analysis. 


3-362 Sac ORVTS / 9 ft Rainfall 1.32 0.40in./80% 128 Yes 944 -- No 


Sediment clogged the bubbler 
which caused inaccurate flow 
measurement. Composite and 


passive sample container 
overflowed.   


3-363 Sac ORVTS / 24.5 ft Rainfall 1.32 0.40in./80% 128 Yes 846 100 Yes 
Composite sample successfully 
collected and sent for analysis.  


3-364 Sac ORVTS / 23.5 Rainfall 1.32 0.40in./80% 128 Yes 1718 100 Yes 
Composite sample successfully 
collected and sent for analysis.  


3-365 Sac ORVTS / 24.5 Rainfall 1.32 0.40in./80% 128 Yes 1646 -- No 


Sampler malfunction. Heavy rain 
caused a spike in flow and many 
aliquots were missed. Sampler 


replaced. Passive sample 
container overflowed. 
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Storm Description 
A Pacific storm generated moderate to heavy rainfall over the Sacramento Valley starting late afternoon on February 24, 2011 and ending late 
morning on February 25, 2011.  The total event precipitation measured at the Sacramento County Department of Water Resources Beach Lake rain 
gauge was 1.22 inches.  A total of 1.32 inches of precipitation was recorded by the rain gauge located at station 3-365.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  Pre-storm set-up was performed in the morning on 2/24/2011 when all four test 
stations and the Edge of Pavement (EOP) station were setup for this event.  Post storm activities including sample collection and processing were 
completed in the afternoon on 2/25/2011. 


Sampling Issues 
Rain covers have been in place on the collection swales since the beginning of November 2010.  Composite samples were collected at stations 3-213, 
3-363 and 3-364.  Samples were shipped to an analytical laboratory for testing.  No samples were collected from stations 3-362 and 3-365 


At station 3-362, the flume was found to be clogged by sediment when the “during storm” site check was performed.   The flume was cleared, but 
flow measurement errors occurred causing the composite sample container to overflow.  The passive sample container also overflowed. 


At station 3-365, heavy rainfall between 08:14 and 08:18 on 2/25/11 caused flow to peak at 08:20. High flow readings occurred at all of the stations 
during this time. The high flow readings and a 10 liter sample pacing caused the sampler to run constantly for approximately two hours. It is 
unknown why the sampler was unable to collect samples during this time. Approximately 150 samples were missed during this time.  Sampler 
rinse errors occurred frequently throughout the entire event. Field crews arrived at 09:25 and tested the sampler. The pump seemed to operate well 
and the program was still running.   


Low flow volumes indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Therefore absorption and/or 
infiltration of runoff and low rain intensity are expected to be the primary causes of low runoff volumes.  Another cause of low runoff volumes may 
include evaporation, although the actual volume lost per event is unknown and is expected to vary on an event by event basis. RO/RF ratios were 
above the ranges observed from the 2009-10 monitoring season at stations 3-213, 3-363, 3-364 and 3-365.  Due to a flow measurement error, the 
RO/RF ratio at station 3-362 is unreliable. 


It has been identified that the flume equation at station 3-213 introduces false low flows during raw data processing with the latest version of 
Insight software. During periods of no flow the software transforms a zero depth measurement to a 0.093 lps reading. Therefore this erroneous flow 
was subtracted from the hydrograph data. Insight software is the only software available for processing the raw data from the equipment on site. 
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The Sigma flow equipment specialist stated that due to the low flow volume and high flow fluctuation type of events that are common on this 
project, the accuracy of the flow meter during periods of flow is uncertain.  A curve is currently being developed by personnel, using direct 
observations of water levels and flow rates to accurately convert level to flow rate at this site.   


It has also been identified that the flume is a different size than the software allows for pre-programmed flow calculation. At this time the options 
are being considered by Caltrans for more accurate flow calculation. These options include using field developed head vs. flow data or a 
manufacturer’s power equation. 


Field parameters (Temperature and pH) were collected during this event.  
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of fair 
Flume and/or bubbler obstructions caused inaccurate flow measurement at station 3-362.  The sampler at station 3-365 was unable to successfully collect 
samples. 
The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


A hydrograph is included from station 3-362 with known flow measurement inaccuracies.  Sediment clogged the flume. 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The Sacramento County Division of Water Resources Beach Lake rain gauge was used for comparison. The total event precipitation measured at the 
Beach Lake DWR gauge was 1.22 inches.   


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
RO/RF ratios were above the range observed from the 2009-10 monitoring season at stations 3-213, 3-363, 3-364 and 3-365. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
N/A 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
The flume at station 3-362 had a sediment dam, which was cleared by field crew.  The sampler at station 3-365 malfunctioned and was replaced. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2010/11-2/24/2011


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 02/24/11 16:29


Stop Date/Time: 02/25/11 09:57


Event Rain (mm): 33.53


Max Intensity (mm/hr): 36.58


Runoff Data
Start Date/Time: 02/24/11 17:38


Stop Date/Time: 02/25/11 11:14


Total Flow Volume (L): 19327


Peak Flow (L/s): 9.00


Obs. Fraction Runoff/Rain Volume: 1.747


Sample Data
Start Date/Time: 02/24/11 18:17


Stop Date/Time: 02/25/11 09:58


Estimated Percent Capture: 97%


Avg. Successful Aliquots/Bottle: 43


Max. Successful Aliquots (Bottle#1): 85


Notes: RO/Rain >>1_Error in flow meter software causing event volumes to be greater than actual volumes.  Flow corrected to remove 0.093 lps 
measurement that software ties to a zero depth reading.  RO/RF is above the range of those observed during 09/10 season (0.561-1.599).  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2010/11-2/24/2011


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.07


Rain Data (user-defined event)
Start Date/Time: 02/24/11 16:29


Stop Date/Time: 02/25/11 09:57


Event Rain (mm): 33.53


Max Intensity (mm/hr): 36.58


Runoff Data
Start Date/Time: 02/24/11 07:16


Stop Date/Time: 02/25/11 10:02


Total Flow Volume (L): 944


Peak Flow (L/s): 3.42


Obs. Fraction Runoff/Rain Volume: 0.069


Notes: Rain covers are currently in place over the collection system.  Sediment clogged the bubbler which caused inaccurate flow measurement. 
Composite and passive sample container overflowed.  No sample collected.  
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Rainfall Intensity (mm/hr)
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Sample Taken


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2010/11-2/24/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data (user-defined event)
Start Date/Time: 02/24/11 16:29


Stop Date/Time: 02/25/11 09:57
Event Rain (mm): 33.53
Max Intensity (mm/hr): 36.58


Runoff Data
Start Date/Time: 02/24/11 04:49


Stop Date/Time: 02/25/11 14:17
Total Flow Volume (L): 846
Peak Flow (L/s): 0.76


Obs. Fraction Runoff/Rain Volume: 0.049


Sample Data
Start Date/Time: 02/24/11 17:12


Stop Date/Time: 02/25/11 14:12
Estimated Percent Capture: 100%
Avg. Successful Aliquots/Bottle: 74


Max. Successful Aliquots (Bottle#1): 124


Notes: RO/Rain <<1_RO infiltration suspected. RO/RF is above the range of those observed during 09/10 season (0.002-0.045).  Rain covers are 
currently in place over the collection system.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-364)
Event: 2010/11-2/24/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.03


Rain Data (user-defined event)
Start Date/Time: 02/24/11 16:29


Stop Date/Time: 02/25/11 09:57


Event Rain (mm): 33.53


Max Intensity (mm/hr): 36.58


Runoff Data
Start Date/Time: 02/24/11 16:12


Stop Date/Time: 02/25/11 14:44


Total Flow Volume (L): 1534


Peak Flow (L/s): 2.16


Obs. Fraction Runoff/Rain Volume: 0.088


Sample Data
Start Date/Time: 02/24/11 14:49


Stop Date/Time: 02/25/11 14:25


Estimated Percent Capture: 100%


Successful Aliquots: 83


Notes:
 RO/Rain <<1_RO infiltration suspected. RO/RF is above the range of those observed during 09/10 season (0.015-0.066).  Rain covers are currently in place over the 
collection system. A spike in flow occurred from 06:54 to 06:58. Flow adjusted to reflect likely flow conditions.  The spike in flow was responsible for approximately 10 
percent of the total flow. The sample is considered to be representative and should be accepted.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-365)
Event: 2010/11-2/24/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data (user-defined event)
Start Date/Time: 02/24/11 16:29


Stop Date/Time: 02/25/11 09:57


Event Rain (mm): 33.53


Max Intensity (mm/hr): 36.58


Runoff Data
Start Date/Time: 02/24/11 16:40


Stop Date/Time: 02/25/11 14:29


Total Flow Volume (L): 1646


Peak Flow (L/s): 2.25


Obs. Fraction Runoff/Rain Volume: 0.094Notes:
 RO/RF is above the range of those observed during 09/10 season (0.003-0.064). Rainfall between 08:14 and 08:18 on 2/25/11 caused flow to peak at 08:20. High flow readings and a 10 liter sample trigger 
caused the sampler to run constantly for approximately two hours. 145 samples missed during this time.  Sampler rinse errors occurred frequently throughout the entire event. Sampler replaced.
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Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


All concentrations were lower than the maximum value detected during the 2000-03 statewide study. 


Reported constituent concentrations are comparable to past data collected at this site.
 


D-As (8.7 ug/L), T-As (9.9 ug/L) at station 3-363 and TSS (62 mg/L), Turbidity (59.3 NTU), T-Cr (8.5 ug/L), T-Pb and D-Pb (2 ug/L, 0.5ug/L), T-Ni 
(9ug/L) were greater than the maximum value reported at these stations in the Ornamental Roadside Vegetated Treatment Sites Study 2009-2010 
Summary Report. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


  
RPDs for field split results exceeded the limits in the Data Quality Objectives. Therefore the laboratory reviewed and confirmed the same results 
reported below. 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. No effluent samples. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 02/24/2011 As Diss 0.8   ug/L 0.5 
3-213 02/24/2011 As Total 2.2   ug/L 0.5 
3-213 02/24/2011 Cd Diss 0.1 U ug/L 0.2 
3-213 02/24/2011 Cd Total 0.7   ug/L 0.2 
3-213 02/24/2011 Cr Diss 1.2   ug/L 1 
3-213 02/24/2011 Cr Total 15   ug/L 1 
3-213 02/24/2011 NH3-N Total 0.38   mg/L 0.1 
3-213 02/24/2011 Turbidity N/A 58.3   NTU 0.05 
3-213 02/24/2011 NO2-N N/A 0.04 J mg/L 0.1 
3-213 02/24/2011 EC N/A 56   umhos/cm 1 
3-213 02/24/2011 Ortho-P Diss 0.07   mg/L 0.03 
3-213 02/24/2011 DOC N/A 3.3   mg/L 1 
3-213 02/24/2011 Hardness as CaCO3 Total 28   mg/L 2 
3-213 02/24/2011 NO3-N N/A 0.33   mg/L 0.1 
3-213 02/24/2011 pH N/A 7   pH Units 0.1 
3-213 02/24/2011 TSS N/A 92   mg/L 1 
3-213 02/24/2011 TDS N/A 26   mg/L 1 
3-213 02/24/2011 TKN Total 4.81   mg/L 0.1 
3-213 02/24/2011 TOC N/A 4.8   mg/L 1 
3-213 02/24/2011 P Total 0.25   mg/L 0.03 
3-213 02/24/2011 Cu Diss 5.1   ug/L 1 
3-213 02/24/2011 Cu Total 60   ug/L 1 
3-213 02/24/2011 Ni Diss 0.6 J ug/L 1 
3-213 02/24/2011 Ni Total 14   ug/L 1 
3-213 02/24/2011 Pb Diss 0.08 U ug/L 1 
3-213 02/24/2011 Pb Total 12   ug/L 1 
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 02/24/2011 Zn Diss 7.5   ug/L 5 
3-213 02/24/2011 Zn Total 240   ug/L 5 
3-213 02/24/2011 Temperature-Field N/A 10.3   °C 0.1 
3-213 02/24/2011 pH- Field N/A 7.10   pH Units 0.01 
3-363 02/24/2011 As Diss 8.7   ug/L 0.5 
3-363 02/24/2011 As Total 9.9   ug/L 0.5 
3-363 02/24/2011 Cd Diss 0.1 U ug/L 0.2 
3-363 02/24/2011 Cd Total 0.1 U ug/L 0.2 
3-363 02/24/2011 Cr Diss 0.9 J ug/L 1 
3-363 02/24/2011 Cr Total 3.6   ug/L 1 
3-363 02/24/2011 NH3-N Total 0.22   mg/L 0.1 
3-363 02/24/2011 Turbidity N/A 24   NTU 0.05 
3-363 02/24/2011 NO2-N N/A 0.03 J mg/L 0.1 
3-363 02/24/2011 EC N/A 209   umhos/cm 1 
3-363 02/24/2011 Ortho-P Diss 0.34   mg/L 0.03 
3-363 02/24/2011 DOC N/A 17.7   mg/L 1 
3-363 02/24/2011 Hardness as CaCO3 Total 110   mg/L 2 
3-363 02/24/2011 NO3-N N/A 0.47   mg/L 0.1 
3-363 02/24/2011 pH N/A 7.5   pH Units 0.1 
3-363 02/24/2011 TSS N/A 20   mg/L 1 
3-363 02/24/2011 TDS N/A 100   mg/L 1 
3-363 02/24/2011 TKN Total 1.46   mg/L 0.1 
3-363 02/24/2011 TOC N/A 18   mg/L 1 
3-363 02/24/2011 P Total 0.47   mg/L 0.03 
3-363 02/24/2011 Cu Diss 6.5   ug/L 1 
3-363 02/24/2011 Cu Total 9   ug/L 1 
3-363 02/24/2011 Ni Diss 1.5   ug/L 1 
3-363 02/24/2011 Ni Total 3.9   ug/L 1 
3-363 02/24/2011 Pb Diss 0.08 U ug/L 1 
3-363 02/24/2011 Pb Total 0.7 J ug/L 1 
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-363 02/24/2011 Zn Diss 5.7   ug/L 5 
3-363 02/24/2011 Zn Total 11   ug/L 5 
3-363 02/24/2011 Temperature-Field N/A 10.3   °C 0.1 
3-363 02/24/2011 pH- Field N/A 7.40   pH Units 0.01 
3-364 02/24/2011 As Diss 5.4   ug/L 0.5 
3-364 02/24/2011 As Total 6.8   ug/L 0.5 
3-364 02/24/2011 Cd Diss 0.1 U ug/L 0.2 
3-364 02/24/2011 Cd Total 0.1 U ug/L 0.2 
3-364 02/24/2011 Cr Diss 0.5 J ug/L 1 
3-364 02/24/2011 Cr Total 8.5   ug/L 1 
3-364 02/24/2011 NH3-N Total 0.32   mg/L 0.1 
3-364 02/24/2011 Turbidity N/A 59.3   NTU 0.05 
3-364 02/24/2011 NO2-N N/A 0.02 J mg/L 0.1 
3-364 02/24/2011 EC N/A 192   umhos/cm 1 
3-364 02/24/2011 Ortho-P Diss 1.18   mg/L 0.03 
3-364 02/24/2011 DOC N/A 12.2   mg/L 1 
3-364 02/24/2011 Hardness as CaCO3 Total 90   mg/L 2 
3-364 02/24/2011 NO3-N N/A 0.05 J mg/L 0.1 
3-364 02/24/2011 pH N/A 7.7   pH Units 0.1 
3-364 02/24/2011 TSS N/A 62   mg/L 1 
3-364 02/24/2011 TDS N/A 124   mg/L 1 
3-364 02/24/2011 TKN Total 1.34   mg/L 0.1 
3-364 02/24/2011 TOC N/A 15   mg/L 1 
3-364 02/24/2011 P Total 1.19   mg/L 0.03 
3-364 02/24/2011 Cu Diss 5.2   ug/L 1 
3-364 02/24/2011 Cu Total 11   ug/L 1 
3-364 02/24/2011 Ni Diss 1.1   ug/L 1 
3-364 02/24/2011 Ni Total 9   ug/L 1 
3-364 02/24/2011 Pb Diss 0.5 J ug/L 1 
3-364 02/24/2011 Pb Total 2   ug/L 1 
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-364 02/24/2011 Zn Diss 4.6 J ug/L 5 
3-364 02/24/2011 Zn Total 22   ug/L 5 
3-364 02/24/2011 Temperature-Field N/A 10.0   °C 0.1 
3-364 02/24/2011 pH- Field N/A 7.50   pH Units 0.01 
Field Split Analytical Results  
(Sample ID: 3213R1102250958C1-500) 
3-213 02/24/2011 As Diss 0.7   ug/L 0.5 
3-213 02/24/2011 As Total 1.5   ug/L 0.5 
3-213 02/24/2011 Cd Diss 0.1 U ug/L 0.2 
3-213 02/24/2011 Cd Total 0.4   ug/L 0.2 
3-213 02/24/2011 Cr Diss 1.3   ug/L 1 
3-213 02/24/2011 Cr Total 9.4   ug/L 1 
3-213 02/24/2011 NH3-N Total 0.36   mg/L 0.1 
3-213 02/24/2011 Turbidity N/A 45.5   NTU 0.05 
3-213 02/24/2011 NO2-N N/A 0.04 J mg/L 0.1 
3-213 02/24/2011 EC N/A 52   umhos/cm 1 
3-213 02/24/2011 Ortho-P Diss 0.06   mg/L 0.03 
3-213 02/24/2011 DOC N/A 2.7   mg/L 1 
3-213 02/24/2011 Hardness as CaCO3 Total 28   mg/L 2 
3-213 02/24/2011 NO3-N N/A 0.34   mg/L 0.1 
3-213 02/24/2011 pH N/A 7   pH Units 0.1 
3-213 02/24/2011 TSS N/A 49   mg/L 1 
3-213 02/24/2011 TDS N/A 28   mg/L 1 
3-213 02/24/2011 TKN Total 0.76   mg/L 0.1 
3-213 02/24/2011 TOC N/A 4   mg/L 1 
3-213 02/24/2011 P Total 0.19   mg/L 0.03 
3-213 02/24/2011 Cu Diss 5.1   ug/L 1 
3-213 02/24/2011 Cu Total 34   ug/L 1 
3-213 02/24/2011 Ni Diss 0.6 J ug/L 1 
3-213 02/24/2011 Ni Total 7.6   ug/L 1 
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Analytical 
Site ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 02/24/2011 Pb Diss 0.08 U ug/L 1 
3-213 02/24/2011 Pb Total 5.7   ug/L 1 
3-213 02/24/2011 Zn Diss 10   ug/L 5 
3-213 02/24/2011 Zn Total 120   ug/L 5 
U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not detected above the 
method detection limit.   
J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 


 







STORM EVENT  


03/15/2011  
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location/ Strip 


Width 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 0.65 0.28in./100% 20 Yes 8304 88 Yes 
Composite sample successfully 
collected and sent for analysis. 


3-362 Sac ORVTS / 9 ft Rainfall 0.65 0.28in./100% 20 Yes 511 98 Yes 
Composite sample successfully 
collected and sent for analysis 


3-363 Sac ORVTS / 24.5 ft Rainfall 0.65 0.28in./100% 20 Yes 138 100 Yes 


Sampler rinse errors occurred at 
the end of this event.  Passive 
sample collected and sent for 


analysis.  


3-364 Sac ORVTS / 23.5 Rainfall 0.65 0.28in./100% 20 Yes 1259 100 Yes 


Clog in flume / bubbler caused 
inaccurate high flow readings.  


Composite sample deemed to be 
unrepresentative.  Passive 


sample collected and sent for 
analysis. 


3-365 Sac ORVTS / 24.5 Rainfall 0.65 0.28in./100% 20 Yes 139 100 Yes 


Samples continuously missed 
during the event due to sampler 


intake malfunction. Passive 
sample was collected. 
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Storm Description 
A Pacific storm generated light to moderate rainfall over the Sacramento Valley starting mid morning on March 15, 2011 and ending early morning 
on March 16, 2011.  The total event precipitation measured at the Sacramento County Department of Water Resources Beach Lake rain gauge was 
0.63 inches.  A total of 0.65 inches of precipitation was recorded by the rain gauge located at station 3-365.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  Pre-storm set-up was performed in the afternoon on 3/14/2011 when all four test 
stations and the Edge of Pavement (EOP) station were setup for this event.  Post storm activities including sample collection and processing were 
completed in the morning on 3/16/2011. 


Sampling Issues 
Rain covers have been in place on the collection swales since the beginning of November 2010.  Composite samples were collected at stations 3-213, 
and 3-362.  Passive samples were collected at stations 3-363, 3-364 and 3-365. Samples were shipped to an analytical laboratory for testing.   


At station 3-363, a spike in the flow, at the end of the event, between 06:13 and 06:26 on 3/16/11 caused the sampler to attempt 60 samples.  None of 
these samples were successfully collected.  Therefore; the composite sample was discarded and the passive sample was collected.  No obstruction 
was found in the flume or bubbler by the field crew. 


At station 3-364 a likely clog in the flume or bubbler caused inaccurate high flow readings between 0400 and 0404 on 3/16/2011. The spike in flow 
was responsible for over 900 liters of the 1,259 liters of total flow. The passive sample was collected.       


At station 3-365 samples were continuously missed during the event due to a sample intake malfunction. The sample intake rotated which caused 
low flow to bypass the intake openings.  A passive sample was collected. 


Low flow volumes indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Therefore absorption and/or 
infiltration of runoff and low rain intensity are expected to be the primary causes of low runoff volumes.  Another cause of low runoff volumes may 
include evaporation, although the actual volume lost per event is unknown and is expected to vary on an event by event basis. RO/RF ratios were 
within the ranges observed from the 2009-10 monitoring season at stations 3-213, 3-362, 3-363, 3-364 and 3-365.   


It has been identified that the flume equation at station 3-213 introduces false low flows during raw data processing with the latest version of 
Insight software. During periods of no flow the software transforms a zero depth measurement to a 0.093 lps reading. Therefore this erroneous flow 
was subtracted from the hydrograph data. Insight software is the only software available for processing the raw data from the equipment on site. 
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The Sigma flow equipment specialist stated that due to the low flow volume and high flow fluctuation type of events that are common on this 
project, the accuracy of the flow meter during periods of flow is uncertain.  A curve is currently being developed by personnel, using direct 
observations of water levels and flow rates to accurately convert level to flow rate at this site.   


It has also been identified that the flume is a different size than the software allows for pre-programmed flow calculation. At this time the options 
are being considered by Caltrans for more accurate flow calculation. These options include using field developed head vs. flow data or a 
manufacturer’s power equation. 


Field parameters (Temperature and pH) were collected during this event.  
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of fair 
The flume and/or bubbler obstructions caused inaccurate flow measurement at stations 3-363 and 3-364.  The sampler at station 3-365 was unable to 
successfully collect samples. 
The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The Sacramento County Division of Water Resources Beach Lake rain gauge was used for comparison. The total event precipitation measured at the 
Beach Lake DWR gauge was 0.63 inches.  This was within 0.02 inches of the on-site rain gauge (0.65 inches) 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At station 3-363 a spike in flow at the end of the event caused the RO/RF ratio to be above the maximum ratio from previous events.  At station 3-
364 a large spike in flow caused the RO/RF ratio to be over two times higher than the maximum ratio from previous events.  Flow data adjustment 
performed. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
N/A 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2010/11-3/15/2011


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data (user-defined event)
Start Date/Time: 03/15/11 15:10


Stop Date/Time: 03/16/11 04:04


Event Rain (mm): 16.51


Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 03/15/11 06:58


Stop Date/Time: 03/16/11 04:27


Total Flow Volume (L): 8304


Peak Flow (L/s): 2.04


Obs. Fraction Runoff/Rain Volume: 1.524


Sample Data
Start Date/Time: 03/15/11 15:27


Stop Date/Time: 03/16/11 02:13


Estimated Percent Capture: 88%


Successful Aliquots: 39


Notes:  RO/Rain >>1_Error in flow meter software causing event volumes to be greater than actual volumes.  Flow corrected to remove 0.093 lps 
measurement that software ties to a zero depth reading.  RO/RF is within the range of those observed during 09/10 season (0.561-1.599).  
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Event Summary
Site: Sac ORVTS  (3-362)
Event: 2010/11-3/15/2011


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.07


Rain Data (user-defined event)
Start Date/Time: 03/15/11 15:10


Stop Date/Time: 03/16/11 04:04


Event Rain (mm): 16.51


Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 03/15/11 06:46


Stop Date/Time: 03/16/11 05:27


Total Flow Volume (L): 511


Peak Flow (L/s): 0.26


Obs. Fraction Runoff/Rain Volume: 0.076


Sample Data
Start Date/Time: 03/15/11 07:10


Stop Date/Time: 03/16/11 05:20


Estimated Percent Capture: 98%


Successful Aliquots: 51


Notes: RO/Rain <<1_RO infiltration suspected.  RO/RF ratio is within the range observed during the 2009-10 monitoring season (0.016 - 0.129).  Rain 
covers are currently in place over the collection system.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2010/11-3/15/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data (user-defined event)
Start Date/Time: 03/15/11 15:10


Stop Date/Time: 03/16/11 04:04


Event Rain (mm): 16.51


Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 03/15/11 06:46


Stop Date/Time: 03/16/11 06:29


Total Flow Volume (L): 140


Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.016


Notes:
 RO/Rain <<1_RO infiltration suspected. RO/RF is within the range of those observed during 09/10 season (0.002-0.045).  Rain covers are currently in place over the 
collection system. Sampler rinse errors occurred at the end of this event due to a spike in flow. Flow data adjusted to reflect likely flow conditions.   Passive sample 
collected.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-364)
Event: 2010/11-3/15/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.03


Rain Data (user-defined event)
Start Date/Time: 03/15/11 15:10


Stop Date/Time: 03/16/11 04:04


Event Rain (mm): 16.51


Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 03/15/11 06:45


Stop Date/Time: 03/16/11 07:56


Total Flow Volume (L): 356


Peak Flow (L/s): 0.02


Obs. Fraction Runoff/Rain Volume: 0.041


Notes:
 Clog in flume / bubbler caused inaccurate high flow readings between 0400 and 0404 on 3/16/2011. The spike in flow was responsible for over 900 liters of flow. Flow data adjusted to 
reflect likely flow conditions. Passive sample collected.  Due to the high flow readings, RO/RF is within the range of those observed during 09/10 season (0.015-0.066). RO/Rain <<1_RO 
infiltration suspected. Rain covers are currently in place over the collection system.   
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-365)
Event: 2010/11-3/15/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data (user-defined event)
Start Date/Time: 03/15/11 15:10


Stop Date/Time: 03/16/11 04:04


Event Rain (mm): 16.51


Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 03/15/11 06:54


Stop Date/Time: 03/16/11 06:17


Total Flow Volume (L): 139


Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.016


Notes: Samples continuously missed during the event due to sample intake malfunction. The sample intake had rotated and was unable to draw a sample. A passive 
sample was collected. RO/Rain <<1_RO infiltration suspected. RO/RF is within the range of those observed during 09/10 season (0.003-0.064).  
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Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


All concentrations were lower than the maximum value detected during the 2000-03 statewide study. 


Reported constituent concentrations are comparable to past data collected at this site.
 


At station 3-213, four dissolved metal concentrations were greater than the maximum valued reported at this station in the Ornamental Roadside 
Vegetated Treatment Sites Study 2009-2010 Summary Report. Stations 3-364 and 3-365 had several total metal concentrations and conventional 
analytes that were greater than the maximum value reported in the Summary Report, however none are considered unrealistic for those stations. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 
RPDs for field split results exceeded the limits in the Data Quality Objectives. Therefore the laboratory reviewed and confirmed the same results 
reported below. 
 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. No effluent samples. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 03/15/2011 As Diss 1.2 ug/L 0.5 


3-213 03/15/2011 As Total 2.3 ug/L 0.5 


3-213 03/15/2011 Cd Diss 0.1 U ug/L 0.2 


3-213 03/15/2011 Cd Total 0.7 ug/L 0.2 


3-213 03/15/2011 Cr Diss 1.8 ug/L 1.0 


3-213 03/15/2011 Cr Total 11 ug/L 1.0 


3-213 03/15/2011 NH3-N Total 0.25 mg/L 0.1 


3-213 03/15/2011 Turbidity N/A 49.2 NTU 0.05 


3-213 03/15/2011 NO2-N N/A 0.06 J mg/L 0.1 


3-213 03/15/2011 EC N/A 67.6 umhos/cm 1.0 


3-213 03/15/2011 Ortho-P Diss 0.1 mg/L 0.03 


3-213 03/15/2011 DOC N/A 4.9 mg/L 1.0 


3-213 03/15/2011 Hardness as CaCO3 Total 40 mg/L 2 


3-213 03/15/2011 NO3-N N/A 0.58 mg/L 0.1 


3-213 03/15/2011 pH N/A 6.8 pH Units 0.1 


3-213 03/15/2011 TSS N/A 65 mg/L 1.0 


3-213 03/15/2011 TDS N/A 60 mg/L 1.0 


3-213 03/15/2011 TKN Total 1.28 mg/L 0.1 


3-213 03/15/2011 TOC N/A 5.2 mg/L 1.0 


3-213 03/15/2011 P Total 0.28 mg/L 0.03 


3-213 03/15/2011 Cu Diss 42 ug/L 1.0 


3-213 03/15/2011 Cu Total 43 ug/L 1.0 


3-213 03/15/2011 Ni Diss 1.1 ug/L 1.0 


3-213 03/15/2011 Ni Total 10 ug/L 1.0 


3-213 03/15/2011 Pb Diss 3.1 ug/L 1.0 


3-213 03/15/2011 Pb Total 8.8 ug/L 1.0 
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 03/15/2011 Zn Diss 31 ug/L 5.0 


3-213 03/15/2011 Zn Total 190 ug/L 5.0 


3-213 03/15/2011 Temperature-Field N/A 17 °C 0.1 


3-213 03/15/2011 pH- Field N/A 7.01 pH Units 0.01 


3-362 03/15/2011 As Diss 1.1 ug/L 0.5 


3-362 03/15/2011 As Total 1.7 ug/L 0.5 


3-362 03/15/2011 Cd Diss 0.1 U ug/L 0.2 


3-362 03/15/2011 Cd Total 0.2 ug/L 0.2 


3-362 03/15/2011 Cr Diss 0.7 J ug/L 1.0 


3-362 03/15/2011 Cr Total 5.5 ug/L 1.0 


3-362 03/15/2011 NH3-N Total 0.46 mg/L 0.1 


3-362 03/15/2011 Turbidity N/A 21.1 NTU 0.05 


3-362 03/15/2011 NO2-N N/A 0.06 J mg/L 0.1 


3-362 03/15/2011 EC N/A 69.8 umhos/cm 1.0 


3-362 03/15/2011 Ortho-P Diss 0.16 mg/L 0.03 


3-362 03/15/2011 DOC N/A 5.2 mg/L 1.0 


3-362 03/15/2011 Hardness as CaCO3 Total 38 mg/L 2 


3-362 03/15/2011 NO3-N N/A 0.42 mg/L 0.1 


3-362 03/15/2011 pH N/A 6.5 pH Units 0.1 


3-362 03/15/2011 TSS N/A 47 mg/L 1.0 


3-362 03/15/2011 TDS N/A 51 mg/L 1.0 


3-362 03/15/2011 TKN Total 1.75 mg/L 0.1 


3-362 03/15/2011 TOC N/A 5.5 mg/L 1.0 


3-362 03/15/2011 P Total 0.31 mg/L 0.03 


3-362 03/15/2011 Cu Diss 4.9 ug/L 1.0 


3-362 03/15/2011 Cu Total 12 ug/L 1.0 


3-362 03/15/2011 Ni Diss 0.8 J ug/L 1.0 


3-362 03/15/2011 Ni Total 5.1 ug/L 1.0 


3-362 03/15/2011 Pb Diss 0.08 U ug/L 1.0 
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-362 03/15/2011 Pb Total 2.4 ug/L 1.0 


3-362 03/15/2011 Zn Diss 9.5 ug/L 5.0 


3-362 03/15/2011 Zn Total 38 ug/L 5.0 


3-362 03/15/2011 Temperature-Field N/A 15.76 °C 0.1 


3-362 03/15/2011 pH- Field N/A 6.56 pH Units 0.01 


3-363 03/15/2011 As Diss 5.4 ug/L 0.5 


3-363 03/15/2011 As Total 6 ug/L 0.5 


3-363 03/15/2011 Cd Diss 0.1 U ug/L 0.2 


3-363 03/15/2011 Cd Total 0.1 U ug/L 0.2 


3-363 03/15/2011 Cr Diss 0.7 J ug/L 1.0 


3-363 03/15/2011 Cr Total 1.2 ug/L 1.0 


3-363 03/15/2011 NH3-N Total 0.27 mg/L 0.1 


3-363 03/15/2011 Turbidity N/A 8 NTU 0.05 


3-363 03/15/2011 NO2-N N/A 0.01 J mg/L 0.1 


3-363 03/15/2011 EC N/A 181 umhos/cm 1.0 


3-363 03/15/2011 Ortho-P Diss 0.18 mg/L 0.03 


3-363 03/15/2011 DOC N/A 7.9 mg/L 1.0 


3-363 03/15/2011 Hardness as CaCO3 Total 126 mg/L 2 


3-363 03/15/2011 NO3-N N/A 0.15 mg/L 0.1 


3-363 03/15/2011 pH N/A 6.3 pH Units 0.1 


3-363 03/15/2011 TSS N/A 8 mg/L 1.0 


3-363 03/15/2011 TDS N/A 150 mg/L 1.0 


3-363 03/15/2011 TKN Total 1.23 mg/L 0.1 


3-363 03/15/2011 TOC N/A 10.5 mg/L 1.0 


3-363 03/15/2011 P Total 0.28 mg/L 0.03 


3-363 03/15/2011 Cu Diss 6.7 ug/L 1.0 


3-363 03/15/2011 Cu Total 6.7 ug/L 1.0 


3-363 03/15/2011 Ni Diss 1.1 ug/L 1.0 


3-363 03/15/2011 Ni Total 1.7 ug/L 1.0 
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-363 03/15/2011 Pb Diss 0.08 U ug/L 1.0 


3-363 03/15/2011 Pb Total 0.4 J ug/L 1.0 


3-363 03/15/2011 Zn Diss 11 ug/L 5.0 


3-363 03/15/2011 Zn Total 18 ug/L 5.0 


3-363 03/15/2011 Temperature-Field N/A 15.3 °C 0.1 


3-363 03/15/2011 pH- Field N/A 7.33 pH Units 0.01 


3-364 03/15/2011 As Diss 5.8 ug/L 0.5 


3-364 03/15/2011 As Total 6.9 ug/L 0.5 


3-364 03/15/2011 Cd Diss 0.1 U ug/L 0.2 


3-364 03/15/2011 Cd Total 0.1 U ug/L 0.2 


3-364 03/15/2011 Cr Diss 0.6 J ug/L 1.0 


3-364 03/15/2011 Cr Total 3.9 ug/L 1.0 


3-364 03/15/2011 NH3-N Total 0.06 J mg/L 0.1 


3-364 03/15/2011 Turbidity N/A 36 NTU 0.05 


3-364 03/15/2011 NO2-N N/A 0.01 J mg/L 0.1 


3-364 03/15/2011 EC N/A 269 umhos/cm 1.0 


3-364 03/15/2011 Ortho-P Diss 1.86 mg/L 0.03 


3-364 03/15/2011 DOC N/A 17.8 mg/L 1.0 


3-364 03/15/2011 Hardness as CaCO3 Total 138 mg/L 2 


3-364 03/15/2011 NO3-N N/A 0.07 J mg/L 0.1 


3-364 03/15/2011 pH N/A 6.3 pH Units 0.1 


3-364 03/15/2011 TSS N/A 27 mg/L 1.0 


3-364 03/15/2011 TDS N/A 288 mg/L 1.0 


3-364 03/15/2011 TKN Total 2.32 mg/L 0.1 


3-364 03/15/2011 TOC N/A 22.9 mg/L 1 


3-364 03/15/2011 P Total 2.09 mg/L 0.03 


3-364 03/15/2011 Cu Diss 7.4 ug/L 1.0 


3-364 03/15/2011 Cu Total 11 ug/L 1.0 


3-364 03/15/2011 Ni Diss 1.6 ug/L 1.0 
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-364 03/15/2011 Ni Total 4.6 ug/L 1.0 


3-364 03/15/2011 Pb Diss 0.1 J ug/L 1.0 


3-364 03/15/2011 Pb Total 1.5 ug/L 1.0 


3-364 03/15/2011 Zn Diss 20 ug/L 5.0 


3-364 03/15/2011 Zn Total 24 ug/L 5.0 


3-364 03/15/2011 Temperature-Field N/A 15.2 °C 0.1 


3-364 03/15/2011 pH- Field N/A 7.18 pH Units 0.01 


3-365 03/15/2011 As Diss 2.6 ug/L 0.5 


3-365 03/15/2011 As Total 3.6 ug/L 0.5 


3-365 03/15/2011 Cd Diss 0.1 J ug/L 0.2 


3-365 03/15/2011 Cd Total 0.8 ug/L 0.2 


3-365 03/15/2011 Cr Diss 0.2 J ug/L 1.0 


3-365 03/15/2011 Cr Total 5 ug/L 1.0 


3-365 03/15/2011 NH3-N Total 0.84 mg/L 0.1 


3-365 03/15/2011 Turbidity N/A 36.4 NTU 0.05 


3-365 03/15/2011 NO2-N N/A 0.07 J mg/L 0.1 


3-365 03/15/2011 EC N/A 63.3 umhos/cm 1.0 


3-365 03/15/2011 Ortho-P Diss 0.48 mg/L 0.03 


3-365 03/15/2011 DOC N/A 7.3 mg/L 1.0 


3-365 03/15/2011 Hardness as CaCO3 Total 36 mg/L 2 


3-365 03/15/2011 NO3-N N/A 1.85 mg/L 0.1 


3-365 03/15/2011 pH N/A 6.8 pH Units 0.1 


3-365 03/15/2011 TSS N/A 28 mg/L 1.0 


3-365 03/15/2011 TDS N/A 44 mg/L 1.0 


3-365 03/15/2011 TKN Total 2.98 mg/L 0.1 


3-365 03/15/2011 TOC N/A 8.7 mg/L 1.0 


3-365 03/15/2011 P Total 0.64 mg/L 0.03 


3-365 03/15/2011 Cu Diss 8.3 ug/L 1.0 


3-365 03/15/2011 Cu Total 13 ug/L 1.0 
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-365 03/15/2011 Ni Diss 1 ug/L 1.0 


3-365 03/15/2011 Ni Total 5.5 ug/L 1.0 


3-365 03/15/2011 Pb Diss 0.3 J ug/L 1.0 


3-365 03/15/2011 Pb Total 2.6 ug/L 1.0 


3-365 03/15/2011 Zn Diss 12 ug/L 5.0 


3-365 03/15/2011 Zn Total 40 ug/L 5.0 


3-365 03/15/2011 Temperature-Field N/A 15.3 °C 0.1 


3-365 03/15/2011 pH- Field N/A 6.9 pH Units 0.01 


Field Blank Analytical Results  


(Sample ID: 33213R1103161125-600) 


3-213 03/16/2011 As Diss 0.1 U ug/L 0.5 


3-213 03/16/2011 As Total 0.2 J ug/L 0.5 


3-213 03/16/2011 Cd Diss 0.1 U ug/L 0.2 


3-213 03/16/2011 Cd Total 0.1 J ug/L 0.2 


3-213 03/16/2011 Cr Diss 0.2 J ug/L 1.0 


3-213 03/16/2011 Cr Total 0.2 J ug/L 1.0 


3-213 03/16/2011 NH3-N Total 0.005 U mg/L 0.1 


3-213 03/16/2011 Turbidity N/A 0.4 NTU 0.05 


3-213 03/16/2011 NO2-N N/A 0.01 U mg/L 0.1 


3-213 03/16/2011 EC N/A 1 umhos/cm 1.0 


3-213 03/16/2011 Ortho-P Diss 0.02 J mg/L 0.03 


3-213 03/16/2011 DOC N/A 0.1 U mg/L 1.0 


3-213 03/16/2011 Hardness as CaCO3 Total 0.9 U mg/L 2 


3-213 03/16/2011 NO3-N N/A 0.005 U mg/L 0.1 


3-213 03/16/2011 pH N/A 7.2 pH Units 0.1 


3-213 03/16/2011 TSS N/A 1 U mg/L 1.0 


3-213 03/16/2011 TDS N/A 0.2 U mg/L 1.0 


3-213 03/16/2011 TKN Total 0.04 U mg/L 0.1 


3-213 03/16/2011 TOC N/A 0.1 U mg/L 1.0 
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Analytical 
Site 
ID Sample Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 03/16/2011 P Total 0.05 mg/L 0.03 


3-213 03/16/2011 Cu Diss 0.5 J ug/L 1.0 


3-213 03/16/2011 Cu Total 0.3 J ug/L 1.0 


3-213 03/16/2011 Ni Diss 0.2 U ug/L 1.0 


3-213 03/16/2011 Ni Total 0.2 U ug/L 1.0 


3-213 03/16/2011 Pb Diss 0.08 J ug/L 1.0 


3-213 03/16/2011 Pb Total 0.2 J ug/L 1.0 


3-213 03/16/2011 Zn Diss 3.5 J ug/L 5.0 


3-213 03/16/2011 Zn Total 1.5 J ug/L 5.0 
U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not detected above the 
method detection limit.   
J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 


 







STORM EVENT  


03/18/2011  
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location/ Strip 


Width 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 1.46 0.40in./100% 56 Yes 22,589 99 Yes 
Composite sample successfully 
collected and sent for analysis. 


3-362 Sac ORVTS / 9 ft Rainfall 1.46 0.40in./100% 56 Yes 1,606 93 Yes 
Composite sample successfully 
collected and sent for analysis 


3-363 Sac ORVTS / 24.5 ft Rainfall 1.46 0.40in./100% 56 Yes 400 98 Yes 
Composite sample successfully 
collected and sent for analysis 


3-364 Sac ORVTS / 23.5 Rainfall 1.46 0.40in./100% 56 Yes 2,307 81 Yes 
Composite sample successfully 
collected and sent for analysis 


3-365 Sac ORVTS / 24.5 Rainfall 1.46 0.40in./100% 56 Yes 576 100 Yes 


Samples continuously missed 
during the event due to sampler 


/flow meter interface malfunction. 
Passive sample was collected. 
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Storm Description 
A Pacific storm generated moderate to heavy rainfall over the Sacramento Valley starting midday on March 18, 2011 and ending early evening on 
March 20, 2011.  The total event precipitation measured at the Sacramento County Department of Water Resources Beach Lake rain gauge was 1.50 
inches.  A total of 1.46 inches of precipitation was recorded by the rain gauge located at station 3-365.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  Pre-storm set-up was performed in the afternoon on 3/17/2011 when all four test 
stations and the Edge of Pavement (EOP) station were setup for this event.  During storm activities were performed on 3/19/2011 when a 
composite sample bottle was collected from each of the five stations, processed and sent to the lab for analysis.  Sample containers were replaced 
and programs resumed capturing the remainder of the event. Post storm activities, including second sample bottle collection, and processing were 
completed in the afternoon on 3/21/2011.  The lab analyzed the short hold times from each bottle then composited the two bottles from each station 
together for the remaining analyses. 


Sampling Issues 
Rain covers have been in place on the collection swales since the beginning of November 2010.  Composite samples were collected at stations 3-213, 
3-362, 3-363 and 3-364.  A passive sample was collected at station 3-365. Samples were shipped to an analytical laboratory for testing.   


At station 3-364, a likely clog in the flume or bubbler caused inaccurate high flow readings between 07:52 and 08:03 and also between 09:37 and 
10:06 on 3/20/2011.  The spike in flow was responsible for about 240 liters or approximately 10 percent of the total event flow.       


At station 3-365, samples were missed during the event due to a sampler/flow meter interface malfunction. The flow meter was not sending a 
signal to the sampler after the programmed sample pacing was achieved.  The sampler was reprogrammed to resolve the issue.  A passive sample 
was collected. 


Low flow volumes indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Therefore absorption and/or 
infiltration of runoff and low rain intensity are expected to be the primary causes of low runoff volumes.  Another cause of low runoff volumes may 
include evaporation, although the actual volume lost per event is unknown and is expected to vary on an event by event basis. RO/RF ratios were 
within the ranges observed from the 2009-10 monitoring season at stations 3-362, 3-363 and 3-365.  RO/RF ratios were above the ranges observed 
from the 2009-10 monitoring season at stations 3-213 and 3-364.   


It has been identified that the flume equation at station 3-213 introduces false low flows during raw data processing with the latest version of 
Insight software. During periods of no flow the software transforms a zero depth measurement to a 0.093 lps reading. Therefore this erroneous flow 
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was subtracted from the hydrograph data. Insight software is the only software available for processing the raw data from the equipment on site. 
The Sigma flow equipment specialist stated that due to the low flow volume and high flow fluctuation type of events that are common on this 
project, the accuracy of the flow meter during periods of flow is uncertain.  A curve is currently being developed by personnel, using direct 
observations of water levels and flow rates to accurately convert level to flow rate at this site.   


It has also been identified that the flume is a different size than the software allows for pre-programmed flow calculation. At this time the options 
are being considered by Caltrans for more accurate flow calculation. These options include using field developed head vs. flow data or a 
manufacturer’s power equation. 


Field parameters (Temperature and pH) were collected during this event.  
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of fair 
Flume and/or bubbler obstructions caused inaccurate flow measurement at station 3-364.  The sampler at station 3-365 was unable to successfully collect 
samples due to an interface issue between the flow meter and sampler. 
The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Inaccurate spike in flow at station 3-364 caused the total volume to be overestimated.  Data adjustment performed. 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The Sacramento County Division of Water Resources Beach Lake rain gauge was used for comparison. The total event precipitation measured at the 
Beach Lake DWR gauge was 1.50 inches.  This was within 0.05 inches of the on-site rain gauge (1.46 inches) 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At stations 3-213 and 3-364, the RO/RF ratios were above the maximum ratio from 2009-10 events.   


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
N/A 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2010/11-3/18/2011


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data
Start Date/Time: 03/18/11 11:49
Stop Date/Time: 03/20/11 18:32


Event Rain (mm): 37.08
Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 03/18/11 12:01
Stop Date/Time: 03/20/11 20:20


Total Flow Volume (L): 22589
Peak Flow (L/s): 1.66
Obs. Fraction Runoff/Rain Volume: 1.846


Sample Data
Start Date/Time: 03/18/11 12:06
Stop Date/Time: 03/20/11 11:42


Estimated Percent Capture: 99%
Successful Aliquots: 74


Notes:


Two day event.  RO/Rain >>1_Error in flow meter software causing event volumes to be greater than actual volumes.  Flow corrected to remove 0.093 lps 
measurement that software ties to a zero depth reading.  RO/RF is above the range of those observed during 09/10 season (0.561-1.599).
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Event Summary
Site: Sac ORVTS  (3-362)
Event: 2010/11-3/18/2011


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.07


Rain Data
Start Date/Time: 03/18/11 11:49


Stop Date/Time: 03/20/11 18:32


Event Rain (mm): 37.08


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 03/18/11 11:50


Stop Date/Time: 03/21/11 07:01


Total Flow Volume (L): 1606


Peak Flow (L/s): 0.18


Obs. Fraction Runoff/Rain Volume: 0.106


Sample Data
Start Date/Time: 03/18/11 12:01


Stop Date/Time: 03/20/11 18:53


Estimated Percent Capture: 93%


Successful Aliquots: 103


Notes: Two day event.  RO/Rain <<1_RO infiltration suspected.  RO/RF ratio is within the range observed during the 2009-10 monitoring season (0.016 - 0.129).  Rain 
covers are currently in place over the collection system. Flow at end of event most likely caused by standing water remaining in the flume.
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2010/11-3/18/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data
Start Date/Time: 03/18/11 11:49
Stop Date/Time: 03/20/11 18:32


Event Rain (mm): 37.08
Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 03/18/11 11:51
Stop Date/Time: 03/20/11 19:00


Total Flow Volume (L): 400
Peak Flow (L/s): 0.02


Obs. Fraction Runoff/Rain Volume: 0.021


Sample Data
Start Date/Time: 03/18/11 12:34
Stop Date/Time: 03/20/11 14:55


Estimated Percent Capture: 98%
Successful Aliquots: 43


Notes:  Two day event.  RO/Rain <<1_RO infiltration suspected. RO/RF is within the range of those observed during 09/10 season (0.002-0.045).  
Rain covers are currently in place over the collection system. 
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Sample Taken


Event Summary
Site: Sac ORVTS  (3-364)
Event: 2010/11-3/15/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.03


Rain Data (user-defined event)
Start Date/Time: 03/18/11 11:49
Stop Date/Time: 03/20/11 07:40


Event Rain (mm): 35.56
Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 03/18/11 11:49
Stop Date/Time: 03/20/11 10:04


Total Flow Volume (L): 1715
Peak Flow (L/s): 0.13


Obs. Fraction Runoff/Rain Volume: 0.093


Sample Data
Start Date/Time: 03/18/11 12:16
Stop Date/Time: 03/20/11 10:04


Estimated Percent Capture: 99%
Successful Aliquots: 183


Notes: Two day event.  Clog in flume / bubbler caused inaccurate high flow readings between 07:52 and 08:03 -  09:37 and 10:06 on 3/16/2011. The spike in flow was responsible for about 240 
liters or 10 percent  of total flow.  Flow data adjusted to reflect likely flow conditions.  RO/RF is above the range of those observed during 09/10 season (0.015-0.066). RO/Rain <<1_RO 
infiltration suspected. Rain covers are currently in place over the collection system.   
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Sac ORVTS  (3-365)
Event: 2010/11-3/18/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data
Start Date/Time: 03/18/11 11:49


Stop Date/Time: 03/20/11 18:32


Event Rain (mm): 37.08
Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 03/18/11 11:44


Stop Date/Time: 03/21/11 06:30


Total Flow Volume (L): 576
Peak Flow (L/s): 0.06


Obs. Fraction Runoff/Rain Volume: 0.030Notes:
Samples missed during the event due to sampler / flow meter interface malfunction. The flow meter was not sending a signal to the sampler after the programmed sample pacing was 
achieved. A passive sample was collected. RO/Rain <<1_RO infiltration suspected. RO/RF is within the range of those observed during 09/10 season (0.003-0.064).  
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Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


All concentrations were lower than the maximum value detected during the 2000-03 statewide study. 


Reported constituent concentrations are comparable to past data collected at this site.
 


At station 3-362, D-As, T-As, hardness, and TDS values were greater than the maximum values reported at this station in the Ornamental Roadside 
Vegetated Treatment Sites Study 2009-2010 Summary Report. Stations 3-364 and 3-365 had several metal concentrations, nutrients, and 
conventional analytes that were greater than the maximum value reported in the Summary Report, however none are considered unrealistic for those 
stations. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, an
compared to each other in the same sample.


d metals appear to be reasonable when 


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. No effluent samples. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Site 
ID 


Sample 
Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 03/18/2011 As Diss 1.1   ug/L 0.5 


3-213 03/18/2011 As Total 2.7   ug/L 0.5 


3-213 03/18/2011 Cd Diss 0.1 U ug/L 0.2 


3-213 03/18/2011 Cd Total 0.6   ug/L 0.2 


3-213 03/18/2011 Cr Diss 1.6   ug/L 1.0 


3-213 03/18/2011 Cr Total 14   ug/L 1.0 


3-213 03/18/2011 NH3-N Total 0.25   mg/L 0.10 


3-213 03/18/2011 Turbidity N/A 42.2   NTU 0.05 


3-213 03/18/2011 NO2-N N/A 0.04 J mg/L 0.10 


3-213 03/18/2011 EC N/A 75.4   umhos/cm 1.0 


3-213 03/18/2011 Ortho-P Diss 0.08   mg/L 0.03 


3-213 03/18/2011 DOC N/A 2.6   mg/L 1.0 


3-213 03/18/2011 
Hardness as 


CaCO3 Total 34   mg/L 2 


3-213 03/18/2011 NO3-N N/A 0.47   mg/L 0.10 


3-213 03/18/2011 pH N/A 6.5   pH Units 0.1 


3-213 03/18/2011 TSS N/A 78   mg/L 1 


3-213 03/18/2011 TDS N/A 30   mg/L 1 


3-213 03/18/2011 TKN Total 0.82   mg/L 0.10 


3-213 03/18/2011 TOC N/A 4.8   mg/L 1.0 


3-213 03/18/2011 P Total 0.22   mg/L 0.03 


3-213 03/18/2011 Cu Diss 5.3   ug/L 1.0 


3-213 03/18/2011 Cu Total 46   ug/L 1.0 


3-213 03/18/2011 Ni Diss 0.8 J ug/L 1.0 


3-213 03/18/2011 Ni Total 13   ug/L 1.0 


3-213 03/18/2011 Pb Diss 0.08 U ug/L 1.0 


3-213 03/18/2011 Pb Total 10   ug/L 1.0 


3-213 03/18/2011 Zn Diss 7.2   ug/L 5.0 
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Analytical 
Site 
ID 


Sample 
Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 03/18/2011 Zn Total 210   ug/L 5.0 


3-213 03/18/2011 Temperature-Field N/A 10.3   °C 0.1 


3-213 03/18/2011 pH- Field N/A 7.3   pH Units 0.01 


3-362 03/18/2011 As Diss 6.2   ug/L 0.5 


3-362 03/18/2011 As Total 7.1   ug/L 0.5 


3-362 03/18/2011 Cd Diss 0.1 U ug/L 0.2 


3-362 03/18/2011 Cd Total 0.1 U ug/L 0.2 


3-362 03/18/2011 Cr Diss 0.7 J ug/L 1.0 


3-362 03/18/2011 Cr Total 3.4   ug/L 1.0 


3-362 03/18/2011 NH3-N Total 0.09 J mg/L 0.10 


3-362 03/18/2011 Turbidity N/A 28.6   NTU 0.05 


3-362 03/18/2011 NO2-N N/A 0.03 J mg/L 0.10 


3-362 03/18/2011 EC N/A 156   umhos/cm 1.0 


3-362 03/18/2011 Ortho-P Diss 0.33   mg/L 0.03 


3-362 03/18/2011 DOC N/A 13.2   mg/L 1.0 


3-362 03/18/2011 
Hardness as 


CaCO3 Total 186   mg/L 2 


3-362 03/18/2011 NO3-N N/A 0.2   mg/L 0.10 


3-362 03/18/2011 pH N/A 7   pH Units 0.1 


3-362 03/18/2011 TSS N/A 22   mg/L 1 


3-362 03/18/2011 TDS N/A 252   mg/L 1 


3-362 03/18/2011 TKN Total 1.08   mg/L 0.10 


3-362 03/18/2011 TOC N/A 16.3   mg/L 1.0 


3-362 03/18/2011 P Total 1.2   mg/L 0.03 


3-362 03/18/2011 Cu Diss 5.3   ug/L 1.0 


3-362 03/18/2011 Cu Total 7.4   ug/L 1.0 


3-362 03/18/2011 Ni Diss 1.6   ug/L 1.0 


3-362 03/18/2011 Ni Total 4   ug/L 1.0 


3-362 03/18/2011 Pb Diss 0.2 J ug/L 1.0 
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Analytical 
Site 
ID 


Sample 
Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-362 03/18/2011 Pb Total 0.9 J ug/L 1.0 


3-362 03/18/2011 Zn Diss 7.9   ug/L 5.0 


3-362 03/18/2011 Zn Total 9.7   ug/L 5.0 


3-362 03/18/2011 Temperature-Field N/A 9.8   °C 0.1 


3-362 03/18/2011 pH- Field N/A 6.6   pH Units 0.01 


3-363 03/18/2011 As Diss 5.7   ug/L 0.5 


3-363 03/18/2011 As Total 6.6   ug/L 0.5 


3-363 03/18/2011 Cd Diss 0.1 U ug/L 0.2 


3-363 03/18/2011 Cd Total 0.1 U ug/L 0.2 


3-363 03/18/2011 Cr Diss 0.6 J ug/L 1.0 


3-363 03/18/2011 Cr Total 1.5   ug/L 1.0 


3-363 03/18/2011 NH3-N Total 0.55   mg/L 0.10 


3-363 03/18/2011 Turbidity N/A 8.7   NTU 0.05 


3-363 03/18/2011 NO2-N N/A 0.02 J mg/L 0.10 


3-363 03/18/2011 EC N/A 298   umhos/cm 1.0 


3-363 03/18/2011 Ortho-P Diss 0.27   mg/L 0.03 


3-363 03/18/2011 DOC N/A 10.3   mg/L 1.0 


3-363 03/18/2011 
Hardness as 


CaCO3 Total 128   mg/L 2 


3-363 03/18/2011 NO3-N N/A 0.36   mg/L 0.10 


3-363 03/18/2011 pH N/A 7.7   pH Units 0.1 


3-363 03/18/2011 TSS N/A 11   mg/L 1 


3-363 03/18/2011 TDS N/A 120   mg/L 1 


3-363 03/18/2011 TKN Total 1.69   mg/L 0.10 


3-363 03/18/2011 TOC N/A 12.3   mg/L 1.0 


3-363 03/18/2011 P Total 0.39   mg/L 0.03 


3-363 03/18/2011 Cu Diss 5.9   ug/L 1.0 


3-363 03/18/2011 Cu Total 7.6   ug/L 1.0 


3-363 03/18/2011 Ni Diss 1.5   ug/L 1.0 
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Analytical 
Site 
ID 


Sample 
Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-363 03/18/2011 Ni Total 2.7   ug/L 1.0 


3-363 03/18/2011 Pb Diss 0.08 U ug/L 1.0 


3-363 03/18/2011 Pb Total 0.4 J ug/L 1.0 


3-363 03/18/2011 Zn Diss 6.8   ug/L 5.0 


3-363 03/18/2011 Zn Total 13   ug/L 5.0 


3-363 03/18/2011 Temperature-Field N/A 9.8   °C 0.1 


3-363 03/18/2011 pH- Field N/A 6.6   pH Units 0.01 


3-364 03/18/2011 As Diss 1   ug/L 0.5 


3-364 03/18/2011 As Total 1.7   ug/L 0.5 


3-364 03/18/2011 Cd Diss 0.1 U ug/L 0.2 


3-364 03/18/2011 Cd Total 0.1 J ug/L 0.2 


3-364 03/18/2011 Cr Diss 0.5 J ug/L 1.0 


3-364 03/18/2011 Cr Total 5.5   ug/L 1.0 


3-364 03/18/2011 NH3-N Total 0.41   mg/L 0.10 


3-364 03/18/2011 Turbidity N/A 36.1   NTU 0.05 


3-364 03/18/2011 NO2-N N/A 0.02 J mg/L 0.10 


3-364 03/18/2011 EC N/A 279   umhos/cm 1.0 


3-364 03/18/2011 Ortho-P Diss 0.81   mg/L 0.03 


3-364 03/18/2011 DOC N/A 4   mg/L 1.0 


3-364 03/18/2011 
Hardness as 


CaCO3 Total 38   mg/L 2 


3-364 03/18/2011 NO3-N N/A 0.17   mg/L 0.10 


3-364 03/18/2011 pH N/A 7.7   pH Units 0.1 


3-364 03/18/2011 TSS N/A 46   mg/L 1 


3-364 03/18/2011 TDS N/A 40   mg/L 1 


3-364 03/18/2011 TKN Total 1.16   mg/L 0.10 


3-364 03/18/2011 TOC N/A 4   mg/L 1.0 


3-364 03/18/2011 P Total 1.16   mg/L 0.03 


3-364 03/18/2011 Cu Diss 3.4   ug/L 1.0 
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Analytical 
Site 
ID 


Sample 
Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-364 03/18/2011 Cu Total 9.9   ug/L 1.0 


3-364 03/18/2011 Ni Diss 0.5 J ug/L 1.0 


3-364 03/18/2011 Ni Total 5.2   ug/L 1.0 


3-364 03/18/2011 Pb Diss 0.08 U ug/L 1.0 


3-364 03/18/2011 Pb Total 2   ug/L 1.0 


3-364 03/18/2011 Zn Diss 5.7   ug/L 5.0 


3-364 03/18/2011 Zn Total 27   ug/L 5.0 


3-364 03/18/2011 Temperature-Field N/A 9.7   °C 0.1 


3-364 03/18/2011 pH- Field N/A 6.6   pH Units 0.01 


3-365 03/18/2011 As Diss 5.9   ug/L 0.5 


3-365 03/18/2011 As Total 6.8   ug/L 0.5 


3-365 03/18/2011 Cd Diss 0.1 U ug/L 0.2 


3-365 03/18/2011 Cd Total 0.1 U ug/L 0.2 


3-365 03/18/2011 Cr Diss 0.5 J ug/L 1.0 


3-365 03/18/2011 Cr Total 6.3   ug/L 1.0 


3-365 03/18/2011 NH3-N Total 0.48   mg/L 0.10 


3-365 03/18/2011 Turbidity N/A 44.2   NTU 0.05 


3-365 03/18/2011 NO2-N N/A 0.03 J mg/L 0.10 


3-365 03/18/2011 EC N/A 269   umhos/cm 1.0 


3-365 03/18/2011 Ortho-P Diss 0.5   mg/L 0.03 


3-365 03/18/2011 DOC N/A 7   mg/L 1.0 


3-365 03/18/2011 
Hardness as 


CaCO3 Total 118   mg/L 2 


3-365 03/18/2011 NO3-N N/A 2.36   mg/L 0.10 


3-365 03/18/2011 pH N/A 7.4   pH Units 0.1 


3-365 03/18/2011 TSS N/A 46   mg/L 1 


3-365 03/18/2011 TDS N/A 104   mg/L 1 


3-365 03/18/2011 TKN Total 1.89   mg/L 0.10 


3-365 03/18/2011 TOC N/A 8.3   mg/L 1.0 
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Analytical 
Site 
ID 


Sample 
Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-365 03/18/2011 P Total 3.09   mg/L 0.03 


3-365 03/18/2011 Cu Diss 4.8   ug/L 1.0 


3-365 03/18/2011 Cu Total 9.3   ug/L 1.0 


3-365 03/18/2011 Ni Diss 1.1   ug/L 1.0 


3-365 03/18/2011 Ni Total 6.9   ug/L 1.0 


3-365 03/18/2011 Pb Diss 1.1   ug/L 1.0 


3-365 03/18/2011 Pb Total 1.6   ug/L 1.0 


3-365 03/18/2011 Zn Diss 3.3 J ug/L 5.0 


3-365 03/18/2011 Zn Total 18   ug/L 5.0 


3-365 03/18/2011 Temperature-Field N/A 9.4   °C 0.1 


3-365 03/18/2011 pH- Field N/A 6.7   pH Units 0.01 
U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not detected above the 
method detection limit.   


J = Detected but below the method reporting limit; therefore, result is an estimated concentration. 


 







STORM EVENT  


03/24/2011  
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location/ Strip 


Width 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


3-213 Sac ORVTS EOP Rainfall 1.07 1.0 in./100% 4.5 Yes 15,762 95 Yes 
Composite sample successfully 
collected and sent for analysis. 


3-362 Sac ORVTS / 9 ft Rainfall 1.07 1.0 in./100% 4.5 Yes 1,226 100 Yes 
Composite sample successfully 
collected and sent for analysis 


3-363 Sac ORVTS / 24.5 ft Rainfall 1.07 1.0 in./100% 4.5 Yes 478 97 Yes 
Composite sample successfully 
collected and sent for analysis 


3-364 Sac ORVTS / 23.5 Rainfall 1.07 1.0 in./100% 4.5 Yes 2,162 99 Yes 
Composite sample successfully 
collected and sent for analysis 


3-365 Sac ORVTS / 24.5 Rainfall 1.07 1.0 in./100% 4.5 Yes 1,593 100 Yes 
Composite sample successfully 
collected and sent for analysis 
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Storm Description 
A Pacific storm generated moderate to heavy rainfall over the Sacramento Valley starting late morning on March 24, 2011 and ending early morning 
on March 25, 2011.  The total event precipitation measured at the Sacramento County Department of Water Resources Beach Lake rain gauge was 
1.02 inches.  A total of 1.07 inches of precipitation was recorded by the rain gauge located at station 3-365.   
 
Mobilization Summary 
A sampling team was mobilized to monitor this storm event.  Pre-storm set-up was performed in the morning on 3/24/2011 when all four test 
stations and the Edge of Pavement (EOP) station were setup for this event.  During storm activities were performed during the afternoon on 
3/24/2011 when field measurements were collected.  Post storm activities including sample collection and processing were completed in the 
morning on 3/25/2011. Due to the wet weather pattern which occurred during the period prior to this event, the antecedent dry period was less 
than that required by the OM&M. 


Sampling Issues 
Rain covers have been in place on the collection swales since the beginning of November 2010.  Composite samples were collected at stations 3-213, 
3-362, 3-363, 3-364 and 3-365 and shipped to an analytical laboratory for testing.     


Low flow volumes indicate that minimal runoff is reaching the collection systems.  No flow bypass was observed. Therefore absorption and/or 
infiltration of runoff and low rain intensity are expected to be the primary causes of low runoff volumes.  Another cause of low runoff volumes may 
include evaporation, although the actual volume lost per event is unknown and is expected to vary on an event by event basis. RO/RF ratios were 
within the ranges observed from the 2009-10 monitoring season at stations 3-362 and 3-363.  RO/RF ratios were above the ranges observed from the 
2009-10 monitoring season at stations 3-213, 3-364 and 3-365.   


It has been identified that the flume equation at station 3-213 introduces false low flows during raw data processing with the latest version of 
Insight software. During periods of no flow the software transforms a zero depth measurement to a 0.093 lps reading. Therefore this erroneous flow 
was subtracted from the hydrograph data. Insight software is the only software available for processing the raw data from the equipment on site. 
The Sigma flow equipment specialist stated that due to the low flow volume and high flow fluctuation type of events that are common on this 
project, the accuracy of the flow meter during periods of flow is uncertain.  A curve is currently being developed by personnel, using direct 
observations of water levels and flow rates to accurately convert level to flow rate at this site.   


It has also been identified that the flume is a different size than the software allows for pre-programmed flow calculation. At this time the options 
are being considered by Caltrans for more accurate flow calculation. These options include using field developed head vs. flow data or a 
manufacturer’s power equation. 
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Field parameters (Temperature and pH) were collected during this event.  
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent 
The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The Sacramento County Division of Water Resources Beach Lake rain gauge was used for comparison. The total event precipitation measured at the 
Beach Lake DWR gauge was 1.02 inches.  This was within 0.05 inches of the on-site rain gauge (1.07 inches). 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At stations 3-213, 3-364 and 3-365, the RO/RF ratios were above the maximum ratio from 2009-10 events.   


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
N/A 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS EOP (3-213)
Event: 2010/11-3/24/2011


Catchment Area (ha): 0.033
Assumed Fraction Runoff/Rain Volume: 0.8


Rain Data
Start Date/Time: 03/24/11 10:04


Stop Date/Time: 03/24/11 16:55


Event Rain (mm): 27.18


Max Intensity (mm/hr): 15.24


Runoff Data
Start Date/Time: 03/24/11 09:59


Stop Date/Time: 03/25/11 10:00


Total Flow Volume (L): 15762


Peak Flow (L/s): 2.04


Obs. Fraction Runoff/Rain Volume: 1.757


Sample Data
Start Date/Time: 03/24/11 10:34


Stop Date/Time: 03/24/11 16:33


Estimated Percent Capture: 95%


Successful Aliquots: 27


Notes: RO/Rain >>1_Error in flow meter software causing event volumes to be greater than actual volumes.  Flow corrected to remove 0.093 lps 
measurement that software ties to a zero depth reading.  RO/RF is above the range of those observed during 09/10 season (0.561-1.599).
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Sac ORVTS  (3-362)
Event: 2010/11-3/24/2011


Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.07


Rain Data
Start Date/Time: 03/24/11 10:04


Stop Date/Time: 03/24/11 16:55


Event Rain (mm): 27.18


Max Intensity (mm/hr): 15.24


Runoff Data
Start Date/Time: 03/24/11 09:59


Stop Date/Time: 03/25/11 09:17


Total Flow Volume (L): 1226


Peak Flow (L/s): 0.26


Obs. Fraction Runoff/Rain Volume: 0.110


Sample Data
Start Date/Time: 03/24/11 10:02


Stop Date/Time: 03/25/11 09:15


Estimated Percent Capture: 100%


Successful Aliquots: 32


Notes: RO/Rain <<1_RO infiltration suspected.  RO/RF ratio is within the range observed during the 2009-10 monitoring season (0.016 - 0.129).  Rain 
covers are currently in place over the collection system. 
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Sample Taken


Event Summary
Site: Sac ORVTS  (3-363)
Event: 2010/11-3/24/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data
Start Date/Time: 03/24/11 10:04
Stop Date/Time: 03/24/11 16:55
Event Rain (mm): 27.18
Max Intensity (mm/hr): 15.24


Runoff Data
Start Date/Time: 03/24/11 09:59
Stop Date/Time: 03/25/11 10:33
Total Flow Volume (L): 478
Peak Flow (L/s): 0.10
Obs. Fraction Runoff/Rain Volume: 0.034


Sample Data
Start Date/Time: 03/24/11 11:10
Stop Date/Time: 03/25/11 01:18
Estimated Percent Capture: 97%
Successful Aliquots: 48


Notes RO/Rain <<1_RO infiltration suspected. RO/RF is within the range of those observed during 09/10 season (0.002-0.045).  Rain covers are 
currently in place over the collection system. 
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Event Summary
Site: Sac ORVTS  (3-364)
Event: 2010/11-3/24/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.03


Rain Data
Start Date/Time: 03/24/11 10:04


Stop Date/Time: 03/24/11 16:55


Event Rain (mm): 27.18


Max Intensity (mm/hr): 15.24


Runoff Data
Start Date/Time: 03/24/11 10:07


Stop Date/Time: 03/25/11 05:16


Total Flow Volume (L): 2162


Peak Flow (L/s): 0.41


Obs. Fraction Runoff/Rain Volume: 0.153


Sample Data
Start Date/Time: 03/24/11 11:10


Stop Date/Time: 03/25/11 05:14


Estimated Percent Capture: 99%


Successful Aliquots: 108


Notes:  RO/RF is above the range of those observed during 09/10 season (0.015-0.066). RO/Rain <<1_RO infiltration suspected. Rain covers are 
currently in place over the collection system.  
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Event Summary
Site: Sac ORVTS  (3-365)
Event: 2010/11-3/18/2011


Catchment Area (ha): 0.052
Assumed Fraction Runoff/Rain Volume: 0.01


Rain Data
Start Date/Time: 03/24/11 10:04


Stop Date/Time: 03/24/11 16:55


Event Rain (mm): 27.18


Max Intensity (mm/hr): 15.24


Runoff Data
Start Date/Time: 03/24/11 10:07


Stop Date/Time: 03/25/11 09:20


Total Flow Volume (L): 1593


Peak Flow (L/s): 0.37


Obs. Fraction Runoff/Rain Volume: 0.113


Sample Data
Start Date/Time: 03/24/11 10:20


Stop Date/Time: 03/25/11 08:31


Estimated Percent Capture: 100%


Successful Aliquots: 81


Notes:   RO/Rain <<1_RO infiltration suspected. RO/RF is above the range of those observed during 09/10 season (0.003-0.064).  
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Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


All concentrations were lower than the maximum value detected during the 2000-03 statewide study. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Stations 3-363, 3-364 and 3-365 had several total metal concentrations and conventional analytes that were greater than the maximum value reported 
in the Ornamental Roadside Vegetated Treatment Sites Study 2009-10 Summary Report, however none are considered unrealistic for those stations. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 
RPDs for field split results exceeded the limits in the Data Quality Objectives. Therefore the laboratory reviewed and confirmed the same results 
reported below. 
 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. No effluent samples. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Site ID 
Sample 


Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 03/24/2011 As Diss 0.6   ug/L 0.5 


3-213 03/24/2011 As Total 1.8   ug/L 0.5 


3-213 03/24/2011 Cd Diss 0.1 U ug/L 0.2 


3-213 03/24/2011 Cd Total 0.4   ug/L 0.2 


3-213 03/24/2011 Cr Diss 0.9 J ug/L 1 


3-213 03/24/2011 Cr Total 9.7   ug/L 1 


3-213 03/24/2011 NH3-N Total 0.21   mg/L 0.1 


3-213 03/24/2011 Turbidity N/A 25.2   NTU 0.05 


3-213 03/24/2011 NO2-N N/A 0.02 J mg/L 0.1 


3-213 03/24/2011 EC N/A 39   umhos/cm 1 


3-213 03/24/2011 Ortho-P Diss 0.04   mg/L 0.03 


3-213 03/24/2011 DOC N/A 6.3   mg/L 1 


3-213 03/24/2011 Hardness as CaCO3 Total 24   mg/L 2 


3-213 03/24/2011 NO3-N N/A 0.21   mg/L 0.1 


3-213 03/24/2011 pH N/A 7.5   pH Units 0.1 


3-213 03/24/2011 TSS N/A 65   mg/L 1 


3-213 03/24/2011 TDS N/A 32   mg/L 1 


3-213 03/24/2011 TKN Total 0.68   mg/L 0.1 


3-213 03/24/2011 TOC N/A 7.7   mg/L 1 


3-213 03/24/2011 P Total 0.18   mg/L 0.03 


3-213 03/24/2011 Cu Diss 3.2   ug/L 1 


3-213 03/24/2011 Cu Total 32   ug/L 1 


3-213 03/24/2011 Ni Diss 0.4 J ug/L 1 


3-213 03/24/2011 Ni Total 8.6   ug/L 1 


3-213 03/24/2011 Pb Diss 0.08 U ug/L 1 


3-213 03/24/2011 Pb Total 7.5   ug/L 1 
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Analytical 


Site ID 
Sample 


Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-213 03/24/2011 Zn Diss 8.9   ug/L 5 


3-213 03/24/2011 Zn Total 160   ug/L 5 


3-213 03/24/2011 Temperature-Field N/A 9.5   °C 0.1 


3-213 03/24/2011 pH- Field N/A 7.6   pH Units 0.01 


3-362 03/24/2011 As Diss 0.8   ug/L 0.5 


3-362 03/24/2011 As Total 2   ug/L 0.5 


3-362 03/24/2011 Cd Diss 0.1 U ug/L 0.2 


3-362 03/24/2011 Cd Total 0.2   ug/L 0.2 


3-362 03/24/2011 Cr Diss 0.5 J ug/L 1 


3-362 03/24/2011 Cr Total 11   ug/L 1 


3-362 03/24/2011 NH3-N Total 0.33   mg/L 0.1 


3-362 03/24/2011 Turbidity N/A 40.1   NTU 0.05 


3-362 03/24/2011 NO2-N N/A 0.01 U mg/L 0.1 


3-362 03/24/2011 EC N/A 45   umhos/cm 1 


3-362 03/24/2011 Ortho-P Diss 0.09   mg/L 0.03 


3-362 03/24/2011 DOC N/A 9.3   mg/L 1 


3-362 03/24/2011 Hardness as CaCO3 Total 34   mg/L 2 


3-362 03/24/2011 NO3-N N/A 0.14   mg/L 0.1 


3-362 03/24/2011 pH N/A 7.4   pH Units 0.1 


3-362 03/24/2011 TSS N/A 88   mg/L 1 


3-362 03/24/2011 TDS N/A 28   mg/L 1 


3-362 03/24/2011 TKN Total 0.83   mg/L 0.1 


3-362 03/24/2011 TOC N/A 10.4   mg/L 1 


3-362 03/24/2011 P Total 0.24   mg/L 0.03 


3-362 03/24/2011 Cu Diss 2.7   ug/L 1 


3-362 03/24/2011 Cu Total 15   ug/L 1 


3-362 03/24/2011 Ni Diss 0.6 J ug/L 1 


3-362 03/24/2011 Ni Total 11   ug/L 1 


3-362 03/24/2011 Pb Diss 0.08 U ug/L 1 
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Analytical 


Site ID 
Sample 


Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-362 03/24/2011 Pb Total 3.8   ug/L 1 


3-362 03/24/2011 Zn Diss 5.1   ug/L 5 


3-362 03/24/2011 Zn Total 52   ug/L 5 


3-362 03/24/2011 Temperature-Field N/A 8   °C 0.1 


3-362 03/24/2011 pH- Field N/A 7.6   pH Units 0.01 


3-363 03/24/2011 As Diss 9   ug/L 0.5 


3-363 03/24/2011 As Total 11   ug/L 0.5 


3-363 03/24/2011 Cd Diss 0.1 U ug/L 0.2 


3-363 03/24/2011 Cd Total 0.1 U ug/L 0.2 


3-363 03/24/2011 Cr Diss 1   ug/L 1 


3-363 03/24/2011 Cr Total 2.7   ug/L 1 


3-363 03/24/2011 NH3-N Total 0.23   mg/L 0.1 


3-363 03/24/2011 Turbidity N/A 15.8   NTU 0.05 


3-363 03/24/2011 NO2-N N/A 0.02 J mg/L 0.1 


3-363 03/24/2011 EC N/A 232   umhos/cm 1 


3-363 03/24/2011 Ortho-P Diss 0.31   mg/L 0.03 


3-363 03/24/2011 DOC N/A 48.8   mg/L 1 


3-363 03/24/2011 Hardness as CaCO3 Total 154   mg/L 2 


3-363 03/24/2011 NO3-N N/A 0.3   mg/L 0.1 


3-363 03/24/2011 pH N/A 8   pH Units 0.1 


3-363 03/24/2011 TSS N/A 9   mg/L 1 


3-363 03/24/2011 TDS N/A 208   mg/L 1 


3-363 03/24/2011 TKN Total 0.91   mg/L 0.1 


3-363 03/24/2011 TOC N/A 55.8   mg/L 1 


3-363 03/24/2011 P Total 0.38   mg/L 0.03 


3-363 03/24/2011 Cu Diss 5.8   ug/L 1 


3-363 03/24/2011 Cu Total 8.1   ug/L 1 


3-363 03/24/2011 Ni Diss 1.4   ug/L 1 


3-363 03/24/2011 Ni Total 3.3   ug/L 1 
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Analytical 


Site ID 
Sample 


Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-363 03/24/2011 Pb Diss 0.08 U ug/L 1 


3-363 03/24/2011 Pb Total 0.4 J ug/L 1 


3-363 03/24/2011 Zn Diss 5.7   ug/L 5 


3-363 03/24/2011 Zn Total 7.4   ug/L 5 


3-363 03/24/2011 Temperature-Field N/A 9.1   °C 0.1 


3-363 03/24/2011 pH- Field N/A 7.5   pH Units 0.01 


3-364 03/24/2011 As Diss 5.6   ug/L 0.5 


3-364 03/24/2011 As Total 6.7   ug/L 0.5 


3-364 03/24/2011 Cd Diss 0.1 U ug/L 0.2 


3-364 03/24/2011 Cd Total 0.1 U ug/L 0.2 


3-364 03/24/2011 Cr Diss 0.5 J ug/L 1 


3-364 03/24/2011 Cr Total 5.4   ug/L 1 


3-364 03/24/2011 NH3-N Total 0.14   mg/L 0.1 


3-364 03/24/2011 Turbidity N/A 42.6   NTU 0.05 


3-364 03/24/2011 NO2-N N/A 0.01 U mg/L 0.1 


3-364 03/24/2011 EC N/A 187   umhos/cm 1 


3-364 03/24/2011 Ortho-P Diss 0.55   mg/L 0.03 


3-364 03/24/2011 DOC N/A 40.1   mg/L 1 


3-364 03/24/2011 Hardness as CaCO3 Total 114   mg/L 2 


3-364 03/24/2011 NO3-N N/A 0.005 U mg/L 0.1 


3-364 03/24/2011 pH N/A 7.9   pH Units 0.1 


3-364 03/24/2011 TSS N/A 24   mg/L 1 


3-364 03/24/2011 TDS N/A 156   mg/L 1 


3-364 03/24/2011 TKN Total 0.49   mg/L 0.1 


3-364 03/24/2011 TOC N/A 44   mg/L 1 


3-364 03/24/2011 P Total 0.66   mg/L 0.03 


3-364 03/24/2011 Cu Diss 4.2   ug/L 1 


3-364 03/24/2011 Cu Total 7.9   ug/L 1 


3-364 03/24/2011 Ni Diss 1.2   ug/L 1 
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Analytical 


Site ID 
Sample 


Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-364 03/24/2011 Ni Total 5.8   ug/L 1 


3-364 03/24/2011 Pb Diss 0.08 U ug/L 1 


3-364 03/24/2011 Pb Total 1.3   ug/L 1 


3-364 03/24/2011 Zn Diss 6.6   ug/L 5 


3-364 03/24/2011 Zn Total 14   ug/L 5 


3-364 03/24/2011 Temperature-Field N/A 9.1   °C 0.1 


3-364 03/24/2011 pH- Field N/A 7.67   pH Units 0.01 


3-365 03/24/2011 As Diss 5.9   ug/L 0.5 


3-365 03/24/2011 As Total 8.2   ug/L 0.5 


3-365 03/24/2011 Cd Diss 0.1 U ug/L 0.2 


3-365 03/24/2011 Cd Total 0.1 J ug/L 0.2 


3-365 03/24/2011 Cr Diss 0.5 J ug/L 1 


3-365 03/24/2011 Cr Total 12   ug/L 1 


3-365 03/24/2011 NH3-N Total 0.13   mg/L 0.1 


3-365 03/24/2011 Turbidity N/A 43.3   NTU 0.05 


3-365 03/24/2011 NO2-N N/A 0.01 U mg/L 0.1 


3-365 03/24/2011 EC N/A 203   umhos/cm 1 


3-365 03/24/2011 Ortho-P Diss 0.31   mg/L 0.03 


3-365 03/24/2011 DOC N/A 34.3   mg/L 1 


3-365 03/24/2011 Hardness as CaCO3 Total 136   mg/L 2 


3-365 03/24/2011 NO3-N N/A 0.26   mg/L 0.1 


3-365 03/24/2011 pH N/A 7.9   pH Units 0.1 


3-365 03/24/2011 TSS N/A 101   mg/L 1 


3-365 03/24/2011 TDS N/A 168   mg/L 1 


3-365 03/24/2011 TKN Total 0.65   mg/L 0.1 


3-365 03/24/2011 TOC N/A 40.7   mg/L 1 


3-365 03/24/2011 P Total 0.47   mg/L 0.03 


3-365 03/24/2011 Cu Diss 4.2   ug/L 1 


3-365 03/24/2011 Cu Total 14   ug/L 1 
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Analytical 


Site ID 
Sample 


Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-365 03/24/2011 Ni Diss 1.2   ug/L 1 


3-365 03/24/2011 Ni Total 14   ug/L 1 


3-365 03/24/2011 Pb Diss 0.08 U ug/L 1 


3-365 03/24/2011 Pb Total 2.7   ug/L 1 


3-365 03/24/2011 Zn Diss 4.4 J ug/L 5 


3-365 03/24/2011 Zn Total 29   ug/L 5 


3-365 03/24/2011 Temperature-Field N/A 9.1   °C 0.1 


3-365 03/24/2011 pH- Field N/A 8.6   pH Units 0.01 
Field Split Analytical Results            
(Sample ID: 3365R1103251054-500)           


3-365 03/24/2011 As Diss 5.9   ug/L 0.5 


3-365 03/24/2011 As Total 7.5   ug/L 0.5 


3-365 03/24/2011 Cd Diss 0.1 U ug/L 0.2 


3-365 03/24/2011 Cd Total 0.1 U ug/L 0.2 


3-365 03/24/2011 Cr Diss 0.6 J ug/L 1 


3-365 03/24/2011 Cr Total 6.2   ug/L 1 


3-365 03/24/2011 NH3-N Total 0.34   mg/L 0.1 


3-365 03/24/2011 Turbidity N/A 35.2   NTU 0.05 


3-365 03/24/2011 NO2-N N/A 0.01 U mg/L 0.1 


3-365 03/24/2011 EC N/A 201   umhos/cm 1 


3-365 03/24/2011 Ortho-P Diss 0.3   mg/L 0.03 


3-365 03/24/2011 DOC N/A 35.8   mg/L 1 


3-365 03/24/2011 Hardness as CaCO3 Total 128   mg/L 2 


3-365 03/24/2011 NO3-N N/A 0.26   mg/L 0.1 


3-365 03/24/2011 pH N/A 7.9   pH Units 0.1 


3-365 03/24/2011 TSS N/A 37   mg/L 1 


3-365 03/24/2011 TDS N/A 166   mg/L 1 


3-365 03/24/2011 TKN Total 0.46   mg/L 0.1 


3-365 03/24/2011 TOC N/A 40.8   mg/L 1 
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Analytical 


Site ID 
Sample 


Date Parameter Fraction Value Qualifier Units Reporting Limit 


3-365 03/24/2011 P Total 0.41   mg/L 0.03 


3-365 03/24/2011 Cu Diss 4.4   ug/L 1 


3-365 03/24/2011 Cu Total 9.1   ug/L 1 


3-365 03/24/2011 Ni Diss 1.3   ug/L 1 


3-365 03/24/2011 Ni Total 6.8   ug/L 1 


3-365 03/24/2011 Pb Diss 0.08 U ug/L 1 


3-365 03/24/2011 Pb Total 1.3   ug/L 1 


3-365 03/24/2011 Zn Diss 3.6 J ug/L 5 


3-365 03/24/2011 Zn Total 16   ug/L 5 
U = Analyte was included in the analysis and confirmed to below the method reporting limit. Analyte was not 
detected above the method detection limit.   
J = Detected but below the method reporting limit; therefore, result is an estimated 
concentration. 


 







 


 


 


 


 


 


 


 


 


 


APPENDIX E.2 


 


YORBA LINDA, SR 91, EVRTS STRIP   


WESTMINSTER, I-405, GVRTS STRIP   


SAN DIEGO, SR 52, GVRTS STRIP 


CARLSBAD, I-5, GRVTS SWALE 
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Sampling Summary 


Caltrans 
Site ID Station Name / Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.52 0.75/80% >1 week Yes 204 0 No 


 Site examined for 
potential obstructions that 


prevent runoff from 
reaching monitoring 


equipment. 


12-344 Westminster GRVTS South, 15 ft Rainfall 0.52 0.75/80% >1 week Yes 202 0 No   


12-345 Westminster GRVTS North, 15 ft Rainfall 0.52 0.75/80% >1 week Yes 58 0 No   


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 0.78 0.75/80% >1 week Yes 20245 97 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 0.78 0.75/80% >1 week Yes 2083 82 Yes 


 Composite sample did 
not meet Caltrans 


minimum number of 
aliquot criteria.  Sufficient 
runoff volume collected to 


analyze full suite of 
constituents.   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 0.78 0.75/80% >1 week Yes 219 0 No   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 0.78 0.75/80% >1 week Yes 201 0 No   


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 0.78 0.75/80% >1 week Yes 202 0 No   
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Event Description 
 
The first storm event (Storm Event No. 2009-01) of the 2009-2010 wet season for the Ornamental Roadside Vegetated Treatment Sites (ORVTS) 
Study near Westminster and Yorba Linda, CA (Caltrans District 12) began in the late evening on October 13, 2009.   
 
The storm produced light to moderate rain and scattered showers over southern California.  Field personnel were mobilized for the pre-storm 
preparations on the morning of October 12, 2009.  Weather data on the morning of October 13, 2009 indicated a quantitative precipitation forecast 
(QPF) of 0.75 inch of precipitation with a probability of 80% for both locations.  The majority of the precipitation at both locations occurred between 
00:00 and 08:00 and subsided in the late morning of October 14, 2009. The storm produced 0.52 inch of precipitation at the Westminster 
Groundcover Roadside Vegetated Treatment Sites (GRVTS) location and 0.78 inch of precipitation at the Yorba Linda Expanded Roadside 
Vegetated Treatment Sites (ERVTS) location. 
 
Mobilization Summary 
 
Mobilization was authorized by Caltrans on the morning of October 12, 2009. A pre-storm inspection of monitoring equipment was completed on the 
afternoon of October 12, 2009.  The pacing was set on the flow meters as described in the project Operations, Maintenance, and Monitoring 
(OM&M) Plan (Document No. CTSW-PL-09-208.18.1F). Sampling teams were mobilized to the Westminster GRVTS and Yorba Linda ERVTS 
sites during the storm event early in the morning on Wednesday, October 14, 2009.  Composite samples at two stations were collected and analyzed 
as described in the project OM&M Plan.   
 
Both the Westminster GRVTS and Yorba Linda ERVTS sites received rainfall amounts that met the Caltrans criteria for a “representative storm 
event”.  The Westminster GRVTS sites did not receive sufficient runoff volume to collect representative samples.  Only two of the Yorba Linda 
ERVTS monitoring stations had sufficient runoff volume to collect representative samples and perform laboratory analysis.  The two sites that 
generated sufficient runoff volume were the edge of pavement (EOP) site (12-225) and the 10 foot biostrip, the strip closest to the freeway, site 
(12-346).  No flow was observed at Yorba Linda ERVTS sites 12-347, 12-348, and 12-349 and consequently, no field forms were completed for 
these sites.   
 
Sampling Issues 
 
As described above, the Westminster GRVTS sites (sites 12-343, 12-344, 12-345) did not receive enough of a total flow volume to generate a 
measurable sample volume. While the sites 12-344 and 12-345 may not have received flow due to biostrip infiltration, the Westminster GRVTS EOP 
site did not exhibit flow characteristics typically expected of an EOP site (See hydrograph site 12-343).  Field crews noted that debris was observed 
and subsequently cleared from the collection pipe at 07:30 and from the flume at 08:02.  However, crews reported that the flow did not appear to be 
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severely impacted by this debris.  Several potential issues with the site integrity were identified including, but not limited to: site location does not 
properly capture drainage area; there is a diversion which may prevent runoff from reaching the EOP station; or, there is a physical obstruction that 
prevents water to flow to the EOP. 
 
A site visit was conducted for the Westminster GRVTS site on October 28, 2009 during dry weather to assess the EOP station for potential site 
integrity issues.  Field crews observed a slight gap, or separation, between the EOP collector pipe and the adjacent paved surface.  The width of the 
crack varied from hairline to about 1/8 inch.  The gap subsequently was grouted with a mortar mixed to a thin consistency to allow it to flow into and 
fill the gap.  In addition, a storm drain inlet was observed to be located adjacent (approximately 6 feet south) of the EOP collection area.  Roadway 
flow may be draining to this inlet rather than the EOP collection area.  Field crews have been instructed to carefully observe the flow entering this 
drain inlet during the next monitored storm event.   
 
It should be noted that the automated irrigation system adjacent to the Westminster GRVTS location generates ancillary water accumulation in the 
collector pipes and flumes for sites 12-343, 12-344 and 12-345.  URS has made attempts to contact Caltrans District 12 personnel to attempt to 
modify the irrigation schedule and/or turn the system off at this location.  Currently, the Caltrans irrigation system appears to still be functioning and 
potentially causing a registration of minor amount of flow by the monitoring equipment. 
 
There are two rain gauges at the Yorba Linda ERVTS locations.  Site 12-225 serves as the primary rain gauge and site 12-348 serves as a backup.  
The rain gauge at site 12-348 received a substantial amount more rainfall (60%) than site 12-225.  Considering that these two stations are located less 
than 100 meters apart, field crews observed that the rain gauge at site 12-348 is located adjacent to, and may be influenced by, a large tree.  It is 
suspected that the contribution of water from tree branches increased rainfall readings during the 2009-01 storm event.  Field crews have 
subsequently contacted maintenance staff to request tree trimming that will alleviate potential interference from this tree to the rain gauge. 
 
At the Yorba Linda ERVTS site, the EOP station (12-225) received approximately 20,245 liters of runoff and 100 aliquots were successfully 
collected.  Station 12-346 received approximately 2,083 liters of runoff and 6 sample aliquots were successfully collected.  The composite sample at 
site 12-346 consisted of a sample volume of 1,890 mL.  Based on Table 4-1: Monitoring Event Representativeness Requirements, in the OM&M 
Plan, this does not meet the minimum acceptable number of aliquots for a 0.78 inch storm event. However, the sample does meet the 80 percent 
capture requirement.  It has been estimated that approximately 1,100 mL of runoff must be collected in order to analyze the full suite of constituents 
identified in the project OM&M Plan, (per email correspondence, forwarded by Caltrans from the Office of Water Programs, dated October 15, 
2009).  Caltrans approved the decision to accept the composite sample for station 12 346 for analysis and accordingly, the laboratory was instructed 
to run the full suite of analyses on the sample collected at station 12-346. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  
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Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Notes are provided on hydrographs. 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
Runoff volume lower than expected at site 12-343 due to small gap between collection pipe and adjacent paved surface. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Runoff volume lower than expected at site 12-343 due to runoff to small gap between collection pipe and adjacent paved surface.  Notes provided on 
hydrographs. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Preliminary examination of the analytical data for Yorba Linda ERVTS sites 12-225 (EOP) and 12-346 (10 ft biostrip) indicates that observed 
constituent concentrations are consistent with concentrations generally observed in freeway runoff samples, with the exception of total zinc which 
will continue to be assessed as more data is collected (Caltrans 2003).  Comparison of the results for the two sites indicates that total organic carbon 
(TOC), turbidity, some nutrients [total Kjeldahl nitrogen (TKN) and phosphorus (P)], and metals concentrations were lower in the 10 ft biostrip 
discharge (site 12-346) than the EOP runoff.  For some metals constituents (copper and zinc), concentrations observed discharging from the 10 ft 
biostrip site were significantly lower than the EOP runoff.  Several conventional constituents [total dissolved solids (TDS), total suspended solids 
(TSS), dissolved organic carbon (DOC)] and some nutrient concentrations (nitrate and ortho-phosphorus) and were observed to be higher in runoff 
that made contact with the biostrip (site 12-346) than the EOP runoff.  This preliminary pattern may be explained by minor soil erosion and nutrient 
contributions from breakdown of mulch materials present in the biostrip. 
 
Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-
065.51.42. 
 
Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Ammonia and nitrate were excluded from the COCs and therefore were not evaluated for this event. 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.
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 Project: ORVTS Event Start Date: 10/14/2009 
 
 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 
 


Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


10/14/2009 12-225 As Diss 1   ug/L 0.5 


10/14/2009 12-225 As Total 1.9   ug/L 0.5 


10/14/2009 12-225 Cd Diss 0.5 U ug/L 0.2 


10/14/2009 12-225 Cd Total 0.9   ug/L 0.2 


10/14/2009 12-225 Cr Diss 2.3   ug/L 1 


10/14/2009 12-225 Cr Total 8.8   ug/L 1 


10/14/2009 12-225 Turbidity N/A 75.3   NTU 0.05 


10/14/2009 12-225 EC N/A 161   umhos/cm 0.1 


10/14/2009 12-225 Temperature N/A 18.7   °C 0.1 


10/14/2009 12-225 pH N/A 8.26   pH Units 0.1 


10/14/2009 12-225 Ortho-P Total 0.16   mg/L 0.03 


10/14/2009 12-225 DOC N/A 21.5   mg/L 1 


10/14/2009 12-225 Hardness as CaCO3 Total 66   mg/L 2 


10/14/2009 12-225 NO3-N N/A 2.19   mg/L 0.1 


10/14/2009 12-225 TSS N/A 79   mg/L 1 


10/14/2009 12-225 TDS N/A 154   mg/L 1 


10/14/2009 12-225 TKN Total 4.65   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


10/14/2009 12-225 TOC N/A 36.7   mg/L 1 


10/14/2009 12-225 P Total 0.49   mg/L 0.03 


10/14/2009 12-225 Cu Diss 60   ug/L 1 


10/14/2009 12-225 Cu Total 90   ug/L 1 


10/14/2009 12-225 Ni Diss 12   ug/L 1 


10/14/2009 12-225 Ni Total 17   ug/L 1 


10/14/2009 12-225 Pb Diss 1   ug/L 0.5 


10/14/2009 12-225 Pb Total 23   ug/L 0.5 


10/14/2009 12-225 Zn Diss 1100   ug/L 5 


10/14/2009 12-225 Zn Total 5700   ug/L 5 


10/14/2009 12-346 As Diss 1   ug/L 0.5 


10/14/2009 12-346 As Total 1.8   ug/L 0.5 


10/14/2009 12-346 Cd Diss 0.1 U ug/L 0.2 


10/14/2009 12-346 Cd Total 0.3 U ug/L 0.2 


10/14/2009 12-346 Cr Diss 1.4   ug/L 1 


10/14/2009 12-346 Cr Total 5.6   ug/L 1 


10/14/2009 12-346 Turbidity N/A 31.2   NTU 0.05 


10/14/2009 12-346 EC N/A 212   umhos/cm 0.1 


10/14/2009 12-346 Temperature N/A 18.7   °C 0.1 


10/14/2009 12-346 pH N/A 8.34   pH Units 0.1 


10/14/2009 12-346 Ortho-P Total 0.23   mg/L 0.03 


10/14/2009 12-346 DOC N/A 24.1   mg/L 1 


10/14/2009 12-346 Hardness as CaCO3 Total 68   mg/L 2 


10/14/2009 12-346 NO3-N N/A 2.9   mg/L 0.1 


10/14/2009 12-346 TSS N/A 103   mg/L 1 


10/14/2009 12-346 TDS N/A 172   mg/L 1 


10/14/2009 12-346 TKN Total 3.5   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


10/14/2009 12-346 TOC N/A 30.6   mg/L 1 


10/14/2009 12-346 P Total 0.37   mg/L 0.03 


10/14/2009 12-346 Cu Diss 21   ug/L 1 


10/14/2009 12-346 Cu Total 42   ug/L 1 


10/14/2009 12-346 Ni Diss 4.1   ug/L 1 


10/14/2009 12-346 Ni Total 7.6   ug/L 1 


10/14/2009 12-346 Pb Diss 0.8   ug/L 0.5 


10/14/2009 12-346 Pb Total 15   ug/L 0.5 


10/14/2009 12-346 Zn Diss 39   ug/L 5 


 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


STORM EVENT  


 


12/7/2009 
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Sampling Summary 


Caltrans 
Site ID Station Name / Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


11-326 Carlsbad  GRVTS EOP, 0 ft Rainfall 0.95 0.90/80% >1 week Yes 206535 95 Yes   


11-327 Carlsbad ERVTS South, 365 ft Rainfall 0.95 0.90/80% >1 week Yes 1161 0 No   


11-328 SR-52 ERVTS EOP, 0 ft Rainfall 2.35 0.90/80% >1 week Yes 47469 95 Yes   


11-329 SR-52 ERVTS Western, 15.5 ft Rainfall 2.35 0.90/80% >1 week Yes 426 90 Yes   


11-330 SR-52 ERVTS Eastern, 15.5 ft Rainfall 2.35 0.90/80% >1 week Yes 156 76 Yes   


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.79 0.90/80% >1 week Yes 2443 85 Yes   


12-344 Westminster GRVTS South, 15 ft Rainfall 0.79 0.90/80% >1 week Yes 50 0 No   


12-345 Westminster GRVTS North, 15 ft Rainfall 0.79 0.90/80% >1 week Yes 0 0 No   


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 1.4 0.90/80% >1 week Yes 38213 99 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 1.4 0.90/80% >1 week Yes 14565 99 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 1.4 0.90/80% >1 week Yes 16926 99 Yes   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 1.4 0.90/80% >1 week Yes 2409 94 Yes   


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 1.4 0.90/80% >1 week Yes 3041 96 Yes   
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Event Description 
Storm Event No. 2009-02 of the 2009-2010 wet season for the Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study began early in the 
morning on December 7, 2009.  Rainfall was observed at all ORVTS located within Caltrans Districts 11 and 12.  The event description, mobilization 
summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order that they appear in the 
Sampling Summary Table above. 
 
The storm produced moderate rain over southern California.  Field personnel were mobilized for the pre-storm preparations on December 6, 2009.  
Weather data on the afternoon of December 6, 2009 indicated a quantitative precipitation forecast (QPF) of 0.90 inch of precipitation with a 
probability of 80% for all locations.  The majority of the precipitation occurred between 08:00 and 16:00 and subsided in the late evening of 
December 7, 2009.  The storm produced 0.95 inch of precipitation at the Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) 
location, 2.35 inches of precipitation at the San Diego GRVTS location, 0.79 inch of precipitation at the Westminster GRVTS location and 1.4 inches 
of precipitation at the Yorba Linda Expanded Roadside Vegetated Treatment Sites (ERVTS) location. 
 
Mobilization Summary 
The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 
(Document No. CTSW-PL-09-208.18.1F) and mobilization began on December 4, 2009.  A pre-storm inspection of monitoring equipment was 
completed on Friday, December 4, 2009.  The pacing was set on the flow meters as described in the Project OM&M Plan.  Sampling teams were 
mobilized to the Carlsbad, San Diego, Westminster and Yorba Linda ERVTS and GRVTS sites during the storm event early in the morning on 
Monday, December 7, 2009.  Composite samples at ten monitoring stations throughout the project sites were collected and analyzed as described in 
the project OM&M Plan.   
 
All sites received rainfall amounts that met the Caltrans criteria for a “representative storm event”.  Site 11-327 at Carlsbad GRVTS and sites 12-344 
and 12-345 at Westminster GRVTS did not receive sufficient runoff volume to collect representative samples.  All other monitoring stations had 
sufficient runoff volume to collect representative samples and perform laboratory analysis.  The San Diego EOP site (11-328) had enough volume for 
3 composite samples, as well as the Yorba Linda EOP site (12-225).  The Yorba Linda West and West-Center (12-346 and 12-347) generated enough 
volume for 2 composite samples. 
 
Sampling Issues 
Field teams at the Carlsbad GRVTS sites (11-326 and 11-327) observed flow draining from the asphalt roadway into the adjacent gutter and down 
into the flume during the storm.  The area that was observed to be draining was small than estimated in the project OM&M Plan.  It should be noted, 
field crews reported that the concrete pad where the monitoring equipment enclosure is located was inundated with water during the peak of the 
storm (approximately 13:00) and caused a backwater condition near the enclosure.  This condition may have resulted in flow bypassing the flume 
prior to discharge to the biostrip.  It is anticipated that any correction to the site would exacerbate the flooding and cause a hazard in the right of way 
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along the shoulder.  A small pond formed downstream of the flume at the vegetation/concrete interface.  A berm appeared to impede the flow.  After 
the water depth surpassed the berm, it began migrating downstream through the vegetation towards site 11-327.   
 
At the San Diego GRVTS location, field teams observed unevenly distributed flow (not sheet flow, but instead select areas of concentrated flow) 
entering the collection pipes during the storm event.  The uneven distribution may have contributed to the relatively high observed fraction of runoff 
to rain volume for site 11-328.  It assumed that water concentrated around site 11-328, and did not flow towards the site as sheet flow.  It is also 
assumed that the drainage area presented in the project OM&M Plan is underestimated and site 11-328 is receiving flow from a greater area.  Flow 
was measured at all three stations and produced samples, as defined in the project OM&M Plan.  Site 11-330 (SR 52 East) had 5 aliquots which does 
not meet the monitoring event representativeness requirements (for number of representative samples) as outlined in the Project OM&M Plan.  
However, estimated percent capture at site 11-330 was 76% and approximated 1.1 liters of sample volume were collected and the sample was thereby 
submitted for analysis.  This is enough volume to run a full suite of constituents as outlined by OWP via email on October 15, 2009.  The field teams 
observed that a small “berm” or buildup of soil and vegetation was located along the edge of pavement.  This condition may impede runoff from 
entering the biostrip at lower flows, thus contributing to the very low runoff to rainfall ratios observed at the strip stations.  Near stations 11-329 and 
11-330, the iceplant vegetation adjacent to the roadway encroaches onto the pavement and the underlying soil is slightly higher in elevation than the 
adjacent roadway.  It is recommended that: 1) the iceplant be trimmed back to the edge of pavement, and 2) the grade of the embankment be 
examined to identify if the conditions meet Caltrans roadway design criteria and may contribute to the bypass of flows during storm events. 
 
As described above, the Westminster GRVTS biostrip sites (sites 12-344 and 12-345) did not receive enough of a total flow volume to generate a 
measurable sample volume.  Field teams have subsequently examined the biostrip sites for potential design irregularities or other impediments to 
runoff collection.  In post storm conditions it was observed that the existing mature iceplant cover includes a relatively significant base of 
decomposing undergrowth and organic material at ground level.  Further examination of the soil adjacent to the collector pipe has revealed the 
material to be of light weight organic composition.  It is hypothesized that during storm events, runoff may be saturating this material and percolating 
under the collection pipe.  It is recommended that this issue be examined in greater detail in order to determine if stormwater flows are bypassing the 
collection pipe. 
 
At the Yorba Linda ERVTS location, sites 12-225, 12-346, 12-347, 12-348 and 12-349 all received sufficient volume to run samples and received 
well over the minimum amount of storm capture as outlined in the Project OM&M Plan.  No issues were reported with this site.   
 
Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  
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 Project: ORVTS Event Start Date: 12/07/2009 


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Some EOP sites have low Runoff to Rainfall (RtR) ratios compared to expected, and some test strip sites have relatively high RtR ratios 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
Some of the test strip sites do not appear to be capturing all of the flow. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
Vegetation, soil and grade at the San Diego locations should be examined. Bypass at Westminster will be evaluated. 
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Preliminary examination of the analytical data for Carlsbad ERVTS site 11-326 (EOP) indicate that observed constituent concentrations are 
consistent with concentrations generally observed in freeway runoff samples.  San Diego ERVTS sites 11-328 (EOP), 11-329 (15.5 ft biostrip) and 
11-330 (15.5 ft biostrip) also indicate that observed constituent concentrations are consistent with concentrations generally observed in freeway 
runoff samples, with the exception of conductivity which is still less than the maximum observed.  Very little flow was observed in the collection 
pipes for these sites, therefore, an accurate reading for temperature and pH were unattainable during this event.  Comparison of the results for the 
three sites indicates that ammonia, metals concentrations were lower in the 15.5 ft biostrips discharge (sites 11-329 and 11-330) than the EOP runoff.  
Several conventional constituents [total dissolved solids (TDS), total suspended solids (TSS), dissolved organic carbon (DOC)] and some nutrient 
concentrations (nitrate, nitrite and ortho-phosphorus) were observed to be higher in runoff that made contact with the biostrip (site 12-346) than the 
EOP runoff.  This pattern may be explained by minor soil erosion and nutrient contributions from breakdown of mulch materials present in the 
biostrip.  The Westminster GRVTS site 12-343 (EOP) indicate that observed constituent concentrations are consistent with concentrations generally 
observed in freeway runoff samples.  Yorba Linda site 12-347 (21 ft biostrip) has high values for electric conductivity and a high value for hardness, 
and sites 12-348 (21 ft biostrip) and 12-349 (21 ft biostrip) have a high electric conductivity value, but all other constituent concentrations are 
consistent with concentrations generally observed in freeway runoff samples.  For site 12-348, pH was not measured.  As shown in the last storm, 
comparison of the results for the five sites indicates that total organic carbon (TOC), turbidity, some nutrients [total Kjeldahl nitrogen (TKN) and 
phosphorus (P)], and metals concentrations were lower in the biostrip discharges than the EOP runoff.  For some metals constituents (copper and 
zinc), concentrations observed discharging from the biostrip sites were significantly lower than the EOP runoff.  Several conventional constituents 
[total dissolved solids (TDS), total suspended solids (TSS), dissolved organic carbon (DOC)] and some nutrient concentrations (nitrate and 
ortho-phosphorus) and were observed to be higher in runoff that made contact with the biostrip than the EOP runoff.   


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-
065.51.42. 


 
Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
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Some values of conductivity were higher than state reported values. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 
Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


12/7/09 11-326 Hardness as CaCO3 Total 66   mg/L 2 


12/7/09 11-326 TDS N/A 90   mg/L 1 


12/7/09 11-326 TSS N/A 110   mg/L 1 


12/7/09 11-326 EC N/A 228   umhos/cm 1 


12/7/09 11-326 Temperature N/A 13.2   °C 0.1 


12/7/09 11-326 pH N/A 7.89   pH Units 0.1 


12/7/09 11-326 TOC N/A 24   mg/L 1 


12/7/09 11-326 DOC N/A 16.2   mg/L 1 


12/7/09 11-326 Turbidity N/A 155   NTU 0.05 


12/7/09 11-326 NH3-N Total 0.97   mg/L 0.1 


12/7/09 11-326 NO3-N N/A 1.25   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


12/7/09 11-326 NO2-N N/A 0.11   mg/L 0.1 


12/7/09 11-326 TKN Total 3.89   mg/L 0.1 


12/7/09 11-326 P Total 0.48   mg/L 0.03 


12/7/09 11-326 Ortho-P Total 0.2   mg/L 0.03 


12/7/09 11-326 As Diss 1.1   ug/L 0.5 


12/7/09 11-326 As Total 2.5   ug/L 0.5 


12/7/09 11-326 Cd Diss 0.1 UJ ug/L 0.2 


12/7/09 11-326 Cd Total 0.7   ug/L 0.2 


12/7/09 11-326 Cr Diss 7.5   ug/L 1 


12/7/09 11-326 Cr Total 19   ug/L 1 


12/7/09 11-326 Cu Diss 34   ug/L 1 


12/7/09 11-326 Cu Total 130   ug/L 1 


12/7/09 11-326 Pb Diss 1.1   ug/L 0.5 


12/7/09 11-326 Pb Total 78   ug/L 0.5 


12/7/09 11-326 Ni Diss 6.3   ug/L 1 


12/7/09 11-326 Ni Total 16   ug/L 1 


12/7/09 11-326 Zn Diss 94   ug/L 5 


12/7/09 11-326 Zn Total 430   ug/L 5 


12/7/09 11-328 Hardness as CaCO3 Total 44   mg/L 2 


12/7/09 11-328 TDS N/A 72   mg/L 1 


12/7/09 11-328 TSS N/A 59   mg/L 1 


12/7/09 11-328 EC N/A 188   umhos/cm 1 


12/7/09 11-328 EC N/A 144   umhos/cm 1 


12/7/09 11-328 EC N/A 158   umhos/cm 1 


12/7/09 11-328 Temperature N/A 14.2   °C 0.1 


12/7/09 11-328 pH N/A 7.82   pH Units 0.1 


12/7/09 11-328 TOC N/A 14.7   mg/L 1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


12/7/09 11-328 DOC N/A 10   mg/L 1 


12/7/09 11-328 Turbidity N/A 46.9   NTU 0.05 


12/7/09 11-328 Turbidity N/A 20.5   NTU 0.05 


12/7/09 11-328 Turbidity N/A 84.4   NTU 0.05 


12/7/09 11-328 NH3-N Total 0.5   mg/L 0.1 


12/7/09 11-328 NO3-N N/A 0.57   mg/L 0.1 


12/7/09 11-328 NO3-N N/A 0.32   mg/L 0.1 


12/7/09 11-328 NO3-N N/A 0.35   mg/L 0.1 


12/7/09 11-328 NO2-N N/A 0.02 J mg/L 0.1 


12/7/09 11-328 NO2-N N/A 0.03 J mg/L 0.1 


12/7/09 11-328 NO2-N N/A 0.04 J mg/L 0.1 


12/7/09 11-328 TKN Total 1.46   mg/L 0.1 


12/7/09 11-328 P Total 0.49   mg/L 0.03 


12/7/09 11-328 Ortho-P Total 0.37   mg/L 0.03 


12/7/09 11-328 Ortho-P Total 0.25   mg/L 0.03 


12/7/09 11-328 Ortho-P Total 0.29   mg/L 0.03 


12/7/09 11-328 As Diss 1.1   ug/L 0.5 


12/7/09 11-328 As Total 3   ug/L 0.5 


12/7/09 11-328 Cd Diss 0.2   ug/L 0.2 


12/7/09 11-328 Cd Total 0.4   ug/L 0.2 


12/7/09 11-328 Cr Diss 5.1   ug/L 1 


12/7/09 11-328 Cr Total 10   ug/L 1 


12/7/09 11-328 Cu Diss 23   ug/L 1 


12/7/09 11-328 Cu Total 56   ug/L 1 


12/7/09 11-328 Pb Diss 2   ug/L 0.5 


12/7/09 11-328 Pb Total 51   ug/L 0.5 


12/7/09 11-328 Ni Diss 3.6   ug/L 1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


12/7/09 11-328 Ni Total 7.3   ug/L 1 


12/7/09 11-328 Zn Diss 56   ug/L 5 


12/7/09 11-328 Zn Total 160   ug/L 5 


12/7/09 11-329 Hardness as CaCO3 Total 98   mg/L 2 


12/7/09 11-329 TDS N/A 266   mg/L 1 


12/7/09 11-329 TSS N/A 90   mg/L 1 


12/7/09 11-329 EC N/A 686   umhos/cm 1 


12/7/09 11-329 TOC N/A 28.1   mg/L 1 


12/7/09 11-329 DOC N/A 20.7   mg/L 1 


12/7/09 11-329 Turbidity N/A 33.2   NTU 0.05 


12/7/09 11-329 NH3-N Total 0.16   mg/L 0.1 


12/7/09 11-329 NO3-N N/A 2.86   mg/L 0.1 


12/7/09 11-329 NO2-N N/A 0.12   mg/L 0.1 


12/7/09 11-329 TKN Total 3.43   mg/L 0.1 


12/7/09 11-329 P Total 0.99   mg/L 0.03 


12/7/09 11-329 Ortho-P Total 0.73   mg/L 0.03 


12/7/09 11-329 As Diss 1   ug/L 0.5 


12/7/09 11-329 As Total 2.4   ug/L 0.5 


12/7/09 11-329 Cd Diss 0.1 UJ ug/L 0.2 


12/7/09 11-329 Cd Total 0.2   ug/L 0.2 


12/7/09 11-329 Cr Diss 2.1   ug/L 1 


12/7/09 11-329 Cr Total 6.9   ug/L 1 


12/7/09 11-329 Cu Diss 7   ug/L 1 


12/7/09 11-329 Cu Total 19   ug/L 1 


12/7/09 11-329 Pb Diss 1.2   ug/L 0.5 


12/7/09 11-329 Pb Total 14   ug/L 0.5 


12/7/09 11-329 Ni Diss 1.7   ug/L 1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


12/7/09 11-329 Ni Total 4.7   ug/L 1 


12/7/09 11-329 Zn Diss 11   ug/L 5 


12/7/09 11-329 Zn Total 63   ug/L 5 


12/7/09 11-330 Hardness as CaCO3 Total 40   mg/L 2 


12/7/09 11-330 TDS N/A 97   mg/L 1 


12/7/09 11-330 TSS N/A 152   mg/L 1 


12/7/09 11-330 EC N/A 249   umhos/cm 1 


12/7/09 11-330 TOC N/A 13.9   mg/L 1 


12/7/09 11-330 DOC N/A 10.9   mg/L 1 


12/7/09 11-330 Turbidity N/A 36.1   NTU 0.05 


12/7/09 11-330 NH3-N Total 0.34   mg/L 0.1 


12/7/09 11-330 NO3-N N/A 0.89   mg/L 0.1 


12/7/09 11-330 NO2-N N/A 0.06 J mg/L 0.1 


12/7/09 11-330 TKN Total 2.13   mg/L 0.1 


12/7/09 11-330 P Total 0.44   mg/L 0.03 


12/7/09 11-330 Ortho-P Total 0.26   mg/L 0.03 


12/7/09 11-330 As Diss 0.5   ug/L 0.5 


12/7/09 11-330 As Total 1.8   ug/L 0.5 


12/7/09 11-330 Cd Diss 0.1 UJ ug/L 0.2 


12/7/09 11-330 Cd Total 0.4   ug/L 0.2 


12/7/09 11-330 Cr Diss 1.7   ug/L 1 


12/7/09 11-330 Cr Total 8.4   ug/L 1 


12/7/09 11-330 Cu Diss 13   ug/L 1 


12/7/09 11-330 Cu Total 52   ug/L 1 


12/7/09 11-330 Pb Diss 0.5   ug/L 0.5 


12/7/09 11-330 Pb Total 32   ug/L 0.5 


12/7/09 11-330 Ni Diss 2.2   ug/L 1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


12/7/09 11-330 Ni Total 7.6   ug/L 1 


12/7/09 11-330 Zn Diss 91   ug/L 5 


12/7/09 11-330 Zn Total 310   ug/L 5 


12/7/09 12-343 Hardness as CaCO3 Total 36   mg/L 2 


12/7/09 12-343 TDS N/A 44   mg/L 1 


12/7/09 12-343 TSS N/A 70   mg/L 1 


12/7/09 12-343 EC N/A 107   umhos/cm 1 


12/7/09 12-343 Temperature N/A 12.5   °C 0.1 


12/7/09 12-343 pH N/A 7.03   pH Units 0.1 


12/7/09 12-343 TOC N/A 16.4   mg/L 1 


12/7/09 12-343 DOC N/A 10.6   mg/L 1 


12/7/09 12-343 Turbidity N/A 73.4   NTU 0.05 


12/7/09 12-343 NH3-N Total 0.91   mg/L 0.1 


12/7/09 12-343 NO3-N N/A 0.85   mg/L 0.1 


12/7/09 12-343 NO2-N N/A 0.09 J mg/L 0.1 


12/7/09 12-343 TKN Total 2.58   mg/L 0.1 


12/7/09 12-343 P Total 0.23   mg/L 0.03 


12/7/09 12-343 Ortho-P Total 0.003 UJ mg/L 0.03 


12/7/09 12-343 As Diss 0.6   ug/L 0.5 


12/7/09 12-343 As Total 1.9   ug/L 0.5 


12/7/09 12-343 Cd Diss 0.1 UJ ug/L 0.2 


12/7/09 12-343 Cd Total 0.8   ug/L 0.2 


12/7/09 12-343 Cr Diss 2.5   ug/L 1 


12/7/09 12-343 Cr Total 11   ug/L 1 


12/7/09 12-343 Cu Diss 27   ug/L 1 


12/7/09 12-343 Cu Total 120   ug/L 1 


12/7/09 12-343 Pb Diss 0.8   ug/L 0.5 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


12/7/09 12-343 Pb Total 93   ug/L 0.5 


12/7/09 12-343 Ni Diss 4.5   ug/L 1 


12/7/09 12-343 Ni Total 14   ug/L 1 


12/7/09 12-343 Zn Diss 46   ug/L 5 


12/7/09 12-343 Zn Total 520   ug/L 5 


12/7/09 12-225 Hardness as CaCO3 Total 50   mg/L 2 


12/7/09 12-225 TDS N/A 42   mg/L 1 


12/7/09 12-225 TSS N/A 34   mg/L 1 


12/7/09 12-225 EC N/A 56   umhos/cm 1 


12/7/09 12-225 EC N/A 86   umhos/cm 1 


12/7/09 12-225 EC N/A 108   umhos/cm 1 


12/7/09 12-225 Temperature N/A 11.4   °C 0.1 


12/7/09 12-225 pH N/A 7.4   pH Units 0.1 


12/7/09 12-225 TOC N/A 20.7   mg/L 1 


12/7/09 12-225 DOC N/A 14.1   mg/L 1 


12/7/09 12-225 Turbidity N/A 121   NTU 0.05 


12/7/09 12-225 Turbidity N/A 34.1   NTU 0.05 


12/7/09 12-225 Turbidity N/A 64.9   NTU 0.05 


12/7/09 12-225 NH3-N Total 0.93   mg/L 0.1 


12/7/09 12-225 NO3-N N/A 0.95   mg/L 0.1 


12/7/09 12-225 NO3-N N/A 0.47   mg/L 0.1 


12/7/09 12-225 NO3-N N/A 1.76   mg/L 0.1 


12/7/09 12-225 NO2-N N/A 0.22   mg/L 0.1 


12/7/09 12-225 NO2-N N/A 0.04 J mg/L 0.1 


12/7/09 12-225 NO2-N N/A 0.06 J mg/L 0.1 


12/7/09 12-225 TKN Total 2.79   mg/L 0.1 


12/7/09 12-225 P Total 0.16   mg/L 0.03 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


12/7/09 12-225 Ortho-P Total 0.1   mg/L 0.03 


12/7/09 12-225 Ortho-P Total 0.13   mg/L 0.03 


12/7/09 12-225 Ortho-P Total 0.003 UJ mg/L 0.03 


12/7/09 12-225 As Diss 0.6   ug/L 0.5 


12/7/09 12-225 As Total 1.3   ug/L 0.5 


12/7/09 12-225 Cd Diss 0.1 J ug/L 0.2 


12/7/09 12-225 Cd Total 0.5   ug/L 0.2 


12/7/09 12-225 Cr Diss 2.9   ug/L 1 


12/7/09 12-225 Cr Total 7.6   ug/L 1 


12/7/09 12-225 Cu Diss 29   ug/L 1 


12/7/09 12-225 Cu Total 70   ug/L 1 


12/7/09 12-225 Pb Diss 0.3 J ug/L 0.5 


12/7/09 12-225 Pb Total 31   ug/L 0.5 


12/7/09 12-225 Ni Diss 6   ug/L 1 


12/7/09 12-225 Ni Total 10   ug/L 1 


12/7/09 12-225 Zn Diss 230   ug/L 5 


12/7/09 12-225 Zn Total 440   ug/L 5 


12/7/09 12-346 Hardness as CaCO3 Total 32   mg/L 2 


12/7/09 12-346 TDS N/A 33   mg/L 1 


12/7/09 12-346 TSS N/A 26   mg/L 1 


12/7/09 12-346 EC N/A 83   umhos/cm 1 


12/7/09 12-346 EC N/A 108   umhos/cm 1 


12/7/09 12-346 Temperature N/A 11.7   °C 0.1 


12/7/09 12-346 pH N/A 7.8   pH Units 0.1 


12/7/09 12-346 TOC N/A 13.8   mg/L 1 


12/7/09 12-346 DOC N/A 11.2   mg/L 1 


12/7/09 12-346 Turbidity N/A 26.1   NTU 0.05 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


12/7/09 12-346 Turbidity N/A 40.5   NTU 0.05 


12/7/09 12-346 NH3-N Total 0.57   mg/L 0.1 


12/7/09 12-346 NO3-N N/A 1.6   mg/L 0.1 


12/7/09 12-346 NO3-N N/A 1.09   mg/L 0.1 


12/7/09 12-346 NO2-N N/A 0.04 J mg/L 0.1 


12/7/09 12-346 NO2-N N/A 0.04 J mg/L 0.1 


12/7/09 12-346 TKN Total 1.51   mg/L 0.1 


12/7/09 12-346 P Total 0.12   mg/L 0.03 


12/7/09 12-346 Ortho-P Total 0.003 UJ mg/L 0.03 


12/7/09 12-346 Ortho-P Total 0.1   mg/L 0.03 


12/7/09 12-346 As Diss 0.4 J ug/L 0.5 


12/7/09 12-346 As Total 1   ug/L 0.5 


12/7/09 12-346 Cd Diss 0.1 UJ ug/L 0.2 


12/7/09 12-346 Cd Total 0.2   ug/L 0.2 


12/7/09 12-346 Cr Diss 1.9   ug/L 1 


12/7/09 12-346 Cr Total 9.1   ug/L 1 


12/7/09 12-346 Cu Diss 14   ug/L 1 


12/7/09 12-346 Cu Total 37   ug/L 1 


12/7/09 12-346 Pb Diss 0.3 J ug/L 0.5 


12/7/09 12-346 Pb Total 12   ug/L 0.5 


12/7/09 12-346 Ni Diss 2.3   ug/L 1 


12/7/09 12-346 Ni Total 4.6   ug/L 1 


12/7/09 12-346 Zn Diss 32   ug/L 5 


12/7/09 12-346 Zn Total 88   ug/L 5 


12/7/09 12-347 Hardness as CaCO3 Total 388   mg/L 2 


12/7/09 12-347 TDS N/A 422   mg/L 1 


12/7/09 12-347 TSS N/A 20   mg/L 1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


12/7/09 12-347 EC N/A 984   umhos/cm 1 


12/7/09 12-347 EC N/A 1090   umhos/cm 1 


12/7/09 12-347 Temperature N/A 11.4   °C 0.1 


12/7/09 12-347 pH N/A 7.1   pH Units 0.1 


12/7/09 12-347 TOC N/A 47.4   mg/L 1 


12/7/09 12-347 DOC N/A 42.6   mg/L 1 


12/7/09 12-347 Turbidity N/A 12.8   NTU 0.05 


12/7/09 12-347 Turbidity N/A 19.2   NTU 0.05 


12/7/09 12-347 NH3-N Total 0.57   mg/L 0.1 


12/7/09 12-347 NO3-N N/A 19.8   mg/L 0.1 


12/7/09 12-347 NO3-N N/A 13.8   mg/L 0.1 


12/7/09 12-347 NO2-N N/A 0.1   mg/L 0.1 


12/7/09 12-347 NO2-N N/A 0.06 J mg/L 0.1 


12/7/09 12-347 TKN Total 6.22   mg/L 0.1 


12/7/09 12-347 P Total 0.45   mg/L 0.03 


12/7/09 12-347 Ortho-P Total 0.34   mg/L 0.03 


12/7/09 12-347 Ortho-P Total 0.32   mg/L 0.03 


12/7/09 12-347 As Diss 2.6   ug/L 0.5 


12/7/09 12-347 As Total 3.2   ug/L 0.5 


12/7/09 12-347 Cd Diss 0.6   ug/L 0.2 


12/7/09 12-347 Cd Total 0.8   ug/L 0.2 


12/7/09 12-347 Cr Diss 2.1   ug/L 1 


12/7/09 12-347 Cr Total 4.2   ug/L 1 


12/7/09 12-347 Cu Diss 15   ug/L 1 


12/7/09 12-347 Cu Total 22   ug/L 1 


12/7/09 12-347 Pb Diss 0.8   ug/L 0.5 


12/7/09 12-347 Pb Total 6.1   ug/L 0.5 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


12/7/09 12-347 Ni Diss 6.6   ug/L 1 


12/7/09 12-347 Ni Total 8.2   ug/L 1 


12/7/09 12-347 Zn Diss 37   ug/L 5 


12/7/09 12-347 Zn Total 55   ug/L 5 


12/7/09 12-348 Hardness as CaCO3 Total 246   mg/L 2 


12/7/09 12-348 TDS N/A 292   mg/L 1 


12/7/09 12-348 TSS N/A 21   mg/L 1 


12/7/09 12-348 EC N/A 736   umhos/cm 1 


12/7/09 12-348 Temperature N/A 11.4   °C 0.1 


12/7/09 12-348 TOC N/A 35.6   mg/L 1 


12/7/09 12-348 DOC N/A 27.8   mg/L 1 


12/7/09 12-348 Turbidity N/A 18.4   NTU 0.05 


12/7/09 12-348 NH3-N Total 0.54   mg/L 0.1 


12/7/09 12-348 NO3-N N/A 4.33   mg/L 0.1 


12/7/09 12-348 NO2-N N/A 0.07 J mg/L 0.1 


12/7/09 12-348 TKN Total 5.14   mg/L 0.1 


12/7/09 12-348 P Total 0.69   mg/L 0.03 


12/7/09 12-348 Ortho-P Total 0.54   mg/L 0.03 


12/7/09 12-348 As Diss 3   ug/L 0.5 


12/7/09 12-348 As Total 3.7   ug/L 0.5 


12/7/09 12-348 Cd Diss 0.3   ug/L 0.2 


12/7/09 12-348 Cd Total 0.4   ug/L 0.2 


12/7/09 12-348 Cr Diss 2   ug/L 1 


12/7/09 12-348 Cr Total 4.4   ug/L 1 


12/7/09 12-348 Cu Diss 15   ug/L 1 


12/7/09 12-348 Cu Total 24   ug/L 1 


12/7/09 12-348 Pb Diss 0.6   ug/L 0.5 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


12/7/09 12-348 Pb Total 5.6   ug/L 0.5 


12/7/09 12-348 Ni Diss 4.7   ug/L 1 


12/7/09 12-348 Ni Total 8.6   ug/L 1 


12/7/09 12-348 Zn Diss 27   ug/L 5 


12/7/09 12-348 Zn Total 48   ug/L 5 


12/7/09 12-349 Hardness as CaCO3 Total 198   mg/L 2 


12/7/09 12-349 TDS N/A 324   mg/L 1 


12/7/09 12-349 TSS N/A 124   mg/L 1 


12/7/09 12-349 EC N/A 628   umhos/cm 1 


12/7/09 12-349 Temperature N/A 11.7   °C 0.1 


12/7/09 12-349 pH N/A 7.4   pH Units 0.1 


12/7/09 12-349 TOC N/A 28.1   mg/L 1 


12/7/09 12-349 DOC N/A 21.4   mg/L 1 


12/7/09 12-349 Turbidity N/A 48.5   NTU 0.05 


12/7/09 12-349 NH3-N Total 0.54   mg/L 0.1 


12/7/09 12-349 NO3-N N/A 10.3   mg/L 0.1 


12/7/09 12-349 NO2-N N/A 0.06 J mg/L 0.1 


12/7/09 12-349 TKN Total 4.18   mg/L 0.1 


12/7/09 12-349 P Total 0.68   mg/L 0.03 


12/7/09 12-349 Ortho-P Total 0.44   mg/L 0.03 


12/7/09 12-349 As Diss 2.1   ug/L 0.5 


12/7/09 12-349 As Total 3.4   ug/L 0.5 


12/7/09 12-349 Cd Diss 0.3   ug/L 0.2 


12/7/09 12-349 Cd Total 0.8   ug/L 0.2 


12/7/09 12-349 Cr Diss 2   ug/L 1 


12/7/09 12-349 Cr Total 9.8   ug/L 1 


12/7/09 12-349 Cu Diss 14   ug/L 1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


12/7/09 12-349 Cu Total 31   ug/L 1 


12/7/09 12-349 Pb Diss 0.6   ug/L 0.5 


12/7/09 12-349 Pb Total 14   ug/L 0.5 


12/7/09 12-349 Ni Diss 4.5   ug/L 1 


12/7/09 12-349 Ni Total 11   ug/L 1 


12/7/09 12-349 Zn Diss 23   ug/L 5 


12/7/09 12-349 Zn Total 80   ug/L 5 
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Sampling Summary 


Caltrans 
Site ID Station Name / Location 


Precipitation 


Mobilized
to Site 


 
Event 


Flow Vol. 
(L) 


% 
Capture


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.13 0.75/60% 93 Yes 15310 64 Yes 


Sample did not meet storm 
capture requirement, 


however, it was submitted 
per phone authorization 


from Caltrans on December 
12.  Prioritized analyte list 


(received from Caltrans staff 
via e-mail on October 15, 


2009) used for sample 
analysis.  Sample volume 
submitted to lab of 1135 


mL.  


11-327 Carlsbad GRVTS South, 365 ft Rainfall 0.13 0.75/60% 93 No 14 0 No 
 No flow received at this 


site. 


11-328 San Diego GRVTS EOP, 0 ft Rainfall 0.15 0.75/60% 85 Yes 1612 65 Yes 


Sample did not meet storm 
capture requirement, 


however, it was submitted 
per phone authorization 


from Caltrans on December 
12.  Prioritized analyte list 


(received from Caltrans staff 
via e-mail on October 15, 


2009) used for sample 
analysis.  Sample volume 
submitted to lab of 1890 


mL. 


11-329 San Diego GRVTS Western, 15.5 ft Rainfall 0.15 0.75/60% 85 No 2 0 No 
 No flow received at this 


site. 


11-330 San Diego GRVTS Eastern, 15.5 ft Rainfall 0.15 0.75/60% 85 No 1 0 No 
 No flow received at this 


site. 
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Event Description 
This Post Storm Technical Memorandum, Number 03 – Storm Start Date December 11, 2009, (Storm Event No. 2009-03) of the 2009-2010 wet 
season for the Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study began in the morning on December 11, 2009.  Rainfall was observed 
at two ORVTS within Caltrans Districts 11.  The event description, mobilization summary and sampling issues sections below describe the 
stormwater monitoring effort for these ORVTS in the order in which they appear in the Sampling Summary Table above. 
 
The storm produced light rain over San Diego County.  Field personnel were mobilized for the pre-storm preparations on December 11, 2009.  
Weather data on the afternoon of December 11, 2009 indicated a quantitative precipitation forecast (QPF) of 0.75 inch of precipitation with a 
probability of 60% for both locations.  The initial storm produced 0.13 inch of precipitation at the Carlsbad Groundcover Roadside Vegetated 
Treatment Sites (GRVTS) location and 0.15 inch of precipitation at the San Diego GRVTS location. 
 
It was anticipated that the storm that began on December 11 would dissipate prior to another storm beginning on December 13. However, QPF 
listings for the weekend indicated rainfall in all periods through December 13.  The consultant was given authorization from Caltrans to track both 
events.  In District 11, there was a 6 hour period of precipitation less than 0.01 inches.  This PSTM discusses the flow that was captured before the 6 
hour “dry” period.  PSTM 4 discusses the flow in District 12 which did not have a “dry” period and also discusses the flow in District 11 after the 6 
hour “dry” period.  It should be noted that only the EOP sites (11-326 and 11-328) received flow data from this rainfall event.  There was no 
mobilization or sampling for sites 11-327, 11-329 nor 11-330. 
 
Mobilization Summary 
The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 
(Document No. CTSW-PL-09-208.18.1F) and mobilization began on December 11, 2009.  A pre-storm inspection of monitoring equipment was 
completed on Friday, December 11, 2009 and the pacing was set on the flow meters as described in the Project OM&M Plan (based on the predicted 
rainfall for the entire event).  Sampling teams were mobilized to the Carlsbad and San Diego GRVTS sites after the storm event in the morning on 
Saturday, December 12, 2009.  Samples at monitoring stations 11-326 (Carlsbad EOP) and 11-328 (San Diego EOP) were collected and analyzed as 
described in the prioritized analyte list, received from Caltrans staff via e-mail on October 15, 2009.   
 
Sampling Issues 
Carlsbad GRVTS site (11-326) received the first sample at 15:56 on December 11, 2009 and the last sample was taken at 05:02 on December 12, 
2009.  The rain period was approximately 9.5 hours.  As described above, this was followed by an approximate 13 hour period of precipitation less 
than 0.01 inches.  Due to the anticipation of the larger storm forecasted for the evening of December 12, no crews were mobilized to the site for field 
observations.  The swale site (11-327) received no flow during this event.  The storm was monitored remotely, and one sample was sent to the lab for 
analysis.  This storm did not meet the minimum number of aliquots.  Caltrans authorized the EOP sample to be submitted via phone on December 12, 
2009.  It should also be noted that flow may be bypassing the flume prior to discharge to the biostrip.  It is anticipated that any correction to the site 
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would exacerbate the flooding and cause a hazard in the right of way along the shoulder.  Caltrans may consider reconfiguring the concrete apron 
upstream of the flume to remove the concrete berm near the EOP. 
 
At the San Diego GRVTS site 11-328, the first sample was taken at 11:48 on December 11, 2009 and the last sample was taken at 08:58 on 
December 12, 2009.  The rain period was approximately 27 hours.  As described above, this was followed by an approximate 6 hour period of 
precipitation less than 0.01 inches.  The strip sites (11-329 and 11-330) received no flow during this event.    Due to the anticipation of the larger 
storm forecasted for the evening of December 12, no crews were mobilized to the site for field observations.  The storm was monitored remotely, and 
one sample was sent to the lab for analysis.  Caltrans authorized the EOP sample to be submitted via phone on December 12, 2009. 
 
The percent capture for sites 11-326 and 11-328 was determined insufficient per event representativeness requirements in the OM&M Plan.  This was 
due to initial pacing set for one comprehensive storm during the period from December 11 through December 13, 2009.  Verbal authorization was 
received from the Caltrans Task Order Manager to submit these samples on the morning of December 12. 
 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Poor.  


1. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Note that the hydrograph for Site 11-328 contains peaks/valleys variations in recorded flow due to unknown reason. 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
At Site 11-326 Observed fraction of runoff to rainfall volume was much lower than expected. No significant flow bypass was observed. 
At Site 11-328 Observed fraction of runoff to rainfall volume exceeds 1.0. Verification of drainage area recommended. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
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The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Although the observed fractions of runoff to rainfall volume do not match expected, the response appears reasonable (particularly for Site 11-326 
because rainfall/runoff ratios were measured at this site during previous storm events). 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Not applicable. No field logs were completed for this storm. 


Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: San Diego GRVTS Western (11-329, 15.5 ft)
Event: 12/11/2009 - 12/12/2009


Catchment Area (ha): 0.051096672
Assumed Fraction Runoff/Rain Volume: 0.2


Rain Data (user-defined event)
Start Date/Time: 12/11/09 06:07


Stop Date/Time: 12/12/09 09:58


Event Rain (mm): 3.81


Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 12/11/09 00:00


Stop Date/Time: 12/12/09 12:00


Total Flow Volume (L): 2


Peak Flow (L/s): 0.00
Obs. Fraction Runoff/Rain Volume: 0.001


Notes:  No sample data provided. Caltrans-defined rain stop time not identified. Last non-zero rain record used as stop time.  All sample data is 
analyzed on the following storm, storm date December 12.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: San Diego GRVTS Eastern (11-330, 15.5 ft)
Event: 12/11/2009 - 12/12/2009


Catchment Area (ha): 0.0678192192
Assumed Fraction Runoff/Rain Volume: 0.2


Rain Data (user-defined event)
Start Date/Time: 12/11/09 06:07


Stop Date/Time: 12/12/09 09:58


Event Rain (mm): 3.81


Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 12/11/09 00:00


Stop Date/Time: 12/12/09 12:00


Total Flow Volume (L): 1


Peak Flow (L/s): 0.00
Obs. Fraction Runoff/Rain Volume: 0.000


Notes:  No sample data provided. Caltrans-defined rain stop time not identified. Last non-zero rain record used as stop time.  All sample data is 
analyzed on the following storm, storm date December 12.
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Preliminary examination of the analytical data for Carlsbad ERVTS site 11-326 (EOP) indicate that observed constituent concentrations are 
consistent with concentrations generally observed in freeway runoff samples.  San Diego ERVTS sites 11-328 (EOP), 11-329 (15.5 ft biostrip) and 
11-330 (15.5 ft biostrip) also indicate that observed constituent concentrations are consistent with concentrations generally observed in freeway 
runoff samples.   
Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-
065.51.42. 
 
Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


The lab did not have sufficient volume to perform ammonia, TKN, total P, TOC, DOC, hardness analyses on the sample from site 11-326. 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site Parameter Fraction Value Qualifier Units Reporting Limit 
12/12/09 11-326 TDS N/A 192   mg/L 1 
12/12/09 11-326 TSS N/A 76   mg/L 1 
12/12/09 11-326 EC N/A 285   umhos/cm 1 
12/12/09 11-326 Temperature N/A 12.7   °C 0.1 
12/12/09 11-326 pH N/A 8.04   pH Units 0.1 
12/12/09 11-326 Turbidity N/A 93.9   NTU 0.05 
12/12/09 11-326 NO3-N N/A 1.56   mg/L 0.1 
12/12/09 11-326 NO2-N N/A 0.2   mg/L 0.1 
12/12/09 11-326 Ortho-P Diss 0.12   mg/L 0.03 
12/12/09 11-326 As Diss 0.9   ug/L 0.5 
12/12/09 11-326 As Total 2.2   ug/L 0.5 
12/12/09 11-326 Cd Diss 0.1 J ug/L 0.2 
12/12/09 11-326 Cd Total 0.6   ug/L 0.2 
12/12/09 11-326 Cr Diss 3.6   ug/L 1 
12/12/09 11-326 Cr Total 12   ug/L 1 
12/12/09 11-326 Cu Diss 39   ug/L 1 
12/12/09 11-326 Cu Total 110   ug/L 1 
12/12/09 11-326 Pb Diss 0.9   ug/L 0.5 
12/12/09 11-326 Pb Total 42   ug/L 0.5 
12/12/09 11-326 Ni Diss 8.1   ug/L 1 
12/12/09 11-326 Ni Total 16   ug/L 1 
12/12/09 11-326 Zn Diss 94   ug/L 5 
12/12/09 11-326 Zn Total 290   ug/L 5 
12/12/09 11-328 Hardness as CaCO3 Total 74   mg/L 2 
12/12/09 11-328 TDS N/A 136   mg/L 1 
12/12/09 11-328 TSS N/A 56   mg/L 1 
12/12/09 11-328 EC N/A 251   umhos/cm 1 
12/12/09 11-328 Temperature N/A 15   °C 0.1 
12/12/09 11-328 pH N/A 8.13   pH Units 0.1 
12/12/09 11-328 TOC N/A 42.3   mg/L 1 
12/12/09 11-328 DOC N/A 28.4   mg/L 1 
12/12/09 11-328 Turbidity N/A 37.1   NTU 0.05 
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Analytical 
Sampling Date Site Parameter Fraction Value Qualifier Units Reporting Limit 


12/12/09 11-328 NH3-N Total 1.53   mg/L 0.1 
12/12/09 11-328 NO3-N N/A 1.62   mg/L 0.1 
12/12/09 11-328 NO2-N N/A 0.35   mg/L 0.1 
12/12/09 11-328 TKN Total 5.65   mg/L 0.1 
12/12/09 11-328 P Total 0.31   mg/L 0.03 
12/12/09 11-328 Ortho-P Diss 0.17   mg/L 0.03 
12/12/09 11-328 As Diss 1.3   ug/L 0.5 
12/12/09 11-328 As Total 1.9   ug/L 0.5 
12/12/09 11-328 Cd Diss 0.1 UJ ug/L 0.2 
12/12/09 11-328 Cd Total 0.1 J ug/L 0.2 
12/12/09 11-328 Cr Diss 2.3   ug/L 1 
12/12/09 11-328 Cr Total 3.9   ug/L 1 
12/12/09 11-328 Cu Diss 41   ug/L 1 
12/12/09 11-328 Cu Total 60   ug/L 1 
12/12/09 11-328 Pb Diss 0.9   ug/L 0.5 
12/12/09 11-328 Pb Total 6.5   ug/L 0.5 
12/12/09 11-328 Ni Diss 9.5   ug/L 1 
12/12/09 11-328 Ni Total 13   ug/L 1 
12/12/09 11-328 Zn Diss 60   ug/L 5 
12/12/09 11-328 Zn Total 99   ug/L 5 
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Sampling Summary 


Caltrans 
Site ID Station Name / Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.8 0.75/60% 13 Yes 135391 95 Yes 


Less than 72-hour dry period. 
Ponding occurred near 
equipment enclosure.  


11-327 Carlsbad GRVTS South, 365 ft Rainfall 0.8 0.75/60% 13 Yes 30472 78 Yes 


Less than 72-hour dry period. 
Flow volume not representative of 


expected.  


11-328 San Diego GRVTS EOP, 0 ft Rainfall 0.91 0.75/60% 6 Yes 24376 99 Yes Less than 72-hour dry period.  


11-329 San Diego GRVTS Western, 15.5 ft Rainfall 0.91 0.75/60% 6 Yes 34 0 No 


Less than 72-hour dry period. No 
samples collected. Flow appears 
to be diverted from the collection 


pipe due to vegetation.  


11-330 San Diego GRVTS Eastern, 15.5 ft Rainfall 0.91 0.75/60% 6 Yes 38 0 No 


Less than 72-hour dry period. No 
samples collected. Flow appears 
to be diverted from the collection 


pipe due to vegetation.  


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.92 1.25/60% 111 Yes 3724 93 Yes   


12-344 Westminster GRVTS South, 15 ft Rainfall 0.92 1.25/60% 111 Yes 99 0 No 


No samples collected. Most runoff 
appears to be infiltrating prior to 


the collection pipe.  


12-345 Westminster GRVTS North, 15 ft  Rainfall 0.92 1.25/60% 111 Yes 39 0 No 


No samples collected. Most runoff 
appears to be infiltrating prior to 


the collection pipe.   


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 2.23 1.25/60% 100 Yes 56002 98 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 2.23 1.25/60% 100 Yes 25540 99 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 2.23 1.25/60% 100 Yes 36052 69 Yes 


Sampler malfunctioned during 
storm event. Equipment was 


repaired post-storm.  


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 2.23 1.25/60% 100 Yes 149 97 Yes   


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 2.23 1.25/60% 100 Yes 9524 97 Yes   
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Event Description 
This Post Storm Technical Memorandum, Number 04 – Storm Start Date December 11, 2009, Storm Event No. 2009-04 of the 2009-2010 wet season 
for the Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study began late in the evening on December 11, 2009.  The event description, 
mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order that they appear 
in the Sampling Summary Table above. 
 
The storm produced moderate to heavy rainfall over southern California.  Field personnel were mobilized for the pre storm preparations on December 
11, 2009.  Weather data on the afternoon of December 11, 2009 indicated a quantitative precipitation forecast (QPF) of 0.75 inch of precipitation 
with a probability of 60% for District 11 and a QPF of 1.25 inch of precipitation with a probability of 60% for District 12.  The storm produced 0.80 
inch of precipitation at the Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) location, 0.91 inch of precipitation at the San Diego 
GRVTS location, 0.92 inch of precipitation at the Westminster GRVTS location, and 2.23 inches of precipitation at the Yorba Linda Expanded 
Roadside Vegetated Treatment Sites (ERVTS) location. 
 
It was anticipated that the storm that began on December 11 would dissipate prior to another storm beginning on December 13. The consultant was 
given authorization from Caltrans to track both events. In District 11, there was a 6 hour period of precipitation less than 0.01 inches. This PSTM 
discusses the flow in District 12 which did not have a “dry” period and also discusses the flow in District 11 after the 6 hour “dry” period. PSTM 3 
discusses the flow that was captured in District 11 before the 6 hour “dry” period. 
 
Mobilization Summary 
The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 
(Document No. CTSW-PL-09-208.18.1F) and mobilization began on December 11, 2009.  A pre-storm inspection of monitoring equipment was 
completed on Friday, December 11, 2009.  The pacing was set on the flow meters as described in the Project OM&M Plan.  Sampling teams were 
mobilized to the Carlsbad, San Diego, Westminster GRVTS and Yorba Linda ERVTS sites during the storm event on Saturday, December 12, 2009.  
Composite samples at ten monitoring stations throughout the project sites were collected and analyzed as described in the project OM&M Plan.   
 
All locations received rainfall amounts that met the Caltrans criteria for a “representative storm event”.  However, Sites 11-329 and 11-330 at San 
Diego and sites 12-344 and 12-345 at Westminster GRVTS did not receive sufficient runoff volume to collect representative samples.  All other 
monitoring stations had sufficient runoff volume to collect representative samples and perform laboratory analysis.   
 
The Carlsbad location had enough volume for 4 samples.  The Carlsbad EOP site (11-326) one sample bottle and Carlsbad South site (11-327) 
received sufficient flow volume for two sample bottles; an additional sample bottle was a composite from the Carlsbad South site (11-327) as a field 
duplicate.  The San Diego EOP site (11-328) produced enough flow volume for 2 sample bottles.  Only one sample bottle was generated at the 
Westminster EOP location, site 12-343.  A total of 12 samples were submitted from the Yorba Linda monitoring stations.  The Yorba Linda EOP site 
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(12-225), Yorba Linda West site (12-346) and Yorba Linda West-Central site (12-347), each produced 3 bottles, which were submitted as composite 
sample bottles.  The Yorba Linda East Central site (12-348) had enough volume for one sample.  The Yorba Linda East site (12-349) produced 2 
bottles, and was also submitted as a composite sample.  Samples were sent to the lab for analysis in chronological order as to meet the holding time 
requirements that are described in the OM&M Plan. 
 
Sampling Issues 
As mentioned in PSTM 2 – Storm Start Date December 7, 2009, field teams at the Carlsbad GRVTS sites (11-326 and 11-327) observed flow 
draining from the asphalt roadway into the adjacent gutter and down into the flume during the storm.  The field team reported that it appeared that 
Site 11-326 received water from near the Cannon Road exit, approximately 1000 feet to the north, along the freeway to the station.  It should be 
noted, field crews reported that the concrete pad where the monitoring equipment enclosure is located was inundated with water during the peak of 
the storm (approximately 13:00) and caused a backwater condition near the enclosure.  This condition may have resulted in flow bypassing the flume 
prior to discharge to the biostrip.  It is anticipated that any correction to the site could exacerbate the flooding and may cause a hazard in the right of 
way or shoulder.  URS recommends that Caltrans may consider re-configuring the concrete apron upstream of the flume to remove the concrete berm 
near the EOP.  A small pond formed downstream of the flume at the vegetation/concrete interface.  A berm appeared to impede the flow downstream 
of the EOP site.  After the water depth surpassed the berm, it began migrating downstream through the swale vegetation towards downstream site 
11-327. 
 
At the San Diego GRVTS location, as mentioned in PSTM 2 – Storm Start Date December 7, 2009, field crews observed unevenly distributed flow 
entering the biostrips during the storm event.  Flow was measured at all three stations but representative samples were collected only at the EOP 
station. The field teams observed that a small “berm” or buildup of soil and vegetation was located along the edge of pavement.  This condition may 
impede runoff from entering the biostrip at lower flows.  In some areas across all sites, the iceplant vegetation adjacent to the roadway encroaches 
onto the pavement and the underlying soil is slightly higher in elevation than the adjacent roadway.  It is recommended that the grade of the 
embankment be examined to identify if the conditions meet Caltrans roadway design criteria and how the condition may contribute to the bypass of 
flows during storm events. 
 
At the Yorba Linda ERVTS location, sites 12-225, 12-346, 12-348 and 12-349 all received sufficient volume to run samples and received well over 
the minimum amount of storm capture as outlined in the Project OM&M Plan.  However, site 12-347, only captured 69% of the storm volume.  The 
sampler at that site missed 77 aliquots due to a set screw in the coupling between the peristaltic pump mechanism and the motor.  In post storm 
inspections, it was necessary to open the housing to tighten the set screw.  Field crews also put a drop of "locktite" on the threads before tightening to 
avoid future issues. 
 
As mentioned in PSTM 2, the Westminster GRVTS biostrip sites (sites 12-344 and 12-345) did not receive enough total flow volume to generate 
measurable sample volumes.  Field teams have examined the biostrip sites for potential design irregularities or other impediments to runoff 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 12/11/2009 
 
 


P:\Environmental - Schaedler\5012-08-0029 Caltrans GRVTS\09-10 Report\Appendices\Appendix E PSTMs\URS PSTMs\CTSW-TM-09-211.16.04.doc Page 4 of 29 
 


collection.  In post storm conditions it was observed that the existing mature iceplant cover includes a relatively significant base of decomposing 
undergrowth and organic material at ground level.  Further examination of the soil adjacent to the collector pipe has revealed the material to be of 
light weight organic composition.  It is hypothesized that during storm events, runoff may be saturating this material and percolating under the 
collection pipe.  It is recommended that this issue be examined in greater detail in order to determine if stormwater flows are bypassing the collection 
pipe. 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Hydrographs have large discrepancies in assumed fraction of runoff/rain volume to observed fraction of runoff/rain volume.  Discrepancies are 
described in hydrographs and/or comments below. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Hydrographs have large discrepancies in assumed fraction of runoff/rain volume to observed fraction of runoff/rain volume.  Discrepancies are 
described in hydrographs and/or comments below. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.
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Any questions or problems that arose during our review of this field data have been resolved.


 
The EOP site at Carlsbad may need to be re-configured.  Vegetation, soil and grade at the San Diego locations need to be examined.  At the 
Westminster locations, runoff is potentially infiltrating under the collection system. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Yorba Linda ERVTS West (12-346, 10 ft)
Event: 12/11/2009 - 12/13/2009


Catchment Area (ha): 0.1133417088
Assumed Fraction Runoff/Rain Volume: 0.79


Rain Data
Start Date/Time: 12/11/09 21:38


Stop Date/Time: 12/13/09 04:39


Event Rain (mm): 56.64


Max Intensity (mm/hr): 30.48


Runoff Data
Start Date/Time: 12/11/09 23:39


Stop Date/Time: 12/13/09 04:00


Total Flow Volume (L): 25540


Peak Flow (L/s): 6.57
Obs. Fraction Runoff/Rain Volume: 0.398


Sample Data
Start Date/Time: 12/11/09 23:45


Stop Date/Time: 12/13/09 03:45


Estimated Percent Capture: 99%


Successful Aliquots: 181


Notes: Flow>0 after rain_HG utility issue_First flow data point set =0; RO/Rain <<1_RO infiltration suspected
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Yorba Linda ERVTS East-Central (12-348, 21 ft)
Event: 12/11/2009 - 12/13/2009


Catchment Area (ha): 0.1291352256
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 12/11/09 21:38


Stop Date/Time: 12/13/09 04:39


Event Rain (mm): 56.64


Max Intensity (mm/hr): 30.48


Runoff Data
Start Date/Time: 12/12/09 09:09


Stop Date/Time: 12/12/09 21:36


Total Flow Volume (L): 149


Peak Flow (L/s): 0.04
Obs. Fraction Runoff/Rain Volume: 0.002


Sample Data
Start Date/Time: 12/12/09 09:13


Stop Date/Time: 12/12/09 21:24


Estimated Percent Capture: 97%


Successful Aliquots: 50


Notes: Flow>0 after rain_HG utility issue_First flow data point set =0; RO/Rain <<1_RO infiltration suspected
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Yorba Linda ERVTS East (12-349, 21 ft)
Event: 12/11/2009 - 12/13/2009


Catchment Area (ha): 0.1226320128
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 12/11/09 21:38


Stop Date/Time: 12/13/09 04:39


Event Rain (mm): 56.64


Max Intensity (mm/hr): 30.48


Runoff Data
Start Date/Time: 12/12/09 08:52


Stop Date/Time: 12/13/09 03:56


Total Flow Volume (L): 9524


Peak Flow (L/s): 1.75
Obs. Fraction Runoff/Rain Volume: 0.137


Sample Data
Start Date/Time: 12/12/09 09:09


Stop Date/Time: 12/13/09 04:07


Estimated Percent Capture: 97%


Successful Aliquots: 111


Notes: Flow>0 after rain_HG utility issue_First flow data point set =0; RO/Rain <<1_RO infiltration suspected
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Preliminary examination of the analytical data for Carlsbad ERVTS site 11-326 (EOP) indicate that observed constituent concentrations are 
consistent with concentrations generally observed in freeway runoff samples.  Site 11-326 (365 ft biostrip) had a high value of conductivity which is 
still less than the maximum observed.  San Diego ERVTS sites 11-328 (EOP), 11-329 (15.5 ft biostrip) and 11-330 (15.5 ft biostrip) also indicate that 
observed constituent concentrations are consistent with concentrations generally observed in freeway runoff samples.  Comparison of the results for 
the three sites indicates that ammonia, metals concentrations were lower in the 15.5 ft biostrips discharge (sites 11-329 and 11-330) than the EOP 
runoff.  Several conventional constituents [total dissolved solids (TDS), total suspended solids (TSS), dissolved organic carbon (DOC)] and some 
nutrient concentrations (nitrate, nitrite and ortho-phosphorus) were observed to be higher in runoff that made contact with the biostrip (site 12-346) 
than the EOP runoff.  This pattern may be explained by minor soil erosion and nutrient contributions from breakdown of mulch materials present in 
the biostrip.  The Westminster GRVTS site 12-343 (EOP) indicate that observed constituent concentrations are consistent with concentrations 
generally observed in freeway runoff samples.  Yorba Linda sites 12-347 (21 ft biostrip) and 12-348 (21 ft biostrip) have a high electric conductivity 
value, but all other constituent concentrations are consistent with concentrations generally observed in freeway runoff samples.  As shown in the last 
storm, comparison of the results for the five sites indicates that total organic carbon (TOC), turbidity, some nutrients [total Kjeldahl nitrogen (TKN) 
and phosphorus (P)], and metals concentrations were lower in the biostrip discharges than the EOP runoff.  For some metals constituents (copper and 
zinc), concentrations observed discharging from the biostrip sites were significantly lower than the EOP runoff.  Several conventional constituents 
[total dissolved solids (TDS), total suspended solids (TSS), dissolved organic carbon (DOC)] and some nutrient concentrations (nitrate and 
ortho-phosphorus) and were observed to be higher in runoff that made contact with the biostrip than the EOP runoff.   


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-
065.51.42. 


 
Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
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Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 
Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units 


Reporting 
Limit 


12/13/09 11-326 
Hardness as 


CaCO3 Total 74  mg/L 2 
12/13/09 11-326 TDS N/A 84  mg/L 1 
12/13/09 11-326 TSS N/A 73  mg/L 1 


12/13/09 11-326 EC N/A 135  umhos/cm 1 


12/13/09 11-326 Temperature N/A 12.7   °C 0.1 


12/13/09 11-326 pH N/A 8.04   pH Units 0.1 
12/13/09 11-326 TOC N/A 18  mg/L 1 
12/13/09 11-326 DOC N/A 11.6  mg/L 1 
12/13/09 11-326 Turbidity N/A 24.2  NTU 0.05 
12/13/09 11-326 NH3-N Total 0.3  mg/L 0.1 
12/13/09 11-326 NO3-N N/A 0.56  mg/L 0.1 
12/13/09 11-326 NO2-N N/A 0.06 J mg/L 0.1 
12/13/09 11-326 TKN Total 2.23  mg/L 0.1 
12/13/09 11-326 P Total 0.22  mg/L 0.03 
12/13/09 11-326 Ortho-P Diss 0.1 U mg/L 0.03 
12/13/09 11-326 As Diss 0.6  ug/L 0.5 
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Analytical 
Sampling 


Date Site ID Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
12/13/09 11-326 As Total 1.5  ug/L 0.5 
12/13/09 11-326 Cd Diss 0.1 UJ ug/L 0.2 
12/13/09 11-326 Cd Total 0.4  ug/L 0.2 
12/13/09 11-326 Cr Diss 6.4  ug/L 1 
12/13/09 11-326 Cr Total 13  ug/L 1 
12/13/09 11-326 Cu Diss 16  ug/L 1 
12/13/09 11-326 Cu Total 73  ug/L 1 
12/13/09 11-326 Pb Diss 0.6  ug/L 0.5 
12/13/09 11-326 Pb Total 27  ug/L 0.5 
12/13/09 11-326 Ni Diss 2.7  ug/L 1 
12/13/09 11-326 Ni Total 8.4  ug/L 1 
12/13/09 11-326 Zn Diss 44  ug/L 5 
12/13/09 11-326 Zn Total 260  ug/L 5 


12/13/09 11-327 
Hardness as 


CaCO3 Total 94  mg/L 2 
12/13/09 11-327 TDS N/A 300  mg/L 1 
12/13/09 11-327 TSS N/A 22  mg/L 1 


12/13/09 11-327 EC N/A 618  umhos/cm 1 


12/13/09 11-327 Temperature N/A 15.5  °C 0.1 


12/13/09 11-327 pH N/A 7.26  pH Units 0.1 
12/13/09 11-327 TOC N/A 22.4  mg/L 1 
12/13/09 11-327 DOC N/A 18  mg/L 1 
12/13/09 11-327 Turbidity N/A 8.2  NTU 0.05 
12/13/09 11-327 NH3-N Total 0.13  mg/L 0.1 
12/13/09 11-327 NO3-N N/A 0.55  mg/L 0.1 
12/13/09 11-327 NO2-N N/A 0.03 J mg/L 0.1 
12/13/09 11-327 TKN Total 1.8  mg/L 0.1 
12/13/09 11-327 P Total 0.93  mg/L 0.03 
12/13/09 11-327 Ortho-P Diss 0.71  mg/L 0.03 
12/13/09 11-327 As Diss 0.9  ug/L 0.5 
12/13/09 11-327 As Total 1.1  ug/L 0.5 
12/13/09 11-327 Cd Diss 0.1 J ug/L 0.2 
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Analytical 
Sampling 


Date Site ID Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
12/13/09 11-327 Cd Total 0.2  ug/L 0.2 
12/13/09 11-327 Cr Diss 4.3  ug/L 1 
12/13/09 11-327 Cr Total 6.2  ug/L 1 
12/13/09 11-327 Cu Diss 11  ug/L 1 
12/13/09 11-327 Cu Total 15  ug/L 1 
12/13/09 11-327 Pb Diss 0.4 J ug/L 0.5 
12/13/09 11-327 Pb Total 2  ug/L 0.5 
12/13/09 11-327 Ni Diss 1.5  ug/L 1 
12/13/09 11-327 Ni Total 2.1  ug/L 1 
12/13/09 11-327 Zn Diss 34  ug/L 5 
12/13/09 11-327 Zn Total 49  ug/L 5 


12/13/09 11-328 
Hardness as 


CaCO3 Total 30  mg/L 2 
12/13/09 11-328 TDS N/A 56  mg/L 1 
12/13/09 11-328 TSS N/A 5  mg/L 1 


12/13/09 11-328 EC N/A 88.3  umhos/cm 1 


12/13/09 11-328 Temperature N/A 15  °C 0.1 


12/13/09 11-328 pH N/A 8.13  pH Units 0.1 
12/13/09 11-328 TOC N/A 6  mg/L 1 
12/13/09 11-328 DOC N/A 5.5  mg/L 1 
12/13/09 11-328 Turbidity N/A 5.9  NTU 0.05 
12/13/09 11-328 NH3-N Total 0.13  mg/L 0.1 
12/13/09 11-328 NO3-N N/A 0.15  mg/L 0.1 
12/13/09 11-328 NO2-N N/A 0.01 UJ mg/L 0.1 
12/13/09 11-328 TKN Total 0.72  mg/L 0.1 
12/13/09 11-328 P Total 0.23  mg/L 0.03 
12/13/09 11-328 Ortho-P Diss 0.22  mg/L 0.03 
12/13/09 11-328 As Diss 1.6  ug/L 0.5 
12/13/09 11-328 As Total 1.9  ug/L 0.5 
12/13/09 11-328 Cd Diss 0.1 UJ ug/L 0.2 
12/13/09 11-328 Cd Total 0.1 UJ ug/L 0.2 
12/13/09 11-328 Cr Diss 1.2  ug/L 1 
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Analytical 
Sampling 


Date Site ID Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
12/13/09 11-328 Cr Total 1.6  ug/L 1 
12/13/09 11-328 Cu Diss 8.8  ug/L 1 
12/13/09 11-328 Cu Total 12  ug/L 1 
12/13/09 11-328 Pb Diss 0.6  ug/L 0.5 
12/13/09 11-328 Pb Total 4  ug/L 0.5 
12/13/09 11-328 Ni Diss 1.2  ug/L 1 
12/13/09 11-328 Ni Total 1.8  ug/L 1 
12/13/09 11-328 Zn Diss 16  ug/L 5 
12/13/09 11-328 Zn Total 26  ug/L 5 


12/13/09 12-343 
Hardness as 


CaCO3 Total 38  mg/L 2 
12/13/09 12-343 TDS N/A 100  mg/L 1 
12/13/09 12-343 TSS N/A 42  mg/L 1 


12/13/09 12-343 EC N/A 112  umhos/cm 1 


12/13/09 12-343 Temperature N/A 16.3  °C 0.1 


12/13/09 12-343 pH N/A 8.35  pH Units 0.1 
12/13/09 12-343 TOC N/A 8.2  mg/L 1 
12/13/09 12-343 DOC N/A 1.1 U mg/L 1 
12/13/09 12-343 Turbidity N/A 17.9  NTU 0.05 
12/13/09 12-343 NH3-N Total 0.34  mg/L 0.1 
12/13/09 12-343 NO3-N N/A 0.48  mg/L 0.1 
12/13/09 12-343 NO2-N N/A 0.04 J mg/L 0.1 
12/13/09 12-343 TKN Total 0.97  mg/L 0.1 
12/13/09 12-343 P Total 0.08  mg/L 0.03 
12/13/09 12-343 Ortho-P Diss 0.06 U mg/L 0.03 
12/13/09 12-343 As Diss 0.6  ug/L 0.5 
12/13/09 12-343 As Total 1.2  ug/L 0.5 
12/13/09 12-343 Cd Diss 0.1 UJ ug/L 0.2 
12/13/09 12-343 Cd Total 0.3  ug/L 0.2 
12/13/09 12-343 Cr Diss 2.2  ug/L 1 
12/13/09 12-343 Cr Total 6.5  ug/L 1 
12/13/09 12-343 Cu Diss 14  ug/L 1 
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Analytical 
Sampling 


Date Site ID Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
12/13/09 12-343 Cu Total 53  ug/L 1 
12/13/09 12-343 Pb Diss 0.4 J ug/L 0.5 
12/13/09 12-343 Pb Total 30  ug/L 0.5 
12/13/09 12-343 Ni Diss 2.7  ug/L 1 
12/13/09 12-343 Ni Total 6.6  ug/L 1 
12/13/09 12-343 Zn Diss 28  ug/L 5 
12/13/09 12-343 Zn Total 170  ug/L 5 


12/13/09 12-225 
Hardness as 


CaCO3 Total 32  mg/L 2 
12/13/09 12-225 TDS N/A 54  mg/L 1 
12/13/09 12-225 TSS N/A 64  mg/L 1 
12/12/09 12-225 EC N/A 87  umhos/cm 1 
12/13/09 12-225 EC N/A 61  umhos/cm 1 
12/13/09 12-225 Temperature N/A 16.2  °C 0.1 
12/13/09 12-225 pH N/A 8.32  pH Units 0.1 
12/13/09 12-225 TOC N/A 14.2  mg/L 1 
12/13/09 12-225 DOC N/A 9.9  mg/L 1 


12/12/09 12-225 Turbidity N/A 35.2  NTU 0.05 
12/13/09 12-225 Turbidity N/A 13.1  NTU 0.05 
12/13/09 12-225 NH3-N Total 0.36  mg/L 0.1 
12/12/09 12-225 NO3-N N/A 0.91  mg/L 0.1 
12/13/09 12-225 NO3-N N/A 0.34  mg/L 0.1 
12/12/09 12-225 NO2-N N/A 0.09 J mg/L 0.1 
12/13/09 12-225 NO2-N N/A 0.03 J mg/L 0.1 
12/13/09 12-225 TKN Total 1.46  mg/L 0.1 
12/13/09 12-225 P Total 0.05  mg/L 0.03 
12/12/09 12-225 Ortho-P Diss 0.04  mg/L 0.03 
12/13/09 12-225 Ortho-P Diss 0.04 U mg/L 0.03 


12/13/09 12-225 As Diss 0.5  ug/L 0.5 
12/13/09 12-225 As Total 1  ug/L 0.5 
12/13/09 12-225 Cd Diss 0.1 J ug/L 0.2 
12/13/09 12-225 Cd Total 0.4  ug/L 0.2 
12/13/09 12-225 Cr Diss 2.8  ug/L 1 
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Analytical 
Sampling 


Date Site ID Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
12/13/09 12-225 Cr Total 6.5  ug/L 1 
12/13/09 12-225 Cu Diss 15  ug/L 1 
12/13/09 12-225 Cu Total 50  ug/L 1 
12/13/09 12-225 Pb Diss 0.2 J ug/L 0.5 
12/13/09 12-225 Pb Total 16  ug/L 0.5 
12/13/09 12-225 Ni Diss 2.9  ug/L 1 
12/13/09 12-225 Ni Total 6.5  ug/L 1 
12/13/09 12-225 Zn Diss 110  ug/L 5 
12/13/09 12-225 Zn Total 240  ug/L 5 


12/13/09 12-346 
Hardness as 


CaCO3 Total 28  mg/L 2 
12/13/09 12-346 TDS N/A 38  mg/L 1 
12/13/09 12-346 TSS N/A 17  mg/L 1 
12/12/09 12-346 EC N/A 71.2  umhos/cm 1 
12/13/09 12-346 EC N/A 52  umhos/cm 1 
12/12/09 12-346 Temperature N/A 15.2  °C 0.1 
12/13/09 12-346 pH N/A 7.42  pH Units 0.1 
12/13/09 12-346 TOC N/A 8  mg/L 1 
12/13/09 12-346 DOC N/A 5.7  mg/L 1 
12/12/09 12-346 Turbidity N/A 24.6  NTU 0.05 
12/13/09 12-346 Turbidity N/A 10.2  NTU 0.05 
12/13/09 12-346 NH3-N Total 0.22  mg/L 0.1 
12/12/09 12-346 NO3-N N/A 0.77  mg/L 0.1 


12/13/09 12-346 NO3-N N/A 0.34  mg/L 0.1 
12/12/09 12-346 NO2-N N/A 0.04 J mg/L 0.1 
12/13/09 12-346 NO2-N N/A 0.02 J mg/L 0.1 
12/13/09 12-346 TKN Total 0.71  mg/L 0.1 
12/13/09 12-346 P Total 0.03  mg/L 0.03 


12/12/09 12-346 Ortho-P Diss 0.06  mg/L 0.03 
12/13/09 12-346 Ortho-P Diss 0.02 U mg/L 0.03 
12/13/09 12-346 As Diss 0.4 J ug/L 0.5 


12/13/09 12-346 As Total 0.7  ug/L 0.5 
12/13/09 12-346 Cd Diss 0.1 UJ ug/L 0.2 
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Analytical 
Sampling 


Date Site ID Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
12/13/09 12-346 Cd Total 0.1 J ug/L 0.2 
12/13/09 12-346 Cr Diss 2.5  ug/L 1 
12/13/09 12-346 Cr Total 4.2  ug/L 1 
12/13/09 12-346 Cu Diss 10  ug/L 1 
12/13/09 12-346 Cu Total 24  ug/L 1 
12/13/09 12-346 Pb Diss 0.2 J ug/L 0.5 
12/13/09 12-346 Pb Total 6.6  ug/L 0.5 
12/13/09 12-346 Ni Diss 1.5  ug/L 1 
12/13/09 12-346 Ni Total 2.8  ug/L 1 
12/13/09 12-346 Zn Diss 22  ug/L 5 
12/13/09 12-346 Zn Total 48  ug/L 5 


12/13/09 12-347 
Hardness as 


CaCO3 Total 170  mg/L 2 
12/13/09 12-347 TDS N/A 362  mg/L 1 
12/13/09 12-347 TSS N/A 21  mg/L 1 
12/12/09 12-347 EC N/A 634  umhos/cm 1 
12/13/09 12-347 EC N/A 429  umhos/cm 1 
12/13/09 12-347 Temperature N/A 15.4  °C 0.1 
12/13/09 12-347 pH N/A 7.19  pH Units 0.1 
12/13/09 12-347 TOC N/A 36.2  mg/L 1 
12/13/09 12-347 DOC N/A 26.7  mg/L 1 
12/12/09 12-347 Turbidity N/A 22  NTU 0.05 
12/13/09 12-347 Turbidity N/A 18.9  NTU 0.05 
12/13/09 12-347 NH3-N Total 0.11  mg/L 0.1 
12/12/09 12-347 NO3-N N/A 4.92  mg/L 0.1 


12/13/09 12-347 NO3-N N/A 2.14  mg/L 0.1 
12/12/09 12-347 NO2-N N/A 0.03 J mg/L 0.1 
12/13/09 12-347 NO2-N N/A 0.03 J mg/L 0.1 
12/13/09 12-347 TKN Total 3.64  mg/L 0.1 
12/13/09 12-347 P Total 0.37  mg/L 0.03 


12/12/09 12-347 Ortho-P Diss 0.23  mg/L 0.03 
12/13/09 12-347 Ortho-P Diss 0.24  mg/L 0.03 
12/13/09 12-347 As Diss 2.8  ug/L 0.5 
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Analytical 
Sampling 


Date Site ID Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
12/13/09 12-347 As Total 3.4  ug/L 0.5 
12/13/09 12-347 Cd Diss 0.3  ug/L 0.2 
12/13/09 12-347 Cd Total 0.7  ug/L 0.2 
12/13/09 12-347 Cr Diss 1.9  ug/L 1 
12/13/09 12-347 Cr Total 3.9  ug/L 1 
12/13/09 12-347 Cu Diss 13  ug/L 1 
12/13/09 12-347 Cu Total 18  ug/L 1 
12/13/09 12-347 Pb Diss 0.6  ug/L 0.5 
12/13/09 12-347 Pb Total 5.3  ug/L 0.5 
12/13/09 12-347 Ni Diss 4.9  ug/L 1 
12/13/09 12-347 Ni Total 6.7  ug/L 1 
12/13/09 12-347 Zn Diss 20  ug/L 5 
12/13/09 12-347 Zn Total 34  ug/L 5 


12/12/09 12-348 
Hardness as 


CaCO3 Total 274  mg/L 2 
12/12/09 12-348 TDS N/A 500  mg/L 1 
12/12/09 12-348 TSS N/A 28  mg/L 1 


12/12/09 12-348 EC N/A 699  umhos/cm 1 


12/12/09 12-348 Temperature N/A 15.2  °C 0.1 


12/12/09 12-348 pH N/A 7.42  pH Units 0.1 
12/12/09 12-348 TOC N/A 30.4  mg/L 1 
12/12/09 12-348 DOC N/A 22.8  mg/L 1 
12/12/09 12-348 Turbidity N/A 18.5  NTU 0.05 
12/12/09 12-348 NH3-N Total 0.08 J mg/L 0.1 
12/12/09 12-348 NO3-N N/A 1.63  mg/L 0.1 
12/12/09 12-348 NO2-N N/A 0.02 J mg/L 0.1 
12/12/09 12-348 TKN Total 2.52  mg/L 0.1 
12/12/09 12-348 P Total 0.58  mg/L 0.03 
12/12/09 12-348 Ortho-P Diss 0.4  mg/L 0.03 
12/12/09 12-348 As Diss 3.8  ug/L 0.5 
12/12/09 12-348 As Total 4.6  ug/L 0.5 
12/12/09 12-348 Cd Diss 0.3  ug/L 0.2 
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Analytical 
Sampling 


Date Site ID Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
12/12/09 12-348 Cd Total 0.5  ug/L 0.2 
12/12/09 12-348 Cr Diss 1.4  ug/L 1 
12/12/09 12-348 Cr Total 3.5  ug/L 1 
12/12/09 12-348 Cu Diss 12  ug/L 1 
12/12/09 12-348 Cu Total 18  ug/L 1 
12/12/09 12-348 Pb Diss 0.4 J ug/L 0.5 
12/12/09 12-348 Pb Total 4.5  ug/L 0.5 
12/12/09 12-348 Ni Diss 4.7  ug/L 1 
12/12/09 12-348 Ni Total 6.8  ug/L 1 
12/12/09 12-348 Zn Diss 15  ug/L 5 
12/12/09 12-348 Zn Total 30  ug/L 5 


12/13/09 12-349 
Hardness as 


CaCO3 Total 92  mg/L 2 
12/13/09 12-349 TDS N/A 216  mg/L 1 
12/13/09 12-349 TSS N/A 29  mg/L 1 


12/13/09 12-349 EC N/A 309  umhos/cm 1 


12/13/09 12-349 Temperature N/A 15  °C 0.1 


12/13/09 12-349 pH N/A 7.61  pH Units 0.1 
12/13/09 12-349 TOC N/A 17.3  mg/L 1 
12/13/09 12-349 DOC N/A 13.9  mg/L 1 
12/13/09 12-349 Turbidity N/A 32.4  NTU 0.05 
12/13/09 12-349 NH3-N Total 0.05 J mg/L 0.1 
12/13/09 12-349 NO3-N N/A 3.04  mg/L 0.1 
12/13/09 12-349 NO2-N N/A 0.01 J mg/L 0.1 
12/13/09 12-349 TKN Total 2.39  mg/L 0.1 
12/13/09 12-349 P Total 0.42  mg/L 0.03 
12/13/09 12-349 Ortho-P Diss 0.29  mg/L 0.03 
12/13/09 12-349 As Diss 1.8  ug/L 0.5 
12/13/09 12-349 As Total 2.4  ug/L 0.5 
12/13/09 12-349 Cd Diss 0.3  ug/L 0.2 
12/13/09 12-349 Cd Total 0.5  ug/L 0.2 
12/13/09 12-349 Cr Diss 1.9  ug/L 1 
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Analytical 
Sampling 


Date Site ID Parameter Fraction Value Qualifier Units 
Reporting 


Limit 
12/13/09 12-349 Cr Total 3.8  ug/L 1 
12/13/09 12-349 Cu Diss 9.2  ug/L 1 
12/13/09 12-349 Cu Total 15  ug/L 1 
12/13/09 12-349 Pb Diss 0.2 J ug/L 0.5 
12/13/09 12-349 Pb Total 5.3  ug/L 0.5 
12/13/09 12-349 Ni Diss 3  ug/L 1 
12/13/09 12-349 Ni Total 4.8  ug/L 1 
12/13/09 12-349 Zn Diss 9.8  ug/L 5 
12/13/09 12-349 Zn Total 26  ug/L 5 
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Sampling Summary 


Caltrans 
Site ID Station Name / Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 1.00 2.74/90% 871 Yes 155034 73 Yes   


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 1.00 2.74/90% 871 Yes 64900 96 Yes   


11-328 San Diego ERVTS EOP, 0 ft Rainfall 1.29 2.74/90% 863 Yes 27247 96 Yes   


11-329 San Diego ERVTS Western, 15.5 ft Rainfall 1.29 2.74/90% 863 Yes 78 5 No   


11-330 San Diego ERVTS Eastern, 15.5 ft Rainfall 1.29 2.74/90% 863 Yes 66 5 No   


12-343 Westminster GRVTS EOP, 0 ft Rainfall 1.40 3.02/90% 850 Yes 7009 72 Yes 


Debris was cleared from 
flume, but no overflow 


was observed.  Sample 
at 06:24 was missed.  


12-344 Westminster GRVTS South,15 ft Rainfall 1.40 3.02/90% 850 No 123 0 No   


12-345 Westminster GRVTS North,15 ft  Rainfall 1.40 3.02/90% 850 No 148 0 No   


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 1.92 3.02/90% 850 Yes 39350 90 Yes 
Technical issue with 


flowmeter data 


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 1.92 3.02/90% 850 Yes 19035 94 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 1.92 3.02/90% 850 Yes 25716 92 Yes 
 Technical issue with 


flowmeter data 


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 1.92 3.02/90% 850 Yes 2645 65 Yes   


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 1.92 3.02/90% 850 Yes 3038 74 Yes  
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Event Description 
This Post Storm Technical Memorandum, Number 05 – Storm Start Date January 18, 2010, which discusses Storm Event No. 2009-05 of the 2009-
2010 wet season for the Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study began in the morning on January 18, 2010.  The event 
description, mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order that 
they appear in the Sampling Summary Table above. 
 
Storm 2009-05 produced moderate to heavy rainfall over southern California.  Weather data on the afternoon of January 17, 2010 indicated a 
quantitative precipitation forecast (QPF) of 3.02inches of precipitation with a probability of 90% for the Orange County area (Caltrans District 11) 
and a QPF of 2.74 inches of precipitation with a probability of 90% for the San Diego County area (Caltrans District 12).  The rain event was 
forecasted to last for approximately 72 hours.  Based on the QPF for this storm, it was anticipated that the rain event would be interspersed with brief 
dry periods.  Caltrans was consulted to determine the monitoring strategy for the extended event.  It was determined that the minimum antecedent dry 
period between storms identified in the Operations, Maintenance, and Monitoring (OM&M) Plan (Document No. CTSW-PL-09-208.18.1F) would be 
waived for this extended event.  The storm produced 1.0 inch of precipitation at the Carlsbad Groundcover Roadside Vegetated Treatment Sites 
(GRVTS) location, 1.29 inches of precipitation at the San Diego GRVTS location, 1.40 inches of precipitation at the Westminster GRVTS location, 
and 1.92 inches of precipitation at the Yorba Linda Expanded Roadside Vegetated Treatment Sites (ERVTS) location. 
 
Mobilization Summary 
The storm forecast met the stormwater monitoring storm selection criteria identified in the OM&M Plan (Document No. CTSW-PL-09-208.18.1F) 
and mobilization began on January 18, 2010.  A pre-storm inspection of monitoring equipment was completed on Friday, January 15, 2010.  
Sampling teams were mobilized to the Yorba Linda ERVTS and Westminster GRVTS sites at 3:00 AM and 5:00 AM, respectively.  Sampling teams 
for Carlsbad EOP and San Diego EOP sites were mobilized at 8:00 AM during the storm event.  Composite samples at nine monitoring stations 
throughout the project sites were collected and analyzed as described in the project OM&M Plan.  All locations received rainfall amounts that met the 
Caltrans criteria for a “representative storm event.” 
 
Sampling Issues 
The field team at the Carlsbad GRVTS location, (sites 11-326 and 11-327) observed flow draining from the asphalt roadway into the adjacent gutter 
and into the flumes during the storm.  It should be noted that the field team reported that the concrete pad where the monitoring equipment enclosure 
is located was inundated with ponded runoff during the peak of the storm (approximately 15:00).  A portion of the runoff flow was observed at this 
time bypassing both sides of the concrete collector channel downstream of the monitoring flume, thus inundating the enclosure area and the shoulder 
area of the traffic lanes.  See Attachment 1, Site Location Photos.  The ponded runoff flow observed during the storm peak flowed into Avenida 
Encinas (west of the monitoring flume and Interstate 5) and was not rated.  Accordingly, the measured rated flow in the monitoring flume is an 
underestimation of total runoff of the EOP station.  The relative degree of accuracy of the drainage area and the amount of flow which bypasses the 
flume structure during larger storm events is currently unknown.  Based on the field team observations and examination of previous storm event data 
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at this site, it appears that the relatively low observed runoff to rainfall ratio commonly observed at this site may be a result of these two factors.  In 
addition, ponding was observed immediately downstream of the concrete channel.  This may be attributed to the depressed area at the discharge point 
of the inlet structure and the vegetation impeding runoff from continuing downstream towards the bioswale.  The consultant is evaluating if a 
backwater effect from downstream conditions may impact the flow through the flume.  Once the water depth surpassed the berm within the swale, it 
began migrating downstream through the swale vegetation towards downstream site 11-327.  The flow measurement accuracy issues at site 11-326 
described above are likely to have a significant effect on the accuracy of the observed runoff to rainfall ratio calculation at the downstream bioswale 
discharge monitoring site (11-327).  The degree to which the identified issues at site 11-326 impact site 11-327 is currently unknown, but is being 
evaluated. 
 
At the San Diego GRVTS location, the flume at site 11-328 was found to be uneven when field crews arrived on site.  The pre-storm procedures were 
followed; it is assumed that the strong winds of the storm shifted the EOP site (11-328) flume.  Once onsite, the field crews observed unevenly 
distributed flow entering the biostrips during the storm event.  Flow was measured at all three stations but representative samples were collected only 
at the EOP site (11-328).  There was not enough flow to measure the pH and temperature at the other two sites, 11-329 and 11-330. The field teams, 
again, observed that a small “berm” or buildup of soil and vegetation was located along the edge of pavement.  This condition is impeding runoff 
from entering the biostrip.  Across all sites, the iceplant vegetation adjacent to the roadway sporadically encroaches onto the pavement and the 
underlying soil is slightly higher in elevation than the adjacent roadway.  It is recommended that the grade of the embankment be examined to 
identify if the conditions meet Caltrans roadway design criteria and how the condition may contribute to the bypass of flows during storm events. 
 
The Westminster GRVTS biostrip sites (12-344 and 12-345) did not receive enough total flow volume to generate measurable sample volumes.  Field 
teams have examined the biostrip sites for potential design irregularities or other impediments to runoff collection.  It was observed that the existing 
mature iceplant cover includes a relatively significant base of decomposing undergrowth and organic material at ground level.  Further examination 
of the soil adjacent to the collector pipe has revealed the material to be of light weight organic composition.  Runoff is saturating this material and 
percolating under the collection pipe (as would occur under pre-monitoring conditions).  Additionally, irregularities in the adjacent ground have 
caused observable collection of water in the wood mulch; it is assumed that these irregularities are mitigated by the on-site infiltration.  Further 
observation indicates that the initial drainage area estimation is likely inaccurate.  The crown of the traffic lanes is located within the number 2 lane.  
As a result, the crown would remove the HOV shoulder, HOV lane, the number 1 lane and a portion of the number 2 lane from the drainage area.  
The original drainage area was likely a major contributing factor to differences in predicted runoff and actual runoff.  A raised AC curb on the paved 
shoulder exists between the EOP and the first biostrip site 12-344, Westminster South.  Runoff was observed to accumulate in the gutter and drain to 
the storm drain grate before reaching site 12-344, Westminster South.  The curb is another contributing factor to an overestimated drainage area. 
 
The Yorba Linda ERVTS location, sites 12-225, 12-346, 12-347, 12-348 and 12-349 all received sufficient runoff volume to run samples and 
received well over the minimum amount of storm capture as outlined in the Project OM&M Plan.  Flow at sites 12-346 and 12-347 was observed as 
undermining the flashing.  Field teams have also noted that flow is bypassing flumes at sites 12-348 and 12-349.  As observed at the San Diego 
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location, flow is distributed unevenly for these biostrips (12-348 and 12-349) during the storm event.  Flow volume for these sites will be low.  The 
grade of the embankment should be examined to identify if the conditions at these sites (12-348 and 12-349) meet Caltrans roadway design criteria.  
Flowmeter data was corrupted at sites 12-255 and 12-347 during data transfer, therefore, the hydrograph for sites 12-225 and 12-347 were calculated 
using data collected during the storm including total flow volume, aliquot sample volume, and rainfall information.   
 
Drainage areas for all sites are currently being evaluated to revise the initial estimates provided in the OM&M plan. 
 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair  


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Notes are provided on hydrograph. Hydrographs 12-225 are being calculated based on available data and will be provided. 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
In some instances (discussed above) rainfall to runoff observed ratio much less or much greater than expected. See hydrographs for specific 
comments. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
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Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Carlsbad GRVTS EOP (11-326, 0 ft)
Event: 1/17/2010 - 1/18/2010


Catchment Area (ha): 2.322576
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 01/18/10 12:44


Stop Date/Time: 01/18/10 17:10


Event Rain (mm): 25.40
Max Intensity (mm/hr): 30.48


Runoff Data
Start Date/Time: 01/18/10 12:44


Stop Date/Time: 01/18/10 23:54


Total Flow Volume (L): 155034
Peak Flow (L/s): 20.52
Obs. Fraction Runoff/Rain Volume: 0.263


Sample Data
Start Date/Time: 01/18/10 14:38


Stop Date/Time: 01/18/10 16:23


Estimated Percent Capture: 73%
Successful Aliquots: 6


Notes:  RO/Rain<<1_RO bypassing Carlsbad GRVTS EOP due to flume interface; site reconfiguration may be required.  Recorded flow < than 0.01 L 
was dismissed prior to storm event.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Carlsbad  ERVTS South (11-327, 365 ft)
Event: 1/17/2010 - 1/18/2010


Catchment Area (ha): 2.814962112
Assumed Fraction Runoff/Rain Volume: 0.1


Rain Data
Start Date/Time: 01/18/10 12:44
Stop Date/Time: 01/18/10 17:10


Event Rain (mm): 25.40


Max Intensity (mm/hr): 30.48


Runoff Data
Start Date/Time: 01/18/10 12:45
Stop Date/Time: 01/18/10 22:23


Total Flow Volume (L): 64900


Peak Flow (L/s): 12.95
Obs. Fraction Runoff/Rain Volume: 0.091


Sample Data
Start Date/Time: 01/18/10 15:09
Stop Date/Time: 01/18/10 19:14


Estimated Percent Capture: 96%


Successful Aliquots: 23


Notes: RO/Rain<<1_RO bypassing site 11-326, which causes bypassing for Carlsbad GRVTS South; site configuration may be required to correct 
ponding upstream of site 11-327.   Recorded flow < than 0.01 L was dismissed prior to storm event.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: San Diego ERVTS EOP (11-328, 0 ft)
Event: 1/18/2010


Catchment Area (ha): 0.041806368
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 01/18/10 11:01


Stop Date/Time: 01/18/10 17:41


Event Rain (mm): 32.77


Max Intensity (mm/hr): 51.82


Runoff Data
Start Date/Time: 01/18/10 11:02


Stop Date/Time: 01/18/10 18:38


Total Flow Volume (L): 27247


Peak Flow (L/s): 12.98
Obs. Fraction Runoff/Rain Volume: 1.989


Sample Data
Start Date/Time: 01/18/10 14:43


Stop Date/Time: 01/18/10 16:55


Estimated Percent Capture: 96%


Successful Aliquots: 32


Notes:  RO/Rain>>1_drainage area may be underestimated.  Field teams observed drainage area during storm appears greater than estimated in 
OM&M Plan.  2009 wet season data consistently indicating RO/Rain>>1.  Flume found to be unlevel ~14:00 - no impact on flow suspected.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: San Diego ERVTS Western (11-329, 15.5 ft)
Event: 1/18/2010


Catchment Area (ha): 0.051096672
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 01/18/10 11:01


Stop Date/Time: 01/18/10 17:41


Event Rain (mm): 32.77


Max Intensity (mm/hr): 51.82


Runoff Data
Start Date/Time: 01/18/10 13:50


Stop Date/Time: 01/18/10 21:48


Total Flow Volume (L): 78


Peak Flow (L/s): 0.05
Obs. Fraction Runoff/Rain Volume: 0.005


Sample Data
Start Date/Time: 01/18/10 14:43


Stop Date/Time: 01/18/10 14:51


Estimated Percent Capture: 5%


Successful Aliquots: 2


Notes:  RO/Rain<<1_RO diverted due to mounded vegetation at roadway interface.  Site reconfigurationt to lower strip elevation may be required.  
Recorded flow < than 0.01 L was dismissed prior to storm event.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: San Diego ERVTS Eastern (11-330, 15.5 ft)
Event: 1/18/2010


Catchment Area (ha): 0.0678192192
Assumed Fraction Runoff/Rain Volume: 0.2


Rain Data
Start Date/Time: 01/18/10 11:01


Stop Date/Time: 01/18/10 17:41


Event Rain (mm): 32.77


Max Intensity (mm/hr): 51.82


Runoff Data
Start Date/Time: 01/18/10 11:58


Stop Date/Time: 01/18/10 17:24


Total Flow Volume (L): 66


Peak Flow (L/s): 0.05
Obs. Fraction Runoff/Rain Volume: 0.003


Sample Data
Start Date/Time: 01/18/10 14:43


Stop Date/Time: 01/18/10 14:51


Estimated Percent Capture: 5%


Successful Aliquots: 2


Notes:   RO/Rain<<1_RO diverted due to mounded vegetation at roadway interface.  Site reconfigurationt to lower strip elevation may be required.   
Recorded flow < than 0.01 L was dismissed prior to storm event.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Westminster GRVTS EOP (12-343, 0 ft)
Event: 1/17/2010 - 1/18/2010


Catchment Area (ha): 0.088257888
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 01/17/10 15:58


Stop Date/Time: 01/18/10 15:00


Event Rain (mm): 35.56


Max Intensity (mm/hr): 30.48


Runoff Data
Start Date/Time: 01/17/10 17:16


Stop Date/Time: 01/18/10 15:25


Total Flow Volume (L): 7009


Peak Flow (L/s): 2.75
Obs. Fraction Runoff/Rain Volume: 0.223


Sample Data
Start Date/Time: 01/18/10 06:28


Stop Date/Time: 01/18/10 14:04


Estimated Percent Capture: 72%


Successful Aliquots: 8


Notes:  RO/Rain<<1_drainage area may be overestimated.  Field team observations indicate roadway is crowned, resulting in decreased area. 
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Event Summary
Site: Westminster GRVTS North  (12-345,15 ft)
Event: 1/17/2010 - 1/18/2010


Catchment Area (ha): 0.088257888
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data
Start Date/Time: 01/17/10 15:58


Stop Date/Time: 01/18/10 15:00


Event Rain (mm): 35.56


Max Intensity (mm/hr): 30.48


Runoff Data
Start Date/Time: 01/17/10 20:24


Stop Date/Time: 01/18/10 21:57


Total Flow Volume (L): 148


Peak Flow (L/s): 0.06
Obs. Fraction Runoff/Rain Volume: 0.005


Sample Data
Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes: RO/Rain<<1_RO infiltration suspected; field team notes soil may have high infilt. rate.  No flow appears to travel to collection pipe and 
drainage area may be overestimated.  Field team notes rdway is crowned, resulting in decreased area.  Sample vol insuff for lab analysis.
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Event Summary
Site: Yorba Linda ERVTS EOP (12-225, 0 ft)
Event: 1/17/2010 - 1/18/2010


Catchment Area (ha): 0.0910449792
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 01/17/10 15:25


Stop Date/Time: 01/18/10 20:40


Event Rain (mm): 48.77


Max Intensity (mm/hr): 45.72


Runoff Data
Start Date/Time: 01/17/10 15:30


Stop Date/Time: 01/18/10 17:44


Total Flow Volume (L): 39350


Peak Flow (L/s): 8.12
Obs. Fraction Runoff/Rain Volume: 0.886


Sample Data
Start Date/Time: 01/17/10 20:16


Stop Date/Time: 01/18/10 15:18


Estimated Percent Capture: 90%


Successful Aliquots: 19


Notes: Estimated data.  Flowmeter data was corrupted.  Hydrograph was estimated using data collected during the storm including total flow 
volume, aliquot sample volume, and rainfall information.
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Event Summary
Site: Yorba Linda ERVTS West (12-346, 10 ft)
Event: 1/17/2010 - 1/18/2010


Catchment Area (ha): 0.1133417088
Assumed Fraction Runoff/Rain Volume: 0.79


Rain Data
Start Date/Time: 01/17/10 15:25


Stop Date/Time: 01/18/10 20:40


Event Rain (mm): 48.77


Max Intensity (mm/hr): 45.72


Runoff Data
Start Date/Time: 01/17/10 15:20


Stop Date/Time: 01/18/10 16:37


Total Flow Volume (L): 19035


Peak Flow (L/s): 9.58
Obs. Fraction Runoff/Rain Volume: 0.344


Sample Data
Start Date/Time: 01/18/10 10:06


Stop Date/Time: 01/18/10 15:25


Estimated Percent Capture: 94%


Successful Aliquots: 19


Notes: RO/Rain<<1_RO diverted due to undermining at flashing.  Flow infiltrates beneath flashing.  Soil/pipe interface may require retrofit.
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Event Summary
Site: Yorba Linda ERVTS West-Central (12-347, 21 ft)
Event: 1/17/2010 - 1/18/2010


Catchment Area (ha): 0.120773952
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 01/17/10 15:25


Stop Date/Time: 01/18/10 20:40


Event Rain (mm): 48.77


Max Intensity (mm/hr): 45.72


Runoff Data
Start Date/Time: 01/17/10 15:25


Stop Date/Time: 01/18/10 20:40


Total Flow Volume (L): 25716


Peak Flow (L/s): 16.52
Obs. Fraction Runoff/Rain Volume: 0.437


Sample Data
Start Date/Time: 01/18/10 13:12


Stop Date/Time: 01/18/10 15:23


Estimated Percent Capture: 92%


Successful Aliquots: 25


Notes: Estimated data.  Flowmeter data was corrupted.  Hydrograph was estimated using data collected during the storm including total flow volume, 
aliquot sample volume, and rainfall information. RO/Rain<<1_RO diverted due to undermining at flashing.  Flow infiltrates beneath flashing. 
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Event Summary
Site: Yorba Linda ERVTS East-Central (12-348, 21 ft)
Event: 1/17/2010 - 1/18/2010


Catchment Area (ha): 0.1291352256
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 01/17/10 15:25


Stop Date/Time: 01/18/10 20:40


Event Rain (mm): 48.77


Max Intensity (mm/hr): 45.72


Runoff Data
Start Date/Time: 01/17/10 16:48


Stop Date/Time: 01/18/10 19:06


Total Flow Volume (L): 2645


Peak Flow (L/s): 1.65
Obs. Fraction Runoff/Rain Volume: 0.042


Sample Data
Start Date/Time: 01/18/10 13:53


Stop Date/Time: 01/18/10 15:03


Estimated Percent Capture: 65%


Successful Aliquots: 4


Notes: RO/Rain<<1_RO bypassing collection system due to vegetation berm obstruction at soil/pavement interface.  Soil/pipe interface may require 
retrofit.
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Event Summary
Site: Yorba Linda ERVTS East (12-349, 21 ft)
Event: 1/17/2010 - 1/18/2010


Catchment Area (ha): 0.1226320128
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 01/17/10 15:25


Stop Date/Time: 01/18/10 20:40


Event Rain (mm): 48.77


Max Intensity (mm/hr): 45.72


Runoff Data
Start Date/Time: 01/17/10 17:00


Stop Date/Time: 01/18/10 16:35


Total Flow Volume (L): 3038


Peak Flow (L/s): 2.24
Obs. Fraction Runoff/Rain Volume: 0.051


Sample Data
Start Date/Time: 01/18/10 13:59


Stop Date/Time: 01/18/10 15:15


Estimated Percent Capture: 74%


Successful Aliquots: 5


Notes: RO/Rain<<1_RO bypassing collection system due to vegetation berm obstruction at soil/pavement interface.  Soil/pipe interface may require 
retrofit.
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Preliminary examination of the analytical data for Carlsbad EOP and bioswale (sites 11-326 and 11-327) indicate that observed constituent 
concentrations are consistent with concentrations generally observed in freeway runoff samples.  Comparisons of the bioswale (11-327) to the EOP 
(11-326) site indicate that ammonia, nitrate, nitrite, turbidity and metals concentrations were lower in the bioswale discharge than the EOP runoff.  
Ortho-phosphorus as well as total dissolved solids (TDS) and total organic carbon (TOC) were observed to be higher in runoff that made contact with 
the bioswale than the EOP runoff.  These constitutes are typically found in organic matter, and are not typical of roadway runoff.  The San Diego 
EOP site has concentrations that are similar to concentrations generally observed in freeway runoff samples.  The Westminster EOP, site 12-343 
indicates that observed constituent concentrations are consistent with concentrations generally observed in freeway runoff samples.  At the Yorba 
Linda sites, most constituent concentrations are consistent with concentrations generally observed in freeway runoff samples.  Dissolved of metals 
levels were exceptionally low for all of the Yorba Linda sites.  Comparison of the results for the five Yorba Linda sites indicates that ammonia, 
nitrates, nitrites and some metals concentrations were lower in the biostrip discharges than the EOP runoff.  Several conventional constituents [total 
dissolved solids (TDS), total suspended solids (TSS), dissolved organic carbon (DOC)] and some nutrient concentrations (phosphorus and 
ortho-phosphorus) and were observed to be higher in runoff that made contact with the biostrip than the EOP runoff.   
 
Dissolved lead is an exception that was found to be considerably low in all samples.  Since the Caltrans Study was conducted in 2003, the public has 
moved away from using lead in most products. Caltrans 2003. 
 
Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-065.51.42. 
 
Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package. 
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
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Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Mobilization 


ID 
Monitoring 


Site ID 
Sample 


End Date Constituent Fraction
Reported 


Value 
Overall 
Qualifier Units 


Reporting 
Limit 


2009-04 11-326 18-Jan-10 
Hardness as 
CaCO3 Total 28   mg/L 2


2009-04 11-326 18-Jan-10 TDS N/A 47   mg/L 1
2009-04 11-326 18-Jan-10 TSS N/A 156   mg/L 1
2009-04 11-326 18-Jan-10 EC N/A 110   umhos/cm 1
2009-04 11-326 18-Jan-10 Temperature N/A 15.3   ˚C 0.1
2009-04 11-326 18-Jan-10 pH N/A 8.05   pH units 0.1
2009-04 11-326 18-Jan-10 TOC N/A 8.8   mg/L 1
2009-04 11-326 18-Jan-10 DOC N/A 6.3   mg/L 1
2009-04 11-326 18-Jan-10 Turbidity N/A 45.3   NTU 0.05
2009-04 11-326 18-Jan-10 NH3-N Total 0.23   mg/L 0.1
2009-04 11-326 18-Jan-10 NO3-N N/A 0.44   mg/L 0.1
2009-04 11-326 18-Jan-10 NO2-N N/A 0.02 J mg/L 0.1
2009-04 11-326 18-Jan-10 TKN Total 2.16   mg/L 0.1
2009-04 11-326 18-Jan-10 P Total 1.12   mg/L 0.03
2009-04 11-326 18-Jan-10 Ortho-P Diss 0.07   mg/L 0.03
2009-04 11-326 18-Jan-10 As Diss 0.3 J ug/L 0.5
2009-04 11-326 18-Jan-10 As Total 1.2   ug/L 0.5
2009-04 11-326 18-Jan-10 Cd Diss 0.1 J ug/L 0.2
2009-04 11-326 18-Jan-10 Cd Total 0.6   ug/L 0.2
2009-04 11-326 18-Jan-10 Cr Diss 8.4   ug/L 1
2009-04 11-326 18-Jan-10 Cr Total 16   ug/L 1
2009-04 11-326 18-Jan-10 Cu Diss 12   ug/L 1
2009-04 11-326 18-Jan-10 Cu Total 73   ug/L 1
2009-04 11-326 18-Jan-10 Pb Diss 0.5   ug/L 0.5
2009-04 11-326 18-Jan-10 Pb Total 30   ug/L 0.5
2009-04 11-326 18-Jan-10 Ni Diss 1.6   ug/L 1
2009-04 11-326 18-Jan-10 Ni Total 7.3   ug/L 1
2009-04 11-326 18-Jan-10 Zn Diss 39   ug/L 5
2009-04 11-326 18-Jan-10 Zn Total 270   ug/L 5


2009-03 11-327 18-Jan-10 
Hardness as 
CaCO3 Total 46   mg/L 2
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-03 11-327 18-Jan-10 TDS N/A 126   mg/L 1
2009-03 11-327 18-Jan-10 TSS N/A 16   mg/L 1
2009-03 11-327 18-Jan-10 EC N/A 313   umhos/cm 1
2009-04 11-327 18-Jan-10 Temperature N/A 18.48   ˚C 0.1
2009-04 11-327 18-Jan-10 pH N/A 7.9   pH units 0.1
2009-03 11-327 18-Jan-10 TOC N/A 13.4   mg/L 1
2009-03 11-327 18-Jan-10 DOC N/A 10.8   mg/L 1
2009-03 11-327 18-Jan-10 Turbidity N/A 23.1   NTU 0.05
2009-03 11-327 18-Jan-10 NH3-N Total 0.03 J mg/L 0.1
2009-03 11-327 18-Jan-10 NO3-N N/A 0.5   mg/L 0.1
2009-03 11-327 18-Jan-10 NO2-N N/A 0.01 J mg/L 0.1
2009-03 11-327 18-Jan-10 TKN Total 1.08   mg/L 0.1
2009-03 11-327 18-Jan-10 P Total 0.48   mg/L 0.03
2009-03 11-327 18-Jan-10 Ortho-P Diss 0.38   mg/L 0.03
2009-03 11-327 18-Jan-10 As Diss 0.6   ug/L 0.5
2009-03 11-327 18-Jan-10 As Total 0.8   ug/L 0.5
2009-03 11-327 18-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-03 11-327 18-Jan-10 Cd Total 0.1 UJ ug/L 0.2
2009-03 11-327 18-Jan-10 Cr Diss 8.5   ug/L 1
2009-03 11-327 18-Jan-10 Cr Total 10   ug/L 1
2009-03 11-327 18-Jan-10 Cu Diss 10   ug/L 1
2009-03 11-327 18-Jan-10 Cu Total 17   ug/L 1
2009-03 11-327 18-Jan-10 Pb Diss 0.2 J ug/L 0.5
2009-03 11-327 18-Jan-10 Pb Total 4.8   ug/L 0.5
2009-03 11-327 18-Jan-10 Ni Diss 1.2   ug/L 1
2009-03 11-327 18-Jan-10 Ni Total 1.8   ug/L 1
2009-03 11-327 18-Jan-10 Zn Diss 22   ug/L 5
2009-03 11-327 18-Jan-10 Zn Total 54   ug/L 5


2009-04 11-328 18-Jan-10 
Hardness as 
CaCO3 Total 36   mg/L 2


2009-04 11-328 18-Jan-10 TDS N/A 31   mg/L 1
2009-04 11-328 18-Jan-10 TSS N/A 44   mg/L 1
2009-04 11-328 18-Jan-10 EC N/A 77   umhos/cm 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-04 11-328 18-Jan-10 Temperature N/A 14.2   ˚C 0.1
2009-04 11-328 18-Jan-10 pH N/A 7.86   pH units 0.1
2009-04 11-328 18-Jan-10 TOC N/A 7   mg/L 1
2009-04 11-328 18-Jan-10 DOC N/A 5.2   mg/L 1
2009-04 11-328 18-Jan-10 Turbidity N/A 29.5   NTU 0.05
2009-04 11-328 18-Jan-10 NH3-N Total 0.07 J mg/L 0.1
2009-04 11-328 18-Jan-10 NO3-N N/A 0.22   mg/L 0.1
2009-04 11-328 18-Jan-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-04 11-328 18-Jan-10 TKN Total 0.79   mg/L 0.1
2009-04 11-328 18-Jan-10 P Total 0.24   mg/L 0.03
2009-04 11-328 18-Jan-10 Ortho-P Diss 0.17   mg/L 0.03
2009-04 11-328 18-Jan-10 As Diss 0.7   ug/L 0.5
2009-04 11-328 18-Jan-10 As Total 2.2   ug/L 0.5
2009-04 11-328 18-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-04 11-328 18-Jan-10 Cd Total 0.1 J ug/L 0.2
2009-04 11-328 18-Jan-10 Cr Diss 4.6   ug/L 1
2009-04 11-328 18-Jan-10 Cr Total 8.6   ug/L 1
2009-04 11-328 18-Jan-10 Cu Diss 8.1   ug/L 1
2009-04 11-328 18-Jan-10 Cu Total 27   ug/L 1
2009-04 11-328 18-Jan-10 Pb Diss 0.3 J ug/L 0.5
2009-04 11-328 18-Jan-10 Pb Total 16   ug/L 0.5
2009-04 11-328 18-Jan-10 Ni Diss 1.1   ug/L 1
2009-04 11-328 18-Jan-10 Ni Total 3.3   ug/L 1
2009-04 11-328 18-Jan-10 Zn Diss 23   ug/L 5
2009-04 11-328 18-Jan-10 Zn Total 98   ug/L 5


2009-04 12-343 18-Jan-10 
Hardness as 
CaCO3 Total 20   mg/L 2


2009-04 12-343 18-Jan-10 TDS N/A 36   mg/L 1
2009-04 12-343 18-Jan-10 TSS N/A 148   mg/L 1
2009-04 12-343 18-Jan-10 EC N/A 57   umhos/cm 1
2009-04 11-343 18-Jan-10 Temperature N/A 16.3   ˚C 0.1
2009-04 11-343 18-Jan-10 pH N/A 8.21   pH units 0.1
2009-04 12-343 18-Jan-10 TOC N/A 6.7   mg/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-04 12-343 18-Jan-10 DOC N/A 5.5   mg/L 1
2009-04 12-343 18-Jan-10 Turbidity N/A 30.6   NTU 0.05
2009-04 12-343 18-Jan-10 NH3-N Total 0.17   mg/L 0.1
2009-04 12-343 18-Jan-10 NO3-N N/A 0.26   mg/L 0.1
2009-04 12-343 18-Jan-10 NO2-N N/A 0.01 J mg/L 0.1
2009-04 12-343 18-Jan-10 TKN Total 2   mg/L 0.1
2009-04 12-343 18-Jan-10 P Total 0.29   mg/L 0.03
2009-04 12-343 18-Jan-10 Ortho-P Diss 0.07   mg/L 0.03
2009-04 12-343 18-Jan-10 As Diss 0.3 J ug/L 0.5
2009-04 12-343 18-Jan-10 As Total 1.3   ug/L 0.5
2009-04 12-343 18-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-04 12-343 18-Jan-10 Cd Total 0.7   ug/L 0.2
2009-04 12-343 18-Jan-10 Cr Diss 1.5   ug/L 1
2009-04 12-343 18-Jan-10 Cr Total 9.1   ug/L 1
2009-04 12-343 18-Jan-10 Cu Diss 12   ug/L 1
2009-04 12-343 18-Jan-10 Cu Total 81   ug/L 1
2009-04 12-343 18-Jan-10 Pb Diss 0.4 J ug/L 0.5
2009-04 12-343 18-Jan-10 Pb Total 44   ug/L 0.5
2009-04 12-343 18-Jan-10 Ni Diss 1.3   ug/L 1
2009-04 12-343 18-Jan-10 Ni Total 8.2   ug/L 1
2009-04 12-343 18-Jan-10 Zn Diss 32   ug/L 5
2009-04 12-343 18-Jan-10 Zn Total 370   ug/L 5


2009-04 12-225 18-Jan-10 
Hardness as 
CaCO3 Total 28   mg/L 2


2009-04 12-225 18-Jan-10 TDS N/A 46   mg/L 1
2009-04 12-225 18-Jan-10 TSS N/A 36   mg/L 1
2009-04 12-225 18-Jan-10 EC N/A 71   umhos/cm 1
2009-04 11-225 18-Jan-10 Temperature N/A 14.7   ˚C 0.1
2009-04 11-225 18-Jan-10 pH N/A 8.03   pH units 0.1
2009-04 12-225 18-Jan-10 TOC N/A 8.3   mg/L 1
2009-04 12-225 18-Jan-10 DOC N/A 5.4   mg/L 1
2009-04 12-225 18-Jan-10 Turbidity N/A 41.5   NTU 0.05
2009-04 12-225 18-Jan-10 NH3-N Total 0.26   mg/L 0.1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-04 12-225 18-Jan-10 NO3-N N/A 0.51   mg/L 0.1
2009-04 12-225 18-Jan-10 NO2-N N/A 0.04 J mg/L 0.1
2009-04 12-225 18-Jan-10 TKN Total 0.7   mg/L 0.1
2009-04 12-225 18-Jan-10 P Total 0.1   mg/L 0.03
2009-04 12-225 18-Jan-10 Ortho-P Diss 0.03   mg/L 0.03
2009-04 12-225 18-Jan-10 As Diss 0.4 J ug/L 0.5
2009-04 12-225 18-Jan-10 As Total 1.1   ug/L 0.5
2009-04 12-225 18-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-04 12-225 18-Jan-10 Cd Total 0.6   ug/L 0.2
2009-04 12-225 18-Jan-10 Cr Diss 2   ug/L 1
2009-04 12-225 18-Jan-10 Cr Total 6.6   ug/L 1
2009-04 12-225 18-Jan-10 Cu Diss 12   ug/L 1
2009-04 12-225 18-Jan-10 Cu Total 55   ug/L 1
2009-04 12-225 18-Jan-10 Pb Diss 0.1 J ug/L 0.5
2009-04 12-225 18-Jan-10 Pb Total 19   ug/L 0.5
2009-04 12-225 18-Jan-10 Ni Diss 2.2   ug/L 1
2009-04 12-225 18-Jan-10 Ni Total 6.1   ug/L 1
2009-04 12-225 18-Jan-10 Zn Diss 100   ug/L 5
2009-04 12-225 18-Jan-10 Zn Total 280   ug/L 5


2009-04 12-346 18-Jan-10 
Hardness as 
CaCO3 Total 18   mg/L 2


2009-04 12-346 18-Jan-10 TDS N/A 14   mg/L 1
2009-04 12-346 18-Jan-10 TSS N/A 29   mg/L 1
2009-04 12-346 18-Jan-10 EC N/A 36   umhos/cm 1
2009-04 11-346 18-Jan-10 Temperature N/A 14.6   ˚C 0.1
2009-04 11-346 18-Jan-10 pH N/A 7.96   pH units 0.1
2009-04 12-346 18-Jan-10 TOC N/A 4.4   mg/L 1
2009-04 12-346 18-Jan-10 DOC N/A 3.4   mg/L 1
2009-04 12-346 18-Jan-10 Turbidity N/A 22.2   NTU 0.05
2009-04 12-346 18-Jan-10 NH3-N Total 0.05 J mg/L 0.1
2009-04 12-346 18-Jan-10 NO3-N N/A 0.2   mg/L 0.1
2009-04 12-346 18-Jan-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-04 12-346 18-Jan-10 TKN Total 0.4   mg/L 0.1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-04 12-346 18-Jan-10 P Total 0.08   mg/L 0.03
2009-04 12-346 18-Jan-10 Ortho-P Diss 0.03   mg/L 0.03
2009-04 12-346 18-Jan-10 As Diss 0.2 J ug/L 0.5
2009-04 12-346 18-Jan-10 As Total 0.6   ug/L 0.5
2009-04 12-346 18-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-04 12-346 18-Jan-10 Cd Total 0.1 J ug/L 0.2
2009-04 12-346 18-Jan-10 Cr Diss 0.8 J ug/L 1
2009-04 12-346 18-Jan-10 Cr Total 3   ug/L 1
2009-04 12-346 18-Jan-10 Cu Diss 5.5   ug/L 1
2009-04 12-346 18-Jan-10 Cu Total 20   ug/L 1
2009-04 12-346 18-Jan-10 Pb Diss 0.09 J ug/L 0.5
2009-04 12-346 18-Jan-10 Pb Total 5.6   ug/L 0.5
2009-04 12-346 18-Jan-10 Ni Diss 0.7 J ug/L 1
2009-04 12-346 18-Jan-10 Ni Total 2.5   ug/L 1
2009-04 12-346 18-Jan-10 Zn Diss 13   ug/L 5
2009-04 12-346 18-Jan-10 Zn Total 52   ug/L 5


2009-04 12-347 18-Jan-10 
Hardness as 
CaCO3 Total 28   mg/L 2


2009-04 12-347 18-Jan-10 TDS N/A 50   mg/L 1
2009-04 12-347 18-Jan-10 TSS N/A 46   mg/L 1
2009-04 12-347 18-Jan-10 EC N/A 94   umhos/cm 1
2009-04 11-347 18-Jan-10 Temperature N/A 14.5   ˚C 0.1
2009-04 11-347 18-Jan-10 pH N/A 7.54   pH units 0.1
2009-04 12-347 18-Jan-10 TOC N/A 18.1   mg/L 1
2009-04 12-347 18-Jan-10 DOC N/A 12.5   mg/L 1
2009-04 12-347 18-Jan-10 Turbidity N/A 57.9   NTU 0.05
2009-04 12-347 18-Jan-10 NH3-N Total 0.1   mg/L 0.1
2009-04 12-347 18-Jan-10 NO3-N N/A 0.26   mg/L 0.1
2009-04 12-347 18-Jan-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-04 12-347 18-Jan-10 TKN Total 1.38   mg/L 0.1
2009-04 12-347 18-Jan-10 P Total 0.25   mg/L 0.03
2009-04 12-347 18-Jan-10 Ortho-P Diss 0.12   mg/L 0.03
2009-04 12-347 18-Jan-10 As Diss 1   ug/L 0.5







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 1/18/2010 
 
 


P:\Environmental - Schaedler\5012-08-0029 Caltrans GRVTS\09-10 Report\Appendices\Appendix E PSTMs\URS PSTMs\CTSW-TM-09-211.16.05.doc Page 27 of 29 
 


Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-04 12-347 18-Jan-10 As Total 1.8   ug/L 0.5
2009-04 12-347 18-Jan-10 Cd Diss 0.2   ug/L 0.2
2009-04 12-347 18-Jan-10 Cd Total 0.5   ug/L 0.2
2009-04 12-347 18-Jan-10 Cr Diss 0.8 J ug/L 1
2009-04 12-347 18-Jan-10 Cr Total 3.9   ug/L 1
2009-04 12-347 18-Jan-10 Cu Diss 7.1   ug/L 1
2009-04 12-347 18-Jan-10 Cu Total 14   ug/L 1
2009-04 12-347 18-Jan-10 Pb Diss 0.3 U ug/L 0.5
2009-04 12-347 18-Jan-10 Pb Total 7.9   ug/L 0.5
2009-04 12-347 18-Jan-10 Ni Diss 1.5   ug/L 1
2009-04 12-347 18-Jan-10 Ni Total 4.3   ug/L 1
2009-04 12-347 18-Jan-10 Zn Diss 16   ug/L 5
2009-04 12-347 18-Jan-10 Zn Total 36   ug/L 5


2009-04 12-348 18-Jan-10 
Hardness as 
CaCO3 Total 64   mg/L 2


2009-04 12-348 18-Jan-10 TDS N/A 80   mg/L 1
2009-04 12-348 18-Jan-10 TSS N/A 8   mg/L 1
2009-04 12-348 18-Jan-10 EC N/A 81   umhos/cm 1
2009-04 11-348 18-Jan-10 Temperature N/A 14.5   ˚C 0.1
2009-04 11-348 18-Jan-10 pH N/A 7.34   pH units 0.1
2009-04 12-348 18-Jan-10 TOC N/A 16.9   mg/L 1
2009-04 12-348 18-Jan-10 DOC N/A 13.4   mg/L 1
2009-04 12-348 18-Jan-10 Turbidity N/A 20   NTU 0.05
2009-04 12-348 18-Jan-10 NH3-N Total 0.05 J mg/L 0.1
2009-04 12-348 18-Jan-10 NO3-N N/A 0.38   mg/L 0.1
2009-04 12-348 18-Jan-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-04 12-348 18-Jan-10 TKN Total 1.59   mg/L 0.1
2009-04 12-348 18-Jan-10 P Total 0.41   mg/L 0.03
2009-04 12-348 18-Jan-10 Ortho-P Diss 0.34   mg/L 0.03
2009-04 12-348 18-Jan-10 As Diss 2.8   ug/L 0.5
2009-04 12-348 18-Jan-10 As Total 3.4   ug/L 0.5
2009-04 12-348 18-Jan-10 Cd Diss 3   ug/L 0.2
2009-04 12-348 18-Jan-10 Cd Total 4.9   ug/L 0.2
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-04 12-348 18-Jan-10 Cr Diss 0.8 J ug/L 1
2009-04 12-348 18-Jan-10 Cr Total 2.7   ug/L 1
2009-04 12-348 18-Jan-10 Cu Diss 9.4   ug/L 1
2009-04 12-348 18-Jan-10 Cu Total 15   ug/L 1
2009-04 12-348 18-Jan-10 Pb Diss 0.2 J ug/L 0.5
2009-04 12-348 18-Jan-10 Pb Total 3.6   ug/L 0.5
2009-04 12-348 18-Jan-10 Ni Diss 2.9   ug/L 1
2009-04 12-348 18-Jan-10 Ni Total 4.6   ug/L 1
2009-04 12-348 18-Jan-10 Zn Diss 17   ug/L 5
2009-04 12-348 18-Jan-10 Zn Total 43   ug/L 5


2009-04 12-349 18-Jan-10 
Hardness as 
CaCO3 Total 62   mg/L 2


2009-04 12-349 18-Jan-10 TDS N/A 88   mg/L 1
2009-04 12-349 18-Jan-10 TSS N/A 367   mg/L 1
2009-04 12-349 18-Jan-10 EC N/A 217   umhos/cm 1
2009-04 11-349 18-Jan-10 Temperature N/A 14.6   ˚C 0.1
2009-04 11-349 18-Jan-10 pH N/A 7.39   pH units 0.1
2009-04 12-349 18-Jan-10 TOC N/A 25.8   mg/L 1
2009-04 12-349 18-Jan-10 DOC N/A 22.4   mg/L 1
2009-04 12-349 18-Jan-10 Turbidity N/A 72.1   NTU 0.05
2009-04 12-349 18-Jan-10 NH3-N Total 0.07 J mg/L 0.1
2009-04 12-349 18-Jan-10 NO3-N N/A 2.46   mg/L 0.1
2009-04 12-349 18-Jan-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-04 12-349 18-Jan-10 TKN Total 1.87   mg/L 0.1
2009-04 12-349 18-Jan-10 P Total 0.95   mg/L 0.03
2009-04 12-349 18-Jan-10 Ortho-P Diss 0.43   mg/L 0.03
2009-04 12-349 18-Jan-10 As Diss 2.1   ug/L 0.5
2009-04 12-349 18-Jan-10 As Total 3.1   ug/L 0.5
2009-04 12-349 18-Jan-10 Cd Diss 0.2   ug/L 0.2
2009-04 12-349 18-Jan-10 Cd Total 0.6   ug/L 0.2
2009-04 12-349 18-Jan-10 Cr Diss 0.8 J ug/L 1
2009-04 12-349 18-Jan-10 Cr Total 4.5   ug/L 1
2009-04 12-349 18-Jan-10 Cu Diss 8.4   ug/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-04 12-349 18-Jan-10 Cu Total 14   ug/L 1
2009-04 12-349 18-Jan-10 Pb Diss 0.2 U ug/L 0.5
2009-04 12-349 18-Jan-10 Pb Total 6.8   ug/L 0.5
2009-04 12-349 18-Jan-10 Ni Diss 3   ug/L 1
2009-04 12-349 18-Jan-10 Ni Total 6.4   ug/L 1
2009-04 12-349 18-Jan-10 Zn Diss 21   ug/L 5
2009-04 12-349 18-Jan-10 Zn Total 37   ug/L 5
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry Hours


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.6 0.88/100% 18 Yes 104846 80 Yes   


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.6 0.88/100% 18 Yes 48693 92 Yes   


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.84 0.97/100% 20 Yes 5010 90 Yes   


12-344 Westminster GRVTS South, 15 ft Rainfall 0.84 0.97/100% 20 Yes 1254 85 Yes   


12-345 Westminster GRVTS North, 15 ft Rainfall 0.84 0.97/100% 20 Yes 1168 88 Yes   


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 0.97 0.97/100% 15 Yes 16876 88 Yes 
Technical issue with 


flowmeter data  


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 0.97 0.97/100% 15 Yes 13121 91 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 0.97 0.97/100% 15 Yes 16023 91 Yes   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 0.97 0.97/100% 15 Yes 2997 86 Yes   


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 0.97 0.97/100% 15 Yes 4975 84 Yes   
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Event Description 
This Post Storm Technical Memorandum, Number 06 – Storm Start Date January 19, 2010, which discusses Storm Event No. 2009-06 of the 2009-
2010 wet season for the Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study began in the morning on January 19, 2010.  The event 
description, mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order that 
they appear in the Sampling Summary Table above. 
 
Storm 2009-06 produced moderate to heavy rainfall over southern California.  Weather data on the afternoon of January 18, 2010 indicated a 
quantitative precipitation forecast (QPF) of 0.97 inch of precipitation with a probability of 100% for the Orange County area (Caltrans District 11) 
and a QPF of 0.88 inch of precipitation with a probability of 100% for the San Diego County area (Caltrans District 12).  The rain event was 
forecasted to last for approximately 72 hours.  Based on the QPF for this storm, it was anticipated that the rain event would be interspersed with brief 
dry periods.  Caltrans was consulted to determine the monitoring strategy for the extended event.  It was determined that the minimum antecedent dry 
period between storms identified in the Operations, Maintenance, and Monitoring (OM&M) Plan (Document No. CTSW-PL-09-208.18.1F) would be 
waived for this extended event.  The storm produced 0.60 inch of precipitation at the Carlsbad Groundcover Roadside Vegetated Treatment Sites 
(GRVTS) location, 0.84 inch of precipitation at the Westminster GRVTS location, and 0.97 inch of precipitation at the Yorba Linda Expanded 
Roadside Vegetated Treatment Sites (ERVTS) location. 
 
Mobilization Summary 
The storm forecast met the stormwater monitoring storm selection criteria identified in the OM&M Plan and mobilization began on January 19, 2010.  
Because there was another event 15 hours prior to this storm, the consultant was given authorization from Caltrans to forego pre- and post-storm field 
checks until storms were discontinued at the end of the week, on January 22, 2010.  Monitoring was discontinued at the San Diego SR-52 location 
(sites 11-328, 11-329 and 11-330) with authorization from Caltrans on the morning of January 19, 2010.  Field crews, over the past few storms, 
indicated that the amount of flow that was entering into the biostrips were only from direct rainfall. No highway runoff is being captured by the 
bioswale collection systems for the San Diego (SR-52) site.  Subsequently, with approval from Caltrans sampling at the San Diego (SR-52) site was 
suspended.  Sampling teams were mobilized to the Yorba Linda ERVTS and Westminster GRVTS sites at 09:30.  All equipment and hardware were 
confirmed to function normally at the two sites.  Sampling teams for Carlsbad EOP and were mobilized at 10:30 during the storm event.  Composite 
samples at ten monitoring stations throughout the project sites were collected and analyzed as described in the project OM&M Plan.  All locations 
received rainfall amounts that met the Caltrans OM&M plan criteria for a “representative storm event.” 
  
Sampling Issues 
The field team at the Carlsbad GRVTS location, (sites 11-326 and 11-327) observed flow draining from the asphalt roadway into the adjacent gutter 
and into the flumes during the storm.  A portion of the runoff flow was observed at this time bypassing both sides of the concrete collector channel 
downstream of the monitoring flume, thus inundating the enclosure area and the shoulder area of the traffic lanes.  See Attachment 1, Site Location 
Photos.  The ponded runoff flow observed during the storm peak flowed into Avenida Encinas (west of the monitoring flume and Intestate 5) and was 
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not rated.  Accordingly, the measured rated flow in the monitoring flume is an underestimation of total runoff of the EOP station.  The relative degree 
of accuracy of the drainage area and the amount of flow which bypasses the flume structure during larger storm events is currently unknown.  Based 
on the field team observations and examination of previous storm event data at this site, it appears that the relatively low observed runoff to rainfall 
ratio commonly observed at this site may be a result of these two factors.  In addition, ponding was observed immediately downstream of the 
concrete channel.  This condition may be attributed to the depressed area at the discharge point of the inlet structure and the vegetation impeding 
runoff from continuing downstream towards the bioswale.  The consultant is evaluating if a backwater effect from downstream conditions may 
impact the flow through the flume.  Once the water depth surpassed the berm, it began migrating downstream through the swale vegetation towards 
downstream site 11-327.  The flow measurement accuracy issues at site 11-326 likely have a significant effect on the accuracy of the observed runoff 
to rainfall ratio calculation at the downstream bioswale discharge monitoring (site 11-327).  The degree to which the identified issues at site 11-326 
impact site 11-327 is currently unknown, but is being evaluated. 
 
The Westminster GRVTS biostrip sites (sites 12-344 and 12-345) received enough total flow volume to generate sample volumes.  Small amounts of 
sediment and organic debris were observed and subsequently removed from the flumes at various intervals during the storm.  This debris is assumed 
not to substantially affect the flow data.  However, field teams have examined the biostrip sites for potential design irregularities or other 
impediments to runoff collection.  It was again observed that the existing mature iceplant cover includes a relatively significant base of decomposing 
undergrowth and organic material at ground level.  Further examination of the soil adjacent to the collector pipe has revealed the material to be of 
light weight organic composition.  Runoff is saturating this material and percolating under the collection pipe (as would occur under pre-monitoring 
conditions).  Additionally, irregularities in the adjacent ground have caused observable collection of water in the wood mulch.  Further observation 
indicates that the initial drainage area estimation is likely inaccurate.  The crown of the traffic lanes is located within the number 2 lane.  As a result, 
the crown would remove the HOV shoulder, HOV lane, the number 1 lane and a portion of the number 2 lane from the drainage area.  The original 
drainage area was likely a major contributing factor to differences in predicted runoff and actual runoff.  A raised AC curb on the paved shoulder 
exists between the EOP and the first biostrip site 12-344, Westminster South.  Runoff was observed to accumulate in the gutter and drain to the storm 
drain grate before reaching site 12-344, Westminster South.  The curb is another contributing factor to an overestimated drainage area. 
 
The Yorba Linda ERVTS location sites 12-225, 12-346, 12-347, 12-348 and 12-349 all received sufficient runoff volume to run samples and received 
well over the minimum amount of storm capture as outlined in the Project OM&M Plan.  Field teams have observed that flow is undermining the 
flashing at site 12-346.  Flowmeter data was corrupted at site 12-255 during data transfer; therefore, the hydrograph for site 12-225 was calculated 
using data collected during the storm including total flow volume, aliquot sample volume, and rainfall information.   
 
Drainage areas for all sites are currently being evaluated to revise the initial estimates provided in the OM&M plan. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 1/19/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211.16.06.doc Page 4 of 24 
 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.   


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Notes are provided on hydrograph. 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Westminster GRVTS EOP (12-343, 0 ft)
Event: 1/19/2010


Catchment Area (ha): 0.088257888
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 01/19/10 11:44


Stop Date/Time: 01/19/10 13:46


Event Rain (mm): 21.34


Max Intensity (mm/hr): 42.67


Runoff Data
Start Date/Time: 01/19/10 11:53


Stop Date/Time: 01/19/10 14:09


Total Flow Volume (L): 5010


Peak Flow (L/s): 3.90
Obs. Fraction Runoff/Rain Volume: 0.266


Sample Data
Start Date/Time: 01/19/10 12:21


Stop Date/Time: 01/19/10 13:08


Estimated Percent Capture: 90%


Successful Aliquots: 9


Notes:  RO/Rain<<1_drainage area may be overestimated.  Field team observations indicate roadway is crowned, resulting in a decreased 
drainage area.  
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Sample Taken


Event Summary
Site: Westminster GRVTS South (12-344,15 ft)
Event: 1/19/2010


Catchment Area (ha): 0.0771095232
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data
Start Date/Time: 01/19/10 11:44


Stop Date/Time: 01/19/10 13:46


Event Rain (mm): 21.34


Max Intensity (mm/hr): 42.67


Runoff Data
Start Date/Time: 01/19/10 11:38


Stop Date/Time: 01/19/10 15:01


Total Flow Volume (L): 1254


Peak Flow (L/s): 1.82
Obs. Fraction Runoff/Rain Volume: 0.076


Sample Data
Start Date/Time: 01/19/10 12:42


Stop Date/Time: 01/19/10 13:03


Estimated Percent Capture: 85%


Successful Aliquots: 6


Notes: RO/Rain<<1_RO infiltration suspected. Drainage area may be overestimated.  Field team notes roadway is crowned, resulting in decreased 
area. 
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Event Summary
Site: Yorba Linda ERVTS EOP (12-225, 0 ft)
Event: 1/19/2010


Catchment Area (ha): 0.0910449792
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 01/19/10 12:06


Stop Date/Time: 01/19/10 14:03


Event Rain (mm): 24.64


Max Intensity (mm/hr): 85.34


Runoff Data
Start Date/Time: 01/19/10 11:00


Stop Date/Time: 01/19/10 15:42


Total Flow Volume (L): 16876


Peak Flow (L/s): 15.82
Obs. Fraction Runoff/Rain Volume: 0.752


Sample Data
Start Date/Time: 01/19/10 12:35


Stop Date/Time: 01/19/10 13:59


Estimated Percent Capture: 88%


Successful Aliquots: 8


Notes:  Estimated data.  Flowmeter data was corrupted.  Hydrograph was estimated using data collected during the storm including total flow volume, 
aliquot sample volume, and rainfall information.
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Event Summary
Site: Yorba Linda ERVTS East-Central (12-348, 21 ft)
Event: 1/19/2010


Catchment Area (ha): 0.1291352256
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 01/19/10 12:06


Stop Date/Time: 01/19/10 14:03


Event Rain (mm): 24.64


Max Intensity (mm/hr): 85.34


Runoff Data
Start Date/Time: 01/19/10 12:02


Stop Date/Time: 01/19/10 23:41


Total Flow Volume (L): 2997


Peak Flow (L/s): 5.06
Obs. Fraction Runoff/Rain Volume: 0.094


Sample Data
Start Date/Time: 01/19/10 13:11


Stop Date/Time: 01/19/10 14:26


Estimated Percent Capture: 86%


Successful Aliquots: 7


Notes: Flow>0 prior to rain; minimal ponding in flume from previous storm suspected.  RO/Rain<<1_RO diverted due to vegetation obstruction at 
soil/pavement interface. Recorded flow < than 0.01 L was dismissed prior to storm event.
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Preliminary examination of all analytical data (sites 11-326, 11-327, 12-343, 12-344, 12-345, 12-225, 12-346, 12-347, 12-348 and 12-349) indicate 
that observed constituent concentrations are consistent with concentrations generally observed in freeway runoff samples.  The exceptions are site 11-
326, which was relatively high (240 μg/L as compared to maximum of 270 μg/L).  Dissolved lead is an exception that was found to be considerably 
low in all samples.  Since the Caltrans Study was conducted in 2003, the public has moved away from using lead in most products.  Dissolved 
cadmium was also low in all samples.  Comparisons of the Carlsbad bioswale (11-327) to the EOP (11-326) site indicate that only dissolved 
cadmium and nitrate are higher in the bioswale discharge.   
Comparisons of the Westminster EOP, site 12-343, to the biostrip sites (12-344 and 12-345) indicate that some metals concentrations are lower in the 
biostrip sites.  Several conventional constituents [total dissolved solids (TDS), total suspended solids (TSS), dissolved organic carbon (DOC)] and 
some nutrient concentrations (phosphorus, nitrates, nitrites, TKN and ortho-phosphorus) and were observed to be higher in runoff that made contact 
with the biostrips than the EOP runoff.  Comparison of the results for the five Yorba Linda sites indicates that ammonia, turbidity, nitrates, nitrites 
and some metals concentrations were lower in the biostrip discharges than the EOP runoff.  Several conventional constituents [total dissolved solids 
(TDS), total suspended solids (TSS), dissolved organic carbon (DOC)] and some nutrient concentrations (phosphorus and ortho-phosphorus) and 
were observed to be higher in runoff that made contact with the biostrip than the EOP runoff. 
 
Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-
065.51.42. 
 
Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
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Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 
Mobilization 


ID 
Monitoring 


Site ID 
Sample 


End Date Constituent Fraction
Reported 


Value 
Overall 


Qualifier Units 
Reporting 


Limit 


2009-05 11-326 19-Jan-10 
Hardness as 
CaCO3 Total 34   mg/L 2


2009-05 11-326 19-Jan-10 TDS N/A 54   mg/L 1
2009-05 11-326 19-Jan-10 TSS N/A 167   mg/L 1
2009-05 11-326 19-Jan-10 EC N/A 94   umhos/cm 1
2009-05 11-326 19-Jan-10 Temperature N/A 15.3   °C 0.1
2009-05 11-326 19-Jan-10 pH N/A 8.05   pH units 0.01
2009-05 11-326 19-Jan-10 TOC N/A 7.5   mg/L 1
2009-05 11-326 19-Jan-10 DOC N/A 4.2   mg/L 1
2009-05 11-326 19-Jan-10 Turbidity N/A 97.3   NTU 0.05
2009-05 11-326 19-Jan-10 NH3-N Total 0.21   mg/L 0.1
2009-05 11-326 19-Jan-10 NO3-N N/A 0.47   mg/L 0.1
2009-05 11-326 19-Jan-10 NO2-N N/A 0.04 J mg/L 0.1
2009-05 11-326 19-Jan-10 TKN Total 2.47   mg/L 0.1
2009-05 11-326 19-Jan-10 P Total 0.32   mg/L 0.03
2009-05 11-326 19-Jan-10 Ortho-P Diss 0.05   mg/L 0.03
2009-05 11-326 19-Jan-10 As Diss 0.5   ug/L 0.5
2009-05 11-326 19-Jan-10 As Total 3   ug/L 0.5
2009-05 11-326 19-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-05 11-326 19-Jan-10 Cd Total 2.2   ug/L 0.2
2009-05 11-326 19-Jan-10 Cr Diss 11   ug/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-05 11-326 19-Jan-10 Cr Total 34   ug/L 1
2009-05 11-326 19-Jan-10 Cu Diss 12   ug/L 1
2009-05 11-326 19-Jan-10 Cu Total 240   ug/L 1
2009-05 11-326 19-Jan-10 Pb Diss 0.5   ug/L 0.5
2009-05 11-326 19-Jan-10 Pb Total 130   ug/L 0.5
2009-05 11-326 19-Jan-10 Ni Diss 1.7   ug/L 1
2009-05 11-326 19-Jan-10 Ni Total 25   ug/L 1
2009-05 11-326 19-Jan-10 Zn Diss 34   ug/L 5
2009-05 11-326 19-Jan-10 Zn Total 1200   ug/L 5


2009-04 11-327 19-Jan-10 
Hardness as 
CaCO3 Total 48   mg/L 2


2009-04 11-327 19-Jan-10 TDS N/A 162   mg/L 1
2009-04 11-327 19-Jan-10 TSS N/A 19   mg/L 1
2009-04 11-327 19-Jan-10 EC N/A 293   umhos/cm 1
2009-04 11-327 19-Jan-10 Temperature N/A 17.2   °C 0.1
2009-04 11-327 19-Jan-10 pH N/A 7.35   pH units 0.01
2009-04 11-327 19-Jan-10 TOC N/A 9.8   mg/L 1
2009-04 11-327 19-Jan-10 DOC N/A 7.7   mg/L 1
2009-04 11-327 19-Jan-10 Turbidity N/A 28.4   NTU 0.05
2009-04 11-327 19-Jan-10 NH3-N Total 0.005 UJ mg/L 0.1
2009-04 11-327 19-Jan-10 NO3-N N/A 0.26   mg/L 0.1
2009-04 11-327 19-Jan-10 NO2-N N/A 0.02 J mg/L 0.1
2009-04 11-327 19-Jan-10 TKN Total 0.76   mg/L 0.1
2009-04 11-327 19-Jan-10 P Total 0.36   mg/L 0.03
2009-04 11-327 19-Jan-10 Ortho-P Diss 0.25   mg/L 0.03
2009-04 11-327 19-Jan-10 As Diss 0.5   ug/L 0.5
2009-04 11-327 19-Jan-10 As Total 0.7   ug/L 0.5
2009-04 11-327 19-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-04 11-327 19-Jan-10 Cd Total 0.2   ug/L 0.2
2009-04 11-327 19-Jan-10 Cr Diss 6.8   ug/L 1
2009-04 11-327 19-Jan-10 Cr Total 9   ug/L 1
2009-04 11-327 19-Jan-10 Cu Diss 9.1   ug/L 1
2009-04 11-327 19-Jan-10 Cu Total 16   ug/L 1
2009-04 11-327 19-Jan-10 Pb Diss 0.2 J ug/L 0.5
2009-04 11-327 19-Jan-10 Pb Total 7.3   ug/L 0.5
2009-04 11-327 19-Jan-10 Ni Diss 1.6   ug/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-04 11-327 19-Jan-10 Ni Total 2.4   ug/L 1
2009-04 11-327 19-Jan-10 Zn Diss 15   ug/L 5
2009-04 11-327 19-Jan-10 Zn Total 41   ug/L 5


2009-05 12-343 19-Jan-10 
Hardness as 
CaCO3 Total 14   mg/L 2


2009-05 12-343 19-Jan-10 TDS N/A 22   mg/L 1
2009-05 12-343 19-Jan-10 TSS N/A 51   mg/L 1
2009-05 12-343 19-Jan-10 EC N/A 47   umhos/cm 1
2009-05 12-343 19-Jan-10 Temperature N/A 16.3   °C 0.1
2009-05 12-343 19-Jan-10 pH N/A 8.21   pH units 0.01
2009-05 12-343 19-Jan-10 TOC N/A 5.2   mg/L 1
2009-05 12-343 19-Jan-10 DOC N/A 3.7   mg/L 1
2009-05 12-343 19-Jan-10 Turbidity N/A 25.6   NTU 0.05
2009-05 12-343 19-Jan-10 NH3-N Total 0.07 J mg/L 0.1
2009-05 12-343 19-Jan-10 NO3-N N/A 0.21   mg/L 0.1
2009-05 12-343 19-Jan-10 NO2-N N/A 0.01 J mg/L 0.1
2009-05 12-343 19-Jan-10 TKN Total 0.89   mg/L 0.1
2009-05 12-343 19-Jan-10 P Total 0.12   mg/L 0.03
2009-05 12-343 19-Jan-10 Ortho-P Diss 0.007 J mg/L 0.03
2009-05 12-343 19-Jan-10 As Diss 0.3 J ug/L 0.5
2009-05 12-343 19-Jan-10 As Total 1.2   ug/L 0.5
2009-05 12-343 19-Jan-10 Cd Diss 0.2   ug/L 0.2
2009-05 12-343 19-Jan-10 Cd Total 1.2   ug/L 0.2
2009-05 12-343 19-Jan-10 Cr Diss 2.5   ug/L 1
2009-05 12-343 19-Jan-10 Cr Total 10   ug/L 1
2009-05 12-343 19-Jan-10 Cu Diss 6.8   ug/L 1
2009-05 12-343 19-Jan-10 Cu Total 66   ug/L 1
2009-05 12-343 19-Jan-10 Pb Diss 0.5   ug/L 0.5
2009-05 12-343 19-Jan-10 Pb Total 48   ug/L 0.5
2009-05 12-343 19-Jan-10 Ni Diss 1.5   ug/L 1
2009-05 12-343 19-Jan-10 Ni Total 7.8   ug/L 1
2009-05 12-343 19-Jan-10 Zn Diss 36   ug/L 5
2009-05 12-343 19-Jan-10 Zn Total 220   ug/L 5


2009-04 12-344 19-Jan-10 
Hardness as 
CaCO3 Total 60   mg/L 2


2009-04 12-344 19-Jan-10 TDS N/A 276   mg/L 1
2009-04 12-344 19-Jan-10 TSS N/A 264   mg/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-04 12-344 19-Jan-10 EC N/A 496   umhos/cm 1
2009-04 12-344 19-Jan-10 Temperature N/A 14.5   °C 0.1
2009-04 12-344 19-Jan-10 pH N/A 8.20   pH units 0.01
2009-04 12-344 19-Jan-10 TOC N/A 32.1   mg/L 1
2009-04 12-344 19-Jan-10 DOC N/A 22.9   mg/L 1
2009-04 12-344 19-Jan-10 Turbidity N/A 41.4   NTU 0.05
2009-04 12-344 19-Jan-10 NH3-N Total 0.2   mg/L 0.1
2009-04 12-344 19-Jan-10 NO3-N N/A 1.65   mg/L 0.1
2009-04 12-344 19-Jan-10 NO2-N N/A 0.03 J mg/L 0.1
2009-04 12-344 19-Jan-10 TKN Total 7.04   mg/L 0.1
2009-04 12-344 19-Jan-10 P Total 0.77   mg/L 0.03
2009-04 12-344 19-Jan-10 Ortho-P Diss 0.34   mg/L 0.03
2009-04 12-344 19-Jan-10 As Diss 1.3   ug/L 0.5
2009-04 12-344 19-Jan-10 As Total 3   ug/L 0.5
2009-04 12-344 19-Jan-10 Cd Diss 0.1 J ug/L 0.2
2009-04 12-344 19-Jan-10 Cd Total 1.2   ug/L 0.2
2009-04 12-344 19-Jan-10 Cr Diss 2.3   ug/L 1
2009-04 12-344 19-Jan-10 Cr Total 12   ug/L 1
2009-04 12-344 19-Jan-10 Cu Diss 13   ug/L 1
2009-04 12-344 19-Jan-10 Cu Total 82   ug/L 1
2009-04 12-344 19-Jan-10 Pb Diss 2   ug/L 0.5
2009-04 12-344 19-Jan-10 Pb Total 230   ug/L 0.5
2009-04 12-344 19-Jan-10 Ni Diss 1.6   ug/L 1
2009-04 12-344 19-Jan-10 Ni Total 11   ug/L 1
2009-04 12-344 19-Jan-10 Zn Diss 19 U ug/L 5
2009-04 12-344 19-Jan-10 Zn Total 370   ug/L 5


2009-04 12-345 19-Jan-10 
Hardness as 
CaCO3 Total 42   mg/L 2


2009-04 12-345 19-Jan-10 TDS N/A 176   mg/L 1
2009-04 12-345 19-Jan-10 TSS N/A 144   mg/L 1
2009-04 12-345 19-Jan-10 EC N/A 300   umhos/cm 1
2009-04 12-345 19-Jan-10 Temperature N/A 15.7   °C 0.1
2009-04 12-345 19-Jan-10 pH N/A 8.35   pH units 0.01
2009-04 12-345 19-Jan-10 TOC N/A 22   mg/L 1
2009-04 12-345 19-Jan-10 DOC N/A 14.5   mg/L 1
2009-04 12-345 19-Jan-10 Turbidity N/A 24.3   NTU 0.05
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-04 12-345 19-Jan-10 NH3-N Total 0.06 J mg/L 0.1
2009-04 12-345 19-Jan-10 NO3-N N/A 0.32   mg/L 0.1
2009-04 12-345 19-Jan-10 NO2-N N/A 0.02 J mg/L 0.1
2009-04 12-345 19-Jan-10 TKN Total 3.25   mg/L 0.1
2009-04 12-345 19-Jan-10 P Total 1   mg/L 0.03
2009-04 12-345 19-Jan-10 Ortho-P Diss 0.3   mg/L 0.03
2009-04 12-345 19-Jan-10 As Diss 1.2   ug/L 0.5
2009-04 12-345 19-Jan-10 As Total 2.3   ug/L 0.5
2009-04 12-345 19-Jan-10 Cd Diss 0.1 J ug/L 0.2
2009-04 12-345 19-Jan-10 Cd Total 1   ug/L 0.2
2009-04 12-345 19-Jan-10 Cr Diss 2   ug/L 1
2009-04 12-345 19-Jan-10 Cr Total 9.2   ug/L 1
2009-04 12-345 19-Jan-10 Cu Diss 12   ug/L 1
2009-04 12-345 19-Jan-10 Cu Total 67   ug/L 1
2009-04 12-345 19-Jan-10 Pb Diss 2.6   ug/L 0.5
2009-04 12-345 19-Jan-10 Pb Total 240   ug/L 0.5
2009-04 12-345 19-Jan-10 Ni Diss 1.4   ug/L 1
2009-04 12-345 19-Jan-10 Ni Total 8.2   ug/L 1
2009-04 12-345 19-Jan-10 Zn Diss 18   ug/L 5
2009-04 12-345 19-Jan-10 Zn Total 300   ug/L 5


2009-05 12-225 19-Jan-10 
Hardness as 
CaCO3 Total 18   mg/L 2


2009-05 12-225 19-Jan-10 TDS N/A 20   mg/L 1
2009-05 12-225 19-Jan-10 TSS N/A 35   mg/L 1
2009-05 12-225 19-Jan-10 EC N/A 45   umhos/cm 1
2009-05 12-225 19-Jan-10 Temperature N/A 14.7   °C 0.1
2009-05 12-225 19-Jan-10 pH N/A 8.03   pH units 0.01
2009-05 12-225 19-Jan-10 TOC N/A 6.1   mg/L 1
2009-05 12-225 19-Jan-10 DOC N/A 4.2   mg/L 1
2009-05 12-225 19-Jan-10 Turbidity N/A 24.2   NTU 0.05
2009-05 12-225 19-Jan-10 NH3-N Total 0.13   mg/L 0.1
2009-05 12-225 19-Jan-10 NO3-N N/A 0.29   mg/L 0.1
2009-05 12-225 19-Jan-10 NO2-N N/A 0.02 J mg/L 0.1
2009-05 12-225 19-Jan-10 TKN Total 0.9   mg/L 0.1
2009-05 12-225 19-Jan-10 P Total 0.1   mg/L 0.03
2009-05 12-225 19-Jan-10 Ortho-P Diss 0.01 J mg/L 0.03
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-05 12-225 19-Jan-10 As Diss 0.3 J ug/L 0.5
2009-05 12-225 19-Jan-10 As Total 0.8   ug/L 0.5
2009-05 12-225 19-Jan-10 Cd Diss 0.1 J ug/L 0.2
2009-05 12-225 19-Jan-10 Cd Total 0.4   ug/L 0.2
2009-05 12-225 19-Jan-10 Cr Diss 1.8   ug/L 1
2009-05 12-225 19-Jan-10 Cr Total 5.2   ug/L 1
2009-05 12-225 19-Jan-10 Cu Diss 7.5   ug/L 1
2009-05 12-225 19-Jan-10 Cu Total 36   ug/L 1
2009-05 12-225 19-Jan-10 Pb Diss 0.1 J ug/L 0.5
2009-05 12-225 19-Jan-10 Pb Total 13   ug/L 0.5
2009-05 12-225 19-Jan-10 Ni Diss 1.5   ug/L 1
2009-05 12-225 19-Jan-10 Ni Total 4.6   ug/L 1
2009-05 12-225 19-Jan-10 Zn Diss 50   ug/L 5
2009-05 12-225 19-Jan-10 Zn Total 150   ug/L 5


2009-05 12-346 19-Jan-10 
Hardness as 
CaCO3 Total 16   mg/L 2


2009-05 12-346 19-Jan-10 TDS N/A 14   mg/L 1
2009-05 12-346 19-Jan-10 TSS N/A 57   mg/L 1
2009-05 12-346 19-Jan-10 EC N/A 36   umhos/cm 1
2009-05 12-346 19-Jan-10 Temperature N/A 14.6   °C  
2009-05 12-346 19-Jan-10 pH N/A 7.96   pH units 0.01 
2009-05 12-346 19-Jan-10 TOC N/A 4.8   mg/L 1
2009-05 12-346 19-Jan-10 DOC N/A 4.1   mg/L 1
2009-05 12-346 19-Jan-10 Turbidity N/A 34.1   NTU 0.05
2009-05 12-346 19-Jan-10 NH3-N Total 0.13   mg/L 0.1
2009-05 12-346 19-Jan-10 NO3-N N/A 0.18   mg/L 0.1
2009-05 12-346 19-Jan-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-05 12-346 19-Jan-10 TKN Total 0.56   mg/L 0.1
2009-05 12-346 19-Jan-10 P Total 0.11   mg/L 0.03
2009-05 12-346 19-Jan-10 Ortho-P Diss 0.003 UJ mg/L 0.03
2009-05 12-346 19-Jan-10 As Diss 0.2 J ug/L 0.5
2009-05 12-346 19-Jan-10 As Total 0.9   ug/L 0.5
2009-05 12-346 19-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-05 12-346 19-Jan-10 Cd Total 0.2   ug/L 0.2
2009-05 12-346 19-Jan-10 Cr Diss 1.1   ug/L 1
2009-05 12-346 19-Jan-10 Cr Total 5.8   ug/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-05 12-346 19-Jan-10 Cu Diss 3.9   ug/L 1
2009-05 12-346 19-Jan-10 Cu Total 26   ug/L 1
2009-05 12-346 19-Jan-10 Pb Diss 0.08 UJ ug/L 0.5
2009-05 12-346 19-Jan-10 Pb Total 9.4   ug/L 0.5
2009-05 12-346 19-Jan-10 Ni Diss 0.5 J ug/L 1
2009-05 12-346 19-Jan-10 Ni Total 4.3   ug/L 1
2009-05 12-346 19-Jan-10 Zn Diss 9   ug/L 5
2009-05 12-346 19-Jan-10 Zn Total 85   ug/L 5


2009-05 12-347 19-Jan-10 
Hardness as 
CaCO3 Total 20   mg/L 2


2009-05 12-347 19-Jan-10 TDS N/A 24   mg/L 1
2009-05 12-347 19-Jan-10 TSS N/A 39   mg/L 1
2009-05 12-347 19-Jan-10 EC N/A 60   umhos/cm 1
2009-05 12-347 19-Jan-10 Temperature N/A 14.5   °C 0.1
2009-05 12-347 19-Jan-10 pH N/A 7.54   pH units 0.01
2009-05 12-347 19-Jan-10 TOC N/A 14.1   mg/L 1
2009-05 12-347 19-Jan-10 DOC N/A 10.7   mg/L 1
2009-05 12-347 19-Jan-10 Turbidity N/A 27.5   NTU 0.05
2009-05 12-347 19-Jan-10 NH3-N Total 0.005 UJ mg/L 0.1
2009-05 12-347 19-Jan-10 NO3-N N/A 0.17   mg/L 0.1
2009-05 12-347 19-Jan-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-05 12-347 19-Jan-10 TKN Total 0.84   mg/L 0.1
2009-05 12-347 19-Jan-10 P Total 0.18   mg/L 0.03
2009-05 12-347 19-Jan-10 Ortho-P Diss 0.06   mg/L 0.03
2009-05 12-347 19-Jan-10 As Diss 0.8   ug/L 0.5
2009-05 12-347 19-Jan-10 As Total 1.1   ug/L 0.5
2009-05 12-347 19-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-05 12-347 19-Jan-10 Cd Total 0.3   ug/L 0.2
2009-05 12-347 19-Jan-10 Cr Diss 1.1   ug/L 1
2009-05 12-347 19-Jan-10 Cr Total 2.8   ug/L 1
2009-05 12-347 19-Jan-10 Cu Diss 6.3   ug/L 1
2009-05 12-347 19-Jan-10 Cu Total 11   ug/L 1
2009-05 12-347 19-Jan-10 Pb Diss 0.2 J ug/L 0.5
2009-05 12-347 19-Jan-10 Pb Total 4.6   ug/L 0.5
2009-05 12-347 19-Jan-10 Ni Diss 1.4   ug/L 1
2009-05 12-347 19-Jan-10 Ni Total 3   ug/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-05 12-347 19-Jan-10 Zn Diss 12   ug/L 5
2009-05 12-347 19-Jan-10 Zn Total 30   ug/L 5


2009-05 12-348 19-Jan-10 
Hardness as 
CaCO3 Total 110   mg/L 2


2009-05 12-348 19-Jan-10 TDS N/A 178   mg/L 1
2009-05 12-348 19-Jan-10 TSS N/A 12   mg/L 1
2009-05 12-348 19-Jan-10 EC N/A 287   umhos/cm 1
2009-05 12-348 19-Jan-10 Temperature N/A 14.5   °C 0.1
2009-05 12-348 19-Jan-10 pH N/A 7.34   pH units 0.01
2009-05 12-348 19-Jan-10 TOC N/A 17   mg/L 1
2009-05 12-348 19-Jan-10 DOC N/A 14.4   mg/L 1
2009-05 12-348 19-Jan-10 Turbidity N/A 22.8   NTU 0.05
2009-05 12-348 19-Jan-10 NH3-N Total 0.005 UJ mg/L 0.1
2009-05 12-348 19-Jan-10 NO3-N N/A 0.26   mg/L 0.1
2009-05 12-348 19-Jan-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-05 12-348 19-Jan-10 TKN Total 1.54   mg/L 0.1
2009-05 12-348 19-Jan-10 P Total 0.33   mg/L 0.03
2009-05 12-348 19-Jan-10 Ortho-P Diss 0.22   mg/L 0.03
2009-05 12-348 19-Jan-10 As Diss 1.8   ug/L 0.5
2009-05 12-348 19-Jan-10 As Total 2.6   ug/L 0.5
2009-05 12-348 19-Jan-10 Cd Diss 0.1 J ug/L 0.2
2009-05 12-348 19-Jan-10 Cd Total 0.3   ug/L 0.2
2009-05 12-348 19-Jan-10 Cr Diss 0.9 J ug/L 1
2009-05 12-348 19-Jan-10 Cr Total 2.5   ug/L 1
2009-05 12-348 19-Jan-10 Cu Diss 8.7   ug/L 1
2009-05 12-348 19-Jan-10 Cu Total 12   ug/L 1
2009-05 12-348 19-Jan-10 Pb Diss 0.3 J ug/L 0.5
2009-05 12-348 19-Jan-10 Pb Total 3.2   ug/L 0.5
2009-05 12-348 19-Jan-10 Ni Diss 2.4   ug/L 1
2009-05 12-348 19-Jan-10 Ni Total 4.3   ug/L 1
2009-05 12-348 19-Jan-10 Zn Diss 12   ug/L 5
2009-05 12-348 19-Jan-10 Zn Total 24   ug/L 5


2009-05 12-349 19-Jan-10 
Hardness as 
CaCO3 Total 58   mg/L 2


2009-05 12-349 19-Jan-10 TDS N/A 116   mg/L 1
2009-05 12-349 19-Jan-10 TSS N/A 304   mg/L 1
2009-05 12-349 19-Jan-10 EC N/A 152   umhos/cm 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-05 12-349 19-Jan-10 Temperature N/A 14.6   °C 0.1
2009-05 12-349 19-Jan-10 pH N/A 7.39   pH units 0.01
2009-05 12-349 19-Jan-10 TOC N/A 23.7   mg/L 1
2009-05 12-349 19-Jan-10 DOC N/A 19.4   mg/L 1
2009-05 12-349 19-Jan-10 Turbidity N/A 15   NTU 0.05
2009-05 12-349 19-Jan-10 NH3-N Total 0.005 UJ mg/L 0.1
2009-05 12-349 19-Jan-10 NO3-N N/A 1.23   mg/L 0.1
2009-05 12-349 19-Jan-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-05 12-349 19-Jan-10 TKN Total 2.54   mg/L 0.1
2009-05 12-349 19-Jan-10 P Total 0.7   mg/L 0.03
2009-05 12-349 19-Jan-10 Ortho-P Diss 0.29   mg/L 0.03
2009-05 12-349 19-Jan-10 As Diss 1.3   ug/L 0.5
2009-05 12-349 19-Jan-10 As Total 4   ug/L 0.5
2009-05 12-349 19-Jan-10 Cd Diss 0.1 J ug/L 0.2
2009-05 12-349 19-Jan-10 Cd Total 1.2   ug/L 0.2
2009-05 12-349 19-Jan-10 Cr Diss 0.9 J ug/L 1
2009-05 12-349 19-Jan-10 Cr Total 16   ug/L 1
2009-05 12-349 19-Jan-10 Cu Diss 6.1   ug/L 1
2009-05 12-349 19-Jan-10 Cu Total 25   ug/L 1
2009-05 12-349 19-Jan-10 Pb Diss 0.2 J ug/L 0.5
2009-05 12-349 19-Jan-10 Pb Total 22   ug/L 0.5
2009-05 12-349 19-Jan-10 Ni Diss 2.6   ug/L 1
2009-05 12-349 19-Jan-10 Ni Total 15   ug/L 1
2009-05 12-349 19-Jan-10 Zn Diss 7.9   ug/L 5
2009-05 12-349 19-Jan-10 Zn Total 98   ug/L 5
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry Hours


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.97 2.78/100% 24 Yes 130185 87 Yes   


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.97 2.78/100% 24 Yes 100390 95 No   


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.86 3.24/100% 23 Yes 5794 85 Yes   


12-344 Westminster GRVTS South, 15 ft Rainfall 0.86 3.24/100% 23 Yes 488 46 No   


12-345 Westminster GRVTS North, 15 ft Rainfall 0.86 3.24/100% 23 Yes 365 88 No   


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 1.56 3.24/100% 19 Yes 42834 99 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 1.56 3.24/100% 19 Yes 22714 96 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 1.56 3.24/100% 19 Yes 33681 97 Yes   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 1.56 3.24/100% 19 Yes 6439 90 Yes   


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 1.56 3.24/100% 19 Yes 11735 96 Yes 
Technical issue with 


flowmeter data  
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Event Description 
This Post Storm Technical Memorandum, Number 07 – Storm Start Date January 20, 2010, which discusses Storm Event No. 2009-07 of the 2009-
2010 wet season for the Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study began in the afternoon on January 20, 2010.  The event 
description, mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order that 
they appear in the Sampling Summary Table above. 
 
Storm 2009-07 produced moderate to heavy rainfall over southern California.  Weather data on the morning of January 20, 2010 indicated a 
quantitative precipitation forecast (QPF) of 2.78 inches of precipitation with a probability of 100% for the San Diego County area (Caltrans District 
11) and a QPF of 3.24 inches of precipitation with a probability of 100% for the Orange County area (Caltrans District 12).  The rain event was 
forecasted to last for approximately 72 hours.  Based on the QPF for this storm, it was anticipated that the rain event would be interspersed with brief 
dry periods.  Caltrans was consulted to determine the monitoring strategy for the extended event.  It was determined that the minimum antecedent dry 
period between storms identified in the Operations, Maintenance, and Monitoring (OM&M) Plan (Document No. CTSW-PL-09-208.18.1F) would be 
waived for this extended event.  The storm produced 0.97 inch of precipitation at the Carlsbad Groundcover Roadside Vegetated Treatment Sites 
(GRVTS) location, 0.86 inch of precipitation at the Westminster GRVTS location, and 1.56 inches of precipitation at the Yorba Linda Expanded 
Roadside Vegetated Treatment Sites (ERVTS) location. 
 
Mobilization Summary 
The storm forecast met the stormwater monitoring storm selection criteria identified in the OM&M Plan and mobilization began on January 20, 2010.  
Because there was another event 19 hours prior to this storm, the consultant was given authorization from Caltrans to forego pre- and post-storm field 
checks until storms were discontinued at the end of the week, on January 22, 2010.  Monitoring was discontinued at the San Diego SR-52 location 
(sites 11-328, 11-329 and 11-330) with authorization from Caltrans on the morning of January 19, 2010.  Field crews, over the past few storms, 
indicated that the amount of flow that was entering into the biostrips were only from direct rainfall. No highway runoff is being captured by the 
bioswale collection systems for the San Diego (SR-25) site.  Subsequently, with approval from Caltrans, sampling at the San Diego (SR-52) was 
suspended.  Composite samples at ten monitoring stations throughout the project sites were collected and analyzed as described in the project 
OM&M Plan.  All locations received rainfall amounts that met the Caltrans OM&M plan criteria for a “representative storm event.” 
 
Sampling Issues 
Carlsbad GRVTS site 11-326 is experiencing runoff bypassing the flume.  During the storm on January 20, the flooding was extensive 
(approximately 6”) along the entire length of the flume.  The enclosure which houses the equipment was completely flooded.  The batteries were 
placed on two 8” cinder blocks.  A portion of the runoff flow was observed at this time bypassing both sides of the concrete collector channel 
downstream of the monitoring flume, thus inundating the enclosure area and the shoulder area of the traffic lanes.  See Attachment 1, Site Location 
Photos.  The ponded runoff flow observed during the storm peak flowed into Avenida Encinas (west of the monitoring flume and Intestate 5) and was 
not rated.  Accordingly, the measured rated flow in the monitoring flume is an underestimation of total runoff of the EOP station.  The relative degree 
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of accuracy of the drainage area and the amount of flow which bypasses the flume structure during larger storm events is currently unknown.  Based 
on the field team observations and examination of previous storm event data at this site, it appears that the relatively low observed runoff to rainfall 
ratio commonly observed at this site may be a result of these two factors.  In addition, ponding was observed immediately downstream of the 
concrete channel.  This condition may be attributed to the depressed area at the discharge point of the inlet structure and the vegetation impeding 
runoff from continuing downstream towards the bioswale.  The consultant is evaluating if a backwater effect from downstream conditions may 
impact the flow from through the flume.  Once the water depth surpassed the berm, it began migrating downstream through the swale vegetation 
towards downstream site 11-327.  The flow measurement accuracy issues at site 11-326 likely have a significant effect on the accuracy of the 
observed runoff to rainfall ratio calculation at the downstream bioswale discharge monitoring (site 11-327).  The degree to which the identified issues 
at site 11-326 impact site 11-327 is currently unknown, but is being evaluated. 
 
The Westminster GRVTS biostrip sites (sites 12-344 and 12-345) did not receive enough total flow volume to generate representative volumes.  
Small amounts of sediment and organic debris were observed and subsequently removed from the flumes at various intervals during the storm.  This 
debris is assumed not to substantially affect the flow data.  Once on site, field crews observed prior to storm start, the flowmeter at site 12-345 
recorded approximately 230 liters of flow by 12:53, while the two sites (12-343 and 12-344) only recorded 10 – 20 liters of flow.  Causes are 
unknown, but field crews observed a broken sprinkler near the collection pipe.  Any impact that the additional flow may have caused is assumed to 
be mitigated by the high infiltration level for the site.  Field teams have examined the biostrip sites for potential design irregularities or other 
impediments to runoff collection.  It was again observed that the existing mature iceplant cover includes a relatively significant base of decomposing 
undergrowth and organic material at ground level.  Further examination of the soil adjacent to the collector pipe has revealed the material to be of 
light weight organic composition.  Runoff is saturating this material and percolating under the collection pipe (as would occur under pre-monitoring 
conditions).  Additionally, irregularities in the adjacent ground have caused observable collection of water in the wood mulch. 
 
The Yorba Linda ERVTS location sites 12-225, 12-346, 12-347, 12-348 and 12-349 all received sufficient runoff volume to run samples and received 
well over the minimum amount of storm capture as outlined in the Project OM&M Plan.  Field teams have observed that flow is undermining the 
flashing at site 12-346.  Just like at the Westminster sites, flow is undermining the collection pipe and infiltrating.  Flow was observed to be 
bypassing the biostrip at sites 12-348 and 12-349 due to uneven pavement and mounded vegetation in the biostrip.  The soil and vegetation 
surrounding sites 12-348 and 12-349 is obstructing flow from entering the collection pipe and is causing a misinterpretation of the observed runoff to 
rainfall ratio.  Flowmeter data was corrupted at site 12-349 during data transfer; therefore, the hydrograph for site 12-349 was calculated using data 
collected during the storm including total flow volume, aliquot sample volume, and rainfall information. 
 
Drainage areas for all sites are currently being evaluated to revise the initial estimates provided in the OM&M plan. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  
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Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.   


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Notes are provided on the hydrographs. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Event Summary
Site: Yorba Linda ERVTS East (12-349, 21 ft)
Event: 1/20/2010


Catchment Area (ha): 0.1226320128
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 01/20/10 09:03
Stop Date/Time: 01/20/10 18:52


Event Rain (mm): 39.62
Max Intensity (mm/hr): 57.91


Runoff Data
Start Date/Time: 01/20/10 12:33
Stop Date/Time: 01/20/10 23:59


Total Flow Volume (L): 11735
Peak Flow (L/s): 2.83
Obs. Fraction Runoff/Rain Volume: 0.242


Sample Data
Start Date/Time: 01/20/10 15:15
Stop Date/Time: 01/20/10 18:47


Estimated Percent Capture: 96%
Successful Aliquots: 34


Notes: Estimated data. Flowmeter data was corrupted. Hydrograph was estimated using data collected during the storm including total flow volume, 
aliquot sample volume, and rainfall information. RO/Rain<<1_RO diverted due to vegetation obstruction at soil/pavement interface.
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Preliminary examination of the analytical data for Carlsbad sites 11-326 and 11-327 (EOP and bioswale) indicate that observed constituent 
concentrations are consistent with concentrations generally observed in freeway runoff samples.  The Westminster site 12-343 (EOP) and the Yorba 
Linda site 12-225 (EOP), sites 12-346, 12-347, 12-348 and 12-349 (biostrips), also indicate that observed constituent concentrations are consistent 
with concentrations generally observed in freeway runoff samples.  Dissolved lead is an exception that was found to be considerably low in all 
samples, across all sites.  Since the Caltrans Study was conducted in 2003, the public has moved away from using lead in most products.  
Comparison of the Carlsbad EOP site to the bioswale site indicates that most concentrations were lower in the bioswale discharge than the EOP 
runoff.  The exceptions for the bioswale discharge are DOC, TOC, electrical conductivity, ortho-phosphate and total dissolved solids. Comparison of 
the results for the Yorba Linda sites indicates that ammonia, nitrates, nitrites, turbidity and metals concentrations were lower in the biostrip 
discharges than the EOP runoff.  Again, organics (ortho-phosphate, phosphate, DOC and TOC) were observed to be higher in the biostrip discharges. 


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-
065.51.42. 
 
Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
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Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 
Mobilization 


ID 
Monitoring 


Site ID 
Sample 


End Date Constituent Fraction 
Reported 


Value 
Overall 


Qualifier Units 
Reporting 


Limit 


2009-06 11-326 20-Jan-10 
Hardness as 
CaCO3 Total 28   mg/L 2


2009-06 11-326 20-Jan-10 TDS N/A 56   mg/L 1
2009-06 11-326 20-Jan-10 TSS N/A 215   mg/L 1
2009-06 11-326 20-Jan-10 EC N/A 78   umhos/cm 1
2009-06 11-326 20-Jan-10 Temperature N/A 14.4  °C 0.1
2009-06 11-326 20-Jan-10 pH N/A 8.34  pH units 0.01
2009-06 11-326 20-Jan-10 TOC N/A 5   mg/L 1
2009-06 11-326 20-Jan-10 DOC N/A 3.4   mg/L 1
2009-06 11-326 20-Jan-10 Turbidity N/A 143   NTU 0.05
2009-06 11-326 20-Jan-10 NH3-N Total 0.24   mg/L 0.1
2009-06 11-326 20-Jan-10 NO3-N N/A 0.31   mg/L 0.1
2009-06 11-326 20-Jan-10 NO2-N N/A 0.03 J mg/L 0.1
2009-06 11-326 20-Jan-10 TKN Total 7.55   mg/L 0.1
2009-06 11-326 20-Jan-10 P Total 0.41   mg/L 0.03
2009-06 11-326 20-Jan-10 Ortho-P Diss 0.06   mg/L 0.03
2009-06 11-326 20-Jan-10 As Diss 0.4 J ug/L 0.5
2009-06 11-326 20-Jan-10 As Total 2.5   ug/L 0.5
2009-06 11-326 20-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-06 11-326 20-Jan-10 Cd Total 1.2   ug/L 0.2
2009-06 11-326 20-Jan-10 Cr Diss 7.8   ug/L 1
2009-06 11-326 20-Jan-10 Cr Total 26   ug/L 1
2009-06 11-326 20-Jan-10 Cu Diss 8.7   ug/L 1
2009-06 11-326 20-Jan-10 Cu Total 170   ug/L 1
2009-06 11-326 20-Jan-10 Pb Diss 0.4 U ug/L 0.5
2009-06 11-326 20-Jan-10 Pb Total 180   ug/L 0.5
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction 


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-06 11-326 20-Jan-10 Ni Diss 1.1   ug/L 1
2009-06 11-326 20-Jan-10 Ni Total 20   ug/L 1
2009-06 11-326 20-Jan-10 Zn Diss 23   ug/L 5
2009-06 11-326 20-Jan-10 Zn Total 700   ug/L 5


2009-05 11-327 20-Jan-10 
Hardness as 
CaCO3 Total 32   mg/L 2


2009-05 11-327 20-Jan-10 TDS N/A 68   mg/L 1
2009-05 11-327 20-Jan-10 TSS N/A 39   mg/L 1
2009-05 11-327 20-Jan-10 EC N/A 175   umhos/cm 1
2009-05 11-327 20-Jan-10 Temperature N/A 18.5   °C 0.1
2009-05 11-327 20-Jan-10 pH N/A 7.9   pH units 0.01
2009-05 11-327 20-Jan-10 TOC N/A 6.6   mg/L 1
2009-05 11-327 20-Jan-10 DOC N/A 5   mg/L 1
2009-05 11-327 20-Jan-10 Turbidity N/A 34.2   NTU 0.05
2009-05 11-327 20-Jan-10 NH3-N Total 0.07 J mg/L 0.1
2009-05 11-327 20-Jan-10 NO3-N N/A 0.12   mg/L 0.1
2009-05 11-327 20-Jan-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-05 11-327 20-Jan-10 TKN Total 0.81   mg/L 0.1
2009-05 11-327 20-Jan-10 P Total 0.33   mg/L 0.03
2009-05 11-327 20-Jan-10 Ortho-P Diss 0.19   mg/L 0.03
2009-05 11-327 20-Jan-10 As Diss 0.4 J ug/L 0.5
2009-05 11-327 20-Jan-10 As Total 0.8   ug/L 0.5
2009-05 11-327 20-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-05 11-327 20-Jan-10 Cd Total 0.2   ug/L 0.2
2009-05 11-327 20-Jan-10 Cr Diss 5.2   ug/L 1
2009-05 11-327 20-Jan-10 Cr Total 8.8   ug/L 1
2009-05 11-327 20-Jan-10 Cu Diss 6.5   ug/L 1
2009-05 11-327 20-Jan-10 Cu Total 25   ug/L 1
2009-05 11-327 20-Jan-10 Pb Diss 0.4 U ug/L 0.5
2009-05 11-327 20-Jan-10 Pb Total 25   ug/L 0.5
2009-05 11-327 20-Jan-10 Ni Diss 0.8 J ug/L 1
2009-05 11-327 20-Jan-10 Ni Total 3.2   ug/L 1
2009-05 11-327 20-Jan-10 Zn Diss 17   ug/L 5
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction 


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-05 11-327 20-Jan-10 Zn Total 98   ug/L 5


2009-06 12-343 20-Jan-10 
Hardness as 
CaCO3 Total 22   mg/L 2


2009-06 12-343 20-Jan-10 TDS N/A 24   mg/L 1
2009-06 12-343 20-Jan-10 TSS N/A 121   mg/L 1
2009-06 12-343 20-Jan-10 EC N/A 60   umhos/cm 1
2009-06 12-343 20-Jan-10 Temperature N/A 15.1  °C 0.1
2009-06 12-343 20-Jan-10 pH N/A 7.99  pH units 0.01
2009-06 12-343 20-Jan-10 TOC N/A 6.8   mg/L 1
2009-06 12-343 20-Jan-10 DOC N/A 5.9   mg/L 1
2009-06 12-343 20-Jan-10 Turbidity N/A 24.1   NTU 0.05
2009-06 12-343 20-Jan-10 NH3-N Total 0.14   mg/L 0.1
2009-06 12-343 20-Jan-10 NO3-N N/A 0.18   mg/L 0.1
2009-06 12-343 20-Jan-10 NO2-N N/A 0.02 J mg/L 0.1
2009-06 12-343 20-Jan-10 TKN Total 0.79   mg/L 0.1
2009-06 12-343 20-Jan-10 P Total 0.13   mg/L 0.03
2009-06 12-343 20-Jan-10 Ortho-P Diss 0.04 U mg/L 0.03
2009-06 12-343 20-Jan-10 As Diss 0.3 J ug/L 0.5
2009-06 12-343 20-Jan-10 As Total 0.7   ug/L 0.5
2009-06 12-343 20-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-06 12-343 20-Jan-10 Cd Total 0.3   ug/L 0.2
2009-06 12-343 20-Jan-10 Cr Diss 3.1   ug/L 1
2009-06 12-343 20-Jan-10 Cr Total 4.2   ug/L 1
2009-06 12-343 20-Jan-10 Cu Diss 6   ug/L 1
2009-06 12-343 20-Jan-10 Cu Total 28   ug/L 1
2009-06 12-343 20-Jan-10 Pb Diss 0.2 U ug/L 0.5
2009-06 12-343 20-Jan-10 Pb Total 17   ug/L 0.5
2009-06 12-343 20-Jan-10 Ni Diss 1.4   ug/L 1
2009-06 12-343 20-Jan-10 Ni Total 3.7   ug/L 1
2009-06 12-343 20-Jan-10 Zn Diss 31   ug/L 5
2009-06 12-343 20-Jan-10 Zn Total 110   ug/L 5


2009-06 12-225 20-Jan-10 
Hardness as 
CaCO3 Total 18   mg/L 2
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction 


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-06 12-225 20-Jan-10 TDS N/A 32   mg/L 1
2009-06 12-225 20-Jan-10 TSS N/A 64   mg/L 1
2009-06 12-225 20-Jan-10 EC N/A 66   umhos/cm 1
2009-06 12-225 20-Jan-10 Temperature N/A 12  °C 0.1
2009-06 12-225 20-Jan-10 pH N/A 8.02  pH units 0.01
2009-06 12-225 20-Jan-10 TOC N/A 5.3   mg/L 1
2009-06 12-225 20-Jan-10 DOC N/A 3.9   mg/L 1
2009-06 12-225 20-Jan-10 Turbidity N/A 26.6   NTU 0.05
2009-06 12-225 20-Jan-10 NH3-N Total 0.3   mg/L 0.1
2009-06 12-225 20-Jan-10 NO3-N N/A 0.36   mg/L 0.1
2009-06 12-225 20-Jan-10 NO2-N N/A 0.04 J mg/L 0.1
2009-06 12-225 20-Jan-10 TKN Total 0.63   mg/L 0.1
2009-06 12-225 20-Jan-10 P Total 0.09   mg/L 0.03
2009-06 12-225 20-Jan-10 Ortho-P Diss 0.03 U mg/L 0.03
2009-06 12-225 20-Jan-10 As Diss 0.5   ug/L 0.5
2009-06 12-225 20-Jan-10 As Total 0.8   ug/L 0.5
2009-06 12-225 20-Jan-10 Cd Diss 0.2   ug/L 0.2
2009-06 12-225 20-Jan-10 Cd Total 0.3   ug/L 0.2
2009-06 12-225 20-Jan-10 Cr Diss 2.1   ug/L 1
2009-06 12-225 20-Jan-10 Cr Total 4.7   ug/L 1
2009-06 12-225 20-Jan-10 Cu Diss 10   ug/L 1
2009-06 12-225 20-Jan-10 Cu Total 32   ug/L 1
2009-06 12-225 20-Jan-10 Pb Diss 0.1 U ug/L 0.5
2009-06 12-225 20-Jan-10 Pb Total 9.5   ug/L 0.5
2009-06 12-225 20-Jan-10 Ni Diss 1.7   ug/L 1
2009-06 12-225 20-Jan-10 Ni Total 3.8   ug/L 1
2009-06 12-225 20-Jan-10 Zn Diss 59   ug/L 5
2009-06 12-225 20-Jan-10 Zn Total 140   ug/L 5


2009-06 12-346 20-Jan-10 
Hardness as 
CaCO3 Total 12   mg/L 2


2009-06 12-346 20-Jan-10 TDS N/A 12   mg/L 1
2009-06 12-346 20-Jan-10 TSS N/A 35   mg/L 1
2009-06 12-346 20-Jan-10 EC N/A 30   umhos/cm 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction 


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-06 12-346 20-Jan-10 Temperature N/A 11.8  °C 0.1
2009-06 12-346 20-Jan-10 pH N/A 8.01  pH units 0.01
2009-06 12-346 20-Jan-10 TOC N/A 3.9   mg/L 1
2009-06 12-346 20-Jan-10 DOC N/A 3   mg/L 1
2009-06 12-346 20-Jan-10 Turbidity N/A 26.2   NTU 0.05
2009-06 12-346 20-Jan-10 NH3-N Total 0.17   mg/L 0.1
2009-06 12-346 20-Jan-10 NO3-N N/A 0.17   mg/L 0.1
2009-06 12-346 20-Jan-10 NO2-N N/A 0.01 J mg/L 0.1
2009-06 12-346 20-Jan-10 TKN Total 0.53   mg/L 0.1
2009-06 12-346 20-Jan-10 P Total 0.1   mg/L 0.03
2009-06 12-346 20-Jan-10 Ortho-P Diss 0.03 U mg/L 0.03
2009-06 12-346 20-Jan-10 As Diss 0.3 J ug/L 0.5
2009-06 12-346 20-Jan-10 As Total 0.6   ug/L 0.5
2009-06 12-346 20-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-06 12-346 20-Jan-10 Cd Total 0.2   ug/L 0.2
2009-06 12-346 20-Jan-10 Cr Diss 1.3   ug/L 1
2009-06 12-346 20-Jan-10 Cr Total 4   ug/L 1
2009-06 12-346 20-Jan-10 Cu Diss 7.9   ug/L 1
2009-06 12-346 20-Jan-10 Cu Total 18   ug/L 1
2009-06 12-346 20-Jan-10 Pb Diss 0.1 U ug/L 0.5
2009-06 12-346 20-Jan-10 Pb Total 5.7   ug/L 0.5
2009-06 12-346 20-Jan-10 Ni Diss 0.5 J ug/L 1
2009-06 12-346 20-Jan-10 Ni Total 2.7   ug/L 1
2009-06 12-346 20-Jan-10 Zn Diss 11   ug/L 5
2009-06 12-346 20-Jan-10 Zn Total 54   ug/L 5


2009-06 12-347 20-Jan-10 
Hardness as 
CaCO3 Total 18   mg/L 2


2009-06 12-347 20-Jan-10 TDS N/A 36   mg/L 1
2009-06 12-347 20-Jan-10 TSS N/A 31   mg/L 1
2009-06 12-347 20-Jan-10 EC N/A 60   umhos/cm 1
2009-06 12-347 20-Jan-10 Temperature N/A 11.5  °C 0.1
2009-06 12-347 20-Jan-10 pH N/A 7.65  pH units 0.01
2009-06 12-347 20-Jan-10 TOC N/A 10.3   mg/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction 


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-06 12-347 20-Jan-10 DOC N/A 8.1   mg/L 1
2009-06 12-347 20-Jan-10 Turbidity N/A 24.8   NTU 0.05
2009-06 12-347 20-Jan-10 NH3-N Total 0.13   mg/L 0.1
2009-06 12-347 20-Jan-10 NO3-N N/A 0.14   mg/L 0.1
2009-06 12-347 20-Jan-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-06 12-347 20-Jan-10 TKN Total 1.96   mg/L 0.1
2009-06 12-347 20-Jan-10 P Total 0.16   mg/L 0.03
2009-06 12-347 20-Jan-10 Ortho-P Diss 0.08   mg/L 0.03
2009-06 12-347 20-Jan-10 As Diss 0.8   ug/L 0.5
2009-06 12-347 20-Jan-10 As Total 1.2   ug/L 0.5
2009-06 12-347 20-Jan-10 Cd Diss 0.1 UJ ug/L 0.2
2009-06 12-347 20-Jan-10 Cd Total 0.2   ug/L 0.2
2009-06 12-347 20-Jan-10 Cr Diss 1.1   ug/L 1
2009-06 12-347 20-Jan-10 Cr Total 2.8   ug/L 1
2009-06 12-347 20-Jan-10 Cu Diss 6.5   ug/L 1
2009-06 12-347 20-Jan-10 Cu Total 11   ug/L 1
2009-06 12-347 20-Jan-10 Pb Diss 0.2 U ug/L 0.5
2009-06 12-347 20-Jan-10 Pb Total 3.8   ug/L 0.5
2009-06 12-347 20-Jan-10 Ni Diss 1.1   ug/L 1
2009-06 12-347 20-Jan-10 Ni Total 2.5   ug/L 1
2009-06 12-347 20-Jan-10 Zn Diss 9.2   ug/L 5
2009-06 12-347 20-Jan-10 Zn Total 22   ug/L 5


2009-06 12-348 20-Jan-10 
Hardness as 
CaCO3 Total 90   mg/L 2


2009-06 12-348 20-Jan-10 TDS N/A 152   mg/L 1
2009-06 12-348 20-Jan-10 TSS N/A 31   mg/L 1
2009-06 12-348 20-Jan-10 EC N/A 239   umhos/cm 1
2009-06 12-348 20-Jan-10 Temperature N/A 11.4  °C 0.1
2009-06 12-348 20-Jan-10 pH N/A 7.5  pH units 0.01
2009-06 12-348 20-Jan-10 TOC N/A 13.6   mg/L 1
2009-06 12-348 20-Jan-10 DOC N/A 11.7   mg/L 1
2009-06 12-348 20-Jan-10 Turbidity N/A 33.4   NTU 0.05
2009-06 12-348 20-Jan-10 NH3-N Total 0.06 J mg/L 0.1







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 1/20/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 07.doc Page 22 of 23 
 


Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction 


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-06 12-348 20-Jan-10 NO3-N N/A 0.18   mg/L 0.1
2009-06 12-348 20-Jan-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-06 12-348 20-Jan-10 TKN Total 1.39   mg/L 0.1
2009-06 12-348 20-Jan-10 P Total 0.36   mg/L 0.03
2009-06 12-348 20-Jan-10 Ortho-P Diss 0.24   mg/L 0.03
2009-06 12-348 20-Jan-10 As Diss 2.4   ug/L 0.5
2009-06 12-348 20-Jan-10 As Total 2.7   ug/L 0.5
2009-06 12-348 20-Jan-10 Cd Diss 0.2   ug/L 0.2
2009-06 12-348 20-Jan-10 Cd Total 0.8   ug/L 0.2
2009-06 12-348 20-Jan-10 Cr Diss 0.9 J ug/L 1
2009-06 12-348 20-Jan-10 Cr Total 2.8   ug/L 1
2009-06 12-348 20-Jan-10 Cu Diss 11   ug/L 1
2009-06 12-348 20-Jan-10 Cu Total 13   ug/L 1
2009-06 12-348 20-Jan-10 Pb Diss 0.4 U ug/L 0.5
2009-06 12-348 20-Jan-10 Pb Total 4.8   ug/L 0.5
2009-06 12-348 20-Jan-10 Ni Diss 2.5   ug/L 1
2009-06 12-348 20-Jan-10 Ni Total 4.2   ug/L 1
2009-06 12-348 20-Jan-10 Zn Diss 12   ug/L 5
2009-06 12-348 20-Jan-10 Zn Total 33   ug/L 5


2009-06 12-349 20-Jan-10 
Hardness as 
CaCO3 Total 50   mg/L 2


2009-06 12-349 20-Jan-10 TDS N/A 112   mg/L 1
2009-06 12-349 20-Jan-10 TSS N/A 114   mg/L 1
2009-06 12-349 20-Jan-10 EC N/A 130   umhos/cm 1
2009-06 12-349 20-Jan-10 Temperature N/A 11.7  °C 0.1
2009-06 12-349 20-Jan-10 pH N/A 7.7  pH units 0.01
2009-06 12-349 20-Jan-10 TOC N/A 13.2   mg/L 1
2009-06 12-349 20-Jan-10 DOC N/A 8.5   mg/L 1
2009-06 12-349 20-Jan-10 Turbidity N/A 78.4   NTU 0.05
2009-06 12-349 20-Jan-10 NH3-N Total 0.06 J mg/L 0.1
2009-06 12-349 20-Jan-10 NO3-N N/A 0.86   mg/L 0.1
2009-06 12-349 20-Jan-10 NO2-N N/A 0.01 J mg/L 0.1
2009-06 12-349 20-Jan-10 TKN Total 1.29   mg/L 0.1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction 


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-06 12-349 20-Jan-10 P Total 0.48   mg/L 0.03
2009-06 12-349 20-Jan-10 Ortho-P Diss 0.3   mg/L 0.03
2009-06 12-349 20-Jan-10 As Diss 1.6   ug/L 0.5
2009-06 12-349 20-Jan-10 As Total 2.7   ug/L 0.5
2009-06 12-349 20-Jan-10 Cd Diss 0.1 J ug/L 0.2
2009-06 12-349 20-Jan-10 Cd Total 0.6   ug/L 0.2
2009-06 12-349 20-Jan-10 Cr Diss 1.1   ug/L 1
2009-06 12-349 20-Jan-10 Cr Total 7.5   ug/L 1
2009-06 12-349 20-Jan-10 Cu Diss 7.3   ug/L 1
2009-06 12-349 20-Jan-10 Cu Total 16   ug/L 1
2009-06 12-349 20-Jan-10 Pb Diss 2.8   ug/L 0.5
2009-06 12-349 20-Jan-10 Pb Total 11   ug/L 0.5
2009-06 12-349 20-Jan-10 Ni Diss 2.2   ug/L 1
2009-06 12-349 20-Jan-10 Ni Total 7.9   ug/L 1
2009-06 12-349 20-Jan-10 Zn Diss 46   ug/L 5
2009-06 12-349 20-Jan-10 Zn Total 49   ug/L 5
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry Hours


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.95 2.78/100% 6 Yes 253716 94 Yes  


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.95 2.78/100% 6 Yes 128608 97 No   


12-343 Westminster GRVTS EO, 0 ft P Rainfall 0.7 3.24/100% 8 Yes 3737 76 Yes   


12-344 Westminster GRVTS South,15 ft Rainfall 0.7 3.24/100% 8 Yes 120 46 Yes   


12-345 Westminster GRVTS North,15 ft  Rainfall 3.41 3.24/100% 7 Yes 67 70 No   


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 3.41 3.24/100% 7 Yes 79697 98 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 3.41 3.24/100% 7 Yes 38870 97 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 3.41 3.24/100% 7 Yes 10226 99 Yes   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 3.41 3.24/100% 7 Yes 10224 96 Yes   


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 3.41 3.24/100% 7 Yes 18507 97 Yes   
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Event Description 
This Post Storm Technical Memorandum, Number 08 – Storm Start Date January 21, 2010, which discusses Storm Event No. 2009-08 of the 2009-
2010 wet season for the Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study which began early morning on January 21, 2010.  The 
event description, mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order 
that they appear in the Sampling Summary Table above. 
 
Storm 2009-08 produced moderate to heavy rainfall over southern California.  Weather data on the morning of January 21, 2010 indicated a 
quantitative precipitation forecast (QPF) of 2.78 inch of precipitation with a probability of 100% for the San Diego County area (District 11) and a 
QPF of 3.24 inch of precipitation with a probability of 100% for Orange County area (Caltrans District 12).  The rain event was forecasted to last for 
approximately 72 hours.  Based on the QPF for this storm, it was anticipated that the rain event would be interspersed with brief dry periods.  
Caltrans was consulted to determine the monitoring strategy for the extended event.  It was determined that the minimum 24 hour antecedent dry 
period between storms identified in the Operations, Maintenance, and Monitoring (OM&M) Plan (Document No. CTSW-PL-09-208.18.1F) would be 
waived for this extended event.  The storm produced 0.95 inch of precipitation at the Carlsbad Groundcover Roadside Vegetated Treatment Sites 
(GRVTS) location, 0.70 inch of precipitation at the Westminster GRVTS location, and 3.41 inches of precipitation at the Yorba Linda Expanded 
Roadside Vegetated Treatment Sites (ERVTS) location. 
 
Mobilization Summary 
The storm forecast met the stormwater monitoring storm selection criteria identified in the OM&M Plan and mobilization began on January 21, 2010.  
Because there was another event 6 hours prior to this storm, the consultant was given authorization from Caltrans to forego pre- and post-storm field 
checks until storms were discontinued at the end of the week, on January 22, 2010.  Monitoring was discontinued at the San Diego SR-52 location 
(sites 11-328, 11-329 and 11-330) with authorization from Caltrans on the morning of January 19, 2010.  Field crews, over the past few storms, 
indicated that the amount of flow that was entering into the biostrips were only from direct rainfall. No highway runoff is being captured by the 
bioswale collection systems for the San Diego (SR-25) site.  Subsequently, with approval from Caltrans, sampling at the San Diego (SR-52) was 
suspended.  Composite samples at nine monitoring stations throughout the project sites were collected and analyzed as described in the project 
OM&M Plan.  All locations received rainfall amounts that met the Caltrans OM&M plan criteria for a “representative storm event.” 
 
Sampling Issues 
Carlsbad GRVTS site 11-326 is experiencing runoff bypassing the flume.  A portion of the runoff flow was observed at this time bypassing both 
sides of the concrete collector channel downstream of the monitoring flume, thus inundating the enclosure area and the shoulder area of the traffic 
lanes.  See Attachment 1, Site Location Photos.  The ponded runoff flow observed during the storm peak flowed into Avenida Encinas (west of the 
monitoring flume and Intestate 5) and was not rated.  Accordingly, the measured rated flow in the monitoring flume is an underestimation of total 
runoff of the EOP station.  The relative degree of accuracy of the drainage area and the amount of flow which bypasses the flume structure during 
larger storm events is currently unknown.  Based on the field team observations and examination of previous storm event data at this site, it appears 
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that the relatively low observed runoff to rainfall ratio commonly observed at this site may be a result of these two factors.  In addition, ponding was 
observed immediately downstream of the concrete channel.  This condition may be attributed to the depressed area at the discharge point of the inlet 
structure and the vegetation impeding runoff from continuing downstream towards the bioswale.  The consultant is evaluating if a backwater effect 
from downstream conditions may impact the flow through the flume.  Once the water depth surpassed the berm, it began migrating downstream 
through the swale vegetation towards downstream site 11-327.  The flow measurement accuracy issues at site 11-326 likely have a significant effect 
on the accuracy of the observed runoff to rainfall ratio calculation at the downstream bioswale discharge monitoring (site 11-327).  The degree to 
which the identified issues at site 11-326 impact site 11-327 is currently unknown, but is being evaluated. 
 
The Westminster GRVTS biostrip site 12-344 received enough total flow volume to generate low sample volume.  Small amounts of sediment and 
organic debris were observed and subsequently removed from the flumes at various intervals during the storm.  This debris is assumed not to 
substantially affect the flow data.  However, the rain gauge at site 12-343 became obstructed with fur or other fibrous material in the middle of storm 
event 2009-08, and the rain data reported is from the back up rain gauge at site 12-345.   It was again observed that the existing mature iceplant cover 
includes a relatively significant base of decomposing undergrowth and organic material at ground level.  Further examination of the soil adjacent to 
the collector pipe has revealed the material to be of light weight organic composition.  Runoff is saturating this material and infiltrating under the 
collection pipe (as would occur under pre-monitoring conditions).  Additionally, irregularities in the adjacent ground have caused observable 
collection of water in the wood mulch; it is assumed that these irregularities are mitigated by the on-site infiltration.  The Westminster GRVTS EOP 
(site 12-343) exhibits a low observed runoff to rain volume fraction (RO/Rain) most likely due to an overestimated drainage area.  The collection 
system is receiving flow from a crowned roadway which would decrease the drainage area.  It is presumed that the same drainage patterns with 
crowned roadway occurs at the biostrip sites (sites 12-344 and 12-345). 
 
The Yorba Linda ERVTS location sites 12-225, 12-346, 12-347, 12-348 and 12-349 all received sufficient runoff volume to run samples and received 
well over the minimum amount of storm capture as outlined in the Project OM&M Plan.  Field teams have observed that flow is undermining the 
flashing and collection piping at sites 12-346 and 12-347, and infiltrating. Some flow is bypassing the biostrip at sites 12-348 and 12-349 due to 
uneven pavement and vegetation mounds at the soil/edge of pavement interface.    
 
Drainage areas for all sites are currently being evaluated to revise the initial estimates provided in the OM&M plan. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
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The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
In some instances (discussed above) rainfall to runoff observed ratio much less or much greater than expected. See hydrographs for specific 
comments. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Carlsbad GRVTS EOP (11-326, 0 ft)
Event: 1/21/2010


Catchment Area (ha): 2.322576
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 01/21/10 01:15


Stop Date/Time: 01/21/10 12:47


Event Rain (mm): 24.13


Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 01/21/10 01:03


Stop Date/Time: 01/21/10 18:34


Total Flow Volume (L): 253716


Peak Flow (L/s): 19.77
Obs. Fraction Runoff/Rain Volume: 0.453


Sample Data
Start Date/Time: 01/21/10 03:13


Stop Date/Time: 01/21/10 13:21


Estimated Percent Capture: 94%


Successful Aliquots: 22


Notes:  RO/Rain<<1_RO bypassing Carlsbad GRVTS EOP due to existing channel inlet and downstream channel size; site configuration may be 
required.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Carlsbad  ERVTS South (11-327, 365 ft)
Event: 1/21/2010


Catchment Area (ha): 2.814962112
Assumed Fraction Runoff/Rain Volume: 0.1


Rain Data
Start Date/Time: 01/21/10 01:15


Stop Date/Time: 01/21/10 12:47


Event Rain (mm): 24.13


Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 01/21/10 01:01


Stop Date/Time: 01/21/10 18:54


Total Flow Volume (L): 128608


Peak Flow (L/s): 11.64
Obs. Fraction Runoff/Rain Volume: 0.189


Sample Data
Start Date/Time: 01/21/10 05:51


Stop Date/Time: 01/21/10 16:21


Estimated Percent Capture: 97%


Successful Aliquots: 45


Notes: RO/Rain<<1_RO bypassing site 11-326, which causes bypassing for Carlsbad GRVTS South; site configuration may be required to correct 
ponding upstream of site 11-327.
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Event Summary
Site: Westminster GRVTS EOP (12-343, 0 ft)
Event: 1/21/2010


Catchment Area (ha): 0.088257888
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 01/21/10 00:54


Stop Date/Time: 01/21/10 14:08


Event Rain (mm): 17.78


Max Intensity (mm/hr): 21.34


Runoff Data
Start Date/Time: 01/21/10 01:14


Stop Date/Time: 01/21/10 14:33


Total Flow Volume (L): 3737


Peak Flow (L/s): 2.60
Obs. Fraction Runoff/Rain Volume: 0.238


Sample Data
Start Date/Time: 01/21/10 05:46


Stop Date/Time: 01/21/10 14:08


Estimated Percent Capture: 76%


Successful Aliquots: 5


Notes:  RO/Rain<<1_drainage area may be overestimated. Field team observations indicate roadway is crowned, resulting in decreased drainage 
area.
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Event Summary
Site: Westminster GRVTS South (12-344,15 ft)
Event: 1/21/2010


Catchment Area (ha): 0.0771095232
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data
Start Date/Time: 01/21/10 00:54


Stop Date/Time: 01/21/10 14:08


Event Rain (mm): 17.78


Max Intensity (mm/hr): 21.34


Runoff Data
Start Date/Time: 01/21/10 00:39


Stop Date/Time: 01/21/10 18:38


Total Flow Volume (L): 120


Peak Flow (L/s): 0.12
Obs. Fraction Runoff/Rain Volume: 0.009


Sample Data
Start Date/Time: 01/21/10 12:01


Stop Date/Time: 01/21/10 12:28


Estimated Percent Capture: 46%


Successful Aliquots: 2


Notes: RO/Rain<<1_RO infiltration suspected; Field team observations indicate soil may have a high infiltration rate.  Drainage area also 
overestimated.
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Event Summary
Site: Westminster GRVTS North  (12-345,15 ft)
Event: 1/21/2010


Catchment Area (ha): 0.088257888
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data
Start Date/Time: 01/21/10 00:54


Stop Date/Time: 01/21/10 14:08


Event Rain (mm): 17.78


Max Intensity (mm/hr): 21.34


Runoff Data
Start Date/Time: 01/21/10 00:50


Stop Date/Time: 01/21/10 17:04


Total Flow Volume (L): 67


Peak Flow (L/s): 0.05
Obs. Fraction Runoff/Rain Volume: 0.004


Sample Data
Start Date/Time: 01/21/10 07:09


Stop Date/Time: 01/21/10 16:15


Estimated Percent Capture: 70%


Successful Aliquots: 2


Notes: RO/Rain<<1_RO infiltration suspected; Field team observations indicate soil may have a high infiltration rate.  Drainage area also 
overestimated. 
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Event Summary
Site: Yorba Linda ERVTS EOP (12-225, 0 ft)
Event: 1/21/2010 - 1/22/2010


Catchment Area (ha): 0.0910449792
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 01/21/10 01:56


Stop Date/Time: 01/22/10 17:19


Event Rain (mm): 86.61


Max Intensity (mm/hr): 76.20


Runoff Data
Start Date/Time: 01/21/10 01:55


Stop Date/Time: 01/22/10 23:03


Total Flow Volume (L): 79697


Peak Flow (L/s): 10.62
Obs. Fraction Runoff/Rain Volume: 1.011


Sample Data
Start Date/Time: 01/21/10 04:37


Stop Date/Time: 01/22/10 21:10


Estimated Percent Capture: 98%


Successful Aliquots: 47


Notes:
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Event Summary
Site: Yorba Linda ERVTS West (12-346, 10 ft)
Event: 1/21/2010 - 1/22/2010


Catchment Area (ha): 0.1133417088
Assumed Fraction Runoff/Rain Volume: 0.79


Rain Data
Start Date/Time: 01/21/10 01:56


Stop Date/Time: 01/22/10 17:19


Event Rain (mm): 86.61


Max Intensity (mm/hr): 76.20


Runoff Data
Start Date/Time: 01/21/10 02:04


Stop Date/Time: 01/22/10 19:33


Total Flow Volume (L): 38870


Peak Flow (L/s): 15.57
Obs. Fraction Runoff/Rain Volume: 0.396


Sample Data
Start Date/Time: 01/21/10 08:06


Stop Date/Time: 01/22/10 17:25


Estimated Percent Capture: 97%


Successful Aliquots: 39


Notes:  RO/Rain<<1_RO diverted due to undermining at flashing.  Soil/pipe interface may require retrofit.  Infiltration is observed.  
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Event Summary
Site: Yorba Linda ERVTS West-Central (12-347, 21 ft)
Event: 1/21/2010 -1/22/2010


Catchment Area (ha): 0.120773952
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 01/21/10 01:56


Stop Date/Time: 01/22/10 17:19


Event Rain (mm): 86.61


Max Intensity (mm/hr): 76.20


Runoff Data
Start Date/Time: 01/21/10 01:47


Stop Date/Time: 01/22/10 19:07


Total Flow Volume (L): 10226


Peak Flow (L/s): 3.43
Obs. Fraction Runoff/Rain Volume: 0.098


Sample Data
Start Date/Time: 01/21/10 08:09


Stop Date/Time: 01/22/10 17:31


Estimated Percent Capture: 99%


Successful Aliquots: 54


Notes:  RO/Rain<<1_RO diverted due to undermining at flashing.  Soil/pipe interface may require retrofit.  Infiltration is observed.  
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Event Summary
Site: Yorba Linda ERVTS East-Central (12-348, 21 ft)
Event: 1/21/2010 - 1/22/2010


Catchment Area (ha): 0.1291352256
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 01/21/10 01:56


Stop Date/Time: 01/22/10 17:19


Event Rain (mm): 86.61


Max Intensity (mm/hr): 76.20


Runoff Data
Start Date/Time: 01/21/10 01:48


Stop Date/Time: 01/22/10 18:42


Total Flow Volume (L): 10224


Peak Flow (L/s): 3.43
Obs. Fraction Runoff/Rain Volume: 0.091


Sample Data
Start Date/Time: 01/21/10 11:43


Stop Date/Time: 01/22/10 17:41


Estimated Percent Capture: 96%


Successful Aliquots: 30


Notes: RO/Rain<<1_RO diverted due to vegetation obstruction at  soil/pipe interface.  Soil/pipe interface may require retrofit.


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 1/21/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 08.doc Page 14 of 32 
 


0


8


16


24


32


40


48


56


64


72


80


1/
20


/1
0 


21
:0


0


1/
21


/1
0 


0:
00


1/
21


/1
0 


3:
00


1/
21


/1
0 


6:
00


1/
21


/1
0 


9:
00


1/
21


/1
0 


12
:0


0


1/
21


/1
0 


15
:0


0


1/
21


/1
0 


18
:0


0


1/
21


/1
0 


21
:0


0


1/
22


/1
0 


0:
00


1/
22


/1
0 


3:
00


1/
22


/1
0 


6:
00


1/
22


/1
0 


9:
00


1/
22


/1
0 


12
:0


0


1/
22


/1
0 


15
:0


0


1/
22


/1
0 


18
:0


0


1/
22


/1
0 


21
:0


0


1/
23


/1
0 


0:
00


Date/Time


R
ai


nf
al


l I
nt


en
si


ty
 (m


m
/h


r)


0.0


0.4


0.8


1.2


1.6


2.0


2.4


2.8


3.2


3.6


4.0


Fl
ow


 R
at


e 
(L


/s
)


Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Yorba Linda ERVTS East (12-349, 21 ft)
Event: 1/21/2010 - 1/22/2010


Catchment Area (ha): 0.1226320128
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 01/21/10 01:56


Stop Date/Time: 01/22/10 17:19


Event Rain (mm): 86.61


Max Intensity (mm/hr): 76.20


Runoff Data
Start Date/Time: 01/21/10 01:55


Stop Date/Time: 01/22/10 19:42


Total Flow Volume (L): 18507


Peak Flow (L/s): 3.87
Obs. Fraction Runoff/Rain Volume: 0.174


Sample Data
Start Date/Time: 01/21/10 08:12


Stop Date/Time: 01/22/10 17:19


Estimated Percent Capture: 97%


Successful Aliquots: 53


Notes: RO/Rain<<1_RO diverted due to vegetation obstruction at  soil/pipe interface.  Soil/pipe interface may require retrofit.
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Preliminary examination of the analytical data for Carlsbad sites 11-326 (EOP) indicate that observed constituent concentrations are consistent with 
concentrations generally observed in freeway runoff samples.  The Yorba Linda EOP (site 12-225), and biostrips (sites 12-346 and 12-347), also 
indicate that observed constituent concentrations are consistent with concentrations generally observed in freeway runoff samples.  Dissolved lead is 
an exception that was found to be considerably low in all samples.  Since the Caltrans Study was conducted in 2003, the public has moved away from 
using lead in most products.  When comparing the Carlsbad bioswale (site 11-327) runoff to the EOP (site 11-326) runoff, most of the constituents 
were lower in the bioswale runoff.  Exceptions were conventionals such as hardness, TDS, conductivity, TOC and DOC, as well as phosphorus and 
orth-phosphate.  Sites 12-343 and 12-344 had limited volume and were analyze on a limited basis using the priority constituent ranking list provided 
by Caltrans in October, 2009.  Comparison of the results for the Yorba Linda sites indicates that amonia, nitrates, nitrites, turbidity and metals 
concentrations were lower in the biostrip discharges than the EOP runoff.  For some metals constituents (copper and zinc), concentrations observed 
discharging from the biostrip sites were significantly lower than the EOP runoff.   
 
Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-
065.51.42. 
 
Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Some heavy metals were very low. See write-up above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.
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Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Mobilization 


ID Monitoring 
Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-07 11-326 
21-Jan-


10 
Hardness as 
CaCO3 Total 30   mg/L 2


2009-07 11-326 
21-Jan-


10 TDS N/A 39   mg/L 1


2009-07 11-326 
21-Jan-


10 TSS N/A 102   mg/L 1


2009-07 11-326 
21-Jan-


10 EC N/A 82   umhos/cm 1


2009-07 11-326 
21-Jan-


10 Temperature N/A 14.9   °C 0.1


2009-07 11-326 
21-Jan-


10 pH N/A 8.21   pH units 0.01


2009-07 11-326 
21-Jan-


10 TOC N/A 3.2   mg/L 1


2009-07 11-326 
21-Jan-


10 DOC N/A 1   mg/L 1


2009-07 11-326 
21-Jan-


10 Turbidity N/A 67.8   NTU 0.05


2009-07 11-326 
21-Jan-


10 NH3-N Total 0.2   mg/L 0.1


2009-07 11-326 
21-Jan-


10 NO3-N N/A 0.34   mg/L 0.1


2009-07 11-326 
21-Jan-


10 NO2-N N/A 0.04 J mg/L 0.1


2009-07 11-326 
21-Jan-


10 TKN Total 0.97   mg/L 0.1


2009-07 11-326 
21-Jan-


10 P Total 0.23   mg/L 0.03


2009-07 11-326 
21-Jan-


10 Ortho-P Diss 0.06   mg/L 0.03


2009-07 11-326 
21-Jan-


10 As Diss 0.5   ug/L 0.5


2009-07 11-326 
21-Jan-


10 As Total 1.4   ug/L 0.5
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-07 11-326 
21-Jan-


10 Cd Diss 0.1 UJ ug/L 0.2


2009-07 11-326 
21-Jan-


10 Cd Total 0.5 U ug/L 0.2


2009-07 11-326 
21-Jan-


10 Cr Diss 6.2   ug/L 1


2009-07 11-326 
21-Jan-


10 Cr Total 13   ug/L 1


2009-07 11-326 
21-Jan-


10 Cu Diss 7.4   ug/L 1


2009-07 11-326 
21-Jan-


10 Cu Total 57   ug/L 1


2009-07 11-326 
21-Jan-


10 Pb Diss 0.2 J ug/L 0.5


2009-07 11-326 
21-Jan-


10 Pb Total 52   ug/L 0.5


2009-07 11-326 
21-Jan-


10 Ni Diss 1.3   ug/L 1


2009-07 11-326 
21-Jan-


10 Ni Total 7.1   ug/L 1


2009-07 11-326 
21-Jan-


10 Zn Diss 28   ug/L 5


2009-07 11-326 
21-Jan-


10 Zn Total 210   ug/L 5


2009-06 11-327 
21-Jan-


10 
Hardness as 
CaCO3 Total 44   mg/L 2


2009-06 11-327 
21-Jan-


10 TDS N/A 78   mg/L 1


2009-06 11-327 
21-Jan-


10 TSS N/A 6   mg/L 1


2009-06 11-327 
21-Jan-


10 EC N/A 191   umhos/cm 1


2009-06 11-327 
21-Jan-


10 Temperature N/A 17.2   °C 0.1


2009-06 11-327 
21-Jan-


10 pH   7.35   pH units 0.01
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-06 11-327 
21-Jan-


10 TOC N/A 3.9   mg/L 1


2009-06 11-327 
21-Jan-


10 DOC N/A 2.3   mg/L 1


2009-06 11-327 
21-Jan-


10 Turbidity N/A 21.3   NTU 0.05


2009-06 11-327 
21-Jan-


10 NH3-N Total 0.005 UJ mg/L 0.1


2009-06 11-327 
21-Jan-


10 NO3-N N/A 0.12   mg/L 0.1


2009-06 11-327 
21-Jan-


10 NO2-N N/A 0.01 J mg/L 0.1


2009-06 11-327 
21-Jan-


10 TKN Total 0.57   mg/L 0.1


2009-06 11-327 
21-Jan-


10 P Total 0.24   mg/L 0.03


2009-06 11-327 
21-Jan-


10 Ortho-P Diss 0.17   mg/L 0.03


2009-06 11-327 
21-Jan-


10 As Diss 0.5   ug/L 0.5


2009-06 11-327 
21-Jan-


10 As Total 0.7   ug/L 0.5


2009-06 11-327 
21-Jan-


10 Cd Diss 0.1 UJ ug/L 0.2


2009-06 11-327 
21-Jan-


10 Cd Total 0.2 U ug/L 0.2


2009-06 11-327 
21-Jan-


10 Cr Diss 4.7   ug/L 1


2009-06 11-327 
21-Jan-


10 Cr Total 6.2   ug/L 1


2009-06 11-327 
21-Jan-


10 Cu Diss 5.6   ug/L 1


2009-06 11-327 
21-Jan-


10 Cu Total 10   ug/L 1


2009-06 11-327 
21-Jan-


10 Pb Diss 0.2 J ug/L 0.5
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-06 11-327 
21-Jan-


10 Pb Total 7.8   ug/L 0.5


2009-06 11-327 
21-Jan-


10 Ni Diss 0.7 J ug/L 1


2009-06 11-327 
21-Jan-


10 Ni Total 1.3   ug/L 1


2009-06 11-327 
21-Jan-


10 Zn Diss 11   ug/L 5


2009-06 11-327 
21-Jan-


10 Zn Total 29   ug/L 5


2009-07 12-343 
21-Jan-


10 
Hardness as 
CaCO3 Total 28   mg/L 2


2009-07 12-343 
21-Jan-


10 TDS N/A 25   mg/L 1


2009-07 12-343 
21-Jan-


10 TSS N/A 9   mg/L 1


2009-07 12-343 
21-Jan-


10 EC N/A 59   umhos/cm 1


2009-07 12-343 
21-Jan-


10 Temperature N/A 14.6   °C 0.1


2009-07 12-343 
21-Jan-


10 pH N/A 8   pH units 0.01


2009-07 12-343 
21-Jan-


10 Turbidity N/A 19.9   NTU 0.05


2009-07 12-343 
21-Jan-


10 NH3-N Total 0.26   mg/L 0.1


2009-07 12-343 
21-Jan-


10 NO3-N N/A 0.24   mg/L 0.1


2009-07 12-343 
21-Jan-


10 NO2-N N/A 0.03 J mg/L 0.1


2009-07 12-343 
21-Jan-


10 TKN Total 3.11   mg/L 0.1


2009-07 12-343 
21-Jan-


10 P Total 0.16   mg/L 0.03


2009-07 12-343 
21-Jan-


10 Ortho-P Diss 0.06   mg/L 0.03
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-07 12-343 
21-Jan-


10 As Diss 0.4 J ug/L 0.5


2009-07 12-343 
21-Jan-


10 As Total 0.9   ug/L 0.5


2009-07 12-343 
21-Jan-


10 Cd Diss 0.1 U ug/L 0.2


2009-07 12-343 
21-Jan-


10 Cd Total 0.5 U ug/L 0.2


2009-07 12-343 
21-Jan-


10 Cr Diss 1.1   ug/L 1


2009-07 12-343 
21-Jan-


10 Cr Total 6   ug/L 1


2009-07 12-343 
21-Jan-


10 Cu Diss 12   ug/L 1


2009-07 12-343 
21-Jan-


10 Cu Total 40   ug/L 1


2009-07 12-343 
21-Jan-


10 Pb Diss 0.4 J ug/L 0.5


2009-07 12-343 
21-Jan-


10 Pb Total 34   ug/L 0.5


2009-07 12-343 
21-Jan-


10 Ni Diss 1.3   ug/L 1


2009-07 12-343 
21-Jan-


10 Ni Total 5.2   ug/L 1


2009-07 12-343 
21-Jan-


10 Zn Diss 36   ug/L 5


2009-07 12-343 
21-Jan-


10 Zn Total 150   ug/L 5


2009-05 12-344 
21-Jan-


10 TDS N/A 87   mg/L 1


2009-05 12-344 
21-Jan-


10 TSS N/A 22   mg/L 1


2009-05 12-344 
21-Jan-


10 EC N/A 213   umhos/cm 1


2009-05 12-344 
21-Jan-


10 Temperature N/A 15.6   °C 0.1
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-05 12-344 
21-Jan-


10 pH N/A 8.15   pH units 0.01


2009-05 12-344 
21-Jan-


10 Turbidity N/A 9.1   NTU 0.05


2009-05 12-344 
21-Jan-


10 NH3-N Total 0.24   mg/L 0.1


2009-05 12-344 
21-Jan-


10 NO3-N N/A 0.44   mg/L 0.1


2009-05 12-344 
21-Jan-


10 NO2-N N/A 0.01 J mg/L 0.1


2009-05 12-344 
21-Jan-


10 TKN Total 2.13   mg/L 0.1


2009-05 12-344 
21-Jan-


10 Ortho-P Diss 0.14   mg/L 0.03


2009-05 12-344 
21-Jan-


10 As Diss 0.7   ug/L 0.5


2009-05 12-344 
21-Jan-


10 As Total 0.9   ug/L 0.5


2009-05 12-344 
21-Jan-


10 Cd Diss 0.1 UJ ug/L 0.2


2009-05 12-344 
21-Jan-


10 Cd Total 0.1 U ug/L 0.2


2009-05 12-344 
21-Jan-


10 Cr Diss 0.8 J ug/L 1


2009-05 12-344 
21-Jan-


10 Cr Total 1.8   ug/L 1


2009-05 12-344 
21-Jan-


10 Cu Diss 8.5   ug/L 1


2009-05 12-344 
21-Jan-


10 Cu Total 13   ug/L 1


2009-05 12-344 
21-Jan-


10 Pb Diss 1.6   ug/L 0.5


2009-05 12-344 
21-Jan-


10 Pb Total 20   ug/L 0.5


2009-05 12-344 
21-Jan-


10 Ni Diss 1   ug/L 1
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-05 12-344 
21-Jan-


10 Ni Total 1.8   ug/L 1


2009-05 12-344 
21-Jan-


10 Zn Diss 14   ug/L 5


2009-05 12-344 
21-Jan-


10 Zn Total 31   ug/L 5


2009-07 12-225 
22-Jan-


10 
Hardness as 
CaCO3 Total 30   mg/L 2


2009-07 12-225 
22-Jan-


10 TDS N/A 36   mg/L 1


2009-07 12-225 
22-Jan-


10 TSS N/A 29   mg/L 1


2009-07 12-225 
21-Jan-


10 EC N/A 70   umhos/cm 1


2009-07 12-225 
22-Jan-


10 EC N/A 78.7   umhos/cm 1


2009-07 12-225 
22-Jan-


10 Temperature N/A 12.3   °C 0.1


2009-07 12-225 
22-Jan-


10 pH N/A 7.81   pH units 0.01


2009-07 12-225 
22-Jan-


10 TOC N/A 4   mg/L 1


2009-07 12-225 
22-Jan-


10 DOC N/A 2.4   mg/L 1


2009-07 12-225 
22-Jan-


10 Turbidity N/A 25.7   NTU 0.05


2009-07 12-225 
21-Jan-


10 Turbidity N/A 31.4   NTU 0.05


2009-07 12-225 
22-Jan-


10 NH3-N Total 0.2   mg/L 0.1


2009-07 12-225 
21-Jan-


10 NO3-N N/A 0.32   mg/L 0.1


2009-07 12-225 
22-Jan-


10 NO3-N N/A 0.3   mg/L 0.1


2009-07 12-225 
22-Jan-


10 NO2-N N/A 0.04 J mg/L 0.1
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-07 12-225 
21-Jan-


10 NO2-N N/A 0.05 J mg/L 0.1


2009-07 12-225 
22-Jan-


10 TKN Total 1.62   mg/L 0.1


2009-07 12-225 
22-Jan-


10 P Total 0.1   mg/L 0.03


2009-07 12-225 
22-Jan-


10 Ortho-P Diss 0.04   mg/L 0.03


2009-07 12-225 
21-Jan-


10 Ortho-P Diss 0.03   mg/L 0.03


2009-07 12-225 
22-Jan-


10 As Diss 0.3 J ug/L 0.5


2009-07 12-225 
22-Jan-


10 As Total 1   ug/L 0.5


2009-07 12-225 
22-Jan-


10 Cd Diss 0.1 UJ ug/L 0.2


2009-07 12-225 
22-Jan-


10 Cd Total 0.4 U ug/L 0.2


2009-07 12-225 
22-Jan-


10 Cr Diss 1.7   ug/L 1


2009-07 12-225 
22-Jan-


10 Cr Total 6.5   ug/L 1


2009-07 12-225 
22-Jan-


10 Cu Diss 7   ug/L 1


2009-07 12-225 
22-Jan-


10 Cu Total 42   ug/L 1


2009-07 12-225 
22-Jan-


10 Pb Diss 0.08 UJ ug/L 0.5


2009-07 12-225 
22-Jan-


10 Pb Total 19   ug/L 0.5


2009-07 12-225 
22-Jan-


10 Ni Diss 1.4   ug/L 1


2009-07 12-225 
22-Jan-


10 Ni Total 5.2   ug/L 1


2009-07 12-225 
22-Jan-


10 Zn Diss 51   ug/L 5
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-07 12-225 
22-Jan-


10 Zn Total 190   ug/L 5


2009-07 12-346 
22-Jan-


10 
Hardness as 
CaCO3 Total 24   mg/L 2


2009-07 12-346 
22-Jan-


10 TDS N/A 20   mg/L 1


2009-07 12-346 
22-Jan-


10 TSS N/A 33   mg/L 1


2009-07 12-346 
22-Jan-


10 EC N/A 68.5   umhos/cm 1


2009-07 12-346 
21-Jan-


10 EC N/A 30   umhos/cm 1


2009-07 12-346 
22-Jan-


10 Temperature N/A 12.9   °C 0.1


2009-07 12-346 
22-Jan-


10 pH N/A 7.99   pH units 0.01


2009-07 12-346 
22-Jan-


10 TOC N/A 3.6   mg/L 1


2009-07 12-346 
22-Jan-


10 DOC N/A 2.9   mg/L 1


2009-07 12-346 
21-Jan-


10 Turbidity N/A 27.6   NTU 0.05


2009-07 12-346 
22-Jan-


10 Turbidity N/A 16   NTU 0.05


2009-07 12-346 
22-Jan-


10 NH3-N Total 0.11   mg/L 0.1


2009-07 12-346 
21-Jan-


10 NO3-N N/A 0.14   mg/L 0.1


2009-07 12-346 
22-Jan-


10 NO3-N N/A 0.19   mg/L 0.1


2009-07 12-346 
21-Jan-


10 NO2-N N/A 0.02 J mg/L 0.1


2009-07 12-346 
22-Jan-


10 NO2-N N/A 0.02 J mg/L 0.1


2009-07 12-346 
22-Jan-


10 TKN Total 1.46   mg/L 0.1
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-07 12-346 
22-Jan-


10 P Total 0.09   mg/L 0.03


2009-07 12-346 
21-Jan-


10 Ortho-P Diss 0.03   mg/L 0.03


2009-07 12-346 
22-Jan-


10 Ortho-P Diss 0.05   mg/L 0.03


2009-07 12-346 
22-Jan-


10 As Diss 0.3 J ug/L 0.5


2009-07 12-346 
22-Jan-


10 As Total 0.8   ug/L 0.5


2009-07 12-346 
22-Jan-


10 Cd Diss 0.1 UJ ug/L 0.2


2009-07 12-346 
22-Jan-


10 Cd Total 0.2 U ug/L 0.2


2009-07 12-346 
22-Jan-


10 Cr Diss 1.3   ug/L 1


2009-07 12-346 
22-Jan-


10 Cr Total 5   ug/L 1


2009-07 12-346 
22-Jan-


10 Cu Diss 3.9   ug/L 1


2009-07 12-346 
22-Jan-


10 Cu Total 24   ug/L 1


2009-07 12-346 
22-Jan-


10 Pb Diss 0.08 UJ ug/L 0.5


2009-07 12-346 
22-Jan-


10 Pb Total 9.3   ug/L 0.5


2009-07 12-346 
22-Jan-


10 Ni Diss 0.6 J ug/L 1


2009-07 12-346 
22-Jan-


10 Ni Total 3.1   ug/L 1


2009-07 12-346 
22-Jan-


10 Zn Diss 13   ug/L 5


2009-07 12-346 
22-Jan-


10 Zn Total 73   ug/L 5


2009-07 12-347 
22-Jan-


10 
Hardness as 
CaCO3 Total 24   mg/L 2
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-07 12-347 
22-Jan-


10 TDS N/A 48   mg/L 1


2009-07 12-347 
22-Jan-


10 TSS N/A 23   mg/L 1


2009-07 12-347 
21-Jan-


10 EC N/A 55   umhos/cm 1


2009-07 12-347 
22-Jan-


10 EC N/A 78.3   umhos/cm 1


2009-07 12-347 
22-Jan-


10 Temperature N/A 12.2   °C 0.1


2009-07 12-347 
22-Jan-


10 pH N/A 7.46   pH units 0.01


2009-07 12-347 
22-Jan-


10 TOC N/A 1.9   mg/L 1


2009-07 12-347 
22-Jan-


10 DOC N/A 1.6   mg/L 1


2009-07 12-347 
21-Jan-


10 Turbidity N/A 25.5   NTU 0.05


2009-07 12-347 
22-Jan-


10 Turbidity N/A 24.4   NTU 0.05


2009-07 12-347 
22-Jan-


10 NH3-N Total 0.09 J mg/L 0.1


2009-07 12-347 
22-Jan-


10 NO3-N N/A 0.1   mg/L 0.1


2009-07 12-347 
21-Jan-


10 NO3-N N/A 0.1   mg/L 0.1


2009-07 12-347 
22-Jan-


10 NO2-N N/A 0.01 UJ mg/L 0.1


2009-07 12-347 
21-Jan-


10 NO2-N N/A 0.01 J mg/L 0.1


2009-07 12-347 
22-Jan-


10 TKN Total 1.59   mg/L 0.1


2009-07 12-347 
22-Jan-


10 P Total 0.15   mg/L 0.03


2009-07 12-347 
22-Jan-


10 Ortho-P Diss 0.09   mg/L 0.03
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-07 12-347 
21-Jan-


10 Ortho-P Diss 0.07   mg/L 0.03


2009-07 12-347 
22-Jan-


10 As Diss 0.8   ug/L 0.5


2009-07 12-347 
22-Jan-


10 As Total 1.3   ug/L 0.5


2009-07 12-347 
22-Jan-


10 Cd Diss 0.1 UJ ug/L 0.2


2009-07 12-347 
22-Jan-


10 Cd Total 0.2 U ug/L 0.2


2009-07 12-347 
22-Jan-


10 Cr Diss 1.2   ug/L 1


2009-07 12-347 
22-Jan-


10 Cr Total 3.8   ug/L 1


2009-07 12-347 
22-Jan-


10 Cu Diss 6.4   ug/L 1


2009-07 12-347 
22-Jan-


10 Cu Total 12   ug/L 1


2009-07 12-347 
22-Jan-


10 Pb Diss 0.2 J ug/L 0.5


2009-07 12-347 
22-Jan-


10 Pb Total 6.3   ug/L 0.5


2009-07 12-347 
22-Jan-


10 Ni Diss 1.1   ug/L 1


2009-07 12-347 
22-Jan-


10 Ni Total 3   ug/L 1


2009-07 12-347 
22-Jan-


10 Zn Diss 12   ug/L 5


2009-07 12-347 
22-Jan-


10 Zn Total 34   ug/L 5


2009-06 12-348 
22-Jan-


10 
Hardness as 
CaCO3 Total 102   mg/L 2


2009-06 12-348 
22-Jan-


10 TDS N/A 136   mg/L 1


2009-06 12-348 
22-Jan-


10 TSS N/A 40   mg/L 1
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-06 12-348 
22-Jan-


10 EC N/A 336   umhos/cm 1


2009-06 12-348 
21-Jan-


10 EC N/A 195   umhos/cm 1


2009-06 12-348 
22-Jan-


10 TOC N/A 6.7   mg/L 1


2009-06 12-348 
22-Jan-


10 DOC N/A 4.8   mg/L 1


2009-06 12-348 
21-Jan-


10 Turbidity N/A 32.5   NTU 0.05


2009-06 12-348 
22-Jan-


10 Turbidity N/A 31.3   NTU 0.05


2009-06 12-348 
22-Jan-


10 NH3-N Total 0.08 J mg/L 0.1


2009-06 12-348 
22-Jan-


10 NO3-N N/A 0.08 J mg/L 0.1


2009-06 12-348 
21-Jan-


10 NO3-N N/A 0.09 J mg/L 0.1


2009-06 12-348 
22-Jan-


10 NO2-N N/A 0.01 UJ mg/L 0.1


2009-06 12-348 
21-Jan-


10 NO2-N N/A 0.01 UJ mg/L 0.1


2009-06 12-348 
22-Jan-


10 TKN Total 1.71   mg/L 0.1


2009-06 12-348 
22-Jan-


10 P Total 0.33   mg/L 0.03


2009-06 12-348 
22-Jan-


10 Ortho-P Diss 0.24   mg/L 0.03


2009-06 12-348 
21-Jan-


10 Ortho-P Diss 0.18   mg/L 0.03


2009-06 12-348 
22-Jan-


10 As Diss 2.2   ug/L 0.5


2009-06 12-348 
22-Jan-


10 As Total 3.1   ug/L 0.5


2009-06 12-348 
22-Jan-


10 Cd Diss 0.4 U ug/L 0.2
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-06 12-348 
22-Jan-


10 Cd Total 0.5 U ug/L 0.2


2009-06 12-348 
22-Jan-


10 Cr Diss 1   ug/L 1


2009-06 12-348 
22-Jan-


10 Cr Total 4.4   ug/L 1


2009-06 12-348 
22-Jan-


10 Cu Diss 7.7   ug/L 1


2009-06 12-348 
22-Jan-


10 Cu Total 13   ug/L 1


2009-06 12-348 
22-Jan-


10 Pb Diss 0.2 J ug/L 0.5


2009-06 12-348 
22-Jan-


10 Pb Total 6.4   ug/L 0.5


2009-06 12-348 
22-Jan-


10 Ni Diss 2.4   ug/L 1


2009-06 12-348 
22-Jan-


10 Ni Total 5.5   ug/L 1


2009-06 12-348 
22-Jan-


10 Zn Diss 9.5   ug/L 5


2009-06 12-348 
22-Jan-


10 Zn Total 33   ug/L 5


2009-07 12-349 
22-Jan-


10 
Hardness as 
CaCO3 Total 30   mg/L 2


2009-07 12-349 
22-Jan-


10 TDS N/A 76   mg/L 1


2009-07 12-349 
22-Jan-


10 TSS N/A 170   mg/L 1


2009-07 12-349 
22-Jan-


10 EC N/A 95.6   umhos/cm 1


2009-07 12-349 
21-Jan-


10 EC N/A 98   umhos/cm 1


2009-07 12-349 
22-Jan-


10 Temperature N/A 11.8   °C 0.1


2009-07 12-349 
22-Jan-


10 pH N/A 7.47   pH units 0.01
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-07 12-349 
22-Jan-


10 TOC N/A 8.5   mg/L 1


2009-07 12-349 
22-Jan-


10 DOC N/A 5.3   mg/L 1


2009-07 12-349 
22-Jan-


10 Turbidity N/A 65.6   NTU 0.05


2009-07 12-349 
21-Jan-


10 Turbidity N/A 141   NTU 0.05


2009-07 12-349 
22-Jan-


10 NH3-N Total 0.07 J mg/L 0.1


2009-07 12-349 
22-Jan-


10 NO3-N N/A 0.24   mg/L 0.1


2009-07 12-349 
21-Jan-


10 NO3-N N/A 0.43   mg/L 0.1


2009-07 12-349 
22-Jan-


10 NO2-N N/A 0.01 J mg/L 0.1


2009-07 12-349 
21-Jan-


10 NO2-N N/A 0.01 J mg/L 0.1


2009-07 12-349 
22-Jan-


10 TKN Total 1.69   mg/L 0.1


2009-07 12-349 
22-Jan-


10 P Total 0.47   mg/L 0.03


2009-07 12-349 
22-Jan-


10 Ortho-P Diss 0.24   mg/L 0.03


2009-07 12-349 
21-Jan-


10 Ortho-P Diss 0.27   mg/L 0.03


2009-07 12-349 
22-Jan-


10 As Diss 1.3   ug/L 0.5


2009-07 12-349 
22-Jan-


10 As Total 3.4   ug/L 0.5


2009-07 12-349 
22-Jan-


10 Cd Diss 0.3 U ug/L 0.2


2009-07 12-349 
22-Jan-


10 Cd Total 0.8 U ug/L 0.2


2009-07 12-349 
22-Jan-


10 Cr Diss 1   ug/L 1
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Mobilization 
ID Monitoring 


Site ID 


Sample 
End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-07 12-349 
22-Jan-


10 Cr Total 12   ug/L 1


2009-07 12-349 
22-Jan-


10 Cu Diss 6.6   ug/L 1


2009-07 12-349 
22-Jan-


10 Cu Total 23   ug/L 1


2009-07 12-349 
22-Jan-


10 Pb Diss 0.2 J ug/L 0.5


2009-07 12-349 
22-Jan-


10 Pb Total 19   ug/L 0.5


2009-07 12-349 
22-Jan-


10 Ni Diss 1.7   ug/L 1


2009-07 12-349 
22-Jan-


10 Ni Total 11   ug/L 1


2009-07 12-349 
22-Jan-


10 Zn Diss 7.4   ug/L 5


2009-07 12-349 
22-Jan-


10 Zn Total 83   ug/L 5
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry Hours


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.12 0.50/80% 126 Yes 20298 83 Yes   


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.12 0.50/80% 126 Yes 259 0 No   


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.18 0.25/80% 120 Yes 384 66 No   


12-344 Westminster GRVTS South, 15 ft Rainfall 0.18 0.25/80% 120 Yes 4 0 No   


12-345 Westminster GRVTS North, 15 ft Rainfall 0.18 0.25/80% 120 Yes 4 0 No   


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 0.42 0.25/80% 93 Yes 11565 93 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 0.42 0.25/80% 93 Yes 3504 97 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 0.42 0.25/80% 93 Yes 3498 96 Yes   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 0.42 0.25/80% 93 Yes 78 0 No   


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 0.42 0.25/80% 93 Yes 142 41 No   
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Event Description 
This Post Storm Technical Memorandum, Number 09 – Storm Start Date January 26, 2010, which discusses Storm Event No. 2009-09 of the 2009-
2010 wet season for the Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study which began in the afternoon on January 26, 2010.  The 
event description, mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order 
that they appear in the Sampling Summary Table above. 
 
Storm 2009-09 produced light rainfall over southern California.  Weather data on the morning of January 26, 2010 indicated a quantitative 
precipitation forecast (QPF) of 0.25 inch of precipitation with a probability of 80% for the Orange County area (District 12) and a QPF of 0.50 inch 
of precipitation with a probability of 80% for San Diego County area (Caltrans District 11). The storm produced 0.12 inch of precipitation at the 
Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) location, 0.18 inch of precipitation at the Westminster GRVTS location, and 
0.42 inch of precipitation at the Yorba Linda Expanded Roadside Vegetated Treatment Sites (ERVTS) location. 
 
Mobilization Summary 
The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 
(Document No. CTSW-PL-09-208.18.1F) and mobilization began on January 26, 2010.  Monitoring has been discontinued at the San Diego SR-52 
location (sites 11-328, 11-329 and 11-330) with authorization from Caltrans on the morning of January 19, 2010.  Field crews, over the past few 
storms, indicated that the amount of flow that was entering into the biostrips were only from direct rainfall. No highway runoff is being captured by 
the bioswale collection systems for the San Diego (SR-25) site.  Subsequently, with approval from Caltrans, sampling at the San Diego (SR-52) was 
suspended.  Composite samples at four monitoring stations throughout the project sites were collected and analyzed as described in the project 
OM&M Plan.  All locations received rainfall amounts that met the Caltrans OM&M plan criteria for a “representative storm event.” 
 
Sampling Issues 
Carlsbad GRVTS EOP site 11-326 is experiencing runoff bypassing the flume.  A portion of the runoff flow was observed at this time bypassing both 
sides of the concrete collector channel downstream of the monitoring flume.  Accordingly, the measured rated flow in the monitoring flume is an 
underestimation of total runoff of the EOP station.  The relative degree of accuracy of the drainage area and the amount of flow which bypasses the 
flume structure during larger storm events is currently unknown.  Based on the field team observations and examination of previous storm event data 
at this site, it appears that the relatively low observed runoff to rainfall ratio commonly observed at this site may be a result of this.  In addition, 
ponding was observed immediately downstream of the concrete channel.  This condition may be attributed to the depressed area at the discharge 
point of the inlet structure and the vegetation impeding runoff from continuing downstream towards the bioswale.  The consultant is evaluating if a 
backwater effect from downstream conditions may impact the flow from through the flume.  Once the water depth surpassed the berm, it began 
migrating downstream through the swale vegetation towards downstream site 11-327.  The flow measurement accuracy issues at site 11-326 likely 
have a significant effect on the accuracy of the observed runoff to rainfall ratio calculation at the downstream bioswale discharge monitoring (site 
11-327).  The degree to which the identified issues at site 11-326 impact site 11-327 is currently unknown, but is being evaluated. 
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At the Westminster GRVTS location (sites 12-3434, 12-344 and 12-345) small amounts of sediment and organic debris were observed and 
subsequently removed from the flumes at various intervals during the storm.  This debris is assumed not to substantially affect the flow data.  It was 
again observed that the existing mature iceplant cover includes a relatively significant base of decomposing undergrowth and organic material at 
ground level.  Further examination of the soil adjacent to the collector pipe has revealed the material to be of light weight organic composition.  
Runoff is saturating this material and percolating under the collection pipe (as would occur under pre-monitoring conditions).  Additionally, 
irregularities in the adjacent ground have caused observable collection and infiltration of water in the wood mulch.  No samples were received from 
the biostrips (sites 12-344 and 12-345), due to the infiltration within the biostrips.  The Westminster GRVTS EOP (site 12-343) exhibits a low 
observed runoff to rain volume fraction (RO/Rain) most likely due to an overestimated drainage area. The collection system is receiving flow from a 
crowned roadway which would decrease the drainage area.  It is presumed that the same drainage pattern with crowned roadway occurs at the 
biostrip sites (sites 12-344 and 12-345). 
 
The Yorba Linda ERVTS location sites 12-225, 12-346 and 12-347 received sufficient runoff volume to run samples and received the minimum 
amount of storm capture as outlined in the Project OM&M Plan.  Field teams have observed that flow is undermining the flashing and then 
infiltrating at sites 12-346 and 12-347, and some flow is bypassing the biostrip at sites 12-348 and 12-349 due to mounded vegetation at the 
vegetation/pavement interface.   
 
Drainage areas for all sites are currently being evaluated to revise the initial estimates provided in the OM&M plan. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.   


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Notes are provided on hydrographs. 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 
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The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
In some instances (discussed above) rainfall to runoff observed ratio much less or much greater than expected. See hydrographs for specific 
comments. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Flow Rate (L/s)
Sample Taken


Event Summary
Site: Yorba Linda ERVTS East-Central (12-348, 21 ft)
Event: 1/26/2010


Catchment Area (ha): 0.1291352256
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 01/26/10 14:51


Stop Date/Time: 01/26/10 21:10


Event Rain (mm): 10.67


Max Intensity (mm/hr): 9.14


Runoff Data
Start Date/Time: 01/26/10 15:09


Stop Date/Time: 01/27/10 01:03


Total Flow Volume (L): 78


Peak Flow (L/s): 0.01
Obs. Fraction Runoff/Rain Volume: 0.006


Sample Data
Start Date/Time: 01/26/10 19:40


Stop Date/Time: 01/26/10 19:40


Estimated Percent Capture: 0%


Successful Aliquots: 1


Notes: RO/Rain<<1_RO diverted due to vegetation obstruction at soil/pavement interface.  Future biostrip implementation will be dependent on 
shoulder design. 
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Flow Rate (L/s)
Sample Taken


Event Summary
Site: Yorba Linda ERVTS East (12-349, 21 ft)
Event: 1/26/2010


Catchment Area (ha): 0.1226320128
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 01/26/10 14:51


Stop Date/Time: 01/26/10 21:10


Event Rain (mm): 10.67


Max Intensity (mm/hr): 9.14


Runoff Data
Start Date/Time: 01/26/10 15:01


Stop Date/Time: 01/26/10 20:59


Total Flow Volume (L): 142


Peak Flow (L/s): 0.03
Obs. Fraction Runoff/Rain Volume: 0.011


Sample Data
Start Date/Time: 01/26/10 18:52


Stop Date/Time: 01/26/10 19:42


Estimated Percent Capture: 41%


Successful Aliquots: 2


Notes: RO/Rain<<1_RO diverted due to obstruction at soil/pavement interface.  Future biostrip implementation will be dependent on shoulder design. 
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Preliminary examination of the analytical data for all sites (11-326, 12-225, 12-346 and 12-347) indicate that observed constituent concentrations are 
consistent with concentrations generally observed in freeway runoff samples.  Dissolved lead is an exception that was found to be considerably low 
in all samples.  Since the Caltrans Study was conducted in 2003, the public has moved away from using lead in most products.  Comparison of the 
results for the Yorba Linda sites (12-225 to 12-346 and 12-347) indicate that all constituent concentrations were lower in the site 12-346 biostrip 
discharges than the EOP runoff.  Concentrations of conventional constituents such as hardness, conductivity, TOC and DOC, as well as phosphorus 
and ortho-phospate were found to be somewhat higher in the runoff from site 12-347 than the EOP runoff.   
 
Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-
065.51.42. 
 
Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
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Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 
 
Mobilization 


ID 
Monitoring 


Site ID 
Sample 


End Date Constituent Fraction
Reported 


Value 
Overall 


Qualifier Units 
Reporting 


Limit 


2009-08 11-326 26-Jan-10 
Hardness as 
CaCO3 Total 44   mg/L 2


2009-08 11-326 26-Jan-10 TDS N/A 104   mg/L 1
2009-08 11-326 26-Jan-10 TSS N/A 24   mg/L 1
2009-08 11-326 26-Jan-10 EC N/A 140   umhos/cm 1
2009-08 11-326 26-Jan-10 Temperature N/A 15.2   °C 0.1
2009-08 11-326 26-Jan-10 pH N/A 7.9   pH units 0.01
2009-08 11-326 26-Jan-10 TOC N/A 18.1   mg/L 1
2009-08 11-326 26-Jan-10 DOC N/A 12.1   mg/L 1
2009-08 11-326 26-Jan-10 Turbidity N/A 42.3   NTU 0.05
2009-08 11-326 26-Jan-10 NH3-N Total 0.52   mg/L 0.1
2009-08 11-326 26-Jan-10 NO3-N N/A 1.25   mg/L 0.1
2009-08 11-326 26-Jan-10 NO2-N N/A 0.12   mg/L 0.1
2009-08 11-326 26-Jan-10 TKN Total 1.76   mg/L 0.1
2009-08 11-326 26-Jan-10 P Total 0.14   mg/L 0.03
2009-08 11-326 26-Jan-10 Ortho-P Diss 0.08   mg/L 0.03
2009-08 11-326 26-Jan-10 As Diss 0.6   ug/L 0.5
2009-08 11-326 26-Jan-10 As Total 0.9   ug/L 0.5
2009-08 11-326 26-Jan-10 Cd Diss 0.6   ug/L 0.2
2009-08 11-326 26-Jan-10 Cd Total 0.9   ug/L 0.2
2009-08 11-326 26-Jan-10 Cr Diss 2.4   ug/L 1
2009-08 11-326 26-Jan-10 Cr Total 5.2   ug/L 1
2009-08 11-326 26-Jan-10 Cu Diss 23   ug/L 1
2009-08 11-326 26-Jan-10 Cu Total 41   ug/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-08 11-326 26-Jan-10 Pb Diss 0.5 U ug/L 0.5
2009-08 11-326 26-Jan-10 Pb Total 14   ug/L 0.5
2009-08 11-326 26-Jan-10 Ni Diss 3.7   ug/L 1
2009-08 11-326 26-Jan-10 Ni Total 5.8   ug/L 1
2009-08 11-326 26-Jan-10 Zn Diss 55   ug/L 5
2009-08 11-326 26-Jan-10 Zn Total 120   ug/L 5


2009-08 12-225 27-Jan-10 
Hardness as 
CaCO3 Total 36   mg/L 2


2009-08 12-225 27-Jan-10 TDS N/A 70   mg/L 1
2009-08 12-225 27-Jan-10 TSS N/A 45   mg/L 1
2009-08 12-225 27-Jan-10 EC N/A 98   umhos/cm 1
2009-08 12-225 27-Jan-10 Temperature N/A 12.3   °C 0.1
2009-08 12-225 27-Jan-10 pH N/A 7.9   pH units 0.01
2009-08 12-225 27-Jan-10 TOC N/A 8.7   mg/L 1
2009-08 12-225 27-Jan-10 DOC N/A 6.2   mg/L 1
2009-08 12-225 27-Jan-10 Turbidity N/A 44.5   NTU 0.05
2009-08 12-225 27-Jan-10 NH3-N Total 0.41   mg/L 0.1
2009-08 12-225 27-Jan-10 NO3-N N/A 0.73   mg/L 0.1
2009-08 12-225 27-Jan-10 NO2-N N/A 0.1   mg/L 0.1
2009-08 12-225 27-Jan-10 TKN Total 1.74   mg/L 0.1
2009-08 12-225 27-Jan-10 P Total 0.12   mg/L 0.03
2009-08 12-225 27-Jan-10 Ortho-P Diss 0.04 U mg/L 0.03
2009-08 12-225 27-Jan-10 As Diss 0.6   ug/L 0.5
2009-08 12-225 27-Jan-10 As Total 1.1   ug/L 0.5
2009-08 12-225 27-Jan-10 Cd Diss 0.2   ug/L 0.2
2009-08 12-225 27-Jan-10 Cd Total 0.4   ug/L 0.2
2009-08 12-225 27-Jan-10 Cr Diss 1.3   ug/L 1
2009-08 12-225 27-Jan-10 Cr Total 4   ug/L 1
2009-08 12-225 27-Jan-10 Cu Diss 14   ug/L 1
2009-08 12-225 27-Jan-10 Cu Total 37   ug/L 1
2009-08 12-225 27-Jan-10 Pb Diss 0.2 U ug/L 0.5
2009-08 12-225 27-Jan-10 Pb Total 13   ug/L 0.5
2009-08 12-225 27-Jan-10 Ni Diss 2.7   ug/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-08 12-225 27-Jan-10 Ni Total 5.6   ug/L 1
2009-08 12-225 27-Jan-10 Zn Diss 96   ug/L 5
2009-08 12-225 27-Jan-10 Zn Total 220   ug/L 5


2009-08 12-346 26-Jan-10 
Hardness as 
CaCO3 Total 28   mg/L 2


2009-08 12-346 26-Jan-10 TDS N/A 66   mg/L 1
2009-08 12-346 26-Jan-10 TSS N/A 20   mg/L 1
2009-08 12-346 26-Jan-10 EC N/A 70   umhos/cm 1
2009-08 12-346 26-Jan-10 Temperature N/A 11.4   °C 0.1
2009-08 12-346 26-Jan-10 pH N/A 7.8   pH units 0.01
2009-08 12-346 26-Jan-10 TOC N/A 7   mg/L 1
2009-08 12-346 26-Jan-10 DOC N/A 4.7   mg/L 1
2009-08 12-346 26-Jan-10 Turbidity N/A 22.9   NTU 0.05
2009-08 12-346 26-Jan-10 NH3-N Total 0.23   mg/L 0.1
2009-08 12-346 26-Jan-10 NO3-N N/A 0.51   mg/L 0.1
2009-08 12-346 26-Jan-10 NO2-N N/A 0.06 J mg/L 0.1
2009-08 12-346 26-Jan-10 TKN Total 0.98   mg/L 0.1
2009-08 12-346 26-Jan-10 P Total 0.08   mg/L 0.03
2009-08 12-346 26-Jan-10 Ortho-P Diss 0.04 U mg/L 0.03
2009-08 12-346 26-Jan-10 As Diss 0.5   ug/L 0.5
2009-08 12-346 26-Jan-10 As Total 0.8   ug/L 0.5
2009-08 12-346 26-Jan-10 Cd Diss 0.1 J ug/L 0.2
2009-08 12-346 26-Jan-10 Cd Total 0.2   ug/L 0.2
2009-08 12-346 26-Jan-10 Cr Diss 0.8 J ug/L 1
2009-08 12-346 26-Jan-10 Cr Total 2.1   ug/L 1
2009-08 12-346 26-Jan-10 Cu Diss 8.8   ug/L 1
2009-08 12-346 26-Jan-10 Cu Total 18   ug/L 1
2009-08 12-346 26-Jan-10 Pb Diss 0.1 U ug/L 0.5
2009-08 12-346 26-Jan-10 Pb Total 3.8   ug/L 0.5
2009-08 12-346 26-Jan-10 Ni Diss 1.3   ug/L 1
2009-08 12-346 26-Jan-10 Ni Total 2.4   ug/L 1
2009-08 12-346 26-Jan-10 Zn Diss 17   ug/L 5
2009-08 12-346 26-Jan-10 Zn Total 44   ug/L 5
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-08 12-347 26-Jan-10 
Hardness as 
CaCO3 Total 50   mg/L 2


2009-08 12-347 26-Jan-10 TDS N/A 50   mg/L 1
2009-08 12-347 26-Jan-10 TSS N/A 23   mg/L 1
2009-08 12-347 26-Jan-10 EC N/A 123   umhos/cm 1
2009-08 12-347 26-Jan-10 Temperature N/A 11.3   °C 0.1
2009-08 12-347 26-Jan-10 pH N/A 7.75   pH units 0.01
2009-08 12-347 26-Jan-10 TOC N/A 14.4   mg/L 1
2009-08 12-347 26-Jan-10 DOC N/A 12   mg/L 1
2009-08 12-347 26-Jan-10 Turbidity N/A 37.7   NTU 0.05
2009-08 12-347 26-Jan-10 NH3-N Total 0.2   mg/L 0.1
2009-08 12-347 26-Jan-10 NO3-N N/A 0.32   mg/L 0.1
2009-08 12-347 26-Jan-10 NO2-N N/A 0.02 J mg/L 0.1
2009-08 12-347 26-Jan-10 TKN Total 2.04   mg/L 0.1
2009-08 12-347 26-Jan-10 P Total 0.26   mg/L 0.03
2009-08 12-347 26-Jan-10 Ortho-P Diss 0.18   mg/L 0.03
2009-08 12-347 26-Jan-10 As Diss 2.1   ug/L 0.5
2009-08 12-347 26-Jan-10 As Total 2.7   ug/L 0.5
2009-08 12-347 26-Jan-10 Cd Diss 0.1 J ug/L 0.2
2009-08 12-347 26-Jan-10 Cd Total 0.4   ug/L 0.2
2009-08 12-347 26-Jan-10 Cr Diss 0.8 J ug/L 1
2009-08 12-347 26-Jan-10 Cr Total 2.5   ug/L 1
2009-08 12-347 26-Jan-10 Cu Diss 10   ug/L 1
2009-08 12-347 26-Jan-10 Cu Total 15   ug/L 1
2009-08 12-347 26-Jan-10 Pb Diss 0.3 U ug/L 0.5
2009-08 12-347 26-Jan-10 Pb Total 5   ug/L 0.5
2009-08 12-347 26-Jan-10 Ni Diss 2.7   ug/L 1
2009-08 12-347 26-Jan-10 Ni Total 4.6   ug/L 1
2009-08 12-347 26-Jan-10 Zn Diss 12   ug/L 5
2009-08 12-347 26-Jan-10 Zn Total 28   ug/L 5
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry Hours


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.64 0.88/100% >72 hrs Yes 149608 98 Yes   


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.64 0.88/100% >72 hrs Yes 7696 89 Yes   


12-343 Westminster GRVTS EOP, 0 ft Rainfall 2.96 0.92/100% >72 hrs Yes 3127 96 Yes 


Flowmeter failed at 12:00 
on 2/5/10; Flowmeter 
replaced @ 16:00 on 


2/5/10  


12-344 Westminster GRVTS South, 15 ft Rainfall 2.96 0.92/100% >72 hrs Yes 3165 96 Yes   


12-345 Westminster GRVTS North, 15 ft Rainfall 2.96 0.92/100% >72 hrs Yes 2446 97 Yes   


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 2.4 0.92/100% >72 hrs Yes 66018 94 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 2.4 0.92/100% >72 hrs Yes 31591 97 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 2.4 0.92/100% >72 hrs Yes 40059 98 Yes   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 2.4 0.92/100% >72 hrs Yes 5098 94 Yes   


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 2.4 0.92/100% >72 hrs Yes 9083 97 Yes   
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Event Description 
This Post Storm Technical Memorandum, Number 10 – Storm Start Date February 5, 2010, which discusses Storm Event No. 2009-10 of the 2009-
2010 wet season for the Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study which began in the evening on February 5, 2010.  The 
event description, mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order 
that they appear in the Sampling Summary Table above. 
 
Storm 2009-10 produced moderate rainfall over southern California.  Weather data on the morning of February 5, 2010 indicated a quantitative 
precipitation forecast (QPF) of 0.92 inch of precipitation with a probability of 100% for the Orange County area (District 11) and a QPF of 0.88 inch 
of precipitation with a probability of 100% for San Diego County area (Caltrans District 12). The storm produced 0.64 inch of precipitation at the 
Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) location, 2.4 inches of precipitation at the Westminster GRVTS location, and 
2.96 inches of precipitation at the Yorba Linda Expanded Roadside Vegetated Treatment Sites (ERVTS) location. 
 
Mobilization Summary 
The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 
(Document No. CTSW-PL-09-208.18.1F) and mobilization began on February 5, 2010.  Monitoring has been discontinued at the San Diego SR-52 
location (sites 11-328, 11-329 and 11-330) with authorization from Caltrans on the morning of January 19, 2010.  Composite samples at four 
monitoring stations throughout the project sites were collected and analyzed as described in the project OM&M Plan.  All locations received rainfall 
amounts that met the Caltrans OM&M plan criteria for a “representative storm event.” 
 
Sampling Issues 
Carlsbad GRVTS EOP site 11-326 is experiencing runoff bypassing the flume.  An unknown amount of runoff flow is bypassing both sides of the 
concrete collector channel upstream of the monitoring flume.  Accordingly, the measured rated flow in the monitoring flume is an underestimation of 
total runoff of the EOP station.  The relative degree of accuracy of the drainage area and the amount of flow which bypasses the flume structure 
during larger storm events is currently unknown.  Based on the field team observations and examination of previous storm event data at this site, it 
appears that the relatively low observed runoff to rainfall ratio commonly observed at this site may be a result of this.  In addition, ponding was 
observed immediately downstream of the concrete channel.  This condition may be attributed to the depressed area at the discharge point of the inlet 
structure and the vegetation impeding runoff from continuing downstream towards the bioswale.  Once the water depth surpassed the berm, it began 
migrating downstream through the swale vegetation towards downstream site 11-327.  The flow measurement accuracy issues at site 11-326 likely 
have a significant effect on the accuracy of the observed runoff to rainfall ratio calculation at the downstream bioswale discharge monitoring (site 
11-327).  The degree to which the identified issues at site 11-326 impact site 11-327 is currently unknown, but is being evaluated. 
 
The Westminster GRVTS biostrips (sites 12-344 and 12-345) are experiencing infiltration.  It has been calculated that the flow observed in the flume 
these sites are not just from the flashing.  Very small amounts of flow are traveling through the flume; the amount is far less than expected.  It was 
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again observed that the existing mature iceplant cover includes a relatively significant base of undergrowth and organic material at ground level.  
Further examination of the soil adjacent to the collector pipe has revealed the material to be of light weight organic composition.  Runoff at sites 
12-344 and 12-345 is saturating this material and percolating under the collection pipe (as would occur under pre-monitoring conditions).  
Additionally, irregularities in the adjacent ground have caused observable collection of water in the wood mulch.  The Westminster GRVTS EOP 
(site 12-343) experienced equipment failure after the start of the storm on February 5, 2010.  It was observed that the EOP bubbler ceased functioning 
at the beginning of the storm, at approximately 12:00 on February 5, 2010.  A replacement flowmeter was installed during the storm event; the 
replacement flowmeter data was corrupted at site 12-343 during data transfer.  Therefore, the hydrograph in this PSTM only includes data that was 
received from the original flowmeter and the sample times at which aliquots were taken. 
 
The Yorba Linda ERVTS EOP location (site 12-225) produced sufficient runoff volume to run samples and received the minimum amount of storm 
capture as outlined in the Project OM&M Plan. The EOP site 12-225 was observed to have a significant amount of sediment in the flume, which may 
account for the small boost of the observed runoff to rain volume fraction (RO/Rain) as compared to the assumed RO/Rain.  Sites 12-346 and 12-347 
were observed to have minor amounts of runoff flow bypassing and undermining the flashing.  This may account for the small discrepancy in the 
assumed RO/Rain as compared to the observed RO/Rain for these two sites.  The amount of flow that is not being captured is unknown.  The amount 
of runoff capture seems to vary with storm intensity; typically, sites 12-346 and 12-347 experience at least 50% of RO/Rain.  Irregularities or gaps 
under the flashing will be repaired to prevent runoff migrating under the flashing.  However, field teams observed that some flow is bypassing the 
biostrip at sites 12-348 and 12-349 due to uneven pavement.  The soil and vegetation surrounding sites 12-348 and 12-349 is obstructing flow from 
entering the collection pipe and is causing a misinterpretation of the observed RO/Rain.  In future designs, Caltrans may want to consider biostrip 
designs or future biostrip implementation, in the shoulder designs. 
 
Drainage areas for all sites are currently being evaluated to revise the initial estimates provided in the OM&M plan. 
 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.   


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
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Hydrograph for site 11-343 is incomplete due to flowmeter errors. Notes are provided on hydrographs. 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
In some instances (discussed above) rainfall to runoff observed ratio much less or much greater than expected. See hydrographs for specific 
comments. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Carlsbad GRVTS EOP (11-326, 0 ft)
Event: 2/5/2010 - 2/6/2010


Catchment Area (ha): 2.322576
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 02/05/10 17:18


Stop Date/Time: 02/06/10 18:25
Event Rain (mm): 16.26


Max Intensity (mm/hr): 15.24


Runoff Data
Start Date/Time: 02/05/10 16:55


Stop Date/Time: 02/07/10 02:50
Total Flow Volume (L): 149608


Peak Flow (L/s): 13.91
Obs. Fraction Runoff/Rain Volume: 0.396


Sample Data
Start Date/Time: 02/05/10 18:23


Stop Date/Time: 02/06/10 19:55
Estimated Percent Capture: 98%


Successful Aliquots: 75


Notes: RO/Rain<<1_RO bypassing Carlsbad GRVTS EOP due to flume interface; site configuration may be required. HG utility issue_flow procedes 
rain.
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Event Summary
Site: Westminster GRVTS EOP (12-343, 0 ft)
Event: 2/5/2010 - 2/6/2010


Catchment Area (ha): 0.088257888
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 02/05/10 08:17


Stop Date/Time: 02/06/10 08:28
Event Rain (mm): 75.18


Max Intensity (mm/hr): 48.77


Runoff Data
Start Date/Time: 02/05/10 08:30


Stop Date/Time: 02/06/10 09:00
Total Flow Volume (L): 10449


Peak Flow (L/s): 0.35
Obs. Fraction Runoff/Rain Volume: 0.047


Sample Data
Start Date/Time: 02/05/10 09:25


Stop Date/Time: 02/06/10 07:29
Estimated Percent Capture: 95%


Successful Aliquots: 128


Notes: Sampler shut down at ~12:15 on 2/5. Flowmeter replaced at ~16:00 on 12/5. Data corrupted for replacement flowmeter. Data estimated for 
total flow volume and percent capture, based on pacing and successful aliquots.  Drainage area also may be overestimated. 
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Event Summary
Site: Westminster GRVTS South (12-344,15 ft)
Event: 2/5/2010 - 2/6/2010


Catchment Area (ha): 0.0771095232
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data
Start Date/Time: 02/05/10 08:17


Stop Date/Time: 02/06/10 08:28
Event Rain (mm): 75.18


Max Intensity (mm/hr): 48.77


Runoff Data
Start Date/Time: 02/05/10 08:23


Stop Date/Time: 02/06/10 07:37
Total Flow Volume (L): 3165


Peak Flow (L/s): 2.58
Obs. Fraction Runoff/Rain Volume: 0.055


Sample Data
Start Date/Time: 02/06/10 03:26


Stop Date/Time: 02/06/10 06:16
Estimated Percent Capture: 96%


Successful Aliquots: 59


Notes: RO/Rain<<1_RO infiltration suspected; field team observations indicate soil may have a high infiltration rate.  Drainage area may be 
overestimated.  Field team notes roadway is crowned, resulting in decreased area. 
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Event Summary
Site: Westminster GRVTS North  (12-345,15 ft)
Event: 2/5/2010 - 2/6/2010


Catchment Area (ha): 0.088257888
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data
Start Date/Time: 02/05/10 08:17


Stop Date/Time: 02/06/10 08:28
Event Rain (mm): 75.18


Max Intensity (mm/hr): 48.77


Runoff Data
Start Date/Time: 02/05/10 10:16


Stop Date/Time: 02/06/10 08:17
Total Flow Volume (L): 2446


Peak Flow (L/s): 2.19
Obs. Fraction Runoff/Rain Volume: 0.037


Sample Data
Start Date/Time: 02/06/10 04:46


Stop Date/Time: 02/06/10 06:29
Estimated Percent Capture: 97%


Successful Aliquots: 43


Notes: RO/Rain<<1_RO infiltration suspected; field team observations indicate soil may have a high infiltration rate.  Drainage area may be 
overestimated.  Field team notes roadway is crowned, resulting in decreased area. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Yorba Linda ERVTS West (12-346, 10 ft)
Event: 2/5/2010 - 2/6/2010


Catchment Area (ha): 0.1133417088
Assumed Fraction Runoff/Rain Volume: 0.79


Rain Data
Start Date/Time: 02/05/10 11:09
Stop Date/Time: 02/06/10 10:19
Event Rain (mm): 60.96
Max Intensity (mm/hr): 30.48


Runoff Data
Start Date/Time: 02/05/10 11:08
Stop Date/Time: 02/06/10 19:18
Total Flow Volume (L): 31591
Peak Flow (L/s): 7.23
Obs. Fraction Runoff/Rain Volume: 0.457


Sample Data
Start Date/Time: 02/05/10 20:44
Stop Date/Time: 02/06/10 10:24
Estimated Percent Capture: 97%
Successful Aliquots: 73


Notes: Flow>0 after rain_Monitoring ended 2/6/10 10:19_total rainfall after 10:19 was less than 0.1 inch. RO/Rain<1_RO diverted due to undermining 
at flashing. Flow infiltrates beneath flashing. Soil/pipe interface may require retrofit.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Yorba Linda ERVTS West-Central (12-347, 21 ft)
Event: 2/5/2010 - 2/6/2010


Catchment Area (ha): 0.120773952
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 02/05/10 11:09


Stop Date/Time: 02/06/10 10:19
Event Rain (mm): 60.96


Max Intensity (mm/hr): 30.48


Runoff Data
Start Date/Time: 02/05/10 12:22


Stop Date/Time: 02/06/10 18:33
Total Flow Volume (L): 40059


Peak Flow (L/s): 8.65
Obs. Fraction Runoff/Rain Volume: 0.544


Sample Data
Start Date/Time: 02/05/10 23:00


Stop Date/Time: 02/06/10 10:36
Estimated Percent Capture: 98%


Successful Aliquots: 94


Notes: Flow>0 after rain_Monitoring ended 2/6/10 10:19_total rainfall after 10:19 was less than 0.1 inch. RO/Rain<1_RO diverted due to 
undermining at flashing. Flow infiltrates beneath flashing. Soil/pipe interface may require retrofit.
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Preliminary examination of the analytical data for all sites (11-326, 11-327, 12-343, 12-344, 12-345, 12-225, 12-346, 12-347, 12-348 and 12-349) 
indicate that observed constituent concentrations are consistent with concentrations generally observed in freeway runoff samples.  Dissolved lead is 
an exception that was found to be considerably low in all samples, across all sites.  Since the Caltrans Study was conducted in 2003, the public has 
moved away from using lead in most products.  Comparison of the Carlsbad EOP site (11-326) to the bioswale site (11-327) indicates that most 
concentrations were lower in the bioswale discharge than the EOP runoff.  The exceptions for the bioswale discharge are DOC, TOC, electrical 
conductivity, ortho-phosphate, hardness and total dissolved solids.  It is presumed that these pollutants are found in higher concentrations in organic 
matter versus highway runoff.  Comparison of the results for the Westminster sites (12-343, 12-344 and 12-345) indicate that only dissolved 
cadmium, total and dissolved chromium, nitrite and total and dissolved zinc were lower in the EOP runoff.  Because of the infiltration that is 
occurring in the Westminster biostrips, the runoff that was captured and analyzed has much higher pollutant concentrations than the EOP runoff.  
Once the ground is saturated, pollutants will begin to be washed off the biostrips in higher quantities than what is seen in the EOP runoff.  
Comparison of the results for the Yorba Linda sites (12-225, 12-346, 12-347, 12-348 and 12-349) indicate that ammonia, nitrates, nitrites, and some 
metal concentrations were lower in the biostrip discharges than the EOP runoff.  Again, organics (ortho-phosphate, phosphate, DOC, TSS, TKN and 
TOC) were observed to be higher in the biostrip discharges. 


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-
065.51.42. 
 
Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


The lab analyzed pH by mistake. The chain of custody protocol was not followed. There was not enough water to accurately measure temperature for 
sites 12-346, 12-347, 12-348 and 12-349.  


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
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Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not Applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Mobilization 


ID 
Monitoring 


Site ID 
Sample 


End Date Constituent Fraction
Reported 


Value 
Overall 


Qualifier Units 
Reporting 


Limit 
2009-10 11-326 06-Feb-10 Hardness as CaCO3 Total 32   mg/L 2
2009-10 11-326 06-Feb-10 TDS N/A 64   mg/L 1
2009-10 11-326 06-Feb-10 TSS N/A 18   mg/L 1
2009-10 11-326 06-Feb-10 EC N/A 100   umhos/cm 1
2009-10 11-326 06-Feb-10 EC N/A 138   umhos/cm 1
2009-10 11-326 06-Feb-10 Temperature N/A 14.3   ºC 0.1
2009-10 11-326 06-Feb-10 pH N/A 7   pH Units 0.1
2009-10 11-326 06-Feb-10 pH N/A 7.87   pH Units 0.1
2009-10 11-326 06-Feb-10 TOC N/A 7   mg/L 1
2009-10 11-326 06-Feb-10 DOC N/A 5.4   mg/L 1
2009-10 11-326 06-Feb-10 Turbidity N/A 43.2   NTU 0.05
2009-10 11-326 06-Feb-10 Turbidity N/A 27   NTU 0.05
2009-10 11-326 06-Feb-10 NH3-N Total 0.4   mg/L 0.1
2009-10 11-326 06-Feb-10 NO3-N N/A 0.46   mg/L 0.1
2009-10 11-326 06-Feb-10 NO3-N N/A 1.32   mg/L 0.1
2009-10 11-326 06-Feb-10 NO2-N N/A 0.04 J mg/L 0.1
2009-10 11-326 06-Feb-10 NO2-N N/A 0.12   mg/L 0.1
2009-10 11-326 06-Feb-10 TKN Total 1.84   mg/L 0.1
2009-10 11-326 06-Feb-10 P Total 0.14   mg/L 0.03
2009-10 11-326 06-Feb-10 Ortho-P Diss 0.06   mg/L 0.03
2009-10 11-326 06-Feb-10 Ortho-P Diss 0.1 U mg/L 0.03
2009-10 11-326 06-Feb-10 As Diss 0.7   ug/L 0.5
2009-10 11-326 06-Feb-10 As Total 0.9   ug/L 0.5
2009-10 11-326 06-Feb-10 Cd Diss 0.1 UJ ug/L 0.2
2009-10 11-326 06-Feb-10 Cd Total 0.2   ug/L 0.2
2009-10 11-326 06-Feb-10 Cr Diss 4.3   ug/L 1
2009-10 11-326 06-Feb-10 Cr Total 6.1   ug/L 1
2009-10 11-326 06-Feb-10 Cu Diss 27   ug/L 1
2009-10 11-326 06-Feb-10 Cu Total 42   ug/L 1
2009-10 11-326 06-Feb-10 Pb Diss 0.4 U ug/L 0.5
2009-10 11-326 06-Feb-10 Pb Total 8.5   ug/L 0.5
2009-10 11-326 06-Feb-10 Ni Diss 4.2   ug/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-10 11-326 06-Feb-10 Ni Total 5.8   ug/L 1
2009-10 11-326 06-Feb-10 Zn Diss 62   ug/L 5
2009-10 11-326 06-Feb-10 Zn Total 110   ug/L 5
2009-10 11-327 06-Feb-10 Hardness as CaCO3 Total 68   mg/L 2
2009-10 11-327 06-Feb-10 TDS N/A 152   mg/L 1
2009-10 11-327 06-Feb-10 TSS N/A 1 UJ mg/L 1
2009-10 11-327 06-Feb-10 EC N/A 284   umhos/cm 1
2009-10 11-327 06-Feb-10 Temperature N/A 17.2   ºC 0.1
2009-10 11-327 06-Feb-10 pH N/A 7.6   pH Units 0.1
2009-10 11-327 06-Feb-10 pH N/A 7.4   pH Units 0.1
2009-10 11-327 06-Feb-10 TOC N/A 52.3   mg/L 1
2009-10 11-327 06-Feb-10 DOC N/A 23.5   mg/L 1
2009-10 11-327 06-Feb-10 Turbidity N/A 12.9   NTU 0.05
2009-10 11-327 06-Feb-10 NH3-N Total 0.005 UJ mg/L 0.1
2009-10 11-327 06-Feb-10 NO3-N N/A 0.02 J mg/L 0.1
2009-10 11-327 06-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-10 11-327 06-Feb-10 TKN Total 1.28   mg/L 0.1
2009-10 11-327 06-Feb-10 P Total 0.26   mg/L 0.03
2009-10 11-327 06-Feb-10 Ortho-P Diss 0.17   mg/L 0.03
2009-10 11-327 06-Feb-10 As Diss 0.5   ug/L 0.5
2009-10 11-327 06-Feb-10 As Total 0.6   ug/L 0.5
2009-10 11-327 06-Feb-10 Cd Diss 0.1 UJ ug/L 0.2
2009-10 11-327 06-Feb-10 Cd Total 0.1 UJ ug/L 0.2
2009-10 11-327 06-Feb-10 Cr Diss 3.1   ug/L 1
2009-10 11-327 06-Feb-10 Cr Total 4   ug/L 1
2009-10 11-327 06-Feb-10 Cu Diss 7.8   ug/L 1
2009-10 11-327 06-Feb-10 Cu Total 10   ug/L 1
2009-10 11-327 06-Feb-10 Pb Diss 0.3 U ug/L 0.5
2009-10 11-327 06-Feb-10 Pb Total 1.7   ug/L 0.5
2009-10 11-327 06-Feb-10 Ni Diss 1.2 U ug/L 1
2009-10 11-327 06-Feb-10 Ni Total 1.6 U ug/L 1
2009-10 11-327 06-Feb-10 Zn Diss 14   ug/L 5
2009-10 11-327 06-Feb-10 Zn Total 19   ug/L 5
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-10 12-343 06-Feb-10 Hardness as CaCO3 Total 30   mg/L 2
2009-10 12-343 06-Feb-10 TDS N/A 26   mg/L 1
2009-10 12-343 06-Feb-10 TSS N/A 6   mg/L 1
2009-10 12-343 06-Feb-10 EC N/A 36.7   umhos/cm 1
2009-10 12-343 06-Feb-10 EC N/A 49.1   umhos/cm 1
2009-10 12-343 06-Feb-10 Temperature N/A 12.4   ºC 0.1
2009-10 12-343 06-Feb-10 pH N/A 7   pH Units 0.1
2009-10 12-343 06-Feb-10 pH N/A 7.86   pH Units 0.1
2009-10 12-343 06-Feb-10 TOC N/A 1.8   mg/L 1
2009-10 12-343 06-Feb-10 DOC N/A 1.5   mg/L 1
2009-10 12-343 06-Feb-10 Turbidity N/A 11.9   NTU 0.05
2009-10 12-343 06-Feb-10 Turbidity N/A 8.8   NTU 0.05
2009-10 12-343 06-Feb-10 NH3-N Total 0.005 UJ mg/L 0.1
2009-10 12-343 06-Feb-10 NO3-N N/A 0.23   mg/L 0.1
2009-10 12-343 06-Feb-10 NO3-N N/A 0.15   mg/L 0.1
2009-10 12-343 06-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-10 12-343 06-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-10 12-343 06-Feb-10 TKN Total 0.23   mg/L 0.1
2009-10 12-343 06-Feb-10 P Total 0.04   mg/L 0.03
2009-10 12-343 06-Feb-10 Ortho-P Diss 0.04   mg/L 0.03
2009-10 12-343 06-Feb-10 Ortho-P Diss 0.04 U mg/L 0.03
2009-10 12-343 06-Feb-10 As Diss 0.2 J ug/L 0.5
2009-10 12-343 06-Feb-10 As Total 0.5   ug/L 0.5
2009-10 12-343 06-Feb-10 Cd Diss 0.1 UJ ug/L 0.2
2009-10 12-343 06-Feb-10 Cd Total 0.1 J ug/L 0.2
2009-10 12-343 06-Feb-10 Cr Diss 1   ug/L 1
2009-10 12-343 06-Feb-10 Cr Total 2.4   ug/L 1
2009-10 12-343 06-Feb-10 Cu Diss 3.5   ug/L 1
2009-10 12-343 06-Feb-10 Cu Total 13   ug/L 1
2009-10 12-343 06-Feb-10 Pb Diss 0.2 U ug/L 0.5
2009-10 12-343 06-Feb-10 Pb Total 7.3   ug/L 0.5
2009-10 12-343 06-Feb-10 Ni Diss 0.9 U ug/L 1
2009-10 12-343 06-Feb-10 Ni Total 2 U ug/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-10 12-343 06-Feb-10 Zn Diss 19   ug/L 5
2009-10 12-343 06-Feb-10 Zn Total 51   ug/L 5
2009-10 12-344 06-Feb-10 Hardness as CaCO3 Total 50   mg/L 2
2009-10 12-344 06-Feb-10 TDS N/A 240   mg/L 1
2009-10 12-344 06-Feb-10 TSS N/A 20   mg/L 1
2009-10 12-344 06-Feb-10 EC N/A 341   umhos/cm 1
2009-10 12-344 06-Feb-10 Temperature N/A 13.1   ºC 0.1
2009-10 12-344 06-Feb-10 pH N/A 8.12   pH Units 0.1
2009-10 12-344 06-Feb-10 TOC N/A 37.4   mg/L 1
2009-10 12-344 06-Feb-10 DOC N/A 24.1   mg/L 1
2009-10 12-344 06-Feb-10 Turbidity N/A 13.6   NTU 0.05
2009-10 12-344 06-Feb-10 NH3-N Total 0.22   mg/L 0.1
2009-10 12-344 06-Feb-10 NO3-N N/A 1.25   mg/L 0.1
2009-10 12-344 06-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-10 12-344 06-Feb-10 TKN Total 3.58   mg/L 0.1
2009-10 12-344 06-Feb-10 P Total 0.54   mg/L 0.03
2009-10 12-344 06-Feb-10 Ortho-P Diss 0.36   mg/L 0.03
2009-10 12-344 06-Feb-10 As Diss 1.6   ug/L 0.5
2009-10 12-344 06-Feb-10 As Total 2   ug/L 0.5
2009-10 12-344 06-Feb-10 Cd Diss 0.1 UJ ug/L 0.2
2009-10 12-344 06-Feb-10 Cd Total 0.2   ug/L 0.2
2009-10 12-344 06-Feb-10 Cr Diss 0.8 J ug/L 1
2009-10 12-344 06-Feb-10 Cr Total 1.8   ug/L 1
2009-10 12-344 06-Feb-10 Cu Diss 17   ug/L 1
2009-10 12-344 06-Feb-10 Cu Total 24   ug/L 1
2009-10 12-344 06-Feb-10 Pb Diss 4.2   ug/L 0.5
2009-10 12-344 06-Feb-10 Pb Total 34   ug/L 0.5
2009-10 12-344 06-Feb-10 Ni Diss 2.2   ug/L 1
2009-10 12-344 06-Feb-10 Ni Total 3.1   ug/L 1
2009-10 12-344 06-Feb-10 Zn Diss 19   ug/L 5
2009-10 12-344 06-Feb-10 Zn Total 44   ug/L 5
2009-10 12-345 06-Feb-10 Hardness as CaCO3 Total 34   mg/L 2
2009-10 12-345 06-Feb-10 TDS N/A 82   mg/L 1







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/5/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211.16.10.doc Page 21 of 26 
 


Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-10 12-345 06-Feb-10 TSS N/A 28   mg/L 1
2009-10 12-345 06-Feb-10 EC N/A 206   umhos/cm 1
2009-10 12-345 06-Feb-10 Temperature N/A 14.1   ºC 0.1
2009-10 12-345 06-Feb-10 pH N/A 7.7   pH Units 0.1
2009-10 12-345 06-Feb-10 TOC N/A 25.1   mg/L 1
2009-10 12-345 06-Feb-10 DOC N/A 16.9   mg/L 1
2009-10 12-345 06-Feb-10 Turbidity N/A 10.3   NTU 0.05
2009-10 12-345 06-Feb-10 NH3-N Total 0.17   mg/L 0.1
2009-10 12-345 06-Feb-10 NO3-N N/A 0.1   mg/L 0.1
2009-10 12-345 06-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-10 12-345 06-Feb-10 TKN Total 2.34   mg/L 0.1
2009-10 12-345 06-Feb-10 P Total 0.48   mg/L 0.03
2009-10 12-345 06-Feb-10 Ortho-P Diss 0.31   mg/L 0.03
2009-10 12-345 06-Feb-10 As Diss 1.1   ug/L 0.5
2009-10 12-345 06-Feb-10 As Total 1.7   ug/L 0.5
2009-10 12-345 06-Feb-10 Cd Diss 0.1 UJ ug/L 0.2
2009-10 12-345 06-Feb-10 Cd Total 0.2   ug/L 0.2
2009-10 12-345 06-Feb-10 Cr Diss 0.6 J ug/L 1
2009-10 12-345 06-Feb-10 Cr Total 2.4   ug/L 1
2009-10 12-345 06-Feb-10 Cu Diss 11   ug/L 1
2009-10 12-345 06-Feb-10 Cu Total 28   ug/L 1
2009-10 12-345 06-Feb-10 Pb Diss 2.8   ug/L 0.5
2009-10 12-345 06-Feb-10 Pb Total 73   ug/L 0.5
2009-10 12-345 06-Feb-10 Ni Diss 1.3 U ug/L 1
2009-10 12-345 06-Feb-10 Ni Total 3.2   ug/L 1
2009-10 12-345 06-Feb-10 Zn Diss 16   ug/L 5
2009-10 12-345 06-Feb-10 Zn Total 70   ug/L 5
2009-10 12-225 06-Feb-10 Hardness as CaCO3 Total 30   mg/L 2
2009-10 12-225 06-Feb-10 TDS N/A 23   mg/L 1
2009-10 12-225 06-Feb-10 TSS N/A 24   mg/L 1
2009-10 12-225 06-Feb-10 EC N/A 59.8   umhos/cm 1
2009-10 12-225 06-Feb-10 EC N/A 48.4   umhos/cm 1
2009-10 12-225 06-Feb-10 Temperature N/A 13.9   ºC 0.1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-10 12-225 06-Feb-10 pH N/A 7.5   pH Units 0.1
2009-10 12-225 06-Feb-10 pH N/A 8.1   pH Units 0.1
2009-10 12-225 06-Feb-10 TOC N/A 5.2   mg/L 1
2009-10 12-225 06-Feb-10 DOC N/A 4.2   mg/L 1
2009-10 12-225 06-Feb-10 Turbidity N/A 26.7   NTU 0.05
2009-10 12-225 06-Feb-10 Turbidity N/A 20.6   NTU 0.05
2009-10 12-225 06-Feb-10 NH3-N Total 0.005 UJ mg/L 0.1
2009-10 12-225 06-Feb-10 NO3-N N/A 0.36   mg/L 0.1
2009-10 12-225 06-Feb-10 NO3-N N/A 0.2   mg/L 0.1
2009-10 12-225 06-Feb-10 NO2-N N/A 0.04 J mg/L 0.1
2009-10 12-225 06-Feb-10 NO2-N N/A 0.01 J mg/L 0.1
2009-10 12-225 06-Feb-10 TKN Total 0.57   mg/L 0.1
2009-10 12-225 06-Feb-10 P Total 0.07   mg/L 0.03
2009-10 12-225 06-Feb-10 Ortho-P Diss 0.04 U mg/L 0.03
2009-10 12-225 06-Feb-10 Ortho-P Diss 0.04   mg/L 0.03
2009-10 12-225 06-Feb-10 As Diss 0.3 J ug/L 0.5
2009-10 12-225 06-Feb-10 As Total 0.8   ug/L 0.5
2009-10 12-225 06-Feb-10 Cd Diss 0.1 UJ ug/L 0.2
2009-10 12-225 06-Feb-10 Cd Total 0.3   ug/L 0.2
2009-10 12-225 06-Feb-10 Cr Diss 2.1   ug/L 1
2009-10 12-225 06-Feb-10 Cr Total 4.5   ug/L 1
2009-10 12-225 06-Feb-10 Cu Diss 7.9   ug/L 1
2009-10 12-225 06-Feb-10 Cu Total 30   ug/L 1
2009-10 12-225 06-Feb-10 Pb Diss 0.1 U ug/L 0.5
2009-10 12-225 06-Feb-10 Pb Total 13   ug/L 0.5
2009-10 12-225 06-Feb-10 Ni Diss 1.3 U ug/L 1
2009-10 12-225 06-Feb-10 Ni Total 4.2   ug/L 1
2009-10 12-225 06-Feb-10 Zn Diss 60   ug/L 5
2009-10 12-225 06-Feb-10 Zn Total 150   ug/L 5
2009-10 12-346 06-Feb-10 Hardness as CaCO3 Total 26   mg/L 2
2009-10 12-346 06-Feb-10 TDS N/A 13   mg/L 1
2009-10 12-346 06-Feb-10 TSS N/A 20   mg/L 1
2009-10 12-346 06-Feb-10 EC N/A 32.1   umhos/cm 1







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/5/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211.16.10.doc Page 23 of 26 
 


Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-10 12-346 06-Feb-10 EC N/A 41.9   umhos/cm 1
2009-10 12-346 06-Feb-10 pH N/A 7.1   pH Units 0.1
2009-10 12-346 06-Feb-10 TOC N/A 17.6   mg/L 1
2009-10 12-346 06-Feb-10 DOC N/A 1.9   mg/L 1
2009-10 12-346 06-Feb-10 Turbidity N/A 12.7   NTU 0.05
2009-10 12-346 06-Feb-10 Turbidity N/A 13   NTU 0.05
2009-10 12-346 06-Feb-10 NH3-N Total 0.01 J mg/L 0.1
2009-10 12-346 06-Feb-10 NO3-N N/A 0.13   mg/L 0.1
2009-10 12-346 06-Feb-10 NO3-N N/A 0.16   mg/L 0.1
2009-10 12-346 06-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-10 12-346 06-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-10 12-346 06-Feb-10 TKN Total 0.32   mg/L 0.1
2009-10 12-346 06-Feb-10 P Total 0.05   mg/L 0.03
2009-10 12-346 06-Feb-10 Ortho-P Diss 0.04 U mg/L 0.03
2009-10 12-346 06-Feb-10 Ortho-P Diss 0.04   mg/L 0.03
2009-10 12-346 06-Feb-10 As Diss 0.2 J ug/L 0.5
2009-10 12-346 06-Feb-10 As Total 0.4 J ug/L 0.5
2009-10 12-346 06-Feb-10 Cd Diss 0.1 UJ ug/L 0.2
2009-10 12-346 06-Feb-10 Cd Total 0.1 J ug/L 0.2
2009-10 12-346 06-Feb-10 Cr Diss 1.4   ug/L 1
2009-10 12-346 06-Feb-10 Cr Total 2.6   ug/L 1
2009-10 12-346 06-Feb-10 Cu Diss 4.1   ug/L 1
2009-10 12-346 06-Feb-10 Cu Total 13   ug/L 1
2009-10 12-346 06-Feb-10 Pb Diss 0.08 UJ ug/L 0.5
2009-10 12-346 06-Feb-10 Pb Total 4.9   ug/L 0.5
2009-10 12-346 06-Feb-10 Ni Diss 0.6 U ug/L 1
2009-10 12-346 06-Feb-10 Ni Total 1.7 U ug/L 1
2009-10 12-346 06-Feb-10 Zn Diss 13   ug/L 5
2009-10 12-346 06-Feb-10 Zn Total 39   ug/L 5
2009-10 12-347 06-Feb-10 Hardness as CaCO3 Total 26   mg/L 2
2009-10 12-347 06-Feb-10 TDS N/A 36   mg/L 1
2009-10 12-347 06-Feb-10 TSS N/A 12   mg/L 1
2009-10 12-347 06-Feb-10 EC N/A 62.9   umhos/cm 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-10 12-347 06-Feb-10 EC N/A 63.9   umhos/cm 1
2009-10 12-347 06-Feb-10 pH N/A 7.4   pH Units 0.1
2009-10 12-347 06-Feb-10 pH N/A 7.8   pH Units 0.1
2009-10 12-347 06-Feb-10 TOC N/A 22.8   mg/L 1
2009-10 12-347 06-Feb-10 DOC N/A 7.9   mg/L 1
2009-10 12-347 06-Feb-10 Turbidity N/A 26.2   NTU 0.05
2009-10 12-347 06-Feb-10 Turbidity N/A 19.6   NTU 0.05
2009-10 12-347 06-Feb-10 NH3-N Total 0.005 UJ mg/L 0.1
2009-10 12-347 06-Feb-10 NO3-N N/A 0.08 J mg/L 0.1
2009-10 12-347 06-Feb-10 NO3-N N/A 0.11   mg/L 0.1
2009-10 12-347 06-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-10 12-347 06-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-10 12-347 06-Feb-10 TKN Total 0.89   mg/L 0.1
2009-10 12-347 06-Feb-10 P Total 0.14   mg/L 0.03
2009-10 12-347 06-Feb-10 Ortho-P Diss 0.1 U mg/L 0.03
2009-10 12-347 06-Feb-10 Ortho-P Diss 0.1   mg/L 0.03
2009-10 12-347 06-Feb-10 As Diss 0.9   ug/L 0.5
2009-10 12-347 06-Feb-10 As Total 1.3   ug/L 0.5
2009-10 12-347 06-Feb-10 Cd Diss 0.1 UJ ug/L 0.2
2009-10 12-347 06-Feb-10 Cd Total 0.2   ug/L 0.2
2009-10 12-347 06-Feb-10 Cr Diss 1   ug/L 1
2009-10 12-347 06-Feb-10 Cr Total 2.4   ug/L 1
2009-10 12-347 06-Feb-10 Cu Diss 5.8   ug/L 1
2009-10 12-347 06-Feb-10 Cu Total 9.2   ug/L 1
2009-10 12-347 06-Feb-10 Pb Diss 0.2 U ug/L 0.5
2009-10 12-347 06-Feb-10 Pb Total 4.1   ug/L 0.5
2009-10 12-347 06-Feb-10 Ni Diss 1.1 U ug/L 1
2009-10 12-347 06-Feb-10 Ni Total 2.6 U ug/L 1
2009-10 12-347 06-Feb-10 Zn Diss 8.2   ug/L 5
2009-10 12-347 06-Feb-10 Zn Total 21   ug/L 5
2009-10 12-348 06-Feb-10 Hardness as CaCO3 Total 56   mg/L 2
2009-10 12-348 06-Feb-10 TDS N/A 84   mg/L 1
2009-10 12-348 06-Feb-10 TSS N/A 43   mg/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-10 12-348 06-Feb-10 EC N/A 127   umhos/cm 1
2009-10 12-348 06-Feb-10 EC N/A 99   umhos/cm 1
2009-10 12-348 06-Feb-10 pH N/A 7.8   pH Units 0.1
2009-10 12-348 06-Feb-10 pH N/A 6.9   pH Units 0.1
2009-10 12-348 06-Feb-10 TOC N/A 11.7   mg/L 1
2009-10 12-348 06-Feb-10 DOC N/A 6.3   mg/L 1
2009-10 12-348 06-Feb-10 Turbidity N/A 31   NTU 0.05
2009-10 12-348 06-Feb-10 Turbidity N/A 40.5   NTU 0.05
2009-10 12-348 06-Feb-10 NH3-N Total 0.005 UJ mg/L 0.1
2009-10 12-348 06-Feb-10 NO3-N N/A 0.1   mg/L 0.1
2009-10 12-348 06-Feb-10 NO3-N N/A 0.07 J mg/L 0.1
2009-10 12-348 06-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-10 12-348 06-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-10 12-348 06-Feb-10 TKN Total 1.53   mg/L 0.1
2009-10 12-348 06-Feb-10 P Total 0.34   mg/L 0.03
2009-10 12-348 06-Feb-10 Ortho-P Diss 0.2   mg/L 0.03
2009-10 12-348 06-Feb-10 Ortho-P Diss 0.2   mg/L 0.03
2009-10 12-348 06-Feb-10 As Diss 2   ug/L 0.5
2009-10 12-348 06-Feb-10 As Total 2.7   ug/L 0.5
2009-10 12-348 06-Feb-10 Cd Diss 0.1 UJ ug/L 0.2
2009-10 12-348 06-Feb-10 Cd Total 0.6   ug/L 0.2
2009-10 12-348 06-Feb-10 Cr Diss 1   ug/L 1
2009-10 12-348 06-Feb-10 Cr Total 3.9   ug/L 1
2009-10 12-348 06-Feb-10 Cu Diss 7.6   ug/L 1
2009-10 12-348 06-Feb-10 Cu Total 13   ug/L 1
2009-10 12-348 06-Feb-10 Pb Diss 0.2 U ug/L 0.5
2009-10 12-348 06-Feb-10 Pb Total 6.4   ug/L 0.5
2009-10 12-348 06-Feb-10 Ni Diss 2.7 U ug/L 1
2009-10 12-348 06-Feb-10 Ni Total 5.1   ug/L 1
2009-10 12-348 06-Feb-10 Zn Diss 9.8   ug/L 5
2009-10 12-348 06-Feb-10 Zn Total 34   ug/L 5
2009-10 12-349 06-Feb-10 Hardness as CaCO3 Total 32   mg/L 2
2009-10 12-349 06-Feb-10 TDS N/A 72   mg/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-10 12-349 06-Feb-10 TSS N/A 86   mg/L 1
2009-10 12-349 06-Feb-10 EC N/A 81.9   umhos/cm 1
2009-10 12-349 06-Feb-10 EC N/A 70.5   umhos/cm 1
2009-10 12-349 06-Feb-10 pH N/A 7.1   pH Units 0.1
2009-10 12-349 06-Feb-10 TOC N/A 12   mg/L 1
2009-10 12-349 06-Feb-10 DOC N/A 8.4   mg/L 1
2009-10 12-349 06-Feb-10 Turbidity N/A 72   NTU 0.05
2009-10 12-349 06-Feb-10 Turbidity N/A 62.2   NTU 0.05
2009-10 12-349 06-Feb-10 NH3-N Total 0.005 UJ mg/L 0.1
2009-10 12-349 06-Feb-10 NO3-N N/A 0.25   mg/L 0.1
2009-10 12-349 06-Feb-10 NO3-N N/A 0.25   mg/L 0.1
2009-10 12-349 06-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-10 12-349 06-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-10 12-349 06-Feb-10 TKN Total 1.47   mg/L 0.1
2009-10 12-349 06-Feb-10 P Total 0.48   mg/L 0.03
2009-10 12-349 06-Feb-10 Ortho-P Diss 0.31   mg/L 0.03
2009-10 12-349 06-Feb-10 Ortho-P Diss 0.3   mg/L 0.03
2009-10 12-349 06-Feb-10 As Diss 1.6   ug/L 0.5
2009-10 12-349 06-Feb-10 As Total 3   ug/L 0.5
2009-10 12-349 06-Feb-10 Cd Diss 0.1 UJ ug/L 0.2
2009-10 12-349 06-Feb-10 Cd Total 0.8   ug/L 0.2
2009-10 12-349 06-Feb-10 Cr Diss 0.9 J ug/L 1
2009-10 12-349 06-Feb-10 Cr Total 7.5   ug/L 1
2009-10 12-349 06-Feb-10 Cu Diss 5.9   ug/L 1
2009-10 12-349 06-Feb-10 Cu Total 16   ug/L 1
2009-10 12-349 06-Feb-10 Pb Diss 0.2 U ug/L 0.5
2009-10 12-349 06-Feb-10 Pb Total 12   ug/L 0.5
2009-10 12-349 06-Feb-10 Ni Diss 2.2 U ug/L 1
2009-10 12-349 06-Feb-10 Ni Total 8.7   ug/L 1
2009-10 12-349 06-Feb-10 Zn Diss 11   ug/L 5
2009-10 12-349 06-Feb-10 Zn Total 61   ug/L 5
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry Hours


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.25 0.58/90% 69 hrs Yes 47395 93 Yes   


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.25 0.58/90% 69 hrs Yes 1254 0 No   


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.44 0.70/90% >72 hrs Yes 3648 95 Yes   


12-344 Westminster GRVTS South, 15 ft Rainfall 0.44 0.70/90% >72 hrs Yes 21 0 No   


12-345 Westminster GRVTS North, 15 ft  Rainfall 0.44 0.70/90% >72 hrs Yes 20 0 No   


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 0.58 0.70/90% >72 hrs Yes 15065 90 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 0.58 0.70/90% >72 hrs Yes 8732 87 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 0.58 0.70/90% >72 hrs Yes 8716 94 Yes   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 0.58 0.70/90% >72 hrs Yes 576 68 Yes   


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 0.58 0.70/90% >72 hrs Yes 1516 84 Yes   
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Event Description 
This Post Storm Technical Memorandum, Number 11 – Storm Start Date February 9, 2010, which discusses Storm Event No. 2009-11 of the 2009 
2011 wet season for the Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study which began in the evening on February 9, 2010.  The 
event description, mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order 
that they appear in the Sampling Summary Table above. 
 
Storm 2009-11 produced moderate rainfall over southern California.  Weather data on the morning of February 9, 2010 indicated a quantitative 
precipitation forecast (QPF) of 0.70 inch of precipitation with a probability of 90% for the Orange County area (District 11) and a QPF of 0.58 inch 
of precipitation with a probability of 90% for San Diego County area (Caltrans District 12). The storm produced 0.25 inch of precipitation at the 
Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) location, 0.44 inches of precipitation at the Westminster GRVTS location, and 
0.58 inches of precipitation at the Yorba Linda Expanded Roadside Vegetated Treatment Sites (ERVTS) location. 
 
Mobilization Summary 
The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 
(Document No. CTSW-PL-09-208.18.1F) and mobilization began on February 9, 2010.  Monitoring has been discontinued at the San Diego SR-52 
location (sites 11-328, 11-329 and 11-330) with authorization from Caltrans on the morning of January 19, 2010.  Composite samples at seven 
monitoring stations throughout the project sites were collected and analyzed as described in the project OM&M Plan.  All locations received rainfall 
amounts that met the Caltrans OM&M plan criteria for a “representative storm event.” 
 
Sampling Issues 
Carlsbad GRVTS EOP site 11-326 is experiencing runoff bypassing the flume.  An unknown amount of runoff flow is bypassing both sides of the 
concrete collector channel upstream of the monitoring flume.  Accordingly, the measured rated flow in the monitoring flume is an underestimation of 
total runoff of the EOP station.  The relative degree of accuracy of the drainage area and the amount of flow which bypasses the flume structure 
during larger storm events is currently unknown.  Based on the field team observations and examination of previous storm event data at this site, it 
appears that the relatively low observed runoff to rainfall ratio commonly observed at this site may be a result of this.  In addition, ponding was 
observed immediately downstream of the concrete channel.  This condition may be attributed to the depressed area at the discharge point of the inlet 
structure and the vegetation impeding runoff from continuing downstream towards the bioswale.  Once the water depth surpassed the berm, it began 
migrating downstream through the swale vegetation towards downstream site 11-327.  The flow measurement accuracy issues at site 11-326 likely 
have a significant effect on the accuracy of the observed runoff to rainfall ratio calculation at the downstream bioswale discharge monitoring (site 
11-327).  The degree to which the identified issues at site 11-326 impact site 11-327 is currently unknown, but is being evaluated.  Two samples were 
unsuccessfully attempted at Carlsbad South (site 11-327).  The precipitation amount (0.25 inch) was too low to generate any measurable amount of 
rainfall runoff at site 11-327. 
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The Westminster GRVTS biostrips (sites 12-344 and 12-345) are experiencing infiltration.  It was again observed that the existing mature iceplant 
cover includes a relatively significant base of undergrowth and organic material at ground level.  Further examination of the soil adjacent to the 
collector pipe has revealed the material to be of light weight organic composition.  Runoff at sites 12-344 and 12-345 is saturating this material and 
percolating under the collection pipe (as would occur under pre-monitoring conditions).  Additionally, irregularities in the adjacent ground have 
caused observable collection of water in the wood mulch.  No samples were received from the biostrips (sites 12-344 and 12-345), due to the 
infiltration within the biostrips.  The Westminster GRVTS EOP (site 12-343) exhibits a low observed runoff to rain volume fraction (RO/Rain) most 
likely due to an overestimated drainage area. The collection system is receiving flow from a crowned roadway which would decrease the drainage 
area.  It is presumed that the same drainage pattern with crowned roadway occurs at the biostrip sites (sites 12-344 and 12-345). 
 
The Yorba Linda ERVTS EOP location (site 12-225) produced sufficient runoff volume to run samples and received the minimum amount of storm 
capture as outlined in the Project OM&M Plan. Sites 12-346 and 12-347 were again observed to have minor amounts of runoff flow bypassing and 
undermining the flashing.  This may account for the small discrepancy in the assumed runoff to rainfall ratio as compared to the observed runoff to 
rainfall ratio for these two sites.  The amount of flow that is not being captured is currently unknown.  The amount of runoff capture seems to vary 
with storm intensity; typically, sites 12-346 and 12-347 experience at least 50% of the anticipated runoff to rainfall ration.  Irregularities or gaps 
under the flashing will be repaired to prevent runoff migrating under the flashing.  However, flow is bypassing the biostrip at sites 12-348 and 12-349 
due to uneven pavement and mounded vegetation in the biostrip.  The soil and vegetation surrounding sites 12-348 and 12-349 is obstructing flow 
from entering the collection pipe and is causing a misinterpretation of the observed runoff to rainfall ratio.  In future designs, Caltrans may want to 
consider biostrip designs or future biostrip implementation, in the shoulder designs.  Site 12-348 only captured 4 aliquots, while site 12-349 captured 
10 aliquots.  These two sites are similar, and the pacing was the same at both sites. It is presumed that the uneven vegetation affected site 12 348 
more than 12-349, which caused the low number of aliquots. 
 
Drainage areas for all sites are currently being evaluated to revise the initial estimates provided in the OM&M plan. 
 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.   


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
 


The following quality control checks have been made on this field data package: 
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Hydrographs have been reviewed for problems and anomalies.
 


Additional notes provided on hydrographs. 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Discrepancies in runoff of to rainfall fraction discussed above and summarized on hydrographs. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/9/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 11.doc Page 5 of 23 
 


0


1


2


3


4


5


6


7


2/
9/


10
 9


:0
0


2/
9/


10
 1


0:
00


2/
9/


10
 1


1:
00


2/
9/


10
 1


2:
00


2/
9/


10
 1


3:
00


2/
9/


10
 1


4:
00


2/
9/


10
 1


5:
00


2/
9/


10
 1


6:
00


2/
9/


10
 1


7:
00


2/
9/


10
 1


8:
00


2/
9/


10
 1


9:
00


2/
9/


10
 2


0:
00


2/
9/


10
 2


1:
00


2/
9/


10
 2


2:
00


2/
9/


10
 2


3:
00


2/
10


/1
0 


0:
00


2/
10


/1
0 


1:
00


2/
10


/1
0 


2:
00


2/
10


/1
0 


3:
00


Date/Time


R
ai


nf
al


l I
nt


en
si


ty
 (m


m
/h


r)


0


2


4


6


8


10


12


14


Fl
ow


 R
at


e 
(L


/s
)


Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Carlsbad GRVTS EOP (11-326, 0 ft)
Event: 2/9/2010


Catchment Area (ha): 2.322576
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 02/09/10 15:53


Stop Date/Time: 02/09/10 19:06
Event Rain (mm): 6.35


Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 02/09/10 16:50


Stop Date/Time: 02/10/10 00:52
Total Flow Volume (L): 47395


Peak Flow (L/s): 10.05
Obs. Fraction Runoff/Rain Volume: 0.321


Sample Data
Start Date/Time: 02/09/10 17:40


Stop Date/Time: 02/09/10 20:15
Estimated Percent Capture: 93%


Successful Aliquots: 27


Notes:  RO/Rain<<1_RO bypassing Carlsbad GRVTS EOP due to flume interface; site configuration may be required.
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Event Summary
Site: Carlsbad  ERVTS South (11-327, 365 ft)
Event: 2/9/2010


Catchment Area (ha): 2.814962112
Assumed Fraction Runoff/Rain Volume: 0.1


Rain Data
Start Date/Time: 02/09/10 15:53


Stop Date/Time: 02/09/10 19:06
Event Rain (mm): 6.35


Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 02/09/10 15:10


Stop Date/Time: 02/09/10 22:09
Total Flow Volume (L): 1254


Peak Flow (L/s): 0.24
Obs. Fraction Runoff/Rain Volume: 0.007


Sample Data
Start Date/Time: 02/09/10 18:29


Stop Date/Time: 02/09/10 19:19
Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes:  RO/Rain<<_RO bypassing Carlsbad GRVTS South; site configuration may be required to correct ponding upstream of site 11-327.  Sample 
volume insufficient for laboratory analysis. HG utility issue_flow procedes rain.
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Event Summary
Site: Westminster GRVTS South (12-344,15 ft)
Event: 2/9/2010


Catchment Area (ha): 0.0771095232
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data
Start Date/Time: 02/09/10 10:20


Stop Date/Time: 02/09/10 17:20
Event Rain (mm): 11.18


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/09/10 10:20


Stop Date/Time: 02/09/10 19:10
Total Flow Volume (L): 21


Peak Flow (L/s): 0.01
Obs. Fraction Runoff/Rain Volume: 0.002


Sample Data
Start Date/Time: N/A


Stop Date/Time: N/A
Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes: RO/Rain<<1_RO infiltration suspected; field team observations indicate soil may have a high infiltration rate.  Sample volume insufficient for 
laboratory analysis. Drainage area may be overestimated.  Field team notes roadway is crowned, resulting in decreased area. 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/9/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 11.doc Page 9 of 23 
 


0


2


4


6


8


10


12


14


16


18


20


2/
9/


10
 3


:0
0


2/
9/


10
 4


:0
0


2/
9/


10
 5


:0
0


2/
9/


10
 6


:0
0


2/
9/


10
 7


:0
0


2/
9/


10
 8


:0
0


2/
9/


10
 9


:0
0


2/
9/


10
 1


0:
00


2/
9/


10
 1


1:
00


2/
9/


10
 1


2:
00


2/
9/


10
 1


3:
00


2/
9/


10
 1


4:
00


2/
9/


10
 1


5:
00


2/
9/


10
 1


6:
00


2/
9/


10
 1


7:
00


2/
9/


10
 1


8:
00


2/
9/


10
 1


9:
00


2/
9/


10
 2


0:
00


2/
9/


10
 2


1:
00


2/
9/


10
 2


2:
00


2/
9/


10
 2


3:
00


2/
10


/1
0 


0:
00


Date/Time


R
ai


nf
al


l I
nt


en
si


ty
 (m


m
/h


r)


0.00


0.02


0.04


0.06


0.08


0.10


0.12


0.14


0.16


0.18


0.20


Fl
ow


 R
at


e 
(L


/s
)


Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Westminster GRVTS North  (12-345,15 ft)
Event: 2/9/2010


Catchment Area (ha): 0.088257888
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data
Start Date/Time: 02/09/10 10:20
Stop Date/Time: 02/09/10 17:20
Event Rain (mm): 11.18
Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 02/09/10 15:36
Stop Date/Time: 02/09/10 19:56
Total Flow Volume (L): 20
Peak Flow (L/s): 0.01
Obs. Fraction Runoff/Rain Volume: 0.002


Sample Data
Start Date/Time: N/A
Stop Date/Time: N/A
Estimated Percent Capture: 0%
Successful Aliquots: 0


Notes: RO/Rain<<1_RO infiltration suspected; field team observations indicate soil may have a high infiltration rate.  Sample volume insufficient for 
laboratory analysis. Drainage area may be overestimated.  Field team notes roadway is crowned, resulting in decreased area. 
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Event Summary
Site: Yorba Linda ERVTS West (12-346, 10 ft)
Event: 2/9/2010


Catchment Area (ha): 0.1133417088
Assumed Fraction Runoff/Rain Volume: 0.79


Rain Data
Start Date/Time: 02/09/10 15:26
Stop Date/Time: 02/09/10 18:46
Event Rain (mm): 14.73
Max Intensity (mm/hr): 27.43


Runoff Data
Start Date/Time: 02/09/10 15:24
Stop Date/Time: 02/09/10 22:38
Total Flow Volume (L): 8732
Peak Flow (L/s): 6.21
Obs. Fraction Runoff/Rain Volume: 0.523


Sample Data
Start Date/Time: 02/09/10 16:29
Stop Date/Time: 02/09/10 17:50
Estimated Percent Capture: 87%
Successful Aliquots: 10


Notes:  RO/Rain<1_RO diverted due to undermining at flashing.  Flow infiltrates beneath flashing.  Soil/pipe interface may require retrofit.
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Event Summary
Site: Yorba Linda ERVTS West-Central (12-347, 21 ft)
Event: 2/9/2010


Catchment Area (ha): 0.120773952
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data
Start Date/Time: 02/09/10 15:26


Stop Date/Time: 02/09/10 18:46
Event Rain (mm): 14.73


Max Intensity (mm/hr): 27.43


Runoff Data
Start Date/Time: 02/09/10 15:56


Stop Date/Time: 02/09/10 20:21
Total Flow Volume (L): 8716


Peak Flow (L/s): 7.37
Obs. Fraction Runoff/Rain Volume: 0.490


Sample Data
Start Date/Time: 02/09/10 16:47


Stop Date/Time: 02/09/10 18:07
Estimated Percent Capture: 94%


Successful Aliquots: 30


Notes: RO/Rain<1_RO diverted due to undermining at flashing.  Flow infiltrates beneath flashing. Soil/pipe interface may require retrofit.
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Preliminary examination of the analytical data for all sites (11-326, 12-343, 12-225, 12-346, 12-347, 12-348 and 12-349) indicate that observed 
constituent concentrations are consistent with concentrations generally observed in freeway runoff samples.  Dissolved lead is an exception that was 
found to be considerably low in all samples, across all sites.  Since the Caltrans Study was conducted in 2003, the public has moved away from using 
lead in most products.  Comparison of the results for the Yorba Linda sites (12-225, 12-346, 12-347, 12-348 and 12-349) indicate that ammonia, 
nitrates, nitrites, turbidity and some metal concentrations were lower in the biostrip discharges than the EOP runoff.  Organics (ortho-phosphate, 
phosphate, DOC, TKN and TOC) as well as arsenic and total nickel and were observed to be higher in the biostrip discharges. 


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-
065.51.42. 
 


Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
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Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Mobilization 


ID 
Monitoring 


Site ID 
Sample End 


Date Constituent Fraction
Reported 


Value 
Overall 


Qualifier Units 
Reporting 


Limit 
2009-11 11-326 09-Feb-10 Hardness as CaCO3 Total 30   mg/L 2
2009-11 11-326 09-Feb-10 TDS N/A 43   mg/L 1
2009-11 11-326 09-Feb-10 TSS N/A 48   mg/L 1
2009-11 11-326 09-Feb-10 EC N/A 104   umhos/cm 1
2009-11 11-326 09-Feb-10 Temperature N/A 14.1   ºC 0.1
2009-11 11-326 09-Feb-10 pH N/A 7.76   pH Units 0.1
2009-11 11-326 09-Feb-10 TOC N/A 11.2   mg/L 1
2009-11 11-326 09-Feb-10 DOC N/A 7.4   mg/L 1
2009-11 11-326 09-Feb-10 Turbidity N/A 47   NTU 0.05
2009-11 11-326 09-Feb-10 NH3-N Total 0.45   mg/L 0.1
2009-11 11-326 09-Feb-10 NO3-N N/A 0.49   mg/L 0.1
2009-11 11-326 09-Feb-10 NO2-N N/A 0.04 J mg/L 0.1
2009-11 11-326 09-Feb-10 TKN Total 1.35   mg/L 0.1
2009-11 11-326 09-Feb-10 P Total 0.1   mg/L 0.03
2009-11 11-326 09-Feb-10 Ortho-P Diss 0.04   mg/L 0.03
2009-11 11-326 09-Feb-10 As Diss 0.6   ug/L 0.5
2009-11 11-326 09-Feb-10 As Total 1.1   ug/L 0.5
2009-11 11-326 09-Feb-10 Cd Diss 0.1 UJ ug/L 0.2
2009-11 11-326 09-Feb-10 Cd Total 0.5   ug/L 0.2
2009-11 11-326 09-Feb-10 Cr Diss 7   ug/L 1
2009-11 11-326 09-Feb-10 Cr Total 12   ug/L 1
2009-11 11-326 09-Feb-10 Cu Diss 16   ug/L 1
2009-11 11-326 09-Feb-10 Cu Total 50   ug/L 1
2009-11 11-326 09-Feb-10 Pb Diss 0.3 J ug/L 0.5
2009-11 11-326 09-Feb-10 Pb Total 17   ug/L 0.5
2009-11 11-326 09-Feb-10 Ni Diss 2.4   ug/L 1
2009-11 11-326 09-Feb-10 Ni Total 5.5   ug/L 1
2009-11 11-326 09-Feb-10 Zn Diss 38   ug/L 5
2009-11 11-326 09-Feb-10 Zn Total 140   ug/L 5
2009-11 12-343 09-Feb-10 Hardness as CaCO3 Total 18   mg/L 2
2009-11 12-343 09-Feb-10 TDS N/A 24   mg/L 1
2009-11 12-343 09-Feb-10 TSS N/A 40   mg/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-11 12-343 09-Feb-10 EC N/A 57   umhos/cm 1
2009-11 12-343 09-Feb-10 Temperature N/A 14.1   ºC 0.1
2009-11 12-343 09-Feb-10 pH N/A 8.23   pH Units 0.1
2009-11 12-343 09-Feb-10 TOC N/A 6.2   mg/L 1
2009-11 12-343 09-Feb-10 DOC N/A 5.2   mg/L 1
2009-11 12-343 09-Feb-10 Turbidity N/A 21.7   NTU 0.05
2009-11 12-343 09-Feb-10 NH3-N Total 0.32   mg/L 0.1
2009-11 12-343 09-Feb-10 NO3-N N/A 0.4   mg/L 0.1
2009-11 12-343 09-Feb-10 NO2-N N/A 0.03 J mg/L 0.1
2009-11 12-343 09-Feb-10 TKN Total 0.84   mg/L 0.1
2009-11 12-343 09-Feb-10 P Total 0.07   mg/L 0.03
2009-11 12-343 09-Feb-10 Ortho-P Diss 0.03   mg/L 0.03
2009-11 12-343 09-Feb-10 As Diss 0.5   ug/L 0.5
2009-11 12-343 09-Feb-10 As Total 0.8   ug/L 0.5
2009-11 12-343 09-Feb-10 Cd Diss 0.2   ug/L 0.2
2009-11 12-343 09-Feb-10 Cd Total 0.9   ug/L 0.2
2009-11 12-343 09-Feb-10 Cr Diss 1.3   ug/L 1
2009-11 12-343 09-Feb-10 Cr Total 3.4   ug/L 1
2009-11 12-343 09-Feb-10 Cu Diss 10   ug/L 1
2009-11 12-343 09-Feb-10 Cu Total 26   ug/L 1
2009-11 12-343 09-Feb-10 Pb Diss 0.6   ug/L 0.5
2009-11 12-343 09-Feb-10 Pb Total 12   ug/L 0.5
2009-11 12-343 09-Feb-10 Ni Diss 1.7   ug/L 1
2009-11 12-343 09-Feb-10 Ni Total 3.7   ug/L 1
2009-11 12-343 09-Feb-10 Zn Diss 27   ug/L 5
2009-11 12-343 09-Feb-10 Zn Total 84   ug/L 5
2009-11 12-225 09-Feb-10 Hardness as CaCO3 Total 24   mg/L 2
2009-11 12-225 09-Feb-10 TDS N/A 20   mg/L 1
2009-11 12-225 09-Feb-10 TSS N/A 46   mg/L 1
2009-11 12-225 09-Feb-10 EC N/A 52   umhos/cm 1
2009-11 12-225 09-Feb-10 Temperature N/A 12.7   ºC 0.1
2009-11 12-225 09-Feb-10 pH N/A 7.8   pH Units 0.1
2009-11 12-225 09-Feb-10 TOC N/A 3.9   mg/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-11 12-225 09-Feb-10 DOC N/A 1.5   mg/L 1
2009-11 12-225 09-Feb-10 Turbidity N/A 31.6   NTU 0.05
2009-11 12-225 09-Feb-10 NH3-N Total 0.32   mg/L 0.1
2009-11 12-225 09-Feb-10 NO3-N N/A 0.35   mg/L 0.1
2009-11 12-225 09-Feb-10 NO2-N N/A 0.02 J mg/L 0.1
2009-11 12-225 09-Feb-10 TKN Total 0.97   mg/L 0.1
2009-11 12-225 09-Feb-10 P Total 0.04   mg/L 0.03
2009-11 12-225 09-Feb-10 Ortho-P Diss 0.02 J mg/L 0.03
2009-11 12-225 09-Feb-10 As Diss 0.4 J ug/L 0.5
2009-11 12-225 09-Feb-10 As Total 0.7   ug/L 0.5
2009-11 12-225 09-Feb-10 Cd Diss 0.4   ug/L 0.2
2009-11 12-225 09-Feb-10 Cd Total 0.3   ug/L 0.2
2009-11 12-225 09-Feb-10 Cr Diss 1.1   ug/L 1
2009-11 12-225 09-Feb-10 Cr Total 3   ug/L 1
2009-11 12-225 09-Feb-10 Cu Diss 18   ug/L 1
2009-11 12-225 09-Feb-10 Cu Total 29   ug/L 1
2009-11 12-225 09-Feb-10 Pb Diss 0.5   ug/L 0.5
2009-11 12-225 09-Feb-10 Pb Total 7.9   ug/L 0.5
2009-11 12-225 09-Feb-10 Ni Diss 1.6   ug/L 1
2009-11 12-225 09-Feb-10 Ni Total 3.7   ug/L 1
2009-11 12-225 09-Feb-10 Zn Diss 55   ug/L 5
2009-11 12-225 09-Feb-10 Zn Total 130   ug/L 5
2009-11 12-346 09-Feb-10 Hardness as CaCO3 Total 18   mg/L 2
2009-11 12-346 09-Feb-10 TDS N/A 17   mg/L 1
2009-11 12-346 09-Feb-10 TSS N/A 25   mg/L 1
2009-11 12-346 09-Feb-10 EC N/A 41   umhos/cm 1
2009-11 12-346 09-Feb-10 Temperature N/A 11.8   ºC 0.1
2009-11 12-346 09-Feb-10 pH N/A 7.87   pH Units 0.1
2009-11 12-346 09-Feb-10 TOC N/A 6.3   mg/L 1
2009-11 12-346 09-Feb-10 DOC N/A 3.1   mg/L 1
2009-11 12-346 09-Feb-10 Turbidity N/A 16.7   NTU 0.05
2009-11 12-346 09-Feb-10 NH3-N Total 0.22   mg/L 0.1
2009-11 12-346 09-Feb-10 NO3-N N/A 0.32   mg/L 0.1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-11 12-346 09-Feb-10 NO2-N N/A 0.01 J mg/L 0.1
2009-11 12-346 09-Feb-10 TKN Total 0.51   mg/L 0.1
2009-11 12-346 09-Feb-10 P Total 0.03   mg/L 0.03
2009-11 12-346 09-Feb-10 Ortho-P Diss 0.02 J mg/L 0.03
2009-11 12-346 09-Feb-10 As Diss 0.4 J ug/L 0.5
2009-11 12-346 09-Feb-10 As Total 0.6   ug/L 0.5
2009-11 12-346 09-Feb-10 Cd Diss 0.1 UJ ug/L 0.2
2009-11 12-346 09-Feb-10 Cd Total 0.1 J ug/L 0.2
2009-11 12-346 09-Feb-10 Cr Diss 0.9 J ug/L 1
2009-11 12-346 09-Feb-10 Cr Total 2.3   ug/L 1
2009-11 12-346 09-Feb-10 Cu Diss 7.3   ug/L 1
2009-11 12-346 09-Feb-10 Cu Total 16   ug/L 1
2009-11 12-346 09-Feb-10 Pb Diss 0.1 J ug/L 0.5
2009-11 12-346 09-Feb-10 Pb Total 3.8   ug/L 0.5
2009-11 12-346 09-Feb-10 Ni Diss 1.3   ug/L 1
2009-11 12-346 09-Feb-10 Ni Total 2.2   ug/L 1
2009-11 12-346 09-Feb-10 Zn Diss 15   ug/L 5
2009-11 12-346 09-Feb-10 Zn Total 41   ug/L 5
2009-11 12-347 09-Feb-10 Hardness as CaCO3 Total 34   mg/L 2
2009-11 12-347 09-Feb-10 TDS N/A 29   mg/L 1
2009-11 12-347 09-Feb-10 TSS N/A 35   mg/L 1
2009-11 12-347 09-Feb-10 EC N/A 67   umhos/cm 1
2009-11 12-347 09-Feb-10 Temperature N/A 12.2   ºC 0.1
2009-11 12-347 09-Feb-10 pH N/A 7.43   pH Units 0.1
2009-11 12-347 09-Feb-10 TOC N/A 8.3   mg/L 1
2009-11 12-347 09-Feb-10 DOC N/A 4.6   mg/L 1
2009-11 12-347 09-Feb-10 Turbidity N/A 22.8   NTU 0.05
2009-11 12-347 09-Feb-10 NH3-N Total 0.15   mg/L 0.1
2009-11 12-347 09-Feb-10 NO3-N N/A 0.23   mg/L 0.1
2009-11 12-347 09-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-11 12-347 09-Feb-10 TKN Total 1.06   mg/L 0.1
2009-11 12-347 09-Feb-10 P Total 0.16   mg/L 0.03
2009-11 12-347 09-Feb-10 Ortho-P Diss 0.09   mg/L 0.03







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/9/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 11.doc Page 21 of 23 
 


Mobilization 
ID 


Monitoring 
Site ID 


Sample End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-11 12-347 09-Feb-10 As Diss 1.2   ug/L 0.5
2009-11 12-347 09-Feb-10 As Total 1.6   ug/L 0.5
2009-11 12-347 09-Feb-10 Cd Diss 0.2   ug/L 0.2
2009-11 12-347 09-Feb-10 Cd Total 0.3   ug/L 0.2
2009-11 12-347 09-Feb-10 Cr Diss 0.8 J ug/L 1
2009-11 12-347 09-Feb-10 Cr Total 2   ug/L 1
2009-11 12-347 09-Feb-10 Cu Diss 7.4   ug/L 1
2009-11 12-347 09-Feb-10 Cu Total 11   ug/L 1
2009-11 12-347 09-Feb-10 Pb Diss 0.3 J ug/L 0.5
2009-11 12-347 09-Feb-10 Pb Total 3.8   ug/L 0.5
2009-11 12-347 09-Feb-10 Ni Diss 1.6   ug/L 1
2009-11 12-347 09-Feb-10 Ni Total 3.9   ug/L 1
2009-11 12-347 09-Feb-10 Zn Diss 9   ug/L 5
2009-11 12-347 09-Feb-10 Zn Total 21   ug/L 5
2009-11 12-348 09-Feb-10 Hardness as CaCO3 Total 40   mg/L 2
2009-11 12-348 09-Feb-10 TDS N/A 37   mg/L 1
2009-11 12-348 09-Feb-10 TSS N/A 25   mg/L 1
2009-11 12-348 09-Feb-10 EC N/A 89   umhos/cm 1
2009-11 12-348 09-Feb-10 Temperature N/A 11.9   ºC 0.1
2009-11 12-348 09-Feb-10 pH N/A 7.75   pH Units 0.1
2009-11 12-348 09-Feb-10 TOC N/A 12.1   mg/L 1
2009-11 12-348 09-Feb-10 DOC N/A 11.8   mg/L 1
2009-11 12-348 09-Feb-10 Turbidity N/A 35.1   NTU 0.05
2009-11 12-348 09-Feb-10 NH3-N Total 0.1   mg/L 0.1
2009-11 12-348 09-Feb-10 NO3-N N/A 0.21   mg/L 0.1
2009-11 12-348 09-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-11 12-348 09-Feb-10 TKN Total 1.27   mg/L 0.1
2009-11 12-348 09-Feb-10 P Total 0.31   mg/L 0.03
2009-11 12-348 09-Feb-10 Ortho-P Diss 0.22   mg/L 0.03
2009-11 12-348 09-Feb-10 As Diss 2.1   ug/L 0.5
2009-11 12-348 09-Feb-10 As Total 2.8   ug/L 0.5
2009-11 12-348 09-Feb-10 Cd Diss 0.3   ug/L 0.2
2009-11 12-348 09-Feb-10 Cd Total 0.4   ug/L 0.2
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Mobilization 
ID 


Monitoring 
Site ID 


Sample End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-11 12-348 09-Feb-10 Cr Diss 0.9 J ug/L 1
2009-11 12-348 09-Feb-10 Cr Total 2.3   ug/L 1
2009-11 12-348 09-Feb-10 Cu Diss 10   ug/L 1
2009-11 12-348 09-Feb-10 Cu Total 12   ug/L 1
2009-11 12-348 09-Feb-10 Pb Diss 0.2 J ug/L 0.5
2009-11 12-348 09-Feb-10 Pb Total 3.5   ug/L 0.5
2009-11 12-348 09-Feb-10 Ni Diss 2.4   ug/L 1
2009-11 12-348 09-Feb-10 Ni Total 4   ug/L 1
2009-11 12-348 09-Feb-10 Zn Diss 12   ug/L 5
2009-11 12-348 09-Feb-10 Zn Total 24   ug/L 5
2009-11 12-349 09-Feb-10 Hardness as CaCO3 Total 22   mg/L 2
2009-11 12-349 09-Feb-10 TDS N/A 26   mg/L 1
2009-11 12-349 09-Feb-10 TSS N/A 115   mg/L 1
2009-11 12-349 09-Feb-10 EC N/A 60   umhos/cm 1
2009-11 12-349 09-Feb-10 Temperature N/A 11.6   ºC 0.1
2009-11 12-349 09-Feb-10 pH N/A 7.34   pH Units 0.1
2009-11 12-349 09-Feb-10 TOC N/A 17.7   mg/L 1
2009-11 12-349 09-Feb-10 DOC N/A 7.2   mg/L 1
2009-11 12-349 09-Feb-10 Turbidity N/A 65.5   NTU 0.05
2009-11 12-349 09-Feb-10 NH3-N Total 0.12   mg/L 0.1
2009-11 12-349 09-Feb-10 NO3-N N/A 0.39   mg/L 0.1
2009-11 12-349 09-Feb-10 NO2-N N/A 0.01 UJ mg/L 0.1
2009-11 12-349 09-Feb-10 TKN Total 1.32   mg/L 0.1
2009-11 12-349 09-Feb-10 P Total 0.38   mg/L 0.03
2009-11 12-349 09-Feb-10 Ortho-P Diss 0.2   mg/L 0.03
2009-11 12-349 09-Feb-10 As Diss 1.1   ug/L 0.5
2009-11 12-349 09-Feb-10 As Total 2   ug/L 0.5
2009-11 12-349 09-Feb-10 Cd Diss 0.1 UJ ug/L 0.2
2009-11 12-349 09-Feb-10 Cd Total 0.4   ug/L 0.2
2009-11 12-349 09-Feb-10 Cr Diss 0.8 J ug/L 1
2009-11 12-349 09-Feb-10 Cr Total 4.4   ug/L 1
2009-11 12-349 09-Feb-10 Cu Diss 6.3   ug/L 1
2009-11 12-349 09-Feb-10 Cu Total 14   ug/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-11 12-349 09-Feb-10 Pb Diss 0.2 J ug/L 0.5
2009-11 12-349 09-Feb-10 Pb Total 7.6   ug/L 0.5
2009-11 12-349 09-Feb-10 Ni Diss 1.4   ug/L 1
2009-11 12-349 09-Feb-10 Ni Total 4.8   ug/L 1
2009-11 12-349 09-Feb-10 Zn Diss 6.4   ug/L 5
2009-11 12-349 09-Feb-10 Zn Total 38   ug/L 5
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry Hours


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.15 0.36/100% >72 hrs Yes 17813 89 Yes  


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.15 0.36/100% >72 hrs Yes 0 0 No  


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.11 0.50/100% >72 hrs Yes 172 43 Yes 


Low capture level due to 
pacing calculated for rain 


event greater than 
actual.  


12-344 Westminster GRVTS South, 15 ft Rainfall 0.11 0.50/100% >72 hrs Yes 5 0 No 


Low capture level due to 
pacing calculated for rain 


event greater than 
actual.  


12-345 Westminster GRVTS North, 15 ft Rainfall 0.11 0.50/100% >72 hrs Yes 0 0 No 


Low capture level due to 
pacing calculated for rain 


event greater than 
actual.  


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 0.13 0.50/100% >72 hrs Yes 3220 87 Yes 


Low capture level due to 
pacing calculated for rain 


event greater than 
actual.  


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 0.13 0.50/100% >72 hrs Yes 12 0 No 


Low capture level due to 
pacing calculated for rain 


event greater than 
actual.  


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 0.13 0.50/100% >72 hrs Yes 10 0 No 


Low capture level due to 
pacing calculated for rain 


event greater than 
actual.  


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 0.13 0.50/100% >72 hrs Yes 22 0 No 


Low capture level due to 
pacing calculated for rain 


event greater than 
actual.  


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 0.13 0.50/100% >72 hrs Yes 4 0 No 


Low capture level due to 
pacing calculated for rain 


event greater than 
actual.  
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Event Description 
This Post Storm Technical Memorandum, Number 12 – Storm Start Date February 19, 2010, which discusses Storm Event No. 2009-12 of the 2009-
2010 wet season for the Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study which began in the morning on February 20, 2010.  The 
event description, mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order 
that they appear in the Sampling Summary Table above. 
 
Storm 2009-12 produced light rainfall over southern California.  Weather data on the evening of February 19, 2010 indicated a quantitative 
precipitation forecast (QPF) of 0.50 inch of precipitation with a probability of 100% for the Orange County area (District 11) and a QPF of 0.36 inch 
of precipitation with a probability of 100% for San Diego County area (Caltrans District 12). The storm produced 0.15 inch of precipitation at the 
Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) location, 0.11 inch of precipitation at the Westminster GRVTS location, and 
0.13 inch of precipitation at the Yorba Linda Expanded Roadside Vegetated Treatment Sites (ERVTS) location. 
 
Mobilization Summary 
The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 
(Document No. CTSW-PL-09-208.18.1F) and mobilization began on February 19, 2010.  Monitoring has been discontinued at the San Diego SR-52 
location (sites 11-328, 11-329 and 11-330) with authorization from Caltrans on the morning of January 19, 2010.  Composite samples at seven 
monitoring stations throughout the project sites were collected and analyzed as described in the project OM&M Plan.  All locations received rainfall 
amounts that met the Caltrans OM&M plan criteria for a “representative storm event.” 
 
Sampling Issues 
At the Carlsbad GRVTS EOP site 11-326, the measured rated flow in the monitoring flume is an underestimation of total runoff of the EOP station.  
The relative degree of accuracy of the drainage area and the amount of flow which bypasses the flume structure during larger storm events is 
currently unknown.  Based on the field team observations and examination of previous storm event data at this site, it appears that the relatively low 
observed runoff to rainfall ratio commonly observed at this site may be a result of this.  No bioswale runoff was detected; therefore no samples were 
attempted at Carlsbad South (site 11-327).   
 
The Westminster GRVTS biostrips (sites 12-344 and 12-345) had no problems observed by the field teams.  Runoff at site 12-344 was not directly 
observed.  There were no signs of bypassing and overtopping.  Sediment deposition in collection pipes and flume was seen throughout the storm.  
There was no observable runoff at site 12-345.  No samples were received from the biostrips (sites 12-344 and 12-345), due to the infiltration within 
the biostrips.  The Westminster GRVTS EOP (site 12-343) exhibits a low observed runoff to rain volume fraction (RO/Rain) most likely due to an 
overestimated drainage area.  The collection system is receiving flow from a crowned roadway which would decrease the drainage area.  It is 
presumed that the same drainage patterns with crowned roadway occur at the biostrip sites (sites 12-344 and 12-345).  Pacing was based on a QPF of 
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0.5 inch; this was an overestimation of the 0.11 inch of rainfall received at Westminster.  Low capture level is due to the anticipation of a much larger 
storm event. 
 
The Yorba Linda ERVTS EOP location (site 12-225) produced sufficient runoff volume to run samples and received the minimum amount of storm 
capture as outlined in the Project OM&M Plan.  Both biostrip sites 12-346 and 12-347 encountered very minor amounts of flow.  Sites 12-346 and 
12-347 were again observed to have minor amounts of runoff flow bypassing and undermining the flashing.  The amount of flow that is not being 
captured is currently unknown.  Irregularities or gaps under the flashing will be repaired to prevent runoff migrating under the flashing.  However, 
flow is bypassing the biostrip at sites 12-348 and 12-349 due to uneven pavement and mounded vegetation in the biostrip.  The soil and vegetation 
surrounding sites 12-348 and 12-349 is obstructing flow from entering the collection pipe and is causing a misinterpretation of the observed runoff to 
rainfall ratio.  In future designs, Caltrans may want to consider biostrip designs or future biostrip implementation, in the shoulder designs.  Sites 12-
348 and 12-349 captured no samples.  These two sites are similar, and the pacing was the same at both sites.  Pacing was based on a QPF of 0.5 inch; 
this was an overestimation of the 0.13 inch of rainfall received at Yorba Linda.  Low capture level is due to the anticipation of a much larger storm 
event as well as runoff bypassing the strips due to mounded vegetation and uneven pavement. 
 
Drainage areas for all sites are currently being evaluated to revise the initial estimates provided in the OM&M plan 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.   


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Notes are provided on the hydrographs. 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
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The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Discrepancies in runoff of to rainfall fraction discussed above and summarized on hydrographs. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/19/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 12.doc Page 5 of 18 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/19/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 12.doc Page 6 of 18 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/19/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 12.doc Page 7 of 18 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/19/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 12.doc Page 8 of 18 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/19/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 12.doc Page 9 of 18 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/19/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 12.doc Page 10 of 18 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/19/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 12.doc Page 11 of 18 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/19/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 12.doc Page 12 of 18 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/19/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 12.doc Page 13 of 18 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/19/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 12.doc Page 14 of 18 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/19/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 12.doc Page 15 of 18 
 


Preliminary examination of the analytical data for all sites (11-326, 12-343 and 12-225) indicate that observed constituent concentrations are 
consistent with concentrations generally observed in freeway runoff samples.  Dissolved lead is an exception that was found to be considerably low 
in all samples, across all sites.  Since the Caltrans Study was conducted in 2003, the public has moved away from using lead in most products.  Total 
sample runoff volume was low for the Westminster EOP (site 12-343,) therefore hardness, total dissolved solids and total suspended solids were not 
analyzed.  Field crew were unable to obtain temperature and pH readings for the District 12 locations (sites 12-343 and 12-225). 


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-
065.51.42. 
 
Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 
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Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 
 
 
Mobilization 


ID 
Monitoring 


Site ID 
Sample 


End Date Constituent Fraction 
Reported 


Value 
Overall 


Qualifier Units 
Reporting 


Limit 


2009-12 11-326 20-Feb-10 
Hardness as 
CaCO3 Total 58   mg/L 2


2009-12 11-326 20-Feb-10 TDS N/A 164   mg/L 1
2009-12 11-326 20-Feb-10 TSS N/A 26   mg/L 1
2009-12 11-326 20-Feb-10 EC N/A 204   umhos/cm 1
2009-12 11-326 20-Feb-10 Temperature N/A 12.9   °C 0.1
2009-12 11-326 20-Feb-10 pH N/A 7.33   pH Units 0.1
2009-12 11-326 20-Feb-10 TOC N/A 26.9   mg/L 1
2009-12 11-326 20-Feb-10 DOC N/A 19.5   mg/L 1
2009-12 11-326 20-Feb-10 Turbidity N/A 39.6   NTU 0.05
2009-12 11-326 20-Feb-10 NH3-N Total 1.17   mg/L 0.1
2009-12 11-326 20-Feb-10 NO3-N N/A 1.83   mg/L 0.1
2009-12 11-326 20-Feb-10 NO2-N N/A 0.24   mg/L 0.1
2009-12 11-326 20-Feb-10 TKN Total 3.51   mg/L 0.1
2009-12 11-326 20-Feb-10 P Total 0.05   mg/L 0.03
2009-12 11-326 20-Feb-10 Ortho-P Diss 0.03   mg/L 0.03
2009-12 11-326 20-Feb-10 As Diss 0.8   ug/L 0.5
2009-12 11-326 20-Feb-10 As Total 1.5   ug/L 0.5
2009-12 11-326 20-Feb-10 Cd Diss 0.3   ug/L 0.2
2009-12 11-326 20-Feb-10 Cd Total 0.3   ug/L 0.2
2009-12 11-326 20-Feb-10 Cr Diss 2.2   ug/L 1
2009-12 11-326 20-Feb-10 Cr Total 6.3   ug/L 1
2009-12 11-326 20-Feb-10 Cu Diss 44   ug/L 1
2009-12 11-326 20-Feb-10 Cu Total 77   ug/L 1
2009-12 11-326 20-Feb-10 Pb Diss 0.5   ug/L 0.5
2009-12 11-326 20-Feb-10 Pb Total 19   ug/L 0.5
2009-12 11-326 20-Feb-10 Ni Diss 7.1   ug/L 1
2009-12 11-326 20-Feb-10 Ni Total 11   ug/L 1
2009-12 11-326 20-Feb-10 Zn Diss 99   ug/L 5
2009-12 11-326 20-Feb-10 Zn Total 210   ug/L 5
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Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction 


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-12 12-343 20-Feb-10 TDS N/A 92   mg/L 1
2009-12 12-343 20-Feb-10 TSS N/A 16   mg/L 1
2009-12 12-343 20-Feb-10 EC N/A 115   umhos/cm 1
2009-12 12-343 20-Feb-10 Temperature N/A Insufficient   °C 0.1
2009-12 12-343 20-Feb-10 pH N/A Insufficient   pH Units 0.1
2009-12 12-343 20-Feb-10 Turbidity N/A 14.3   NTU 0.05
2009-12 12-343 20-Feb-10 NH3-N Total 0.96   mg/L 0.1
2009-12 12-343 20-Feb-10 NO3-N N/A 1.01   mg/L 0.1
2009-12 12-343 20-Feb-10 NO2-N N/A 0.14   mg/L 0.1
2009-12 12-343 20-Feb-10 TKN Total 10.2   mg/L 0.1
2009-12 12-343 20-Feb-10 P Total 0.26   mg/L 0.03
2009-12 12-343 20-Feb-10 Ortho-P Diss 0.003 UJ mg/L 0.03
2009-12 12-343 20-Feb-10 As Diss 0.8   ug/L 0.5
2009-12 12-343 20-Feb-10 As Total 1.2   ug/L 0.5
2009-12 12-343 20-Feb-10 Cd Diss 0.1 J ug/L 0.2
2009-12 12-343 20-Feb-10 Cd Total 0.2   ug/L 0.2
2009-12 12-343 20-Feb-10 Cr Diss 1.7   ug/L 1
2009-12 12-343 20-Feb-10 Cr Total 3.6   ug/L 1
2009-12 12-343 20-Feb-10 Cu Diss 30   ug/L 1
2009-12 12-343 20-Feb-10 Cu Total 73   ug/L 1
2009-12 12-343 20-Feb-10 Pb Diss 0.5   ug/L 0.5
2009-12 12-343 20-Feb-10 Pb Total 9   ug/L 0.5
2009-12 12-343 20-Feb-10 Ni Diss 3.6   ug/L 1
2009-12 12-343 20-Feb-10 Ni Total 5.6   ug/L 1
2009-12 12-343 20-Feb-10 Zn Diss 30   ug/L 5
2009-12 12-343 20-Feb-10 Zn Total 120   ug/L 5


2009-12 12-225 20-Feb-10 
Hardness as 
CaCO3 Total 44   mg/L 2


2009-12 12-225 20-Feb-10 TDS N/A 124   mg/L 1
2009-12 12-225 20-Feb-10 TSS N/A 25   mg/L 1
2009-12 12-225 20-Feb-10 EC N/A 149   umhos/cm 1
2009-12 12-225 20-Feb-10 Temperature N/A Insufficient   °C 0.1
2009-12 12-225 20-Feb-10 pH N/A Insufficient   pH Units 0.1
2009-12 12-225 20-Feb-10 TOC N/A 23.7   mg/L 1
2009-12 12-225 20-Feb-10 DOC N/A 18.9   mg/L 1
2009-12 12-225 20-Feb-10 Turbidity N/A 35.1   NTU 0.05







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/19/2010 
 
 


P:\kernerm\Caltrans\ORVTS PSTMs\URS\CTSW-TM-10-211 16 12.doc Page 18 of 18 
 


Mobilization 
ID 


Monitoring 
Site ID 


Sample 
End Date Constituent Fraction 


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-12 12-225 20-Feb-10 NH3-N Total 1.02   mg/L 0.1
2009-12 12-225 20-Feb-10 NO3-N N/A 1.6   mg/L 0.1
2009-12 12-225 20-Feb-10 NO2-N N/A 0.16   mg/L 0.1
2009-12 12-225 20-Feb-10 TKN Total 2.68   mg/L 0.1
2009-12 12-225 20-Feb-10 P Total 0.008 UJ mg/L 0.03
2009-12 12-225 20-Feb-10 Ortho-P Diss 0.003 UJ mg/L 0.03
2009-12 12-225 20-Feb-10 As Diss 0.9   ug/L 0.5
2009-12 12-225 20-Feb-10 As Total 1.6   ug/L 0.5
2009-12 12-225 20-Feb-10 Cd Diss 0.3   ug/L 0.2
2009-12 12-225 20-Feb-10 Cd Total 0.6   ug/L 0.2
2009-12 12-225 20-Feb-10 Cr Diss 2.3   ug/L 1
2009-12 12-225 20-Feb-10 Cr Total 5.8   ug/L 1
2009-12 12-225 20-Feb-10 Cu Diss 49   ug/L 1
2009-12 12-225 20-Feb-10 Cu Total 81   ug/L 1
2009-12 12-225 20-Feb-10 Pb Diss 0.4 J ug/L 0.5
2009-12 12-225 20-Feb-10 Pb Total 11   ug/L 0.5
2009-12 12-225 20-Feb-10 Ni Diss 9.3   ug/L 1
2009-12 12-225 20-Feb-10 Ni Total 13   ug/L 1
2009-12 12-225 20-Feb-10 Zn Diss 320   ug/L 5
2009-12 12-225 20-Feb-10 Zn Total 530   ug/L 5
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Sampling Summary 


Caltrans 
Site ID Station Name / Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 1.33 0.82/100% >72hrs Yes 314773 99 Yes   


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 1.33 0.82/100% >72hrs Yes 92581 99 Yes   


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.81 0.78/100% >72hrs Yes 3792 96 Yes   


12-344 Westminster GRVTS South,15 ft Rainfall 0.81 0.78/100% >72hrs Yes 32 0 No   


12-345 Westminster GRVTS North, 15 ft Rainfall 0.81 0.78/100% >72hrs Yes 33 0 No   


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 2.22 0.78/100% >72hrs Yes 45456 97 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 2.22 0.78/100% >72hrs Yes 29521 99 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 2.22 0.78/100% >72hrs Yes 31437 99 Yes   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 2.22 0.78/100% >72hrs Yes 4025 90 Yes   


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 2.22 0.78/100% >72hrs Yes 11895 97 Yes   
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Event Description 
This Post Storm Technical Memorandum, Number 13 – Storm Start Date February 27, 2010, which discusses Storm Event No. 2009-12 of the 2009-
2010 wet season for the Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study which began in the morning on February 27, 2010.  The 
event description, mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order 
that they appear in the Sampling Summary Table above. 
 
Storm 2009-13 produced light rainfall over southern California.  Weather data on the afternoon of February 26, 2010 indicated a quantitative 
precipitation forecast (QPF) of 0.78 inch of precipitation with a probability of 100% for the Orange County area (District 11) and a QPF of 0.82 inch 
of precipitation with a probability of 100% for San Diego County area (Caltrans District 12). The storm produced 1.33 inches of precipitation at the 
Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) location, 0.81 inch of precipitation at the Westminster GRVTS location, and 
2.22 inch of precipitation at the Yorba Linda Expanded Roadside Vegetated Treatment Sites (ERVTS) location. 
 
Mobilization Summary 
The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 
(Document No. CTSW-PL-09-208.18.1F) and mobilization began on February 27, 2010.  Monitoring has been discontinued at the San Diego SR-52 
location (sites 11-328, 11-329 and 11-330) with authorization from Caltrans on the morning of January 19, 2010.  Composite samples at seven 
monitoring stations throughout the project sites were collected and analyzed as described in the project OM&M Plan.  All locations received rainfall 
amounts that met the Caltrans OM&M plan criteria for a “representative storm event.” 
 
Sampling Issues 
Carlsbad GRVTS EOP site 11 326 is experiencing runoff bypassing the flume.  An unknown amount of runoff flow is bypassing both sides of the 
concrete collector channel upstream of the monitoring flume.  Again, the ponded runoff flow was observed flowing into Avenida Encinas (west of 
the monitoring flume and Intestate 5) and was not rated.  Accordingly, at the Carlsbad GRVTS EOP site 11-326, the measured rated flow in the 
monitoring flume is an underestimation of total runoff from the associated drainage area.  The relative degree of accuracy of the drainage area and 
the amount of flow which bypasses the flume structure during larger storm events is currently unknown.  Based on the field team observations and 
examination of previous storm event data at this site, it appears that the relatively low observed runoff to rainfall ratio commonly observed at this site 
may be a result of this.  The degree to which the identified issues at site 11 326 impact site 11 327 is currently unknown, but is being evaluated. 
 
The Westminster GRVTS biostrips (sites 12-344 and 12-345) had no problems observed by the field teams.  No samples were taken at sites 12-344 
and 12-345 due to the high infiltration rate on-site.  There were no signs of bypassing and overtopping.  Sediment deposition in collection pipes and 
flume was seen throughout the storm.  The Westminster GRVTS EOP (site 12-343) exhibits a low observed runoff to rain volume fraction (RO/Rain) 
most likely due to an overestimated drainage area.  The collection system is receiving flow from a crowned roadway which would decrease the 
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drainage area.  It is presumed that the same drainage patterns with crowned roadway occur at the biostrip sites (sites 12-344 and 12-345) however, 
the low RO/RF ratios observed at these stations are primarily due to infiltration.   
 
The Yorba Linda ERVTS EOP location (site 12-225) produced sufficient runoff volume to run samples and received the minimum amount of storm 
capture as outlined in the Project OM&M Plan.  The EOP location (site 12-225) experienced a lower than average observed fraction runoff to rain 
volume ratio.  While this ratio was still within 10 percent of what is assumed, it is 20 percent less than what has been observed in the past.  An 
unknown diversion, such as a pothole, most likely caused the lower-than-normal ratio.  Sites 12-346 and 12-347 were again observed to have minor 
amounts of runoff flow bypassing and undermining the flashing.  The amount of flow that is not being captured is currently unknown.  Most to all of 
the flow that is undermining the flashing is ponding up and infiltrating.  However, flow is bypassing the biostrip at sites 12-348 and 12-349 due to 
uneven pavement and mounded vegetation in the biostrip.  The soil and vegetation surrounding sites 12-348 and 12-349 is obstructing flow from 
entering the collection pipe and is causing a misinterpretation of the observed runoff to rainfall ratio.  In future designs, Caltrans may want to 
consider biostrip designs or future biostrip implementation, in the shoulder designs.   
 
Drainage areas for all sites have been evaluated and revised from the initial estimates provided in the OM&M plan. 
 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
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The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Discrepancies are noted above and in the hydrographs. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Flow Rate (L/s)
Sample Taken


Event Summary
Site: Westminster GRVTS EOP (12-343, 0 ft)
Event: 2/27/2010


Catchment Area (ha): 0.088257888
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 02/27/10 03:43


Stop Date/Time: 02/27/10 10:48


Event Rain (mm): 20.57


Max Intensity (mm/hr): 27.43


Runoff Data
Start Date/Time: 02/27/10 03:31


Stop Date/Time: 02/27/10 11:12


Total Flow Volume (L): 3497


Peak Flow (L/s): 2.32


Obs. Fraction Runoff/Rain Volume: 0.193


Sample Data
Start Date/Time: 02/27/10 04:20


Stop Date/Time: 02/27/10 07:30


Estimated Percent Capture: 97%


Successful Aliquots: 41


Notes:   RO/Rain<<1_Drainage area may be overestimated.  Field team observations indicate roadway is crowned, resulting in decreased drainage
area.  HG utility issue_flow procedes rain.
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Event Summary
Site: Westminster GRVTS South (12-344,15 ft)
Event: 2/27/2010


Catchment Area (ha): 0.0771095232
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data
Start Date/Time: 02/27/10 03:43


Stop Date/Time: 02/27/10 10:48


Event Rain (mm): 20.57


Max Intensity (mm/hr): 27.43


Runoff Data
Start Date/Time: 02/27/10 03:47


Stop Date/Time: 02/27/10 12:59


Total Flow Volume (L): 29


Peak Flow (L/s): 0.02


Obs. Fraction Runoff/Rain Volume: 0.002


Sample Data
Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes: RO/Rain<<1_RO infiltration suspected; field team observations indicate soil may have a high infiltration rate.  Flow>0 after to rain_HG utility 
issue_Last flow data point set =0
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Event Summary
Site: Westminster GRVTS North  (12-345,15 ft)
Event: 2/27/2010


Catchment Area (ha): 0.088257888
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data
Start Date/Time: 02/27/10 03:43


Stop Date/Time: 02/27/10 10:48


Event Rain (mm): 20.57


Max Intensity (mm/hr): 27.43


Runoff Data
Start Date/Time: 02/27/10 04:36


Stop Date/Time: 02/27/10 11:54


Total Flow Volume (L): 29


Peak Flow (L/s): 0.01


Obs. Fraction Runoff/Rain Volume: 0.002


Sample Data
Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes: RO/Rain<<1_RO infiltration suspected; field team observations indicate soil may have a high infiltration rate.  Flow>0 after to rain_HG utility 
issue_Last flow data point set =0
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Examination of the analytical data for all sites (11-326, 11-327, 12-343, 12-225, 12-346, 12-347, 12-348 and 12-349) indicate that observed 
constituent concentrations are consistent with concentrations generally observed in freeway runoff samples.  Dissolved lead is an exception that was 
found to be considerably low in all samples, across all sites.  Since the Caltrans Study was conducted in 2003, the public has moved away from using 
lead in most products.  Comparison of the results for the Carlsbad sites (11-326 and 11-327) indicate that ammonia, nitrates, nitrites, turbidity and 
some metal concentrations were lower in the bioswale discharge than the EOP runoff.  Organics (ortho-phosphate, phosphate, DOC, TKN and TOC) 
as well some metal concentrations were observed to be higher in the bioswale discharge.  Comparison of the results for the Yorba Linda sites (12-
225, 12-346, 12-347, 12-348 and 12-349) indicate that ammonia, nitrates, nitrites, turbidity and some metal concentrations were lower in the biostrip 
discharges than the EOP runoff.  Organics (ortho-phosphate, DOC, TKN and TOC) as well as some metal concentrations were observed to be higher 
in the biostrip discharges.  It should be noted, the sample from site 12-346 reported dissolved cadmium at a level twice the concentration of total 
cadmium.  The levels of dissolved and total cadmium in this sample are not comparable to past data collected at this site. 


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-
065.51.42. 
 
Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


At site 12-346, the cadmium concentrations are not comparable to past data. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.
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Dissolved concentrations are lower than their corresponding total concentrations.
 


At site 12-346, the dissolved cadmium concentration is twice the amount of the total cadmium concentration. 
Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Mobilization 


ID 
Monitoring 


Site ID 
Sample End 


Date Constituent Fraction
Reported 


Value 
Overall 


Qualifier Units 
Reporting 


Limit 


2009-13 11-326 27-Feb-10
Hardness as 
CaCO3 Total 24   mg/L 2


2009-13 11-326 27-Feb-10 TDS N/A 46   mg/L 1
2009-13 11-326 27-Feb-10 TSS N/A 28   mg/L 1
2009-13 11-326 27-Feb-10 EC N/A 86.9   umhos/cm 1
2009-13 11-326 27-Feb-10 Temperature N/A 18   °C 0.1
2009-13 11-326 27-Feb-10 pH N/A 7.8   pH Units 0.1
2009-13 11-326 27-Feb-10 TOC N/A 5.4   mg/L 1
2009-13 11-326 27-Feb-10 DOC N/A 4.1   mg/L 1
2009-13 11-326 27-Feb-10 Turbidity N/A 19.7   NTU 0.05
2009-13 11-326 27-Feb-10 NH3-N Total 0.2   mg/L 0.1
2009-13 11-326 27-Feb-10 NO3-N N/A 0.34   mg/L 0.1
2009-13 11-326 27-Feb-10 NO2-N N/A 0.03 J mg/L 0.1
2009-13 11-326 27-Feb-10 TKN Total 0.66   mg/L 0.1
2009-13 11-326 27-Feb-10 P Total 0.07   mg/L 0.03
2009-13 11-326 27-Feb-10 Ortho-P Diss 0.04 U mg/L 0.03
2009-13 11-326 27-Feb-10 As Diss 0.4 J ug/L 0.5
2009-13 11-326 27-Feb-10 As Total 0.7   ug/L 0.5
2009-13 11-326 27-Feb-10 Cd Diss 0.1 J ug/L 0.2
2009-13 11-326 27-Feb-10 Cd Total 0.2   ug/L 0.2
2009-13 11-326 27-Feb-10 Cr Diss 12   ug/L 1
2009-13 11-326 27-Feb-10 Cr Total 14   ug/L 1
2009-13 11-326 27-Feb-10 Cu Diss 11   ug/L 1
2009-13 11-326 27-Feb-10 Cu Total 33   ug/L 1
2009-13 11-326 27-Feb-10 Pb Diss 0.1 J ug/L 0.5
2009-13 11-326 27-Feb-10 Pb Total 13   ug/L 0.5
2009-13 11-326 27-Feb-10 Ni Diss 1.6   ug/L 1
2009-13 11-326 27-Feb-10 Ni Total 3.6   ug/L 1
2009-13 11-326 27-Feb-10 Zn Diss 35   ug/L 5
2009-13 11-326 27-Feb-10 Zn Total 95   ug/L 5


2009-13 11-327 28-Feb-10
Hardness as 
CaCO3 Total 48   mg/L 2
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Mobilization 
ID 


Monitoring 
Site ID 


Sample End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-13 11-327 28-Feb-10 TDS N/A 88   mg/L 1
2009-13 11-327 28-Feb-10 TSS N/A 12   mg/L 1
2009-13 11-327 28-Feb-10 EC N/A 194   umhos/cm 1
2009-13 11-327 27-Feb-10 Temperature N/A 16.2   °C 0.1
2009-13 11-327 27-Feb-10 pH N/A 7.49   pH Units 0.1
2009-13 11-327 28-Feb-10 TOC N/A 10.1   mg/L 1
2009-13 11-327 28-Feb-10 DOC N/A 7.4   mg/L 1
2009-13 11-327 28-Feb-10 Turbidity N/A 18.5   NTU 0.05
2009-13 11-327 28-Feb-10 NH3-N Total 0.03 J mg/L 0.1
2009-13 11-327 28-Feb-10 NO3-N N/A 0.14   mg/L 0.1
2009-13 11-327 28-Feb-10 NO2-N N/A 0.01 U mg/L 0.1
2009-13 11-327 28-Feb-10 TKN Total 0.88   mg/L 0.1
2009-13 11-327 28-Feb-10 P Total 0.18   mg/L 0.03
2009-13 11-327 28-Feb-10 Ortho-P Diss 0.14   mg/L 0.03
2009-13 11-327 28-Feb-10 As Diss 0.5   ug/L 0.5
2009-13 11-327 28-Feb-10 As Total 0.6   ug/L 0.5
2009-13 11-327 28-Feb-10 Cd Diss 0.3   ug/L 0.2
2009-13 11-327 28-Feb-10 Cd Total 0.4   ug/L 0.2
2009-13 11-327 28-Feb-10 Cr Diss 8.1   ug/L 1
2009-13 11-327 28-Feb-10 Cr Total 8.9   ug/L 1
2009-13 11-327 28-Feb-10 Cu Diss 7.9   ug/L 1
2009-13 11-327 28-Feb-10 Cu Total 12   ug/L 1
2009-13 11-327 28-Feb-10 Pb Diss 0.5   ug/L 0.5
2009-13 11-327 28-Feb-10 Pb Total 4.3   ug/L 0.5
2009-13 11-327 28-Feb-10 Ni Diss 1   ug/L 1
2009-13 11-327 28-Feb-10 Ni Total 1.7   ug/L 1
2009-13 11-327 28-Feb-10 Zn Diss 18   ug/L 5
2009-13 11-327 28-Feb-10 Zn Total 35   ug/L 5


2009-13 12-343 27-Feb-10
Hardness as 
CaCO3 Total 22   mg/L 2


2009-13 12-343 27-Feb-10 TDS N/A 21   mg/L 1
2009-13 12-343 27-Feb-10 TSS N/A 43   mg/L 1
2009-13 12-343 27-Feb-10 EC N/A 50.4   umhos/cm 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-13 12-343 27-Feb-10 Temperature N/A 14.2   °C 0.1
2009-13 12-343 27-Feb-10 pH N/A 7.64   pH Units 0.1
2009-13 12-343 27-Feb-10 TOC N/A 3.4   mg/L 1
2009-13 12-343 27-Feb-10 DOC N/A 2.5 U mg/L 1
2009-13 12-343 27-Feb-10 Turbidity N/A 7.6   NTU 0.05
2009-13 12-343 27-Feb-10 NH3-N Total 0.19   mg/L 0.1
2009-13 12-343 27-Feb-10 NO3-N N/A 0.18   mg/L 0.1
2009-13 12-343 27-Feb-10 NO2-N N/A 0.01 J mg/L 0.1
2009-13 12-343 27-Feb-10 TKN Total 0.58   mg/L 0.1
2009-13 12-343 27-Feb-10 P Total 0.06   mg/L 0.03
2009-13 12-343 27-Feb-10 Ortho-P Diss 0.03 U mg/L 0.03
2009-13 12-343 27-Feb-10 As Diss 0.4 J ug/L 0.5
2009-13 12-343 27-Feb-10 As Total 1   ug/L 0.5
2009-13 12-343 27-Feb-10 Cd Diss 0.2   ug/L 0.2
2009-13 12-343 27-Feb-10 Cd Total 0.5   ug/L 0.2
2009-13 12-343 27-Feb-10 Cr Diss 1.1   ug/L 1
2009-13 12-343 27-Feb-10 Cr Total 5.6   ug/L 1
2009-13 12-343 27-Feb-10 Cu Diss 6.4   ug/L 1
2009-13 12-343 27-Feb-10 Cu Total 50   ug/L 1
2009-13 12-343 27-Feb-10 Pb Diss 0.2 J ug/L 0.5
2009-13 12-343 27-Feb-10 Pb Total 27   ug/L 0.5
2009-13 12-343 27-Feb-10 Ni Diss 1   ug/L 1
2009-13 12-343 27-Feb-10 Ni Total 6.1   ug/L 1
2009-13 12-343 27-Feb-10 Zn Diss 25   ug/L 5
2009-13 12-343 27-Feb-10 Zn Total 290   ug/L 5


2009-13 12-225 27-Feb-10
Hardness as 
CaCO3 Total 24   mg/L 2


2009-13 12-225 27-Feb-10 TDS N/A 24   mg/L 1
2009-13 12-225 27-Feb-10 TSS N/A 58   mg/L 1
2009-13 12-225 27-Feb-10 EC N/A 58.3   umhos/cm 1
2009-13 12-225 27-Feb-10 Temperature N/A 12.7   °C 0.1
2009-13 12-225 27-Feb-10 pH N/A 8   pH Units 0.1
2009-13 12-225 27-Feb-10 TOC N/A 6   mg/L 1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-13 12-225 27-Feb-10 DOC N/A 4.3   mg/L 1
2009-13 12-225 27-Feb-10 Turbidity N/A 17.6   NTU 0.05
2009-13 12-225 27-Feb-10 NH3-N Total 0.18   mg/L 0.1
2009-13 12-225 27-Feb-10 NO3-N N/A 0.26   mg/L 0.1
2009-13 12-225 27-Feb-10 NO2-N N/A 0.03 J mg/L 0.1
2009-13 12-225 27-Feb-10 TKN Total 0.42   mg/L 0.1
2009-13 12-225 27-Feb-10 P Total 0.06   mg/L 0.03
2009-13 12-225 27-Feb-10 Ortho-P Diss 0.02 U mg/L 0.03
2009-13 12-225 27-Feb-10 As Diss 0.3 J ug/L 0.5
2009-13 12-225 27-Feb-10 As Total 1   ug/L 0.5
2009-13 12-225 27-Feb-10 Cd Diss 0.5   ug/L 0.2
2009-13 12-225 27-Feb-10 Cd Total 1   ug/L 0.2
2009-13 12-225 27-Feb-10 Cr Diss 2   ug/L 1
2009-13 12-225 27-Feb-10 Cr Total 6.7   ug/L 1
2009-13 12-225 27-Feb-10 Cu Diss 10   ug/L 1
2009-13 12-225 27-Feb-10 Cu Total 57   ug/L 1
2009-13 12-225 27-Feb-10 Pb Diss 0.1 J ug/L 0.5
2009-13 12-225 27-Feb-10 Pb Total 16   ug/L 0.5
2009-13 12-225 27-Feb-10 Ni Diss 1.6   ug/L 1
2009-13 12-225 27-Feb-10 Ni Total 6   ug/L 1
2009-13 12-225 27-Feb-10 Zn Diss 56   ug/L 5
2009-13 12-225 27-Feb-10 Zn Total 220   ug/L 5


2009-13 12-346 27-Feb-10
Hardness as 
CaCO3 Total 22   mg/L 2


2009-13 12-346 27-Feb-10 TDS N/A 24   mg/L 1
2009-13 12-346 27-Feb-10 TSS N/A 40   mg/L 1
2009-13 12-346 27-Feb-10 EC N/A 41.4   umhos/cm 1
2009-13 12-346 27-Feb-10 Temperature N/A 12.9   °C 0.1
2009-13 12-346 27-Feb-10 pH N/A 8.07   pH Units 0.1
2009-13 12-346 27-Feb-10 TOC N/A 3.7   mg/L 1
2009-13 12-346 27-Feb-10 DOC N/A 2.4 U mg/L 1
2009-13 12-346 27-Feb-10 Turbidity N/A 12.6   NTU 0.05
2009-13 12-346 27-Feb-10 NH3-N Total 0.09 J mg/L 0.1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-13 12-346 27-Feb-10 NO3-N N/A 0.14   mg/L 0.1
2009-13 12-346 27-Feb-10 NO2-N N/A 0.01 U mg/L 0.1
2009-13 12-346 27-Feb-10 TKN Total 0.35   mg/L 0.1
2009-13 12-346 27-Feb-10 P Total 0.05   mg/L 0.03
2009-13 12-346 27-Feb-10 Ortho-P Diss 0.03 U mg/L 0.03
2009-13 12-346 27-Feb-10 As Diss 0.3 J ug/L 0.5
2009-13 12-346 27-Feb-10 As Total 0.8   ug/L 0.5
2009-13 12-346 27-Feb-10 Cd Diss 0.8   ug/L 0.2
2009-13 12-346 27-Feb-10 Cd Total 0.4   ug/L 0.2
2009-13 12-346 27-Feb-10 Cr Diss 1.3   ug/L 1
2009-13 12-346 27-Feb-10 Cr Total 5   ug/L 1
2009-13 12-346 27-Feb-10 Cu Diss 5.1   ug/L 1
2009-13 12-346 27-Feb-10 Cu Total 23   ug/L 1
2009-13 12-346 27-Feb-10 Pb Diss 0.08 U ug/L 0.5
2009-13 12-346 27-Feb-10 Pb Total 7.1   ug/L 0.5
2009-13 12-346 27-Feb-10 Ni Diss 0.6 J ug/L 1
2009-13 12-346 27-Feb-10 Ni Total 3.4   ug/L 1
2009-13 12-346 27-Feb-10 Zn Diss 12   ug/L 5
2009-13 12-346 27-Feb-10 Zn Total 81   ug/L 5


2009-13 12-347 27-Feb-10
Hardness as 
CaCO3 Total 32   mg/L 2


2009-13 12-347 27-Feb-10 TDS N/A 22   mg/L 1
2009-13 12-347 27-Feb-10 TSS N/A 14   mg/L 1
2009-13 12-347 27-Feb-10 EC N/A 66.4   umhos/cm 1
2009-13 12-347 27-Feb-10 Temperature N/A 13.1   °C 0.1
2009-13 12-347 27-Feb-10 pH N/A 7.8   pH Units 0.1
2009-13 12-347 27-Feb-10 TOC N/A 7.8   mg/L 1
2009-13 12-347 27-Feb-10 DOC N/A 5.7   mg/L 1
2009-13 12-347 27-Feb-10 Turbidity N/A 14.8   NTU 0.05
2009-13 12-347 27-Feb-10 NH3-N Total 0.1   mg/L 0.1
2009-13 12-347 27-Feb-10 NO3-N N/A 0.16   mg/L 0.1
2009-13 12-347 27-Feb-10 NO2-N N/A 0.01 J mg/L 0.1
2009-13 12-347 27-Feb-10 TKN Total 0.65   mg/L 0.1
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Mobilization 
ID 


Monitoring 
Site ID 


Sample End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-13 12-347 27-Feb-10 P Total 0.07   mg/L 0.03
2009-13 12-347 27-Feb-10 Ortho-P Diss 0.06   mg/L 0.03
2009-13 12-347 27-Feb-10 As Diss 0.6   ug/L 0.5
2009-13 12-347 27-Feb-10 As Total 1   ug/L 0.5
2009-13 12-347 27-Feb-10 Cd Diss 0.2   ug/L 0.2
2009-13 12-347 27-Feb-10 Cd Total 0.4   ug/L 0.2
2009-13 12-347 27-Feb-10 Cr Diss 1.4   ug/L 1
2009-13 12-347 27-Feb-10 Cr Total 2.7   ug/L 1
2009-13 12-347 27-Feb-10 Cu Diss 7.3   ug/L 1
2009-13 12-347 27-Feb-10 Cu Total 15   ug/L 1
2009-13 12-347 27-Feb-10 Pb Diss 0.1 J ug/L 0.5
2009-13 12-347 27-Feb-10 Pb Total 4   ug/L 0.5
2009-13 12-347 27-Feb-10 Ni Diss 1.2   ug/L 1
2009-13 12-347 27-Feb-10 Ni Total 2.4   ug/L 1
2009-13 12-347 27-Feb-10 Zn Diss 36   ug/L 5
2009-13 12-347 27-Feb-10 Zn Total 68   ug/L 5


2009-13 12-348 27-Feb-10
Hardness as 
CaCO3 Total 32   mg/L 2


2009-13 12-348 27-Feb-10 TDS N/A 37   mg/L 1
2009-13 12-348 27-Feb-10 TSS N/A 27   mg/L 1
2009-13 12-348 27-Feb-10 EC N/A 91   umhos/cm 1
2009-13 12-348 27-Feb-10 Temperature N/A 12.5   °C 0.1
2009-13 12-348 27-Feb-10 pH N/A 8.1   pH Units 0.1
2009-13 12-348 27-Feb-10 TOC N/A 12   mg/L 1
2009-13 12-348 27-Feb-10 DOC N/A 8.2   mg/L 1
2009-13 12-348 27-Feb-10 Turbidity N/A 11.3   NTU 0.05
2009-13 12-348 27-Feb-10 NH3-N Total 0.005 U mg/L 0.1
2009-13 12-348 27-Feb-10 NO3-N N/A 0.06 J mg/L 0.1
2009-13 12-348 27-Feb-10 NO2-N N/A 0.01 U mg/L 0.1
2009-13 12-348 27-Feb-10 TKN Total 0.98   mg/L 0.1
2009-13 12-348 27-Feb-10 P Total 0.28   mg/L 0.03
2009-13 12-348 27-Feb-10 Ortho-P Diss 0.21   mg/L 0.03
2009-13 12-348 27-Feb-10 As Diss 1   ug/L 0.5
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Mobilization 
ID 


Monitoring 
Site ID 


Sample End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-13 12-348 27-Feb-10 As Total 1.4   ug/L 0.5
2009-13 12-348 27-Feb-10 Cd Diss 0.2   ug/L 0.2
2009-13 12-348 27-Feb-10 Cd Total 0.3   ug/L 0.2
2009-13 12-348 27-Feb-10 Cr Diss 0.9 J ug/L 1
2009-13 12-348 27-Feb-10 Cr Total 2.7   ug/L 1
2009-13 12-348 27-Feb-10 Cu Diss 6.4   ug/L 1
2009-13 12-348 27-Feb-10 Cu Total 13   ug/L 1
2009-13 12-348 27-Feb-10 Pb Diss 0.2 J ug/L 0.5
2009-13 12-348 27-Feb-10 Pb Total 4.1   ug/L 0.5
2009-13 12-348 27-Feb-10 Ni Diss 1.1   ug/L 1
2009-13 12-348 27-Feb-10 Ni Total 2.7   ug/L 1
2009-13 12-348 27-Feb-10 Zn Diss 15   ug/L 5
2009-13 12-348 27-Feb-10 Zn Total 38   ug/L 5


2009-13 12-349 27-Feb-10
Hardness as 
CaCO3 Total 28   mg/L 2


2009-13 12-349 27-Feb-10 TDS N/A 30   mg/L 1
2009-13 12-349 27-Feb-10 TSS N/A 94   mg/L 1
2009-13 12-349 27-Feb-10 EC N/A 67.6   umhos/cm 1
2009-13 12-349 27-Feb-10 Temperature N/A 12.4   °C 0.1
2009-13 12-349 27-Feb-10 pH N/A 8.11   pH Units 0.1
2009-13 12-349 27-Feb-10 TOC N/A 11.8   mg/L 1
2009-13 12-349 27-Feb-10 DOC N/A 7.9   mg/L 1
2009-13 12-349 27-Feb-10 Turbidity N/A 48.7   NTU 0.05
2009-13 12-349 27-Feb-10 NH3-N Total 0.03 J mg/L 0.1
2009-13 12-349 27-Feb-10 NO3-N N/A 0.5   mg/L 0.1
2009-13 12-349 27-Feb-10 NO2-N N/A 0.01 U mg/L 0.1
2009-13 12-349 27-Feb-10 TKN Total 1.38   mg/L 0.1
2009-13 12-349 27-Feb-10 P Total 0.43   mg/L 0.03
2009-13 12-349 27-Feb-10 Ortho-P Diss 0.29   mg/L 0.03
2009-13 12-349 27-Feb-10 As Diss 1.4   ug/L 0.5
2009-13 12-349 27-Feb-10 As Total 2.7   ug/L 0.5
2009-13 12-349 27-Feb-10 Cd Diss 0.2   ug/L 0.2
2009-13 12-349 27-Feb-10 Cd Total 0.7   ug/L 0.2
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Mobilization 
ID 


Monitoring 
Site ID 


Sample End 
Date Constituent Fraction


Reported 
Value 


Overall 
Qualifier Units 


Reporting 
Limit 


2009-13 12-349 27-Feb-10 Cr Diss 1.4   ug/L 1
2009-13 12-349 27-Feb-10 Cr Total 7.2   ug/L 1
2009-13 12-349 27-Feb-10 Cu Diss 8   ug/L 1
2009-13 12-349 27-Feb-10 Cu Total 23   ug/L 1
2009-13 12-349 27-Feb-10 Pb Diss 0.2 J ug/L 0.5
2009-13 12-349 27-Feb-10 Pb Total 11   ug/L 0.5
2009-13 12-349 27-Feb-10 Ni Diss 1.8   ug/L 1
2009-13 12-349 27-Feb-10 Ni Total 7.1   ug/L 1
2009-13 12-349 27-Feb-10 Zn Diss 12   ug/L 5
2009-13 12-349 27-Feb-10 Zn Total 62   ug/L 5
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF (in)/ 


Probability 
Antecedent 
Dry Hours* 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.69 0.54/80% 76 Yes 5806 98 Yes   


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.69 0.54/80% 76 Yes 1887 98 Yes   


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.94 0.55/80% 71 Yes 178 98 Yes  


12-344 Westminster GRVTS South,15 ft Rainfall 0.94 0.55/80% 71 Yes 0 0 No 


No flow observed. 
Suspected causes are: 


crack in roadway, 
bio-strip infiltration 


12-345 Westminster GRVTS North,15 ft  Rainfall 0.94 0.55/80% 71 Yes 0 0 No 


No flow observed. 
Suspected causes are: 


crack in roadway, 
bio-strip infiltration 


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 1.39 0.55/80% 73 Yes 1146 96 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 1.39 0.55/80% 73 Yes 519 96 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 1.39 0.55/80% 73 Yes 629 97 Yes   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 1.39 0.55/80% 73 No 0 0 No 
No monitoring pending 
regrade of gravel strip.  


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 1.39 0.55/80% 73 No 0 0 No 


No monitoring pending 
repairs to biostrip and 
rain cover caused by 


damage from a vehicular 
incident.  


*Antecedent Dry Hours were determined by calculating the time elapsed between the stop date/time of the storm occurring on 


12/25/10 (Carlsbad) and 12/26/10 (Westminster/Yorba Linda) and the start date/time of the Storm Event No. 2010-01  The 


start and stop times were downloaded from the stations’ rain gauge monitoring equipment. 
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Event Description 


This Post Storm Technical Memorandum (PSTM), Number 01 discusses Storm Event No. 2010-01 of the 2010-2011 wet season for the Ornamental 


Roadside Vegetated Treatment Sites (ORVTS) Study.  The event started on the morning of December 29, 2010.  The event description, mobilization 


summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order that they appear in the 


Sampling Summary Table above. 


 


Storm Event No. 2010-01 produced moderate rainfall over southern California.  Weather data on the afternoon of December 27, 2010 indicated a 


quantitative precipitation forecast (QPF) of 0.54 inch (13.7 mm) of precipitation with a probability of 80% for the San Diego County area (Caltrans 


District 11) and a QPF of 0.55 inch (14.0 mm) and a probability of 80% for the Orange County area (District 12). The storm produced 0.69 inch (17.5 


mm) of precipitation at the Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) location, 0.94 inch (23.9 mm) of precipitation at 


the Westminster GRVTS location, and 1.39 inches (35.3 mm) of precipitation at the Yorba Linda Expanded Roadside Vegetated Treatment Sites 


(ERVTS) location. 


 


Mobilization Summary 


The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 


(Document No. CTSW-PL-09-208.18.1F) and mobilization began on December 29, 2010.  Monitoring has been discontinued at the San Diego SR-52 


location (Stations 11-328, 11-329 and 11-330) based on direction received from Caltrans on January 19, 2010.  Monitored locations received rainfall 


amounts that met the Caltrans OM&M plan criteria for a “representative storm event.”  Two of the bio-strips at the Yorba Linda ERVTS location 


(Stations 12-348 and 12-349) were not monitored.  Monitoring has been placed on-hold for Station 12-348 based on field observations during the 


2009-2010 monitoring season. Observations by field crews identified flow bypass occurring in the gravel shoulder at Station 12-348 due to tire ruts.  


Monitoring at Station 12-348 will remain on-hold, pending repair of the gravel strip.  Monitoring at Station 12-349 has been placed on-hold due to 


damage to the study area caused by one or two vehicles.  During a routine site visit on December 22, 2010, field crew observed that the Lantana plot 


and collection system at Station 12-349 was destroyed.  


 


Sampling Issues 


A composite sample was successfully collected at each of the Carlsbad GRVTS stations.  As previously documented in CTSW-TM-09-211-16-03, 


PSTM  for Storm Event No. 2009-03 (December 11, 2009), the Carlsbad edge of pavement (EOP) Station 11-326 experiences runoff bypassing the 


flume for rainfall events classified as equal to or greater than moderate intensity rainfall (averaging ~0.05-0.18 cm/hour).  Flume bypass could be the 


potential result of the flume inlet configuration and the limited conveyance capacity of the upgradient concrete ditch that directs flow towards the 


flume at Station 11-326.  During moderate intensity rainfall events, an unknown amount of runoff flow bypasses both sides of the concrete collector 


channel upstream of the monitoring flume (inlet).  It should be noted, that based on field observations from wet season 2009-2010, the drainage area 


estimates for Stations 11-326 and 11-327 have been recalculated and have decreased from 2.32 hectares (ha) to 1.72 ha and from 2.81 ha to 1.92 ha, 


respectively.  Storm Event No. 2010-01 generated runoff that was greater than expected at Station 11-327.  Complete soil saturation in the bio-swale, 
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caused by the short antecedent dry period, could be a contributing factor in greater than expected runoff.  The calculated runoff-to-rain ratio 


(RO/Rain) ratio for Stations 11-326 and 11-327 were 0.55 and 0.16, respectively.  Similar RO/Rain ratios for 11-327 were observed during the 2009-


2010 wet season during an extended storm event when soils were saturated.  The RO/Rain values from wet season 2009-2010 ranged from 0.27 to 


0.53 for Station 11-326 and ranged from 0.01 to 0.03 for Station 11-327.  Photos 1 and 2 illustrate flow bypassing the concrete collector channel at 


Station 11-326 on December 29, 2010.  


 


A composite sample was successfully collected at the Westminster GRVTS EOP Station 12-343.  However, Station 12-343 received lower runoff 


flow than expected, while Stations 12-344 (15-feet bio-strip) and 12-345 (15-feet bio-strip) received no flow.  It should be noted that field 


observations from wet season 2009-2010 identified collection systems (Stations 12-343, 12-344, and 12-345) received flow from a crowned roadway.  


This change in contributing area decreased drainage area estimates for Stations 12-343, 12-344 and 12-345 from 0.08 ha to 0.04 ha, from 0.08 to 0.06 


ha and from 0.09 ha to 0.06 ha, respectively.  A post-storm field observation revealed cracks developing between the pavement and the collection site 


for the Westminster EOP station (12-343).  Sealant was applied to the cracks and field crews have been advised to continue to monitor the stations 


for cracks in the pavement or any other possible diversions/obstructions in the drainage area.  This could be a contributing factor to the low RO/Rain 


ratio.  Additionally, during a subsequent site investigation, field crews identified a larger crack within the roadway that runs parallel along the entire 


length of the Westminster study site.  Potentially, the crack could be causing a diversion, resulting in lower than expected flow volume reaching the 


flumes.  Although the RO/Rain calculated for Station 12-343 was lower than assumed (0.50), the calculated RO/Rain ratio was within the range of 


wet season 2009-2010, which had a RO/Rain ration of 0.14 to 0.76.  Despite reducing the drainage areas, the calculated RO/Rain ratio at EOP Station 


12-343 (EOP) continues to be less than expected, while no flow has been observed at Stations 12-344 and12-345.  During subsequent site visits, field 


crews have observed depressions (low spots) in the bio-strip plots for Stations 12-344 and 12-345, potentially resulting in infiltration of runoff.  


Additionally, field crews noted rodent burrowing, which could contribute to the creation of low spots.  The flashing strip upgradient of the collection 


pipe has settled below the collection pipe potentially forcing the majority of runoff to infiltrate underneath it.  During subsequent storm events field 


crews observed that the underside of the fiber roll installed on the down gradient side of the collection pipe at Station 12-344 was dry.  This indicates 


that infiltrated runoff does not continue past the collection pipe to the vegetation downstream of the collection pipe.  Similar infiltration could be 


occurring at Station 12-345.  Based upon field observations infiltration occurs naturally in this area due to the topography, soil type and density of the 


surrounding vegetation, and therefore, the flow data should be accepted.  


 


A composite sample was collected at each of the monitored Yorba Linda ERVTS stations (12-225, 12-346, and 12-347). The Yorba Linda ERVTS 


EOP, Station 12-225, produced sufficient runoff volume to collect samples as outlined in the Project OM&M Plan.  The EOP Station (12-225) 


experienced a RO/Rain of 1.01, in comparison to 2009-2010 wet season accepted data which ranged from 0.89 to 1.19, and is within the range of 


previously calculated RO/Rain ratios.   Runoff at bio-strip Station 12-346 and 12-347 was lower than assumed, but still fell within the recorded range 


of accepted values for the 2009-2010 wet season.  The recorded RO/Rain ratios for Stations 12-346 and 12-347 were 0.37 and 0.42, respectively.  


The Recorded RO/Rain ratios of accepted data from wet season 2009-2010 ranged from 0.00-0.52 for Station 12-346 and 0.27 to 0.70 for Station 12 


347.  Field crews did not observe any bypassing or undermining beneath the collection system.  However, during Storm Event No. 2010-06 
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(February 25, 2011), field crews observed infiltration occurring on both sides of the collection pipe and underneath the flashing strip. This indicates 


that infiltration would naturally occur regardless of the presence of the flashing strip.  Field crews also observed settling of the flashing strip under 


the collection pipe.  A subsequent field investigation identified a depression in the middle of the vegetation at Station 12-347 that could impede flow 


into the collection pipe and result in ponding and infiltration.  Potentially, heavy rains from the previous storm (December 25 and 26, 2010) could 


have caused the soil beneath the vegetation to settle creating a depression.  It is possible that the depression was exacerbated as a result of this storm 


event because RO/Rain for subsequent storms is lower than observed for this storm.  The consultant will contact the landscape contractor to 


determine potential solutions to the problem.  The flow volume not captured at Station 12-347 is currently unknown due to the unknown infiltration 


rate within the vegetation.  However, the low RO/Rain ratio indicates that infiltration at Stations 12-346 and 12-347 are substantial for this storm.  


Therefore, the runoff volume captured is partially representative of the runoff generated by this storm.  However, since infiltration has been 


documented as the probable cause of the low flows observed in the collection pipe, the flow data should be accepted.  The consultant will continue to 


observe Stations 12-346 and 12-347 for infiltration.  The bio-strips at Stations 12-348 and 12-349 were not monitored as described in the 


Mobilization Summary.  Photo 3 illustrates the damage incurred at Station 12-349 from vehicular disturbance. 


 


Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Notes are provided on hydrographs. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volume is generally lower than expected, but was generally within the range of accepted data for RO/Rain ratios recorded during the 2009-


2010 wet season.  Potential causes are discussed in the narrative above and the hydrograph notes below. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 


Gauge at Carlsbad bio-swale (Station 11-327) measured 0.69 inch (17.53 mm), gauge at Palomar Airport (KCRQ) measured 0.77 inch (19.56 mm) 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 12/29/2010 


 
 


CTSW-TM-10-211 16 18 Page 5 of 25 
 


Gauge at Westminster EOP (Station 12-343) measured 0.94 inch (23.88 mm), gauge at Los Alamitos U.S. Army Airfield (KSLI) measured 0.94 inch 


(23.88 mm) 


Gauge at Yorba Linda EOP(Station 12-225) measured 1.39 inches (35.31 mm), gauge at Corona Airport (KFUL) measured 0.87 inch (22.10 mm) 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 


As described in Sampling Issues, RO/Rain ratio recorded at a portion of the stations was lower than expected based on the drainage area and recorded 


rainfall.  Generally, RO/Rain ratio is within the accepted range recorded during the 2009-2010 wet season.  Observed infiltration and/or bypass is 


documented in the Sampling Issues section. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 


Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 


Any questions or problems that arose during our review of this field data have been resolved.
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Flow Rate (L/s)


Sample Taken


Event Summary
Site: Carlsbad GRVTS EOP (11-326, 0 ft)


Event: 12/29/2010


Catchment Area (ha): 1.7215


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 12/29/10 06:58


Stop Date/Time: 12/29/10 11:48


Event Rain (mm): 17.53


Max Intensity (mm/hr): 18.29


Runoff Data


Start Date/Time: 12/29/10 07:20


Stop Date/Time: 12/29/10 21:17


Total Flow Volume (L): 164314


Peak Flow (L/s): 14.97


Obs. Fraction Runoff/Rain Volume: 0.545


Sample Data


Start Date/Time: 12/29/10 07:53


Stop Date/Time: 12/29/10 14:14


Estimated Percent Capture: 98%


Successful Aliquots: 82


Notes: RO/Rain<<1_RO bypassing Carlsbad GRVTS EOP due to limited flow capacity of existing channel inlet and downstream channel size; site 


reconfiguration required. RO/Rain ratios for the 2009-2010 wet season ranged from 0.269 to 0.534. 
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Carlsbad  ERVTS South (11-327, 365 ft)
Event: 12/29/2010


Catchment Area (ha): 1.925
Assumed Fraction Runoff/Rain Volume: 0.1


Rain Data


Start Date/Time: 12/29/10 06:58


Stop Date/Time: 12/29/10 11:48


Event Rain (mm): 17.53


Max Intensity (mm/hr): 18.29


Runoff Data


Start Date/Time: 12/29/10 07:36


Stop Date/Time: 12/29/10 18:46


Total Flow Volume (L): 53399


Peak Flow (L/s): 7.33


Obs. Fraction Runoff/Rain Volume: 0.158


Sample Data


Start Date/Time: 12/29/10 09:58


Stop Date/Time: 12/29/10 16:57


Estimated Percent Capture: 98%


Successful Aliquots: 94


Notes: RO/Rain>130% of assumed; saturated soil from short period of antecedent dry hours is a likely contributing factor to the excess runoff recorded.  RO/Rain 


for 2009-10 wet season ranged from 0.010 to 0.025.
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Sample Taken


Event Summary
Site: Westminster GRVTS EOP (12-343, 0 ft)
Event: 12/29/2010


Catchment Area (ha): 0.0427
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 12/29/10 03:54


Stop Date/Time: 12/29/10 13:59


Event Rain (mm): 23.88


Max Intensity (mm/hr): 9.14


Runoff Data


Start Date/Time: 12/29/10 05:09


Stop 12/29/10 11:50


Total Flow Volume (L): 5043


Peak Flow (L/s): 0.57


Obs. Fraction Runoff/Rain Volume: 0.495


Sample Data


Start Date/Time: 12/29/10 05:25


Stop Date/Time: 12/29/10 11:39


Estimated Percent Capture: 98%


Successful Aliquots: 59


Notes: RO/Rain<<1_RO diversion suspected due to a crack within the roadway and cracking at collection pipe/EOP interface.  RO/Rain ratios for the 2009-10 wet 


season ranged from 0.144 to 0.764. Flow=0 during rain_(14:03)
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Event Summary
Site: Westminster GRVTS South (12-344,15 ft)
Event: 12/29/2010


Catchment Area (ha): 0.055741824
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data


Start Date/Time: 12/29/10 03:54


Stop Date/Time: 12/29/10 13:59


Event Rain (mm): 23.88


Max Intensity (mm/hr): 9.14


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): 0


Peak Flow (L/s): 0


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes:
No flow observed. Data should be accepted because complete infiltration has been observed and is the likely cause of zero flow. RO/Rain for 2009-10 wet 


season ranged from 0.002 to 0.105.
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Event Summary
Site: Westminster GRVTS North (12-345,15 ft)
Event: 12/29/2010


Catchment Area (ha): 0.0557
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data


Start Date/Time: 12/29/10 03:54


Stop Date/Time: 12/29/10 13:59


Event Rain (mm): 23.88


Max Intensity (mm/hr): 9.14


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): 0


Peak Flow (L/s): 0


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes:
No flow observed. Data should be accepted because complete infiltration has been observed and is the likely cause of zero flow.  RO/Rain 


ratios for the 2009-2010 wet season ranged from 0.000 to 0.098. 
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Sample Taken


Event Summary
Site: Yorba Linda ERVTS EOP (12-225, 0 ft)
Event: 12/29/2010


Catchment Area (ha): 0.091
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 12/29/10 04:54


Stop Date/Time: 12/29/10 15:51


Event Rain (mm): 35.31


Max Intensity (mm/hr): 45.72


Runoff Data


Start Date/Time: 12/29/10 04:41


Stop Date/Time: 12/29/10 18:21


Total Flow Volume (L): 32473


Peak Flow (L/s): 9.14


Obs. Fraction Runoff/Rain Volume: 1.010


Sample Data


Start Date/Time: 12/29/10 05:47


Stop Date/Time: 12/29/10 16:18


Estimated Percent Capture: 96%


Successful Aliquots: 38


Notes: RO/Rain>1_drainage area may be underestimated combined with inaccuracy of flow measurement devices used for study. RO/Rain for 2009-10 wet season 


ranged from 0.89 to 1.19.
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Event Summary
Site: Yorba Linda ERVTS West (12-346, 10 ft)
Event: 12/29/2010


Catchment Area (ha): 0.1133417088
Assumed Fraction Runoff/Rain Volume: 0.79


Rain Data


Start Date/Time: 12/29/10 04:54


Stop Date/Time: 12/29/10 15:51


Event Rain (mm): 35.31


Max Intensity (mm/hr): 45.72


Runoff Data


Start Date/Time: 12/29/10 05:54


Stop Date/Time: 12/29/10 12:37


Total Flow Volume (L): 14694


Peak Flow (L/s): 9.57


Obs. Fraction Runoff/Rain Volume: 0.367


Sample Data


Start Date/Time: 12/29/10 06:53


Stop Date/Time: 12/29/10 12:06


Estimated Percent Capture: 96%


Successful Aliquots: 51


Notes: RO/Rain<<1_RO bypass/infiltration suspected. RO/Rain ratios for the 2009-2010 wet season ranged from 0.09 to 0.52. Flow=0 during rain_(15:55).
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Yorba Linda ERVTS West-Central (12-347, 21 ft)
Event: 12/29/2010


Catchment Area (ha): 0.1208
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 12/29/10 04:54


Stop Date/Time: 12/29/10 15:51


Event Rain (mm): 35.31


Max Intensity (mm/hr): 45.72


Runoff Data


Start Date/Time: 12/29/10 06:58


Stop Date/Time: 12/29/10 13:47


Total Flow Volume (L): 17795


Peak Flow (L/s): 10.22


Obs. Fraction Runoff/Rain Volume: 0.417


Sample Data


Start Date/Time: 12/29/10 08:05


Stop Date/Time: 12/29/10 12:29


Estimated Percent Capture: 97%


Successful Aliquots: 62


Notes: RO/Rain<<1_RO bypass/infiltration suspected. RO/Rain ratios for the 2009-2010 wet season ranged from 0.27 to 0.70. Flow=0 during rain_(15:55).
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Flow Rate (L/s)


Sample Taken


Event Summary
Site: Yorba Linda ERVTS East-Central (12-348, 21 ft)
Event: 12/29/2010


Catchment Area (ha): 0.1291352256
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 12/29/10 05:06


Stop Date/Time: 12/29/10 12:14


Event Rain (mm): 30.73


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes:  Site 12-348 was not monitored due to a vehicular incident prior to this storm event which impacted both the biostrip and collection systems. 
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Yorba Linda ERVTS East (12-349, 21 ft)
Event: 12/29/2010


Catchment Area (ha): 0.1226
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 12/29/10 05:06


Stop Date/Time: 12/29/10 12:14


Event Rain (mm): 30.73


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: Site 12-349 was not monitored due to a vehicular incident prior to this storm event which impacted both the biostrip and 


collection systems. 
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Photo 1. Site 11-326 looking downstream into the concrete collection channel. Flow is bypassing onto the freeway shoulder. 
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Photo 2. Site 11-326 looking upstream into the concrete collection channel; note the ponding causing the bypass upstream of the flume. 
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Photo 3. Site 12-349 damage caused by vehicular incident causing damage to the bio-strip and collection system. 
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Examination of the analytical data for all sampled stations (11-326, 11-327, 12-343, 12-225, 12-346, and 12-347) indicate that recorded constituent 


concentrations are generally consistent with concentrations observed in freeway runoff samples during the Discharge Characterization Study Report 


(Caltrans 2003).  Dissolved arsenic (As), cadmium (Cd), lead (Pb) and ammonia (NH3-N) have concentrations that are considerably lower than those 


historically observed in freeway runoff samples in California.  Since the Discharge Characterization Study was conducted in 2003, the public has 


moved away from using Pb in most products.  It should be noted that during the 2003 study, Caltrans only reported down to the Method Reporting 


Limit (MRL).  Recently, Caltrans has requested that studies report down below the MRL, to the Method Detection Limit (MDL).   


Comparison of the results for the Carlsbad stations (11-326 and 11-327) indicates that most of the conventionals, as well as most of the nutrient 


concentrations, had mild increases.  Metal constituents, had an increase or no change in the bio-strip sample when compared to the EOP sample.  


Whereas, Pb and zinc (Zn) decreased.   


Comparison of the results for the Yorba Linda stations (12-225, 12-346, and 12-347) indicates that conventional constituents and nutrients had lower 


concentrations in bio-strip Station 12-346 than in the EOP runoff.  Bio-strip Station 12-347 had increases in all conventional constituents except total 


suspended solids (TSS) and turbidity and a decrease in all nutrients except phosphorous (P) and dissolved ortho-phosphate (ortho-P).  Some of the 


dissolved metal (As, Cd, and Pb) concentrations were higher in discharges from both bio-strips than the EOP runoff.  Analytes detected at 


concentrations lower than the reporting limit are estimates and are designated with a qualifier shown in the table below. 


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-


065.51.42. 


 


Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package. ( 
 


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.


 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
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Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 


compared to each other in the same sample.
 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 
Mobilization 


ID Site ID 
Sampling 


Date Parameter Fraction Value Qualifier* Units 
Reporting 


Limit 


2010-01 11-326 29-Dec-10 Hardness as CaCO3 Total 42   mg/L 2 


2010-01 11-326 29-Dec-10 TDS N/A 38   mg/L 1 


2010-01 11-326 29-Dec-10 TSS N/A 1 U mg/L 1 


2010-01 11-326 29-Dec-10 EC N/A 67   umhos/cm 1 


2010-01 11-326 29-Dec-10 TOC N/A 5.5   mg/L 1 


2010-01 11-326 29-Dec-10 DOC N/A 5.3   mg/L 1 


2010-01 11-326 29-Dec-10 Turbidity N/A 21.9   NTU 0.05 


2010-01 11-326 29-Dec-10 NH3-N Total 0.04 J mg/L 0.1 


2010-01 11-326 29-Dec-10 NO3-N N/A 0.07 J mg/L 0.1 


2010-01 11-326 29-Dec-10 NO2-N N/A 0.02 J mg/L 0.1 


2010-01 11-326 29-Dec-10 TKN Total 0.49   mg/L 0.1 


2010-01 11-326 29-Dec-10 P Total 0.13   mg/L 0.03 


2010-01 11-326 29-Dec-10 Ortho-P Diss 0.1   mg/L 0.03 


2010-01 11-326 29-Dec-10 As Diss 0.5   ug/L 0.5 


2010-01 11-326 29-Dec-10 As Total 0.7   ug/L 0.5 


2010-01 11-326 29-Dec-10 Cd Diss 0.2   ug/L 0.2 


2010-01 11-326 29-Dec-10 Cd Total 0.3   ug/L 0.2 


2010-01 11-326 29-Dec-10 Cr Diss 4.6   ug/L 1 


2010-01 11-326 29-Dec-10 Cr Total 6   ug/L 1 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-01 11-326 29-Dec-10 Cu Diss 5.1   ug/L 1 


2010-01 11-326 29-Dec-10 Cu Total 7.2   ug/L 1 


2010-01 11-326 29-Dec-10 Pb Diss 1.1   ug/L 0.5 


2010-01 11-326 29-Dec-10 Pb Total 3.6   ug/L 0.5 


2010-01 11-326 29-Dec-10 Ni Diss 0.9 J ug/L 1 


2010-01 11-326 29-Dec-10 Ni Total 1.4   ug/L 1 


2010-01 11-326 29-Dec-10 Zn Diss 13   ug/L 5 


2010-01 11-326 29-Dec-10 Zn Total 17   ug/L 5 


2010-01 11-327 29-Dec-10 Hardness as CaCO3 Total 44   mg/L 2 


2010-01 11-327 29-Dec-10 TDS N/A 32   mg/L 1 


2010-01 11-327 29-Dec-10 TSS N/A 2   mg/L 1 


2010-01 11-327 29-Dec-10 EC N/A 73   umhos/cm 1 


2010-01 11-327 29-Dec-10 TOC N/A 5.9   mg/L 1 


2010-01 11-327 29-Dec-10 DOC N/A 5.7   mg/L 1 


2010-01 11-327 29-Dec-10 Turbidity N/A 17.9   NTU 0.05 


2010-01 11-327 29-Dec-10 NH3-N Total 0.005 U mg/L 0.1 


2010-01 11-327 29-Dec-10 NO3-N N/A 0.17   mg/L 0.1 


2010-01 11-327 29-Dec-10 NO2-N N/A 0.03 J mg/L 0.1 


2010-01 11-327 29-Dec-10 TKN Total 0.64   mg/L 0.1 


2010-01 11-327 29-Dec-10 P Total 0.15   mg/L 0.03 


2010-01 11-327 29-Dec-10 Ortho-P Diss 0.1   mg/L 0.03 


2010-01 11-327 29-Dec-10 As Diss 0.6   ug/L 0.5 


2010-01 11-327 29-Dec-10 As Total 0.7   ug/L 0.5 


2010-01 11-327 29-Dec-10 Cd Diss 0.3   ug/L 0.2 


2010-01 11-327 29-Dec-10 Cd Total 0.3   ug/L 0.2 


2010-01 11-327 29-Dec-10 Cr Diss 5.4   ug/L 1 


2010-01 11-327 29-Dec-10 Cr Total 7.8   ug/L 1 


2010-01 11-327 29-Dec-10 Cu Diss 5.4   ug/L 1 


2010-01 11-327 29-Dec-10 Cu Total 10   ug/L 1 


2010-01 11-327 29-Dec-10 Pb Diss 0.5   ug/L 0.5 


2010-01 11-327 29-Dec-10 Pb Total 4.8   ug/L 0.5 


2010-01 11-327 29-Dec-10 Ni Diss 0.9 J ug/L 1 


2010-01 11-327 29-Dec-10 Ni Total 1.6   ug/L 1 


2010-01 11-327 29-Dec-10 Zn Diss 10   ug/L 5 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-01 11-327 29-Dec-10 Zn Total 21   ug/L 5 


2010-01 12-343 29-Dec-10 Hardness as CaCO3 Total 32   mg/L 2 


2010-01 12-343 29-Dec-10 TDS N/A 20   mg/L 1 


2010-01 12-343 29-Dec-10 TSS N/A 35   mg/L 1 


2010-01 12-343 29-Dec-10 EC N/A 34   umhos/cm 1 


2010-01 12-343 29-Dec-10 TOC N/A 6.5   mg/L 1 


2010-01 12-343 29-Dec-10 DOC N/A 6.5   mg/L 1 


2010-01 12-343 29-Dec-10 Turbidity N/A 21.6   NTU 0.05 


2010-01 12-343 29-Dec-10 NH3-N Total 0.19   mg/L 0.1 


2010-01 12-343 29-Dec-10 NO3-N N/A 0.35   mg/L 0.1 


2010-01 12-343 29-Dec-10 NO2-N N/A 0.05 J mg/L 0.1 


2010-01 12-343 29-Dec-10 TKN Total 1.14   mg/L 0.1 


2010-01 12-343 29-Dec-10 P Total 0.1   mg/L 0.03 


2010-01 12-343 29-Dec-10 Ortho-P Diss 0.03 U mg/L 0.03 


2010-01 12-343 29-Dec-10 As Diss 0.3 J ug/L 0.5 


2010-01 12-343 29-Dec-10 As Total 0.6   ug/L 0.5 


2010-01 12-343 29-Dec-10 Cd Diss 0.1 U ug/L 0.2 


2010-01 12-343 29-Dec-10 Cd Total 0.2   ug/L 0.2 


2010-01 12-343 29-Dec-10 Cr Diss 1.4   ug/L 1 


2010-01 12-343 29-Dec-10 Cr Total 4.6   ug/L 1 


2010-01 12-343 29-Dec-10 Cu Diss 16   ug/L 1 


2010-01 12-343 29-Dec-10 Cu Total 38   ug/L 1 


2010-01 12-343 29-Dec-10 Pb Diss 2.7   ug/L 0.5 


2010-01 12-343 29-Dec-10 Pb Total 23   ug/L 0.5 


2010-01 12-343 29-Dec-10 Ni Diss 1.1   ug/L 1 


2010-01 12-343 29-Dec-10 Ni Total 3.9   ug/L 1 


2010-01 12-343 29-Dec-10 Zn Diss 32   ug/L 5 


2010-01 12-343 29-Dec-10 Zn Total 140   ug/L 5 


2010-01 12-225 29-Dec-10 Hardness as CaCO3 Total 24   mg/L 2 


2010-01 12-225 29-Dec-10 TDS N/A 20   mg/L 1 


2010-01 12-225 29-Dec-10 TSS N/A 60   mg/L 1 


2010-01 12-225 29-Dec-10 EC N/A 38   umhos/cm 1 


2010-01 12-225 29-Dec-10 TOC N/A 8.3   mg/L 1 


2010-01 12-225 29-Dec-10 DOC N/A 6.9   mg/L 1 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-01 12-225 29-Dec-10 Turbidity N/A 27.4   NTU 0.05 


2010-01 12-225 29-Dec-10 NH3-N Total 0.32   mg/L 0.1 


2010-01 12-225 29-Dec-10 NO3-N N/A 0.33   mg/L 0.1 


2010-01 12-225 29-Dec-10 NO2-N N/A 0.05 J mg/L 0.1 


2010-01 12-225 29-Dec-10 TKN Total 0.93   mg/L 0.1 


2010-01 12-225 29-Dec-10 P Total 0.11   mg/L 0.03 
2010-01 12-225 29-Dec-10 Ortho-P Diss 0.03 U mg/L 0.03 


2010-01 12-225 29-Dec-10 As Diss 0.2 J ug/L 0.5 


2010-01 12-225 29-Dec-10 As Total 1   ug/L 0.5 


2010-01 12-225 29-Dec-10 Cd Diss 0.1 U ug/L 0.2 


2010-01 12-225 29-Dec-10 Cd Total 0.4   ug/L 0.2 


2010-01 12-225 29-Dec-10 Cr Diss 2.8   ug/L 1 


2010-01 12-225 29-Dec-10 Cr Total 8.6   ug/L 1 


2010-01 12-225 29-Dec-10 Cu Diss 7.7   ug/L 1 


2010-01 12-225 29-Dec-10 Cu Total 57   ug/L 1 


2010-01 12-225 29-Dec-10 Pb Diss 0.1 J ug/L 0.5 


2010-01 12-225 29-Dec-10 Pb Total 23   ug/L 0.5 


2010-01 12-225 29-Dec-10 Ni Diss 1.2   ug/L 1 


2010-01 12-225 29-Dec-10 Ni Total 6.1   ug/L 1 


2010-01 12-225 29-Dec-10 Zn Diss 54   ug/L 5 


2010-01 12-225 29-Dec-10 Zn Total 240   ug/L 5 


2010-01 12-346 29-Dec-10 Hardness as CaCO3 Total 14   mg/L 2 


2010-01 12-346 29-Dec-10 TDS N/A 8   mg/L 1 


2010-01 12-346 29-Dec-10 TSS N/A 3   mg/L 1 


2010-01 12-346 29-Dec-10 EC N/A 23   umhos/cm 1 


2010-01 12-346 29-Dec-10 TOC N/A 2.3   mg/L 1 


2010-01 12-346 29-Dec-10 DOC N/A 2.2   mg/L 1 


2010-01 12-346 29-Dec-10 Turbidity N/A 12.1   NTU 0.05 


2010-01 12-346 29-Dec-10 NH3-N Total 0.15   mg/L 0.1 


2010-01 12-346 29-Dec-10 NO3-N N/A 0.17   mg/L 0.1 


2010-01 12-346 29-Dec-10 NO2-N N/A 0.02 J mg/L 0.1 


2010-01 12-346 29-Dec-10 TKN Total 0.44   mg/L 0.1 


2010-01 12-346 29-Dec-10 P Total 0.07   mg/L 0.03 


2010-01 12-346 29-Dec-10 Ortho-P Diss 0.03 U mg/L 0.03 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-01 12-346 29-Dec-10 As Diss 0.4 J ug/L 0.5 


2010-01 12-346 29-Dec-10 As Total 0.7   ug/L 0.5 


2010-01 12-346 29-Dec-10 Cd Diss 0.2   ug/L 0.2 


2010-01 12-346 29-Dec-10 Cd Total 0.4   ug/L 0.2 


2010-01 12-346 29-Dec-10 Cr Diss 2.8   ug/L 1 


2010-01 12-346 29-Dec-10 Cr Total 4.9   ug/L 1 


2010-01 12-346 29-Dec-10 Cu Diss 5.4   ug/L 1 


2010-01 12-346 29-Dec-10 Cu Total 18   ug/L 1 


2010-01 12-346 29-Dec-10 Pb Diss 0.3 J ug/L 0.5 


2010-01 12-346 29-Dec-10 Pb Total 5.9   ug/L 0.5 


2010-01 12-346 29-Dec-10 Ni Diss 0.8 J ug/L 1 


2010-01 12-346 29-Dec-10 Ni Total 2.2   ug/L 1 


2010-01 12-346 29-Dec-10 Zn Diss 15   ug/L 5 


2010-01 12-346 29-Dec-10 Zn Total 46   ug/L 5 


2010-01 12-347 29-Dec-10 Hardness as CaCO3 Total 30   mg/L 2 


2010-01 12-347 29-Dec-10 TDS N/A 28   mg/L 1 


2010-01 12-347 29-Dec-10 TSS N/A 1 U mg/L 1 


2010-01 12-347 29-Dec-10 EC N/A 49   umhos/cm 1 


2010-01 12-347 29-Dec-10 TOC N/A 8.9   mg/L 1 


2010-01 12-347 29-Dec-10 DOC N/A 8.5   mg/L 1 


2010-01 12-347 29-Dec-10 Turbidity N/A 12.3   NTU 0.05 


2010-01 12-347 29-Dec-10 NH3-N Total 0.03 J mg/L 0.1 


2010-01 12-347 29-Dec-10 NO3-N N/A 0.06 J mg/L 0.1 


2010-01 12-347 29-Dec-10 NO2-N N/A 0.01 J mg/L 0.1 


2010-01 12-347 29-Dec-10 TKN Total 0.76   mg/L 0.1 


2010-01 12-347 29-Dec-10 P Total 0.2   mg/L 0.03 


2010-01 12-347 29-Dec-10 Ortho-P Diss 0.13   mg/L 0.03 


2010-01 12-347 29-Dec-10 As Diss 1   ug/L 0.5 


2010-01 12-347 29-Dec-10 As Total 1.2   ug/L 0.5 


2010-01 12-347 29-Dec-10 Cd Diss 0.3   ug/L 0.2 


2010-01 12-347 29-Dec-10 Cd Total 0.8   ug/L 0.2 


2010-01 12-347 29-Dec-10 Cr Diss 2.2   ug/L 1 


2010-01 12-347 29-Dec-10 Cr Total 3.4   ug/L 1 


2010-01 12-347 29-Dec-10 Cu Diss 7.6   ug/L 1 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 12/29/2010 


 
 


CTSW-TM-10-211 16 18 Page 25 of 25 
 


Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-01 12-347 29-Dec-10 Cu Total 12   ug/L 1 


2010-01 12-347 29-Dec-10 Pb Diss 0.9   ug/L 0.5 


2010-01 12-347 29-Dec-10 Pb Total 3.8   ug/L 0.5 


2010-01 12-347 29-Dec-10 Ni Diss 1.5   ug/L 1 


2010-01 12-347 29-Dec-10 Ni Total 2.5   ug/L 1 


2010-01 12-347 29-Dec-10 Zn Diss 17   ug/L 5 


2010-01 12-347 29-Dec-10 Zn Total 24   ug/L 5 


*Qualifier of “J” occurs when analyte was detected at a level below the method reporting limit; therefore, result is an estimated 


concentration. 


Qualifier of “U” occurs when the analyte was included in the analysis and confirmed to be below the method reporting limit (MRL). 


Analyte was not detected above the method detection limit (MDL). 


 







STORM EVENT 


01/02/2011 
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF (in) / 


Probability 
Antecedent 
Dry Hours* 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.49 0.48/70% 100 Yes 128,849 97 Yes   


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.49 0.48/70% 100 Yes 35,031 95 Yes   


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.75 0.61/90% 98 Yes 3,852 92 Yes   


12-344 Westminster GRVTS South,15 ft Rainfall 0.75 0.61/90% 98 Yes 0 0 No 


No flow; bio-strip 
infiltration is suspected 


cause.  


12-345 Westminster GRVTS North,15 ft  Rainfall 0.75 0.61/90% 98 Yes 0 0 No 


No flow; bio-strip 
infiltration is suspected 


cause.  


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 0.6 0.61/90% 106 Yes 13,540 88 Yes  


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 0.6 0.61/90% 106 Yes 3,929 85 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 0.6 0.61/90% 106 Yes 3,757 87 Yes   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 0.6 0.61/90% 106 No NA NA NA 
No monitoring pending 
regrade of gravel strip. 


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 0.6 0.61/90% 106 No NA NA NA 


No monitoring pending 
repairs to bio-strip and 
rain cover caused by 


damage from a vehicular 
incident. 


*Antecedent Dry Hours were determined by calculating the time elapsed between the stop date/time of the Storm Event No. 


2010-01, which ended on 12/29/2010, and the start date/time of Storm Event No. 2010-02.  The start and stop times were 


downloaded from the stations’ rain gauge monitoring equipment. 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 1/2/2011 


 
 


CTSW-TM-11-211 16 19 Page 2 of 23 
 


Event Description 


This Post Storm Technical Memorandum (PSTM), Number 02, discusses Storm Event No. 2010-02 of the 2010-2011 wet season for the Ornamental 


Roadside Vegetated Treatment Sites (ORVTS) Study.  The event started on the afternoon of January 2, 2011.  The event description, mobilization 


summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order that they appear in the 


Sampling Summary Table above. 


 


Storm Event No. 2010-02 produced light to heavy rainfall over southern California.  Weather data on the morning of January 2, 2011 indicated a 


quantitative precipitation forecast (QPF) of 0.48 inch and a probability of 70% for San Diego County area (Caltrans District 11) and a QPF of 0.61 


inch and a probability of 90% for the Orange County area (District 12). The storm produced 0.49 inch (12.4 mm) of precipitation at the Carlsbad 


Groundcover Roadside Vegetated Treatment Sites (GRVTS) location, 0.75 inch (19.1 mm) of precipitation at the Westminster GRVTS location, and 


0.6 inch (15.2 mm) of precipitation at the Yorba Linda Expanded Roadside Vegetated Treatment Sites (ERVTS) location.  


 


Mobilization Summary 


The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 


(Document No. CTSW-PL-09-208.18.1F) and mobilization began on January 2, 2011.  Monitoring has been discontinued at the San Diego SR-52 


location (Stations 11-328, 11-329 and 11-330) based on direction received from Caltrans on January 19, 2010.  Monitored locations received rainfall 


amounts that met the Caltrans OM&M plan criteria for a “representative storm event.”  Two of the bio-strips at the Yorba Linda ERVTS location 


(Stations 12-348 and 12-349) were not monitored. Monitoring has been placed on-hold for Station 12-348 based on field observations during the 


2009-2010 monitoring season.  Observations by field crews identified that flow bypass occurs in the gravel shoulder at Station 12-348 due to tire 


ruts.  Monitoring has since been suspended pending repair of the gravel shoulder.  Monitoring for Station 12-329 has been placed on-hold due to field 


crew observations during a routine site visit on December 22, 2010.  It was observed that the Lantana plot and collection system at Station 12-349 


was overrun by one or two vehicles resulting in damage to the study area.  Composite samples at six of the ten monitoring stations throughout the 


project sites were collected and analyzed as described in the project OM&M Plan. 


 


Sampling Issues 


A composite sample was successfully collected at each of the two Carlsbad GRVTS stations.  As previously documented, in CTSW-TM-09-211 16 


03, PSTM  for Storm Event No. 2009-03 (December 11, 2009), the Carlsbad edge of pavement (EOP) Station 11-326 experiences runoff bypassing 


the flume for rainfall events classified as equal to and greater than moderate intensity rainfall (averaging ~0.05-0.18 cm/hour ).  Runoff bypass is due 


to the limited conveyance capacity of the upstream concrete ditch that directs flow towards the flume at Station 11-326.  During moderate intensity 


rainfall events, an unknown amount of runoff flow bypasses both sides of the concrete collector channel upstream of the monitoring flume.  It should 


be noted, that based on field observations from wet season 2009-2010, the drainage area estimates for Stations 11 326 and 11-327 have been 


recalculated and have decreased from 2.32 ha to 1.72 ha and from 2.81 ha to 1.92 ha, respectively.  Storm Event 2010-02 generated greater than 


expected runoff at Station 11-327.  As with Storm Event 2010-01, complete soil saturation in the bioswale, caused by a short antecedent dry period, 
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could be a contributing factor resulting in greater than expected flow from the bio-swale.  The recorded runoff-to-rain ratio (RO/Rain) for Stations 


11-326 and 11-327 were 0.60 and 0.15 respectively.  Accepted values of recorded RO/Rain ratio from wet season 2009-2010 ranged from 0.27 to 


0.53 for Station 11-326, and ranged from 0.01 to 0.03 for Station 11 327.  


 


A composite sample was successfully collected at the Westminster GRVTS EOP (Station (12-343).  The Westminster GRVTS EOP (Station 12-343) 


received lower runoff flow volume than expected, while Stations 12-344 (15’ bio-strip) and 12-345 (15’ bio-strip) received no flow.  It should be 


noted, that wet season 2009-2010 field observations identified collection systems received flow from a crowned roadway.  The change in 


contributing area decreased the drainage area estimates for Stations 12-343, 12-344 and 12-345 from 0.08 ha to 0.04 ha, from 0.08 to 0.06 ha and 


from 0.09 ha to 0.06 ha, respectively.  As previously noted, field investigation revealed cracks developing between the pavement and the collection 


pipe for the Westminster EOP station (12-343).  Sealant was applied to the cracks and field crews continue to monitor contributing area for cracks in 


the pavement or any other possible diversions/obstructions.  This could possibly account for some of the bypass and the low RO/Rain ratio.  During a 


subsequent site investigation, field crews documented a larger crack within the roadway that runs the entire length of the Westminster site.  The crack 


could be causing diversion resulting in lower flows than assumed.  Although the RO/Rain recorded for Station 12-343 was lower than assumed at 


0.47, it still fell within the accepted values of RO/Rain ratio recorded for wet season 2009 2010, which ranged from 0.14 to 0.76.  During subsequent 


site visits, field crews have observed low spots in the bio-strip plots for Stations 12-344 and 12-345, resulting in infiltration of runoff underneath the 


collection pipes.  Field crews noted rodent burrowing which could contribute to the creation of low spots.  During subsequent storm events field 


crews observed that the fiber roll installed on the down gradient side of the collection pipe at Station 12-345 remained dry.  This is an indication that 


infiltrated runoff does not continue past the collection pipe to down gradient of the vegetation.  Infiltration would be a likely natural occurrence if the 


collection pipe was not present due to the topography and density of the surrounding vegetation.  Infiltration is the likely cause of the lack of flow 


into the collection pipes, and therefore, the data should be accepted. 


 


A composite sample was collected at each of the monitored Yorba Linda ERVTS stations (12-225, 12-346, and 12-347).  The EOP station (12-225) 


had a calculated fraction RO/Rain volume ratio of 0.976.  This is consistent with the accepted 2009-2010 wet season data which ranged from 0.89 to 


1.19.  At Station 12-346, field crews observed infiltration catalyzed by undermining at several locations along the collection system.  During Storm 


Event No. 2010-06 (February 25, 2011), it was observed that infiltration occurs on both sides of the collection pipe and underneath the flashing strip, 


indicating that infiltration would naturally occur regardless of the flashing strip presence.  Additionally, field crews observed the flashing strip had 


settled under the collection pipe in several place.  At Station 12-347, a subsequent field visit revealed a depression in the middle of the vegetation at 


Station 12-347 that could be impeding flow and result in ponding and infiltration of runoff.  The time at which flow began after observed rainfall on 


December 29, 2010 (Event 2010-01) was three hours; however, flow response time increased to five hours for Storm Event No. 2010-02. The delay 


in runoff response to rainfall has been consistently increasing with subsequent storm events during the 2010-2011 wet season.  Presumably, heavy 


rainfall events from the storm on December 25 and 26, 2010 caused the soil beneath the vegetation to settle creating a depression.  This was 


exacerbated by storm 2010-01 (December 29, 2010).  This depression will not be repaired during the 2010-2011 wet season because it would require 


removal of a substantial amount of vegetation within the biostrip.  The low RO/Rain ratio indicates that the infiltration at Stations 12-346 and 12-347 
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are substantial for this storm.  Therefore, the volume of runoff captured is partially representative of the runoff generated by the storm. Recorded 


RO/Rain ratio for Stations 12-346 and 12-347 were 0.23 and 0.20, respectively.  Recorded RO/Rain ratios from wet season 2009-2010 ranged from 


0.00-0.52 for Station 12-346 and 0.27 to 0.70 for Station 12-347.  The consultant will continue to observe Stations 12-346 and 12-347 for infiltration.  


However, since infiltration has been documented as the likely cause of the low flows observed and since the RO/Rain has been historically low at 


these two stations, the flow data should be accepted.   The bio-strips at Stations 12-348 and 12-349 were not monitored as described in the 


Mobilization Summary. 


 


Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair  


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Notes are provided on hydrographs.  For Station 12-343, peak rainfall at 18:24 produced immediate runoff due to saturation of pavement. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volume is generally lower than expected, but still fell within the ranges of accepted data from the 2009-2010 wet season.  Potential causes are 


discussed in the narrative above and the hydrograph notes below.  


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 


Gauge at Carlsbad bio-swale (Station 11-327) read 0.49 inch, gauge at nearby Palomar Airport (KCRQ) read 0.48 inch. 


Gauge at Yorba Linda EOP (Station 12-225) read 0.65 inch, gauge at nearby Corona Airport (KAJO) read 0.43 inch. 


Gauge at Westminster EOP (12-343) read 0.75 inch, gauge at nearby Los Alamitos U.S. Army Airfield (KSLI) read 0.82 inch. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
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RO/Rain is low at some stations, but generally within the range of accepted values recorded during the 2009-2010 wet season.  Ponding due to a 


depression within the vegetation is causing infiltration and a delayed runoff flow response at Station 12-347. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 


Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 


Any questions or problems that arose during our review of this field data have been resolved.
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Event Summary
Site: Carlsbad GRVTS EOP (11-326, 0 ft)


Event: 01/02/2011-01/03/2011


Catchment Area (ha): 1.7215


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 01/02/11 15:03


Stop Date/Time: 01/02/11 22:55


Event Rain (mm): 12.45


Max Intensity (mm/hr): 21.34


Runoff Data


Start Date/Time: 01/02/11 15:43


Stop Date/Time: 01/03/11 07:10


Total Flow Volume (L): 128849


Peak Flow (L/s): 18.82


Obs. Fraction Runoff/Rain Volume: 0.601


Sample Data


Start Date/Time: 01/02/11 16:31


Stop Date/Time: 01/03/11 06:51


Estimated Percent Capture: 97%


Successful Aliquots: 64


Notes: RO/Rain<<<1_RO bypassing Carlsbad GRVTS EOP due to limited capacity of existing concrete channel.  Site reconfiguration is required.  


Station 11-326 RO/Rain for 2009-2010 season ranges from 0.269 to 0.534.
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Event Summary
Site: Carlsbad  ERVTS South (11-327, 365 ft)


Event: 01/02/2011-01/03/2011


Catchment Area (ha): 1.925


Assumed Fraction Runoff/Rain Volume: 0.1


Rain Data


Start Date/Time: 01/02/11 15:03


Stop Date/Time: 01/02/11 22:55


Event Rain (mm): 12.45


Max Intensity (mm/hr): 21.34


Runoff Data


Start Date/Time: 01/02/11 15:27


Stop Date/Time: 01/03/11 06:41


Total Flow Volume (L): 35031


Peak Flow (L/s): 7.19


Obs. Fraction Runoff/Rain Volume: 0.146


Sample Data


Start Date/Time: 01/02/11 22:17


Stop Date/Time: 01/03/11 02:49


Estimated Percent Capture: 95%


Successful Aliquots: 60


Notes: RO/Rain>130% of assumed; excess runoff likely due to saturated soil caused by relatively short period of antecedent dry hours.  RO/Rain 


for 2009-2010 season ranges from 0.010 to 0.025.
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Event Summary
Site: Westminster GRVTS EOP (12-343, 0 ft)


Event: 01/02/2011-01/03/2011


Catchment Area (ha): 0.0427


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 01/02/11 13:44


Stop Date/Time: 01/02/11 20:36


Event Rain (mm): 19.05


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: 01/02/11 13:40


Stop Date/Time: 01/02/11 20:29


Total Flow Volume (L): 3852


Peak Flow (L/s): 4.19


Obs. Fraction Runoff/Rain Volume: 0.473


Sample Data


Start Date/Time: 01/02/11 14:07


Stop Date/Time: 01/02/11 20:19


Estimated Percent Capture: 92%


Successful Aliquots: 43


Notes: RO/Rain<<1_RO diversion suspected due to a crack within the roadway and collection pipe/EOP interface.  RO/Rain ratios for the 2009-10 wet season ranged 


from 0.144 to 0.764. Flow=0 during rain_(20:40)


Flow=0 during rain_(20:40)  
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Event Summary
Site: Westminster GRVTS South (12-344,15 ft)
Event: 01/02/2011-01/03/2011


Catchment Area (ha): 0.0557
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 01/02/11 13:44


Stop Date/Time: 01/02/11 20:36


Event Rain (mm): 19.05


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: No flow observed;  Data should be accepted because complete infiltration due to undermining is suspected as the likely cause.  RO/Rain for 


2009-10 wet season ranged from 0.002 to 0.105.
 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 1/2/2011 


 
 


CTSW-TM-11-211 16 19 Page 10 of 23 
 


0


5


10


15


20


25


30


35


40


45


50


1
/2


/1
1
 8


:0
0


1
/2


/1
1
 1


0
:0


0


1
/2


/1
1
 1


2
:0


0


1
/2


/1
1
 1


4
:0


0


1
/2


/1
1
 1


6
:0


0


1
/2


/1
1
 1


8
:0


0


1
/2


/1
1
 2


0
:0


0


1
/2


/1
1
 2


2
:0


0


1
/3


/1
1
 0


:0
0


1
/3


/1
1
 2


:0
0


1
/3


/1
1
 4


:0
0


Date/Time


R
a


in
fa


ll
 I


n
te


n
s


it
y


 (
m


m
/h


r)


0.00


0.05


0.10


0.15


0.20


0.25


0.30


0.35


0.40


0.45


0.50


F
lo


w
 R


a
te


 (
L


/s
)


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Westminster GRVTS North  (12-345,15 ft)


Event: 01/02/2011-01/03/2011


Catchment Area (ha): 0.0557


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 01/02/11 13:44


Stop Date/Time: 01/02/11 20:36


Event Rain (mm): 19.05


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): 0


Peak Flow (L/s): 0


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes: No flow observed;  Data should be accepted because complete infiltration due to undermining is suspected as the likely cause. RO/Rain for 


2009-10 wet season ranged from 0.000 to 0.098.
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Event Summary
Site: Yorba Linda ERVTS EOP (12-225, 0 ft)


Event: 01/02/2011-01/03/2011


Catchment Area (ha): 0.091


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 01/02/11 14:44


Stop Date/Time: 01/02/11 23:13


Event Rain (mm): 15.24


Max Intensity (mm/hr): 21.34


Runoff Data


Start Date/Time: 01/02/11 14:44


Stop Date/Time: 01/03/11 03:20


Total Flow Volume (L): 13540


Peak Flow (L/s): 4.39


Obs. Fraction Runoff/Rain Volume: 0.976


Sample Data


Start Date/Time: 01/02/11 16:27


Stop Date/Time: 01/02/11 22:39


Estimated Percent Capture: 88%


Successful Aliquots: 15


Notes: RO/Rain for 2009-2010 season ranges from 0.89 to 1.19.
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Event Summary
Site: Yorba Linda ERVTS West-Central (12-347, 21 ft)


Event: 01/02/2011-01/03/2011


Catchment Area (ha): 0.1208


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 01/02/11 14:44


Stop Date/Time: 01/02/11 23:13


Event Rain (mm): 15.24


Max Intensity (mm/hr): 21.34


Runoff Data


Start Date/Time: 01/02/11 19:17


Stop Date/Time: 01/02/11 22:57


Total Flow Volume (L): 3757


Peak Flow (L/s): 4.05


Obs. Fraction Runoff/Rain Volume: 0.204


Sample Data


Start Date/Time: 01/02/11 20:25


Stop Date/Time: 01/02/11 22:10


Estimated Percent Capture: 87%


Successful Aliquots: 13


Notes: RO/Rain<<1_RO bypass and undermining suspected.  RO/Rain for 2009-2010 season ranges from 0.27 to 0.70. Flow=0 during rain_(23:17)


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 1/2/2011 


 
 


CTSW-TM-11-211 16 19 Page 14 of 23 
 


0


3


6


9


12


15


18


21


24


27


30


1
/2


/1
1
 8


:0
0


1
/2


/1
1
 1


0
:0


0


1
/2


/1
1
 1


2
:0


0


1
/2


/1
1
 1


4
:0


0


1
/2


/1
1
 1


6
:0


0


1
/2


/1
1
 1


8
:0


0


1
/2


/1
1
 2


0
:0


0


1
/2


/1
1
 2


2
:0


0


1
/3


/1
1
 0


:0
0


1
/3


/1
1
 2


:0
0


1
/3


/1
1
 4


:0
0


1
/3


/1
1
 6


:0
0


Date/Time


R
a


in
fa


ll
 I


n
te


n
s


it
y


 (
m


m
/h


r)


0.00


0.05


0.10


0.15


0.20


0.25


0.30


0.35


0.40


0.45


0.50


F
lo


w
 R


a
te


 (
L


/s
)


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Yorba Linda ERVTS East-Central (12-348, 21 ft)


Event: 01/02/2011-01/03/2011


Catchment Area (ha): 0.1291


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 01/02/11 14:44


Stop Date/Time: 01/02/11 23:13


Event Rain (mm): 15.24


Max Intensity (mm/hr): 21.34


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: Station 12-348 was not monitored due to flow diversion in gravel shoulder.
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Event Summary
Site: Yorba Linda ERVTS East (12-349, 21 ft)


Event: 01/02/2011-01/03/2011


Catchment Area (ha): 0.1226


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 01/02/11 14:44


Stop Date/Time: 01/02/11 23:13


Event Rain (mm): 15.24


Max Intensity (mm/hr): 21.34


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: Station 12-349 was not monitored due to a vehicular incident prior to this storm event which impacted both the biostrip and the collection 


system.
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Examination of the analytical data for stations with successful sample collection (11-326, 11-327, 12-343, 12-225, 12-346, and 12-347) indicate that 


observed constituent concentrations are generally consistent with what had been recorded in freeway runoff samples in the Discharge 


Characterization Study Report (Caltrans 2003).  However, EOP Station 12-343 had considerably high pH and temperature measurements, greater 


than the maximum observed in the 2003 study.  The causes of these anomalies are unknown.  Arsenic (As), cadmium (Cd), nickel (Ni), lead (Pb), and 


ammonia (NH3-N) are exceptions that had reported values that were considerably low when compared to concentrations previously observed in 


freeway runoff samples in California.  Since the Discharge Characterization Study was conducted in 2003, the public has moved away from using Pb 


in most products.  It should also be noted that during the 2003 discharge characterization study, Caltrans only reported down to the Method Reporting 


Limit (MRL).  Recently, Caltrans has requested that studies report down below the MRL, to the Method Detection Limit (MDL).  Analytes detected 


at concentrations lower than the reporting limit are estimates and are designated with a qualifier shown in the table below. 


Comparison of the results for the Carlsbad stations (11-326 and 11-327) indicates higher values for some conventionals (hardness, total dissolved 


solids, conductivity (EC), and total organic carbon (TOC)) and nutrients (phosphorous (P) and dissolved ortho-phosphate) in the bio-strip discharge 


than the EOP discharge.  However, the metal concentrations had decreased within the bio-strip samples, with the exception of dissolved Pb for which 


the concentrations remained unchanged.   


The Westminster EOP Station 12-343 was the only station to receive flow.  Therefore, there is no comparison to the bio-strip discharges.   


Comparison of the results for the Yorba Linda stations (12-225, 12-346, and 12-347) indicates that most constituents had concentrations that were 


lower in the bio-strip discharges than the EOP runoff.  Analytes that had greater concentrations in both bio-strip discharges (Stations 12-346 and 12-


347) were hardness, EC, P, dissolved ortho-phosphate, total As and dissolved Pb.  TOC also had nearly three times the concentration in the bio-strip 


Station 12-347 compared to Station 12-225.  Possible causes of the increase in TOC are the amount of vegetation present in the 21’ bio-strip (greater 


than the 10’ bio-strip present in Station 12-346) and the depression that has been forming within the bio-strip during the 2010-2011 wet season thus 


compacting the soil and releasing more nutrients into the runoff sample. 


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-


065.51.42. 


 


Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package. 
 


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
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Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 


compared to each other in the same sample.
 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 


Mobilization ID Site ID Sampling Date Parameter Fraction Value Qualifier* Units Reporting Limit 


2010-02 11-326 01/02/2011 Hardness as CaCO3 Total 42  mg/L 2 


2010-02 11-326 01/02/2011 TDS N/A 34  mg/L 1 


2010-02 11-326 01/02/2011 TSS N/A 9  mg/L 1 


2010-02 11-326 01/02/2011 EC N/A 51.5  umhos/cm 1 


2010-02 11-326 01/02/2011 Temperature  N/A 17.3   °C 0.1 


2010-02 11-326 01/02/2011 pH N/A 8.23  pH units 0.1 


2010-02 11-326 01/02/2011 TOC N/A 5  mg/L 1 


2010-02 11-326 01/02/2011 DOC N/A 4.2  mg/L 1 


2010-02 11-326 01/02/2011 Turbidity N/A 14.2  NTU 0.05 
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Mobilization ID Site ID Sampling Date Parameter Fraction Value Qualifier* Units Reporting Limit 


2010-02 11-326 01/02/2011 NH3-N Total 0.35  mg/L 0.1 


2010-02 11-326 01/02/2011 NO3-N N/A 0.39  mg/L 0.1 


2010-02 11-326 01/02/2011 NO2-N N/A 0.04 J mg/L 0.1 


2010-02 11-326 01/02/2011 TKN Total 0.87  mg/L 0.1 


2010-02 11-326 01/02/2011 P Total 0.07 U mg/L 0.03 


2010-02 11-326 01/02/2011 Ortho-P Diss 0.02 J mg/L 0.03 


2010-02 11-326 01/02/2011 As Diss 0.3 J ug/L 0.5 


2010-02 11-326 01/02/2011 As Total 0.5  ug/L 0.5 


2010-02 11-326 01/02/2011 Cd Diss 0.1 U ug/L 0.2 


2010-02 11-326 01/02/2011 Cd Total 0.1 U ug/L 0.2 


2010-02 11-326 01/02/2011 Cr Diss 5.9  ug/L 1 


2010-02 11-326 01/02/2011 Cr Total 7.6  ug/L 1 


2010-02 11-326 01/02/2011 Cu Diss 9.5  ug/L 1 


2010-02 11-326 01/02/2011 Cu Total 25  ug/L 1 


2010-02 11-326 01/02/2011 Pb Diss 0.1 J ug/L 0.5 


2010-02 11-326 01/02/2011 Pb Total 6.9  ug/L 0.5 


2010-02 11-326 01/02/2011 Ni Diss 1.4  ug/L 1 


2010-02 11-326 01/02/2011 Ni Total 2.8  ug/L 1 


2010-02 11-326 01/02/2011 Zn Diss 33  ug/L 5 


2010-02 11-326 01/02/2011 Zn Total 77  ug/L 5 


2010-02 11-327 01/02/2011 Hardness as CaCO3 Total 48  mg/L 2 


2010-02 11-327 01/02/2011 TDS N/A 54  mg/L 1 


2010-02 11-327 01/02/2011 TSS N/A 1 U mg/L 1 


2010-02 11-327 01/02/2011 EC N/A 76.4  umhos/cm 1 


2010-02 11-327 01/02/2011 Temperature  N/A 11.9   °C 0.1 


2010-02 11-327 01/02/2011 pH N/A 7.95  pH units 0.1 


2010-02 11-327 01/02/2011 TOC N/A 6.2  mg/L 1 


2010-02 11-327 01/02/2011 DOC N/A 4.2  mg/L 1 


2010-02 11-327 01/02/2011 Turbidity N/A 11.1  NTU 0.05 


2010-02 11-327 01/02/2011 NH3-N Total 0.009 J mg/L 0.1 


2010-02 11-327 01/02/2011 NO3-N N/A 0.16  mg/L 0.1 
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Mobilization ID Site ID Sampling Date Parameter Fraction Value Qualifier* Units Reporting Limit 


2010-02 11-327 01/02/2011 NO2-N N/A 0.01 J mg/L 0.1 


2010-02 11-327 01/02/2011 TKN Total 0.48  mg/L 0.1 


2010-02 11-327 01/02/2011 P Total 0.12  mg/L 0.03 


2010-02 11-327 01/02/2011 Ortho-P Diss 0.06  mg/L 0.03 


2010-02 11-327 01/02/2011 As Diss 0.2 J ug/L 0.5 


2010-02 11-327 01/02/2011 As Total 0.3 J ug/L 0.5 


2010-02 11-327 01/02/2011 Cd Diss 0.1 U ug/L 0.2 


2010-02 11-327 01/02/2011 Cd Total 0.1 U ug/L 0.2 


2010-02 11-327 01/02/2011 Cr Diss 3.3  ug/L 1 


2010-02 11-327 01/02/2011 Cr Total 4.1  ug/L 1 


2010-02 11-327 01/02/2011 Cu Diss 4.1  ug/L 1 


2010-02 11-327 01/02/2011 Cu Total 5.7  ug/L 1 


2010-02 11-327 01/02/2011 Pb Diss 0.1 J ug/L 0.5 


2010-02 11-327 01/02/2011 Pb Total 1.5  ug/L 0.5 


2010-02 11-327 01/02/2011 Ni Diss 0.8 J ug/L 1 


2010-02 11-327 01/02/2011 Ni Total 1  ug/L 1 


2010-02 11-327 01/02/2011 Zn Diss 9.5  ug/L 5 


2010-02 11-327 01/02/2011 Zn Total 12  ug/L 5 


2010-02 12-343 01/02/2011 Hardness as CaCO3 Total 42  mg/L 2 


2010-02 12-343 01/02/2011 TDS N/A 12  mg/L 1 


2010-02 12-343 01/02/2011 TSS N/A 25  mg/L 1 


2010-02 12-343 01/02/2011 EC N/A 26.7  umhos/cm 1 


2010-02 12-343 01/02/2011 Temperature  N/A 30.7   °C 0.1 


2010-02 12-343 01/02/2011 pH N/A 10.4  pH units 0.1 


2010-02 12-343 01/02/2011 TOC N/A 3.2  mg/L 1 


2010-02 12-343 01/02/2011 DOC N/A 2.5  mg/L 1 


2010-02 12-343 01/02/2011 Turbidity N/A 11  NTU 0.05 


2010-02 12-343 01/02/2011 NH3-N Total 0.24  mg/L 0.1 


2010-02 12-343 01/02/2011 NO3-N N/A 0.23  mg/L 0.1 


2010-02 12-343 01/02/2011 NO2-N N/A 0.02 J mg/L 0.1 


2010-02 12-343 01/02/2011 TKN Total 0.55  mg/L 0.1 
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Mobilization ID Site ID Sampling Date Parameter Fraction Value Qualifier* Units Reporting Limit 


2010-02 12-343 01/02/2011 P Total 0.06 U mg/L 0.03 


2010-02 12-343 01/02/2011 Ortho-P Diss 0.01 J mg/L 0.03 


2010-02 12-343 01/02/2011 As Diss 0.3 J ug/L 0.5 


2010-02 12-343 01/02/2011 As Total 0.5  ug/L 0.5 


2010-02 12-343 01/02/2011 Cd Diss 0.1 U ug/L 0.2 


2010-02 12-343 01/02/2011 Cd Total 0.2  ug/L 0.2 


2010-02 12-343 01/02/2011 Cr Diss 2.8  ug/L 1 


2010-02 12-343 01/02/2011 Cr Total 5.3  ug/L 1 


2010-02 12-343 01/02/2011 Cu Diss 6.5  ug/L 1 


2010-02 12-343 01/02/2011 Cu Total 28  ug/L 1 


2010-02 12-343 01/02/2011 Pb Diss 0.3 J ug/L 0.5 


2010-02 12-343 01/02/2011 Pb Total 12  ug/L 0.5 


2010-02 12-343 01/02/2011 Ni Diss 1  ug/L 1 


2010-02 12-343 01/02/2011 Ni Total 3.2  ug/L 1 


2010-02 12-343 01/02/2011 Zn Diss 23  ug/L 5 


2010-02 12-343 01/02/2011 Zn Total 110  ug/L 5 


2010-02 12-225 01/02/2011 Hardness as CaCO3 Total 44  mg/L 2 


2010-02 12-225 01/02/2011 TDS N/A 20  mg/L 1 


2010-02 12-225 01/02/2011 TSS N/A 7  mg/L 1 


2010-02 12-225 01/02/2011 EC N/A 42  umhos/cm 1 


2010-02 12-225 01/02/2011 Temperature  N/A 9.6   °C 0.1 


2010-02 12-225 01/02/2011 pH N/A 7.98  pH units 0.1 


2010-02 12-225 01/02/2011 TOC N/A 5.7  mg/L 1 


2010-02 12-225 01/02/2011 DOC N/A 5.4  mg/L 1 


2010-02 12-225 01/02/2011 Turbidity N/A 16.8  NTU 0.05 


2010-02 12-225 01/02/2011 NH3-N Total 0.44  mg/L 0.1 


2010-02 12-225 01/02/2011 NO3-N N/A 0.39  mg/L 0.1 


2010-02 12-225 01/02/2011 NO2-N N/A 0.04 J mg/L 0.1 


2010-02 12-225 01/02/2011 TKN Total 2.26  mg/L 0.1 


2010-02 12-225 01/02/2011 P Total 0.07 U mg/L 0.03 


2010-02 12-225 01/02/2011 Ortho-P Diss 0.01 J mg/L 0.03 
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Mobilization ID Site ID Sampling Date Parameter Fraction Value Qualifier* Units Reporting Limit 


2010-02 12-225 01/02/2011 As Diss 0.3 J ug/L 0.5 


2010-02 12-225 01/02/2011 As Total 0.6  ug/L 0.5 


2010-02 12-225 01/02/2011 Cd Diss 0.1 U ug/L 0.2 


2010-02 12-225 01/02/2011 Cd Total 0.2  ug/L 0.2 


2010-02 12-225 01/02/2011 Cr Diss 2.6  ug/L 1 


2010-02 12-225 01/02/2011 Cr Total 4.8  ug/L 1 


2010-02 12-225 01/02/2011 Cu Diss 8.9  ug/L 1 


2010-02 12-225 01/02/2011 Cu Total 28  ug/L 1 


2010-02 12-225 01/02/2011 Pb Diss 0.1 J ug/L 0.5 


2010-02 12-225 01/02/2011 Pb Total 9  ug/L 0.5 


2010-02 12-225 01/02/2011 Ni Diss 1.5  ug/L 1 


2010-02 12-225 01/02/2011 Ni Total 3.8  ug/L 1 


2010-02 12-225 01/02/2011 Zn Diss 93  ug/L 5 


2010-02 12-225 01/02/2011 Zn Total 180  ug/L 5 


2010-02 12-346 01/02/2011 Hardness as CaCO3 Total 48  mg/L 2 


2010-02 12-346 01/02/2011 TDS N/A 18  mg/L 1 


2010-02 12-346 01/02/2011 TSS N/A 2  mg/L 1 


2010-02 12-346 01/02/2011 EC N/A 50.1  umhos/cm 1 


2010-02 12-346 01/02/2011 Temperature  N/A 9.2   °C 0.1 


2010-02 12-346 01/02/2011 pH N/A 8.1  pH units 0.1 


2010-02 12-346 01/02/2011 TOC N/A 5  mg/L 1 


2010-02 12-346 01/02/2011 DOC N/A 4.5  mg/L 1 


2010-02 12-346 01/02/2011 Turbidity N/A 11.6  NTU 0.05 


2010-02 12-346 01/02/2011 NH3-N Total 0.27  mg/L 0.1 


2010-02 12-346 01/02/2011 NO3-N N/A 0.24  mg/L 0.1 


2010-02 12-346 01/02/2011 NO2-N N/A 0.02 J mg/L 0.1 


2010-02 12-346 01/02/2011 TKN Total 0.61  mg/L 0.1 


2010-02 12-346 01/02/2011 P Total 0.14  mg/L 0.03 


2010-02 12-346 01/02/2011 Ortho-P Diss 0.09  mg/L 0.03 


2010-02 12-346 01/02/2011 As Diss 0.3 J ug/L 0.5 
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Mobilization ID Site ID Sampling Date Parameter Fraction Value Qualifier* Units Reporting Limit 


2010-02 12-346 01/02/2011 As Total 0.7  ug/L 0.5 


2010-02 12-346 01/02/2011 Cd Diss 0.1 U ug/L 0.2 


2010-02 12-346 01/02/2011 Cd Total 0.3  ug/L 0.2 


2010-02 12-346 01/02/2011 Cr Diss 2.4  ug/L 1 


2010-02 12-346 01/02/2011 Cr Total 4.1  ug/L 1 


2010-02 12-346 01/02/2011 Cu Diss 9.2  ug/L 1 


2010-02 12-346 01/02/2011 Cu Total 18  ug/L 1 


2010-02 12-346 01/02/2011 Pb Diss 0.3 J ug/L 0.5 


2010-02 12-346 01/02/2011 Pb Total 4.5  ug/L 0.5 


2010-02 12-346 01/02/2011 Ni Diss 0.9 J ug/L 1 


2010-02 12-346 01/02/2011 Ni Total 2.6  ug/L 1 


2010-02 12-346 01/02/2011 Zn Diss 16  ug/L 5 


2010-02 12-346 01/02/2011 Zn Total 38  ug/L 5 


2010-02 12-347 01/02/2011 Hardness as CaCO3 Total 46  mg/L 2 


2010-02 12-347 01/02/2011 TDS N/A 26  mg/L 1 


2010-02 12-347 01/02/2011 TSS N/A 2  mg/L 1 


2010-02 12-347 01/02/2011 EC N/A 47.2  umhos/cm 1 


2010-02 12-347 01/02/2011 Temperature  N/A 9.8   °C 0.1 


2010-02 12-347 01/02/2011 pH N/A 7.7  pH units 0.1 


2010-02 12-347 01/02/2011 TOC N/A 14.4  mg/L 1 


2010-02 12-347 01/02/2011 DOC N/A 13.6  mg/L 1 


2010-02 12-347 01/02/2011 Turbidity N/A 11.1  NTU 0.05 


2010-02 12-347 01/02/2011 NH3-N Total 0.08 J mg/L 0.1 


2010-02 12-347 01/02/2011 NO3-N N/A 0.19  mg/L 0.1 


2010-02 12-347 01/02/2011 NO2-N N/A 0.01 U mg/L 0.1 


2010-02 12-347 01/02/2011 TKN Total 0.68  mg/L 0.1 


2010-02 12-347 01/02/2011 P Total 0.17  mg/L 0.03 


2010-02 12-347 01/02/2011 Ortho-P Diss 0.11  mg/L 0.03 


2010-02 12-347 01/02/2011 As Diss 0.6  ug/L 0.5 


2010-02 12-347 01/02/2011 As Total 0.8  ug/L 0.5 


2010-02 12-347 01/02/2011 Cd Diss 0.1 U ug/L 0.2 
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Mobilization ID Site ID Sampling Date Parameter Fraction Value Qualifier* Units Reporting Limit 


2010-02 12-347 01/02/2011 Cd Total 0.1 U ug/L 0.2 


2010-02 12-347 01/02/2011 Cr Diss 1.9  ug/L 1 


2010-02 12-347 01/02/2011 Cr Total 2.6  ug/L 1 


2010-02 12-347 01/02/2011 Cu Diss 7.4  ug/L 1 


2010-02 12-347 01/02/2011 Cu Total 10  ug/L 1 


2010-02 12-347 01/02/2011 Pb Diss 0.4 J ug/L 0.5 


2010-02 12-347 01/02/2011 Pb Total 2.3  ug/L 0.5 


2010-02 12-347 01/02/2011 Ni Diss 1.9  ug/L 1 


2010-02 12-347 01/02/2011 Ni Total 2  ug/L 1 


2010-02 12-347 01/02/2011 Zn Diss 17  ug/L 5 


2010-02 12-347 01/02/2011 Zn Total 19  ug/L 5 


*Qualifier of “J” occurs when analyte was detected at a level below the method reporting limit; therefore, result is an 


estimated concentration. 


Qualifier of “U” occurs when the analyte was included in the analysis and confirmed to be below the method reporting limit 


(MRL). Analyte was not detected above the method detection limit (MDL). 
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours


1
 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.02 0.18/50%
2
 648


2 
No 0 - No Non-qualifying event. 


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.02 0.18/50%
2
 648


2 
No 0 - No Non-qualifying event. 


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.06  0.22/70% 671 No 0 - No Non-qualifying event. 


12-344 Westminster GRVTS South,15 ft Rainfall 0.06  0.22/70% 671 No 0 - No Non-qualifying event. 


12-345 Westminster GRVTS North,15 ft  Rainfall 0.06  0.22/70% 671 No 0 - No Non-qualifying event. 


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 0.28  0.22/70% 660 Yes 5902 81 Yes 


Due to storm 
uncertainty, pre-storm 


inspection completed as 
rain began.  Samples 
were collected after 
flume was cleared of 


debris. 


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 0.28  0.22/70% 660 Yes 0 - No 


Flow infiltrated before 
reaching the collection 


pipe. 


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 0.28  0.22/70% 660 Yes 0 - No 


Flow infiltrated before 
reaching the collection 


pipe. 


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 0.28  0.22/70% 660 Yes - - No 
Not monitored due to 


mounded gravel at EOP. 


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 0.28  0.22/70% 660 Yes - - No 
Not monitored due to 


damaged flume. 
1
Antecedent Dry Hours were determined by calculating the time elapsed between the stop date/time of storm 2010-02 (unless otherwise noted) and the start 


date/time of storm 2010-03.  Times were extracted from the station rain gage. 


 
2
Carlsbad experienced a non-monitored event that ended on 1/3/2011; the antecedent dry hours were calculated from this date. 
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Event Description 


This Post Storm Technical Memorandum (PSTM), Number 03, discusses Storm Event No. 2011-03 of the 2010-2011 wet season for the Ornamental 


Roadside Vegetated Treatment Sites (ORVTS) Study.  The event started on January 30, 2011.  The event description, mobilization summary and 


sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order that they appear in the Sampling Summary 


Table above. 


 


Storm 2010-03 produced light rainfall over southern California.  Weather data on the morning of January 29, 2011 indicated a quantitative 


precipitation forecast (QPF) of 0.18 inch and a probability of 50% for San Diego County area (Caltrans District 11) and a QPF of 0.22 inch and a 


probability of 70% for Orange County area (Caltrans District 12).  The storm produced 0.02 inch of precipitation at the Carlsbad Groundcover 


Roadside Vegetated Treatment Sites (GRVTS) location, 0.06 inch of precipitation at the Westminster GRVTS location, and 0.28 inch of precipitation 


at the Yorba Linda Expanded Roadside Vegetated Treatment Sites (ERVTS) location.  


 


Mobilization Summary 


The storm forecast did not meet the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring 


(OM&M) Plan (Document No. CTSW-PL-09-208.18.1F). Due to the low predicted QPF values, remote monitoring began on January 30, 2011.  The 


QPF was upgraded to a qualifying event shortly before the beginning of the storm and a field crew was mobilized to Yorba Linda, but rainfall had 


seized prior to arrival at the site.  Shortly after the QPF had increased, the forecast was down-graded to a non-qualifying event.  Monitoring has been 


discontinued at the San Diego SR-52 location (Stations 11-328, 11-329 and 11-330) based on direction received from Caltrans on January 19, 2010.  


Yorba Linda was the only location that received rainfall amounts that met the Caltrans OM&M plan criteria for a “representative storm event.”  Two 


of the bio-strips at the Yorba Linda ERVTS location (Stations 12-348 and 12-349) were not monitored.  During the 2009-2010 monitoring season, it 


was observed that flow bypass occurs in the gravel strip at Station 12-348 due to tire ruts.  Monitoring at station 12-348 is on-hold pending repair of 


the gravel strip. On December 22, 2010, it was observed by URS field personnel that station 12-349 was overrun by one or two vehicles producing 


damage in the Lantana plot and the collection system rain cover.  The sample at the Yorba Linda EOP monitoring Station (12-225) was collected and 


analyzed as described in the project OM&M Plan. 


 


Sampling Issues 


Carlsbad GRVTS Stations 11-326 and 11-327 received no flow during this event and no samples were collected from these two stations.  The stations 


captured 0.02 inch of rainfall, which did not meet qualifying event criteria.  Hydrographs were not created for stations 11-326 and 11-327. 


 


The Westminster GRVTS EOP and bio-strips (Stations 12-343, 12-344 and 12-345) received no flow during this event and no samples were 


collected.  The stations captured 0.06 inch of rainfall, which did not meet a qualifying event.  Hydrographs were not created for stations 12-343, 12-


344 and 12-345. 
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The Yorba Linda ERVTS EOP station (12-225) produced sufficient runoff volume to collect one sample as outlined in the Project OM&M Plan.  The 


EOP station (12-225) experienced a runoff to rain volume ratio (RO/Rain) of 0.91 which is near the assumed value of 0.92.  The RO/Rain is also 


within the range recorded for the 2009-2010 wet season data, which ranged from 0.89 to 1.19.  Samples were successfully collected at Station 12-


225.  Stations 12-346 and 12-347 did not receive flow during this event and no samples were collected.  Runoff likely infiltrated before reaching the 


flume due to the relatively small amounts of rainfall combined with the long period of antecedent dry hours.  No monitoring occurred at stations 12-


348 and 12-349 as described above.  A hydrograph was created for Stations 12-225 and hyetographs were created for Stations 12-346, 12-347, 12-


348 and 12-349. 


 


 


Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair. 


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Notes are provided on hydrographs. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 


Gauge at Carlsbad EOP read 0.02 inch, gauge at nearby Palomar Airport (KCRQ) read 0.06 inch. 


Gauge at Yorba Linda EOP read 0.28 inch, gauge at nearby Corona Airport (KAJO) read 0.12 inch. 


Gauge at Westminster EOP read 0.06 inch, gauge at nearby Los Alamitos U.S. Army Airfield (KSLI) read 0.15 inch. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 


Yorba Linda EOP (Station 12-225) was the only station that recorded runoff. 
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If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 


Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 


Any questions or problems that arose during our review of this field data have been resolved.


 
At the Yorba Linda EOP (Station 12-225), the storm was initially monitored remotely.  Field crew was mobilized due to changing forecast.  Upon 


arrival, field crews found that a blockage had occurred in the Station 12-225 flume.  Field crew removed blockage from the flume and continued 


monitoring the storm event. 
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Event Summary
Site: Yorba Linda ERVTS EOP (12-225, 0 ft)


Event: 1/30/2011


Catchment Area (ha): 0.091


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 01/30/11 11:25


Stop Date/Time: 01/30/11 15:43


Event Rain (mm): 7.11


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: 01/30/11 11:25


Stop 


Date/Time:


01/30/11 


18:17Total Flow Volume (L): 5902


Peak Flow (L/s): 2.89


Obs. Fraction Runoff/Rain Volume: 0.912


Sample Data


Start Date/Time: 01/30/11 13:58


Stop Date/Time: 01/30/11 17:51


Estimated Percent Capture: 81%


Successful Aliquots: 18


Notes: Blockage of flume occurred at approximately 13:00 and was removed upon arrival of field crew.  Blockage does not appear to substantially 


overestimate flows.  RO/Rain for 2009-10 wet season ranged from 0.89 to 1.19.
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Event Summary
Site: Yorba Linda ERVTS West (12-346, 10 ft)
Event: 1/30/2011


Catchment Area (ha): 0.1133
Assumed Fraction Runoff/Rain Volume: 0.79


Rain Data


Start Date/Time: 01/30/11 11:25


Stop Date/Time: 01/30/11 15:43


Event Rain (mm): 7.11


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: N/A


Stop N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: No flow observed likely due to complete infiltration.
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Event Summary
Site: Yorba Linda ERVTS West-Central (12-347, 21 ft)
Event: 1/30/2011


Catchment Area (ha): 0.1208
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 01/30/11 11:25


Stop Date/Time: 01/30/11 15:43


Event Rain (mm): 7.11


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: N/A


Stop N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: No flow observed likely due to complete infiltration.


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 1/30/2011 


 
 


CTSW-TM-11-211 16 20 Page 8 of 12 
 


0


2


4


6


8


10


12


14


16


18


20


1
/3


0
/1


1
 9


:0
0


1
/3


0
/1


1
 1


0
:0


0


1
/3


0
/1


1
 1


1
:0


0


1
/3


0
/1


1
 1


2
:0


0


1
/3


0
/1


1
 1


3
:0


0


1
/3


0
/1


1
 1


4
:0


0


1
/3


0
/1


1
 1


5
:0


0


1
/3


0
/1


1
 1


6
:0


0


1
/3


0
/1


1
 1


7
:0


0


1
/3


0
/1


1
 1


8
:0


0


1
/3


0
/1


1
 1


9
:0


0


1
/3


0
/1


1
 2


0
:0


0


1
/3


0
/1


1
 2


1
:0


0


Date/Time


R
a
in


fa
ll


 I
n


te
n


s
it


y
 (


m
m


/h
r)


0.0


0.4


0.8


1.2


1.6


2.0


2.4


2.8


3.2


3.6


4.0


F
lo


w
 R


a
te


 (
L


/s
)


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Yorba Linda ERVTS East-Central (12-348, 21 ft)
Event: 1/30/2011


Catchment Area (ha): 0.1291
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 01/30/11 11:25


Stop Date/Time: 01/30/11 15:43


Event Rain (mm): 7.11


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: N/A


Stop 


Date/Time:


N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: Station 12-348 was not set up for monitoring, so the amount of flow is unknown. 
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Event Summary
Site: Yorba Linda ERVTS East (12-349, 21 ft)
Event: 1/30/2011


Catchment Area (ha): 0.1226
Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 01/30/11 11:25


Stop Date/Time: 01/30/11 15:43


Event Rain (mm): 7.11


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: N/A


Stop N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: Station 12-349 was not set up for monitoring, so the amount of flow is unknown. 
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Preliminary examination of the analytical data for Yorba Linda EOP (Station 12-225) indicates that observed constituent concentrations are 


consistent with concentrations observed in freeway runoff samples in the Discharge Characterization Study Report (Caltrans, 2003).  Dissolved 


cadmium (Cd) and dissolved lead (Pb) are exceptions that were found to be considerably low in the sample.  Since the Caltrans Discharge 


Characterization Study was conducted in 2003, the public has moved away from using Pb in most products.  Dissolved Cd was measured at a 


concentration of 0.1 ug/L and the minimum observed for freeway runoff samples in California was 0.2 ug/L (Caltrans, 2003).  Dissolved Pb was 


measured at a concentration of 0.2 ug/L and the minimum observed for freeway runoff samples in California was 1 ug /L (Caltrans, 2003).  It should 


be noted that both Cd and Pb were detected in the sample, but they were below the method reporting limit; therefore, the results are estimated 


concentrations.  


 


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-


065.51.42. 


 


Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.


 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 


compared to each other in the same sample.
 


Dissolved concentrations are lower than their corresponding total concentrations.
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Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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*A Qualifier of “J” means that the analyte was detected but was below the method reporting limit; therefore, the result is an estimated concentration 


 


 


Sampling 
Date 


Site ID Parameter Fraction Value *Qualifier Units Reporting Limit 


01/30/2011 12-225 Hardness as CaCO3 Total 100  mg/L 2 


01/30/2011 12-225 TDS N/A 80  mg/L 1 


01/30/2011 12-225 TSS N/A 58  mg/L 1 


01/30/2011 12-225 EC N/A 75  umhos/cm 1 


01/30/2011 12-225 TOC N/A 20  mg/L 1 


01/30/2011 12-225 DOC N/A 13.3  mg/L 1 


01/30/2011 12-225 Turbidity N/A 64.4  NTU 0.05 


01/30/2011 12-225 NH3-N Total 0.92  mg/L 0.1 


01/30/2011 12-225 NO3-N N/A 1.27  mg/L 0.1 


01/30/2011 12-225 NO2-N N/A 0.12  mg/L 0.1 


01/30/2011 12-225 TKN Total 2.77  mg/L 0.1 


01/30/2011 12-225 P Total 0.17  mg/L 0.03 


01/30/2011 12-225 Ortho-P Diss 0.09  mg/L 0.03 


01/30/2011 12-225 As Diss 0.8  ug/L 0.5 


01/30/2011 12-225 As Total 1.4  ug/L 0.5 


01/30/2011 12-225 Cd Diss 0.1 J ug/L 0.2 


01/30/2011 12-225 Cd Total 0.5  ug/L 0.2 


01/30/2011 12-225 Cr Diss 7.6  ug/L 1 


01/30/2011 12-225 Cr Total 14  ug/L 1 


01/30/2011 12-225 Cu Diss 37  ug/L 1 


01/30/2011 12-225 Cu Total 100  ug/L 1 


01/30/2011 12-225 Pb Diss 0.2 J ug/L 0.5 


01/30/2011 12-225 Pb Total 15  ug/L 0.5 


01/30/2011 12-225 Ni Diss 5.6  ug/L 1 


01/30/2011 12-225 Ni Total 11  ug/L 1 


01/30/2011 12-225 Zn Diss 220  ug/L 5 


01/30/2011 12-225 Zn Total 480  ug/L 5 







STORM EVENT 


02/16/2011 
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF (in) / 


Probability 
Antecedent 
Dry Hours* 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.19 0.39/70% 397 Yes 54,930 97 No 


 Sample bottle cracked 
and contaminated 


sample 


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.19 0.39/70% 397 Yes 389 44 No 


Sample did not meet 
percent capture or 
minimum aliquots 


requirement  


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.12 0.65/90% 396 Yes 122 0 No 


Sample did not meet 
percent capture or 
minimum aliquots 


requirement 


12-344 Westminster GRVTS South, 15 ft Rainfall 0.12 0.65/90% 396 Yes 0 0 No 
No flow observed likely 


due to infiltration.  


12-345 Westminster GRVTS North, 15 ft Rainfall 0.12 0.65/90% 396 Yes 0 0 No 
No flow observed likely 


due to infiltration.  


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 0.31 0.65/90% 392 Yes 6,507 93 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 0.31 0.65/90% 392 Yes 0 0 No 
No flow observed likely 


due to infiltration.  


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 0.31 0.65/90% 392 Yes 0 0 No 
No flow observed likely 


due to infiltration.  


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 0.31 0.65/90% 392 Yes 476 59 No 


Only 3 aliquots collected, 
none during first flush; 


Sample was not 
analyzed.  


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 0.31 0.65/90% 392 Yes 0 0 No 
No flow observed likely 


due to infiltration.  


*Antecedent dry hours were calculated based on time difference between the stop date/time of the Storm Event No. 2010-03, 


which ended on 1/30/2011 and the start date/time of Storm Event No. 2010-04 as indicated by the rain gauge at each site. 
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Event Description 


This Post Storm Technical Memorandum (PSTM), Number 04, discusses Storm Event No. 2010-04 of the 2010-2011 wet season for the Ornamental 


Roadside Vegetated Treatment Sites (ORVTS) Study.  The event started on February 16, 2011.  The event description, mobilization summary and 


sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order that they appear in the Sampling Summary 


Table above. 


 


Storm Event No. 2010-04 produced intermittent to light rainfall over southern California.  Weather data on the morning of February 16, 2011 


indicated a quantitative precipitation forecast (QPF) of 0.39 inch (9.91 mm) and a probability of 70% for San Diego County area (Caltrans District 


11) and a QPF of 0.65 inch (16.51 mm) and a probability of 90% for Orange County area (District 12).  The storm produced 0.19 inch (4.83 mm) of 


precipitation at the Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) location, 0.12 inch (3.05 mm) of precipitation at the 


Westminster GRVTS location, and 0.31 inch (7.87 mm) of precipitation at the Yorba Linda Expanded Roadside Vegetated Treatment Sites (ERVTS) 


location. 


 


Mobilization Summary 


The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 


(Document No. CTSW-PL-09-208.18.1F) and mobilization began on February 16, 2011.  Monitoring has been discontinued at the San Diego SR-52 


location (Stations 11-328, 11-329 and 11-330) based on direction received from Caltrans on January 19, 2010.  Monitored locations received rainfall 


amounts that met the Caltrans OM&M plan criteria for a “representative storm event.”  During the 2009-2010 monitoring season, it was observed 


that flow bypass occurs in the gravel shoulder at Station 12-348 due to tire ruts.  The gravel area between the asphalt and vegetation strip has been re-


graded and monitoring has resumed, beginning with this storm event.  On December 22, 2010, field personnel observed that Station 12-349 was 


overrun by one or more vehicles producing damage in the Lantana plot and the collection system rain cover.  The station has since been re-vegetated 


with Lantana and monitoring has resumed, starting with this storm event.   


 


Sampling Issues 


No composite samples from the Carlsbad GRVTS monitoring locations (Stations 11-326 and 11-327) were submitted for analysis.  At Station 11-


326, a bottle integrity failure compromised the primary sample bottle resulting in contamination of the captured runoff.  This rendered the secondary 


bottle as unrepresentative of the storm event.  A crack on the top of the sample bottle caused the bottle integrity failure allowing plastic shards and 


ice to fall into the sample bottle.  A post-storm investigation revealed no evidence of vandalism or animals within the enclosure, and field crews 


verified that the sample bottle was not dropped.  A potential cause of bottle failure could be due to the constant pressure that the lid of the cooler 


exerts on the iced sample bottle within.  Sample bottle coolers are comprised of a base with insulating foam and a lid that fits over the base which is 


fastened by nylon web buckle strap.  A sample bottle within the cooler base has approximately 1 inch of space on each side and 2 to 3 inches 


vertically.  When the lid is strapped and fastened, ice limits clearance space around the sample bottle and the cooler exerts a constant force on the top 


of the bottle.  This pressure on the plastic sample bottle, combined with low temperatures created by ice and sustained by the foam insulation, could 
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have caused the plastic of the bottle to become brittle and break.  As a future corrective action, field crews will inspect bottles prior to securing the 


cooler lid and remove any ice that rests on top of the sample bottle lid before buckling the nylon straps.  At Stations 11-326 and 11-327 the Runoff to 


Rainfall volume ratio (RO/Rain) was significantly lower than expected.  This is due to the configuration and flume interface of the upstream concrete 


ditch that directs flow towards the flume at Station 11-326.  Because of the relatively small amount of rainfall, the bio-swale did not receive sufficient 


rain to attain the saturation required to produce significant runoff.  Therefore, Station 11-327 received very little flow and the sample did not meet the 


minimum number of aliquots and percent capture requirements outlined in the project OM&M plan.  However, flow data was not compromised so 


flow data from Stations 11-326 and 11-327 should be accepted. 


 


No composite samples from the Westminster GRVTS stations were submitted for analysis.  The edge of pavement (EOP) (Station 12-343) received 


significantly lower runoff flow than expected, while Stations 12-344 (15’ bio-strip) and 12-345 (15’ bio-strip) received no flow.  The sampling at 


Station 12-343 did not meet the minimum number of aliquots or percent capture requirements outlined in the project OM&M plan.  The low flow 


observed at Station 12-343 is due to the relatively small amount of rainfall received at the site.  The RO/Rain observed for this storm was 0.093, 


while the RO/Rain for the 2009-2010 wet season accepted data ranged from 0.144 to 0.764.  Flow data for this storm at Station 12-343 should be 


rejected because the RO/Rain is not comparable to past storms at this site.  No flow was rated at Stations 12-344 and 12-345 potentially because of 


the small amount of rainfall and the density of the bio-strip vegetation.  Since infiltration has been documented throughout the 2010-2011 wet season, 


the data at Stations 12-344 and 12-345 should be accepted. 


 


One successful sample was collected at the Yorba Linda ERVTS EOP (Station 12-225).  The station received flow that was near the expected flow 


volume for the amount of precipitation recorded.  Field crews were unable to take readings for temperature and pH during the storm due to the low 


flow present in the collector pipe and the difficulty in determining the time of peak flow for the storm.  Bio-strip Stations 12-346 (10’ bio-strip), 12-


347 (21’ bio-strip), and 12-349 (21’ bio-strip) received no measurable flow.  Station 12-348 (21’ bio-strip) received some flow that was lower than 


expected.  Because the amount of rainfall recorded was significantly less than the quantitative precipitation forecast (QPF), the actual flow that 


reached the flume was less than the expected flow.  As a result the sample pacing was set high and no samples were collected during the beginning of 


the storm.  Therefore, analysis was cancelled per Caltrans staff instructions.  A pre-storm investigation revealed a depression in the middle of the 


vegetation at Station 12-347 that could be causing ponding.  The cause of the depression could be the result of a weakened soil structure.  As 


discussed with Caltrans staff, this will not be repaired during the 2010-2011 wet season because it would require removal of a significant amount of 


vegetation.  Although, the re-graded gravel at Station 12-348 is now level, preliminary analysis indicates that some areas may remain below the 


vegetation strip.  Flow from the highway is potentially diverted away from the vegetation at bio-strip Stations 12-346, 12-347, 12-348 and 12-349 


due to the gravel berm.  Field crews confirmed that diversion is occurring and that it appears to be most significant at Stations 12-348 and 12-349.  


An unknown amount of the runoff that bypasses the bio-strips infiltrates along the gravel shoulder, while the remainder of the diverted runoff 


continues past Station 12-349 and flows into a ditch that discharges into a storm drain.  Re-grading may rectify the issue; however, typical highway 


conditions (such as vehicular traffic and erosion) could redistribute the gravel that potentially will impede flow.  Because of the relatively small 


amount of precipitation and the long period of antecedent dry hours for this storm event, the rainfall likely infiltrated resulting in little to no recorded 
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flow.  Flow data for each station at Yorba Linda should be accepted.   The consultant will continue to document the diversion caused by the gravel 


shoulder. 


 


Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Poor.  


1. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Notes are provided on hydrographs. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Runoff volume is generally lower than expected, but reasonable given the size of the storm.  Refer to narrative above. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 


Gauge at Carlsbad bio-swale (Station 11-327) measured 0.19 inch (4.83 mm); gauge at Palomar Airport (KCRQ) measured 0.34 inch (8.64 mm). 


Gauge at Westminster EOP (Station 12-343) measured 0.12 inch (3.05 mm); gauge at Los Alamitos Airfield (KSLI) measured 0.11 inch (2.79 mm). 


Gauge at Yorba Linda EOP (Station 12-225) measured 0.31 inch (7.87 mm); gauge at Fullerton Airport (KFUL) measured 0.16 inch (4.06 mm). 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 


Runoff response is reasonable given the relatively small size of the storm.  RO/Rain ratio is generally low. See narrative above and notes on 


hydrographs. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 


Not applicable. 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/16/2011 


 
 


CTSW-TM-11-211 16 21 Page 5 of 18 
 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 


Any questions or problems that arose during our review of this field data have been resolved.


 
Corrective action was taken as described in the narrative to prevent future sample bottles from breaking within the cooler. 
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Rainfall Intensity (mm/hr)
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Sample Taken


Event Summary
Site: Carlsbad GRVTS EOP (11-326, 0 ft)


Event: 2/16/2011


Catchment Area (ha): 1.7215


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 02/16/11 03:09


Stop Date/Time: 02/16/11 08:25


Event Rain (mm): 4.83


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: 02/16/11 03:28


Stop Date/Time: 02/17/11 06:38


Total Flow Volume (L): 54930


Peak Flow (L/s): 3.46


Obs. Fraction Runoff/Rain Volume: 0.661


Sample Data


Start Date/Time: 02/16/11 04:52


Stop Date/Time: 02/17/11 04:02


Estimated Percent Capture: 97%


Successful Aliquots: 43


Notes: RO/Rain<<1_RO bypassing Carlsbad GRVTS EOP due to limited capacity of concrete ditch; site reconfiguration may be required. Bottle 


cracked; sample was contaminated and not analyzed. RO/Rain from 2009-10 wet season ranged from 0.269 to 0.534.
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Event Summary
Site: Carlsbad  ERVTS South (11-327, 365 ft)


Event: 2/16/2011


Catchment Area (ha): 1.925


Assumed Fraction Runoff/Rain Volume: 0.1


Rain Data


Start Date/Time: 02/16/11 03:09


Stop Date/Time: 02/16/11 08:25


Event Rain (mm): 4.83


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: 02/16/11 04:23


Stop Date/Time: 02/16/11 17:41


Total Flow Volume (L): 389


Peak Flow (L/s): 0.04


Obs. Fraction Runoff/Rain Volume: 0.004


Sample Data


Start Date/Time: 02/16/11 07:12


Stop Date/Time: 02/16/11 16:58


Estimated Percent Capture: 44%


Successful Aliquots: 2


Notes: RO/Rain<<1_RO infiltration suspected due to small amount of rainfall and long period of antecedent dry hours. Sample did not meet minimum 


aliquots or % capture requirement, therefore not submitted. RO/Rain for 2009-10 ranged from 0.010 to 0.025.
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Event Summary
Site: Westminster GRVTS EOP (12-343, 0 ft)


Event: 2/16/2011


Catchment Area (ha): 0.0427


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 02/16/11 01:48


Stop Date/Time: 02/16/11 08:20


Event Rain (mm): 3.05


Max Intensity (mm/hr): 3.05


Runoff Data


Start Date/Time: 02/16/11 00:19


Stop Date/Time: 02/16/11 09:32


Total Flow Volume (L): 122


Peak Flow (L/s): 0.08


Obs. Fraction Runoff/Rain Volume: 0.093


Sample Data


Start Date/Time: 02/16/11 05:53


Stop Date/Time: 02/16/11 05:53


Estimated Percent Capture: 0%


Successful Aliquots: 1


Notes: RO/Rain<<1_RO infiltration suspected due to small amount of rainfall.  Data at this station is not comparable with other storm events and 


should be rejected. RO/Rain for 2009-10 ranged from 0.144 to 0.764.
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Event Summary
Site: Westminster GRVTS South (12-344,15 ft)


Event: 2/16/2011


Catchment Area (ha): 0.0557


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 02/16/11 01:48


Stop Date/Time: 02/16/11 08:20


Event Rain (mm): 3.05


Max Intensity (mm/hr): 3.05


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes: No flow observed_RO infiltration suspected due to undermining; animal burrowing suspected. Flow data should be accepted because 


infiltration has been observed. RO/Rain for 2009-10 wet season ranged from 0.002 to 0.105.
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Event Summary
Site: Westminster GRVTS North (12-345,15 ft)


Event: 2/16/2011


Catchment Area (ha): 0.0427


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 02/16/11 01:48


Stop Date/Time: 02/16/11 08:20


Event Rain (mm): 3.05


Max Intensity (mm/hr): 3.05


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes: No flow observed_RO infiltration suspected due to undermining; animal burrowing suspected. Flow data should be accepted because 


infiltration has been observed. RO/Rain for 2009-10 wet season ranged from 0.000 to 0.098.
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Sample Taken


Event Summary
Site: Yorba Linda ERVTS EOP (12-225, 0 ft)


Event: 2/16/2011


Catchment Area (ha): 0.091


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 02/16/11 00:15


Stop Date/Time: 02/16/11 17:09


Event Rain (mm): 7.87


Max Intensity (mm/hr): 9.14


Runoff Data


Start Date/Time: 02/16/11 00:20


Stop Date/Time: 02/16/11 20:35


Total Flow Volume (L): 6507


Peak Flow (L/s): 1.10


Obs. Fraction Runoff/Rain Volume: 0.908


Sample Data


Start Date/Time: 02/16/11 01:45


Stop Date/Time: 02/16/11 19:25


Estimated Percent Capture: 93%


Successful Aliquots: 22


Notes:  No sampling issues. RO/Rain falls within range observed during 2009-10 wet season (0.89 to 1.19).
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Event Summary
Site: Yorba Linda ERVTS West (12-346, 10 ft)


Event: 2/16/2011


Catchment Area (ha): 0.1133


Assumed Fraction Runoff/Rain Volume: 0.79


Rain Data


Start Date/Time: 02/16/11 00:15


Stop Date/Time: 02/16/11 17:09


Event Rain (mm): 7.87


Max Intensity (mm/hr): 9.14


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes: No flow observed_RO diversion suspected due to gravel berm. RO infiltration within vegetated areas also suspected. Flow data should be 


accepted because diversion and infiltration have been observed. RO/Rain for 2009-10 ranged from 0.09 to 0.52.
 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/16/2011 


 
 


CTSW-TM-11-211 16 21 Page 13 of 18 
 


0


1


2


3


4


5


6


7


8


9


10


2
/1


5
/1


1
 1


8
:0


0


2
/1


5
/1


1
 2


1
:0


0


2
/1


6
/1


1
 0


:0
0


2
/1


6
/1


1
 3


:0
0


2
/1


6
/1


1
 6


:0
0


2
/1


6
/1


1
 9


:0
0


2
/1


6
/1


1
 1


2
:0


0


2
/1


6
/1


1
 1


5
:0


0


2
/1


6
/1


1
 1


8
:0


0


2
/1


6
/1


1
 2


1
:0


0


2
/1


7
/1


1
 0


:0
0


2
/1


7
/1


1
 3


:0
0


2
/1


7
/1


1
 6


:0
0


2
/1


7
/1


1
 9


:0
0


Date/Time


R
a


in
fa


ll
 I


n
te


n
s


it
y


 (
m


m
/h


r)


0.00


0.02


0.04


0.06


0.08


0.10


0.12


0.14


0.16


0.18


0.20


F
lo


w
 R


a
te


 (
L


/s
)


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Yorba Linda ERVTS West-Central (12-347, 21 ft)


Event: 2/16/2011


Catchment Area (ha): 0.1208


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 02/16/11 00:15


Stop Date/Time: 02/16/11 17:09


Event Rain (mm): 7.87


Max Intensity (mm/hr): 9.14


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes: No flow observed_RO diversion suspected due to lower elevation of gravel compared to vegetation.  Ponding due to a  low spot within the 


vegetation is also suspected. Flow data should be accepted because diversion and infiltration have been observed.
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Event Summary
Site: Yorba Linda ERVTS East-Central (12-348, 21 ft)


Event: 2/16/2011


Catchment Area (ha): 0.1291


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 02/16/11 00:15


Stop Date/Time: 02/16/11 17:09


Event Rain (mm): 7.87


Max Intensity (mm/hr): 9.14


Runoff Data


Start Date/Time: 02/16/11 04:14


Stop Date/Time: 02/17/11 06:45


Total Flow Volume (L): 476


Peak Flow (L/s): 0.05


Obs. Fraction Runoff/Rain Volume: 0.047


Sample Data


Start Date/Time: 02/16/11 10:11


Stop Date/Time: 02/16/11 23:08


Estimated Percent Capture: 59%


Successful Aliquots: 3


Notes: RO/Rain<<1_RO diversion suspected due to gravel shoulder berm. RO infiltration within the vegetated area is also suspected. No aliquot 


collection during first 1/3 of storm, therefore sample not analyzed.  Flow data should be accepted.
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Event Summary
Site: Yorba Linda ERVTS East (12-349, 21 ft)


Event: 2/16/2011


Catchment Area (ha): 0.1226


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 02/16/11 00:15


Stop Date/Time: 02/16/11 17:09


Event Rain (mm): 7.87


Max Intensity (mm/hr): 9.14


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes: No flow observed_RO diversion suspected due to lower elevation of gravel compared to vegetation. RO infiltration within vegetated area also 


suspected.  Flow data should be accepted because infiltration and diversion have been observed.
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As described in the flow data narrative above, Yorba Linda EOP (Station 12-225) was the only station to have successful sample collection that met 


the minimum number of aliquots and percent capture requirements as outlined in the project OM&M plan.  Examination of the analytical data for 


Station 12-225 indicates that observed constituent concentrations are consistent with what has been generally observed in freeway runoff samples in 


the Discharge Characterization Study Report (Caltrans 2003).  Lead (Pb) was the only analyte that had a considerably lower concentration compared 


to highway runoff typically observed in California.  Since the Caltrans Discharge Characterization Study was conducted in 2003, the public has 


moved away from using Pb in most products.  Pb was detected below the reporting limit and therefore, the measured concentration is an estimate.  It 


should be noted that during the 2003 discharge characterization study (CTSW-RT-03-065.51.42), Caltrans only reported down to the Method 


Reporting Limit (MRL).  Recently, Caltrans has requested that studies report down below the MRL, to the Method Detection Limit (MDL).    


A comparison of the constituent concentrations for Station 12-225 to past data indicates that concentrations are generally higher for storm event 


2010-04.  This is potentially due to the long period of antecedent dry hours prior to the storm.  Additionally, the small rainfall amount and a lack of 


dilution produced higher constituent concentrations than typically recorded for larger storms.  No readings for temperature and pH were taken during 


the storm due to the low flow present in the collector pipe and the difficulty in determining the time of peak flow for the storm. 


Caltrans 2003. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-065.51.42. 


 


Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.


 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Constituent concentrations are generally higher than past data at Station 12-225.  Refer to narrative above. 
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Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 


compared to each other in the same sample.
 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


Mobilization ID Sampling Date Site ID Parameter Fraction Value Qualifier* Units Reporting Limit 


2010-04 02/16/2011 12-225 Hardness as CaCO3 Total 68  mg/L 2 


2010-04 02/16/2011 12-225 TDS N/A 100  mg/L 1 


2010-04 02/16/2011 12-225 TSS N/A 78  mg/L 1 


2010-04 02/16/2011 12-225 EC N/A 178  umhos/cm 1 


2010-04 02/16/2011 12-225 Temperature**  N/A N/A   °C 0.1 


2010-04 02/16/2011 12-225 pH** N/A N/A  pH units 0.1 


2010-04 02/16/2011 12-225 TOC N/A 45.5  mg/L 1 


2010-04 02/16/2011 12-225 DOC N/A 36  mg/L 1 


2010-04 02/16/2011 12-225 Turbidity N/A 12.3  NTU 0.05 


2010-04 02/16/2011 12-225 NH3-N Total 1.53  mg/L 0.1 


2010-04 02/16/2011 12-225 NO3-N N/A 2.22  mg/L 0.1 


2010-04 02/16/2011 12-225 NO2-N N/A 0.23  mg/L 0.1 


2010-04 02/16/2011 12-225 TKN Total 6.91  mg/L 0.1 


2010-04 02/16/2011 12-225 P Total 0.38  mg/L 0.03 


2010-04 02/16/2011 12-225 Ortho-P Diss 0.13  mg/L 0.03 


2010-04 02/16/2011 12-225 As Diss 1  ug/L 0.5 


2010-04 02/16/2011 12-225 As Total 2  ug/L 0.5 


2010-04 02/16/2011 12-225 Cd Diss 0.3  ug/L 0.2 
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Mobilization ID Sampling Date Site ID Parameter Fraction Value Qualifier* Units Reporting Limit 


2010-04 02/16/2011 12-225 Cd Total 0.7  ug/L 0.2 


2010-04 02/16/2011 12-225 Cr Diss 2.7  ug/L 1 


2010-04 02/16/2011 12-225 Cr Total 8.8  ug/L 1 


2010-04 02/16/2011 12-225 Cu Diss 64  ug/L 1 


2010-04 02/16/2011 12-225 Cu Total 120  ug/L 1 


2010-04 02/16/2011 12-225 Pb Diss 0.3 J ug/L 0.5 


2010-04 02/16/2011 12-225 Pb Total 26  ug/L 0.5 


2010-04 02/16/2011 12-225 Ni Diss 11  ug/L 1 


2010-04 02/16/2011 12-225 Ni Total 16  ug/L 1 


2010-04 02/16/2011 12-225 Zn Diss 500  ug/L 5 


2010-04 02/16/2011 12-225 Zn Total 790  ug/L 5 


*Qualifier of “J” occurs when analyte was detected at a level below the method reporting limit; therefore, result is an estimated 


concentration. 


**No readings for temperature and pH were taken due to the low flow present in the collector pipe. 


 







STORM EVENT 


02/18/2011 
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 1.12 1.00/90% 54 Yes 310,089 98 Yes   


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 1.12 1.00/90% 54 Yes 67,203 98 Yes   


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.85 1.44/100% 54 Yes 4,074 96 Yes   


12-344 Westminster GRVTS South, 15 ft Rainfall 0.85 1.44/100% 54 Yes 0 0 No 
No flow observed; 


infiltration suspected.  


12-345 Westminster GRVTS North, 15 ft Rainfall 0.85 1.44/100% 54 Yes 0 0 No 
 No flow observed; 


infiltration suspected.  


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 0.91 1.44/100% 55 Yes 26,808 95 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 0.91 1.44/100% 55 Yes 2,091 93 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 0.91 1.44/100% 55 Yes 518 64 Yes 
Limited sample analysis 


was conducted.  


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 0.91 1.44/100% 55 Yes 27 0 No 
Insufficient flow to allow 


sample collection  


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 0.91 1.44/100% 55 Yes 312 50 Yes 
Limited sample analysis 


was conducted.  


*Antecedent dry hours were calculated based on time difference between the stop date/time of the Storm Event No. 2010-04 (February 16, 2011) and the 


start date/time of Storm Event No. 2010-05, as indicated by the rain gauge at each site. 
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Event Description 


This Post Storm Technical Memorandum (PSTM), Number 05, discusses Storm Event No. 2010-05 of the 2010-2011 wet season for the Ornamental 


Roadside Vegetated Treatment Sites (ORVTS) Study.  The event started on February 18 and ended on February 20, 2011.  The event description, 


mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order that they appear 


in the Sampling Summary Table above. 


 


Storm 2010-05 produced moderate to heavy rainfall over southern California.  Weather data on the morning of February 18, 2011 indicated a 


quantitative precipitation forecast (QPF) of 1.00 inch (25.40 mm) and a probability of 90% for San Diego County area (Caltrans District 11) and a 


QPF of 1.44 inches (36.58 mm) and a probability of 100% for Orange County area (District 12).  The QPF was updated several times during the 


storm event.  The rainfall was sporadic and unpredictable.  In some cases this resulted in extended time periods between sample aliquot collection.  


The storm produced 1.12 inches (28.45 mm) of precipitation at the Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) location, 


0.85 inch (21.59 mm) of precipitation at the Westminster GRVTS location, and 0.91 inch (23.11 mm) of precipitation at the Yorba Linda Expanded 


Roadside Vegetated Treatment Sites (ERVTS) location. 


 


Mobilization Summary 


The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 


(Document No. CTSW-PL-09-208.18.1F) and mobilization began on February 18, 2011.  Monitoring has been discontinued at the San Diego SR-52 


location (Stations 11-328, 11-329 and 11-330) based on direction received from Caltrans on January 19, 2010.  Each of the monitored locations 


received rainfall amounts that met the Caltrans OM&M plan criteria for a “representative storm event.”  Due to the erratic nature of this storm, field 


crews were not in the field at Yorba Linda while it was raining.  Therefore, the known sampling issues at this site (outlined below) could not be 


verified or examined further during this storm.  Composite samples at seven of the ten monitoring stations throughout the project sites were collected 


and analyzed as described in the project OM&M Plan. 


 


Sampling Issues 


Composite samples were collected at each of the Carlsbad GRVTS monitoring locations (Stations 11-326 and 11-327).  At the edge of pavement 


(EOP) station (Station 11-326) the runoff to rain ratio (RO/Rain) was significantly lower than expected.  Field crews have observed flow bypassing 


along the shoulder on the east side of the flume during previous storms.  This is a result of the flume interface configuration and the limited 


conveyance capacity of the upstream concrete ditch that directs flow towards the flume at Station 11-326.  Field crews observed that flow bypassing 


the flume bypasses the bio-swale, along the shoulder due to the dense vegetation along the edge of pavement.  However, field crews identified that 


runoff bypassing the flume (Station 11-326) continues to flow along the edge of pavement, past Station 11-327, and ponds in the pullout area up 


gradient from Station 11-327.  When sufficient ponding has occurred, runoff overtops the pullout area and flows north into the manhole grate and 


collection system for Station 11-327.  Field crews observed that negligible amounts of ponded runoff are captured by the strainer or recorded by the 
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bubbler.  Therefore, collected runoff is representative of the stormwater that has been treated by the bio-swale.  Based on these observations, it is 


recommended that the flow data for Stations 11-326 and 11-327 should be accepted. 


 


A composite sample was collected at the Westminster GRVTS EOP (Station 12-343).  The station received a lower RO/Rain than expected, while 


Stations 12-344 (15’ bio-strip) and 12-345 (15’ bio-strip) received no flow.  As previously noted, field crews observed a crack within the roadway 


that runs the entire length of the Westminster site.  The crack is situated between lane four and the shoulder.  The crack could be causing a diversion 


resulting in lower flows than expected.  Historically, low RO/Rain at Station 12-343 has been noted, despite decreasing the estimated drainage areas 


from 0.08 ha to 0.04 ha.  As indicated in the table below, the RO/Rain observed for the 2009-2010 wet season ranged from 0.144 to 0.764 at Station 


12-343.  Because the event RO/Rain of 0.44 was within the previously noted range and consistent with 2010-2011 wet season data (see table below), 


the flow data should be accepted.  At Stations 12-344 and 12-345 field crews noticed low spots in the bio-strip plots, potentially resulting in 


undermining and infiltration of runoff underneath the collection pipes.  Field crew observations previously noted rodent burrowing which could 


contribute to the creation of low spots.  Although, visible low spots were filled with sand after Storm Event No. 2010-04, the previously observed 


undermining has caused the flashing strip to settle below the collection pipe potentially forcing the majority of runoff to infiltrate underneath it.  Field 


crews observed that the bottom of the fiber roll installed on the down gradient side of the collection pipe at Station 12-344 was dry.  This indicates 


that infiltrated runoff does not continue past the collection pipe to the down gradient ice plant.  Similar infiltration could be occurring at Station 12-


345.  Despite the position of the flashing strip, infiltration would likely occur naturally in this area.  Infiltration is largely due to the topography and 


density of the surrounding vegetation.  Therefore, infiltration is likely the cause of the lack of measurable flow and it is assumed that little to no flow 


will be recorded during future storm events that are characterized as having small to moderate rainfall.  Because infiltration has been previously 


documented at Stations 12-344 and 12-345, the flow data should be accepted and field crews will continue to monitor and document this infiltration. 


 


Composite samples were collected at each of the Yorba Linda ERVTS stations except for Station 12-348, which did not receive sufficient flow to 


allow for sample collection.  At Stations 12-347 and 12-349, composite samples did not meet the minimum percent capture or number of aliquots 


requirement identified the project OM&M plan for the size of the storm.  The samples were submitted and analyzed per Caltrans initial request.  


However, the laboratory data for Stations 12-347 and 12-349 should be rejected because the percent capture was significantly lower than the 


minimum representativeness requirement.  The EOP station (Station 12-225) received flow that was greater than the expected flow volume for the 


amount of precipitation measured.  Station 12-225 had a RO/Rain ratio of 1.28.  As indicated in the table below, the RO/Rain observed in the 2009-


2010 wet season ranged from 0.89 to 1.19.  The excess runoff recorded this storm is likely due to bypass flow from upstream resulting in an 


underestimated drainage area than would typically be assumed for smaller storms.  Additionally, inaccuracies associated with the flow measurement 


devices being used for this study could be a contributing factor.  Other than the EOP station (Station 12-225), the bio-strip stations received 


significantly lower flows than expected.  A previous field investigation revealed a depression in the middle of the vegetation at Station 12-347 that 


could impede flow and result in ponding and infiltration.  The depression could be the result of weakened soil structure.  As discussed with Caltrans 


staff, this will not be repaired during the 2010-2011 wet season because it would require removal of a significant amount of vegetation.  As 


previously noted, the re-graded gravel is level at Station 12-348, but some areas remain below the vegetation strip potentially resulting in a diversion 
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of the flow.  Re-grading may rectify the issue; however, typical highway conditions (such as vehicular traffic and erosion) redistribute the gravel 


thereby potentially impeding or diverting flow.  Preliminary analysis suggests that each bio-strip station (Stations 12-346, 12-347, 12-348 and 12-


349) may be experiencing the similar diversion due to the gravel shoulder, but diversion is most significant at Stations 12-348 and 12-349.  Field 


crews observed some flow from the roadway had bypassed stations along the shoulder, thereby suggesting that some portion of the flow rated by the 


collection system was a result of direct rainfall onto the vegetation.  An unknown amount of the runoff that bypasses the bio-strips infiltrates along 


the gravel shoulder, while the remainder of the diverted runoff continues past Station 12-349 and flows into a ditch that discharges to an existing 


storm drain downstream of the study site.  Although some flow is bypassing the Yorba Linda bio-strip stations, flow is still being rated at these 


stations.  It can be concluded that while flow may be underestimated, the flow data should be accepted. 


 


Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Notes are provided on hydrographs.  At Station 12-343, peak rainfall that occurred at 15:39 for Station 12-343 produced almost immediate runoff due 


to saturation of the pavement and the relatively high-intensity of the rainfall. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


  


Gauge at Carlsbad bio-swale (Station 11-327) recorded 1.12 inches (28.45 mm), gauge at Palomar Airport (KCRQ) recorded 1.22 inches (30.99 mm). 


Gauge at Yorba Linda EOP (Station 12-225) recorded 0.91 inch (23.11 mm), gauge at Corona Airport (KAJO) recorded 0.91 inch (23.11 mm) 


Gauge at Westminster EOP (Station 12-343) recorded 0.85 inch (21.59 mm), gauge at Los Alamitos U.S. Army Airfield (KSLI) recorded 0.74 inch 


(18.80 mm). 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
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Runoff response seems reasonable given the size of the storm because infiltration and/or bypass have been observed and documented.  RO/Rain ratio 


is generally lower than assumed, but still consistent with the RO/Rain measured during previous storm events.  Refer to the table below. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 


Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 


Any questions or problems that arose during our review of this field data have been resolved.


 
 


Caltrans Site 
ID 


Station Name/Location 
Assumed 
RO/Rain 


Ratio 


Storm Event No. 
2010-08  


RO/Rain Ratio 


Accepted 2009-2010 
RO/Rain Ratio  Min - Max 


Recorded 2010-2011 
RO/Rain Ratio  Min - Max* 


11-326 Carlsbad GRVTS EOP, 0 ft 0.92 0.48 0.27 - 0.53 0.53 - 0.66 


11-327 Carlsbad  ERVTS South, 365 ft 0.1 0.03 0.01 - 0.03 0.00 - 0.21 


12-343 Westminster GRVTS EOP, 0 ft 0.92 0.56 0.14 - 0.76 0.09 - 0.63 


12-344 Westminster GRVTS South, 15 ft 0.73 N/A 0.00 - 0.11 0.01** 


12-345 Westminster GRVTS North, 15 ft 0.73 N/A 0.00 - 0.10  0.03** 


12-225 Yorba Linda ERVTS EOP, 0 ft 0.92 1.17 0.89 - 1.19 0.91 - 1.45 


12-346 Yorba Linda ERVTS West, 10 ft 0.79 0.17 0.09 - 0.52 0.08 - 0.37 


12-347 Yorba Linda ERVTS West-Central, 21 ft 0.67 0.25 0.27 - 0.70 0.02 - 0.42 


12-348 Yorba Linda ERVTS East-Central, 21 ft 0.67 0.05 0.13*** 0.00 - 0.05 


12-349 Yorba Linda ERVTS East, 21 ft 0.67 0.03 0.12 - 0.24 0.01 - 0.08 


*2010-2011 wet season RO/Rain ratio provided is the range recorded for storms prior to Storm Event No. 2010-08 


**At Stations 12-344 and 12-345, one storm in the 2010-2011 wet season had measurable flow. 


***At Station 12-348, one storm in the 2009-2010 wet season had accepted flow data. 
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Carlsbad GRVTS EOP (11-326, 0 ft)


Event: 2/18/2011-2/20/2011


Catchment Area (ha): 1.7215


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 02/18/11 15:05


Stop Date/Time: 02/20/11 07:05


Event Rain (mm): 28.45


Max Intensity (mm/hr): 30.48


Runoff Data


Start Date/Time: 02/18/11 15:17


Stop 


Date/Time:


02/20/11 


16:51Total Flow Volume (L): 310089


Peak Flow (L/s): 27.84


Obs. Fraction Runoff/Rain Volume: 0.633


Sample Data


Start Date/Time: 02/18/11 15:32


Stop Date/Time: 02/20/11  08:28


Estimated Percent Capture: 98%


Successful Aliquots: 154


Notes: RO/Rain<<1_RO bypassing Carlsbad GRVTS EOP due to concrete ditch transition to the flume; site reconfiguration may be required. RO/Rain 


from 2009-10 wet season ranged from 0.272 to 0.534.
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Carlsbad  ERVTS South (11-327, 365 ft)


Event: 2/18/2011-2/20/2011


Catchment Area (ha): 1.925


Assumed Fraction Runoff/Rain Volume: 0.1


Rain Data


Start Date/Time: 02/18/11 15:05


Stop Date/Time: 02/20/11 07:05


Event Rain (mm): 28.45


Max Intensity (mm/hr): 30.48


Runoff Data


Start Date/Time: 02/18/11 15:17


Stop 02/20/11 


Total Flow Volume (L): 67203


Peak Flow (L/s): 7.46


Obs. Fraction Runoff/Rain Volume: 0.123


Sample Data


Start Date/Time: 02/18/11 16:55


Stop Date/Time: 02/20/11 06:15


Estimated Percent Capture: 98%


Successful Aliquots: 117


Notes: Small amount of ponded runoff from pullout area is potentially rated by the flume, but not captured by sample strainer. Flow from pullout area 


is likely negligible and flow data should be accepted. RO/Rain for 2009-10 wet season ranged from 0.010 to 0.025.
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Flow Rate (L/s)


Sample Taken


Event Summary
Site: Westminster GRVTS EOP (12-343, 0 ft)


Event: 2/18/2011-2/20/2011


Catchment Area (ha): 0.0427


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 02/18/11 14:58


Stop Date/Time: 02/20/11 02:21


Event Rain (mm): 21.59


Max Intensity (mm/hr): 33.53


Runoff Data


Start Date/Time: 02/18/11 15:18


Stop 02/20/11 


Total Flow Volume (L): 4074


Peak Flow (L/s): 2.75


Obs. Fraction Runoff/Rain Volume: 0.442


Sample Data


Start Date/Time: 02/18/11 16:42


Stop Date/Time: 02/20/11 02:14


Estimated Percent Capture: 96%


Successful Aliquots: 47


Notes: RO/Rain<<1_RO diversion suspected due to presence of a crack within roadway.  RO/Rain for 2009-10 wet season ranged from 0.144 to 


0.764. 
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Event Summary
Site: Westminster GRVTS South (12-344,15 ft)
Event: 2/18/2011-2/20/2011


Catchment Area (ha): 0.0557
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data


Start Date/Time: 02/18/11 14:58


Stop Date/Time: 02/20/11 02:21


Event Rain (mm): 21.59


Max Intensity (mm/hr): 33.53


Runoff Data


Start Date/Time: N/A


Stop N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: No flow observed. Flow data should be accepted because infiltration has been observed. RO/Rain for 2009-10 wet season ranged from 0.002 


to 0.105.
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Rainfall Intensity (mm/hr)
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Sample Taken


Event Summary
Site: Westminster GRVTS North (12-345,15 ft)
Event: 2/18/2011-2/20/2011


Catchment Area (ha): 0.0557
Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data


Start Date/Time: 02/18/11 14:58


Stop Date/Time: 02/20/11 02:21


Event Rain (mm): 21.59


Max Intensity (mm/hr): 33.53


Runoff Data


Start Date/Time: N/A


Stop 


Date/Time:


N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: No flow observed. Flow data should be accepted because infiltration has been observed. RO/Rain for 2009-10 wet season ranged from 


0.000 to 0.098.
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Sample Taken


Event Summary
Site: Yorba Linda ERVTS EOP (12-225, 0 ft)


Event: 2/18/2011-2/20/2011


Catchment Area (ha): 0.091


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 02/18/11 14:56


Stop Date/Time: 02/20/11 05:44


Event Rain (mm): 23.11


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: 02/18/11 14:57


Stop Date/Time: 02/20/11 07:21


Total Flow Volume (L): 26808


Peak Flow (L/s): 3.29


Obs. Fraction Runoff/Rain Volume: 1.275


Sample Data


Start Date/Time: 02/18/11 16:47


Stop Date/Time: 02/20/11 03:52


Estimated Percent Capture: 95%


Successful Aliquots: 31


Notes: RO/Rain>>1_drainage area may be underestimated. RO/Rain for 2009-10 wet season ranged from 0.89 to 1.19
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Sample Taken


Event Summary
Site: Yorba Linda ERVTS West (12-346, 10 ft)


Event: 2/18/2011-2/20/2011


Catchment Area (ha): 0.1133


Assumed Fraction Runoff/Rain Volume: 0.79


Rain Data


Start Date/Time: 02/18/11 14:56


Stop Date/Time: 02/20/11 05:44


Event Rain (mm): 23.11


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: 02/18/11 15:18


Stop 02/20/11 


01:38Total Flow Volume (L): 2091


Peak Flow (L/s): 1.15


Obs. Fraction Runoff/Rain Volume: 0.080


Sample Data


Start Date/Time: 02/18/11 21:57


Stop Date/Time: 02/19/11 22:38


Estimated Percent Capture: 93%


Successful Aliquots: 24


Notes: RO/Rain<<1_RO diversion suspected due to lower elevation of gravel compared to vegetation. RO/Rain for 2009-10 wet season ranged from 


0.09 to 0.52.
 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/18/2011 


 
 


CTSW-TM-11-211 16 23 Page 13 of 24 
 


0


2


4


6


8


10


12


14


16


18


20


2
/1


8
/1


1
 3


:0
0


2
/1


8
/1


1
 6


:0
0


2
/1


8
/1


1
 9


:0
0


2
/1


8
/1


1
 1


2
:0


0


2
/1


8
/1


1
 1


5
:0


0


2
/1


8
/1


1
 1


8
:0


0


2
/1


8
/1


1
 2


1
:0


0


2
/1


9
/1


1
 0


:0
0


2
/1


9
/1


1
 3


:0
0


2
/1


9
/1


1
 6


:0
0


2
/1


9
/1


1
 9


:0
0


2
/1


9
/1


1
 1


2
:0


0


2
/1


9
/1


1
 1


5
:0


0


2
/1


9
/1


1
 1


8
:0


0


2
/1


9
/1


1
 2


1
:0


0


2
/2


0
/1


1
 0


:0
0


2
/2


0
/1


1
 3


:0
0


2
/2


0
/1


1
 6


:0
0


2
/2


0
/1


1
 9


:0
0


2
/2


0
/1


1
 1


2
:0


0


Date/Time


R
a


in
fa


ll
 I


n
te


n
s


it
y


 (
m


m
/h


r)


0.0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1.0


F
lo


w
 R


a
te


 (
L


/s
)


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Yorba Linda ERVTS West-Central (12-347, 21 ft)


Event: 2/18/2011-2/20/2011


Catchment Area (ha): 0.1208


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 02/18/11 14:56


Stop Date/Time: 02/20/11 05:44


Event Rain (mm): 23.11


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: 02/18/11 21:51


Stop Date/Time: 02/19/11 22:54


Total Flow Volume (L): 518


Peak Flow (L/s): 0.54


Obs. Fraction Runoff/Rain Volume: 0.019


Sample Data


Start Date/Time: 02/19/11 20:58


Stop Date/Time: 02/19/11 21:15


Estimated Percent Capture: 64%


Successful Aliquots: 5


Notes: RO/Rain<<1_RO infiltration suspected due to a low spot within the vegetation. Actual flow<predicted flow and high pacing resulted in small % 


capture; lab data should be rejected. RO/Rain for 2009-10 wet season ranged from 0.27 to 0.70.
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Event Summary
Site: Yorba Linda ERVTS East-Central (12-348, 21 ft)


Event: 2/18/2011-2/20/2011


Catchment Area (ha): 0.1291


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 02/18/11 14:56


Stop Date/Time: 02/20/11 05:44


Event Rain (mm): 23.11


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: 02/18/11 14:58


Stop 02/19/11 


Total Flow Volume (L): 27


Peak Flow (L/s): 0.02


Obs. Fraction Runoff/Rain Volume: 0.001


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes: RO/Rain<<1_RO diversion suspected due to lower elevation of gravel compared to vegetation. Insufficient level to allow sample collection. 


RO/Rain for 2009-10 wet season ranged from 0.00 to 0.13.
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Event Summary
Site: Yorba Linda ERVTS East (12-349, 21 ft)


Event: 2/18/2011-2/20/2011


Catchment Area (ha): 0.1226


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 02/18/11 14:56


Stop Date/Time: 02/20/11 05:44


Event Rain (mm): 23.11


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: 02/18/11 15:17


Stop Date/Time: 02/20/11 01:17


Total Flow Volume (L): 312


Peak Flow (L/s): 0.20


Obs. Fraction Runoff/Rain Volume: 0.011


Sample Data


Start Date/Time: 02/19/11 21:00


Stop Date/Time: 02/19/11 21:33


Estimated Percent Capture: 50%


Successful Aliquots: 3


Notes: RO/Rain<<1_RO diversion suspected due gravel shoulder.  Actual flow was less than predicted flow, therefore high pacing resulted in small 


percent capture; lab data should be rejected. RO/Rain for 2009-10 wet season ranged from 0.12 to 0.24.
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Examination of the analytical data for monitoring stations indicate that recorded constituent concentrations are lower than what has been generally 


observed in freeway runoff samples in the 2003 Caltrans Discharge Characterization Study Report (CTSW-RT-03-065.51.42).  Dissolved cadmium 


(Cd), lead (Pb), arsenic (As) and ammonia (NH3-N) had reported values that were considerably lower than concentrations previously observed in 


freeway runoff samples in California.  It should be noted that during the 2003 Discharge Characterization Study Report, Caltrans only reported down 


to the Method Reporting Limit (MRL).  Recently, Caltrans has requested that studies report down below the MRL, to the Method Detection Limit 


(MDL).  Analytes that were detected below the MRL are considered estimates and they are designated with a qualifier as indicated in the table below.  


Additionally, each constituent that has found to be considerably low has been consistently low for each storm event. 


Comparison of the results for the Carlsbad stations (Stations 11-326 and 11-327) indicates higher values for some conventional constituents in the 


bio-swale discharge compared to the EOP composite sample.  These conventional constituents include: hardness, total dissolved solids, conductivity, 


and total and dissolved organic carbon (TOC and DOC, respectively).  However, each of the metal and nutrient concentrations, except phosphorous 


(P) and dissolved ortho-phosphate (ortho-P), had decreased or had no change at the bio-swale discharge (Station 11-327) compared to the EOP. 


No samples were collected at the Westminster bio-strip stations (12-344 and 12-345) so there is no comparison to the EOP sample from Station 12-


343.   


At Stations 12-347 and 12-349, composite samples were analyzed per Caltrans initial request.  However, the data should be rejected because of the 


low percent capture and number of aliquots.  Comparison of the results for Yorba Linda bio-strip Station 12-346 to the EOP station (Station12-225) 


indicates that the conventional constituents, except TOC and DOC, had decreased values at the bio-strip discharge location.  The metal 


concentrations at Station 12-346 had decreased or the stayed the same within the bio-strip.  It should be noted that two separate composite samples 


were collected at Station 12-346 on February 19, 2011 as illustrated in the table below. The first composite sample was collected at 02:08 and the 


second sample was taken at 22:38.  The composite sample collected at 02:08 was submitted in order to meet holding time requirements and the 


results for short hold-time constituents are reported discretely.  No flow was observed and no samples were collected at Station 12-348.   


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-


065.51.42. 


 


Laboratory Data Checklist  


We recommend that Caltrans partially reject this laboratory data package. Refer to the narrative above. 
 


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
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Low sample volume analyses were performed at Stations 12-347 and 12-349 as described in the narrative above.  Although the data for these stations 


is shown below, it should be rejected due to low percent capture. 


 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Some constituents at the EOP stations (11-326, 12-343, and 12-225) have significantly higher concentrations than past data.  This is potentially due 


to the lack of rainfall received during January and the first half of February. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 


compared to each other in the same sample.
 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 


Mobilization 
ID 


Site ID 
Sampling 


Date 
Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-05 11-326 20-Feb-11 Hardness as CaCO3 Total 48  mg/L 2 


2010-05 11-326 20-Feb-11 TDS N/A 34  mg/L 1 


2010-05 11-326 20-Feb-11 TSS N/A 77  mg/L 1 


2010-05 11-326 19-Feb-11 EC N/A 97.1  umhos/cm 1 
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Mobilization 
ID 


Site ID 
Sampling 


Date 
Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-05 11-326 20-Feb-11 EC N/A 118  umhos/cm 1 


2010-05 11-326 19-Feb-11 Temperature N/A 18.1  °C 0.1 


2010-05 11-326 19-Feb-11 pH N/A 8.01  pH units 0.1 


2010-05 11-326 20-Feb-11 TOC N/A 6.9  mg/L 1 


2010-05 11-326 20-Feb-11 DOC N/A 5.6  mg/L 1 


2010-05 11-326 19-Feb-11 Turbidity N/A 47.5  NTU 0.05 


2010-05 11-326 20-Feb-11 Turbidity N/A 27  NTU 0.05 


2010-05 11-326 20-Feb-11 NH3-N Total 0.22  mg/L 0.1 


2010-05 11-326 19-Feb-11 NO3-N N/A 0.37  mg/L 0.1 


2010-05 11-326 20-Feb-11 NO3-N N/A 0.33  mg/L 0.1 


2010-05 11-326 19-Feb-11 NO2-N N/A 0.03 J mg/L 0.1 


2010-05 11-326 20-Feb-11 NO2-N N/A 0.04 J mg/L 0.1 


2010-05 11-326 20-Feb-11 TKN Total 1.09  mg/L 0.1 


2010-05 11-326 20-Feb-11 P Total 0.15  mg/L 0.03 


2010-05 11-326 19-Feb-11 Ortho-P Diss 0.06  mg/L 0.03 


2010-05 11-326 20-Feb-11 Ortho-P Diss 0.05  mg/L 0.03 


2010-05 11-326 20-Feb-11 As Diss 0.4 J ug/L 0.5 


2010-05 11-326 20-Feb-11 As Total 1  ug/L 0.5 


2010-05 11-326 20-Feb-11 Cd Diss 0.1 U ug/L 0.2 


2010-05 11-326 20-Feb-11 Cd Total 0.2  ug/L 0.2 


2010-05 11-326 20-Feb-11 Cr Diss 5.4  ug/L 1 


2010-05 11-326 20-Feb-11 Cr Total 9.7  ug/L 1 


2010-05 11-326 20-Feb-11 Cu Diss 11  ug/L 1 


2010-05 11-326 20-Feb-11 Cu Total 45  ug/L 1 


2010-05 11-326 20-Feb-11 Pb Diss 0.2 J ug/L 0.5 


2010-05 11-326 20-Feb-11 Pb Total 18  ug/L 0.5 


2010-05 11-326 20-Feb-11 Ni Diss 1.6  ug/L 1 


2010-05 11-326 20-Feb-11 Ni Total 5.1  ug/L 1 


2010-05 11-326 20-Feb-11 Zn Diss 34  ug/L 5 


2010-05 11-326 20-Feb-11 Zn Total 160  ug/L 5 


2010-05 11-327 20-Feb-11 Hardness as CaCO3 Total 58  mg/L 2 


2010-05 11-327 20-Feb-11 TDS N/A 106  mg/L 1 
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Mobilization 
ID 


Site ID 
Sampling 


Date 
Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-05 11-327 20-Feb-11 TSS N/A 6  mg/L 1 


2010-05 11-327 19-Feb-11 EC N/A 166  umhos/cm 1 


2010-05 11-327 20-Feb-11 EC N/A 209  umhos/cm 1 


2010-05 11-327 19-Feb-11 Temperature N/A 17.3  °C 0.1 


2010-05 11-327 19-Feb-11 pH N/A 7.49  pH units 0.1 


2010-05 11-327 20-Feb-11 TOC N/A 10.2  mg/L 1 


2010-05 11-327 20-Feb-11 DOC N/A 9.7  mg/L 1 


2010-05 11-327 19-Feb-11 Turbidity N/A 10.8  NTU 0.05 


2010-05 11-327 20-Feb-11 Turbidity N/A 5  NTU 0.05 


2010-05 11-327 20-Feb-11 NH3-N Total 0.005 U mg/L 0.1 


2010-05 11-327 19-Feb-11 NO3-N N/A 0.18  mg/L 0.1 


2010-05 11-327 20-Feb-11 NO3-N N/A 0.12  mg/L 0.1 


2010-05 11-327 19-Feb-11 NO2-N N/A 0.01 J mg/L 0.1 


2010-05 11-327 20-Feb-11 NO2-N N/A 0.01 U mg/L 0.1 


2010-05 11-327 20-Feb-11 TKN Total 0.83  mg/L 0.1 


2010-05 11-327 20-Feb-11 P Total 0.22  mg/L 0.03 


2010-05 11-327 19-Feb-11 Ortho-P Diss 0.14  mg/L 0.03 


2010-05 11-327 20-Feb-11 Ortho-P Diss 0.15  mg/L 0.03 


2010-05 11-327 20-Feb-11 As Diss 0.4 J ug/L 0.5 


2010-05 11-327 20-Feb-11 As Total 0.5  ug/L 0.5 


2010-05 11-327 20-Feb-11 Cd Diss 0.1 U ug/L 0.2 


2010-05 11-327 20-Feb-11 Cd Total 0.1 U ug/L 0.2 


2010-05 11-327 20-Feb-11 Cr Diss 2.9  ug/L 1 


2010-05 11-327 20-Feb-11 Cr Total 3.9  ug/L 1 


2010-05 11-327 20-Feb-11 Cu Diss 5.4  ug/L 1 


2010-05 11-327 20-Feb-11 Cu Total 8.3  ug/L 1 


2010-05 11-327 20-Feb-11 Pb Diss 0.1 J ug/L 0.5 


2010-05 11-327 20-Feb-11 Pb Total 1.8  ug/L 0.5 


2010-05 11-327 20-Feb-11 Ni Diss 0.8 U ug/L 1 


2010-05 11-327 20-Feb-11 Ni Total 1.2  ug/L 1 


2010-05 11-327 20-Feb-11 Zn Diss 8.5  ug/L 5 


2010-05 11-327 20-Feb-11 Zn Total 18  ug/L 5 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/18/2011 


 
 


CTSW-TM-11-211 16 23 Page 20 of 24 
 


Mobilization 
ID 


Site ID 
Sampling 


Date 
Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-05 12-343 20-Feb-11 Hardness as CaCO3 Total 38  mg/L 2 


2010-05 12-343 20-Feb-11 TDS N/A 26  mg/L 1 


2010-05 12-343 20-Feb-11 TSS N/A 46  mg/L 1 


2010-05 12-343 20-Feb-11 EC N/A 66.4  umhos/cm 1 


2010-05 12-343 20-Feb-11 Temperature N/A 13.4  °C 0.1 


2010-05 12-343 20-Feb-11 pH N/A 7.64  pH units 0.1 


2010-05 12-343 20-Feb-11 TOC N/A 7.1  mg/L 1 


2010-05 12-343 20-Feb-11 DOC N/A 5.4  mg/L 1 


2010-05 12-343 20-Feb-11 Turbidity N/A 30.4  NTU 0.05 


2010-05 12-343 20-Feb-11 NH3-N Total 0.3  mg/L 0.1 


2010-05 12-343 20-Feb-11 NO3-N N/A 0.38  mg/L 0.1 


2010-05 12-343 20-Feb-11 NO2-N N/A 0.04 J mg/L 0.1 


2010-05 12-343 20-Feb-11 TKN Total 1.17  mg/L 0.1 


2010-05 12-343 20-Feb-11 P Total 0.17  mg/L 0.03 


2010-05 12-343 20-Feb-11 Ortho-P Diss 0.06  mg/L 0.03 


2010-05 12-343 20-Feb-11 As Diss 0.4 J ug/L 0.5 


2010-05 12-343 20-Feb-11 As Total 1.1  ug/L 0.5 


2010-05 12-343 20-Feb-11 Cd Diss 0.1 U ug/L 0.2 


2010-05 12-343 20-Feb-11 Cd Total 0.4  ug/L 0.2 


2010-05 12-343 20-Feb-11 Cr Diss 1.7  ug/L 1 


2010-05 12-343 20-Feb-11 Cr Total 6.9  ug/L 1 


2010-05 12-343 20-Feb-11 Cu Diss 9.9  ug/L 1 


2010-05 12-343 20-Feb-11 Cu Total 60  ug/L 1 


2010-05 12-343 20-Feb-11 Pb Diss 0.2 J ug/L 0.5 


2010-05 12-343 20-Feb-11 Pb Total 24  ug/L 0.5 


2010-05 12-343 20-Feb-11 Ni Diss 1.4  ug/L 1 


2010-05 12-343 20-Feb-11 Ni Total 5.7  ug/L 1 


2010-05 12-343 20-Feb-11 Zn Diss 26  ug/L 5 


2010-05 12-343 20-Feb-11 Zn Total 210  ug/L 5 


2010-05 12-225 20-Feb-11 Hardness as CaCO3 Total 56  mg/L 2 


2010-05 12-225 20-Feb-11 TDS N/A 48  mg/L 1 


2010-05 12-225 20-Feb-11 TSS N/A 38  mg/L 1 
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Mobilization 
ID 


Site ID 
Sampling 


Date 
Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-05 12-225 19-Feb-11 EC N/A 130  umhos/cm 1 


2010-05 12-225 20-Feb-11 EC N/A 109  umhos/cm 1 


2010-05 12-225 19-Feb-11 Temperature N/A 15.1  °C 0.1 


2010-05 12-225 19-Feb-11 pH N/A 8.07  pH units 0.1 


2010-05 12-225 20-Feb-11 TOC N/A 11.2  mg/L 1 


2010-05 12-225 20-Feb-11 DOC N/A 8.4  mg/L 1 


2010-05 12-225 19-Feb-11 Turbidity N/A 77.7  NTU 0.05 


2010-05 12-225 20-Feb-11 Turbidity N/A 52.8  NTU 0.05 


2010-05 12-225 20-Feb-11 NH3-N Total 0.41  mg/L 0.1 


2010-05 12-225 19-Feb-11 NO3-N N/A 0.72  mg/L 0.1 


2010-05 12-225 20-Feb-11 NO3-N N/A 0.63  mg/L 0.1 


2010-05 12-225 19-Feb-11 NO2-N N/A 0.09 J mg/L 0.1 


2010-05 12-225 20-Feb-11 NO2-N N/A 0.07 J mg/L 0.1 


2010-05 12-225 20-Feb-11 TKN Total 1.34  mg/L 0.1 


2010-05 12-225 20-Feb-11 P Total 0.15  mg/L 0.03 


2010-05 12-225 19-Feb-11 Ortho-P Diss 0.03  mg/L 0.03 


2010-05 12-225 20-Feb-11 Ortho-P Diss 0.03  mg/L 0.03 


2010-05 12-225 20-Feb-11 As Diss 0.6  ug/L 0.5 


2010-05 12-225 20-Feb-11 As Total 1.4  ug/L 0.5 


2010-05 12-225 20-Feb-11 Cd Diss 0.1 U ug/L 0.2 


2010-05 12-225 20-Feb-11 Cd Total 0.5  ug/L 0.2 


2010-05 12-225 20-Feb-11 Cr Diss 2.2  ug/L 1 


2010-05 12-225 20-Feb-11 Cr Total 7.5  ug/L 1 


2010-05 12-225 20-Feb-11 Cu Diss 14  ug/L 1 


2010-05 12-225 20-Feb-11 Cu Total 63  ug/L 1 


2010-05 12-225 20-Feb-11 Pb Diss 0.2 J ug/L 0.5 


2010-05 12-225 20-Feb-11 Pb Total 26  ug/L 0.5 


2010-05 12-225 20-Feb-11 Ni Diss 2.4  ug/L 1 


2010-05 12-225 20-Feb-11 Ni Total 7.4  ug/L 1 


2010-05 12-225 20-Feb-11 Zn Diss 110  ug/L 5 


2010-05 12-225 20-Feb-11 Zn Total 330  ug/L 5 


2010-05 12-346** 19-Feb-11 Hardness as CaCO3 Total 52  mg/L 2 
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Mobilization 
ID 


Site ID 
Sampling 


Date 
Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-05 12-346 19-Feb-11 TDS N/A 40  mg/L 1 


2010-05 12-346 19-Feb-11 TSS N/A 23  mg/L 1 


2010-05 12-346 19-Feb-11 EC N/A 143  umhos/cm 1 


2010-05 12-346 19-Feb-11 EC N/A 90.5  umhos/cm 1 


2010-05 12-346 19-Feb-11 TOC N/A 11.5  mg/L 1 


2010-05 12-346 19-Feb-11 DOC N/A 9.6  mg/L 1 


2010-05 12-346 19-Feb-11 Turbidity N/A 19.7  NTU 0.05 


2010-05 12-346 19-Feb-11 Turbidity N/A 31.1  NTU 0.05 


2010-05 12-346 19-Feb-11 NH3-N Total 0.08 J mg/L 0.1 


2010-05 12-346 19-Feb-11 NO3-N N/A 0.71  mg/L 0.1 


2010-05 12-346 19-Feb-11 NO3-N N/A 0.29  mg/L 0.1 


2010-05 12-346 19-Feb-11 NO2-N N/A 0.03 J mg/L 0.1 


2010-05 12-346 19-Feb-11 NO2-N N/A 0.09 J mg/L 0.1 


2010-05 12-346 19-Feb-11 TKN Total 0.85  mg/L 0.1 


2010-05 12-346 19-Feb-11 P Total 0.17  mg/L 0.03 


2010-05 12-346 19-Feb-11 Ortho-P Diss 0.1  mg/L 0.03 


2010-05 12-346 19-Feb-11 Ortho-P Diss 0.03  mg/L 0.03 


2010-05 12-346 19-Feb-11 As Diss 0.6  ug/L 0.5 


2010-05 12-346 19-Feb-11 As Total 1  ug/L 0.5 


2010-05 12-346 19-Feb-11 Cd Diss 0.1 U ug/L 0.2 


2010-05 12-346 19-Feb-11 Cd Total 0.2  ug/L 0.2 


2010-05 12-346 19-Feb-11 Cr Diss 2.2  ug/L 1 


2010-05 12-346 19-Feb-11 Cr Total 5  ug/L 1 


2010-05 12-346 19-Feb-11 Cu Diss 12  ug/L 1 


2010-05 12-346 19-Feb-11 Cu Total 30  ug/L 1 


2010-05 12-346 19-Feb-11 Pb Diss 0.2 J ug/L 0.5 


2010-05 12-346 19-Feb-11 Pb Total 10  ug/L 0.5 


2010-05 12-346 19-Feb-11 Ni Diss 1.4  ug/L 1 


2010-05 12-346 19-Feb-11 Ni Total 3.7  ug/L 1 


2010-05 12-346 19-Feb-11 Zn Diss 19  ug/L 5 


2010-05 12-346 19-Feb-11 Zn Total 82  ug/L 5 


2010-05 12-347*** 19-Feb-11 Hardness as CaCO3 Total 74  mg/L 2 
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Mobilization 
ID 


Site ID 
Sampling 


Date 
Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-05 12-347 19-Feb-11 TDS N/A 132  mg/L 1 


2010-05 12-347 19-Feb-11 TSS N/A 21  mg/L 1 


2010-05 12-347 19-Feb-11 EC N/A 180  umhos/cm 1 


2010-05 12-347 19-Feb-11 TOC N/A 26.1  mg/L 1 


2010-05 12-347 19-Feb-11 DOC N/A 24.3  mg/L 1 


2010-05 12-347 19-Feb-11 Turbidity N/A 185  NTU 0.05 


2010-05 12-347 19-Feb-11 NH3-N Total 0.02 J mg/L 0.1 


2010-05 12-347 19-Feb-11 NO3-N N/A 0.13  mg/L 0.1 


2010-05 12-347 19-Feb-11 NO2-N N/A 0.02 J mg/L 0.1 


2010-05 12-347 19-Feb-11 TKN Total 1.43  mg/L 0.1 


2010-05 12-347 19-Feb-11 P Total 0.36  mg/L 0.03 


2010-05 12-347 19-Feb-11 Ortho-P Diss 0.28  mg/L 0.03 


2010-05 12-347 19-Feb-11 As Diss 0.9  ug/L 0.5 


2010-05 12-347 19-Feb-11 As Total 1.2  ug/L 0.5 


2010-05 12-347 19-Feb-11 Cd Diss 0.1 J ug/L 0.2 


2010-05 12-347 19-Feb-11 Cd Total 0.5  ug/L 0.2 


2010-05 12-347 19-Feb-11 Cr Diss 1.8  ug/L 1 


2010-05 12-347 19-Feb-11 Cr Total 3.6  ug/L 1 


2010-05 12-347 19-Feb-11 Cu Diss 12  ug/L 1 


2010-05 12-347 19-Feb-11 Cu Total 19  ug/L 1 


2010-05 12-347 19-Feb-11 Pb Diss 0.5  ug/L 0.5 


2010-05 12-347 19-Feb-11 Pb Total 4.8  ug/L 0.5 


2010-05 12-347 19-Feb-11 Ni Diss 2.7  ug/L 1 


2010-05 12-347 19-Feb-11 Ni Total 4  ug/L 1 


2010-05 12-347 19-Feb-11 Zn Diss 25  ug/L 5 


2010-05 12-347 19-Feb-11 Zn Total 47  ug/L 5 


2010-05 12-349*** 19-Feb-11 Hardness as CaCO3 Total 78  mg/L 2 


2010-05 12-349 19-Feb-11 TDS N/A 66  mg/L 1 


2010-05 12-349 19-Feb-11 TSS N/A 364  mg/L 1 


2010-05 12-349 19-Feb-11 EC N/A 114  umhos/cm 1 


2010-05 12-349 19-Feb-11 TOC N/A 19.3  mg/L 1 


2010-05 12-349 19-Feb-11 DOC N/A 18  mg/L 1 
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Mobilization 
ID 


Site ID 
Sampling 


Date 
Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-05 12-349 19-Feb-11 Turbidity N/A 0.1  NTU 0.05 


2010-05 12-349 19-Feb-11 NH3-N Total 0.18  mg/L 0.1 


2010-05 12-349 19-Feb-11 NO3-N N/A 0.62  mg/L 0.1 


2010-05 12-349 19-Feb-11 NO2-N N/A 0.02 J mg/L 0.1 


2010-05 12-349 19-Feb-11 TKN Total 3.06  mg/L 0.1 


2010-05 12-349 19-Feb-11 P Total 0.92  mg/L 0.03 


2010-05 12-349 19-Feb-11 Ortho-P Diss 0.51  mg/L 0.03 


2010-05 12-349 19-Feb-11 As Diss 1.6  ug/L 0.5 


2010-05 12-349 19-Feb-11 As Total 5.2  ug/L 0.5 


2010-05 12-349 19-Feb-11 Cd Diss 0.1 U ug/L 0.2 


2010-05 12-349 19-Feb-11 Cd Total 2.1  ug/L 0.2 


2010-05 12-349 19-Feb-11 Cr Diss 1.7  ug/L 1 


2010-05 12-349 19-Feb-11 Cr Total 25  ug/L 1 


2010-05 12-349 19-Feb-11 Cu Diss 10  ug/L 1 


2010-05 12-349 19-Feb-11 Cu Total 44  ug/L 1 


2010-05 12-349 19-Feb-11 Pb Diss 0.4 J ug/L 0.5 


2010-05 12-349 19-Feb-11 Pb Total 49  ug/L 0.5 


2010-05 12-349 19-Feb-11 Ni Diss 2.4  ug/L 1 


2010-05 12-349 19-Feb-11 Ni Total 25  ug/L 1 


2010-05 12-349 19-Feb-11 Zn Diss 11  ug/L 5 


2010-05 12-349 19-Feb-11 Zn Total 250  ug/L 5 


*Qualifier of “J” indicates that the analyte was detected at a level below the method reporting limit; therefore, result 


is an estimated concentration. 


Qualifier of “U” indicates that the analyte was included in the analysis and confirmed to be below the method 


reporting limit (MRL). Analyte was not detected above the method detection limit (MDL) 


**Two samples were submitted for Station 12-346 on February 19, 2011. The first composite sample was collected at 


02:08 and the second composite sample was collected at 22:38.  The composite sample collected at 02:08 was submitted 


to the laboratory to meet holding time requirements. 


***Lab data for Stations 12-347 and 12-349 should be rejected due to the low percent capture at each station. 







STORM EVENT 


02/25/2011 







CTSW-TM-11 211 16 24 Page 1 of 27 


Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/25/2011 


 


Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF (in) / 


Probability 
Antecedent 
Dry Hours 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.90 1.15/90% 138 Yes 246,753 96 Yes   


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.90 1.15/90% 138 Yes 88,419 99 Yes   


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.88 1.05/100% 137 Yes 4,302 96 Yes  


12-344 Westminster GRVTS South, 15 ft Rainfall 0.88 1.05/100% 137 Yes 0 0 No 
No flow observed; 


infiltration suspected. 


12-345 Westminster GRVTS North, 15 ft Rainfall 0.88 1.05/100% 137 Yes 0 0 No 
No flow observed; 


infiltration suspected. 


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 1.77 1.05/100% 131 Yes 59,443 97 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 1.77 1.05/100% 131 Yes 11,514 89 Yes 


Sampler malfunctioned 
and was continuously 


taking sample readings  


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 1.77 1.05/100% 131 Yes 16,728 98 Yes 


Sampler malfunctioned 
and was continuously 


taking sample readings   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 1.77 1.05/100% 131 Yes 1,731 93 Yes   


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 1.77 1.05/100% 131 Yes 4,274 97 Yes   


*Antecedent dry hours were calculated based on time difference between the stop date/time of the Storm Event No. 2010-05, which occurred on February 


18, 2011, and the start date/time of Storm Event No. 2010-06 as indicated by the rain gauge at each site. 


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/25/2011 


 
 


CTSW-TM-11 211 16 24 Page 2 of 27 
 


Event Description 


This Post Storm Technical Memorandum (PSTM), Number 06, discusses Storm Event No. 2010-06 of the 2010-2011 wet season for the Ornamental 


Roadside Vegetated Treatment Sites (ORVTS) Study.  The event started on February 25 and ended on February 27, 2011.  The event description, 


mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order that they appear 


in the Sampling Summary Table above. 


 


Storm Event No. 2010-06 produced moderate rainfall over southern California.  Weather data on the morning of February 25, 2011 indicated a 


quantitative precipitation forecast (QPF) of 1.15 inches (29.21 mm) and a probability of 90% for San Diego County area (Caltrans District 11) and a 


QPF of 1.05 inches (26.67 mm) and a probability of 100% for Orange County area (Caltrans District 12).  The storm produced 0.90 inch (22.86 mm) 


of precipitation at the Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) location, 0.88 inch (22.35 mm) of precipitation at the 


Westminster GRVTS location, and 1.77 inches (44.96 mm) of precipitation at the Yorba Linda Expanded Roadside Vegetated Treatment Sites 


(ERVTS) location. 


 


 


Mobilization Summary 


The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 


(Document No. CTSW-PL-09-208.18.1F) and mobilization began on February 25, 2011.  Monitoring has been discontinued at the San Diego SR-52 


location (Stations 11-328, 11-329 and 11-330) based on direction received from Caltrans staff on January 19, 2010.  Each of monitored locations 


received rainfall amounts that met the Caltrans OM&M plan criteria for a “representative storm event.”  Composite samples at eight of the ten 


monitoring stations throughout the project stations were collected and analyzed as described in the project OM&M Plan. 


 


Sampling Issues 


Composite samples were collected at each of the Carlsbad GRVTS monitoring locations (Stations 11-326 and 11-327).  At the edge of pavement 


(EOP) station (Station 11-326) the runoff to rainfall (RO/Rain) ratio was significantly less than expected for an EOP station.  Field crews have 


observed flow bypassing along the shoulder on the east side of the flume during previous events.  This is a result of the flume interface configuration 


and the limited capacity of the upstream concrete ditch that directs flow towards the flume at Station 11-326.  It should be noted that field crews 


observed that flow bypassing the flume (Station 11-326) continues to bypass the bio-swale, along the shoulder due to the dense vegetation along the 


edge of pavement.  However, field crews identified that runoff that bypasses the influent flume (Station 11-326) is directed along the EOP and ponds 


in the pullout area upgradient from effluent Station 11-327.  When sufficient ponding has occurred, runoff overtops the pullout area and flows north 


into the manhole grate and collection system for Station 11-327.  Field crews observed that negligible amounts of ponded runoff is captured by the 


sample strainer or recorded by the bubbler.  Station 11-327 received greater than expected flow for the precipitation amount that occurred.  Peak 


rainfall and subsequent flow occurred after the soil within the bio-swale had attained complete saturation.  Therefore, most of the peak rainfall did 


not infiltrate within the bio-swale and produced runoff that was greater than expected.  Therefore, collected runoff is representative of stormwater 
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that had traversed through the bio-swale.  Based on the observations noted above, it is recommended that the flow data for Stations 11-326 and 11-


327 should be accepted. 


 


A composite sample was collected at the Westminster GRVTS EOP (Station 12-343) and no samples were collected at Stations 12-344 (15’ bio-strip) 


and 12-345 (15’ bio-strip) due to no recorded flow.  Station 12-343 received a lower RO/Rain ratio than expected.  As previously noted, field crews 


observed a crack within the roadway that runs the entire length of the Westminster site.  The crack is situated between lane four and the shoulder.  


The crack could be causing a diversion resulting in lower flows than expected.  Historically, low RO/Rain ratio at Station 12-343 have been noted, 


despite decreasing the estimated drainage areas from 0.08 ha to 0.04 ha.  As indicated in the table below, the RO/Rain ratio observed for the 2009-


2010 wet season ranged from 0.144 to 0.764 at Station 12-343.  While the event RO/Rain ratio of 0.451 fell within the previously noted range, the 


amount is less than expected for an EOP station.  At bio-strip Stations 12-344 and 12-345 field crews noticed low spots in the strip plots, potentially 


resulting in undermining and infiltration of runoff underneath the collection pipes.  The flashing strip has settled below the collection pipe in some 


areas, potentially due to undermining. This creates a minor impediment to flow to the collection pipe.  Field crews observed that the underside of the 


fiber roll installed on the downstream side of the collection pipe at Station 12-344 was dry.  This indicates that infiltrated runoff does not continue 


past the collection pipe to the ice plant downstream of the strip.  Similar infiltration could be occurring at Station 12-345.  Despite the position of the 


flashing strip, which likely contributes to runoff infiltration, this would still occur naturally if the collection pipe was not present because of the 


topography and density of the surrounding vegetation.  It is assumed that little to no flow will be recorded during future storm events, but infiltration 


can continue to be documented at this location. 


 


Composite samples were collected at each of the Yorba Linda ERVTS stations.  The EOP station (Station 12-225) received flow that was greater than 


the expected flow volume for the amount of precipitation measured.  The station (Station 12-225) had a RO/Rain ratio of 1.45.  As indicated in the 


table below, the RO/Rain ratio of accepted data for the 2009-2010 wet season ranged from 0.89 to 1.19.  The excess runoff is likely due to bypassing 


flow from upstream resulting in a larger effective drainage area than that typically assumed for smaller storms.  The inaccuracy associated with the 


flow measurement devices used for this study is also a potential cause resulting in a RO/Rain ratio that is greater than 1.  The bio-strip stations at 


Yorba Linda received significantly lower flows than expected for bio-strip station.  At bio-strip Station 12-346 field crews observed that infiltration 


occurred on both sides of the collection pipe and underneath the flashing strip, indicating that the collection system is causing some infiltration.  


Additionally, field crews observed that the flashing strip had settled under the collection pipe in several places as a result of the undermining that has 


been occurring throughout wet season 2010-2011.  As previously noted, a field visit revealed a depression in the middle of the vegetation at Station 


12-347 that could impede flow and result in ponding and increased infiltration.  As discussed with Caltrans staff, this will not be repaired during the 


2010-2011 wet season because it would require removal of a significant amount of vegetation.  Stations 12-346 and 12-347 each experienced 


sampling machine malfunction.  Periodically throughout the storm the sampling machine malfunctioned by continuously taking aliquots.  Field crews 


were unable to stop the machine from continuous sampling.  This is potentially due to the relatively low setting of the sampler pacing which was 


based on a low QPF.  As a result, the automated sampler was unable to maintain aliquot pacing during high flows and the automated sampler 


compensated by continuously collecting aliquots during lower flows.  Despite the sampler malfunction, the composite samples should be accepted 
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because the data meets the percent capture requirements outlined in the OM&M plan.  Although the re-graded gravel is now level at Station 12-348, 


some areas remain below the vegetation strip.  The low-lying areas could contribute to diversion of the flow.  It is suspected that each bio-strip 


stations at Yorba Linda (Stations 12-346, 12-347, 12-348 and 12-349) may be experiencing the same phenomena with the gravel shoulder diverting 


the flow from the vegetation, but the diversion appears to be most significant at Stations 12-348 and 12-349.  A small amount of flow from the gravel 


shoulder was observed entering between the vegetation plots for Stations 12-348 and 12-349.  This flow is most likely not rated by the collection 


systems.  The remainder of the diverted flow from the gravel shoulder continues past Station 12-349.  An unknown amount of runoff infiltrates along 


the gravel shoulder, while the remainder of the runoff flows into a ditch that discharges into a storm drain downstream of the study site.  Re-grading 


the gravel may rectify the issue; however, typical highway conditions (such as vehicular traffic and erosion) redistribute the gravel, which will 


continue to impede flow.  Although some flow has been observed bypassing the Yorba Linda strip stations, flow continues to be rated at these 


stations.  It can be concluded that while flow may be underestimated, the flow data should be accepted. 


 


 


Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Notes are provided on hydrographs. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


RO/Rain ratio at EOP stations is reasonable given the relatively large amount of rainfall received.  RO/Rain ratio at bio-swale/bio-strip stations is 


generally lower than expected, but generally consistent with past storms as shown in the table below. See narrative above and hydrograph notes 


below for summary of potential issues. 


 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
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Gauge at Carlsbad bio-swale (Station 11-327) measured 0.90 inch (22.86 mm); gauge at Palomar Airport (KCRQ) recorded 1.34 inches (34.04 mm). 


Gauge at Westminster EOP (Station 12-343) recorded 0.88 inch (22.35 mm); gauge at Los Alamitos Airfield (KSLI) recorded 0.83 inch (21.08 mm). 


Gauge at Yorba Linda (Station 12-225) measured 1.77 inches (44.96 mm); gauge at Corona (KAJO) recorded 1.09 inches (27.69 mm). 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 


Runoff response is reasonable because infiltration and/or bypass have been documented.  See narrative above and hydrograph notes below for 


summary of potential issues. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 


Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 


Any questions or problems that arose during our review of this field data have been resolved.


 
The cause of the sampler malfunction at Stations 12-346 and 12-347 has been identified as a pacing issue.  Refer to the narrative above. 
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Caltrans Site 
ID 


Station Name/Location 
Assumed 


RO/Rain Ratio 


Storm Event No. 
2010-06  


RO/Rain Ratio 


Accepted 2009-2010 
RO/Rain Ratio   


Min - Max 


Recorded RO/Rain Ratio 
2010-2011 Min - Max* 


11-326 Carlsbad GRVTS EOP, 0 ft 0.92 0.627 0.269 - 0.534 0.545 - 0.663 


11-327 Carlsbad  ERVTS South, 365 ft 0.10 0.201 0.010 - 0.025 0.004 - 0.158 


12-343 Westminster GRVTS EOP, 0 ft 0.92 0.451 0.144 - 0.764 0.093 - 0.495 


12-344 Westminster GRVTS South, 15 ft 0.73 N/A 0.002 - 0.105 N/A 


12-345 Westminster GRVTS North, 15 ft 0.73 N/A 0.000 - 0.098  N/A 


12-225 Yorba Linda ERVTS EOP, 0 ft 0.92 1.453 0.89 - 1.19 0.908 - 1.275 


12-346 Yorba Linda ERVTS West, 10 ft 0.79 0.226 0.09 - 0.52 0.08 - 0.367 


12-347 Yorba Linda ERVTS West-Central, 21 ft 0.67 0.308 0.27 - 0.70 0.019 - 0.417 


12-348** Yorba Linda ERVTS East-Central, 21 ft 0.67 0.030 0.13** 0.001 - 0.047 


12-349*** Yorba Linda ERVTS East, 21 ft 0.67 0.078 0.12 - 0.24 0.011*** 


*2010-2011 wet season RO/Rain ratio is the range recorded for storms prior to Storm Event No. 2010-06 


**At Station 12-348, one storm in 2009-2010 wet season had accepted flow data. 


***At Station 12-349, one storm in 2010-2011 wet season that was monitored prior to Storm Event No. 2010-06 had measurable flow. 
 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/25/2011 


 
 


CTSW-TM-11 211 16 24 Page 7 of 27 
 


0


3


6


9


12


15


18


21


24


27


30


2
/2


5
/1


1
 1


8
:0


0


2
/2


5
/1


1
 2


1
:0


0


2
/2


6
/1


1
 0


:0
0


2
/2


6
/1


1
 3


:0
0


2
/2


6
/1


1
 6


:0
0


2
/2


6
/1


1
 9


:0
0


2
/2


6
/1


1
 1


2
:0


0


2
/2


6
/1


1
 1


5
:0


0


2
/2


6
/1


1
 1


8
:0


0


2
/2


6
/1


1
 2


1
:0


0


2
/2


7
/1


1
 0


:0
0


2
/2


7
/1


1
 3


:0
0


2
/2


7
/1


1
 6


:0
0


2
/2


7
/1


1
 9


:0
0


2
/2


7
/1


1
 1


2
:0


0


2
/2


7
/1


1
 1


5
:0


0


Date/Time


R
a


in
fa


ll
 I


n
te


n
s


it
y


 (
m


m
/h


r)


0


3


6


9


12


15


18


21


24


27


30


F
lo


w
 R


a
te


 (
L


/s
)


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Carlsbad GRVTS EOP (11-326, 0 ft)


Event: 2/25/2011 - 2/27/2011


Catchment Area (ha): 1.7215


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 02/26/11 01:40


Stop Date/Time: 02/26/11 07:59


Event Rain (mm): 22.86


Max Intensity (mm/hr): 27.43


Runoff Data


Start Date/Time: 02/26/11 02:01


Stop Date/Time: 02/27/11 13:12


Total Flow Volume (L): 246753


Peak Flow (L/s): 21.33


Obs. Fraction Runoff/Rain Volume: 0.627


Sample Data


Start Date/Time: 02/26/11 02:18


Stop Date/Time: 02/26/11 23:19


Estimated Percent Capture: 96%


Successful Aliquots: 86


Notes: RO/Rain<<1_RO bypassing Carlsbad GRVTS EOP due to concrete ditch transition to the flume; site reconfiguration may be required. RO/Rain 


from 2009-10 wet season ranged from 0.272 to 0.534.
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Event Summary
Site: Carlsbad  ERVTS South (11-327, 365 ft)


Event: 2/25/11 - 2/27/11


Catchment Area (ha): 1.925


Assumed Fraction Runoff/Rain Volume: 0.1


Rain Data


Start Date/Time: 02/26/11 01:40


Stop Date/Time: 02/26/11 07:59


Event Rain (mm): 22.86


Max Intensity (mm/hr): 27.43


Runoff Data


Start Date/Time: 02/26/11 01:41


Stop Date/Time: 02/26/11 23:23


Total Flow Volume (L): 88419


Peak Flow (L/s): 11.45


Obs. Fraction Runoff/Rain Volume: 0.201


Sample Data


Start Date/Time: 02/26/11 03:55


Stop Date/Time: 02/26/11 11:54


Estimated Percent Capture: 99%


Successful Aliquots: 155


Notes: RO/Rain>130% of assumed potentially due to relatively high intensity rainfall being sustained over a long period of time. RO/Rain for 2009-10 


wet season ranged from 0.010 to 0.025.
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Event Summary
Site: Westminster GRVTS EOP (12-343, 0 ft)


Event: 2/25/2011 - 2/27/2011


Catchment Area (ha): 0.0427


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 02/25/11 19:27


Stop Date/Time: 02/26/11 05:12


Event Rain (mm): 22.35


Max Intensity (mm/hr): 24.38


Runoff Data


Start Date/Time: 02/25/11 20:35


Stop Date/Time: 02/26/11 05:23


Total Flow Volume (L): 4302


Peak Flow (L/s): 2.39


Obs. Fraction Runoff/Rain Volume: 0.451


Sample Data


Start Date/Time: 02/25/11 21:02


Stop Date/Time: 02/26/11 03:49


Estimated Percent Capture: 96%


Successful Aliquots: 50


Notes: RO/Rain<<1_RO diversion suspected due to presence of a crack within roadway. Max intensity at 00:49 produced immediate runoff due to 


magnitude of rainfall combined with saturation of pavement.  RO/Rain for 2009-10 wet season ranged from 0.144 to 0.764. 
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Event Summary
Site: Westminster GRVTS South (12-344, 15 ft)


Event: 2/25/2011 - 2/27/2011


Catchment Area (ha): 0.0557


Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data


Start Date/Time: 02/25/11 19:27


Stop Date/Time: 02/26/11 05:12


Event Rain (mm): 22.35


Max Intensity (mm/hr): 24.38


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: No flow observed. Infiltration suspected due to topography and density of vegetation. Data should be accepted because infiltration has been 


documented. RO/Rain for 2009-10 wet season ranged from 0.003 to 0.076.
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Event Summary
Site: Westminster GRVTS North (12-345, 15 ft)


Event: 2/25/2011 - 2/27/2011


Catchment Area (ha): 0.0557


Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data


Start Date/Time: 02/25/11 19:27


Stop Date/Time: 02/26/11 05:12


Event Rain (mm): 22.35


Max Intensity (mm/hr): 24.38


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: No flow observed. Infiltration suspected due to topography and density of vegetation. Data should be accepted because infiltration has been 


documented. RO/Rain for 2009-10 wet season ranged from 0.000 to 0.173.
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Event Summary
Site: Yorba Linda ERVTS EOP (12-225, 0 ft)


Event: 2/25/2011 - 2/27/2011


Catchment Area (ha): 0.091


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 02/25/11 17:31


Stop Date/Time: 02/26/11 06:05


Event Rain (mm): 44.96


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: 02/25/11 17:34


Stop Date/Time: 02/26/11 12:22


Total Flow Volume (L): 59443


Peak Flow (L/s): 7.92


Obs. Fraction Runoff/Rain Volume: 1.453


Sample Data


Start Date/Time: 02/25/11 19:53


Stop Date/Time: 02/26/11 09:42


Estimated Percent Capture: 97%


Successful Aliquots: 69


Notes: RO/Rain>1_upstream bypass suspected resulting in larger effective drainage area than typically assumed for smaller storms as well as 


inaccuracies of flow measurement devices used for this study.  RO/Rain for 2009-10 wet season ranged from 0.89 to 1.19.
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Event Summary
Site: Yorba Linda ERVTS West (12-346, 10 ft)


Event: 2/25/2011 - 2/27/2011


Catchment Area (ha): 0.1133


Assumed Fraction Runoff/Rain Volume: 0.79


Rain Data


Start Date/Time: 02/25/11 17:31


Stop Date/Time: 02/26/11 06:05


Event Rain (mm): 44.96


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: 02/25/11 19:00


Stop Date/Time: 02/26/11 06:41


Total Flow Volume (L): 11514


Peak Flow (L/s): 6.41


Obs. Fraction Runoff/Rain Volume: 0.226


Sample Data


Start Date/Time: 02/25/11 21:36


Stop Date/Time: 02/26/11 05:31


Estimated Percent Capture: 89%


Successful Aliquots: 122


Notes: RO/Rain<<1_RO infiltration suspected due to undermining of collection system. Sampler malfunctioned by taking continuous samples. 


Actual flow>expected flow. Therefore pacing was set too low. RO/Rain for 2009-10 wet season ranged from 0.00 to 0.52.
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Event Summary
Site: Yorba Linda ERVTS West-Central (12-347, 21 ft)


Event: 2/25/2011 - 2/27/2011


Catchment Area (ha): 0.1208


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 02/25/11 17:31


Stop Date/Time: 02/26/11 06:05


Event Rain (mm): 44.96


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: 02/25/11 21:27


Stop Date/Time: 02/26/11 09:57


Total Flow Volume (L): 16728


Peak Flow (L/s): 7.48


Obs. Fraction Runoff/Rain Volume: 0.308


Sample Data


Start Date/Time: 02/25/11 22:07


Stop Date/Time: 02/26/11 06:56


Estimated Percent Capture: 98%


Successful Aliquots: 195


Notes: RO/Rain<<1_RO ponding and infiltration suspected due to low spot within the vegetation. This is likely causing delayed flow response. 


Sampler malfunctioned by continuously taking samples. RO/Rain for 2009-10 season ranged from 0.27 to 0.70.
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Flow Rate (L/s)


Sample Taken


Event Summary
Site: Yorba Linda ERVTS East-Central (12-348, 21 ft)


Event: 2/25/2011 - 2/27/2011


Catchment Area (ha): 0.1291


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 02/25/11 17:31


Stop Date/Time: 02/26/11 06:05


Event Rain (mm): 44.96


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: 02/25/11 21:27


Stop Date/Time: 02/26/11 06:46


Total Flow Volume (L): 1731


Peak Flow (L/s): 1.11


Obs. Fraction Runoff/Rain Volume: 0.030


Sample Data


Start Date/Time: 02/26/11 00:26


Stop Date/Time: 02/26/11 05:24


Estimated Percent Capture: 93%


Successful Aliquots: 20


Notes: RO/Rain<<1_RO flow bypass suspected due to lower elevation of gravel shoulder compared to vegetation. RO/Rain for 2009-10 wet season 


ranged from 0.00 to 0.13
 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 2/25/2011 


 
 


CTSW-TM-11 211 16 24 Page 16 of 27 
 


0


4


8


12


16


20


24


28


32


36


40


2
/2


5
/1


1
 1


2
:0


0


2
/2


5
/1


1
 1


4
:0


0


2
/2


5
/1


1
 1


6
:0


0


2
/2


5
/1


1
 1


8
:0


0


2
/2


5
/1


1
 2


0
:0


0


2
/2


5
/1


1
 2


2
:0


0


2
/2


6
/1


1
 0


:0
0


2
/2


6
/1


1
 2


:0
0


2
/2


6
/1


1
 4


:0
0


2
/2


6
/1


1
 6


:0
0


2
/2


6
/1


1
 8


:0
0


2
/2


6
/1


1
 1


0
:0


0


2
/2


6
/1


1
 1


2
:0


0


2
/2


6
/1


1
 1


4
:0


0


2
/2


6
/1


1
 1


6
:0


0


2
/2


6
/1


1
 1


8
:0


0


Date/Time


R
a


in
fa


ll
 I


n
te


n
s


it
y


 (
m


m
/h


r)


0.0


0.2


0.4


0.6


0.8


1.0


1.2


1.4


1.6


1.8


2.0


F
lo


w
 R


a
te


 (
L


/s
)


Rainfall Intensity (mm/hr)
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Sample Taken


Event Summary
Site: Yorba Linda ERVTS East (12-349, 21 ft)


Event: 2/25/2011 - 2/27/2011


Catchment Area (ha): 0.1226


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 02/25/11 17:31


Stop Date/Time: 02/26/11 06:05


Event Rain (mm): 44.96


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: 02/25/11 18:51


Stop Date/Time: 02/26/11 07:49


Total Flow Volume (L): 4274


Peak Flow (L/s): 1.25


Obs. Fraction Runoff/Rain Volume: 0.078


Sample Data


Start Date/Time: 02/25/11 22:10


Stop Date/Time: 02/26/11 06:21


Estimated Percent Capture: 97%


Successful Aliquots: 50


Notes: RO/Rain<<1_RO diversion suspected due to lower elevation of gravel shoulder compared to vegetation. RO/Rain for 2009-10 wet season 


ranged from 0.12 to 0.24.
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Examination of the analytical data for stations with successful sample collection (Stations 11-326, 11-327, 12-343, 12-225, 12-346, 12-347, 12-348 


and 12-349) indicate that observed constituent concentrations are consistent with what had generally been observed in freeway runoff samples in the 


2003 Caltrans Discharge Characterization Study Report (CTSW-RT-03-065.51.42).  Arsenic (As), cadmium (Cd), and lead (Pb) had reported values 


that were considerably lower, when compared to concentrations previously observed in freeway runoff samples in California.  Since the Caltrans 


Discharge Characterization Study was conducted in 2003, the public has moved away from using Pb in most products.  However, Pb was detected 


below the Method Reporting Limit (MRL) and the concentration given is an estimate.  Constituents detected below the MRL are designated with a 


qualifier in the table below. It should be noted that during the Caltrans Discharge Characterization Study (Caltrans 2003), Caltrans only reported 


down to the Method Reporting Limit (MRL).  Recently, Caltrans has requested that studies report down below the MRL, to the Method Detection 


Limit (MDL).   


Comparison of the results for the Carlsbad stations (Stations 11-326 and 11-327) indicate that conventional constituents, except turbidity and total 


suspended solids (TSS), had elevated concentrations in the bio-swale discharge (Station 11-327) compared to the EOP (Station 11-326).  It should be 


noted that two separate composite samples were collected at both Stations 11-326 and 11-327 on February 26, 2011 as illustrated in the table below.  


For Station 11-326 the first composite sample was collected at 06:41 and the second sample was taken at 23:18.  For Station 11-327 the first 


composite sample was collected at 09:32 and the second sample was taken at 11:53.  The first composite sample collected at each station was 


submitted in order to meet holding time requirements and the results for short hold-time constituents are reported discretely.  The nutrient 


concentrations had varying results with decreases in ammonia (NH3-N), nitrite (NO2-N), and nitrate (NO3-N) while the remaining nutrient 


concentrations increased in the bio-swale discharge compared to the EOP.  Metal concentrations detected above the MRL had reduced or identical 


concentrations within the bio-strip discharge compared to the EOP samples.  As noted above, analytes detected at concentrations lower than the MRL 


are estimates thereby indicating that increases in concentrations from the EOP to the bio-swale discharge are not a major concern.  


No samples were collected at the Westminster bio-strip stations (Stations 12-344 and 12-345) so there is no comparison to the EOP sample (Station 


12-343). 


Comparison of the results for the Yorba Linda stations (Stations 12-225, 12-346, 12-347, 12-348, and 12-349) indicate that most constituents within 


the bio-strip discharge for Station 12-346 had generally reduced concentrations when compared to the EOP (Station 12-225).  However, most 


constituents generally had elevated concentrations when compared to the EOP in the discharges for bio-strip Stations 12-347, 12-348, and 12-349.  


Analytes that increased in each of the four bio-strip discharges compared to the EOP sample were hardness, total dissolved solids (TDS), 


conductivity (EC), total and dissolved organic carbon (TOC and DOC respectively), phosphorus (P), dissolved ortho-phosphate (Ortho-P) and 


dissolved Pb.  It should be noted that dissolved Ortho-P and dissolved Pb were detected below the MRL in the EOP sample.  Therefore, the 


concentrations are estimates that are designated with a qualifier as shown in the table below. 


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-


065.51.42. 
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Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.


 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 


compared to each other in the same sample.
 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 


Sampling 
Date 


Site ID Parameter Fraction Value Qualifier* Units Reporting Limit 


02/26/2011 11-326** Hardness as CaCO3 Total 30  mg/L 2 
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Sampling 
Date 


Site ID Parameter Fraction Value Qualifier* Units Reporting Limit 


02/26/2011 11-326 TDS N/A 26  mg/L 1 


02/26/2011 11-326 TSS N/A 12  mg/L 1 


02/26/2011 11-326 EC N/A 49  umhos/cm 1 


02/26/2011 11-326 EC N/A 65.5  umhos/cm 1 


02/26/2011 11-326 Temperature N/A 12.0  °C 0.1 


02/26/2011 11-326 pH N/A 7.83  pH units 0.1 


02/26/2011 11-326 TOC N/A 6.3  mg/L 1 


02/26/2011 11-326 DOC N/A 5.5  mg/L 1 


02/26/2011 11-326 Turbidity N/A 20.4  NTU 0.05 


02/26/2011 11-326 Turbidity N/A 15.5  NTU 0.05 


02/26/2011 11-326 NH3-N Total 0.34  mg/L 0.1 


02/26/2011 11-326 NO3-N N/A 0.22  mg/L 0.1 


02/26/2011 11-326 NO3-N N/A 0.21  mg/L 0.1 


02/26/2011 11-326 NO2-N N/A 0.03 J mg/L 0.1 


02/26/2011 11-326 NO2-N N/A 0.02 J mg/L 0.1 


02/26/2011 11-326 TKN Total 0.56  mg/L 0.1 


02/26/2011 11-326 P Total 0.11  mg/L 0.03 


02/26/2011 11-326 Ortho-P Diss 0.05  mg/L 0.03 


02/26/2011 11-326 Ortho-P Diss 0.04  mg/L 0.03 


02/26/2011 11-326 As Diss 0.2 J ug/L 0.5 


02/26/2011 11-326 As Total 0.5  ug/L 0.5 


02/26/2011 11-326 Cd Diss 0.1 U ug/L 0.2 


02/26/2011 11-326 Cd Total 0.1 U ug/L 0.2 


02/26/2011 11-326 Cr Diss 2.7  ug/L 1 


02/26/2011 11-326 Cr Total 4.7  ug/L 1 


02/26/2011 11-326 Cu Diss 9  ug/L 1 


02/26/2011 11-326 Cu Total 24  ug/L 1 


02/26/2011 11-326 Pb Diss 0.1 J ug/L 0.5 


02/26/2011 11-326 Pb Total 10  ug/L 0.5 


02/26/2011 11-326 Ni Diss 1.9  ug/L 1 


02/26/2011 11-326 Ni Total 3.3  ug/L 1 
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Sampling 
Date 


Site ID Parameter Fraction Value Qualifier* Units Reporting Limit 


02/26/2011 11-326 Zn Diss 26  ug/L 5 


02/26/2011 11-326 Zn Total 76  ug/L 5 


02/26/2011 11-327** Hardness as CaCO3 Total 34  mg/L 2 


02/26/2011 11-327 TDS N/A 44  mg/L 1 


02/26/2011 11-327 TSS N/A 1  mg/L 1 


02/26/2011 11-327 EC N/A 99.8  umhos/cm 1 


02/26/2011 11-327 EC N/A 89  umhos/cm 1 


02/26/2011 11-327 Temperature N/A 13.4  °C 0.1 


02/26/2011 11-327 pH N/A 7.60  pH units 0.1 


02/26/2011 11-327 TOC N/A 7  mg/L 1 


02/26/2011 11-327 DOC N/A 7  mg/L 1 


02/26/2011 11-327 Turbidity N/A 16.4  NTU 0.05 


02/26/2011 11-327 Turbidity N/A 17.2  NTU 0.05 


02/26/2011 11-327 NH3-N Total 0.25  mg/L 0.1 


02/26/2011 11-327 NO3-N N/A 0.09 J mg/L 0.1 


02/26/2011 11-327 NO3-N N/A 0.07 J mg/L 0.1 


02/26/2011 11-327 NO2-N N/A 0.01 U mg/L 0.1 


02/26/2011 11-327 NO2-N N/A 0.01 U mg/L 0.1 


02/26/2011 11-327 TKN Total 0.6  mg/L 0.1 


02/26/2011 11-327 P Total 0.17  mg/L 0.03 


02/26/2011 11-327 Ortho-P Diss 0.11  mg/L 0.03 


02/26/2011 11-327 Ortho-P Diss 0.09  mg/L 0.03 


02/26/2011 11-327 As Diss 0.3 J ug/L 0.5 


02/26/2011 11-327 As Total 0.3 J ug/L 0.5 


02/26/2011 11-327 Cd Diss 0.1 U ug/L 0.2 


02/26/2011 11-327 Cd Total 0.1 U ug/L 0.2 


02/26/2011 11-327 Cr Diss 1.7  ug/L 1 


02/26/2011 11-327 Cr Total 2.3  ug/L 1 


02/26/2011 11-327 Cu Diss 4.9  ug/L 1 


02/26/2011 11-327 Cu Total 5.9  ug/L 1 


02/26/2011 11-327 Pb Diss 0.1 J ug/L 0.5 
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Sampling 
Date 


Site ID Parameter Fraction Value Qualifier* Units Reporting Limit 


02/26/2011 11-327 Pb Total 1.9  ug/L 0.5 


02/26/2011 11-327 Ni Diss 0.6 J ug/L 1 


02/26/2011 11-327 Ni Total 0.8 J ug/L 1 


02/26/2011 11-327 Zn Diss 11  ug/L 5 


02/26/2011 11-327 Zn Total 12  ug/L 5 


02/26/2011 12-225 Hardness as CaCO3 Total 24  mg/L 2 


02/26/2011 12-225 TDS N/A 20  mg/L 1 


02/26/2011 12-225 TSS N/A 16  mg/L 1 


02/26/2011 12-225 EC N/A 30  umhos/cm 1 


02/26/2011 12-225 Temperature N/A 11.1  °C 0.1 


02/26/2011 12-225 pH N/A 7.67  pH units 0.1 


02/26/2011 12-225 TOC N/A 3.6  mg/L 1 


02/26/2011 12-225 DOC N/A 3.4  mg/L 1 


02/26/2011 12-225 Turbidity N/A 17  NTU 0.05 


02/26/2011 12-225 NH3-N Total 0.18  mg/L 0.1 


02/26/2011 12-225 NO3-N N/A 0.19  mg/L 0.1 


02/26/2011 12-225 NO2-N N/A 0.02 J mg/L 0.1 


02/26/2011 12-225 TKN Total 0.51  mg/L 0.1 


02/26/2011 12-225 P Total 0.08  mg/L 0.03 


02/26/2011 12-225 Ortho-P Diss 0.02 J mg/L 0.03 


02/26/2011 12-225 As Diss 0.2 J ug/L 0.5 


02/26/2011 12-225 As Total 0.5  ug/L 0.5 


02/26/2011 12-225 Cd Diss 0.1 U ug/L 0.2 


02/26/2011 12-225 Cd Total 0.1 J ug/L 0.2 


02/26/2011 12-225 Cr Diss 2  ug/L 1 


02/26/2011 12-225 Cr Total 3.8  ug/L 1 


02/26/2011 12-225 Cu Diss 5.6  ug/L 1 


02/26/2011 12-225 Cu Total 27  ug/L 1 


02/26/2011 12-225 Pb Diss 0.08 U ug/L 0.5 


02/26/2011 12-225 Pb Total 8.8  ug/L 0.5 


02/26/2011 12-225 Ni Diss 1.2  ug/L 1 
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Sampling 
Date 


Site ID Parameter Fraction Value Qualifier* Units Reporting Limit 


02/26/2011 12-225 Ni Total 3.6  ug/L 1 


02/26/2011 12-225 Zn Diss 57  ug/L 5 


02/26/2011 12-225 Zn Total 150  ug/L 5 


02/26/2011 12-343 Hardness as CaCO3 Total 34  mg/L 2 


02/26/2011 12-343 TDS N/A 24  mg/L 1 


02/26/2011 12-343 TSS N/A 30  mg/L 1 


02/26/2011 12-343 EC N/A 40  umhos/cm 1 


02/26/2011 12-343 Temperature N/A 13.1  °C 0.1 


02/26/2011 12-343 pH N/A 7.87  pH units 0.1 


02/26/2011 12-343 TOC N/A 5.3  mg/L 1 


02/26/2011 12-343 DOC N/A 4.9  mg/L 1 


02/26/2011 12-343 Turbidity N/A 11.2  NTU 0.05 


02/26/2011 12-343 NH3-N Total 0.54  mg/L 0.1 


02/26/2011 12-343 NO3-N N/A 0.2  mg/L 0.1 


02/26/2011 12-343 NO2-N N/A 0.02 J mg/L 0.1 


02/26/2011 12-343 TKN Total 1.21  mg/L 0.1 


02/26/2011 12-343 P Total 0.13  mg/L 0.03 


02/26/2011 12-343 Ortho-P Diss 0.06  mg/L 0.03 


02/26/2011 12-343 As Diss 0.2 J ug/L 0.5 


02/26/2011 12-343 As Total 1  ug/L 0.5 


02/26/2011 12-343 Cd Diss 0.1 U ug/L 0.2 


02/26/2011 12-343 Cd Total 0.3  ug/L 0.2 


02/26/2011 12-343 Cr Diss 0.8 J ug/L 1 


02/26/2011 12-343 Cr Total 4.8  ug/L 1 


02/26/2011 12-343 Cu Diss 7.2  ug/L 1 


02/26/2011 12-343 Cu Total 44  ug/L 1 


02/26/2011 12-343 Pb Diss 0.08 U ug/L 0.5 


02/26/2011 12-343 Pb Total 28  ug/L 0.5 


02/26/2011 12-343 Ni Diss 0.9 J ug/L 1 


02/26/2011 12-343 Ni Total 4.4  ug/L 1 


02/26/2011 12-343 Zn Diss 22  ug/L 5 
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Sampling 
Date 


Site ID Parameter Fraction Value Qualifier* Units Reporting Limit 


02/26/2011 12-343 Zn Total 200  ug/L 5 


02/26/2011 12-346 Hardness as CaCO3 Total 28  mg/L 2 


02/26/2011 12-346 TDS N/A 56  mg/L 1 


02/26/2011 12-346 TSS N/A 4  mg/L 1 


02/26/2011 12-346 EC N/A 39  umhos/cm 1 


02/26/2011 12-346 Temperature N/A 11.3  °C 0.1 


02/26/2011 12-346 pH N/A 7.6  pH units 0.1 


02/26/2011 12-346 TOC N/A 6.2  mg/L 1 


02/26/2011 12-346 DOC N/A 5.9  mg/L 1 


02/26/2011 12-346 Turbidity N/A 4.4  NTU 0.05 


02/26/2011 12-346 NH3-N Total 0.07 J mg/L 0.1 


02/26/2011 12-346 NO3-N N/A 0.15  mg/L 0.1 


02/26/2011 12-346 NO2-N N/A 0.01 J mg/L 0.1 


02/26/2011 12-346 TKN Total 0.49  mg/L 0.1 


02/26/2011 12-346 P Total 0.1  mg/L 0.03 


02/26/2011 12-346 Ortho-P Diss 0.07  mg/L 0.03 


02/26/2011 12-346 As Diss 0.2 J ug/L 0.5 


02/26/2011 12-346 As Total 0.3 J ug/L 0.5 


02/26/2011 12-346 Cd Diss 0.1 U ug/L 0.2 


02/26/2011 12-346 Cd Total 0.1 U ug/L 0.2 


02/26/2011 12-346 Cr Diss 1.5  ug/L 1 


02/26/2011 12-346 Cr Total 2.3  ug/L 1 


02/26/2011 12-346 Cu Diss 4.3  ug/L 1 


02/26/2011 12-346 Cu Total 5.9  ug/L 1 


02/26/2011 12-346 Pb Diss 0.3 J ug/L 0.5 


02/26/2011 12-346 Pb Total 1.8  ug/L 0.5 


02/26/2011 12-346 Ni Diss 0.4 J ug/L 1 


02/26/2011 12-346 Ni Total 0.6 J ug/L 1 


02/26/2011 12-346 Zn Diss 7.5  ug/L 5 


02/26/2011 12-346 Zn Total 11  ug/L 5 


02/26/2011 12-347 Hardness as CaCO3 Total 40  mg/L 2 
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Sampling 
Date 


Site ID Parameter Fraction Value Qualifier* Units Reporting Limit 


02/26/2011 12-347 TDS N/A 46  mg/L 1 


02/26/2011 12-347 TSS N/A 7  mg/L 1 


02/26/2011 12-347 EC N/A 87  umhos/cm 1 


02/26/2011 12-347 Temperature N/A 11.3  °C 0.1 


02/26/2011 12-347 pH N/A 7.8  pH units 0.1 


02/26/2011 12-347 TOC N/A 14.9  mg/L 1 


02/26/2011 12-347 DOC N/A 14.3  mg/L 1 


02/26/2011 12-347 Turbidity N/A 15.7  NTU 0.05 


02/26/2011 12-347 NH3-N Total 0.1  mg/L 0.1 


02/26/2011 12-347 NO3-N N/A 0.03 J mg/L 0.1 


02/26/2011 12-347 NO2-N N/A 0.01 U mg/L 0.1 


02/26/2011 12-347 TKN Total 0.88  mg/L 0.1 


02/26/2011 12-347 P Total 0.23  mg/L 0.03 


02/26/2011 12-347 Ortho-P Diss 0.17  mg/L 0.03 


02/26/2011 12-347 As Diss 0.8  ug/L 0.5 


02/26/2011 12-347 As Total 1.1  ug/L 0.5 


02/26/2011 12-347 Cd Diss 0.1 U ug/L 0.2 


02/26/2011 12-347 Cd Total 0.1 U ug/L 0.2 


02/26/2011 12-347 Cr Diss 0.8 J ug/L 1 


02/26/2011 12-347 Cr Total 1.5  ug/L 1 


02/26/2011 12-347 Cu Diss 7.1  ug/L 1 


02/26/2011 12-347 Cu Total 8.9  ug/L 1 


02/26/2011 12-347 Pb Diss 0.1 J ug/L 0.5 


02/26/2011 12-347 Pb Total 2.3  ug/L 0.5 


02/26/2011 12-347 Ni Diss 1.6  ug/L 1 


02/26/2011 12-347 Ni Total 2.6  ug/L 1 


02/26/2011 12-347 Zn Diss 13  ug/L 5 


02/26/2011 12-347 Zn Total 22  ug/L 5 


02/26/2011 12-348 Hardness as CaCO3 Total 32  mg/L 2 


02/26/2011 12-348 TDS N/A 40  mg/L 1 


02/26/2011 12-348 TSS N/A 49  mg/L 1 
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Sampling 
Date 


Site ID Parameter Fraction Value Qualifier* Units Reporting Limit 


02/26/2011 12-348 EC N/A 73  umhos/cm 1 


02/26/2011 12-348 Temperature N/A 11.6  °C 0.1 


02/26/2011 12-348 pH N/A 7.72  pH units 0.1 


02/26/2011 12-348 TOC N/A 15.1  mg/L 1 


02/26/2011 12-348 DOC N/A 14.1  mg/L 1 


02/26/2011 12-348 Turbidity N/A 23.6  NTU 0.05 


02/26/2011 12-348 NH3-N Total 0.18  mg/L 0.1 


02/26/2011 12-348 NO3-N N/A 0.12  mg/L 0.1 


02/26/2011 12-348 NO2-N N/A 0.01 U mg/L 0.1 


02/26/2011 12-348 TKN Total 1.9  mg/L 0.1 


02/26/2011 12-348 P Total 0.66  mg/L 0.03 


02/26/2011 12-348 Ortho-P Diss 0.52  mg/L 0.03 


02/26/2011 12-348 As Diss 1.9  ug/L 0.5 


02/26/2011 12-348 As Total 3  ug/L 0.5 


02/26/2011 12-348 Cd Diss 0.1 U ug/L 0.2 


02/26/2011 12-348 Cd Total 0.6  ug/L 0.2 


02/26/2011 12-348 Cr Diss 1  ug/L 1 


02/26/2011 12-348 Cr Total 6.1  ug/L 1 


02/26/2011 12-348 Cu Diss 8.5  ug/L 1 


02/26/2011 12-348 Cu Total 21  ug/L 1 


02/26/2011 12-348 Pb Diss 0.6  ug/L 0.5 


02/26/2011 12-348 Pb Total 8.9  ug/L 0.5 


02/26/2011 12-348 Ni Diss 2.3  ug/L 1 


02/26/2011 12-348 Ni Total 7.2  ug/L 1 


02/26/2011 12-348 Zn Diss 10  ug/L 5 


02/26/2011 12-348 Zn Total 72  ug/L 5 


02/26/2011 12-349 Hardness as CaCO3 Total 42  mg/L 2 


02/26/2011 12-349 TDS N/A 36  mg/L 1 


02/26/2011 12-349 TSS N/A 48  mg/L 1 


02/26/2011 12-349 EC N/A 70  umhos/cm 1 


02/26/2011 12-349 Temperature N/A 11.9  °C 0.1 
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Sampling 
Date 


Site ID Parameter Fraction Value Qualifier* Units Reporting Limit 


02/26/2011 12-349 pH N/A 7.51  pH units 0.1 


02/26/2011 12-349 TOC N/A 19.7  mg/L 1 


02/26/2011 12-349 DOC N/A 16.4  mg/L 1 


02/26/2011 12-349 Turbidity N/A 117  NTU 0.05 


02/26/2011 12-349 NH3-N Total 0.2  mg/L 0.1 


02/26/2011 12-349 NO3-N N/A 0.79  mg/L 0.1 


02/26/2011 12-349 NO2-N N/A 0.01 J mg/L 0.1 


02/26/2011 12-349 TKN Total 2.1  mg/L 0.1 


02/26/2011 12-349 P Total 0.94  mg/L 0.03 


02/26/2011 12-349 Ortho-P Diss 0.63  mg/L 0.03 


02/26/2011 12-349 As Diss 2.2  ug/L 0.5 


02/26/2011 12-349 As Total 4.9  ug/L 0.5 


02/26/2011 12-349 Cd Diss 0.2  ug/L 0.2 


02/26/2011 12-349 Cd Total 1.3  ug/L 0.2 


02/26/2011 12-349 Cr Diss 1.3  ug/L 1 


02/26/2011 12-349 Cr Total 17  ug/L 1 


02/26/2011 12-349 Cu Diss 8.3  ug/L 1 


02/26/2011 12-349 Cu Total 25  ug/L 1 


02/26/2011 12-349 Pb Diss 0.3 J ug/L 0.5 


02/26/2011 12-349 Pb Total 24  ug/L 0.5 


02/26/2011 12-349 Ni Diss 3  ug/L 1 


02/26/2011 12-349 Ni Total 17  ug/L 1 


02/26/2011 12-349 Zn Diss 13  ug/L 5 


02/26/2011 12-349 Zn Total 120  ug/L 5 


*Qualifier of “J” occurs when analyte was detected at a level below the method reporting limit; therefore, result is an 


estimated concentration. 


Qualifier of “U” occurs when the analyte was included in the analysis and confirmed to be below the method reporting 


limit (MRL). Analyte was not detected above the method detection limit (MDL). 


**Two samples were collected for both Stations 11-326 and 11-327 on February 26, 2011.  For Station 11-326 ,the first 


composite sample was collected at 06:41 and the second sample was collected at 23:18.  For Station 11-327, the first 


composite sample was collected at 09:32 and the second sample was collected at 11:53.  The first composite sample 
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collected at each station was submitted in order to meet holding time requirements and the results for short hold-time 


constituents are reported discretely. 
 







STORM EVENT 


03/20/2011 
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF (in) / 


Probability 
Antecedent 
Dry Hours 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 1.36 1.99/100% 330 Yes 313,893 89 Yes 


Issues were observed 
with flume level. Refer to 


narrative below. 


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 1.36 1.99/100% 330 Yes 137,149 97 Yes   


12-343 Westminster GRVTS EOP, 0 ft Rainfall 1.66 2.70/100% 321 Yes 11,418 97 Yes   


12-344 Westminster GRVTS South, 15 ft Rainfall 1.66 2.70/100% 321 Yes 278 37 Yes 


Sample volume did not 
meet OM&M percent 
capture, but samples 
were submitted to lab 
per Caltrans request.  


12-345 Westminster GRVTS North, 15 ft Rainfall 1.66 2.70/100% 321 Yes 765 67 Yes 


Sample volume did not 
meet OM&M percent 
capture, but samples 
were submitted to lab 
per Caltrans request.  


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 2.01 2.70/100% 322 Yes 50,955 98 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 2.01 2.70/100% 322 Yes 11,294 98 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 2.01 2.70/100% 322 Yes 15,400 99 Yes   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 2.01 2.70/100% 322 Yes 1,149 88 Yes 


Sufficient sample 
volume was collected; 
however lab did not 


conduct full-suite 
analysis. Refer to lab 


data below. 


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 2.01 2.70/100% 322 Yes 2,308 96 Yes   
*A non-qualifying event occurred between Storm Events No.2010-06 and 2010-07.  Antecedent dry hours were calculated based on time difference between the end of the non-qualifying event 


on March 6 - 7, 2011, and the beginning of Storm Event No. 2010-07 as indicated by the rain gauge at each site. 
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Event Description 


This Post Storm Technical Memorandum (PSTM), Number 07, discusses Storm Event No. 2010-07 of the 2010-2011 wet season for the Ornamental 


Roadside Vegetated Treatment Sites (ORVTS) Study.  The event started on March 20 and ended on March 21, 2011.  The event description, 


mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order that they appear 


in the Sampling Summary Table above. 


 


Storm Event No. 2010-07 produced heavy rainfall over southern California.  Weather data on the morning of March 20, 2011 indicated a quantitative 


precipitation forecast (QPF) of 1.99 inches (50.55 mm) and a probability of 100% for San Diego County area (Caltrans District 11) and a QPF of 


2.70 inches (68.58 mm) and a probability of 100% for Orange County area (Caltrans District 12).  The storm produced 1.36 inches (34.54 mm) of 


precipitation at the Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) location, 1.66 inches (42.16 mm) of precipitation at the 


Westminster GRVTS location, and 2.01 inches (51.05 mm) of precipitation at the Yorba Linda Expanded Roadside Vegetated Treatment Sites 


(ERVTS) location. 


 


Mobilization Summary 


The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 


(Document No. CTSW-PL-09-208.18.1F) and mobilization began on March 20, 2011.  Monitoring has been discontinued at the San Diego SR-52 


location (Stations 11-328, 11-329 and 11-330) based on direction received from Caltrans staff on January 19, 2010.  Each of the monitored locations 


received rainfall amounts that met the Caltrans OM&M plan criteria for a “representative storm event.”  Low flow samples were collected at Stations 


12-344 and 12-345 and were submitted to be analyzed per Caltrans request.  Composite samples at the remaining eight monitoring stations 


throughout the project sites were collected and analyzed as described in the project OM&M Plan. 


 


Sampling Issues 


Composite samples were collected at each of the Carlsbad GRVTS (Stations 11-326 and 11-327).  At the edge of pavement (EOP) station (Station 


11-326), field crews noticed discrepancies between the depth measured in the flume and the depth indicated by the flow meter.  Field crews notified 


storm control immediately upon noticing the discrepancy.  No level adjust was performed during the storm in order to preserve the consistency of 


flow data throughout the storm.  Field crews took 14 depth measurements at 5-minute intervals to determine the magnitude of level error.  


Measurements were concurrently compared to flow meter level readings.  Based on the difference between level data measurements, an 


approximation was devised to develop the level measurement. After flow had ceased, and level should have read zero, the flow meter continued to 


record level readings.  The data from the flow meter during zero flow was downloaded.  The logged discrepancies at zero flow were then averaged 


over a period of 15 hours and compared to the average difference observed by the field crew.  The average difference observed by the field crew was 


approximately 2.85 inches and the average depth recorded by the flow meter during the dry period was approximately 3.44 inches.  This indicates 


that the level difference was not consistent throughout the storm.  The generated hydrograph for Station 11-326 is an approximation of flow level 


calculated by subtracting the average difference calculated for the dry period (3.44 inches) from the flow meter level readings recorded throughout 
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the storm.  During a post-storm investigation, field crews observed the bubbler exhaust was in direct contact with the bottom of the flume.  The direct 


contact created a false pressure measurement that amplified level readings.  Typically, the bubbler must have approximately 0.1 inch of clearance in 


order to correctly record level measurements.  Although the initial cause of the bubbler slippage is unknown, as a corrective action field crews 


secured the bubbler exhaust to the flume with secondary measures to prevent future slippage.  The generated hydrograph is characterized by sharp 


rises and drops in recorded flow, which indicates pressure buildup and relief in the bubbler throughout the storm.  Because of the varying difference 


between the recorded level readings and the actual level, flow data for Station 11-326 should be rejected.  In addition to the level discrepancy, field 


crews observed flow bypassing along the shoulder on the east side of the flume.  The bypassing has been observed throughout the wet season and 


potentially is a result of the limited capacity of the upstream concrete ditch that directs flow towards the flume at Station 11-326.  It should be noted 


that field crews observed that flow bypassing the flume (Station 11-326) continues to bypass the bio-swale, along the shoulder due to the vegetation 


along the edge of pavement.  Field crews found that runoff that bypasses the influent flume (Station 11-326) is directed along the EOP.  Prior to the 


storm, field crews noticed that Caltrans crews had removed the grass along the EOP adjacent to Station 11-327.  Field crews placed sandbags to 


divert the bypass flow from Station 11-326 away from Station 11-327.  However, bypass runoff continues beyond Station 11-327 and ponds in the 


pullout area to the south.  When sufficient ponding has occurred, runoff overtops the pullout area and flows north into the down-gradient manhole 


grate and collection system for Station 11-327.  Since the grate is situated higher than the surrounding concrete, some of the ponded runoff flows 


down the side of the flume.  Field crews previously observed that the sample strainer and bubbler capture a negligible amount of ponded runoff from 


the roadway.  However, due to the intense rainfall observed in this storm event, the bubbler likely recorded a noticeable amount of runoff from the 


ponded area that may overestimate the flow being rated by the flume.  Field crews observed that the sample strainer potentially captured a negligible 


amount of ponded runoff.  Because the sample strainer is situated in the middle of the flume and is approximately 4 feet up-gradient of the bubbler, 


flow sampled from the pullout area was likely negligible because the runoff flowed down the side of the flume at the flume outlet.  Therefore, Station 


11-327 received greater than expected flow for the amount of precipitation that occurred.  There will be no corrective action during the 2010-2011 


wet season due to ponded runoff at the pullout area has been a constant throughout the season, and should not be repaired to preserve flow data 


consistency.  Since runoff recorded at Station 11-327 was not likely representative of the size of the storm, the flow data should be rejected.  


However, since the sample strainer potentially captured only a negligible quantity of the ponded runoff, the quality of the runoff is representative of 


stormwater that has been treated by the bio-swale and the water quality data should be accepted. 


 


The Westminster GRVTS EOP (Station 12-343) received a lower runoff-to-rainfall (RO/Rain) ratio than expected, while Stations 12-344 (15’ bio-


strip) and 12-345 (15’ bio-strip) received a very small RO/Rain ratio.  Station 12-343 produced sufficient volume to collect composite samples.  For 


Stations 12-344 and 12-345, the sample percent capture did not meet the OM&M requirements, but samples were submitted per Caltrans request.  


Field crews did not obtain temperature and pH readings at Station 12-344 during the brief period of measurable flow within the flume.  As previously 


noted, field crews observed a crack within the roadway that runs the entire length of the Westminster site.  The crack is situated between lane four 


and the shoulder.  The crack potentially causes a diversion resulting in lower than expected flows at the EOP station.  Historically, low flows at 


Station 12-343 have been noted, despite decreasing the estimated drainage areas from 0.08 ha to 0.04 ha.  The RO/Rain ratio of accepted data for the 


2009-2010 wet season ranged from 0.144 to 0.764 at Station 12-343.  The event RO/Rain ratio of 0.634 is within the previously noted range.  Due to 
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the high intensity of the storm, the Westminster bio-strip stations (Stations 12-344 and 12-345) received flow for the first time during the 2010-2011 


wet season.  The flow observed was not a result of direct rainfall because the collection system is covered by rain covers. Despite the presence of low 


spots in the bio-strip plots, which are potentially resulting in undermining and infiltration of runoff underneath the collection pipes, the soil attained 


sufficient saturation to produce runoff.  Field crew observations previously noted rodent burrowing, which could contribute to the creation of low 


spots.  Despite filling these low spots with sand, undermining has continued.  Due to the undermining, the flashing strip has settled below the 


collection pipe potentially creating an impediment along flashing strip which forces some portion of runoff to infiltrate underneath it.  Field crews 


previously observed that a fiber roll installed on the downstream side of the collection pipe at Station 12-344 remained dry.  This indicates that 


infiltrated runoff does not continue past collection pipe to the ice plant down-gradient of the collection system.  Similar infiltration could be 


occurring at Station 12-345.  It should be noted that despite the position of the flashing strip, runoff infiltration would still occur naturally, regardless 


of the presence of the collection pipe, due to the topography and density of the vegetation.  It is assumed that little to no flow will be rated in the 


flumes during future storm events, but infiltration can continue to be documented at Stations 12-344 and 12-345. 


 


The Yorba Linda ERVTS, composite samples were collected at each of the stations. The EOP station (Stations 12-225) had a RO/Rain ratio of 1.10.  


The RO/Rain ratio for accepted data ranged from 0.89 to 1.19 for the 2009-2010 wet season.  The excess runoff is likely due to bypassing flow from 


upstream resulting in a larger effective drainage area than can be typically assumed for smaller storms.  Since, the RO/Rain ratio is within the 


previously noted range, the flow data for Station 12-225 should be accepted.  Bio-strip stations received significantly lower flows than expected.  


Field crews observed infiltration catalyzed by undermining at several locations along the collection system at Station 12-346.  It was observed that 


infiltration occurred on both sides of the collection pipe and underneath the flashing strip, indicating that the collection system is causing some 


infiltration.  A previous field visit revealed a depression in the middle of the vegetation at Station 12-347 that could impede flow and result in 


ponding and infiltration.  This will not be repaired during the 2010-2011 wet season because it would require removal of a significant amount of the 


vegetation.  Although the re-graded gravel is now level at Station 12-348, some areas remain below the bio-strip.  The low-lying areas could 


contribute to diversion of the flow.  It is suspected that each of the bio-strip stations at Yorba Linda (Stations 12-346, 12-347, 12-348 and 12-349) 


may be experiencing the same phenomena with the gravel diverting the flow from the vegetation, but it is most significant at Stations 12-348 and 12-


349.  Field crews observed significant bypass flow from the roadway along the shoulder at Stations 12-348 and 12-349.  A small amount of flow 


from the gravel shoulder was observed entering between the vegetation plots for Stations 12-348 and 12-349.  This bypass flow is most likely not 


rated by the collection systems.  An unknown amount of the runoff infiltrates along the gravel shoulder, while the remainder of the diverted runoff 


continues past Station 12-349 and flows into a ditch that discharges into a storm drain downstream of the project study sites.  Re-grading the gravel 


may rectify the issue; however, typical highway conditions (such as vehicular traffic and erosion) redistribute the gravel which would continue to 


impede flow.  Although some flow has been observed bypassing the Yorba Linda bio-strip stations, flow continues to be rated at these stations.  It 


can be concluded that while flow may be underestimated, the flow data should be accepted. 
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Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Poor. 


1. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Notes are provided on hydrographs. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Carlsbad Stations 11-326 and 11-327, potentially have overestimated flow data.  See narrative above and hydrograph notes below for summary of 


potential issues. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 


Gauge at Carlsbad bio-swale (Station 11-327) recorded 1.36 inches (34.54 mm); gauge at Palomar Airport (KCRQ) recorded 1.46 inches (37.08 


mm). 


Gauge at Westminster EOP (Station 12-343) recorded 1.66 inches (42.16 mm); gauge at Los Alamitos Airfield (KSLI) recorded 1.60 inches (40.64 


mm). 


Gauge at Yorba Linda EOP (Station 12-225) recorded 2.01 inches (51.05 mm); gauge at Fullerton Airport (KFUL) recorded 1.40 inches (35.56 mm). 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 


Runoff response seems reasonable given the size of the storm despite observed bypass and/or infiltration. RO/Rain ratio is generally lower than 


assumed, but similar to previous storm events.  See narrative above and hydrograph notes below for summary of potential issues. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 


Not applicable. 
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Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 


Any questions or problems that arose during our review of this field data have been resolved.


 
The cause of the discrepancies between measured depths and recorded depths at the Carlsbad EOP (Station 11-326) was determined and the issue 


was resolved for future storm events as discussed in the narrative above. 


 


Caltrans Site 
ID 


Station Name/Location 
Assumed 
RO/Rain 


Ratio 


Storm Event No. 
2010-07  


RO/Rain Ratio 


Accepted 2009-2010 
RO/Rain Ratio Min - Max 


Recorded 2010-2011 
RO/Rain Ratio Min - Max* 


11-326 Carlsbad GRVTS EOP, 0 ft 0.92 0.53 0.27 - 0.53 0.55 - 0.66 


11-327 Carlsbad  ERVTS South, 365 ft 0.10 0.21 0.01 - 0.03 0.00 - 0.20 


12-343 Westminster GRVTS EOP, 0 ft 0.92 0.63 0.14 - 0.76 0.09 - 0.50 


12-344** Westminster GRVTS South, 15 ft 0.73 0.01 0.00 - 0.11  N/A 


12-345** Westminster GRVTS North, 15 ft 0.73 0.03 0.00 - 0.10   N/A 


12-225 Yorba Linda ERVTS EOP, 0 ft 0.92 1.10 0.89 - 1.19 0.91 - 1.45 


12-346 Yorba Linda ERVTS West, 10 ft 0.79 0.20 0.09 - 0.52 0.08 - 0.37 


12-347 Yorba Linda ERVTS West-Central, 21 ft 0.67 0.25 0.27 - 0.70 0.02 - 0.42 


12-348*** Yorba Linda ERVTS East-Central, 21 ft 0.67 0.02 0.13 0.00 – 0.05 


12-349 Yorba Linda ERVTS East, 21 ft 0.67 0.04 0.12 - 0.24 0.01 – 0.08  


*2010-2011 wet season RO/Rain ratio provided is the range recorded for storms prior to Storm Event No. 2010-07 


**At Stations 12-344 and 12-345, one storm in the 2010-2011 wet season had measurable flow. 


***At Station 12-348, one storm in 2009-2010 wet season had accepted flow data. 
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Event Summary
Site: Carlsbad GRVTS EOP (11-326, 0 ft)
Event: 3/20/2011-3/21/2011


Catchment Area (ha): 1.7215
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 03/20/11 18:27


Stop Date/Time: 03/21/11 09:32


Event Rain (mm): 34.54


Max Intensity (mm/hr): 42.67


Runoff Data


Start Date/Time: 03/20/11 18:41


Stop Date/Time: 03/21/11 14:07


Total Flow Volume (L): 313893


Peak Flow (L/s): 32.02


Obs. Fraction Runoff/Rain Volume: 0.528


Sample Data


Start Date/Time: 03/20/11 18:52


Stop Date/Time: 03/21/11 11:59


Estimated Percent Capture: 89%


Successful Aliquots: 201


Notes: Data has been edited with level adjustment as described in the narrative.  Flow data should be rejected.  Water quality data is representative of 


highway runoff and should be accepted.
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Assumed Fraction Runoff/Rain Volume: 0.92
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Event Summary
Site: Carlsbad  ERVTS South (11-327, 365 ft)


Event: 3/20/2011-3/21/2011


Catchment Area (ha): 1.925


Assumed Fraction Runoff/Rain Volume: 0.1


Rain Data


Start Date/Time: 03/20/11 18:27


Stop Date/Time: 03/21/11 09:32


Event Rain (mm): 34.54


Max Intensity (mm/hr): 42.67


Runoff Data


Start Date/Time: 03/20/11 18:27


Stop Date/Time: 03/21/11 16:28


Total Flow Volume (L): 137149


Peak Flow (L/s): 11.63


Obs. Fraction Runoff/Rain Volume: 0.206


Sample Data


Start Date/Time: 03/20/11 21:48


Stop Date/Time: 03/21/11 13:02


Estimated Percent Capture: 97%


Successful Aliquots: 120


Notes:
RO/Rain>130% of assumed; Ponded runoff from pullout area flows into flume after high-intensity rainfall. Flow data should be rejected. Water 


quality data is representative of treated highway runoff and should be accepted.
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Event Summary
Site: Westminster GRVTS EOP (12-343, 0 ft)


Event: 3/20/2011-3/21/2011


Catchment Area (ha): 0.0427


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 03/20/11 12:58


Stop Date/Time: 03/21/11 11:36


Event Rain (mm): 42.16


Max Intensity (mm/hr): 94.49


Runoff Data


Start Date/Time: 03/20/11 13:33


Stop 03/21/11 


Total Flow Volume (L): 11418


Peak Flow (L/s): 8.52


Obs. Fraction Runoff/Rain Volume: 0.634


Sample Data


Start Date/Time: 03/20/11 16:29


Stop Date/Time: 03/21/11 11:42


Estimated Percent Capture: 97%


Successful Aliquots: 132


Notes: RO/Rain<<1_RO diversion suspected due to presence of a crack within the roadway. Max intensity at 19:18 produced immediate runoff.  


RO/Rain for 2009-10 ranged from 0.144 to 0.764.
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Event Summary
Site: Westminster GRVTS South (12-344, 15 ft)
Event: 3/20/2011-3/21/2011


Catchment Area (ha): 0.0557
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 03/20/11 12:58


Stop Date/Time: 03/21/11 11:36


Event Rain (mm): 42.16


Max Intensity (mm/hr): 94.49


Runoff Data


Start Date/Time: 03/20/11 19:12


Stop Date/Time: 03/21/11 11:43


Total Flow Volume (L): 278


Peak Flow (L/s): 1.89


Obs. Fraction Runoff/Rain Volume: 0.012


Sample Data


Start Date/Time: 03/20/11 19:19


Stop Date/Time: 03/20/11 19:22


Estimated Percent Capture: 37%


Successful Aliquots: 4


Notes: RO/Rain<<1_RO infiltration suspected. Actual flow<predicted flow, therefore sampler pacing resulted in small percent capture. Sample 


submitted per Caltrans request. RO/Rain for 2009-10 season ranged from 0.002 to 0.105. 
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Event Summary
Site: Westminster GRVTS North (12-345, 15 ft)


Event: 3/20/2011-3/21/2011


Catchment Area (ha): 0.0557


Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data


Start Date/Time: 03/20/11 12:58


Stop Date/Time: 03/21/11 11:36


Event Rain (mm): 42.16


Max Intensity (mm/hr): 94.49


Runoff Data


Start Date/Time: 03/20/11 15:59


Stop Date/Time: 03/21/11 16:07


Total Flow Volume (L): 765


Peak Flow (L/s): 3.70


Obs. Fraction Runoff/Rain Volume: 0.033


Sample Data


Start Date/Time: 03/20/11 19:18


Stop Date/Time: 03/20/11 22:05


Estimated Percent Capture: 67%


Successful Aliquots: 12


Notes: RO/Rain<<1_RO infiltration suspected. Actual flow <predicted flow, therefore sampler pacing resulted in small percent capture. Sample submitted per 


Caltrans request. RO/Rain for 2009-10 season ranged from 0.000 to 0.098. 
 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 3/20/2011 


 
 


CTSW-TM-11-211 16 25 Page 12 of 25 
 


0


5


10


15


20


25


30


35


40


45


50


3
/2


0
/1


1
 9


:0
0


3
/2


0
/1


1
 1


2
:0


0


3
/2


0
/1


1
 1


5
:0


0


3
/2


0
/1


1
 1


8
:0


0


3
/2


0
/1


1
 2


1
:0


0


3
/2


1
/1


1
 0


:0
0


3
/2


1
/1


1
 3


:0
0


3
/2


1
/1


1
 6


:0
0


3
/2


1
/1


1
 9


:0
0


3
/2


1
/1


1
 1


2
:0


0


3
/2


1
/1


1
 1


5
:0


0


3
/2


1
/1


1
 1


8
:0


0


3
/2


1
/1


1
 2


1
:0


0


Date/Time


R
a


in
fa


ll
 I


n
te


n
s


it
y


 (
m


m
/h


r)


0.0


0.8


1.6


2.4


3.2


4.0


4.8


5.6


6.4


7.2


8.0


F
lo


w
 R


a
te


 (
L


/s
)


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Yorba Linda ERVTS EOP (12-225, 0 ft)


Event: 3/20/2011-3/21/2011


Catchment Area (ha): 0.091


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 03/20/11 14:05


Stop Date/Time: 03/21/11 12:47


Event Rain (mm): 51.05


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: 03/20/11 14:13


Stop 03/21/11 


Total Flow Volume (L): 50955


Peak Flow (L/s): 7.19


Obs. Fraction Runoff/Rain Volume: 1.097


Sample Data


Start Date/Time: 03/20/11 16:49


Stop Date/Time: 03/21/11 14:56


Estimated Percent Capture: 98%


Successful Aliquots: 60


Notes: RO/Rain>1_RO bypass suspected resulting in a larger effective drainage area than typically assumed for smaller storms. RO/Rain for 2009-


10 wet season ranged from 0.89 to 1.19.
 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 3/20/2011 


 
 


CTSW-TM-11-211 16 25 Page 13 of 25 
 


0


5


10


15


20


25


30


35


40


45


50


3
/2


0
/1


1
 9


:0
0


3
/2


0
/1


1
 1


2
:0


0


3
/2


0
/1


1
 1


5
:0


0


3
/2


0
/1


1
 1


8
:0


0


3
/2


0
/1


1
 2


1
:0


0


3
/2


1
/1


1
 0


:0
0


3
/2


1
/1


1
 3


:0
0


3
/2


1
/1


1
 6


:0
0


3
/2


1
/1


1
 9


:0
0


3
/2


1
/1


1
 1


2
:0


0


3
/2


1
/1


1
 1


5
:0


0


3
/2


1
/1


1
 1


8
:0


0


3
/2


1
/1


1
 2


1
:0


0


Date/Time


R
a


in
fa


ll
 I


n
te


n
s


it
y


 (
m


m
/h


r)


0.0


0.8


1.6


2.4


3.2


4.0


4.8


5.6


6.4


7.2


8.0


F
lo


w
 R


a
te


 (
L


/s
)


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Yorba Linda ERVTS West (12-346, 10 ft)


Event: 3/20/2011-3/21/2011


Catchment Area (ha): 0.1133


Assumed Fraction Runoff/Rain Volume: 0.79


Rain Data


Start Date/Time: 03/20/11 14:05


Stop Date/Time: 03/21/11 12:47


Event Rain (mm): 51.05


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: 03/20/11 16:56


Stop 03/21/11 


Total Flow Volume (L): 11294


Peak Flow (L/s): 6.29


Obs. Fraction Runoff/Rain Volume: 0.195


Sample Data


Start Date/Time: 03/20/11 19:48


Stop Date/Time: 03/21/11 12:44


Estimated Percent Capture: 98%


Successful Aliquots: 132


Notes: RO/Rain<<1_RO infiltration suspected due to undermining of collection system. RO diversion also suspected due to lower elevation of gravel 


shoulder compared to vegetation. RO/Rain for 2009-10 ranged from 0.00 to 0.52. 
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Sample Taken


Event Summary
Site: Yorba Linda ERVTS West-Central (12-347, 21 ft)


Event: 3/20/2011-3/21/2011


Catchment Area (ha): 0.1208


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 03/20/11 14:05


Stop Date/Time: 03/21/11 12:47


Event Rain (mm): 51.05


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: 03/20/11 16:40


Stop 03/21/11 


Total Flow Volume (L): 15400


Peak Flow (L/s): 6.44


Obs. Fraction Runoff/Rain Volume: 0.250


Sample Data


Start Date/Time: 03/20/11 20:34


Stop Date/Time: 03/21/11 15:00


Estimated Percent Capture: 99%


Successful Aliquots: 181


Notes: RO/Rain<<1_RO diversion suspected caused by gravel shoulder. Delayed flow response is caused by ponding due to a low spot within the 


vegetation. RO/Rain for 2009-10 season ranged from 0.27 to 0.70.
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Event Summary
Site: Yorba Linda ERVTS East-Central (12-348, 21 ft)


Event: 3/20/2011-3/21/2011


Catchment Area (ha): 0.1291


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 03/20/11 14:05


Stop Date/Time: 03/21/11 12:47


Event Rain (mm): 51.05


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: 03/20/11 19:41


Stop 03/21/11 


Total Flow Volume (L): 1149


Peak Flow (L/s): 0.49


Obs. Fraction Runoff/Rain Volume: 0.017


Sample Data


Start Date/Time: 03/20/11 21:40


Stop Date/Time: 03/21/11 12:41


Estimated Percent Capture: 88%


Successful Aliquots: 13


Notes: RO/Rain<<1_RO bypass suspected due to lower elevation of gravel shoulder compared to vegetation. RO/Rain for 2009-10 wet season 


ranged from 0.00 to 0.13.
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Event Summary
Site: Yorba Linda ERVTS East (12-349, 21 ft)


Event: 3/20/2011-3/21/2011


Catchment Area (ha): 0.1226


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 03/20/11 14:05


Stop Date/Time: 03/21/11 12:47


Event Rain (mm): 51.05


Max Intensity (mm/hr): 39.62


Runoff Data


Start Date/Time: 03/20/11 17:47


Stop 03/21/11 


Total Flow Volume (L): 2308


Peak Flow (L/s): 0.32


Obs. Fraction Runoff/Rain Volume: 0.037


Sample Data


Start Date/Time: 03/20/11 20:33


Stop Date/Time: 03/21/11 12:59


Estimated Percent Capture: 96%


Successful Aliquots: 27


Notes: RO/Rain<<1_RO diversion suspected due to lower elevation of gravel shoulder compared to vegetation. RO/Rain for 2009-10 wet season 


ranged from 0.12 to 0.24.
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Examination of the analytical data for composite samples of each station indicate that observed constituent concentrations are consistent with what 


had generally been observed in freeway runoff samples in the 2003 Caltrans Discharge Characterization Study Report (CTSW-RT-03-065.51.42).  


Ammonia (NH3-N), Arsenic (As), cadmium (Cd), lead (Pb), and nickel (Ni) had reported values that were considerably lower than concentrations 


previously observed in freeway runoff samples in California.  Since the Caltrans Discharge Characterization Study was conducted in 2003, the 


public has moved away from using Pb in most products.  None of the analytes recorded in the 2010-2011 wet season have had concentrations greater 


than those observed in the 2003 study.  Despite having low concentrations, the constituents noted above were generally detected below the Method 


Reporting Limit (MRL) indicating that the concentration given is an estimate.  Constituents detected below the MRL are designated with a qualifier 


in the table below.  It should be noted that during the Caltrans Discharge Characterization Study (Caltrans 2003), Caltrans only reported down to the 


MRL.  Recently, Caltrans has requested that studies report down below the MRL, to the Method Detection Limit (MDL).  Two separate composite 


samples were collected at Stations 11-326, 11-327, 12-343, 12-225, 12-346, 12-347, 12-348, and 12-349 on March 21, 2011 as illustrated in the table 


below.  The first composite sample collected at each station was submitted in order to meet holding time requirements and the results for short hold-


time constituents are reported discretely. 


Comparison of the results for the Carlsbad stations (Stations 11-326 and 11-327) indicates that each of the conventional constituents, except 


hardness, total dissolved solids (TDS), and conductivity (EC) had reduced concentrations in the bio-swale discharge (Station 11-327) compared to 


the EOP (Station 11-326).  The nutrient concentrations decreased in the bio-swale discharge compared to the EOP, with the exceptions of 


phosphorous (P) and dissolved ortho-phosphate (ortho-P).  Metal concentrations generally had reduced concentrations within the bio-strip discharge 


compared to the EOP samples. 


Comparison of the results for the Westminster stations (Stations 12-343, 12-344 and 12-345) generally indicate an increase in concentrations for the 


bio-strip discharge compared to the EOP.  For bio-strip Station 12-344, more flow was expected after the first sample bottle was collected, but no 


flow was received.  Therefore, only short hold-time constituents are provided in laboratory data because there was insufficient remaining sample 


volume to analyze the full suite of constituents.  Field crews did not obtain temperature and pH readings at Station 12-344 due to the brief period of 


measurable flow within the flume.  Most of the constituents analyzed for Station 12-344, including EC, turbidity, nitrate (NO3-N), and ortho-P, had 


elevated concentrations compared to the EOP (Station 12-343).  In the bio-strip discharge from Station 12-345, the conventional concentrations with 


the exception of hardness and turbidity generally increased compared to the EOP.  The nutrients within the bio-strip except for Ammonia (NH3-N) 


and Nitrite (NO2-N) had generally higher concentrations than the EOP.  NO2-N was detected below the MRL in the EOP composite sample and bio-


strip discharges, therefore the given concentration is an estimate.  Most of the metals had elevated or similar concentrations within the bio-strip 


discharge compared to the EOP runoff. 


The results for the Yorba Linda stations indicate mixed results for the bio-strip discharges (Stations 12-346, 12-347, 12-348, and 12-349) compared 


to the EOP (Station 12-225).  Station 12-346 generally had a decrease in concentrations compared to the EOP.  The metal concentrations from the 


bio-strip discharge had either similar or lower concentrations than recorded for the EOP.  The discharge from bio-strip Station 12-347 had decreased 


concentrations in about half of the constituents compared to the EOP, while the remaining constituents increased or had no change.  For bio-strip 


Station 12-348, a short hold-time analysis was performed on the first composite sample bottle collected.  After the second bottle was collected, there 
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was sufficient combined volume from sample bottles to provide results for a full analytical suite.  The consultant requested that the laboratory 


provide results for the full analytical suite, but the laboratory only provided short hold-time constituent analysis and inadvertently discarded the 


remaining sample.  Of the constituents that had reported values for Station 12-348, EC and ortho-P had elevated reported values compared to the 


EOP, while the remaining constituents generally had reduced values.  The results for bio-strip Station 12-349 generally indicate elevated constituent 


concentrations compared to the EOP.  Station 12-349 discharge has been previously noted as showing higher reported values than the EOP for the 


majority of constituents.  


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-


065.51.42. 


 


Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.


 


For Station 12-348, the laboratory did not comply with COC requests from the consultant to provide values for the full analytical suite after a second 


composite sample bottle was collected and sufficient sample volume was attained.  Therefore, only short hold-time constituents are provided.   


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 


compared to each other in the same sample.
 


Dissolved concentrations are lower than their corresponding total concentrations.
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Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 


Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-07 11-326** 21-Mar-11 Hardness as CaCO3 Total 28   mg/L 2 
2010-07 11-326 21-Mar-11 TDS N/A 32   mg/L 1 


2010-07 11-326 21-Mar-11 TSS N/A 18   mg/L 1 


2010-07 11-326 21-Mar-11 EC N/A 63.9   umhos/cm 1 


2010-07 11-326 21-Mar-11 EC N/A 106   umhos/cm 1 


2010-07 11-326 21-Mar-11 Temperature N/A 13.7   °C 0.1 


2010-07 11-326 21-Mar-11 pH N/A 7.5   pH units 0.1 
2010-07 11-326 21-Mar-11 TOC N/A 9.8   mg/L 1 


2010-07 11-326 21-Mar-11 DOC N/A 8.1   mg/L 1 


2010-07 11-326 21-Mar-11 Turbidity N/A 18.4   NTU 0.05 


2010-07 11-326 21-Mar-11 Turbidity N/A 57.4   NTU 0.05 


2010-07 11-326 21-Mar-11 NH3-N Total 0.3   mg/L 0.1 


2010-07 11-326 21-Mar-11 NO3-N N/A 0.54   mg/L 0.1 
2010-07 11-326 21-Mar-11 NO3-N N/A 0.37   mg/L 0.1 


2010-07 11-326 21-Mar-11 NO2-N N/A 0.07 J mg/L 0.1 


2010-07 11-326 21-Mar-11 NO2-N N/A 0.03 J mg/L 0.1 


2010-07 11-326 21-Mar-11 TKN Total 0.89   mg/L 0.1 


2010-07 11-326 21-Mar-11 P Total 0.13   mg/L 0.03 
2010-07 11-326 21-Mar-11 Ortho-P Diss 0.05 U mg/L 0.03 


2010-07 11-326 21-Mar-11 Ortho-P Diss 0.06   mg/L 0.03 


2010-07 11-326 21-Mar-11 As Diss 0.6   ug/L 0.5 


2010-07 11-326 21-Mar-11 As Total 0.8   ug/L 0.5 


2010-07 11-326 21-Mar-11 Cd Diss 0.3   ug/L 0.2 


2010-07 11-326 21-Mar-11 Cd Total 0.3   ug/L 0.2 
2010-07 11-326 21-Mar-11 Cr Diss 3.6   ug/L 1 


2010-07 11-326 21-Mar-11 Cr Total 5.9   ug/L 1 


2010-07 11-326 21-Mar-11 Cu Diss 16   ug/L 1 


2010-07 11-326 21-Mar-11 Cu Total 30   ug/L 1 


2010-07 11-326 21-Mar-11 Pb Diss 0.5   ug/L 0.5 


2010-07 11-326 21-Mar-11 Pb Total 9   ug/L 0.5 
2010-07 11-326 21-Mar-11 Ni Diss 2   ug/L 1 


2010-07 11-326 21-Mar-11 Ni Total 3.4   ug/L 1 


2010-07 11-326 21-Mar-11 Zn Diss 45   ug/L 5 


2010-07 11-326 21-Mar-11 Zn Total 91   ug/L 5 


2010-07 11-327** 21-Mar-11 Hardness as CaCO3 Total 34   mg/L 2 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-07 11-327 21-Mar-11 TDS N/A 58   mg/L 1 
2010-07 11-327 21-Mar-11 TSS N/A 4   mg/L 1 


2010-07 11-327 21-Mar-11 EC N/A 190   umhos/cm 1 


2010-07 11-327 21-Mar-11 EC N/A 103   umhos/cm 1 


2010-07 11-327 21-Mar-11 Temperature N/A 13.5   °C 0.1 


2010-07 11-327 21-Mar-11 pH N/A 7.4   pH units 0.1 


2010-07 11-327 21-Mar-11 TOC N/A 7   mg/L 1 
2010-07 11-327 21-Mar-11 DOC N/A 6.9   mg/L 1 


2010-07 11-327 21-Mar-11 Turbidity N/A 16.1   NTU 0.05 


2010-07 11-327 21-Mar-11 Turbidity N/A 23   NTU 0.05 


2010-07 11-327 21-Mar-11 NH3-N Total 0.02 J mg/L 0.1 


2010-07 11-327 21-Mar-11 NO3-N N/A 0.17   mg/L 0.1 


2010-07 11-327 21-Mar-11 NO3-N N/A 0.22   mg/L 0.1 
2010-07 11-327 21-Mar-11 NO2-N N/A 0.01 U mg/L 0.1 


2010-07 11-327 21-Mar-11 NO2-N N/A 0.01 J mg/L 0.1 


2010-07 11-327 21-Mar-11 TKN Total 0.58   mg/L 0.1 


2010-07 11-327 21-Mar-11 P Total 0.17   mg/L 0.03 


2010-07 11-327 21-Mar-11 Ortho-P Diss 0.14   mg/L 0.03 
2010-07 11-327 21-Mar-11 Ortho-P Diss 0.1   mg/L 0.03 


2010-07 11-327 21-Mar-11 As Diss 0.3 J ug/L 0.5 


2010-07 11-327 21-Mar-11 As Total 0.5   ug/L 0.5 


2010-07 11-327 21-Mar-11 Cd Diss 0.1 U ug/L 0.2 


2010-07 11-327 21-Mar-11 Cd Total 0.1 U ug/L 0.2 


2010-07 11-327 21-Mar-11 Cr Diss 2.7   ug/L 1 
2010-07 11-327 21-Mar-11 Cr Total 3.3   ug/L 1 


2010-07 11-327 21-Mar-11 Cu Diss 4.9   ug/L 1 


2010-07 11-327 21-Mar-11 Cu Total 6.7   ug/L 1 


2010-07 11-327 21-Mar-11 Pb Diss 0.2 J ug/L 0.5 


2010-07 11-327 21-Mar-11 Pb Total 1.9   ug/L 0.5 


2010-07 11-327 21-Mar-11 Ni Diss 0.6 J ug/L 1 
2010-07 11-327 21-Mar-11 Ni Total 0.9 J ug/L 1 


2010-07 11-327 21-Mar-11 Zn Diss 7.5   ug/L 5 


2010-07 11-327 21-Mar-11 Zn Total 14   ug/L 5 


2010-07 12-343** 21-Mar-11 Hardness as CaCO3 Total 34   mg/L 2 


2010-07 12-343 21-Mar-11 TDS N/A 40   mg/L 1 


2010-07 12-343 21-Mar-11 TSS N/A 37   mg/L 1 
2010-07 12-343 21-Mar-11 EC N/A 43.7   umhos/cm 1 


2010-07 12-343 21-Mar-11 EC N/A 43.3   umhos/cm 1 


2010-07 12-343 21-Mar-11 Temperature N/A 11.9   °C 0.1 


2010-07 12-343 21-Mar-11 pH N/A 7.4   pH units 0.1 


2010-07 12-343 21-Mar-11 TOC N/A 4.6   mg/L 1 


2010-07 12-343 21-Mar-11 DOC N/A 4   mg/L 1 
2010-07 12-343 21-Mar-11 Turbidity N/A 24.8   NTU 0.05 


2010-07 12-343 21-Mar-11 Turbidity N/A 30.7   NTU 0.05 


2010-07 12-343 21-Mar-11 NH3-N Total 0.2   mg/L 0.1 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-07 12-343 21-Mar-11 NO3-N N/A 0.33   mg/L 0.1 
2010-07 12-343 21-Mar-11 NO3-N N/A 0.25   mg/L 0.1 


2010-07 12-343 21-Mar-11 NO2-N N/A 0.02 J mg/L 0.1 


2010-07 12-343 21-Mar-11 NO2-N N/A 0.03 J mg/L 0.1 


2010-07 12-343 21-Mar-11 TKN Total 0.62   mg/L 0.1 


2010-07 12-343 21-Mar-11 P Total 0.11   mg/L 0.03 


2010-07 12-343 21-Mar-11 Ortho-P Diss 0.05 U mg/L 0.03 
2010-07 12-343 21-Mar-11 Ortho-P Diss 0.04 U mg/L 0.03 


2010-07 12-343 21-Mar-11 As Diss 0.4 J ug/L 0.5 


2010-07 12-343 21-Mar-11 As Total 1   ug/L 0.5 


2010-07 12-343 21-Mar-11 Cd Diss 0.1 U ug/L 0.2 


2010-07 12-343 21-Mar-11 Cd Total 0.2   ug/L 0.2 


2010-07 12-343 21-Mar-11 Cr Diss 1.5   ug/L 1 
2010-07 12-343 21-Mar-11 Cr Total 5.4   ug/L 1 


2010-07 12-343 21-Mar-11 Cu Diss 7.5   ug/L 1 


2010-07 12-343 21-Mar-11 Cu Total 39   ug/L 1 


2010-07 12-343 21-Mar-11 Pb Diss 0.2 J ug/L 0.5 


2010-07 12-343 21-Mar-11 Pb Total 26   ug/L 0.5 
2010-07 12-343 21-Mar-11 Ni Diss 1.2   ug/L 1 


2010-07 12-343 21-Mar-11 Ni Total 4.3   ug/L 1 


2010-07 12-343 21-Mar-11 Zn Diss 20   ug/L 5 


2010-07 12-343 21-Mar-11 Zn Total 120   ug/L 5 


2010-07 12-344*** 20-Mar-11 EC N/A 188   umhos/cm 1 


2010-07 12-344 20-Mar-11 Turbidity N/A 36.7   NTU 0.05 
2010-07 12-344 20-Mar-11 NO3-N N/A 1.2   mg/L 0.1 


2010-07 12-344 20-Mar-11 NO2-N N/A 0.02 J mg/L 0.1 


2010-07 12-344 20-Mar-11 Ortho-P Diss 0.41   mg/L 0.03 


2010-07 12-345 20-Mar-11 Hardness as CaCO3 Total 30   mg/L 2 


2010-07 12-345 20-Mar-11 TDS N/A 90   mg/L 1 


2010-07 12-345 20-Mar-11 TSS N/A 69   mg/L 1 
2010-07 12-345 20-Mar-11 EC N/A 149   umhos/cm 1 


2010-07 12-345 20-Mar-11 Temperature N/A 12.0  °C 0.1 


2010-07 12-345 20-Mar-11 pH N/A 7.6  pH units 0.1 


2010-07 12-345 20-Mar-11 TOC N/A 18.7   mg/L 1 


2010-07 12-345 20-Mar-11 DOC N/A 15.4   mg/L 1 


2010-07 12-345 20-Mar-11 Turbidity N/A 16.1   NTU 0.05 
2010-07 12-345 20-Mar-11 NH3-N Total 0.18   mg/L 0.1 


2010-07 12-345 20-Mar-11 NO3-N N/A 0.56   mg/L 0.1 


2010-07 12-345 20-Mar-11 NO2-N N/A 0.01 J mg/L 0.1 


2010-07 12-345 20-Mar-11 TKN Total 2.11   mg/L 0.1 


2010-07 12-345 20-Mar-11 P Total 0.52   mg/L 0.03 


2010-07 12-345 20-Mar-11 Ortho-P Diss 0.33   mg/L 0.03 
2010-07 12-345 20-Mar-11 As Diss 0.7   ug/L 0.5 


2010-07 12-345 20-Mar-11 As Total 1.2   ug/L 0.5 


2010-07 12-345 20-Mar-11 Cd Diss 0.1 U ug/L 0.2 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-07 12-345 20-Mar-11 Cd Total 0.2   ug/L 0.2 
2010-07 12-345 20-Mar-11 Cr Diss 1.6   ug/L 1 


2010-07 12-345 20-Mar-11 Cr Total 3.9   ug/L 1 


2010-07 12-345 20-Mar-11 Cu Diss 10   ug/L 1 


2010-07 12-345 20-Mar-11 Cu Total 22   ug/L 1 


2010-07 12-345 20-Mar-11 Pb Diss 1.9   ug/L 0.5 


2010-07 12-345 20-Mar-11 Pb Total 49   ug/L 0.5 
2010-07 12-345 20-Mar-11 Ni Diss 0.8 J ug/L 1 


2010-07 12-345 20-Mar-11 Ni Total 6.4   ug/L 1 


2010-07 12-345 20-Mar-11 Zn Diss 11   ug/L 5 


2010-07 12-345 20-Mar-11 Zn Total 53   ug/L 5 


2010-07 12-225** 21-Mar-11 Hardness as CaCO3 Total 28   mg/L 2 


2010-07 12-225 21-Mar-11 TDS N/A 14   mg/L 1 
2010-07 12-225 21-Mar-11 TSS N/A 28   mg/L 1 


2010-07 12-225 21-Mar-11 EC N/A 63.7   umhos/cm 1 


2010-07 12-225 21-Mar-11 EC N/A 38   umhos/cm 1 


2010-07 12-225 21-Mar-11 Temperature N/A 15.6   °C 0.1 


2010-07 12-225 21-Mar-11 pH N/A 7.7   pH units 0.1 
2010-07 12-225 21-Mar-11 TOC N/A 6   mg/L 1 


2010-07 12-225 21-Mar-11 DOC N/A 5   mg/L 1 


2010-07 12-225 21-Mar-11 Turbidity N/A 48.3   NTU 0.05 


2010-07 12-225 21-Mar-11 Turbidity N/A 18.7   NTU 0.05 


2010-07 12-225 21-Mar-11 NH3-N Total 0.28   mg/L 0.1 


2010-07 12-225 21-Mar-11 NO3-N N/A 0.31   mg/L 0.1 
2010-07 12-225 21-Mar-11 NO3-N N/A 0.48   mg/L 0.1 


2010-07 12-225 21-Mar-11 NO2-N N/A 0.05 J mg/L 0.1 


2010-07 12-225 21-Mar-11 NO2-N N/A 0.02 J mg/L 0.1 


2010-07 12-225 21-Mar-11 TKN Total 0.67   mg/L 0.1 


2010-07 12-225 21-Mar-11 P Total 0.22   mg/L 0.03 


2010-07 12-225 21-Mar-11 Ortho-P Diss 0.04 U mg/L 0.03 
2010-07 12-225 21-Mar-11 Ortho-P Diss 0.1   mg/L 0.03 


2010-07 12-225 21-Mar-11 As Diss 0.2 J ug/L 0.5 


2010-07 12-225 21-Mar-11 As Total 0.6   ug/L 0.5 


2010-07 12-225 21-Mar-11 Cd Diss 0.1 U ug/L 0.2 


2010-07 12-225 21-Mar-11 Cd Total 0.1 U ug/L 0.2 


2010-07 12-225 21-Mar-11 Cr Diss 2.1   ug/L 1 
2010-07 12-225 21-Mar-11 Cr Total 4.9   ug/L 1 


2010-07 12-225 21-Mar-11 Cu Diss 15   ug/L 1 


2010-07 12-225 21-Mar-11 Cu Total 35   ug/L 1 


2010-07 12-225 21-Mar-11 Pb Diss 0.08 U ug/L 0.5 


2010-07 12-225 21-Mar-11 Pb Total 9.8   ug/L 0.5 


2010-07 12-225 21-Mar-11 Ni Diss 1.4   ug/L 1 
2010-07 12-225 21-Mar-11 Ni Total 3.6   ug/L 1 


2010-07 12-225 21-Mar-11 Zn Diss 89   ug/L 5 


2010-07 12-225 21-Mar-11 Zn Total 190   ug/L 5 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-07 12-346** 21-Mar-11 Hardness as CaCO3 Total 30   mg/L 2 
2010-07 12-346 21-Mar-11 TDS N/A 34   mg/L 1 


2010-07 12-346 21-Mar-11 TSS N/A 9   mg/L 1 


2010-07 12-346 21-Mar-11 EC N/A 48.6   umhos/cm 1 


2010-07 12-346 21-Mar-11 EC N/A 47.2   umhos/cm 1 


2010-07 12-346 21-Mar-11 Temperature N/A 13.2   °C 0.1 


2010-07 12-346 21-Mar-11 pH N/A 7.4   pH units 0.1 
2010-07 12-346 21-Mar-11 TOC N/A 8.4   mg/L 1 


2010-07 12-346 21-Mar-11 DOC N/A 7.8   mg/L 1 


2010-07 12-346 21-Mar-11 Turbidity N/A 10.2   NTU 0.05 


2010-07 12-346 21-Mar-11 Turbidity N/A 24   NTU 0.05 


2010-07 12-346 21-Mar-11 NH3-N Total 0.09 J mg/L 0.1 


2010-07 12-346 21-Mar-11 NO3-N N/A 0.34   mg/L 0.1 
2010-07 12-346 21-Mar-11 NO3-N N/A 0.24   mg/L 0.1 


2010-07 12-346 21-Mar-11 NO2-N N/A 0.01 J mg/L 0.1 


2010-07 12-346 21-Mar-11 NO2-N N/A 0.03 J mg/L 0.1 


2010-07 12-346 21-Mar-11 TKN Total 0.42   mg/L 0.1 


2010-07 12-346 21-Mar-11 P Total 0.18   mg/L 0.03 
2010-07 12-346 21-Mar-11 Ortho-P Diss 0.1   mg/L 0.03 


2010-07 12-346 21-Mar-11 Ortho-P Diss 0.12   mg/L 0.03 


2010-07 12-346 21-Mar-11 As Diss 0.2 J ug/L 0.5 


2010-07 12-346 21-Mar-11 As Total 0.3 J ug/L 0.5 


2010-07 12-346 21-Mar-11 Cd Diss 0.1 U ug/L 0.2 


2010-07 12-346 21-Mar-11 Cd Total 0.1 U ug/L 0.2 
2010-07 12-346 21-Mar-11 Cr Diss 1.8   ug/L 1 


2010-07 12-346 21-Mar-11 Cr Total 2.4   ug/L 1 


2010-07 12-346 21-Mar-11 Cu Diss 10   ug/L 1 


2010-07 12-346 21-Mar-11 Cu Total 14   ug/L 1 


2010-07 12-346 21-Mar-11 Pb Diss 0.08 U ug/L 0.5 


2010-07 12-346 21-Mar-11 Pb Total 2.6   ug/L 0.5 
2010-07 12-346 21-Mar-11 Ni Diss 0.8 J ug/L 1 


2010-07 12-346 21-Mar-11 Ni Total 1.4   ug/L 1 


2010-07 12-346 21-Mar-11 Zn Diss 22   ug/L 5 


2010-07 12-346 21-Mar-11 Zn Total 38   ug/L 5 


2010-07 12-347** 21-Mar-11 Hardness as CaCO3 Total 50   mg/L 2 


2010-07 12-347 21-Mar-11 TDS N/A 56   mg/L 1 
2010-07 12-347 21-Mar-11 TSS N/A 16   mg/L 1 


2010-07 12-347 21-Mar-11 EC N/A 95   umhos/cm 1 


2010-07 12-347 21-Mar-11 EC N/A 93.4   umhos/cm 1 


2010-07 12-347 21-Mar-11 Temperature N/A 12.0   °C 0.1 


2010-07 12-347 21-Mar-11 pH N/A 7.4   pH units 0.1 


2010-07 12-347 21-Mar-11 TOC N/A 17.8   mg/L 1 
2010-07 12-347 21-Mar-11 DOC N/A 17.4   mg/L 1 


2010-07 12-347 21-Mar-11 Turbidity N/A 23   NTU 0.05 


2010-07 12-347 21-Mar-11 Turbidity N/A 17.7   NTU 0.05 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-07 12-347 21-Mar-11 NH3-N Total 0.03 J mg/L 0.1 
2010-07 12-347 21-Mar-11 NO3-N N/A 0.2   mg/L 0.1 


2010-07 12-347 21-Mar-11 NO3-N N/A 0.13   mg/L 0.1 


2010-07 12-347 21-Mar-11 NO2-N N/A 0.01 J mg/L 0.1 


2010-07 12-347 21-Mar-11 NO2-N N/A 0.01 J mg/L 0.1 


2010-07 12-347 21-Mar-11 TKN Total 1.22   mg/L 0.1 


2010-07 12-347 21-Mar-11 P Total 0.28   mg/L 0.03 
2010-07 12-347 21-Mar-11 Ortho-P Diss 0.2   mg/L 0.03 


2010-07 12-347 21-Mar-11 Ortho-P Diss 0.17   mg/L 0.03 


2010-07 12-347 21-Mar-11 As Diss 0.8   ug/L 0.5 


2010-07 12-347 21-Mar-11 As Total 1.8   ug/L 0.5 


2010-07 12-347 21-Mar-11 Cd Diss 0.1 U ug/L 0.2 


2010-07 12-347 21-Mar-11 Cd Total 0.7   ug/L 0.2 
2010-07 12-347 21-Mar-11 Cr Diss 1.1   ug/L 1 


2010-07 12-347 21-Mar-11 Cr Total 3.2   ug/L 1 


2010-07 12-347 21-Mar-11 Cu Diss 8   ug/L 1 


2010-07 12-347 21-Mar-11 Cu Total 12   ug/L 1 


2010-07 12-347 21-Mar-11 Pb Diss 0.2 J ug/L 0.5 
2010-07 12-347 21-Mar-11 Pb Total 3.7   ug/L 0.5 


2010-07 12-347 21-Mar-11 Ni Diss 1.6   ug/L 1 


2010-07 12-347 21-Mar-11 Ni Total 3.7   ug/L 1 


2010-07 12-347 21-Mar-11 Zn Diss 15   ug/L 5 


2010-07 12-347 21-Mar-11 Zn Total 24   ug/L 5 


2010-07 12-348** 21-Mar-11 EC N/A 65.6   umhos/cm 1 
2010-07 12-348 21-Mar-11 EC N/A 62.2   umhos/cm 1 


2010-07 12-348 21-Mar-11 Temperature N/A 11.5   °C 0.1 


2010-07 12-348 21-Mar-11 pH N/A 7.7   pH units 0.1 


2010-07 12-348 21-Mar-11 Turbidity N/A 27.8   NTU 0.05 


2010-07 12-348 21-Mar-11 Turbidity N/A 32.3   NTU 0.05 


2010-07 12-348 21-Mar-11 NO3-N N/A 0.16   mg/L 0.1 
2010-07 12-348 21-Mar-11 NO3-N N/A 0.2   mg/L 0.1 


2010-07 12-348 21-Mar-11 NO2-N N/A 0.02 J mg/L 0.1 


2010-07 12-348 21-Mar-11 NO2-N N/A 0.01 J mg/L 0.1 


2010-07 12-348 21-Mar-11 Ortho-P Diss 0.33   mg/L 0.03 


2010-07 12-348 21-Mar-11 Ortho-P Diss 1.03   mg/L 0.03 


2010-07 12-349** 21-Mar-11 Hardness as CaCO3 Total 40   mg/L 2 
2010-07 12-349 21-Mar-11 TDS N/A 38   mg/L 1 


2010-07 12-349 21-Mar-11 TSS N/A 232   mg/L 1 


2010-07 12-349 21-Mar-11 EC N/A 80.8   umhos/cm 1 


2010-07 12-349 21-Mar-11 EC N/A 67.5   umhos/cm 1 


2010-07 12-349 21-Mar-11 Temperature N/A 11.9   °C 0.1 


2010-07 12-349 21-Mar-11 pH N/A 7.4   pH units 0.1 
2010-07 12-349 21-Mar-11 TOC N/A 22.7   mg/L 1 


2010-07 12-349 21-Mar-11 DOC N/A 17.9   mg/L 1 


2010-07 12-349 21-Mar-11 Turbidity N/A 30.2   NTU 0.05 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-07 12-349 21-Mar-11 Turbidity N/A 164   NTU 0.05 
2010-07 12-349 21-Mar-11 NH3-N Total 0.12   mg/L 0.1 


2010-07 12-349 21-Mar-11 NO3-N N/A 1.18   mg/L 0.1 


2010-07 12-349 21-Mar-11 NO3-N N/A 0.37   mg/L 0.1 


2010-07 12-349 21-Mar-11 NO2-N N/A 0.02 J mg/L 0.1 


2010-07 12-349 21-Mar-11 NO2-N N/A 0.01 J mg/L 0.1 


2010-07 12-349 21-Mar-11 TKN Total 2.09   mg/L 0.1 
2010-07 12-349 21-Mar-11 P Total 0.65   mg/L 0.03 


2010-07 12-349 21-Mar-11 Ortho-P Diss 0.32   mg/L 0.03 


2010-07 12-349 21-Mar-11 Ortho-P Diss 0.58   mg/L 0.03 


2010-07 12-349 21-Mar-11 As Diss 2.4   ug/L 0.5 


2010-07 12-349 21-Mar-11 As Total 5.1   ug/L 0.5 


2010-07 12-349 21-Mar-11 Cd Diss 0.4   ug/L 0.2 
2010-07 12-349 21-Mar-11 Cd Total 1.4   ug/L 0.2 


2010-07 12-349 21-Mar-11 Cr Diss 1.9   ug/L 1 


2010-07 12-349 21-Mar-11 Cr Total 17   ug/L 1 


2010-07 12-349 21-Mar-11 Cu Diss 11   ug/L 1 


2010-07 12-349 21-Mar-11 Cu Total 30   ug/L 1 
2010-07 12-349 21-Mar-11 Pb Diss 0.5   ug/L 0.5 


2010-07 12-349 21-Mar-11 Pb Total 27   ug/L 0.5 


2010-07 12-349 21-Mar-11 Ni Diss 3.3   ug/L 1 


2010-07 12-349 21-Mar-11 Ni Total 17   ug/L 1 


2010-07 12-349 21-Mar-11 Zn Diss 15   ug/L 5 


2010-07 12-349 21-Mar-11 Zn Total 120   ug/L 5 
* Qualifier of “J” occurs when analyte was detected at a level below the method reporting limit; therefore, result is an estimated concentration. 


Qualifier of “U” occurs when the analyte was included in the analysis and confirmed to be below the method reporting limit (MRL). Analyte was not 


detected above the method detection limit (MDL). 


**Two samples were collected at each of the following stations: 11-326, 11-327, 12-343, 12-225, 12-346, 12-347, 12-348, and 12-349.  At each station, 


the first of two composite samples collected was submitted in order to meet holding time requirements and the results for short hold-time constituents are 


reported discretely.  For Station 12-348, only short hold-time constituents were analyzed as described in the narrative above. 


***No temperature and pH readings were taken at Station 12-344 due to the brief period in which there was measurable flow in the flume.  


 







STORM EVENT 


03/23/2011 
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF (in) / 


Probability 
Antecedent 
Dry Hours* 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.21 0.61/100% 57 Yes 43,832 77 Yes 


Actual flow was less than 
expected, therefore high 
pacing resulted in small 
percent capture; refer to 


narrative. Sample is 
representative of storm. 


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.21 0.61/100% 57 Yes 2,807 40 Yes 


Sample did not meet 
percent capture or 


minimum number of 
aliquots requirement, but 


was submitted per 
Caltrans request. 


Analytical data should be 
rejected. 


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.71 0.70/100% 53 Yes 4,297 94 Yes   


12-344 Westminster GRVTS South, 15 ft Rainfall 0.71 0.70/100% 53 Yes 0 0 No 
No flow observed. 


Infiltration is suspected. 


12-345 Westminster GRVTS North, 15 ft Rainfall 0.71 0.70/100% 53 Yes 0 0 No 
No flow observed. 


Infiltration is suspected. 


12-225 Yorba Linda ERVTS EOP, 0 ft Rainfall 0.51 0.70/100% 52 Yes 13,751 93 Yes   


12-346 Yorba Linda ERVTS West, 10 ft Rainfall 0.51 0.70/100% 52 Yes 2,422 93 Yes   


12-347 Yorba Linda ERVTS West-Central, 21 ft Rainfall 0.51 0.70/100% 52 Yes 3,875 95 Yes   


12-348 Yorba Linda ERVTS East-Central, 21 ft Rainfall 0.51 0.70/100% 52 Yes 849 84 Yes  


12-349 Yorba Linda ERVTS East, 21 ft Rainfall 0.51 0.70/100% 52 Yes 514 54 Yes 


Sample did not meet 
percent capture or 


minimum number of 
aliquots requirement, but 


was submitted per 
Caltrans request. 


Analytical data should be 
rejected. 


*Antecedent dry hours were calculated based on time difference between the stop date/time of the Storm Event No. 2010-07 and the start date/time of Storm Event No. 2010-08 as indicated by 


the rain gauge at each site. 
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Event Description 


This Post Storm Technical Memorandum (PSTM), Number 08, discusses Storm Event No. 2010-08 of the 2010-2011 wet season for the Ornamental 


Roadside Vegetated Treatment Sites (ORVTS) Study.  The event started in the late afternoon of March 23, 2011 and ended that evening.  The event 


description, mobilization summary and sampling issues sections below describe the stormwater monitoring effort for these ORVTS in the order that 


they appear in the Sampling Summary Table above. 


 


Storm 2010-08 produced light to moderate rainfall over southern California.  Weather data on the morning of March 20, 2011 indicated a quantitative 


precipitation forecast (QPF) of 0.61 inch (15.49 mm) and a probability of 100% for San Diego County area (Caltrans District 11) and a QPF of 0.70 


inch (17.78 mm) and a probability of 100% for Orange County area (District 12).  The storm produced 0.21 inch (5.33 mm) of precipitation at the 


Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) location, 0.71 inch (18.03 mm) of precipitation at the Westminster GRVTS 


location, and 0.51 inch (12.95 mm) of precipitation at the Yorba Linda Expanded Roadside Vegetated Treatment Sites (ERVTS) location. 


 


 


Mobilization Summary 


The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 


(Document No. CTSW-PL-09-208.18.1F) and mobilization began on March 23, 2011.  Monitoring has been discontinued at the San Diego SR-52 


location (Stations 11-328, 11-329 and 11-330) based on direction received from Caltrans on January 19, 2010.  Monitored locations received rainfall 


amounts that met the Caltrans OM&M plan criteria for a “representative storm event.”  Composite samples were collected at eight of the ten 


monitoring stations throughout the project sites and analyzed as described in the project OM&M Plan. 


 


Sampling Issues 


Composite samples were collected at each of the two Carlsbad GRVTS (Stations 11-326 and 11-327).  The percent capture for both Carlsbad stations 


and aliquots successfully captured for Station 11-327 were below the representativeness criteria identified in the project OM&M Plan.  Despite not 


meeting the criteria, composite samples at both Carlsbad GRVTS stations were submitted, per Caltrans initial request.  Although the composite 


sample for Station 11-327 was analyzed, the laboratory data should be rejected because the percent capture was significantly lower than the minimum 


representativeness requirement.  Sampler pacing was set based on a greater QPF than the amount of rainfall experienced, therefore the sampler 


pacing setting was higher than it would have been for a larger storm.  In general, high sampler pacing has a greater impact on percent capture when 


low flow is present in the flume.  For low flows, the flow rated before the first aliquot collection and the flow rated after the last aliquot collection is 


a significant percentage of the total flow and it is not included in the percent capture.  Because of the low flow present in the flumes at Station 11-


327, field crews were unable to take temperature and pH measurements.  The runoff-to-rainfall (RO/Rain) ratio at the edge of pavement (EOP) 


station (Station 11-326), was significantly lower than assumed.  The RO/Rain ratio recorded for Storm Event No. 2010-08 was 0.477.  As indicated 


in the table below, this is consistent with the RO/Rain ratio of accepted flow data from the 2009-2010 wet season, which ranged from 0.269 to 0.534.  


Since rainfall (0.21 inch) was relatively small, the RO/Rain ratio observed is not unusual.  Bypass has been historically observed at this station due to 
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the limited capacity of the upstream concrete ditch that directs flow toward the flume.  Although field crews did not observe bypass for this storm 


event, bypass likely occurred for a short period when field crews were not present at the station.  Despite the small amount of rainfall received, 


bypass has been observed for storms with similar peak runoff flow rates.  The effluent of the bio-swale (Station 11-327) had a RO/Rain ratio that was 


significantly lower than assumed, at 0.027, but still above the range of accepted data for the 2009-10 wet season, which ranged from 0.010 to 0.025.  


Similar to Station 11-326, the received flow at Station 11-327 was lower than assumed because of the relatively small amount of rainfall.  This 


indicates that a significant amount of the runoff generated by the storm, infiltrated within the bio-swale.  Although the RO/Rain ratio at Stations 11-


326 and 11-327 are lower than expected, they are still comparable to past data.  Therefore, the flow data at each station should be accepted. 


 


A composite sample was collected at the Westminster GRVTS EOP station (Station12-343), despite receiving a lower RO/Rain ratio than expected, 


while Stations 12-344 (15’ bio-strip) and 12-345 (15’ bio-strip) received no flow.  As previously noted, field crews observed a crack within the 


roadway that runs the entire length of the Westminster site.  The crack is situated between lane four and the shoulder.  The crack potentially causes a 


diversion resulting in lower than expected flows at the EOP station.  Historically, low flows at Station 12-343 have been noted, despite decreasing the 


drainage areas from 0.08 ha to 0.04 ha.  As indicated in the table below, the RO/Rain ratio of accepted data for the 2009-2010 wet season ranged 


from 0.144 to 0.764 at Station 12-343.  The event produced RO/Rain ratio of 0.558, which is within the previously noted range and is consistent with 


the RO/Rain ratio values recorded thus far during the 2010-2011 wet season.  At Stations 12-344 and 12-345, field crews did not identify any 


undermining of the flashing.  However, undermining has been previously observed and remains a potential contributing factor to the lack of flow 


rated by the flume.  Field crews noted the density of the ice plant as a potential factor leading to greater infiltration than expected.  Previous 


observations had indicated that the flashing strip has settled below the collection pipe due to undermining.  This has created an impediment along the 


flashing strip that potentially forces the majority of runoff to infiltrate underneath it.  Despite the position of the flashing strip, which likely 


contributes to runoff infiltration, this would still occur naturally if the collection pipe was not present because of the topography and density of the 


surrounding vegetation.  It is assumed that little to no flow will be rated in the flumes during future storm events, but infiltration can continue to be 


documented at Stations 12-344 and 12-345. 


 


Composite samples were collected at each of the Yorba Linda ERVTS stations.  At Station 12-349, a composite sample was submitted per Caltrans 


initial request, although it did not meet the minimum percent capture or number of aliquots identified the project OM&M plan for the size of the 


storm.  Although the composite sample for Station 12-349 was analyzed, the laboratory data should be rejected because the percent capture was 


significantly lower than the minimum representativeness requirement.  The low percent capture and low number of successful aliquots is due to the 


high sampler pacing setting, as described above.  Because of the low flow present in the flumes at Stations 12-348 and 12-349, field crews were 


unable to take temperature and pH measurements.  The EOP station (Station12-225) had a RO/Rain ratio of 1.17.  As shown in the table below, the 


RO/Rain ratio for accepted data ranged from 0.89 to 1.19 for the 2009-2010 wet season.  The RO/Rain ratio at bio-strip stations (Stations12-346, 12-


347, 12-348, and 12-349) was significantly lower than expected.  Field crews did not observe any undermining along the collection systems at 


Stations 12-346 and 12-347.  However, undermining has been observed during past storms, and could continue to occur, despite the inability to 


obtain visual confirmation.  As previously noted a depression in the middle of the vegetation had been observed at Station 12-347 that could impede 
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flow and result in ponding and increased infiltration.  This will not be repaired during the 2010-2011 wet season because it would require removal of 


a significant amount of the vegetation.  As previously noted, the re-graded gravel at Station 12-348 is now level, but some areas remain below the 


bio-strip.  The low-lying areas could contribute to diversion of the flow.  It is suspected that each of the bio-strip stations at Yorba Linda (Stations 12-


346, 12-347, 12-348 and 12-349) may be experiencing a similar phenomenon, in which the gravel shoulder diverts runoff flow from the vegetation.  


The potential diversion is most significant at Stations 12-348 and 12-349.  Field crews continue to observe significant bypass flow from the roadway 


along the shoulder at Stations 12-348 and 12-349.  During past storms, a small amount of flow from the gravel shoulder had been observed entering 


between the bio-strip plots for Stations 12-348 and 12-349.  This bypass flow is most likely not rated by the collection systems at either station.  An 


unknown amount of the runoff that bypasses the bio-strip infiltrates along the gravel shoulder, while the remainder of the diverted runoff continues 


past Station 12-349 and flows into a ditch that discharges into a storm drain.  Re-grading the gravel may rectify the issue; however, typical highway 


conditions (such as vehicular traffic and erosion) may redistribute the gravel, which would continue to impede flow.  Although some flow has been 


observed bypassing the Yorba Linda bio-strip stations, flow continues to be rated at these stations.  It can be concluded that while flow rated by the 


flume is only partially representative of the drainage area, the flow data should be accepted. 


 


 


Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


Notes are provided on hydrographs.  At Station 12-348, the flow meter indicated 0.003 L/s when zero flow was observed.  Flow data should be 


accepted because this is negligible flow. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


RO/Rain ratios are generally lower than assumed, but are within the ranges observed during the 2009-2010 wet season.  See narrative above and 


hydrograph notes below for summary of potential issues. 
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The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 


Gauge at Carlsbad bio-swale (Station 11-327) recorded 0.21 inch (5.33 mm); gauge at Palomar Airport (KCRQ) recorded 0.24 inch (6.10 mm). 


Gauge at Westminster EOP (Station 12-343) recorded 0.71 inch (18.03 mm); gauge at Los Alamitos Airfield (KSLI) recorded 0.66 inch (16.76 mm). 


Gauge at Yorba Linda EOP (Station 12-225) recorded 0.51 inch (12.95 mm); gauge at Fullerton Airport (KFUL) recorded 0.50 inch (12.70 mm). 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 


Runoff response is reasonable despite observed infiltration and/or bypass.  RO/Rain ratio is generally lower than assumed, but similar to previous 


storm events.  See narrative above and hydrograph notes below for summary of potential issues. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 


Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 


Any questions or problems that arose during our review of this field data have been resolved.


 
Field crews continue to monitor potential diversion due to the crack within the roadway at the Westminster EOP station (Station 12-343), and 


potential undermining and infiltration at bio-strip stations (Stations12-344 and 12-345).  At Yorba Linda, field crews will continue to monitor and 


document potential bypass and/or infiltration at bio-strip stations (Stations12-346, 12-347, 12-348, and 12-349).  Refer to the narrative above. 
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Caltrans Site 
ID 


Station Name/Location 
Assumed 
RO/Rain 


Ratio 


Storm Event No. 
2010-08  


RO/Rain Ratio 


Accepted 2009-2010 
RO/Rain Ratio  Min - Max 


Recorded 2010-2011 
RO/Rain Ratio  Min - Max* 


11-326 Carlsbad GRVTS EOP, 0 ft 0.92 0.48 0.27 - 0.53 0.53 - 0.66 


11-327 Carlsbad  ERVTS South, 365 ft 0.1 0.03 0.01 - 0.03 0.00 - 0.21 


12-343 Westminster GRVTS EOP, 0 ft 0.92 0.56 0.14 - 0.76 0.09 - 0.63 


12-344 Westminster GRVTS South, 15 ft 0.73 N/A 0.00 - 0.11 0.01** 


12-345 Westminster GRVTS North, 15 ft 0.73 N/A 0.00 - 0.10  0.03** 


12-225 Yorba Linda ERVTS EOP, 0 ft 0.92 1.17 0.89 - 1.19 0.91 - 1.45 


12-346 Yorba Linda ERVTS West, 10 ft 0.79 0.17 0.09 - 0.52 0.08 - 0.37 


12-347 Yorba Linda ERVTS West-Central, 21 ft 0.67 0.25 0.27 - 0.70 0.02 - 0.42 


12-348 Yorba Linda ERVTS East-Central, 21 ft 0.67 0.05 0.13*** 0.00 - 0.05 


12-349 Yorba Linda ERVTS East, 21 ft 0.67 0.03 0.12 - 0.24 0.01 - 0.08 


*2010-2011 wet season RO/Rain ratio provided is the range recorded for storms prior to Storm Event No. 2010-08 


**At Stations 12-344 and 12-345, one storm in the 2010-2011 wet season had measurable flow. 


***At Station 12-348, one storm in the 2009-2010 wet season had accepted flow data. 
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Rainfall Intensity (mm/hr)
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Sample Taken


Event Summary
Site: Carlsbad GRVTS EOP (11-326, 0 ft)


Event: 3/23/2011-3/24/2011


Catchment Area (ha): 1.7215


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 03/23/11 18:43


Stop Date/Time: 03/23/11 21:12


Event Rain (mm): 5.33


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: 03/23/11 19:10


Stop Date/Time: 03/24/11 07:35


Total Flow Volume (L): 43832


Peak Flow (L/s): 12.03


Obs. Fraction Runoff/Rain Volume: 0.477


Sample Data


Start Date/Time: 03/23/11 20:15


Stop Date/Time: 03/23/11 21:33


Estimated Percent Capture: 77%


Successful Aliquots: 7


Notes: RO/Rain<<1_suspected bypass and small amount of rainfall resulted in low flow. Actual flow<expected flow, therefore sampler pacing 


resulted in small percent capture, refer to narrative. RO/Rain for 2009-10 wet season ranged from 0.269 to 0.534.
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Carlsbad  ERVTS South (11-327, 365 ft)


Event: 3/23/2011-3/24/2011


Catchment Area (ha): 1.925


Assumed Fraction Runoff/Rain Volume: 0.1


Rain Data


Start Date/Time: 03/23/11 18:43


Stop Date/Time: 03/23/11 21:12


Event Rain (mm): 5.33


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: 03/23/11 18:55


Stop Date/Time: 03/24/11 05:40


Total Flow Volume (L): 2807


Peak Flow (L/s): 0.44


Obs. Fraction Runoff/Rain Volume: 0.027


Sample Data


Start Date/Time: 03/24/11 00:07


Stop Date/Time: 03/24/11 01:22


Estimated Percent Capture: 40%


Successful Aliquots: 2


Notes: RO/Rain<<1_RO infiltration suspected. Actual flow<expected flow, therefore sampler pacing resulted in small percent capture. Lab data 


should be rejected. RO/Rain for 2009-10 wet season ranged from 0.010 to 0.025.
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Sample Taken


Event Summary
Site: Westminster GRVTS EOP (12-343, 0 ft)


Event: 3/23/2011-3/24/2011


Catchment Area (ha): 0.0427


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 03/23/11 16:41


Stop Date/Time: 03/23/11 19:29


Event Rain (mm): 18.03


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: 03/23/11 16:46


Stop 03/23/11 20:05


Total Flow Volume (L): 4297


Peak Flow (L/s): 1.01


Obs. Fraction Runoff/Rain Volume: 0.558


Sample Data


Start Date/Time: 03/23/11 17:16


Stop Date/Time: 03/23/11 19:30


Estimated Percent Capture: 94%


Successful Aliquots: 37


Notes: RO/Rain<<1_RO diversion suspected due to a crack within the roadway. RO/Rain for 2009-10 wet season ranged from 0.144 to 0.764.
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Event Summary
Site: Westminster GRVTS South (12-344, 15 ft)


Event: 3/23/2011-3/24/2011


Catchment Area (ha): 0.0557


Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data


Start Date/Time: 03/23/11 16:41


Stop Date/Time: 03/23/11 19:29


Event Rain (mm): 18.03


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: No flow observed. Infiltration suspected due to density of vegetation and possible undermining. RO/Rain for 2009-10 wet season ranged 


from 0.002 to 0.105.
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Event Summary
Site: Westminster GRVTS North (12-345, 15 ft)


Event: 3/23/2011-3/24/2011


Catchment Area (ha): 0.0557


Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data


Start Date/Time: 03/23/11 16:41


Stop Date/Time: 03/23/11 19:29


Event Rain (mm): 18.03


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: N/A


Stop N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: No flow observed. Infiltration suspected due to density of vegetation and possible undermining. RO/Rain for 2009-10 wet season ranged from 


0.000 to 0.098.
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Event Summary
Site: Yorba Linda ERVTS EOP (12-225, 0 ft)


Event: 3/23/2011-3/24/2011


Catchment Area (ha): 0.091


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 03/23/11 17:28


Stop Date/Time: 03/23/11 20:20


Event Rain (mm): 12.95


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: 03/23/11 17:30


Stop Date/Time: 03/23/11 22:29


Total Flow Volume (L): 13751


Peak Flow (L/s): 3.39


Obs. Fraction Runoff/Rain Volume: 1.167


Sample Data


Start Date/Time: 03/23/11 18:20


Stop Date/Time: 03/23/11 21:27


Estimated Percent Capture: 93%


Successful Aliquots: 16


Notes: RO/Rain>1, but still within accepted range of previous data. RO/Rain for 2009-10 wet season ranged from 0.89 to 1.19.
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Event Summary
Site: Yorba Linda ERVTS West (12-346, 10 ft)


Event: 3/23/2011-3/24/2011


Catchment Area (ha): 0.1133


Assumed Fraction Runoff/Rain Volume: 0.79


Rain Data


Start Date/Time: 03/23/11 17:28


Stop Date/Time: 03/23/11 20:20


Event Rain (mm): 12.95


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: 03/23/11 17:53


Stop 03/23/11 


Total Flow Volume (L): 2422


Peak Flow (L/s): 1.48


Obs. Fraction Runoff/Rain Volume: 0.165


Sample Data


Start Date/Time: 03/23/11 18:52


Stop Date/Time: 03/23/11 20:23


Estimated Percent Capture: 93%


Successful Aliquots: 17


Notes: RO/Rain<<1_RO infiltration suspected possibly due to undermining. RO/Rain for 2009-10 wet season ranged from 0.09 to 0.52. 
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Event Summary
Site: Yorba Linda ERVTS West-Central (12-347, 21 ft)


Event: 3/23/2011-3/24/2011


Catchment Area (ha): 0.1208


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 03/23/11 17:28


Stop Date/Time: 03/23/11 20:20


Event Rain (mm): 12.95


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: 03/23/11 18:09


Stop 03/24/11 


01:59Total Flow Volume (L): 3875


Peak Flow (L/s): 1.81


Obs. Fraction Runoff/Rain Volume: 0.248


Sample Data


Start Date/Time: 03/23/11 19:10


Stop Date/Time: 03/23/11 22:09


Estimated Percent Capture: 95%


Successful Aliquots: 27


Notes: RO/Rain<<1_RO ponding and infiltration suspected due to low spot within vegetation. Dip in hydrograph and 19:31 occurs for an unknown 


reason. RO/Rain for 2009-10 wet season ranged from 0.27 to 0.70. 
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Event Summary
Site: Yorba Linda ERVTS East-Central (12-348, 21 ft)


Event: 3/23/2011-3/24/2011


Catchment Area (ha): 0.1291


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 03/23/11 17:28


Stop Date/Time: 03/23/11 20:20


Event Rain (mm): 12.95


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: 03/23/11 17:38


Stop Date/Time: 03/24/11 01:18


Total Flow Volume (L): 849


Peak Flow (L/s): 0.34


Obs. Fraction Runoff/Rain Volume: 0.051


Sample Data


Start Date/Time: 03/23/11 19:31


Stop Date/Time: 03/24/11 00:40


Estimated Percent Capture: 84%


Successful Aliquots: 6


Notes: RO/Rain<<1_RO bypass suspected due to gravel shoulder. Flow meter indicated 0.003 L/s after zero flow had been observed. Data should be 


accepted because the excess recorded flow is negligible. RO/Rain for 2009-10 wet season ranged from 0.00 to 0.13.
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Event Summary
Site: Yorba Linda ERVTS East (12-349, 21 ft)


Event: 3/23/2011-3/24/2011


Catchment Area (ha): 0.1226


Assumed Fraction Runoff/Rain Volume: 0.67


Rain Data


Start Date/Time: 03/23/11 17:28


Stop Date/Time: 03/23/11 20:20


Event Rain (mm): 12.95


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: 03/23/11 18:36


Stop 03/23/11 


Total Flow Volume (L): 514


Peak Flow (L/s): 0.20


Obs. Fraction Runoff/Rain Volume: 0.032


Sample Data


Start Date/Time: 03/23/11 19:36


Stop Date/Time: 03/23/11 20:07


Estimated Percent Capture: 54%


Successful Aliquots: 3


Notes: RO/Rain<<1_RO diversion suspected due to gravel shoulder. Actual flow<expected flow, therefore set pacing resutled in small percent 


capture; refer to narrative. Lab data should be rejected. RO/Rain for 2009-10 wet season ranged from 0.12 to 0.24.
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Examination of the analytical data for stations with successful sample collection indicates that observed constituent concentrations are consistent with 


what had generally been observed in freeway runoff samples in the 2003 Caltrans Discharge Characterization Study Report (CTSW-RT-03-


065.51.42).  Arsenic (As), cadmium (Cd), lead (Pb), and ammonia (NH3-N) had reported values that were considerably lower, when compared to 


concentrations previously observed in freeway runoff samples in California.  However, the previously noted constituents were generally detected 


below the Method Reporting Limit (MRL) and the reported concentrations are mere estimates.  Constituents detected below the MRL are designated 


with a qualifier in the table below. It should be noted that during the Caltrans Discharge Characterization Study (Caltrans 2003), Caltrans only 


reported down to the MRL.  Recently, Caltrans has requested that studies report down below the MRL, to the Method Detection Limit (MDL). 


The Carlsbad bio-swale effluent (Station 11-327) did not receive the minimum number of aliquots identified in the project OM&M plan, but a low 


flow composite sample analysis was conducted per Caltrans request.  However, this data should be rejected because of the low percent capture.  


Because the composite sample was analyzed, the data is provided below.  Field crews were unable to take temperature and pH measurements at 


Station 11-327 due to the low flow present in the flume.  Hardness, total dissolved solids (TDS), total and dissolved organic carbon (TOC and DOC 


respectively), NH3-N, Total Kjeldahl Nitrogen (TKN), and phosphorus (P) were not analyzed because they are low on the constituent priority ranking 


list used for this study and/or there was insufficient volume to provide data for the full analytical suite.  Since the data for Station 11-327 should be 


rejected, the EOP composite sample (Station 11-326) results were not compared to the bio-swale effluent. 


No samples were collected at the Westminster bio-strip stations (Stations 12-344 and 12-345) so there is no comparison to the EOP composite sample 


(Station 12-343). 


Yorba Linda bio-strip Station 12-349 did not receive the minimum number of aliquots identified in the project OM&M plan, but a low flow 


composite sample analysis was conducted per Caltrans request.  Therefore, the constituents analyzed are similar to the constituents analyzed for 


Station 11-327, listed above.  However, the analytical data should be rejected because of the low percent capture.  Field crews were unable to take 


temperature and pH measurements at Stations 12-348 and 12-349 due to the low flow present in the flume.  Comparison of the results for the Yorba 


Linda stations with accepted data (Stations 12-225, 12-346, 12-347, and 12-348) indicate that most constituents within the bio-strip discharges for 


Stations 12-346 and 12-348, had generally reduced concentrations when compared to the EOP (Station 12-225).  However, most constituents 


generally had elevated concentrations when compared to the EOP in the discharges for bio-strip Stations 12-347.  Analytes that generally increased in 


the bio-strip discharges compared to the EOP sample were hardness, TOC and DOC, dissolved ortho-phosphate (Ortho-P), dissolved As, dissolved 


Pb, and dissolved nickel (Ni).  It should be noted that dissolved As and dissolved Pb were detected below the MRL in the EOP sample.  The 


concentrations provided are estimates that are designated with a qualifier as shown in the table below.   


 


Laboratory Data Checklist  


We recommend that Caltrans partially reject this laboratory data package.  Data for Stations 11-327 and 12-349 should be rejected.  Refer to narrative 


above. 
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The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.


 


Low sample volume analyses were performed at Stations 11-327 and 12-349 as described in the narrative above.  Although the data for these stations 


is shown below, is should be rejected due to low percent capture. 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 


compared to each other in the same sample.
 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 
Mobilization 


ID Site ID 
Sampling 


Date Parameter Fraction Value Qualifier* Units 
Reporting 


Limit 


2010-08 11-326 23-Mar-11 Hardness as CaCO3 Total 30   mg/L 2 


2010-08 11-326 23-Mar-11 TDS N/A 28   mg/L 1 


2010-08 11-326 23-Mar-11 TSS N/A 90   mg/L 1 


2010-08 11-326 23-Mar-11 EC N/A 77.1   umhos/cm 1 


2010-08 11-326 23-Mar-11 Temperature N/A 16.1  °C 0.1 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-08 11-326 23-Mar-11 pH N/A 8.00  pH units 0.1 


2010-08 11-326 23-Mar-11 TOC N/A 14.9   mg/L 1 


2010-08 11-326 23-Mar-11 DOC N/A 10.7   mg/L 1 


2010-08 11-326 23-Mar-11 Turbidity N/A 41.3   NTU 0.05 


2010-08 11-326 23-Mar-11 NH3-N Total 0.47   mg/L 0.1 


2010-08 11-326 23-Mar-11 NO3-N N/A 0.37   mg/L 0.1 


2010-08 11-326 23-Mar-11 NO2-N N/A 0.02 J mg/L 0.1 


2010-08 11-326 23-Mar-11 TKN Total 1.39   mg/L 0.1 


2010-08 11-326 23-Mar-11 P Total 0.2   mg/L 0.03 


2010-08 11-326 23-Mar-11 Ortho-P Diss 0.03   mg/L 0.03 


2010-08 11-326 23-Mar-11 As Diss 0.4 J ug/L 0.5 


2010-08 11-326 23-Mar-11 As Total 1.1   ug/L 0.5 


2010-08 11-326 23-Mar-11 Cd Diss 0.1 U ug/L 0.2 


2010-08 11-326 23-Mar-11 Cd Total 0.3   ug/L 0.2 


2010-08 11-326 23-Mar-11 Cr Diss 6.3   ug/L 1 


2010-08 11-326 23-Mar-11 Cr Total 11   ug/L 1 


2010-08 11-326 23-Mar-11 Cu Diss 12   ug/L 1 


2010-08 11-326 23-Mar-11 Cu Total 49   ug/L 1 


2010-08 11-326 23-Mar-11 Pb Diss 0.2 J ug/L 0.5 


2010-08 11-326 23-Mar-11 Pb Total 21   ug/L 0.5 


2010-08 11-326 23-Mar-11 Ni Diss 1.9   ug/L 1 


2010-08 11-326 23-Mar-11 Ni Total 5.6   ug/L 1 


2010-08 11-326 23-Mar-11 Zn Diss 30   ug/L 5 


2010-08 11-326 23-Mar-11 Zn Total 170   ug/L 5 


2010-08 11-327** 24-Mar-11 TSS N/A 28   mg/L 1 


2010-08 11-327 24-Mar-11 EC N/A 186   umhos/cm 1 


2010-08 11-327 24-Mar-11 Turbidity N/A 10.5   NTU 0.05 


2010-08 11-327 24-Mar-11 NO3-N N/A 0.36   mg/L 0.1 


2010-08 11-327 24-Mar-11 NO2-N N/A 0.01 U mg/L 0.1 


2010-08 11-327 24-Mar-11 Ortho-P Diss 0.1   mg/L 0.03 


2010-08 11-327 24-Mar-11 As Diss 0.4 J ug/L 0.5 


2010-08 11-327 24-Mar-11 As Total 0.5   ug/L 0.5 


2010-08 11-327 24-Mar-11 Cd Diss 0.1 U ug/L 0.2 


2010-08 11-327 24-Mar-11 Cd Total 0.1 U ug/L 0.2 


2010-08 11-327 24-Mar-11 Cr Diss 2.2   ug/L 1 


2010-08 11-327 24-Mar-11 Cr Total 3   ug/L 1 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-08 11-327 24-Mar-11 Cu Diss 7.5   ug/L 1 


2010-08 11-327 24-Mar-11 Cu Total 8.1   ug/L 1 


2010-08 11-327 24-Mar-11 Pb Diss 0.4 J ug/L 0.5 


2010-08 11-327 24-Mar-11 Pb Total 1.7   ug/L 0.5 


2010-08 11-327 24-Mar-11 Ni Diss 1.3   ug/L 1 


2010-08 11-327 24-Mar-11 Ni Total 1.4   ug/L 1 


2010-08 11-327 24-Mar-11 Zn Diss 17   ug/L 5 


2010-08 11-327 24-Mar-11 Zn Total 19   ug/L 5 


2010-08 12-343 23-Mar-11 Hardness as CaCO3 Total 54   mg/L 2 


2010-08 12-343 23-Mar-11 TDS N/A 22   mg/L 1 


2010-08 12-343 23-Mar-11 TSS N/A 23   mg/L 1 


2010-08 12-343 23-Mar-11 EC N/A 35.5   umhos/cm 1 


2010-08 12-343 23-Mar-11 Temperature N/A 13.3  °C 0.1 


2010-08 12-343 23-Mar-11 pH N/A 8.54  pH units 0.1 


2010-08 12-343 23-Mar-11 TOC N/A 8.5   mg/L 1 


2010-08 12-343 23-Mar-11 DOC N/A 6.3   mg/L 1 


2010-08 12-343 23-Mar-11 Turbidity N/A 20.7   NTU 0.05 


2010-08 12-343 23-Mar-11 NH3-N Total 0.27   mg/L 0.1 


2010-08 12-343 23-Mar-11 NO3-N N/A 0.17   mg/L 0.1 


2010-08 12-343 23-Mar-11 NO2-N N/A 0.02 J mg/L 0.1 


2010-08 12-343 23-Mar-11 TKN Total 0.74   mg/L 0.1 


2010-08 12-343 23-Mar-11 P Total 0.17   mg/L 0.03 


2010-08 12-343 23-Mar-11 Ortho-P Diss 0.02 J mg/L 0.03 


2010-08 12-343 23-Mar-11 As Diss 0.6   ug/L 0.5 


2010-08 12-343 23-Mar-11 As Total 1.2   ug/L 0.5 


2010-08 12-343 23-Mar-11 Cd Diss 0.1 U ug/L 0.2 


2010-08 12-343 23-Mar-11 Cd Total 0.4   ug/L 0.2 


2010-08 12-343 23-Mar-11 Cr Diss 1.4   ug/L 1 


2010-08 12-343 23-Mar-11 Cr Total 6.5   ug/L 1 


2010-08 12-343 23-Mar-11 Cu Diss 6.9   ug/L 1 


2010-08 12-343 23-Mar-11 Cu Total 50   ug/L 1 


2010-08 12-343 23-Mar-11 Pb Diss 0.2 J ug/L 0.5 


2010-08 12-343 23-Mar-11 Pb Total 28   ug/L 0.5 


2010-08 12-343 23-Mar-11 Ni Diss 1.1   ug/L 1 


2010-08 12-343 23-Mar-11 Ni Total 5.5   ug/L 1 


2010-08 12-343 23-Mar-11 Zn Diss 24   ug/L 5 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-08 12-343 23-Mar-11 Zn Total 200   ug/L 5 


2010-08 12-225 23-Mar-11 Hardness as CaCO3 Total 28   mg/L 2 


2010-08 12-225 23-Mar-11 TDS N/A 26   mg/L 1 


2010-08 12-225 23-Mar-11 TSS N/A 49   mg/L 1 


2010-08 12-225 23-Mar-11 EC N/A 52.6   umhos/cm 1 


2010-08 12-225 23-Mar-11 Temperature N/A 11.2  °C 0.1 


2010-08 12-225 23-Mar-11 pH N/A 7.48  pH units 0.1 


2010-08 12-225 23-Mar-11 TOC N/A 13   mg/L 1 


2010-08 12-225 23-Mar-11 DOC N/A 8.8   mg/L 1 


2010-08 12-225 23-Mar-11 Turbidity N/A 31   NTU 0.05 


2010-08 12-225 23-Mar-11 NH3-N Total 0.34   mg/L 0.1 


2010-08 12-225 23-Mar-11 NO3-N N/A 0.36   mg/L 0.1 


2010-08 12-225 23-Mar-11 NO2-N N/A 0.03 J mg/L 0.1 


2010-08 12-225 23-Mar-11 TKN Total 0.94   mg/L 0.1 


2010-08 12-225 23-Mar-11 P Total 0.16   mg/L 0.03 


2010-08 12-225 23-Mar-11 Ortho-P Diss 0.02 J mg/L 0.03 


2010-08 12-225 23-Mar-11 As Diss 0.3 J ug/L 0.5 


2010-08 12-225 23-Mar-11 As Total 1   ug/L 0.5 


2010-08 12-225 23-Mar-11 Cd Diss 0.1 U ug/L 0.2 


2010-08 12-225 23-Mar-11 Cd Total 0.4   ug/L 0.2 


2010-08 12-225 23-Mar-11 Cr Diss 2.6   ug/L 1 


2010-08 12-225 23-Mar-11 Cr Total 8.3   ug/L 1 


2010-08 12-225 23-Mar-11 Cu Diss 13   ug/L 1 


2010-08 12-225 23-Mar-11 Cu Total 58   ug/L 1 


2010-08 12-225 23-Mar-11 Pb Diss 0.2 J ug/L 0.5 


2010-08 12-225 23-Mar-11 Pb Total 19   ug/L 0.5 


2010-08 12-225 23-Mar-11 Ni Diss 1.7   ug/L 1 


2010-08 12-225 23-Mar-11 Ni Total 7   ug/L 1 


2010-08 12-225 23-Mar-11 Zn Diss 72   ug/L 5 


2010-08 12-225 23-Mar-11 Zn Total 270   ug/L 5 


2010-08 12-346 23-Mar-11 Hardness as CaCO3 Total 40   mg/L 2 


2010-08 12-346 23-Mar-11 TDS N/A 20   mg/L 1 


2010-08 12-346 23-Mar-11 TSS N/A 14   mg/L 1 


2010-08 12-346 23-Mar-11 EC N/A 50.6   umhos/cm 1 


2010-08 12-346 23-Mar-11 Temperature N/A 10.1  °C 0.1 


2010-08 12-346 23-Mar-11 pH N/A 7.32  pH units 0.1 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-08 12-346 23-Mar-11 TOC N/A 14.5   mg/L 1 


2010-08 12-346 23-Mar-11 DOC N/A 11.3   mg/L 1 


2010-08 12-346 23-Mar-11 Turbidity N/A 13.9   NTU 0.05 


2010-08 12-346 23-Mar-11 NH3-N Total 0.14   mg/L 0.1 


2010-08 12-346 23-Mar-11 NO3-N N/A 0.29   mg/L 0.1 


2010-08 12-346 23-Mar-11 NO2-N N/A 0.01 J mg/L 0.1 


2010-08 12-346 23-Mar-11 TKN Total 0.44   mg/L 0.1 


2010-08 12-346 23-Mar-11 P Total 0.16   mg/L 0.03 


2010-08 12-346 23-Mar-11 Ortho-P Diss 0.07   mg/L 0.03 


2010-08 12-346 23-Mar-11 As Diss 0.4 J ug/L 0.5 


2010-08 12-346 23-Mar-11 As Total 0.6   ug/L 0.5 


2010-08 12-346 23-Mar-11 Cd Diss 0.1 U ug/L 0.2 


2010-08 12-346 23-Mar-11 Cd Total 0.1 U ug/L 0.2 


2010-08 12-346 23-Mar-11 Cr Diss 3.4   ug/L 1 


2010-08 12-346 23-Mar-11 Cr Total 5.7   ug/L 1 


2010-08 12-346 23-Mar-11 Cu Diss 11   ug/L 1 


2010-08 12-346 23-Mar-11 Cu Total 18   ug/L 1 


2010-08 12-346 23-Mar-11 Pb Diss 0.3 J ug/L 0.5 


2010-08 12-346 23-Mar-11 Pb Total 3.4   ug/L 0.5 


2010-08 12-346 23-Mar-11 Ni Diss 2   ug/L 1 


2010-08 12-346 23-Mar-11 Ni Total 3.2   ug/L 1 


2010-08 12-346 23-Mar-11 Zn Diss 21   ug/L 5 


2010-08 12-346 23-Mar-11 Zn Total 36   ug/L 5 


2010-08 12-347 23-Mar-11 Hardness as CaCO3 Total 42   mg/L 2 


2010-08 12-347 23-Mar-11 TDS N/A 52   mg/L 1 


2010-08 12-347 23-Mar-11 TSS N/A 14   mg/L 1 


2010-08 12-347 23-Mar-11 EC N/A 92   umhos/cm 1 


2010-08 12-347 23-Mar-11 Temperature N/A 10.6  °C 0.1 


2010-08 12-347 23-Mar-11 pH N/A 7.55  pH units 0.1 


2010-08 12-347 23-Mar-11 TOC N/A 32.6   mg/L 1 


2010-08 12-347 23-Mar-11 DOC N/A 27.1   mg/L 1 


2010-08 12-347 23-Mar-11 Turbidity N/A 19.2   NTU 0.05 


2010-08 12-347 23-Mar-11 NH3-N Total 0.07 J mg/L 0.1 


2010-08 12-347 23-Mar-11 NO3-N N/A 0.14   mg/L 0.1 


2010-08 12-347 23-Mar-11 NO2-N N/A 0.01 J mg/L 0.1 


2010-08 12-347 23-Mar-11 TKN Total 1.21   mg/L 0.1 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-08 12-347 23-Mar-11 P Total 0.29   mg/L 0.03 


2010-08 12-347 23-Mar-11 Ortho-P Diss 0.16   mg/L 0.03 


2010-08 12-347 23-Mar-11 As Diss 0.9   ug/L 0.5 


2010-08 12-347 23-Mar-11 As Total 1.2   ug/L 0.5 


2010-08 12-347 23-Mar-11 Cd Diss 0.1 U ug/L 0.2 


2010-08 12-347 23-Mar-11 Cd Total 0.2   ug/L 0.2 


2010-08 12-347 23-Mar-11 Cr Diss 1.6   ug/L 1 


2010-08 12-347 23-Mar-11 Cr Total 5.1   ug/L 1 


2010-08 12-347 23-Mar-11 Cu Diss 10   ug/L 1 


2010-08 12-347 23-Mar-11 Cu Total 13   ug/L 1 


2010-08 12-347 23-Mar-11 Pb Diss 0.5   ug/L 0.5 


2010-08 12-347 23-Mar-11 Pb Total 3.5   ug/L 0.5 


2010-08 12-347 23-Mar-11 Ni Diss 2.1   ug/L 1 


2010-08 12-347 23-Mar-11 Ni Total 4.3   ug/L 1 


2010-08 12-347 23-Mar-11 Zn Diss 15   ug/L 5 


2010-08 12-347 23-Mar-11 Zn Total 24   ug/L 5 


2010-08 12-348 24-Mar-11 Hardness as CaCO3 Total 38   mg/L 2 


2010-08 12-348 24-Mar-11 TDS N/A 34   mg/L 1 


2010-08 12-348 24-Mar-11 TSS N/A 74   mg/L 1 


2010-08 12-348 24-Mar-11 EC N/A 84.8   umhos/cm 1 


2010-08 12-348 24-Mar-11 TOC N/A 31.7   mg/L 1 


2010-08 12-348 24-Mar-11 DOC N/A 26.9   mg/L 1 


2010-08 12-348 24-Mar-11 Turbidity N/A 29.7   NTU 0.05 


2010-08 12-348 24-Mar-11 NH3-N Total 0.35   mg/L 0.1 


2010-08 12-348 24-Mar-11 NO3-N N/A 0.14   mg/L 0.1 


2010-08 12-348 24-Mar-11 NO2-N N/A 0.01 J mg/L 0.1 


2010-08 12-348 24-Mar-11 TKN Total 2.14   mg/L 0.1 


2010-08 12-348 24-Mar-11 P Total 0.65   mg/L 0.03 


2010-08 12-348 24-Mar-11 Ortho-P Diss 0.46   mg/L 0.03 


2010-08 12-348 24-Mar-11 As Diss 2.3   ug/L 0.5 


2010-08 12-348 24-Mar-11 As Total 2.9   ug/L 0.5 


2010-08 12-348 24-Mar-11 Cd Diss 0.1 J ug/L 0.2 


2010-08 12-348 24-Mar-11 Cd Total 0.3   ug/L 0.2 


2010-08 12-348 24-Mar-11 Cr Diss 1.8   ug/L 1 


2010-08 12-348 24-Mar-11 Cr Total 4.3   ug/L 1 


2010-08 12-348 24-Mar-11 Cu Diss 13   ug/L 1 
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Mobilization 
ID Site ID 


Sampling 
Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-08 12-348 24-Mar-11 Cu Total 18   ug/L 1 


2010-08 12-348 24-Mar-11 Pb Diss 0.5   ug/L 0.5 


2010-08 12-348 24-Mar-11 Pb Total 5.8   ug/L 0.5 


2010-08 12-348 24-Mar-11 Ni Diss 3.9   ug/L 1 


2010-08 12-348 24-Mar-11 Ni Total 5.6   ug/L 1 


2010-08 12-348 24-Mar-11 Zn Diss 16   ug/L 5 


2010-08 12-348 24-Mar-11 Zn Total 35   ug/L 5 


2010-08 12-349** 23-Mar-11 TSS N/A 101   mg/L 1 


2010-08 12-349 23-Mar-11 EC N/A 60.2   umhos/cm 1 


2010-08 12-349 23-Mar-11 Turbidity N/A 52.8   NTU 0.05 


2010-08 12-349 23-Mar-11 NO3-N N/A 0.31   mg/L 0.1 


2010-08 12-349 23-Mar-11 NO2-N N/A 0.01 U mg/L 0.1 


2010-08 12-349 23-Mar-11 Ortho-P Diss 0.22   mg/L 0.03 


2010-08 12-349 23-Mar-11 As Diss 1.2   ug/L 0.5 


2010-08 12-349 23-Mar-11 As Total 2.2   ug/L 0.5 


2010-08 12-349 23-Mar-11 Cd Diss 0.1 J ug/L 0.2 


2010-08 12-349 23-Mar-11 Cd Total 0.6   ug/L 0.2 


2010-08 12-349 23-Mar-11 Cr Diss 2.1   ug/L 1 


2010-08 12-349 23-Mar-11 Cr Total 8.1   ug/L 1 


2010-08 12-349 23-Mar-11 Cu Diss 10   ug/L 1 


2010-08 12-349 23-Mar-11 Cu Total 20   ug/L 1 


2010-08 12-349 23-Mar-11 Pb Diss 0.4 J ug/L 0.5 


2010-08 12-349 23-Mar-11 Pb Total 11   ug/L 0.5 


2010-08 12-349 23-Mar-11 Ni Diss 2   ug/L 1 


2010-08 12-349 23-Mar-11 Ni Total 7   ug/L 1 


2010-08 12-349 23-Mar-11 Zn Diss 13   ug/L 5 


2010-08 12-349 23-Mar-11 Zn Total 58   ug/L 5 
*Qualifier of “J” occurs when analyte was detected at a level below the method reporting limit; therefore, result is an estimated concentration. 


Qualifier of “U” occurs when the analyte was included in the analysis and confirmed to be below the method reporting limit (MRL). Analyte was not 


detected above the method detection limit (MDL). 


**Lab data for Stations 11-327 and 12-349 should be rejected due to the low percent capture at each station.  
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Sampling Summary 


Precipitation 


  Caltrans 
Site ID Station Name / Location Type 


Actual 
Precip. 


(in) 
QPF (in) / 


Probability 
Antecedent 
Dry Hours* 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


11-326 Carlsbad GRVTS EOP, 0 ft Rainfall 0.13 0.10/66% 31 Yes 27,153 94 Yes   


11-327 Carlsbad  ERVTS South, 365 ft Rainfall 0.13 0.10/66% 31 Yes 75 0 No 


Flow observed was 
insufficient to allow for 


sample collection.  


12-343 Westminster GRVTS EOP, 0 ft Rainfall 0.19 0.41/90% 32 Yes 1,141 89 Yes   


12-344 Westminster GRVTS South, 15 ft Rainfall 0.19 0.41/90% 32 Yes 0 0 No 
No flow observed, infiltration 


suspected 


12-345 Westminster GRVTS North, 15 ft Rainfall 0.19 0.41/90% 32 Yes 0 0 No 
 No flow observed, 


infiltration suspected. 
*Antecedent dry hours were calculated based on time difference between the stop date/time of the Storm Event No. 2010-08, which ended on March 23, 2011, and the start date/time of Storm 


Event No. 2010-09 as indicated by the rain gauge at each site. 
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Event Description 


This Post Storm Technical Memorandum (PSTM), Number 09, discusses Storm Event No. 2010-09 of the 2010-2011 wet season for the Ornamental 


Roadside Vegetated Treatment Sites (ORVTS) Study.  The storm started in the early morning of March 25, 2011.  The storm ended later that 


morning in San Diego County and lasted into the evening in Orange County.  The event description, mobilization summary and sampling issues 


sections below describe the stormwater monitoring effort for these ORVTS in the order that they appear in the Sampling Summary Table above. 


 


Storm Event No. 2010-09 produced light rainfall over southern California.  Weather data in the evening of March 24, 2011 indicated a quantitative 


precipitation forecast (QPF) of 0.10 inch (2.54 mm) and a probability of 66% for San Diego County area (Caltrans District 11) and a QPF of 0.41 


inch (10.41 mm) and a probability of 90% for Orange County area (District 12).  The storm produced 0.13 inch (3.30 mm) of precipitation at the 


Carlsbad Groundcover Roadside Vegetated Treatment Sites (GRVTS) location and 0.19 inch (4.83 mm) of precipitation at the Westminster GRVTS 


location. 


 


Mobilization Summary 


The storm forecast met the stormwater monitoring storm selection criteria identified in the Operations, Maintenance, and Monitoring (OM&M) Plan 


(Document No. CTSW-PL-09-208.18.1F) and mobilization began on March 24, 2011.  Monitoring has been discontinued at the San Diego SR-52 


location (Stations 11-328, 11-329 and 11-330) based on direction received from Caltrans on January 19, 2010.  The Yorba Linda stations (Stations 


12-225, 12-346, 12-347, 12-348, and 12-349) have met the requisite number of storms monitored for this study, per the Task Order and monitoring 


has been suspended until further notice.  Monitored locations received rainfall amounts that met the Caltrans OM&M plan criteria for a 


“representative storm event.”  Composite samples at two of the five monitored stations throughout the project sites were collected and analyzed as 


described in the project OM&M Plan. 


 


Sampling Issues 


A composite sample was collected at the Carlsbad GRVTS EOP (Stations 11-326).  The runoff-to-rainfall (RO/Rain) ratio at the edge of pavement 


(EOP) station (Station 11-326), was 0.478 and was significantly lower than the assumed value.  However, the RO/Rain ratio fell within the RO/Rain 


ratio of accepted flow data from the 2009-2010 wet season, which ranged from 0.269 to 0.534.  Since this was a relatively small amount of rainfall, 


the RO/Rain ratio observed is not unusual and the flow data at Station 11-326 should be accepted.  During the peak of the storm runoff, field crews 


observed bypassing of the flume onto the roadway shoulder.  Flow bypass has been a continuing observation at Station 11-326 and is likely due to the 


limited capacity of the upstream concrete ditch that directs flow toward the flume.  The effluent of the bio-swale (Station 11-327) did not receive 


sufficient flow volume to obtain a sample.  The rainfall recorded was sufficient to create runoff from the roadway that was rated by Station 11-326, 


but it was not sufficient rainfall to saturate the soil within the bio-swale and create runoff at Station 11-327.  The station had a RO/Rain ratio of 


0.001, which was significantly lower than assumed.  This RO/Rain was less than the accepted data for the 2009-2010 wet season, which ranged from 


0.010 to 0.025.  Because of the relatively small amount of rainfall, it is likely that a high percentage of the rainfall infiltrated within the bio-swale.  


The hydrograph for Station 11-327 is characterized by very low runoff during the peak rainfall.  Also, the runoff response occurred almost 
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immediately after the peak rainfall began.  For this station there is typically a delay in runoff response because of the time it takes flow to be 


conveyed through the bio-swale.  The immediate runoff indicates that the flow rated at the station is a result on direct rainfall onto the ditch that 


directs flow toward the flume, and likely does not come from the bio-swale.  Because of the direct rainfall and since the RO/Rain ratio at Station 11-


327 is not comparable to past accepted data, the flow data should be rejected. 


 


A composite sample was collected at the Westminster GRVTS EOP station (Station 12-343), despite receiving a lower RO/Rain ratio than expected, 


while Stations 12-344 (15’ bio-strip) and 12-345 (15’ bio-strip) received no flow.  As previously noted, field crews observed a crack within the 


roadway that runs the entire length of the Westminster site.  The crack is situated between lane four and the shoulder.  The crack potentially causes a 


diversion resulting in lower than expected flows at the EOP station.  Historically, low flows at Station 12-343 have been noted, despite decreasing the 


drainage areas from 0.08 ha to 0.04 ha.  The RO/Rain ratio of accepted data for the 2009-2010 wet season ranged from 0.144 to 0.764 at Station 12-


343.  The event produced RO/Rain ratio of 0.554, which was within the previously noted range and is consistent with the RO/Rain ratio values 


recorded thus far during the 2010-2011 wet season.  Therefore, the flow data should be accepted.  At Stations 12-344 and 12-345, field crews did not 


identify any undermining of the flashing.  However, undermining has been previously observed and it remains a potential contributing factor to the 


lack of flow.  Field crews previously noted the density of the ice plant as a potential factor leading to greater infiltration than expected.  Additionally, 


previous observations indicate that the flashing strip has settled below the collection pipe due to undermining.  This would create an impediment 


along the flashing strip that potentially forces some portion of runoff to infiltrate underneath the strip.  However, despite the position of the flashing 


strip, runoff infiltration would naturally occur, regardless of the collection system, due to the topography and density of the vegetation.  It is assumed 


that little to no flow will be rated in the flumes during future storm events, but infiltration can continue to be documented at Stations 12-344 and 12-


345.  Since infiltration has been documented throughout the 2010-2011 wet season as the likely cause leading to zero flow, the flow data should be 


accepted. 


 


Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
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Notes are provided on hydrographs.  There is a dip within the hydrograph for Station 11-327 that occurs because of an unknown reason.  For the 


Westminster Stations (Stations 12-343, 12-344, and 12-345), rainfall that occurred in the beginning of the storm was less than 0.1 inch within a 6-


hour time period.  Therefore, the hydrologic utility dismissed the early rain and the RO/Rain ratio is slightly skewed.  Data should be accepted 


because the dismissed rainfall is negligible. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


RO/Rain ratio is generally lower than assumed, but is reasonable given the relatively small amount of rainfall recorded.  See narrative above and 


hydrograph notes below for summary of potential issues. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 


Gauge at Carlsbad bio-swale (Station 11-327) recorded 0.13 inch (3.30 mm); gauge at Palomar Airport (KCRQ) measured 0.12 inch (3.05 mm). 


Gauge at Westminster EOP (Station 12-343) recorded 0.19 inch (4.83 mm); gauge at Los Alamitos Airfield (KSLI) measured 0.22 inch (5.59 mm). 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 


Runoff response is generally reasonable despite observed infiltration and/or bypass.  At Station 11-327, runoff rated by the flume appears to be in 


response to direct rainfall onto the upstream ditch. RO/Rain ratio is lower than assumed, but generally similar to previous storm events.  See narrative 


above and hydrograph notes below for summary of potential issues. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 


Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 


Any questions or problems that arose during our review of this field data have been resolved.


 
Field crews continue to observe potential diversion due to the crack within the roadway at EOP Station 12-343, and potential undermining and 


infiltration at bio-strip Stations 12-344 and 12-345.  At Carlsbad, field crews will continue to observe and document bypass occurring due to the 


limited capacity of the concrete ditch upstream of Station 11-327.  Refer to the narrative above. 
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Caltrans 
Site ID 


Station Name/Location 
Assumed 


RO/Rain Ratio 


Storm Event No. 
2010-09  


RO/Rain Ratio 


Accepted 2009-2010 
RO/Rain Ratio  Min - Max 


Recorded 2010-2011 
RO/Rain Ratio Min - 


Max* 


11-326 Carlsbad GRVTS EOP, 0 ft 0.92 0.48 0.27 - 0.53 0.53 - 0.66 


11-327 Carlsbad  ERVTS South, 365 ft 0.10 0.00 0.01 - 0.03 0.00 - 0.21 


12-343 Westminster GRVTS EOP, 0 ft 0.92 0.55 0.14 - 0.76 0.09 - 0.63 


12-344** Westminster GRVTS South, 15 ft 0.73 N/A 0.00 - 0.11 0.01 


12-345** Westminster GRVTS North, 15 ft 0.73 N/A 0.00 - 0.10 0.03 


*2010-2011 wet season RO/Rain ratio provided is the range recorded for storms prior to Storm Event No. 2010-09 


**At Stations 12-344 and 12-345, one storm in the 2010-2011 wet season had measurable flow. 


 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 3/24/2011 


 
 


CTSW-TM-11-211 16 27 Page 6 of 13 
 


0


1


2


3


4


5


6


7


8


9


10


3
/2


5
/1


1
 0


:0
0


3
/2


5
/1


1
 1


:0
0


3
/2


5
/1


1
 2


:0
0


3
/2


5
/1


1
 3


:0
0


3
/2


5
/1


1
 4


:0
0


3
/2


5
/1


1
 5


:0
0


3
/2


5
/1


1
 6


:0
0


3
/2


5
/1


1
 7


:0
0


3
/2


5
/1


1
 8


:0
0


3
/2


5
/1


1
 9


:0
0


3
/2


5
/1


1
 1


0
:0


0


3
/2


5
/1


1
 1


1
:0


0


3
/2


5
/1


1
 1


2
:0


0


3
/2


5
/1


1
 1


3
:0


0


3
/2


5
/1


1
 1


4
:0


0


3
/2


5
/1


1
 1


5
:0


0


3
/2


5
/1


1
 1


6
:0


0


3
/2


5
/1


1
 1


7
:0


0


3
/2


5
/1


1
 1


8
:0


0


Date/Time


R
a


in
fa


ll
 I


n
te


n
s


it
y


 (
m


m
/h


r)


0


1


2


3


4


5


6


7


8


9


10


F
lo


w
 R


a
te


 (
L


/s
)


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Stop Date/Time: 03/25/11 15:56


Event Summary
Site: Carlsbad GRVTS EOP (11-326, 0 ft)


Event: 3/24/2011-3/25/2011


Catchment Area (ha): 1.7215


Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 03/25/11 04:53


Stop Date/Time: 03/25/11 09:59


Event Rain (mm): 3.30


Max Intensity (mm/hr): 6.10


Runoff Data


Start Date/Time: 03/25/11 06:08


Total Flow Volume (L): 27153


Peak Flow (L/s): 9.45


Obs. Fraction Runoff/Rain Volume: 0.478


Sample Data


Start Date/Time: 03/25/11 09:38


Stop Date/Time: 03/25/11 11:31


Estimated Percent Capture: 94%


Successful Aliquots: 27


Notes: RO/Rain<<1_RO bypass observed during peak due to limited capacity of concrete ditch; refer to narrative. The cause of the dip in  the 


hydrograph at 09:49 is unknown. RO/Rain for 2009-10 wet season ranged from 0.269 to 0.534.
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Sample Taken


Event Summary
Site: Carlsbad  ERVTS South (11-327, 365 ft)


Event: 3/24/2011-3/25/2011


Catchment Area (ha): 1.925


Assumed Fraction Runoff/Rain Volume: 0.1


Rain Data


Start Date/Time: 03/25/11 04:53


Stop Date/Time: 03/25/11 09:59


Event Rain (mm): 3.30


Max Intensity (mm/hr): 6.10


Runoff Data


Start Date/Time: 03/25/11 05:56


Stop Date/Time: 03/25/11 10:34


Total Flow Volume (L): 75


Peak Flow (L/s): 0.03


Obs. Fraction Runoff/Rain Volume: 0.001


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: 0%


Successful Aliquots: 0


Notes: RO/Rain<<1_RO infiltration suspected. Unsteady hydrograph is likely due to flume inaccuracy during low flows. Flow data should be rejected, 


refer to narrative. RO/Rain for 2009-10 wet season ranged from 0.010 to 0.025.
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Sample Taken


Event Summary
Site: Westminster GRVTS EOP (12-343, 0 ft)
Event: 3/24/2011-3/25/2011


Catchment Area (ha): 0.0427
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data


Start Date/Time: 03/25/11 03:39


Stop Date/Time: 03/25/11 07:35


Event Rain (mm): 4.83


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: 03/25/11 00:09


Stop Date/Time: 03/25/11 08:16


Total Flow Volume (L): 1141


Peak Flow (L/s): 0.82


Obs. Fraction Runoff/Rain Volume: 0.554


Sample Data


Start Date/Time: 03/25/11 06:37


Stop Date/Time: 03/25/11 08:11


Estimated Percent Capture: 89%


Successful Aliquots: 10


Notes: RO/Rain<1_RO diversion suspected. RO starts before rain_Rain prior to 03:39 was dismissed by hydrologic utility (<0.1" within 6 hrs). Data is 


slightly skewed, but should be accepted. RO/Rain for 2009-10 wet season ranged from 0.144 to 0.764.
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Event Summary
Site: Westminster GRVTS North (12-345, 15 ft)


Event: 3/24/2011-3/25/2011


Catchment Area (ha): 0.0557


Assumed Fraction Runoff/Rain Volume: 0.73


Rain Data


Start Date/Time: 03/25/11 03:39


Stop Date/Time: 03/25/11 07:35


Event Rain (mm): 4.83


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: N/A


Stop Date/Time: N/A


Total Flow Volume (L): N/A


Peak Flow (L/s): N/A


Obs. Fraction Runoff/Rain Volume: N/A


Sample Data


Start Date/Time: N/A


Stop Date/Time: N/A


Estimated Percent Capture: N/A


Successful Aliquots: N/A


Notes: No flow observed. RO infiltration suspected. Rain prior to 03:39 was dismissed by hydrologic utility (<0.1 within 6 hours); data is slightly 


skewed, but should still be accepted. RO/Rain for 2009-10 wet season ranged from 0.000 to 0.098.
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Examination of the analytical data for Stations 11-326 and 12-343 indicates that observed constituent concentrations are consistent with what had 


generally been observed in freeway runoff samples in the 2003 Caltrans Discharge Characterization Study Report (CTSW-RT-03-065.51.42).  


Arsenic (As), cadmium (Cd), and lead (Pb) are exceptions that had considerably lower reported values than previously observed in freeway runoff 


samples in California.  Since the Caltrans Discharge Characterization Study was conducted in 2003, the public has moved away from using Pb in 


most products.  None of the analytes recorded in the 2010-2011 wet season have had concentrations greater than those observed in the 2003 study.  


Despite having low concentrations, the constituents noted above were generally detected below the Method Reporting Limit (MRL) indicating that 


the concentration given is an estimate.  Constituents detected below the MRL are designated with a qualifier in the table below.  It should be noted 


that during the Caltrans Discharge Characterization Study (Caltrans 2003), Caltrans only reported down to the MRL.  Recently, Caltrans has 


requested that studies report down below the MRL, to the Method Detection Limit.  Because there were no sample collections at bio-swale/bio-strip 


effluent, there is no constituent comparison to EOP composite samples. 


Caltrans 2003. Discharge Characterization Study Report. California Department of Transportation, November 2003. Document ID: CTSW-RT-03-


065.51.42. 


 


Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package. 
 


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.


 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Exceptions are noted above. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 


compared to each other in the same sample.
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Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 


Mobilization 
ID Site ID Sampling Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-09 11-326 25-Mar-11 Hardness as CaCO3 Total 38   mg/L 2 


2010-09 11-326 25-Mar-11 TDS N/A 54   mg/L 1 


2010-09 11-326 25-Mar-11 TSS N/A 70   mg/L 1 


2010-09 11-326 25-Mar-11 EC N/A 80   umhos/cm 1 


2010-09 11-326 25-Mar-11 Temperature N/A 15.4  °C 0.1 


2010-09 11-326 25-Mar-11 pH N/A 8.41  pH units 0.1 


2010-09 11-326 25-Mar-11 TOC N/A 18.8   mg/L 1 


2010-09 11-326 25-Mar-11 DOC N/A 13.4   mg/L 1 


2010-09 11-326 25-Mar-11 Turbidity N/A 80.2   NTU 0.05 


2010-09 11-326 25-Mar-11 NH3-N Total 0.34   mg/L 0.1 


2010-09 11-326 25-Mar-11 NO3-N N/A 0.54   mg/L 0.1 


2010-09 11-326 25-Mar-11 NO2-N N/A 0.06 J mg/L 0.1 


2010-09 11-326 25-Mar-11 TKN Total 0.81   mg/L 0.1 


2010-09 11-326 25-Mar-11 P Total 0.23   mg/L 0.03 


2010-09 11-326 25-Mar-11 Ortho-P Diss 0.03   mg/L 0.03 


2010-09 11-326 25-Mar-11 As Diss 0.4 J ug/L 0.5 


2010-09 11-326 25-Mar-11 As Total 1.4   ug/L 0.5 


2010-09 11-326 25-Mar-11 Cd Diss 0.1 U ug/L 0.2 


2010-09 11-326 25-Mar-11 Cd Total 0.3   ug/L 0.2 


2010-09 11-326 25-Mar-11 Cr Diss 5.8   ug/L 1 


2010-09 11-326 25-Mar-11 Cr Total 14   ug/L 1 
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Mobilization 
ID Site ID Sampling Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-09 11-326 25-Mar-11 Cu Diss 14   ug/L 1 


2010-09 11-326 25-Mar-11 Cu Total 71   ug/L 1 


2010-09 11-326 25-Mar-11 Pb Diss 0.08 U ug/L 0.5 


2010-09 11-326 25-Mar-11 Pb Total 36   ug/L 0.5 


2010-09 11-326 25-Mar-11 Ni Diss 2   ug/L 1 


2010-09 11-326 25-Mar-11 Ni Total 8.2   ug/L 1 


2010-09 11-326 25-Mar-11 Zn Diss 27   ug/L 5 


2010-09 11-326 25-Mar-11 Zn Total 230   ug/L 5 


2010-09 12-343 25-Mar-11 Hardness as CaCO3 Total 28   mg/L 2 


2010-09 12-343 25-Mar-11 TDS N/A 38   mg/L 1 


2010-09 12-343 25-Mar-11 TSS N/A 56   mg/L 1 


2010-09 12-343 25-Mar-11 EC N/A 53   umhos/cm 1 


2010-09 12-343 25-Mar-11 Temperature N/A 13.2  °C 0.1 


2010-09 12-343 25-Mar-11 pH N/A 7.93  pH units 0.1 


2010-09 12-343 25-Mar-11 TOC N/A 10.8   mg/L 1 


2010-09 12-343 25-Mar-11 DOC N/A 8.6   mg/L 1 


2010-09 12-343 25-Mar-11 Turbidity N/A 49   NTU 0.05 


2010-09 12-343 25-Mar-11 NH3-N Total 0.42   mg/L 0.1 


2010-09 12-343 25-Mar-11 NO3-N N/A 0.43   mg/L 0.1 


2010-09 12-343 25-Mar-11 NO2-N N/A 0.05 J mg/L 0.1 


2010-09 12-343 25-Mar-11 TKN Total 1.26   mg/L 0.1 


2010-09 12-343 25-Mar-11 P Total 0.22   mg/L 0.03 


2010-09 12-343 25-Mar-11 Ortho-P Diss 0.02 J mg/L 0.03 


2010-09 12-343 25-Mar-11 As Diss 0.5   ug/L 0.5 


2010-09 12-343 25-Mar-11 As Total 1.4   ug/L 0.5 


2010-09 12-343 25-Mar-11 Cd Diss 0.1 U ug/L 0.2 


2010-09 12-343 25-Mar-11 Cd Total 0.8   ug/L 0.2 


2010-09 12-343 25-Mar-11 Cr Diss 2.3   ug/L 1 


2010-09 12-343 25-Mar-11 Cr Total 8.4   ug/L 1 


2010-09 12-343 25-Mar-11 Cu Diss 30   ug/L 1 


2010-09 12-343 25-Mar-11 Cu Total 79   ug/L 1 







Post Storm Technical Memorandum   
 Contract No: 43A0211 
 Task Order: 16 
 Project: ORVTS Event Start Date: 3/24/2011 


 
 


CTSW-TM-11-211 16 27 Page 13 of 13 
 


Mobilization 
ID Site ID Sampling Date Parameter Fraction Value Qualifier* Units 


Reporting 
Limit 


2010-09 12-343 25-Mar-11 Pb Diss 0.3 J ug/L 0.5 


2010-09 12-343 25-Mar-11 Pb Total 36   ug/L 0.5 


2010-09 12-343 25-Mar-11 Ni Diss 2.4   ug/L 1 


2010-09 12-343 25-Mar-11 Ni Total 7.9   ug/L 1 


2010-09 12-343 25-Mar-11 Zn Diss 40   ug/L 5 


2010-09 12-343 25-Mar-11 Zn Total 250   ug/L 5 
*Qualifier of “J” occurs when analyte was detected at a level below the method reporting limit; therefore, result is an estimated concentration. 


Qualifier of “U” occurs when the analyte was included in the analysis and confirmed to be below the method reporting limit (MRL). Analyte was not detected 


above the method detection limit (MDL). 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-307 Napa EOP Rainfall 4.3 3.2/100% >72 Yes 26,863 78 Yes 


17 aliquots were missed at the 
beginning of the storm as a result of a 
liquid sensor failure in the sampler. 
This problem was resolved and the 
first successful aliquot was taken at 
10:33 (approximately 6.5 hours after 
the start of rain). The sensor was 
checked and repaired following the 
storm to prevent future failures. A 
paper cup blocking the flume causing 
elevation of water level was 
discovered at 17:00 and was 
removed immediately. Flow was 
corrected accordingly.  


4-308 Napa Middle GRVTS 
(15 ft) Rainfall 4.3 3.2/100% >72 Yes 4,013 93 Yes 


Most flow infiltrated into the ground 
before reaching the collection 
pipe. Residual readings at the end of 
the storm, after flow was observed to 
have ceased, was due to residual 
water in a small depression in the 
flume, which is part of the design. 
Flow after 17:00 was corrected. For 
future storms, bubbler will be 
calibrated to zero while the 
depression contains water. 


4-309 Napa End GRVTS 
(15 ft) Rainfall 4.3 3.2/100% >72 Yes 691 0 No 


Observations showed that most flow 
infiltrated into the ground before 
reaching collection pipe. Only one 
aliquot was collected due to the lack 
of flow and pacing set too high.  
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Event Description 
A storm system from the Pacific Ocean moved through the Northern California area. The storm started early morning on 10/13/09, and dissipated late 
afternoon on 10/13/09. The storm produced around 4.3" of rainfall at the site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. The team arrived at site early morning on 10/13/09. Pre-storm set-up was performed on 10/12/09, 
during storm observations were performed on 10/13/09, and after storm inspections were performed early morning on 10/14/09. 
 
Sampling Issues 
At the Napa EOP station (4-307), 17 aliquots were missed at the beginning of the storm as a result of a liquid sensor failure in the sampler. This 
problem was resolved and the first successful aliquot was taken at 10:33 (approximately 6.5 hours after the start of rain). The sensor was checked and 
repaired following the storm to prevent such failure happening again. A paper cup blocking the flume causing elevation of water level was 
discovered at 17:00 and was removed immediately. Flow for the period of 15:18 to 17:00 was corrected accordingly.  
  
At Napa middle station (4-308), residual readings at the end of the storm, after flow was observed to have ceased, were due to residual water in a 
small depression in the flume, which is part of the design. Flow after 17:00 was corrected. For future storms, the bubbler will be calibrated to zero 
while the depression contains water. 
 
Only one aliquot was collected by the sampler at Napa end station (4-309) because flow infiltrated into the strip before reaching the collection pipe. 
The sample was discarded because of insufficient volume. No bypass or channeling was observed. The runoff coefficient and drainage areas reported 
in the OM&M Plan may be over estimated and drainage areas will be re-assessed during future storm events. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 
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The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


No. Due to estimated drainage areas/runoff coefficient being off. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Napa EOP (4-307)
Event: 10/13/2009


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 10/13/09 03:55
Stop Date/Time: 10/13/09 15:57
Event Rain (mm): 109.20


Max Intensity (mm/hr): 33.60


Runoff Data
Start Date/Time: 10/13/09 04:00
Stop Date/Time: 10/13/09 17:31
Total Flow Volume (L): 26863


Peak Flow (L/s): 4.27
Obs. Fraction Runoff/Rain Volume: 0.715


Sample Data
Start Date/Time: 10/13/09 10:33
Stop Date/Time: 10/13/09 16:53
Estimated Percent Capture: 78%


Successful Aliquots: 70


Notes: 17 aliquots were missed at the beginning of the storm as a result of a liquid sensor failure in the sampler. This problem was resolved and the first successful aliquot was taken at 10:33 
(approximately 6.5 hours after the start of rain). The sensor was checked and repaired following the storm to prevent such failure happening again. A paper cup blocking the flume was discovered 
around 17:00 on 10/13 and was removed immediately. Flow for the period of 15:18 to 17:00 was corrected accordingly.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Napa Middle GRVTS (15f t, 4-308)
Event: 10/13/2009


Catchment Area (ha): 0.0483
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 10/13/09 03:55
Stop Date/Time: 10/13/09 15:57
Event Rain (mm): 109.20


Max Intensity (mm/hr): 33.60


Runoff Data
Start Date/Time: 10/13/09 04:00
Stop Date/Time: 10/13/09 17:00
Total Flow Volume (L): 4013


Peak Flow (L/s): 1.01
Obs. Fraction Runoff/Rain Volume: 0.076


Sample Data
Start Date/Time: 10/13/09 05:40
Stop Date/Time: 10/13/09 16:23
Estimated Percent Capture: 93%


Successful Aliquots: 11


Notes: Most flow infiltrated into the strip before reaching the collection pipe. Flow meter maintained residual readings at the end of storm when flow stopped due to residual water in a small 
depression in the flume (part of the design). Flow was corrected accordingly to show 0 flow after 17:00 on 10/13, when observations confirmed there was no more flow.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Napa End GRVTS (15 f t, 4-309)
Event: 10/13/2009


Catchment Area (ha): 0.056
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 10/13/09 03:51
Stop Date/Time: 10/13/09 15:57
Event Rain (mm): 109.20


Max Intensity (mm/hr): 33.60


Runoff Data
Start Date/Time: 10/13/09 03:55
Stop Date/Time: 10/13/09 16:30
Total Flow Volume (L): 691


Peak Flow (L/s): 0.10
Obs. Fraction Runoff/Rain Volume: 0.011


Sample Data
Start Date/Time: 10/13/09 13:33
Stop Date/Time: 10/13/09 13:33
Estimated Percent Capture: 0%


Successful Aliquots: 1


Notes: Only one aliquot was collected due to lack of flow following high level of infiltration. Pacing set too high; sample was discarded because of 
insufficient volume.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical


Sampling 
Date Site ID 


 
 


Sample ID Parameter Fraction Value Qualifier Units Reporting Limit


10/13/2009 4-307 4-307-0910131653-000 Temperature N/A 15.4 °C 0.1 


10/13/2009 4-307 4-307-0910131653-000 pH N/A 8.41 pH Unit 0.1 


10/13/2009 4-307 4-307-0910131653-000 
Hardness as 


CaCO3 Total 2   mg/L 2 


10/13/2009 4-307 4-307-0910131653-000 TDS N/A 40   mg/L 1 


10/13/2009 4-307 4-307-0910131653-000 TSS N/A 4   mg/L 1 


10/13/2009 4-307 4-307-0910131653-000 EC N/A 17.0   umhos/cm 1.0 


10/13/2009 4-307 4-307-0910131653-000 TOC N/A 4.0   mg/L 1.0 


10/13/2009 4-307 4-307-0910131653-000 DOC N/A 2.5   mg/L 1.0 


10/13/2009 4-307 4-307-0910131653-000 Turbidity N/A 5.3   NTU 0.05 


10/13/2009 4-307 4-307-0910131653-000 NH3-N Total 0.21   mg/L 0.10 


10/13/2009 4-307 4-307-0910131653-000 NO3-N N/A 0.04 J mg/L 0.10 


10/13/2009 4-307 4-307-0910131653-000 NO2-N N/A ND U mg/L 0.10 


10/13/2009 4-307 4-307-0910131653-000 TKN Total 0.40   mg/L 0.10 


10/13/2009 4-307 4-307-0910131653-000 P Total 0.03   mg/L 0.03 


10/13/2009 4-307 4-307-0910131653-000 Ortho-P Diss ND U mg/L 0.03 


10/13/2009 4-307 4-307-0910131653-000 As Diss 0.2 J ug/L 0.5 


10/13/2009 4-307 4-307-0910131653-000 As Total 0.2 J ug/L 0.5 


10/13/2009 4-307 4-307-0910131653-000 Cd Diss ND U ug/L 0.2 


10/13/2009 4-307 4-307-0910131653-000 Cd Total ND U ug/L 0.2 


10/13/2009 4-307 4-307-0910131653-000 Cr Diss 0.4 J ug/L 1.0 


10/13/2009 4-307 4-307-0910131653-000 Cr Total 0.9 J ug/L 1.0 


10/13/2009 4-307 4-307-0910131653-000 Cu Diss 3.8   ug/L 1.0 


10/13/2009 4-307 4-307-0910131653-000 Cu Total 6.3   ug/L 1.0 


10/13/2009 4-307 4-307-0910131653-000 Pb Diss ND U ug/L 1.0 


10/13/2009 4-307 4-307-0910131653-000 Pb Total 0.7 J ug/L 1.0 


10/13/2009 4-307 4-307-0910131653-000 Ni Diss 0.7 J ug/L 1.0 
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10/13/2009 4-307 4-307-0910131653-000 Ni Total 1.2   ug/L 1.0 


10/13/2009 4-307 4-307-0910131653-000 Zn Diss 17   ug/L 5.0 


10/13/2009 4-307 4-307-0910131653-000 Zn Total 24   ug/L 5.0 


10/13/2009 4-308 4-308-0910132331-000 Temperature N/A 15.4 °C 0.1 


10/13/2009 4-308 4-308-0910132331-000 pH N/A 8.06 pH Unit 0.1 


10/13/2009 4-308 4-308-0910132331-000 
Hardness as 


CaCO3 Total 2   mg/L 2 


10/13/2009 4-308 4-308-0910132331-000 TDS N/A 50   mg/L 1 


10/13/2009 4-308 4-308-0910132331-000 TSS N/A 53   mg/L 1 


10/13/2009 4-308 4-308-0910132331-000 EC N/A 35.0   umhos/cm 1.0 


10/13/2009 4-308 4-308-0910132331-000 TOC N/A 11.4   mg/L 1.0 


10/13/2009 4-308 4-308-0910132331-000 DOC N/A 8.3   mg/L 1.0 


10/13/2009 4-308 4-308-0910132331-000 Turbidity N/A 5.6   NTU 0.05 


10/13/2009 4-308 4-308-0910132331-000 NH3-N Total 0.05 J mg/L 0.10 


10/13/2009 4-308 4-308-0910132331-000 NO3-N N/A 0.62   mg/L 0.10 


10/13/2009 4-308 4-308-0910132331-000 NO2-N N/A ND U mg/L 0.10 


10/13/2009 4-308 4-308-0910132331-000 TKN Total 0.96   mg/L 0.10 


10/13/2009 4-308 4-308-0910132331-000 P Total 0.29   mg/L 0.03 


10/13/2009 4-308 4-308-0910132331-000 Ortho-P Diss 0.16   mg/L 0.03 


10/13/2009 4-308 4-308-0910132331-000 As Diss 2.6   ug/L 0.5 


10/13/2009 4-308 4-308-0910132331-000 As Total 3.2   ug/L 0.5 


10/13/2009 4-308 4-308-0910132331-000 Cd Diss ND U ug/L 0.2 


10/13/2009 4-308 4-308-0910132331-000 Cd Total ND U ug/L 0.2 


10/13/2009 4-308 4-308-0910132331-000 Cr Diss 0.3 J ug/L 1.0 


10/13/2009 4-308 4-308-0910132331-000 Cr Total 1.6   ug/L 1.0 


10/13/2009 4-308 4-308-0910132331-000 Cu Diss 4.8   ug/L 1.0 


10/13/2009 4-308 4-308-0910132331-000 Cu Total 8.0   ug/L 1.0 


10/13/2009 4-308 4-308-0910132331-000 Pb Diss 0.5 J ug/L 1.0 


10/13/2009 4-308 4-308-0910132331-000 Pb Total 4.4   ug/L 1.0 


10/13/2009 4-308 4-308-0910132331-000 Ni Diss 1.3   ug/L 1.0 


10/13/2009 4-308 4-308-0910132331-000 Ni Total 2.8   ug/L 1.0 
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10/13/2009 4-308 4-308-0910132331-000 Zn Diss 14   ug/L 5.0 


10/13/2009 4-308 4-308-0910132331-000 Zn Total 29   ug/L 5.0 


 
 
 
Analytical Results Summary 
 
Preliminary examination of the analytical data for Napa GRVTS stations 4-307 (EOP) and 4-308 (15-foot biostrip) indicates that concentrations of all 
analyzed constituents in the EOP runoff are lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of 
the results for the two stations indicates that constituents were higher in the 15 ft biostrip discharge than the EOP runoff with the following 
exceptions: total and dissolved cadmium, dissolved chromium, dissolved zinc, ammonia as N, and nitrite. Reasons that most constituent 
concentrations in the 15-foot biostrip discharge are higher than EOP runoff are unclear, but may be due to the sheer volume of water flowing into the 
EOP pipe from this large storm, which may have had a diluting effect on the EOP sample. Also, the water collected in the bottle was slightly murkier 
for the strip than the EOP, indicating that a certain amount of soil/sediment is being washed into the pipe from the strip. Results will be examined as 
more data are available from future storms. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  
Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry Hours Type 


4-307 Napa EOP Rainfall 0.41 0.68/100% >72 hours Yes 467 91 Yes 


The observed fraction of runoff/rainfall 
volume as shown on the hydrograph is 
low possibly due to the estimated 
drainage area being off. Field crew will 
observe to estimate the drainage area 
during the next storm.  


4-308 
Napa Middle 


GRVTS 
(15 ft) 


Rainfall 0.41 0.68/100% >72 hours Yes 107 92 Yes 
The observed fraction of runoff/rainfall 
volume is low mostly due to significant 
infiltration.  


4-309 
Napa End 
GRVTS 
(15 ft) 


Rainfall 0.41 0.68/100% >72 hours Yes 19 97 Yes 


The third aliquot (last aliquot) was 
taken at 16:18 due to a single false level 
reading at 16:18. The reason for this 
false reading is not clear, since no staff 
were on site at that time. Field 
observations confirmed flow stopped at 
13:00; therefore, the last aliquot was 
determined to be taken from the 
residual standing water inside the 
sampling tray located at the end of 
flume outlet. The observed fraction of 
runoff/rainfall volume is low mostly 
due to significant infiltration.  
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Event Description 
A storm system from the Pacific Ocean moved through the Northern California area. The storm started late morning on 11/20/09, and lasted for about 2 hours. The 
storm produced around 0.4" of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. The team arrived at site early afternoon on 11/20/09. Pre-storm set-up was performed on 11/19/09, during 
storm observations were performed on 11/20/09, flow stopped at all three stations when team arrived on-site. After storm inspections were performed early 
morning on 11/21/09. 
 
Sampling Issues 
At Napa end station (4-309), the third aliquot (last aliquot) was taken at 16:18 due to a single false level reading at 16:18. The reason for this false reading is not 
clear, since no staff were on site at that time. Field observations confirmed flow stopped at 13:00; therefore, the last aliquot was assumed to be taken from the 
residual standing water inside the sampling tray. The standing water was from runoff before flow stopped. Concentration data is therefore not necessarily 
representative of the true runoff characteristics. The hydrograph was not modified because flow data during runoff period (10:48 – 13:00) appear to be reasonable, 
and the flow shown on the hydrograph only includes that period, and not the false flow reading.  
 
The observed fraction of runoff/rainfall volume for 4-307 as shown on the hydrograph is low possibly due to the estimated drainage area being off. Field crew will 
observe to estimate the drainage area during the next storm. The observed fractions of runoff/rainfall volume for 4-308 and 4-309 are low mostly due to significant 
infiltration at these two strip stations. No bypassing was observed at any of these three stations. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  (Only 3 aliquots were taken at 4-309, the last one of which was from standing water, and therefore does not meet the minimum number of aliquots 
criteria. The last aliquot as a result of false flow reading also makes the concentration data not representative of true runoff characteristics for the 
station). 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
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At 4-309, a single false level reading was recorded at 16:18 on 11/20, which resulted in a sample aliquot. The reason for this false reading is not clear since 
no staff were on site at that time. The hydrograph was not modified because flow data during the runoff period (10:48 – 13:00) appear to be reasonable, 
and the flow shown on the hydrograph only includes that period, and not the false flow reading. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The observed fraction of runoff/rainfall volume for 4-307 as shown on the hydrograph is low possibly due to the estimated drainage area being off. Field 
crew will observe to estimate the drainage area during the next storm. The observed fractions of runoff/rainfall volume for 4-308 and 4-309 are low 
mostly due to significant infiltration at these two strip stations. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
The observed fraction of runoff/rainfall volume for 4-307 as shown on the hydrograph is low possibly due to the estimated drainage area being off. Field 
crew will observe to estimate the drainage area during the next storm. The observed fractions of runoff/rainfall volume for 4-308 and 4-309 are low 
mostly due to significant infiltration at these two strip stations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-307
Event: 11/20/2009


Catchment Area (ha): 0.02
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 11/20/09 10:48
Stop Date/Time: 11/20/09 12:49
Event Rain (mm): 10.30


Max Intensity (mm/hr): 33.60


Runoff Data
Start Date/Time: 11/20/09 10:48
Stop Date/Time: 11/20/09 13:45
Total Flow Volume (L): 467


Peak Flow (L/s): 1.
Obs. Fraction Runoff/Rain Volume: 0.227


Sample Data
Start Date/Time: 11/20/09 10:51
Stop Date/Time: 11/20/09 12:02
Estimated Percent Capture: 91%


Successful Aliquots: 15


Notes: The observed fraction of runoff/rainfall volume is low possibly due to the estimated drainage area being off. Field crew will observe to estimate/verify the drainage 
area during the next storm. No bypassing was observed.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-308
Event: 11/20/2009


Catchment Area (ha): 0.0353
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 11/20/09 10:48
Stop Date/Time: 11/20/09 12:49
Event Rain (mm): 10.30


Max Intensity (mm/hr): 33.60


Runoff Data
Start Date/Time: 11/20/09 10:48
Stop Date/Time: 11/20/09 13:00
Total Flow Volume (L): 107


Peak Flow (L/s): 0.20
Obs. Fraction Runoff/Rain Volume: 0.029


Sample Data
Start Date/Time: 11/20/09 10:51
Stop Date/Time: 11/20/09 12:53
Estimated Percent Capture: 92%


Successful Aliquots: 13


Notes: The observed fraction of runoff/rainfall volume is low mostly due to significant infiltration. No bypassing was observed.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-309
Event: 11/20/2009


Catchment Area (ha): 0.0353
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 11/20/09 10:48
Stop Date/Time: 11/20/09 12:49
Event Rain (mm): 10.30


Max Intensity (mm/hr): 33.60


Runoff Data
Start Date/Time: 11/20/09 10:48
Stop Date/Time: 11/20/09 13:00
Total Flow Volume (L): 19


Peak Flow (L/s): 0.01
Obs. Fraction Runoff/Rain Volume: 0.005


Sample Data
Start Date/Time: 11/20/09 11:20
Stop Date/Time: 11/20/09 16:18
Estimated Percent Capture: 97%


Successful Aliquots: 3


Notes: The last aliquot was taken at 16:18 due to a single false level reading at 16:18. The reason for this false reading is not clear, since no staff were on site at that time. Field observations 
confirmed flow stopped at 13:00; therefore, the last aliquot was determined to be taken from the residual standing water inside the sampling tray. Flow on hydrograph was not modified 
bacause flow data during the runoff period appear reasonable and does not include false flow.The observed fraction of runoff/rainfall volume is low mostly due to significant infiltration.  
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Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


11/20/2009 4-307 4-307-0911201624-000 Temperature N/A 11.1 °C 0.1 


11/20/2009 4-307 4-307-0911201624-000 pH N/A 6.3 J pH Unit 0.1 


11/20/2009 4-307 4-307-0911201624-000 Hardness as CaCO3 Total 32 mg/L 2 


11/20/2009 4-307 4-307-0911201624-000 TDS N/A 26 mg/L 1 


11/20/2009 4-307 4-307-0911201624-000 TSS N/A 10 mg/L 1 


11/20/2009 4-307 4-307-0911201624-000 EC N/A 40.7 umhos/cm 1.0 


11/20/2009 4-307 4-307-0911201624-000 TOC N/A 7.8 mg/L 1.0 


11/20/2009 4-307 4-307-0911201624-000 DOC N/A 5.9 mg/L 1.0 


11/20/2009 4-307 4-307-0911201624-000 Turbidity N/A 12.5 NTU 0.05 


11/20/2009 4-307 4-307-0911201624-000 NH3-N Total 0.71 mg/L 0.10 


11/20/2009 4-307 4-307-0911201624-000 NO3-N N/A 0.15 mg/L 0.10 


11/20/2009 4-307 4-307-0911201624-000 NO2-N N/A 0.01 J mg/L 0.10 


11/20/2009 4-307 4-307-0911201624-000 TKN Total 1.57 mg/L 0.10 


11/20/2009 4-307 4-307-0911201624-000 P Total 0.09 mg/L 0.03 


11/20/2009 4-307 4-307-0911201624-000 Ortho-P Diss 0.05 U mg/L 0.03 


11/20/2009 4-307 4-307-0911201624-000 As Diss 0.3 J ug/L 0.5 


11/20/2009 4-307 4-307-0911201624-000 As Total 0.4 J ug/L 0.5 


11/20/2009 4-307 4-307-0911201624-000 Cd Diss ND U ug/L 0.2 


11/20/2009 4-307 4-307-0911201624-000 Cd Total ND U ug/L 0.2 


11/20/2009 4-307 4-307-0911201624-000 Cr Diss 1.7 ug/L 1.0 


11/20/2009 4-307 4-307-0911201624-000 Cr Total 2.9 ug/L 1.0 


11/20/2009 4-307 4-307-0911201624-000 Cu Diss 7.0 ug/L 1.0 


11/20/2009 4-307 4-307-0911201624-000 Cu Total 13 ug/L 1.0 


11/20/2009 4-307 4-307-0911201624-000 Pb Diss 0.2 J ug/L 1.0 


11/20/2009 4-307 4-307-0911201624-000 Pb Total 1.9 ug/L 1.0 


11/20/2009 4-307 4-307-0911201624-000 Ni Diss 1.3 ug/L 1.0 
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11/20/2009 4-307 4-307-0911201624-000 Ni Total 2.7 ug/L 1.0 


11/20/2009 4-307 4-307-0911201624-000 Zn Diss 24 ug/L 5.0 


11/20/2009 4-307 4-307-0911201624-000 Zn Total 53 ug/L 5.0 


11/20/2009 4-308 4-308-0911201936-000 Temperature N/A 12.5 °C 0.1 


11/20/2009 4-308 4-308-0911201936-000 pH N/A 6.4 J pH Unit 0.1 


11/20/2009 4-308 4-308-0911201936-000 Hardness as CaCO3 Total 32 mg/L 2 


11/20/2009 4-308 4-308-0911201936-000 TDS N/A 30 mg/L 1 


11/20/2009 4-308 4-308-0911201936-000 TSS N/A 2 mg/L 1 


11/20/2009 4-308 4-308-0911201936-000 EC N/A 54.4 umhos/cm 1.0 


11/20/2009 4-308 4-308-0911201936-000 TOC N/A 9.3 mg/L 1.0 


11/20/2009 4-308 4-308-0911201936-000 DOC N/A 7.5 mg/L 1.0 


11/20/2009 4-308 4-308-0911201936-000 Turbidity N/A 3.4 NTU 0.05 


11/20/2009 4-308 4-308-0911201936-000 NH3-N Total 0.07 J mg/L 0.10 


11/20/2009 4-308 4-308-0911201936-000 NO3-N N/A 0.11 mg/L 0.10 


11/20/2009 4-308 4-308-0911201936-000 NO2-N N/A ND U mg/L 0.10 


11/20/2009 4-308 4-308-0911201936-000 TKN Total 0.95 mg/L 0.10 


11/20/2009 4-308 4-308-0911201936-000 P Total 0.10 mg/L 0.03 


11/20/2009 4-308 4-308-0911201936-000 Ortho-P Diss 0.09 mg/L 0.03 


11/20/2009 4-308 4-308-0911201936-000 As Diss 0.3 J ug/L 0.5 


11/20/2009 4-308 4-308-0911201936-000 As Total 0.4 J ug/L 0.5 


11/20/2009 4-308 4-308-0911201936-000 Cd Diss ND U ug/L 0.2 


11/20/2009 4-308 4-308-0911201936-000 Cd Total ND U ug/L 0.2 


11/20/2009 4-308 4-308-0911201936-000 Cr Diss 0.2 J ug/L 1.0 


11/20/2009 4-308 4-308-0911201936-000 Cr Total 0.5 J ug/L 1.0 


11/20/2009 4-308 4-308-0911201936-000 Cu Diss 4.0 ug/L 1.0 


11/20/2009 4-308 4-308-0911201936-000 Cu Total 5.6 ug/L 1.0 


11/20/2009 4-308 4-308-0911201936-000 Pb Diss 0.08 J ug/L 1.0 


11/20/2009 4-308 4-308-0911201936-000 Pb Total 1.0 ug/L 1.0 


11/20/2009 4-308 4-308-0911201936-000 Ni Diss 0.6 J ug/L 1.0 
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11/20/2009 4-308 4-308-0911201936-000 Ni Total 1.0 ug/L 1.0 


11/20/2009 4-308 4-308-0911201936-000 Zn Diss 17 ug/L 5.0 


11/20/2009 4-308 4-308-0911201936-000 Zn Total 28 ug/L 5.0 


11/20/2009 4-309 4-309-0911201619-000 Temperature N/A 12.7 °C 0.1 


11/20/2009 4-309 4-309-0911201619-000 pH N/A 5.5 J pH Unit 0.1 


11/20/2009 4-309 4-309-0911201619-000 Hardness as CaCO3 Total 32 mg/L 2 


11/20/2009 4-309 4-309-0911201619-000 TDS N/A 24 mg/L 1 


11/20/2009 4-309 4-309-0911201619-000 TSS N/A 12 mg/L 1 


11/20/2009 4-309 4-309-0911201619-000 EC N/A 29.4 umhos/cm 1.0 


11/20/2009 4-309 4-309-0911201619-000 TOC N/A 18.4 mg/L 1.0 


11/20/2009 4-309 4-309-0911201619-000 DOC N/A 16.5 mg/L 1.0 


11/20/2009 4-309 4-309-0911201619-000 Turbidity N/A 3.4 NTU 0.05 


11/20/2009 4-309 4-309-0911201619-000 NH3-N Total 0.09 J mg/L 0.10 


11/20/2009 4-309 4-309-0911201619-000 NO3-N N/A 0.15 mg/L 0.10 


11/20/2009 4-309 4-309-0911201619-000 NO2-N N/A 0.01 J mg/L 0.10 


11/20/2009 4-309 4-309-0911201619-000 TKN Total 1.19 mg/L 0.10 


11/20/2009 4-309 4-309-0911201619-000 P Total 0.18 mg/L 0.03 


11/20/2009 4-309 4-309-0911201619-000 Ortho-P Diss 0.13 mg/L 0.03 


11/20/2009 4-309 4-309-0911201619-000 As Diss 0.5 ug/L 0.5 


11/20/2009 4-309 4-309-0911201619-000 As Total 0.6 ug/L 0.5 


11/20/2009 4-309 4-309-0911201619-000 Cd Diss ND U ug/L 0.2 


11/20/2009 4-309 4-309-0911201619-000 Cd Total 0.4 U ug/L 0.2 


11/20/2009 4-309 4-309-0911201619-000 Cr Diss 0.5 J ug/L 1.0 


11/20/2009 4-309 4-309-0911201619-000 Cr Total 0.8 J ug/L 1.0 


11/20/2009 4-309 4-309-0911201619-000 Cu Diss 4.2 ug/L 1.0 


11/20/2009 4-309 4-309-0911201619-000 Cu Total 5.8 ug/L 1.0 


11/20/2009 4-309 4-309-0911201619-000 Pb Diss 0.3 J ug/L 1.0 


11/20/2009 4-309 4-309-0911201619-000 Pb Total 1.7 ug/L 1.0 


11/20/2009 4-309 4-309-0911201619-000 Ni Diss 1.0 ug/L 1.0 
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11/20/2009 4-309 4-309-0911201619-000 Ni Total 1.6 ug/L 1.0 


11/20/2009 4-309 4-309-0911201619-000 Zn Diss 16 ug/L 5.0 


11/20/2009 4-309 4-309-0911201619-000 Zn Total 24 ug/L 5.0 


 
Analytical Results Summary 


 


Preliminary examination of the analytical data for Napa GRVTS stations 4-307 (EOP), 4-308 and 4-309 (15-foot biostrips) indicates that concentrations 


of all analyzed constituents at each station are similar to results from the previous storm (10/13/09 storm), although concentrations at the strips were 


mostly lower than the EOP site this time (which was the reverse last time). Concentrations of all analyzed constituents in the EOP runoff are lower than 


concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the results between the EOP station (4-307) and the two 


strip stations (4-308 and 4-309) indicates that concentrations of all constituents were higher in the EOP runoff than in discharge from the two 15-foot 


biostrips with the following exceptions:  


1) Concentrations of DOC, TOC, total phosphorus, TSS in runoff from both 4-308 and 4-309 were higher than that from the EOP  


2) Specific conductance of runoff from 4-308 was higher than that from the EOP  


3) Concentrations of dissolved orthophosphate, total and dissolved arsenic, total cadmium, and dissolved lead in runoff from 4-309 were slightly 
higher than that from the EOP 


 


Exceptions 1) and 2) are possibly due to soil erosion and nutrients contribution from contact between runoff and vegetation. The reason for exception 3) 


is not clear, although soil can be a source of arsenic. Overall, results showed for most constituents that the strips provided some level of treatment. As 


indicated earlier, it should be noted here that site 4-309 only received 3 aliquots, 1 of which was taken from standing water rather than flow. 


 
pH for all three stations for this event were not measured in the field and were measured by the lab instead. By the time of pH measurements, the holding time 


had been exceeded; therefore, these pH results were qualified with a “J”. pH will be measured in the field during storms in the future (an amendment was made 


to the field form to ensure there is a clear place on the form to record pH). 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event Flow 
Vol. (L) 


% 
Capture


Sufficient 
Sample 
Volume Comments Type 


Actual 
Precip. (in)


QPF / 
Probability


Antecedent 
Dry Hours


4-307 Napa EOP Rainfall 1.2 0.95"/80% >72 hrs Yes 494 95 Yes 


Observed runoff/rain volume fraction 
is low possibly due to drainage area 
being off, however, current estimated 
drainage area is based on the best 
estimate from field observations and 
as-built drawings. No bypassing was 
observed. This storm event was over 
an extended period with no intense 
rainfall periods, so this may be a 
factor in the low runoff/rain volume 
fraction.   


4-308 Napa Middle 
GRVTS (15 ft) Rainfall 1.2 0.95"/80% >72 hrs Yes 313 99 Yes 


Flow meter maintained noisy 
readings of level throughout storm 
and continued after flow stopped at 
the end of storm. This is possibly 
caused by sensor error inside flow 
meter. Flow was modified to reduce 
noisy readings for flow data 
throughout storm. Trouble shooting 
and recalibration of the flow meter 
will be performed prior to the next 
storm.  


4-309 Napa End GRVTS 
(15 ft) Rainfall 1.2 0.95"/80% >72 hrs Yes 158 96 Yes 


The observed fraction of runoff/rain 
volume is low mostly due to 
significant infiltration. No bypassing 
was observed.  
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Event Description 
A storm system from the North Pacific Ocean moved through the northern California area. The storm started early afternoon on 12/11/09, and continued into the 
morning of 12/13/09. The storm produced around 1.2” of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 12/10/09, during storm monitoring was performed on 12/11/09 and 
12/12/09, and post storm observations were performed on 12/13/09. The first set of samples was shipped in the afternoon of 12/12/09 to be analyzed for short-hold 
time analytes, and the second set of samples was shipped in the afternoon of 12/13/09. 
 
Sampling Issues 
The flow meter at 4-308 maintained noisy readings of level throughout the storm and continued after flow stopped at the end of storm. This is possibly caused by 
sensor error inside the flow meter. Flow was modified to reduce noisy readings for flow data throughout storm. Trouble shooting and recalibration of the flow 
meter will be performed prior to the next storm.  
 
The observed fraction of runoff/rainfall volume for 4-307 as shown on the hydrograph is low possibly due to the estimated drainage area being off. However, the 
estimated drainage area is based on best efforts from field observation and as-built drawings. Observed fractions of runoff/rainfall volume for 4-308 and 4-309 are 
low mostly due to significant infiltration at these two strip stations. 
 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


 
 
 
The following quality control checks have been made on this field data package: 
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Hydrographs have been reviewed for problems and anomalies.
 


Flow meter at 4-308 maintained noisy readings of level throughout storm and continued after flow stopped at the end of storm. This is possibly caused by 
sensor error inside flow meter. Flow was modified to reduce noisy readings for flow data throughout storm. Trouble shooting and recalibration of the 
flow meter will be performed prior to the next storm.  


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Observed fraction of runoff/rainfall volume for 4-307 as shown on the hydrograph is low possibly due to estimated drainage area being off. However, the 
estimated drainage area is based on best efforts from field observation and as-built drawings. Observed fractions of runoff/rainfall volume for 4-308 and 
4-309 are low mostly due to significant infiltration at these two strip stations. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Observed fraction of runoff/rainfall volume for 4-307 as shown on the hydrograph is low possibly due to estimated drainage area being off. However, the 
estimated drainage area is based on best efforts from field observation and as-built drawings. Observed fractions of runoff/rainfall volume for 4-308 and 
4-309 are low mostly due to significant infiltration at these two stations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-307
Event: 12/11/2009


Catchment Area (ha): 0.02
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 12/11/09 15:43
Stop Date/Time: 12/13/09 10:29
Event Rain (mm): 30.50


Max Intensity (mm/hr): 13.20


Runoff Data
Start Date/Time: 12/11/09 15:41
Stop Date/Time: 12/13/09 11:12
Total Flow Volume (L): 494


Peak Flow (L/s): 0.41
Obs. Fraction Runoff/Rain Volume: 0.081


Sample Data
Start Date/Time: 12/11/09 18:07
Stop Date/Time: 12/13/09 06:21
Estimated Percent Capture: 95%


Successful Aliquots: 25


Notes: Observed runoff/rain volume fraction is low possibly due to drainage area being off, however, current estimated drainage area is based on the best estimate from field observations and as-
built drawings. No bypassing was observed. This storm event was over an extended period with no intense rainfall periods, so this may be a factor in the low runoff/rain volume fraction.   
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-308
Event: 12/11/2009


Catchment Area (ha): 0.0353
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 12/11/09 15:43
Stop Date/Time: 12/13/09 10:29
Event Rain (mm): 30.50


Max Intensity (mm/hr): 13.20


Runoff Data
Start Date/Time: 12/11/09 15:47
Stop Date/Time: 12/13/09 10:45
Total Flow Volume (L): 313


Peak Flow (L/s): 0.08
Obs. Fraction Runoff/Rain Volume: 0.029


Sample Data
Start Date/Time: 12/11/09 15:52
Stop Date/Time: 12/13/09 10:43
Estimated Percent Capture: 99%


Successful Aliquots: 143


Notes: Flow meter maintained noisy readings of level throughtout storm and continued after flow stopped at the end of storm. This is possibly caused by sensor error inside flow meter. Flow was 
modified to reduce noisy readings for flow data throughout storm. Trouble shooting and recalibration of the flow meter will be performed prior to the next storm. The observed fraction of 
runoff/rain volume is low mostly due to significant infiltration. No bypassing was observed.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-309
Event: 12/11/2009


Catchment Area (ha): 0.0353
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 12/11/09 15:43
Stop Date/Time: 12/13/09 10:29
Event Rain (mm): 30.50


Max Intensity (mm/hr): 13.20


Runoff Data
Start Date/Time: 12/11/09 15:52
Stop Date/Time: 12/13/09 10:57
Total Flow Volume (L): 158


Peak Flow (L/s): 0.03
Obs. Fraction Runoff/Rain Volume: 0.015


Sample Data
Start Date/Time: 12/11/09 17:40
Stop Date/Time: 12/13/09 10:29
Estimated Percent Capture: 96%


Successful Aliquots: 35


Notes: The observed fraction of runoff/rain volume is low mostly due to significant infiltration. No bypassing was observed. 
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Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting Limit


12/11/2009 4-307 4-307-0912130621-000 Temperature N/A 9.8 °C 0.1 


12/11/2009 4-307 4-307-0912130621-000 pH N/A 8.4 pH Unit 0.1 


12/11/2009 4-307 4-307-0912130621-000 Hardness as CaCO3 Total 20 mg/L 2 


12/11/2009 4-307 4-307-0912130621-000 TDS N/A 34 mg/L 1 


12/11/2009 4-307 4-307-0912130621-000 TSS N/A 9 mg/L 1 


12/11/2009 4-307 4-307-0912130621-000 EC N/A 58.5 umhos/cm 1.0 


12/11/2009 4-307 4-307-0912130621-000 TOC N/A 4.1 mg/L 1.0 


12/11/2009 4-307 4-307-0912130621-000 DOC N/A 2.7 mg/L 1.0 


12/11/2009 4-307 4-307-0912130621-000 Turbidity N/A 5 NTU 0.05 


12/11/2009 4-307 4-307-0912130621-000 NH3-N Total 0.32 mg/L 0.10 


12/11/2009 4-307 4-307-0912130621-000 NO3-N N/A 0.22 mg/L 0.10 


12/11/2009 4-307 4-307-0912130621-000 NO2-N N/A 0.01 J mg/L 0.10 


12/11/2009 4-307 4-307-0912130621-000 TKN Total 0.76 mg/L 0.10 


12/11/2009 4-307 4-307-0912130621-000 P Total 0.07 mg/L 0.03 


12/11/2009 4-307 4-307-0912130621-000 Ortho-P Diss 0.11 mg/L 0.03 


12/11/2009 4-307 4-307-0912130621-000 As Diss 0.2 J ug/L 0.5 


12/11/2009 4-307 4-307-0912130621-000 As Total 0.3 J ug/L 0.5 


12/11/2009 4-307 4-307-0912130621-000 Cd Diss ND U ug/L 0.2 


12/11/2009 4-307 4-307-0912130621-000 Cd Total ND U ug/L 0.2 


12/11/2009 4-307 4-307-0912130621-000 Cr Diss 2.0 ug/L 1.0 


12/11/2009 4-307 4-307-0912130621-000 Cr Total 5.4 ug/L 1.0 


12/11/2009 4-307 4-307-0912130621-000 Cu Diss 2.4 ug/L 1.0 


12/11/2009 4-307 4-307-0912130621-000 Cu Total 3.8 ug/L 1.0 


12/11/2009 4-307 4-307-0912130621-000 Pb Diss ND U ug/L 1.0 


12/11/2009 4-307 4-307-0912130621-000 Pb Total 1.1 ug/L 1.0 
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12/11/2009 4-307 4-307-0912130621-000 Ni Diss 2.1 ug/L 1.0 


12/11/2009 4-307 4-307-0912130621-000 Ni Total 2.4 ug/L 1.0 


12/11/2009 4-307 4-307-0912130621-000 Zn Diss 19 ug/L 5.0 


12/11/2009 4-307 4-307-0912130621-000 Zn Total 30 ug/L 5.0 


12/11/2009 4-308 4-308-0912131206-000 Temperature N/A 10.9 °C 0.1 


12/11/2009 4-308 4-308-0912131206-000 pH N/A 7.8 pH Unit 0.1 


12/11/2009 4-308 4-308-0912131206-000 Hardness as CaCO3 Total 18 mg/L 2 


12/11/2009 4-308 4-308-0912131206-000 TDS N/A 28 mg/L 1 


12/11/2009 4-308 4-308-0912131206-000 TSS N/A 10 mg/L 1 


12/11/2009 4-308 4-308-0912131206-000 EC N/A 34.7 umhos/cm 1.0 


12/11/2009 4-308 4-308-0912131206-000 TOC N/A 3.3 mg/L 1.0 


12/11/2009 4-308 4-308-0912131206-000 DOC N/A 2.2 mg/L 1.0 


12/11/2009 4-308 4-308-0912131206-000 Turbidity N/A 6.2 NTU 0.05 


12/11/2009 4-308 4-308-0912131206-000 NH3-N Total 0.27 mg/L 0.10 


12/11/2009 4-308 4-308-0912131206-000 NO3-N N/A 0.18 mg/L 0.10 


12/11/2009 4-308 4-308-0912131206-000 NO2-N N/A ND U mg/L 0.10 


12/11/2009 4-308 4-308-0912131206-000 TKN Total 0.75 mg/L 0.10 


12/11/2009 4-308 4-308-0912131206-000 P Total ND U mg/L 0.03 


12/11/2009 4-308 4-308-0912131206-000 Ortho-P Diss 0.04 U mg/L 0.03 


12/11/2009 4-308 4-308-0912131206-000 As Diss 0.1 J ug/L 0.5 


12/11/2009 4-308 4-308-0912131206-000 As Total 0.2 J ug/L 0.5 


12/11/2009 4-308 4-308-0912131206-000 Cd Diss ND U ug/L 0.2 


12/11/2009 4-308 4-308-0912131206-000 Cd Total ND U ug/L 0.2 


12/11/2009 4-308 4-308-0912131206-000 Cr Diss 0.4 U ug/L 1.0 


12/11/2009 4-308 4-308-0912131206-000 Cr Total 1.2 ug/L 1.0 


12/11/2009 4-308 4-308-0912131206-000 Cu Diss 2.6 ug/L 1.0 


12/11/2009 4-308 4-308-0912131206-000 Cu Total 5.1 ug/L 1.0 


12/11/2009 4-308 4-308-0912131206-000 Pb Diss ND U ug/L 1.0 
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12/11/2009 4-308 4-308-0912131206-000 Pb Total 1.1 ug/L 1.0 


12/11/2009 4-308 4-308-0912131206-000 Ni Diss 0.4 J ug/L 1.0 


12/11/2009 4-308 4-308-0912131206-000 Ni Total 1.2 ug/L 1.0 


12/11/2009 4-308 4-308-0912131206-000 Zn Diss 11 ug/L 5.0 


12/11/2009 4-308 4-308-0912131206-000 Zn Total 25 ug/L 5.0 


12/11/2009 4-309 4-309-0912131024-000 Temperature N/A 11.2 °C 0.1 


12/11/2009 4-309 4-309-0912131024-000 pH N/A 7.0 pH Unit 0.1 


12/11/2009 4-309 4-309-0912131024-000 Hardness as CaCO3 Total 26 mg/L 2 


12/11/2009 4-309 4-309-0912131024-000 TDS N/A 24 mg/L 1 


12/11/2009 4-309 4-309-0912131024-000 TSS N/A 13 mg/L 1 


12/11/2009 4-309 4-309-0912131024-000 EC N/A 25 umhos/cm 1.0 


12/11/2009 4-309 4-309-0912131024-000 TOC N/A 2.4 mg/L 1.0 


12/11/2009 4-309 4-309-0912131024-000 DOC N/A 1.5 mg/L 1.0 


12/11/2009 4-309 4-309-0912131024-000 Turbidity N/A 3 NTU 0.05 


12/11/2009 4-309 4-309-0912131024-000 NH3-N Total 0.11 mg/L 0.10 


12/11/2009 4-309 4-309-0912131024-000 NO3-N N/A 0.16 mg/L 0.10 


12/11/2009 4-309 4-309-0912131024-000 NO2-N N/A ND U mg/L 0.10 


12/11/2009 4-309 4-309-0912131024-000 TKN Total 0.28 mg/L 0.10 


12/11/2009 4-309 4-309-0912131024-000 P Total ND U mg/L 0.03 


12/11/2009 4-309 4-309-0912131024-000 Ortho-P Diss 0.03 mg/L 0.03 


12/11/2009 4-309 4-309-0912131024-000 As Diss 0.2 J ug/L 0.5 


12/11/2009 4-309 4-309-0912131024-000 As Total 0.4 J ug/L 0.5 


12/11/2009 4-309 4-309-0912131024-000 Cd Diss ND U ug/L 0.2 


12/11/2009 4-309 4-309-0912131024-000 Cd Total ND U ug/L 0.2 


12/11/2009 4-309 4-309-0912131024-000 Cr Diss 0.1 U ug/L 1.0 


12/11/2009 4-309 4-309-0912131024-000 Cr Total 0.9 J ug/L 1.0 


12/11/2009 4-309 4-309-0912131024-000 Cu Diss 1.3 ug/L 1.0 


12/11/2009 4-309 4-309-0912131024-000 Cu Total 2.8 ug/L 1.0 
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12/11/2009 4-309 4-309-0912131024-000 Pb Diss ND U ug/L 1.0 


12/11/2009 4-309 4-309-0912131024-000 Pb Total 2.7 ug/L 1.0 


12/11/2009 4-309 4-309-0912131024-000 Ni Diss 0.2 J ug/L 1.0 


12/11/2009 4-309 4-309-0912131024-000 Ni Total 1.2 ug/L 1.0 


12/11/2009 4-309 4-309-0912131024-000 Zn Diss 4.4 J ug/L 5.0 


12/11/2009 4-309 4-309-0912131024-000 Zn Total 9.6 ug/L 5.0 


 
Analytical Results Summary 


 


Preliminary examination of the analytical data for Napa GRVTS stations 4-307 (EOP), 4-308 and 4-309 (15-foot biostrips) indicates that concentrations 


of all analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents in the EOP runoff are 


mostly lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the results between the EOP station (4-


307) and the two strip stations (4-308 and 4-309) indicates that concentrations of all constituents were higher in the EOP runoff than in discharge from 


the two 15-foot biostrips with the following exceptions:  


1) Concentrations of arsenic and TSS in runoff from both 4-308 and 4-309 were higher than that from the EOP  


2) Turbidity, specific conductance, and concentrations of total and dissolved copper in runoff from 4-308 were higher than that from the EOP  


3) Total hardness and concentration of lead in runoff from 4-309 were higher than that from the EOP 
 


Higher TSS and turbidity are possibly due to soil erosion in strip areas. The reason for arsenic in exception 1) may be due to the soil being a source of 


arsenic. The reason for the other exceptions is not clear. Overall, results showed that for most constituents, strips provided some level of treatment. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


  
Type 


Actual 
Precip. (in)


QPF / 
Probability


Antecedent 
Dry Hours 


4-307 Napa EOP Rainfall 0.2 0.8/70% 46 hours Yes 30 0 No 


No sample was taken due to lack of flow 
and rainfall (The forecast called for 0.8" and 
only 0.2" was received). RO/Rain ratio is 
low possibly due to runoff infiltrating into 
the asphalt before reaching the collection 
pipe, another contributing factor may be the 
drainage area being off, which however, is 
not expected to be a primary factor.  


4-308 Napa Middle 
GRVTS (15 ft) Rainfall 0.2 0.8/70% 46 hours Yes 70 100 Yes 


Noisy readings of level were observed 
throughout the storm and continued after 
flow stopped at the end of the storm. As a 
result, some samples were attempted after 
flow stopped due to false flow readings. 
This is possibly caused by sensor error 
inside flow meter. Flow was modified to 
reduce noisy readings for flow data 
throughout storm. The flow meter will be 
replaced prior to the next storm. The 
observed fraction of runoff/rain volume is 
low mostly due to significant infiltration.    


4-309 
Napa End 
GRVTS 
(15 ft) 


Rainfall 0.2 0.8/70% 46 hours Yes 21 81 Yes 
The observed fraction of runoff/rain volume 
is low mostly due to significant infiltration. 
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Event Description 
A storm system from the Pacific Ocean moved through into the northern California area. The storm started early morning on 12/16/09, and lasted for 
approximately 5 hours producing around 0.2” of rainfall at the monitored site.  
 
Mobilization Summary 
The QPF prior to the storm was 0.8” with 70% probability for the Napa site. After consultation with the Caltrans project manager, a team of 2 mobilized to 
monitor this storm event only at Napa GRVTS (and not at San Mateo GRVTS where the forecast was insufficient). Pre-storm set-up was performed on 12/15/09, 
and during-storm monitoring and post-storm inspections were performed on 12/16/09. The samples were shipped in the afternoon of 12/16/09. 
 
Sampling Issues 
At 4-307, no sample was taken due to the lack of flow and rain. At 4-308, noisy readings of level were observed throughout the storm and continued after flow 
stopped at the end of storm. As a result, some samples were attempted after flow stopped due to false flow readings. This is possibly caused by a sensor error 
inside the flow meter. Flow was modified to reduce noisy readings for flow data throughout the storm. The flow meter will be replaced prior to the next storm, and 
the faulty flow meter will be repaired. Six constituents (Ammonia as N, DOC, TOC, TKN, Total P, and Hardness) were not analyzed for from the sample at 4-309 
due to lack of sample volume. 
 
The observed runoff/rainfall volume ratio for 4-307 as shown on the hydrograph is low possibly due to the estimated drainage area being off. However, the 
estimated drainage area is based on best efforts from field observation and as-built drawings. Also, field observations indicate that flow has been infiltrating into 
the asphalt before reaching the pipe. The flow does not seem to be daylighting elsewhere, but water also tends to pool on the road surface and get dispersed by 
traffic. It appears that a lot of rain is needed for this EOP site to flow, possibly due to flow seeping into cracks in the asphalt during the initial stages of a storm or 
during light storms. Once the cracks become saturated and enough rain falls, flow occurs. Observed runoff/rainfall volume ratio volume for 4-308 and 4-309 are 
low mostly due to significant infiltration at these two strip stations. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 
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The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The flow meter at 4-308 maintained noisy readings of level throughout the storm and continued after flow stopped at the end of the storm. This is 
possibly caused by a sensor error inside the flow meter. Flow was modified to reduce noisy readings for flow data throughout the storm. This flow meter 
will be replaced prior to the next storm, and will be repaired.  


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The observed fraction of runoff/rainfall volume for 4-307 as shown on the hydrograph is low possibly due to estimated drainage area being off. However, 
the estimated drainage area is based on best efforts from field observation, flow data from previous storms, and as-built drawings. Some infiltration of 
flow into the asphalt may also be occurring, as described above. The observed runoff/rainfall volume ratios for 4-308 and 4-309 are low mostly due to 
significant infiltration at these two strip stations. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
The observed fraction of runoff/rainfall volume for 4-307 as shown on the hydrograph is low possibly due to estimated drainage area being off. However, 
the estimated drainage area is based on best efforts from field observation, flow data from previous storms, and as-built drawings. Some infiltration of 
flow into the asphalt may also be occurring, as described above. The observed runoff/rainfall volume ratios for 4-308 and 4-309 are low mostly due to 
significant infiltration at these two stations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Drainage areas still need to be finalized from future field observations. 
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Event Summary
Site: 4-307 (EOP)
Event: 12/16/2009


Catchment Area (ha): 0.0204
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 12/16/09 02:32
Stop Date/Time: 12/16/09 07:29
Event Rain (mm): 5.10


Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 12/16/09 02:34
Stop Date/Time: 12/16/09 09:04
Total Flow Volume (L): 30


Peak Flow (L/s): 0.01
Obs. Fraction Runoff/Rain Volume: 0.030


Notes: No sample was taken due to lack of flow and rainfall (The forecast called for 0.8" and only 0.2" was received). RO/Rain ratio is low possibly due to runoff infiltrating into the asphalt 
before reaching the collection pipe, another contributing factor may be the drainage area being off, which however, is not expected to be a primary factor.   
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-308 (15 f t)
Event: 12/16/2009


Catchment Area (ha): 0.0344
Assumed Fraction Runof f /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 12/16/09 02:32
Stop Date/Time: 12/16/09 07:29
Event Rain (mm): 5.10
Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 12/16/09 02:36
Stop Date/Time: 12/16/09 07:51
Total Flow Volume (L): 70
Peak Flow (L/s): 0.09
Obs. Fraction Runoff/Rain Volume: 0.040


Sample Data
Start Date/Time: 12/16/09 2:46
Stop Date/Time: 12/16/09 8:06
Estimated Percent Capture: 100%
Successful Aliquots: 15


Notes: Noisy readings of level  were observed throughout the storm and continued after flow stopped at the end of the storm. As a result, some samples were attempted  after flow stopped due 
to false flow readings. This is possibly caused by sensor error inside flow meter. Flow was modified to reduce noisy readings for flow data throughout storm. The flow meter will be 
replaced prior to the next storm. The observed runoff/rain volume ratio is low mostly due to significant infiltration.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-309 (15 f t)
Event: 12/16/2009


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 12/16/09 02:32
Stop Date/Time: 12/16/09 07:29
Event Rain (mm): 5.10
Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 12/16/09 02:43
Stop Date/Time: 12/16/09 08:06
Total Flow Volume (L): 21
Peak Flow (L/s): 0.01
Obs. Fraction Runoff/Rain Volume: 0.011


Sample Data
Start Date/Time: 12/16/09 04:40
Stop Date/Time: 12/16/09 07:21
Estimated Percent Capture: 81%
Successful Aliquots: 6


Notes: The observed fraction of runoff/rain volume is low mostly due to significant infiltration.
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Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Sample from 4-309 was not analyzed for 6 constituents (Ammonia as N, DOC, TKN, TOC, total P, and Hardness) due to lack of sample volume.  


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting Limit 


12/16/2009 4-308 4-308-0912161321-000 Temperature N/A 10.8 °C 0.1 


12/16/2009 4-308 4-308-0912161321-000 pH N/A 8.04 pH Unit 0.1 


12/16/2009 4-308 4-308-0912161321-000 Hardness as CaCO3 Total 18 mg/L 2 


12/16/2009 4-308 4-308-0912161321-000 TDS N/A 12 mg/L 1 


12/16/2009 4-308 4-308-0912161321-000 TSS N/A 9 mg/L 1 


12/16/2009 4-308 4-308-0912161321-000 EC N/A 22.3 umhos/cm 1.0 


12/16/2009 4-308 4-308-0912161321-000 TOC N/A 2.9 mg/L 1.0 


12/16/2009 4-308 4-308-0912161321-000 DOC N/A 2.0 mg/L 1.0 


12/16/2009 4-308 4-308-0912161321-000 Turbidity N/A 8.3 NTU 0.05 


12/16/2009 4-308 4-308-0912161321-000 NH3-N Total 0.47 mg/L 0.10 


12/16/2009 4-308 4-308-0912161321-000 NO3-N N/A 0.28 mg/L 0.10 


12/16/2009 4-308 4-308-0912161321-000 NO2-N N/A ND U mg/L 0.10 


12/16/2009 4-308 4-308-0912161321-000 TKN Total 1.59 mg/L 0.10 


12/16/2009 4-308 4-308-0912161321-000 P Total 0.14 mg/L 0.03 


12/16/2009 4-308 4-308-0912161321-000 Ortho-P Diss 0.11 mg/L 0.03 


12/16/2009 4-308 4-308-0912161321-000 As Diss 0.2 J ug/L 0.5 


12/16/2009 4-308 4-308-0912161321-000 As Total 0.3 J ug/L 0.5 


12/16/2009 4-308 4-308-0912161321-000 Cd Diss ND U ug/L 0.2 


12/16/2009 4-308 4-308-0912161321-000 Cd Total ND U ug/L 0.2 


12/16/2009 4-308 4-308-0912161321-000 Cr Diss ND U ug/L 1.0 


12/16/2009 4-308 4-308-0912161321-000 Cr Total 0.4 J ug/L 1.0 


12/16/2009 4-308 4-308-0912161321-000 Cu Diss 1.5 ug/L 1.0 


12/16/2009 4-308 4-308-0912161321-000 Cu Total 2.7 ug/L 1.0 


12/16/2009 4-308 4-308-0912161321-000 Pb Diss 0.08 J ug/L 1.0 


12/16/2009 4-308 4-308-0912161321-000 Pb Total 1.3 ug/L 1.0 
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12/16/2009 4-308 4-308-0912161321-000 Ni Diss 0.3 J ug/L 1.0 


12/16/2009 4-308 4-308-0912161321-000 Ni Total 0.7 J ug/L 1.0 


12/16/2009 4-308 4-308-0912161321-000 Zn Diss 8.9 ug/L 5.0 


12/16/2009 4-308 4-308-0912161321-000 Zn Total 16 ug/L 5.0 


12/16/2009 4-309 4-309-0912160721-000 Temperature N/A 10.7 °C 0.1 


12/16/2009 4-309 4-309-0912160721-000 pH N/A 7.73 pH Unit 0.1 


12/16/2009 4-309 4-309-0912160721-000 TDS N/A 32 mg/L 1 


12/16/2009 4-309 4-309-0912160721-000 TSS N/A 6 mg/L 1 


12/16/2009 4-309 4-309-0912160721-000 EC N/A 53.6 umhos/cm 1.0 


12/16/2009 4-309 4-309-0912160721-000 Turbidity N/A 10.9 NTU 0.05 


12/16/2009 4-309 4-309-0912160721-000 NO3-N N/A 0.28 mg/L 0.10 


12/16/2009 4-309 4-309-0912160721-000 NO2-N N/A ND U mg/L 0.10 


12/16/2009 4-309 4-309-0912160721-000 Ortho-P Diss 0.11 mg/L 0.03 


12/16/2009 4-309 4-309-0912160721-000 As Diss 0.3 J ug/L 0.5 


12/16/2009 4-309 4-309-0912160721-000 As Total 0.8 ug/L 0.5 


12/16/2009 4-309 4-309-0912160721-000 Cd Diss ND U ug/L 0.2 


12/16/2009 4-309 4-309-0912160721-000 Cd Total ND U ug/L 0.2 


12/16/2009 4-309 4-309-0912160721-000 Cr Diss 0.1 J ug/L 1.0 


12/16/2009 4-309 4-309-0912160721-000 Cr Total 1.7 ug/L 1.0 


12/16/2009 4-309 4-309-0912160721-000 Cu Diss 2.0 ug/L 1.0 


12/16/2009 4-309 4-309-0912160721-000 Cu Total 5.6 ug/L 1.0 


12/16/2009 4-309 4-309-0912160721-000 Pb Diss 0.1 J ug/L 1.0 


12/16/2009 4-309 4-309-0912160721-000 Pb Total 9.5 ug/L 1.0 


12/16/2009 4-309 4-309-0912160721-000 Ni Diss 0.4 J ug/L 1.0 


12/16/2009 4-309 4-309-0912160721-000 Ni Total 2.4 ug/L 1.0 


12/16/2009 4-309 4-309-0912160721-000 Zn Diss 4.3 J ug/L 5.0 


12/16/2009 4-309 4-309-0912160721-000 Zn Total 18 ug/L 5.0 
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Analytical Results Summary 


 


At 4-307 (EOP), no sample was taken due to the lack of flow and rain; therefore, no analytical data is available for this station. Six constituents 


(Ammonia as N, DOC, TOC, TKN, Total P, and Hardness) were not analyzed for the sample from 4-309 due to lack of sample volume. Preliminary 


examination of the analytical data for Napa GRVTS 4-308 and 4-309 (15-foot biostrips) indicates that concentrations of all analyzed constituents at each 


station are similar to results from the previous storms. Comparison of the results between the EOP station (4-307) and the two strip stations (4-308 and 


4-309) was not possible. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry Hours Type 


4-307 Napa EOP Rainfall 0.43 0.86"/100% >72 hours Yes 83 80 Yes 


Observed runoff/rain volume fraction is low possibly due to 
drainage area being off. Visual observations will be 
performed to re-estimate drainage areas. Observations on 
flow were not performed as runoff had stopped when field 
team arrived at site due to rainfall starting and ending 
significantly earlier than expected. However, previous 
observations indicate that the asphalt may be slightly porous 
and that bypass is occurring due to flow seeping into the 
porous asphalt before reaching the pipe.   


4-308 Napa Middle GRVTS 
(15 ft) Rainfall 0.43 0.86"/100% >72 hours Yes 23 41 No 


Only 2 aliquots were collected due to lack of flow. Sample 
was not sent for analysis because number of aliquots did not 
meet minimum requirements. The observed fraction of 
runoff/rain volume is low mostly due to significant 
infiltration. No observations on flow were performed as 
runoff had stopped when field team arrived at site due to 
rainfall starting and ending significantly earlier than 
expected.  


4-309 Napa End GRVTS 
(15 ft) Rainfall 0.43 0.86"/100% >72 hours Yes 35 90 Yes 


The observed fraction of runoff/rain volume is low mostly 
due to significant infiltration. No observations on flow were 
performed as runoff had stopped when field team arrived at 
site due to rainfall starting and ending significantly earlier 
than expected.  
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Event Description 
A storm system from the Pacific Ocean moved through the northern California area. The storm started around 1 am on 1/12/2010, and lasted for about 4 hours. The 
storm produced around 0.4” of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 1/11/10, during storm monitoring was performed on 1/12/10, and post 
storm observations were performed on 1/12/10. When the team arrived at the site in the morning on 1/12/10, runoff had stopped due to rainfall starting and ending 
significantly earlier than forecasted.  
 
Sampling Issues 
Only 5 aliquots were taken at 4-307, however, there is enough volume for the lab to run all analyses on this sample. Also at 4-307, standing water was observed in 
the flume at the end of the storm and the last aliquot may have been sampled from standing water. Only 2 aliquots were collected at 4-308 due to lack of flow, 
therefore, the sample from 4-308 was not sent for analysis. 
 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The RO/Rain ratio for 4-307 as shown on the hydrograph is low possibly due to the estimated drainage area being off. Field crew will observe to estimate 
the drainage areas during the next storm. However, previous observations indicate that the asphalt may be slightly porous and that bypass is occurring 







Post Storm Technical Memorandum   
 Contract No: 43A0208 
 Task Order: 18 
 Project: ORVTS Event Start Date: 1/12/2009 
 
 


 Page 3 of 10 
 


due to flow seeping into the porous asphalt before reaching the pipe. The observed RO/Rain ratios for 4-308 and 4-309 are low mostly due to significant 
infiltration at these two strip stations. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
The RO/Rain ratio for 4-307 as shown on the hydrograph is low possibly due to the estimated drainage area being off. However, previous observations 
indicate that the asphalt may be slightly porous and that bypass is occurring due to flow seeping into the porous asphalt before reaching the pipe. The 
observed RO/Rain ratios for 4-308 and 4-309 are low mostly due to significant infiltration at these two strip stations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-307 (EOP)
Event: 1/12/2010


Catchment Area (ha): 0.0204
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 01/12/10 00:44
Stop Date/Time: 01/12/10 05:08
Event Rain (mm): 10.80
Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 01/12/10 00:46
Stop Date/Time: 01/12/10 09:57
Total Flow Volume (L): 83
Peak Flow (L/s): 0.03
Obs. Fraction Runoff/Rain Volume: 0.038


Sample Data
Start Date/Time: 01/12/10 01:34
Stop Date/Time: 01/12/10 09:48
Estimated Percent Capture: 80%
Successful Aliquots: 5


Notes: Observed RO/rain ratio is low possibly due to runoff infiltrating into the asphalt before reaching the collection pipe based on previous observations. Drainage area being off may also be a 
contributing factor, however not the primary factor. Observations on flow for this storm were not performed as runoff had stopped when field team arrived at site due to rainfall starting and 
ending significantly earlier than expected. Standing water was observed in the flume at the end of the storm and the last aliquot may have been sampled from standing water.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-308 (15 f t)
Event: 1/12/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 01/12/10 00:44
Stop Date/Time: 01/12/10 05:08
Event Rain (mm): 10.80
Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 01/12/10 00:50
Stop Date/Time: 01/12/10 05:01
Total Flow Volume (L): 23
Peak Flow (L/s): 0.01
Obs. Fraction Runoff/Rain Volume: 0.006


Sample Data
Start Date/Time: 01/12/10 01:29
Stop Date/Time: 01/12/10 03:45
Estimated Percent Capture: 41%
Successful Aliquots: 2


Notes:
Only 2 aliquots were collected due to lack of flow. Sample was not sent for analysis because number of aliquots did not meet minimum requirements. The observed fraction of 
runoff/rain volume is low mostly due to significant infiltration. No observations on flow were performed as runoff had stopped when field team arrived at site due to rainfall starting and 
ending significantly earlier than expected.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-309 (15 f t)
Event: 1/12/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 01/12/10 00:44
Stop Date/Time: 01/12/10 05:08
Event Rain (mm): 10.80
Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 01/12/10 00:44
Stop Date/Time: 01/12/10 06:34
Total Flow Volume (L): 35
Peak Flow (L/s): 0.01
Obs. Fraction Runoff/Rain Volume: 0.009


Sample Data
Start Date/Time: 01/12/10 01:14
Stop Date/Time: 01/12/10 06:11
Estimated Percent Capture: 90%
Successful Aliquots: 11


Notes: The observed fraction of runoff/rain volume is low mostly due to significant infiltration. No observations on flow were performed as runoff had stopped when field team 
arrived at site due to rainfall starting and ending significantly earlier than expected. 


 







Post Storm Technical Memorandum   
 Contract No: 43A0208 
 Task Order: 18 
 Project: ORVTS Event Start Date: 1/12/2009 
 
 


 Page 7 of 10 
 


Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/12/2010 4-307 4-307-1001120948-000 Temperature N/A 12.3 °C 0.1 


1/12/2010 4-307 4-307-1001120948-000 pH N/A 8.65 pH Units 0.1 


1/12/2010 4-307 4-307-1001120948-000 Hardness as CaCO3 Total 16 mg/L 2 


1/12/2010 4-307 4-307-1001120948-000 TDS N/A 28 mg/L 1 


1/12/2010 4-307 4-307-1001120948-000 TSS N/A 36 mg/L 1 


1/12/2010 4-307 4-307-1001120948-000 EC N/A 48.0 umhos/cm 1.0 


1/12/2010 4-307 4-307-1001120948-000 TOC N/A 5.5 mg/L 1.0 


1/12/2010 4-307 4-307-1001120948-000 DOC N/A 4.0 mg/L 1.0 


1/12/2010 4-307 4-307-1001120948-000 Turbidity N/A 5.2 NTU 0.05 


1/12/2010 4-307 4-307-1001120948-000 NH3-N Total 0.90 mg/L 0.10 


1/12/2010 4-307 4-307-1001120948-000 NO3-N N/A 0.33 mg/L 0.10 


1/12/2010 4-307 4-307-1001120948-000 NO2-N N/A 0.02 J mg/L 0.10 


1/12/2010 4-307 4-307-1001120948-000 TKN Total 1.89 mg/L 0.10 


1/12/2010 4-307 4-307-1001120948-000 P Total 0.18 mg/L 0.03 


1/12/2010 4-307 4-307-1001120948-000 Ortho-P Diss 0.08 mg/L 0.03 


1/12/2010 4-307 4-307-1001120948-000 As Diss 0.3 J ug/L 0.5 


1/12/2010 4-307 4-307-1001120948-000 As Total 0.5 ug/L 0.5 


1/12/2010 4-307 4-307-1001120948-000 Cd Diss ND U ug/L 0.2 


1/12/2010 4-307 4-307-1001120948-000 Cd Total ND U ug/L 0.2 


1/12/2010 4-307 4-307-1001120948-000 Cr Diss 1.3 ug/L 1.0 


1/12/2010 4-307 4-307-1001120948-000 Cr Total 2.1 ug/L 1.0 


1/12/2010 4-307 4-307-1001120948-000 Cu Diss 5.9 ug/L 1.0 


1/12/2010 4-307 4-307-1001120948-000 Cu Total 9.0 ug/L 1.0 


1/12/2010 4-307 4-307-1001120948-000 Pb Diss 0.09 J ug/L 1.0 


1/12/2010 4-307 4-307-1001120948-000 Pb Total 0.8 J ug/L 1.0 
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1/12/2010 4-307 4-307-1001120948-000 Ni Diss 0.8 J ug/L 1.0 


1/12/2010 4-307 4-307-1001120948-000 Ni Total 1.4 ug/L 1.0 


1/12/2010 4-307 4-307-1001120948-000 Zn Diss 19 ug/L 5.0 


1/12/2010 4-307 4-307-1001120948-000 Zn Total 34 ug/L 5.0 


1/12/2010 4-309 4-309-1001120611-000 Temperature N/A 12.8 °C 0.1 


1/12/2010 4-309 4-309-1001120611-000 pH N/A 8.17 pH Units 0.1 


1/12/2010 4-309 4-309-1001120611-000 Hardness as CaCO3 Total 8 mg/L 2 


1/12/2010 4-309 4-309-1001120611-000 TDS N/A 10 mg/L 1 


1/12/2010 4-309 4-309-1001120611-000 TSS N/A 35 mg/L 1 


1/12/2010 4-309 4-309-1001120611-000 EC N/A 22.0 umhos/cm 1.0 


1/12/2010 4-309 4-309-1001120611-000 TOC N/A 4.2 mg/L 1.0 


1/12/2010 4-309 4-309-1001120611-000 DOC N/A 3.4 mg/L 1.0 


1/12/2010 4-309 4-309-1001120611-000 Turbidity N/A 10.3 NTU 0.05 


1/12/2010 4-309 4-309-1001120611-000 NH3-N Total 0.70 mg/L 0.10 


1/12/2010 4-309 4-309-1001120611-000 NO3-N N/A 0.25 mg/L 0.10 


1/12/2010 4-309 4-309-1001120611-000 NO2-N N/A 0.02 J mg/L 0.10 


1/12/2010 4-309 4-309-1001120611-000 TKN Total 1.60 mg/L 0.10 


1/12/2010 4-309 4-309-1001120611-000 P Total 0.35 mg/L 0.03 


1/12/2010 4-309 4-309-1001120611-000 Ortho-P Diss 0.26 mg/L 0.03 


1/12/2010 4-309 4-309-1001120611-000 As Diss 0.5 ug/L 0.5 


1/12/2010 4-309 4-309-1001120611-000 As Total 0.9 ug/L 0.5 


1/12/2010 4-309 4-309-1001120611-000 Cd Diss ND U ug/L 0.2 


1/12/2010 4-309 4-309-1001120611-000 Cd Total ND U ug/L 0.2 


1/12/2010 4-309 4-309-1001120611-000 Cr Diss 0.1 J ug/L 1.0 


1/12/2010 4-309 4-309-1001120611-000 Cr Total 2.1 ug/L 1.0 


1/12/2010 4-309 4-309-1001120611-000 Cu Diss 3.0 ug/L 1.0 


1/12/2010 4-309 4-309-1001120611-000 Cu Total 7.7 ug/L 1.0 


1/12/2010 4-309 4-309-1001120611-000 Pb Diss 0.2 J ug/L 1.0 


1/12/2010 4-309 4-309-1001120611-000 Pb Total 7.9 ug/L 1.0 
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1/12/2010 4-309 4-309-1001120611-000 Ni Diss 0.6 J ug/L 1.0 


1/12/2010 4-309 4-309-1001120611-000 Ni Total 2.8 ug/L 1.0 


1/12/2010 4-309 4-309-1001120611-000 Zn Diss 6.5 ug/L 5.0 


1/12/2010 4-309 4-309-1001120611-000 Zn Total 28 ug/L 5.0 


 
 


Analytical Results Summary 


 


Preliminary examination of the analytical data for Napa GRVTS stations 4-307 (EOP) and 4-309 (15-foot biostrip) indicates that concentrations of all 


analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents in the EOP runoff are 


mostly lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the results between the EOP station (4-


307) and the strip station (4-309) indicates that concentrations of all constituents were higher in the EOP runoff than in discharge from the 15-foot 


biostrip (4-309) with the following exceptions:  


1) Concentrations of total and dissolved arsenic, total and dissolved lead, total nickel in runoff from 4-309 were higher than that from the EOP  


2) Turbidity, total P, and dissolved orthophosphate as P in runoff from 4-309 were higher than that from the EOP  


 


Exception 2) is possibly due to soil erosion and nutrients contribution from contact between runoff and vegetation. The reason for exception 1) is not clear, 


although soil can be a source of arsenic. Overall, results showed that for most constituents, the strips provided some level of treatment. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 
Mobilized 


to Site 


Event 
Flow Vol. 


(L) 


% 
Capture


Sufficient 
Sample 
Volume 


Comments 
Type Actual 


Precip. (in)
QPF / 


Probability 
Antecedent 
Dry Hours


4-307 Napa EOP Rainfall 1.23 1.6"/100% >72 hrs Yes 4425 99 Yes 


No bypass was observed, and flow was 
unobstructed into the pipe. As in previous 
storms, the observations indicate that with 
only light rain, pooling and dispersal of 
water by traffic occurs, plus infiltration into 
cracks in the asphalt. With heavier and 
larger amounts of rain, flow starts to occur 
once asphalt gaps are saturated.  


4-308 Napa Middle 
GRVTS (15 ft) Rainfall 1.23 1.6"/100% >72 hrs Yes 85 94 


Yes, but 
analyses 
not run 
due to 


sampling 
tray 


flooding 


The sampling tray was observed to be 
flooded by runoff in the ditch around 11:40 
on 1/18/10, which affected flow out of the 
flume and the level reading. Aliquots were 
taken from the flooded sampling tray, and 
samples from this station were not analyzed 
by the lab. Based on rainfall, flow data, and 
observations, flow data from 11:05 to 11:25 
was modified to account for possible false 
readings of water levels in the flume. The 
flume will be elevated during post-storm 
maintenance to avoid future flooding. 


4-309 
Napa End 
GRVTS 
(15 ft) 


Rainfall 1.23 1.6"/100% >72 hrs Yes 212 99 Yes 


Water level in the ditch was observed to be 
higher than the sampling tray around 11:40 
on 1/18/10. However, based on flow data 
and observations, this did not affect flow 
data; therefore, flow data was not modified. 
Since the sampling bottle had been pulled 
out before the sampling tray was flooded, 
samples were not affected by the flooding 
either. The flume will be elevated during 
post-storm maintenance to avoid potential 
for future flooding. The observed 
RO/rainfall ratio is low mostly due to 
significant infiltration.  
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Event Description 
A storm system from the North Pacific Ocean moved through the northern California area. The storm started late night on 1/17/10, and continued till noon on 
1/18/10. The storm produced around 1.2” of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 1/15/10, during storm monitoring was performed multiple times on 
1/18/10, and post storm observations were performed on 1/19/10. The first set of samples (4-307, 4-308, and 4-309) was shipped to the lab on 1/18/10, and the 
last sample (a second bottle from 4-307), was shipped to the lab on 1/19/10.  
 
Sampling Issues 
At 4-308, the sampling tray was observed to be flooded by runoff in the ditch around 11:40 on 1/18/10, which affected flow out of the flume and the level 
reading. Aliquots were taken from the flooded sampling tray; therefore samples from this station were not analyzed by the lab. Based on rainfall, flow data, 
and observations, flow data from 11:05 to 11:25 was modified to account for possible false readings of water levels in the flume. The flume will be elevated 
during post-storm maintenance to avoid future flooding.  
 
At 4-309, the sampling tray was observed to be flooded by runoff in the ditch around 11:40 on 1/18/10. However, based on flow data and observations, this did 
not affect flow data; therefore flow data was not modified. Since the sampling bottle had been pulled out before the sampling tray was flooded, samples were 
not affected by the flooding either. The flume will be elevated during post-storm maintenance to avoid the potential for future flooding. The observed 
RO/rainfall ratio is low mostly due to significant infiltration. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.   


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
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At 4-308, the sampling tray was observed to be flooded by runoff in the ditch around 11:40 on 1/18/10, which affected flow out of the flume, and the level 
reading. Based on rainfall, flow data, and observations, flow data on HG from 11:05 to 11:25 was modified to account for possible false readings of water 
levels in the flume. At 4-309, the sampling tray was also observed to be flooded by runoff in the ditch around 11:40 on 1/18/10. However, based on flow 
data and observations, this did not affect flow data; therefore flow data was not modified.  


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


At 4-308, the sampling tray was observed to be flooded by runoff in the ditch around 11:40 on 1/18/10, which affected flow out of the flume and the level 
reading. Based on rainfall, flow data, and observations, flow data on HG from 11:05 to 11:25 was modified to account for possible false readings of water 
levels in the flume. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At 4-308, the sampling tray was observed to be flooded by runoff in the ditch around 11:40 on 1/18/10, which affected flow out of the flume and the level 
reading. Based on rainfall, flow data, and observations, flow data on HG from 11:05 to 11:25 was modified to account for possible false readings of water 
levels in the flume. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
Flumes and/or sampling trays at 4-308 and 4-309 were observed to be flooded by runoff in the ditch during this storm. Both flumes will be elevated 
during post-storm maintenance to avoid future flooding. 
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-307 (EOP)
Event: 1/18/2010


Catchment Area (ha): 0.0204
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 01/17/10 22:55
Stop Date/Time: 01/18/10 12:22
Event Rain (mm): 31.20
Max Intensity (mm/hr): 26.40


Runoff Data
Start Date/Time: 01/18/10 00:27
Stop Date/Time: 01/18/10 12:55
Total Flow Volume (L): 4425
Peak Flow (L/s): 3.20
Obs. Fraction Runoff/Rain Volume: 0.695


Sample Data
Start Date/Time: 01/18/10 07:44
Stop Date/Time: 01/18/10 12:31
Estimated Percent Capture: 99%
Successful Aliquots: 111


Notes: No bypass was observed, and flow was unobstructed into the pipe. Again the observations indicate that with only light rain, pooling and dispersal of water by traffic 
occurs, plus infiltration into crack in the asphalt. With heavier and larger amounts of rain, flow starts to occur once asphalt gaps are saturated.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-308 (15 f t)
Event: 1/18/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 01/17/10 22:55
Stop Date/Time: 01/18/10 12:22
Event Rain (mm): 31.20
Max Intensity (mm/hr): 26.40


Runoff Data
Start Date/Time: 01/17/10 22:59
Stop Date/Time: 01/18/10 12:49
Total Flow Volume (L): 85
Peak Flow (L/s): 0.04
Obs. Fraction Runoff/Rain Volume: 0.008


Sample Data
Start Date/Time: 01/18/10 03:35
Stop Date/Time: 01/18/10 12:28
Estimated Percent Capture: 94%
Successful Aliquots: 51


Notes: The sampling tray was observed to be flooded by runoff in the ditch around 11:40 on 1/18/10, which affected flow out of the flume and the level reading. Aliquots were taken from the flooded sampling 
tray, and samples from this station were not analyzed by the lab. Based on rainfall, flow data, and observations, flow data from 11:05 to 11:25 was modified to account for possible false readings of 
water levels in the flume. The flume will be elevated during post-storm maintenance to avoid future flooding. The RO/rain ratio is low mostly due to significant infiltration.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-309 (15 f t)
Event: 1/18/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 01/17/10 22:55
Stop Date/Time: 01/18/10 12:22
Event Rain (mm): 31.20
Max Intensity (mm/hr): 26.40


Runoff Data
Start Date/Time: 01/17/10 22:59
Stop Date/Time: 01/18/10 13:01
Total Flow Volume (L): 212
Peak Flow (L/s): 0.05
Obs. Fraction Runoff/Rain Volume: 0.020


Sample Data
Start Date/Time: 01/17/10 23:31
Stop Date/Time: 01/18/10 11:37
Estimated Percent Capture: 99%
Successful Aliquots: 39


Notes:
Water level in the ditch was observed to be higher than the sampling tray around 11:40 on 1/18/10. However, based on flow data and observations, this did not affect flow data; therefore, 
flow data was not modified. Since the sampling bottle had been pulled out before the sampling tray was flooded, samples were not affected by the flooding either. The flume will be 
elevated during post-storm maintenance to avoid potential for future flooding. The observed RO/rainfall ratio is low mostly due to significant infiltration.  
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Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Note applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting Limit


1/18/2010 4-307 4-307-1001181231-000 Temperature N/A 10.1 °C 0.1 


1/18/2010 4-307 4-307-1001181231-000 pH N/A 8.66 pH Units 0.1 


1/18/2010 4-307 4-307-1001181231-000 Hardness as CaCO3 Total 22 mg/L 2 


1/18/2010 4-307 4-307-1001181231-000 TDS N/A 8 mg/L 1 


1/18/2010 4-307 4-307-1001181231-000 TSS N/A 26 mg/L 1 


1/18/2010 4-307 4-307-1001181231-000 EC N/A 17.5 umhos/cm 1.0 


1/18/2010 4-307 4-307-1001181231-000 TOC N/A 2.1 mg/L 1.0 


1/18/2010 4-307 4-307-1001181231-000 DOC N/A 1.7 mg/L 1.0 


1/18/2010 4-307 4-307-1001181231-000 Turbidity N/A 14 NTU 0.05 


1/18/2010 4-307 4-307-1001181231-000 NH3-N Total 0.11 mg/L 0.10 


1/18/2010 4-307 4-307-1001181231-000 NO3-N N/A 0.09 J mg/L 0.10 


1/18/2010 4-307 4-307-1001181231-000 NO2-N N/A 0.01 J mg/L 0.10 


1/18/2010 4-307 4-307-1001181231-000 TKN Total 0.72 mg/L 0.10 


1/18/2010 4-307 4-307-1001181231-000 P Total 0.06 mg/L 0.03 


1/18/2010 4-307 4-307-1001181231-000 Ortho-P Diss 0.01 J mg/L 0.03 


1/18/2010 4-307 4-307-1001181231-000 As Diss ND U ug/L 0.5 


1/18/2010 4-307 4-307-1001181231-000 As Total 0.2 J ug/L 0.5 


1/18/2010 4-307 4-307-1001181231-000 Cd Diss ND U ug/L 0.2 


1/18/2010 4-307 4-307-1001181231-000 Cd Total ND U ug/L 0.2 


1/18/2010 4-307 4-307-1001181231-000 Cr Diss 0.5 U ug/L 1.0 


1/18/2010 4-307 4-307-1001181231-000 Cr Total 1.8 ug/L 1.0 


1/18/2010 4-307 4-307-1001181231-000 Cu Diss 2.7 ug/L 1.0 


1/18/2010 4-307 4-307-1001181231-000 Cu Total 10 ug/L 1.0 


1/18/2010 4-307 4-307-1001181231-000 Pb Diss 0.1 J ug/L 1.0 


1/18/2010 4-307 4-307-1001181231-000 Pb Total 2.0 ug/L 1.0 
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1/18/2010 4-307 4-307-1001181231-000 Ni Diss 0.3 J ug/L 1.0 


1/18/2010 4-307 4-307-1001181231-000 Ni Total 1.8 ug/L 1.0 


1/18/2010 4-307 4-307-1001181231-000 Zn Diss 10 ug/L 5.0 


1/18/2010 4-307 4-307-1001181231-000 Zn Total 41 ug/L 5.0 


1/17/2010 4-309 4-309-1001181137-000 Temperature N/A 10.5 °C 0.1 


1/17/2010 4-309 4-309-1001181137-000 pH N/A 8.07 pH Units 0.1 


1/17/2010 4-309 4-309-1001181137-000 Hardness as CaCO3 Total 8 mg/L 2 


1/17/2010 4-309 4-309-1001181137-000 TDS N/A 9 mg/L 1 


1/17/2010 4-309 4-309-1001181137-000 TSS N/A ND U mg/L 1 


1/17/2010 4-309 4-309-1001181137-000 EC N/A 23.0 umhos/cm 1.0 


1/17/2010 4-309 4-309-1001181137-000 TOC N/A 1.9 mg/L 1.0 


1/17/2010 4-309 4-309-1001181137-000 DOC N/A 1.1 mg/L 1.0 


1/17/2010 4-309 4-309-1001181137-000 Turbidity N/A 12.3 NTU 0.05 


1/17/2010 4-309 4-309-1001181137-000 NH3-N Total 0.23 mg/L 0.10 


1/17/2010 4-309 4-309-1001181137-000 NO3-N N/A 0.22 mg/L 0.10 


1/17/2010 4-309 4-309-1001181137-000 NO2-N N/A ND U mg/L 0.10 


1/17/2010 4-309 4-309-1001181137-000 TKN Total 0.74 mg/L 0.10 


1/17/2010 4-309 4-309-1001181137-000 P Total 0.13 mg/L 0.03 


1/17/2010 4-309 4-309-1001181137-000 Ortho-P Diss 0.09 mg/L 0.03 


1/17/2010 4-309 4-309-1001181137-000 As Diss 0.5 ug/L 0.5 


1/17/2010 4-309 4-309-1001181137-000 As Total 0.7 ug/L 0.5 


1/17/2010 4-309 4-309-1001181137-000 Cd Diss ND U ug/L 0.2 


1/17/2010 4-309 4-309-1001181137-000 Cd Total ND U ug/L 0.2 


1/17/2010 4-309 4-309-1001181137-000 Cr Diss 0.3 J ug/L 1.0 


1/17/2010 4-309 4-309-1001181137-000 Cr Total 1.0 ug/L 1.0 


1/17/2010 4-309 4-309-1001181137-000 Cu Diss 1.6 ug/L 1.0 


1/17/2010 4-309 4-309-1001181137-000 Cu Total 3.2 ug/L 1.0 


1/17/2010 4-309 4-309-1001181137-000 Pb Diss ND U ug/L 1.0 


1/17/2010 4-309 4-309-1001181137-000 Pb Total 1.6 ug/L 1.0 
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1/17/2010 4-309 4-309-1001181137-000 Ni Diss 0.2 J ug/L 1.0 


1/17/2010 4-309 4-309-1001181137-000 Ni Total 1.0 ug/L 1.0 


1/17/2010 4-309 4-309-1001181137-000 Zn Diss 3.1 J ug/L 5.0 


1/17/2010 4-309 4-309-1001181137-000 Zn Total 6.6 ug/L 5.0 


 
 


Analytical Results Summary 


 


Preliminary examination of the analytical data for Napa GRVTS stations 4-307 (EOP) and 4-309 (15-foot biostrip) indicates that concentrations of all 


analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents in the EOP runoff are 


mostly lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the results between the EOP station (4-


307) and the strip station (4-309) indicates that concentrations of all constituents were higher in the EOP runoff than in discharge from the 15-foot 


biostrip (4-309) with the following exceptions:  


1) Concentrations of total and dissolved arsenic in runoff from 4-309 were higher than that from the EOP;  


2) Ammonia, TKN, turbidity, specific conductance, TDS, nitrate, total P, and dissolved orthophosphate as P in runoff from 4-309 were higher than 


that from the EOP  


 


Exception 1) is a recurring observation, and soil can be a source of arsenic. Exception 2) is possibly due to soil erosion and nutrients contribution from contact 


between runoff and vegetation. Overall, results showed that for most metals (total and dissolved), the strips provided some level of treatment. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 
Mobilized 


to Site 


Event 
Flow Vol. 


(L) 


% 
Capture


Sufficient 
Sample 
Volume 


Comments 
Type Actual 


Precip. (in)
QPF / 


Probability 
Antecedent 
Dry Hours


4-307 Napa EOP Rainfall 0.64 0.5"/100% >72 hrs Yes 594 91 Yes 


The observed RO/rainfall ratio is low, 
possibly due to runoff infiltrating into the 
asphalt before reaching the collection pipe, 
as previous observations have indicated. 
The drainage area being off may also be a 
contributing factor; however, it is not the 
primary factor. No bypass was observed.  


4-308 Napa Middle 
GRVTS (15 ft) Rainfall 0.64 0.5"/100% >72 hrs Yes 15 34 No 


The observed RO/rainfall ratio is low, 
mostly due to significant infiltration. 
Another possible contributing factor, based 
on field observations, is runoff infiltrating 
into the asphalt before reaching the strip. No 
bypass was observed. Only 2 aliquots were 
collected due to lack of flow. The sample 
was not sent to the lab for analysis. 


4-309 
Napa End 
GRVTS 
(15 ft) 


Rainfall 0.64 0.5"/100% >72 hrs Yes 160 98 Yes 


The observed RO/rainfall ratio is low 
mostly due to significant infiltration. 
Another possible contributing factor, based 
on field observations, is runoff infiltrating 
into the asphalt before reaching the strip. No 
bypass was observed.  
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Event Description 
A storm system from the North Pacific Ocean moved through the northern California area, starting in the early afternoon on 2/4/10, and lasting about 8 hours. 
The storm produced around 0.6 inches of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 2/3/10, during storm monitoring was performed in the afternoon on 
2/4/10, and post-storm observations were performed on 2/5/10. Samples were shipped to the lab on 2/5/10.  
 
Sampling Issues 
At 4-307, the observed RO/rainfall ratio is low, possibly due to runoff infiltrating into the asphalt before reaching the collection pipe, as previous observations 
have indicated. The drainage area being off may also be a contributing factor; however, it is not the primary factor. No bypass was observed. 
 
At 4-308, only 2 aliquots were collected due to lack of flow. Therefore, the sample was not sent to the lab for analysis.  
 
At both 4-308 and 4-309, the observed RO/rainfall ratios are low, mostly due to significant infiltration within the strip. Another possible contributing factor, 
based on field observations, is runoff infiltrating into the asphalt before reaching the strip. No bypass was observed. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.   


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


At 4-307, the observed RO/rainfall ratio is low possibly due to runoff infiltrating into the asphalt before reaching the collection pipe based on 
previous observations. Drainage area being off may also be a contributing factor, however not the primary factor. At both 4-308 and 4-309, the 
observed RO/rainfall ratios are low mostly due to significant infiltration within the strip area, another contributing factor is infiltration of runoff into 
the asphalt before reaching the strip based on field observations. No bypass was observed. 
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The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
At 4-307, the observed RO/rainfall ratio is low possibly due to runoff infiltrating into the asphalt before reaching the collection pipe based on 
previous observations. Drainage area being off may also be a contributing factor, however not the primary factor. At both 4-308 and 4-309, the 
observed RO/rainfall ratio are low mostly due to significant infiltration within the strip, another contributing factor is infiltration of runoff into the 
asphalt before reaching the strip based on field observations. No bypass was observed. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At 4-307, the observed RO/rainfall ratio is low possibly due to runoff infiltrating into the asphalt before reaching the collection pipe based on 
previous observations. Drainage area being off may also be a contributing factor, however not the primary factor. At both 4-308 and 4-309, the 
observed RO/rainfall ratio are low mostly due to significant infiltration within the strip, another contributing factor is infiltration of runoff into the 
asphalt before reaching the strip based on field observations. No bypass was observed. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-307 (EOP)
Event: 2/4/2010


Catchment Area (ha): 0.0204
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 02/04/10 13:39
Stop Date/Time: 02/04/10 21:58
Event Rain (mm): 16.20
Max Intensity (mm/hr): 7.20


Runoff Data
Start Date/Time: 02/04/10 16:50
Stop Date/Time: 02/04/10 22:30
Total Flow Volume (L): 594
Peak Flow (L/s): 0.27
Obs. Fraction Runoff/Rain Volume: 0.180


Sample Data
Start Date/Time: 02/04/10 18:06
Stop Date/Time: 02/04/10 22:07
Estimated Percent Capture: 91%
Successful Aliquots: 50


Notes: The observed RO/rainfall ratio is low, possibly due to runoff infiltrating into the asphalt before reaching the collection pipe, as previous observations have indicated. The drainage 
area being off may also be a contributing factor; however, it is not the primary factor. No bypass was observed. 
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-308 (15 f t)
Event: 2/4/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 02/04/10 13:39
Stop Date/Time: 02/04/10 21:58
Event Rain (mm): 16.20
Max Intensity (mm/hr): 7.20


Runoff Data
Start Date/Time: 02/04/10 13:56
Stop Date/Time: 02/04/10 22:56
Total Flow Volume (L): 15
Peak Flow (L/s): 0.00
Obs. Fraction Runoff/Rain Volume: 0.003


Sample Data
Start Date/Time: 02/04/10 19:40
Stop Date/Time: 02/04/10 20:45
Estimated Percent Capture: 34%
Successful Aliquots: 2


Notes: The observed RO/rainfall ratio is low, mostly due to significant infiltration. Another possible contributing factor, based on field observations, is runoff infiltrating into the asphalt 
before reaching the strip. No bypass was observed. Only 2 aliquots were collected due to lack of flow. The sample was not sent to the lab for analysis.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-309 (15 f t)
Event: 2/4/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 02/04/10 13:39
Stop Date/Time: 02/04/10 21:58
Event Rain (mm): 16.20
Max Intensity (mm/hr): 7.20


Runoff Data
Start Date/Time: 02/04/10 13:57
Stop Date/Time: 02/05/10 00:53
Total Flow Volume (L): 160
Peak Flow (L/s): 0.02
Obs. Fraction Runoff/Rain Volume: 0.029


Sample Data
Start Date/Time: 02/04/10 15:16
Stop Date/Time: 02/05/10 00:25
Estimated Percent Capture: 98%
Successful Aliquots: 55


Notes: The observed RO/rainfall ratio is low mostly due to significant infiltration. Another possible contributing factor, based on field observations, is runoff 
infiltrating into the asphalt before reaching the strip. No bypass was observed.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0208 
 Task Order: 18 
 Project: ORVTS Event Start Date: 2/4/2010 
 
 


 Page 8 of 10 
 


 
Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting 
Limit 


2/4/2010 4-307 4-307-1002042207-000 Temperature N/A 13.8 °C 0.1 


2/4/2010 4-307 4-307-1002042207-000 pH N/A 7.1 pH Units 0.1 


2/4/2010 4-307 4-307-1002042207-000 Hardness as CaCO3 Total 22 mg/L 2 


2/4/2010 4-307 4-307-1002042207-000 TDS N/A 46 mg/L 1 


2/4/2010 4-307 4-307-1002042207-000 TSS N/A 4 mg/L 1 


2/4/2010 4-307 4-307-1002042207-000 EC N/A 30.5 umhos/cm 1.0 


2/4/2010 4-307 4-307-1002042207-000 TOC N/A 4.6 mg/L 1.0 


2/4/2010 4-307 4-307-1002042207-000 DOC N/A 3.7 mg/L 1.0 


2/4/2010 4-307 4-307-1002042207-000 Turbidity N/A 5.5 NTU 0.05 


2/4/2010 4-307 4-307-1002042207-000 NH3-N Total 0.29 mg/L 0.10 


2/4/2010 4-307 4-307-1002042207-000 NO3-N N/A 0.40 mg/L 0.10 


2/4/2010 4-307 4-307-1002042207-000 NO2-N N/A ND U mg/L 0.10 


2/4/2010 4-307 4-307-1002042207-000 TKN Total 1.14 mg/L 0.10 


2/4/2010 4-307 4-307-1002042207-000 P Total 0.03 mg/L 0.03 


2/4/2010 4-307 4-307-1002042207-000 Ortho-P Diss 0.03 mg/L 0.03 


2/4/2010 4-307 4-307-1002042207-000 As Diss ND U ug/L 0.5 


2/4/2010 4-307 4-307-1002042207-000 As Total 0.1 J ug/L 0.5 


2/4/2010 4-307 4-307-1002042207-000 Cd Diss ND U ug/L 0.2 


2/4/2010 4-307 4-307-1002042207-000 Cd Total ND U ug/L 0.2 


2/4/2010 4-307 4-307-1002042207-000 Cr Diss 0.3 J ug/L 1.0 


2/4/2010 4-307 4-307-1002042207-000 Cr Total 0.4 J ug/L 1.0 


2/4/2010 4-307 4-307-1002042207-000 Cu Diss 3.6 ug/L 1.0 


2/4/2010 4-307 4-307-1002042207-000 Cu Total 4.5 ug/L 1.0 


2/4/2010 4-307 4-307-1002042207-000 Pb Diss ND U ug/L 1.0 


2/4/2010 4-307 4-307-1002042207-000 Pb Total 0.1 J ug/L 1.0 
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2/4/2010 4-307 4-307-1002042207-000 Ni Diss 0.6 J ug/L 1.0 


2/4/2010 4-307 4-307-1002042207-000 Ni Total 0.7 J ug/L 1.0 


2/4/2010 4-307 4-307-1002042207-000 Zn Diss 9.7 ug/L 5.0 


2/4/2010 4-307 4-307-1002042207-000 Zn Total 11 ug/L 5.0 


2/4/2010 4-309 4-309-1002050638-000 Temperature N/A 12.6 °C 0.1 


2/4/2010 4-309 4-309-1002050638-000 pH N/A 7.2 pH Units 0.1 


2/4/2010 4-309 4-309-1002050638-000 Hardness as CaCO3 Total 16 mg/L 2 


2/4/2010 4-309 4-309-1002050638-000 TDS N/A 8 mg/L 1 


2/4/2010 4-309 4-309-1002050638-000 TSS N/A 8 mg/L 1 


2/4/2010 4-309 4-309-1002050638-000 EC N/A 18.3 umhos/cm 1.0 


2/4/2010 4-309 4-309-1002050638-000 TOC N/A 3.5 mg/L 1.0 


2/4/2010 4-309 4-309-1002050638-000 DOC N/A 3.2 mg/L 1.0 


2/4/2010 4-309 4-309-1002050638-000 Turbidity N/A 5.2 NTU 0.05 


2/4/2010 4-309 4-309-1002050638-000 NH3-N Total 0.28 mg/L 0.10 


2/4/2010 4-309 4-309-1002050638-000 NO3-N N/A 0.17 mg/L 0.10 


2/4/2010 4-309 4-309-1002050638-000 NO2-N N/A ND U mg/L 0.10 


2/4/2010 4-309 4-309-1002050638-000 TKN Total 0.96 mg/L 0.10 


2/4/2010 4-309 4-309-1002050638-000 P Total 0.21 mg/L 0.03 


2/4/2010 4-309 4-309-1002050638-000 Ortho-P Diss 0.17 mg/L 0.03 


2/4/2010 4-309 4-309-1002050638-000 As Diss 0.3 J ug/L 0.5 


2/4/2010 4-309 4-309-1002050638-000 As Total 0.4 J ug/L 0.5 


2/4/2010 4-309 4-309-1002050638-000 Cd Diss ND U ug/L 0.2 


2/4/2010 4-309 4-309-1002050638-000 Cd Total ND U ug/L 0.2 


2/4/2010 4-309 4-309-1002050638-000 Cr Diss 0.1 J ug/L 1.0 


2/4/2010 4-309 4-309-1002050638-000 Cr Total 0.4 J ug/L 1.0 


2/4/2010 4-309 4-309-1002050638-000 Cu Diss 1.7 ug/L 1.0 


2/4/2010 4-309 4-309-1002050638-000 Cu Total 2.3 ug/L 1.0 


2/4/2010 4-309 4-309-1002050638-000 Pb Diss 0.1 J ug/L 1.0 


2/4/2010 4-309 4-309-1002050638-000 Pb Total 1.1 ug/L 1.0 
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2/4/2010 4-309 4-309-1002050638-000 Ni Diss 0.3 J ug/L 1.0 


2/4/2010 4-309 4-309-1002050638-000 Ni Total 0.8 J ug/L 1.0 


2/4/2010 4-309 4-309-1002050638-000 Zn Diss 5.6 ug/L 5.0 


2/4/2010 4-309 4-309-1002050638-000 Zn Total 10 ug/L 5.0 


 
 


Analytical Results Summary 


 


Preliminary examination of the analytical data for Napa GRVTS stations 4-307 (EOP) and 4-309 (15-foot biostrip) indicates that concentrations of all 


analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents in the EOP runoff are mostly 


lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the results between the EOP station (4-307) and 


the strip station (4-309) indicates that concentrations of all constituents were higher in the EOP runoff than in discharge from the 15-foot biostrip (4-309) 


with the following exceptions:  


1) Concentrations of total and dissolved arsenic, total nickel, and total and dissolved lead in runoff from 4-309 were higher than that from the EOP;  


2) TSS, total P, and dissolved orthophosphate as P in runoff from 4-309 were higher than that from the EOP.  


 


For exception 1), all results are below the reporting limits except for total lead. Soil along roadways may be a source of heavy metals including arsenic, 


lead and nickel. Exception 2) is possibly due to soil erosion and nutrients contribution from contact between runoff and vegetation.  


 


Overall, results showed that for most constituents, concentrations or levels in discharge from 4-309 are lower than discharge from the EOP, indicating 


treatment by the vegetated strip. It should be noted that based on observations, only a small portion of the runoff from the roadway flowed through the 


vegetated strip and entered the collection pipe due to significant infiltration before and within the strip. Flow in the collection pipe also includes direct 


rainfall onto the flashing and collection pipe.   
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 
Mobilized 


to Site 


Event 
Flow Vol. 


(L) 


% 
Capture


Sufficient 
Sample 
Volume 


Comments 
Type Actual 


Precip. (in)
QPF / 


Probability 
Antecedent 
Dry Hours


4-307 Napa EOP Rainfall 1.18 1.3"/90% 26 hrs Yes 1400 97 Yes 


The observed RO/rainfall ratio is low, 
possibly due to runoff infiltrating into the 
asphalt before reaching the collection pipe, 
as observations have indicated. The 
drainage area being off may also be a 
contributing factor; however, it is not the 
primary factor. No bypass was observed.  


4-308 Napa Middle 
GRVTS (15 ft) Rainfall 1.18 1.3"/90% 26 hrs Yes 10 38 No 


The observed RO/rainfall ratio is low, 
mostly due to significant infiltration. 
Another possible contributing factor, based 
on field observations, is runoff infiltrating 
into the asphalt before reaching the strip. No 
bypass was observed. Only 2 aliquots were 
collected due to lack of flow. The sample 
was not sent to the lab for analysis. 


4-309 
Napa End 
GRVTS 
(15 ft) 


Rainfall 1.18 1.3"/90% 26 hrs Yes 45 92 Yes 


The observed RO/rainfall ratio is low 
mostly due to significant infiltration. 
Another possible contributing factor, based 
on field observations, is runoff infiltrating 
into the asphalt before reaching the strip. No 
bypass was observed.  
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Event Description 
A storm system from the North Pacific Ocean moved through the northern California area, starting in the morning on 2/23/10, and continued into early 
morning on 2/24/10. The storm produced around 1.2 inches of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 2/22/10, during storm monitoring was performed in the morning on 
2/23/10, and post-storm observations were performed on 2/24/10. Samples were shipped to the lab on 2/24/10.  
 
Sampling Issues 
At 4-307, the observed RO/rainfall ratio is low, possibly due to runoff infiltrating into the asphalt before reaching the collection pipe, as observations have 
indicated. The drainage area being off may also be a contributing factor; however, it is not the primary factor. No bypass was observed. 
 
At 4-308, only 2 aliquots were collected due to lack of flow, therefore, the sample was not sent to the lab for analysis.  
 
At both 4-308 and 4-309, the observed RO/rainfall ratios are low, mostly due to significant infiltration within the strip. Another possible contributing factor, 
based on field observations, is runoff infiltrating into the asphalt before reaching the strip. No bypass was observed. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent.   


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


At 4-307, the observed RO/rainfall ratio is low possibly due to runoff infiltrating into the asphalt before reaching the collection pipe based on 
observations. Drainage area being off may also be a contributing factor, however not the primary factor. At both 4-308 and 4-309, the observed 
RO/rainfall ratios are low mostly due to significant infiltration within the strip area, another contributing factor is infiltration of runoff into the 
asphalt before reaching the strip based on field observations. No bypass was observed. 
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The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
At 4-307, the observed RO/rainfall ratio is low possibly due to runoff infiltrating into the asphalt before reaching the collection pipe based on 
observations. Drainage area being off may also be a contributing factor, however not the primary factor. At both 4-308 and 4-309, the observed 
RO/rainfall ratio are low mostly due to significant infiltration within the strip, another contributing factor is infiltration of runoff into the asphalt 
before reaching the strip based on field observations. No bypass was observed. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At 4-307, the observed RO/rainfall ratio is low possibly due to runoff infiltrating into the asphalt before reaching the collection pipe based on 
observations. Drainage area being off may also be a contributing factor, however not the primary factor. At both 4-308 and 4-309, the observed 
RO/rainfall ratio are low mostly due to significant infiltration within the strip, another contributing factor is infiltration of runoff into the asphalt 
before reaching the strip based on field observations. No bypass was observed. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-307 (EOP)
Event: 2/23/2010


Catchment Area (ha): 0.0204
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 02/23/10 10:30
Stop Date/Time: 02/24/10 07:18
Event Rain (mm): 30.00
Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 02/23/10 15:50
Stop Date/Time: 02/24/10 03:00
Total Flow Volume (L): 1400
Peak Flow (L/s): 0.27
Obs. Fraction Runoff/Rain Volume: 0.229


Sample Data
Start Date/Time: 02/23/10 16:08
Stop Date/Time: 02/24/10 02:11
Estimated Percent Capture: 97%
Successful Aliquots: 66


Notes: The observed RO/rainfall ratio is low, possibly due to runoff infiltrating into the asphalt before reaching the collection pipe, as observations have 
indicated. The drainage area being off may also be a contributing factor; however, it is not the primary factor. No bypass was observed.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-308 (15 f t)
Event: 2/23/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runof f /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 02/23/10 10:30
Stop Date/Time: 02/24/10 07:18
Event Rain (mm): 30.00
Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 02/23/10 15:45
Stop Date/Time: 02/24/10 02:01
Total Flow Volume (L): 10
Peak Flow (L/s): 0.00
Obs. Fraction Runoff/Rain Volume: 0.001


Sample Data
Start Date/Time: 02/23/10 18:20
Stop Date/Time: 02/23/10 20:50
Estimated Percent Capture: 38%
Successful Aliquots: 2


Notes: The observed RO/rainfall ratio is low, mostly due to significant infiltration. Another possible contributing factor, based on field observations, is runoff infiltrating into the 
asphalt before reaching the strip. No bypass was observed. Only 2 aliquots were collected due to lack of flow. The sample was not sent to the lab for analysis.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-309 (15 f t)
Event: 2/23/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 02/23/10 10:30
Stop Date/Time: 02/24/10 07:18
Event Rain (mm): 30.00
Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 02/23/10 10:35
Stop Date/Time: 02/24/10 02:31
Total Flow Volume (L): 45
Peak Flow (L/s): 0.01
Obs. Fraction Runoff/Rain Volume: 0.004


Sample Data
Start Date/Time: 02/23/10 11:42
Stop Date/Time: 02/24/10 01:40
Estimated Percent Capture: 92%
Successful Aliquots: 14


Notes: The observed RO/rainfall ratio is low mostly due to significant infiltration. Another possible contributing factor, based on field observations, is 
runoff infiltrating into the asphalt before reaching the strip. No bypass was observed.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0208 
 Task Order: 18 
 Project: ORVTS Event Start Date: 2/23/2010 
 
 


 Page 8 of 10 
 


 
Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting 
Limit 


2/23/2010 4-307 4-307-1002240211-000 Temperature N/A 12.2 °C 0.1 


2/23/2010 4-307 4-307-1002240211-000 pH N/A 6.1 pH Units 0.1 


2/23/2010 4-307 4-307-1002240211-000 Hardness as CaCO3 Total 14 mg/L 2 


2/23/2010 4-307 4-307-1002240211-000 TDS N/A 12 mg/L 1 


2/23/2010 4-307 4-307-1002240211-000 TSS N/A 9 mg/L 1 


2/23/2010 4-307 4-307-1002240211-000 EC N/A 28.3 umhos/cm 1.0 


2/23/2010 4-307 4-307-1002240211-000 TOC N/A 3.8 mg/L 1.0 


2/23/2010 4-307 4-307-1002240211-000 DOC N/A 2.6 mg/L 1.0 


2/23/2010 4-307 4-307-1002240211-000 Turbidity N/A 12.1 NTU 0.05 


2/23/2010 4-307 4-307-1002240211-000 NH3-N Total 0.34 mg/L 0.10 


2/23/2010 4-307 4-307-1002240211-000 NO3-N N/A 0.25 mg/L 0.10 


2/23/2010 4-307 4-307-1002240211-000 NO2-N N/A ND U mg/L 0.10 


2/23/2010 4-307 4-307-1002240211-000 TKN Total 0.57 mg/L 0.10 


2/23/2010 4-307 4-307-1002240211-000 P Total 0.04 mg/L 0.03 


2/23/2010 4-307 4-307-1002240211-000 Ortho-P Diss 0.01 U mg/L 0.03 


2/23/2010 4-307 4-307-1002240211-000 As Diss 0.2 J ug/L 0.5 


2/23/2010 4-307 4-307-1002240211-000 As Total 0.2 J ug/L 0.5 


2/23/2010 4-307 4-307-1002240211-000 Cd Diss ND U ug/L 0.2 


2/23/2010 4-307 4-307-1002240211-000 Cd Total ND U ug/L 0.2 


2/23/2010 4-307 4-307-1002240211-000 Cr Diss 0.6 J ug/L 1.0 


2/23/2010 4-307 4-307-1002240211-000 Cr Total 0.6 J ug/L 1.0 


2/23/2010 4-307 4-307-1002240211-000 Cu Diss 3.7 ug/L 1.0 


2/23/2010 4-307 4-307-1002240211-000 Cu Total 4.5 ug/L 1.0 


2/23/2010 4-307 4-307-1002240211-000 Pb Diss ND U ug/L 1.0 


2/23/2010 4-307 4-307-1002240211-000 Pb Total 0.2 J ug/L 1.0 
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2/23/2010 4-307 4-307-1002240211-000 Ni Diss 0.6 J ug/L 1.0 


2/23/2010 4-307 4-307-1002240211-000 Ni Total 0.7 J ug/L 1.0 


2/23/2010 4-307 4-307-1002240211-000 Zn Diss 11 ug/L 5.0 


2/23/2010 4-307 4-307-1002240211-000 Zn Total 13 ug/L 5.0 


2/23/2010 4-309 4-309-1002240140-000 Temperature N/A 10.8 °C 0.1 


2/23/2010 4-309 4-309-1002240140-000 pH N/A 6.19 pH Units 0.1 


2/23/2010 4-309 4-309-1002240140-000 Hardness as CaCO3 Total 8 mg/L 2 


2/23/2010 4-309 4-309-1002240140-000 TDS N/A 8 mg/L 1 


2/23/2010 4-309 4-309-1002240140-000 TSS N/A 26 mg/L 1 


2/23/2010 4-309 4-309-1002240140-000 EC N/A 20.9 umhos/cm 1.0 


2/23/2010 4-309 4-309-1002240140-000 TOC N/A 3.3 mg/L 1.0 


2/23/2010 4-309 4-309-1002240140-000 DOC N/A 2.3 mg/L 1.0 


2/23/2010 4-309 4-309-1002240140-000 Turbidity N/A 5.6 NTU 0.05 


2/23/2010 4-309 4-309-1002240140-000 NH3-N Total 0.39 mg/L 0.10 


2/23/2010 4-309 4-309-1002240140-000 NO3-N N/A 0.18 mg/L 0.10 


2/23/2010 4-309 4-309-1002240140-000 NO2-N N/A 0.01 J mg/L 0.10 


2/23/2010 4-309 4-309-1002240140-000 TKN Total 1.11 mg/L 0.10 


2/23/2010 4-309 4-309-1002240140-000 P Total 0.26 mg/L 0.03 


2/23/2010 4-309 4-309-1002240140-000 Ortho-P Diss 0.17 mg/L 0.03 


2/23/2010 4-309 4-309-1002240140-000 As Diss 0.4 J ug/L 0.5 


2/23/2010 4-309 4-309-1002240140-000 As Total 0.6 ug/L 0.5 


2/23/2010 4-309 4-309-1002240140-000 Cd Diss ND U ug/L 0.2 


2/23/2010 4-309 4-309-1002240140-000 Cd Total ND U ug/L 0.2 


2/23/2010 4-309 4-309-1002240140-000 Cr Diss 0.2 U ug/L 1.0 


2/23/2010 4-309 4-309-1002240140-000 Cr Total 0.8 J ug/L 1.0 


2/23/2010 4-309 4-309-1002240140-000 Cu Diss 3.1 ug/L 1.0 


2/23/2010 4-309 4-309-1002240140-000 Cu Total 3.9 ug/L 1.0 


2/23/2010 4-309 4-309-1002240140-000 Pb Diss 0.1 J ug/L 1.0 


2/23/2010 4-309 4-309-1002240140-000 Pb Total 1.8 ug/L 1.0 
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2/23/2010 4-309 4-309-1002240140-000 Ni Diss 0.5 J ug/L 1.0 


2/23/2010 4-309 4-309-1002240140-000 Ni Total 1.3 ug/L 1.0 


2/23/2010 4-309 4-309-1002240140-000 Zn Diss 4.9 J ug/L 5.0 


2/23/2010 4-309 4-309-1002240140-000 Zn Total 8.6 ug/L 5.0 


 
 


Analytical Results Summary 


 


Preliminary examination of the analytical data for Napa GRVTS stations 4-307 (EOP) and 4-309 (15-foot biostrip) indicates that concentrations of all 


analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents in the EOP runoff are mostly 


lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the results between the EOP station (4-307) and 


the strip station (4-309) indicates that concentrations of all constituents were higher in the EOP runoff than in discharge from the 15-foot biostrip (4-309) 


with the following exceptions:  


1) Concentrations of total and dissolved lead and total arsenic, chromium and nickel in runoff from 4-309 were higher than that from the EOP;  


2) Ammonia, TKN, TSS, total P, and dissolved orthophosphate as P in runoff from 4-309 were higher than that from the EOP  


 


The reason for exception 1) is not clear; however, soil along freeways may be a source of heavy metals including arsenic, chromium and nickel. 


Exception 2) is possibly due to soil erosion and nutrients contribution from contact between runoff and vegetation.  


 


Overall, results showed that for most constituents, concentrations or levels in discharge from 4-309 are lower than discharge from the EOP, indicating 


treatment by the vegetated strip. It should be noted that based on observations, only a small portion of the runoff from the roadway flowed through the 


vegetated strip and entered the collection pipe due to significant infiltration before and within the strip. Flow in the collection pipe also includes direct 


rainfall onto the flashing and collection pipe.   
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 
Mobilized 


to Site 


Event 
Flow Vol. 


(L) 


% 
Capture


Sufficient 
Sample 
Volume 


Comments 
Type Actual 


Precip. (in)
QPF / 


Probability 
Antecedent 
Dry Hours


4-307 Napa EOP Rainfall 0.46 1.01"/80% 24 hrs Yes 301 33 Not 
Applicable


Sampling inlet tubing was knocked out of 
the bottle during storm while the field 
crew was not onsite, which resulted in 
only the first 5 or 6 aliquots being 
collected. Therefore, the sample is not 
representative of the entire storm, and the 
analysis for this sample was not run by the 
lab. The observed low RO/rainfall is 
primarily due to runoff infiltrating into the 
asphalt before reaching the collection 
pipe, as observations have indicated. 


4-308 Napa Middle 
GRVTS (15 ft) Rainfall 0.46 1.01"/80% 24 hrs Yes 9 91 Yes 


The observed RO/rainfall ratio is low, 
mostly due to significant infiltration. 
Another possible contributing factor, 
based on field observations, is runoff 
infiltrating into the asphalt before 
reaching the strip. No bypass was 
observed. 


4-309 Napa End 
GRVTS (15 ft) Rainfall 0.46 1.01"/80% 24 hrs Yes 15 93 Yes 


The observed RO/rainfall ratio is low 
mostly due to significant infiltration. 
Another possible contributing factor, 
based on field observations, is runoff 
infiltrating into the asphalt before 
reaching the strip. No bypass was 
observed.  
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Event Description 
A storm system from the North Pacific Ocean moved through the northern California area, starting in the morning and continuing into the afternoon of 
3/12/10. The storm produced close to 0.5 inches of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 3/11/10, during storm monitoring was performed on 3/12/10, and post-
storm observations were performed on 3/13/10. Samples were shipped to the lab on 3/13/10.  
 
Sampling Issues 
At 4-307, the sampling inlet tubing was knocked out of the bottle during the storm while the field crew was not onsite, which resulted in only the first 5 or 6 
aliquots being collected. Therefore, the sample is not representative of the entire storm, and the analysis for this sample was not run by the lab. The observed 
low RO/rainfall is primarily due to runoff infiltrating into the asphalt before reaching the collection pipe, as observations have indicated. 
 
At 4-308, only 5 aliquots were collected, however, due to the observation that sufficient volume of sample had been collected, and due to a lack of samples 
from previous storms at this site, the sample was sent to the lab for analysis. 
 
At both 4-308 and 4-309, the observed RO/rainfall ratios are low, mostly due to significant infiltration within the strip. Another possible contributing factor, 
based on field observations, is runoff infiltrating into the asphalt before reaching the strip. No bypass was observed. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.   


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


At 4-307, the observed RO/rainfall ratio is low possibly due to runoff infiltrating into the asphalt before reaching the collection pipe based on 
observations. Drainage area being off may also be a contributing factor, however not the primary factor. At both 4-308 and 4-309, the observed 
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RO/rainfall ratios are low mostly due to significant infiltration within the strip area. Another contributing factor is infiltration of runoff into the 
asphalt before reaching the strip based on field observations. No bypass was observed. 
  


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


At 4-307, the observed RO/rainfall ratio is low possibly due to runoff infiltrating into the asphalt before reaching the collection pipe based on 
observations. Drainage area being off may also be a contributing factor, however not the primary factor. At both 4-308 and 4-309, the observed 
RO/rainfall ratios are low mostly due to significant infiltration within the strip. Another contributing factor is infiltration of runoff into the asphalt 
before reaching the strip based on field observations. No bypass was observed. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At 4-307, the observed RO/rainfall ratio is low possibly due to runoff infiltrating into the asphalt before reaching the collection pipe based on 
observations. Drainage area being off may also be a contributing factor, however not the primary factor. At both 4-308 and 4-309, the observed 
RO/rainfall ratios are low mostly due to significant infiltration within the strip. Another contributing factor is infiltration of runoff into the asphalt 
before reaching the strip based on field observations. No bypass was observed. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-307 (EOP)
Event: 3/12/2010


Catchment Area (ha): 0.0204
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 03/12/10 09:05
Stop Date/Time: 03/12/10 15:10
Event Rain (mm): 11.70
Max Intensity (mm/hr): 7.20


Runoff Data
Start Date/Time: 03/12/10 10:01
Stop Date/Time: 03/12/10 15:30
Total Flow Volume (L): 301
Peak Flow (L/s): 0.10
Obs. Fraction Runoff/Rain Volume: 0.126


Sample Data
Start Date/Time: 03/12/10 11:10
Stop Date/Time: 03/12/10 15:00
Estimated Percent Capture: 95%
Successful Aliquots: 18


Notes: Sampling inlet tubing was knocked out of the bottle during storm while field crew were not onsite, which resulted in only the first 5 or 6 aliquots being collected. 
Therefore, the sample is not representative of the entire storm, and the analysis for this sample was not run by the lab. The observed low RO/rainfall is primarily due to 
runoff infiltrating into the asphalt before reaching the collection pipe, as observations have indicated.  
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-308 (15 f t)
Event: 3/12/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 03/12/10 09:05
Stop Date/Time: 03/12/10 15:10
Event Rain (mm): 11.70
Max Intensity (mm/hr): 7.20


Runoff Data
Start Date/Time: 03/12/10 10:00
Stop Date/Time: 03/12/10 15:00
Total Flow Volume (L): 9
Peak Flow (L/s): 0.01
Obs. Fraction Runoff/Rain Volume: 0.002


Sample Data
Start Date/Time: 03/12/10 10:28
Stop Date/Time: 03/12/10 14:40
Estimated Percent Capture: 91%
Successful Aliquots: 5


Notes: The observed RO/rainfall ratio is low mostly due to significant infiltration. Another possible contributing factor, based on field observations, is 
runoff infiltrating into the asphalt before reaching the strip. No bypass was observed.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-309 (15 f t)
Event: 3/12/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runof f /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 03/12/10 09:05
Stop Date/Time: 03/12/10 15:10
Event Rain (mm): 11.70
Max Intensity (mm/hr): 7.20


Runoff Data
Start Date/Time: 03/12/10 09:50
Stop Date/Time: 03/12/10 15:13
Total Flow Volume (L): 15
Peak Flow (L/s): 0.01
Obs. Fraction Runoff/Rain Volume: 0.004


Sample Data
Start Date/Time: 03/12/10 10:23
Stop Date/Time: 03/12/10 14:43
Estimated Percent Capture: 93%
Successful Aliquots: 6


Notes: The observed RO/rainfall ratio is low mostly due to significant infiltration. Another possible contributing factor, based on field observations, is 
runoff infiltrating into the asphalt before reaching the strip. No bypass was observed.    
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting 
Limit 


3/12/2010 4-308 4-308-1003130808-000 Temperature N/A 11.0 °C 0.1 


3/12/2010 4-308 4-308-1003130808-000 pH N/A 6.71 pH Units 0.1 


3/12/2010 4-308 4-308-1003130808-000 Hardness as CaCO3 Total 10 mg/L 2 


3/12/2010 4-308 4-308-1003130808-000 TDS N/A ND U mg/L 1 


3/12/2010 4-308 4-308-1003130808-000 TSS N/A 18 mg/L 1 


3/12/2010 4-308 4-308-1003130808-000 EC N/A 15.0 umhos/cm 1.0 


3/12/2010 4-308 4-308-1003130808-000 TOC N/A 5.5 mg/L 1.0 


3/12/2010 4-308 4-308-1003130808-000 DOC N/A 2.0 mg/L 1.0 


3/12/2010 4-308 4-308-1003130808-000 Turbidity N/A 4.3 NTU 0.05 


3/12/2010 4-308 4-308-1003130808-000 NH3-N Total 0.24 mg/L 0.10 


3/12/2010 4-308 4-308-1003130808-000 NO3-N N/A 0.09 J mg/L 0.10 


3/12/2010 4-308 4-308-1003130808-000 NO2-N N/A ND U mg/L 0.10 


3/12/2010 4-308 4-308-1003130808-000 TKN Total 0.95 mg/L 0.10 


3/12/2010 4-308 4-308-1003130808-000 P Total 0.13 mg/L 0.03 


3/12/2010 4-308 4-308-1003130808-000 Ortho-P Diss 0.13 mg/L 0.03 


3/12/2010 4-308 4-308-1003130808-000 As Diss 0.2 J ug/L 0.5 


3/12/2010 4-308 4-308-1003130808-000 As Total 0.2 J ug/L 0.5 


3/12/2010 4-308 4-308-1003130808-000 Cd Diss ND U ug/L 0.2 


3/12/2010 4-308 4-308-1003130808-000 Cd Total ND U ug/L 0.2 


3/12/2010 4-308 4-308-1003130808-000 Cr Diss 0.4 J ug/L 1.0 


3/12/2010 4-308 4-308-1003130808-000 Cr Total 3.5 ug/L 1.0 


3/12/2010 4-308 4-308-1003130808-000 Cu Diss 1.6 ug/L 1.0 


3/12/2010 4-308 4-308-1003130808-000 Cu Total 3.3 ug/L 1.0 


3/12/2010 4-308 4-308-1003130808-000 Pb Diss 0.1 J ug/L 1.0 


3/12/2010 4-308 4-308-1003130808-000 Pb Total 1.6 ug/L 1.0 
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3/12/2010 4-308 4-308-1003130808-000 Ni Diss 0.3 J ug/L 1.0 


3/12/2010 4-308 4-308-1003130808-000 Ni Total 1.8 ug/L 1.0 


3/12/2010 4-308 4-308-1003130808-000 Zn Diss 8.4 ug/L 5.0 


3/12/2010 4-308 4-308-1003130808-000 Zn Total 19 ug/L 5.0 


3/12/2010 4-309 4-309-1003130829-000 Temperature N/A 11.4 °C 0.1 


3/12/2010 4-309 4-309-1003130829-000 pH N/A 6.84 pH Units 0.1 


3/12/2010 4-309 4-309-1003130829-000 Hardness as CaCO3 Total 10 mg/L 2 


3/12/2010 4-309 4-309-1003130829-000 TDS N/A 64 mg/L 1 


3/12/2010 4-309 4-309-1003130829-000 TSS N/A 19 mg/L 1 


3/12/2010 4-309 4-309-1003130829-000 EC N/A 22.0 umhos/cm 1.0 


3/12/2010 4-309 4-309-1003130829-000 TOC N/A 2.7 mg/L 1.0 


3/12/2010 4-309 4-309-1003130829-000 DOC N/A 2.5 mg/L 1.0 


3/12/2010 4-309 4-309-1003130829-000 Turbidity N/A 5.8 NTU 0.05 


3/12/2010 4-309 4-309-1003130829-000 NH3-N Total 0.32 mg/L 0.10 


3/12/2010 4-309 4-309-1003130829-000 NO3-N N/A 0.12 mg/L 0.10 


3/12/2010 4-309 4-309-1003130829-000 NO2-N N/A ND U mg/L 0.10 


3/12/2010 4-309 4-309-1003130829-000 TKN Total 0.82 mg/L 0.10 


3/12/2010 4-309 4-309-1003130829-000 P Total 0.16 mg/L 0.03 


3/12/2010 4-309 4-309-1003130829-000 Ortho-P Diss 0.16 mg/L 0.03 


3/12/2010 4-309 4-309-1003130829-000 As Diss 0.3 J ug/L 0.5 


3/12/2010 4-309 4-309-1003130829-000 As Total 0.5 ug/L 0.5 


3/12/2010 4-309 4-309-1003130829-000 Cd Diss ND U ug/L 0.2 


3/12/2010 4-309 4-309-1003130829-000 Cd Total ND U ug/L 0.2 


3/12/2010 4-309 4-309-1003130829-000 Cr Diss 0.8 J ug/L 1.0 


3/12/2010 4-309 4-309-1003130829-000 Cr Total 1.9 ug/L 1.0 


3/12/2010 4-309 4-309-1003130829-000 Cu Diss 1.5 ug/L 1.0 


3/12/2010 4-309 4-309-1003130829-000 Cu Total 3.0 ug/L 1.0 


3/12/2010 4-309 4-309-1003130829-000 Pb Diss 0.2 J ug/L 1.0 


3/12/2010 4-309 4-309-1003130829-000 Pb Total 2.2 ug/L 1.0 
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3/12/2010 4-309 4-309-1003130829-000 Ni Diss 0.8 J ug/L 1.0 


3/12/2010 4-309 4-309-1003130829-000 Ni Total 1.4 ug/L 1.0 


3/12/2010 4-309 4-309-1003130829-000 Zn Diss 5.3 ug/L 5.0 


3/12/2010 4-309 4-309-1003130829-000 Zn Total 12 ug/L 5.0 


 
 


Analytical Results Summary 


 


At 4-307 (EOP), the sampling inlet tubing was knocked out of the bottle during the storm while the field crew was not onsite, which resulted in 


only the first 5 or 6 aliquots being collected. Therefore, the sample is not representative of the entire storm, and the analysis for this sample was 


not run by the lab. Preliminary examination of the analytical data for Napa GRVTS 4-308 and 4-309 (15-foot biostrips) indicates that 


concentrations of all analyzed constituents at each station are similar to results from the previous storms. Comparison of the results between the 


EOP station (4-307) and the two strip stations (4-308 and 4-309) was not possible. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 
Mobilized 


to Site 


Event 
Flow Vol. 


(L) 


% 
Capture


Sufficient 
Sample 
Volume 


Comments 
Type Actual 


Precip. (in)
QPF / 


Probability
Antecedent 
Dry Hours


4-307 Napa EOP Rainfall 0.61 0.7"/100% 43 hrs Yes 1,653 99 Yes 


The observed low RO/rainfall ratio is 
primarily due to runoff infiltrating into 
the asphalt before reaching the collection 
pipe, as observations have indicated. No 
bypass was observed. 


4-308 Napa Middle 
GRVTS (15 ft) Rainfall 0.61 0.7"/100% 43 hrs Yes 38 98 Yes 


The observed RO/rainfall ratio is low 
mostly due to significant infiltration. 
Another possible contributing factor, 
based on field observations, is runoff 
infiltrating into the asphalt before 
reaching the strip. No bypass was 
observed. 


4-309 Napa End 
GRVTS (15 ft) Rainfall 0.61 0.7"/100% 43 hrs Yes 165 99 Yes 


The observed RO/rainfall ratio is low 
mostly due to significant infiltration. 
Another possible contributing factor, 
based on field observations, is runoff 
infiltrating into the asphalt before 
reaching the strip. No bypass was 
observed. 
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Event Description 
A cold front from the North Pacific Ocean moved through the northern California area bringing precipitation. Rain started around noon and 
continued into the evening of 4/4/10. The storm produced about 0.6 inches of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 4/2/10, during storm monitoring was performed on 4/4/10, 
and post-storm observations were performed late night on 4/4/10. Samples were shipped to the lab on 4/5/10.  
 
Sampling Issues 
At 4-307, the observed low RO/rainfall is primarily due to runoff infiltrating into the asphalt before reaching the collection pipe, as observations 
have indicated. 
 
At both 4-308 and 4-309, the observed RO/rainfall ratios are low, mostly due to significant infiltration within the strip. Another possible 
contributing factor, based on field observations, is runoff infiltrating into the asphalt before reaching the strip. No bypass was observed. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent.   


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 
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The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


At both 4-308 and 4-309, the observed RO/rainfall ratios are low mostly due to significant infiltration within the strip area. Another contributing 
factor is infiltration of runoff into the asphalt before reaching the strip based on field observations. No bypass was observed. 
  


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


At both 4-308 and 4-309, the observed RO/rainfall ratios are low mostly due to significant infiltration within the strip. Another contributing factor is 
infiltration of runoff into the asphalt before reaching the strip based on field observations. No bypass was observed. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At both 4-308 and 4-309, the observed RO/rainfall ratios are low mostly due to significant infiltration within the strip. Another contributing factor is 
infiltration of runoff into the asphalt before reaching the strip based on field observations. No bypass was observed. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-307 (EOP)
Event: 4/4/2010


Catchment Area (ha): 0.0204
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 04/04/10 12:36
Stop Date/Time: 04/04/10 18:57
Event Rain (mm): 15.40
Max Intensity (mm/hr): 51.60


Runoff Data
Start Date/Time: 04/04/10 12:58
Stop Date/Time: 04/04/10 19:49
Total Flow Volume (L): 1653
Peak Flow (L/s): 5.63
Obs. Fraction Runoff/Rain Volume: 0.526


Sample Data
Start Date/Time: 04/04/10 13:55
Stop Date/Time: 04/04/10 18:56
Estimated Percent Capture: 99%
Successful Aliquots: 65


Notes: The observed RO/rainfall ratio is low, possibly due to runoff infiltrating into the asphalt before reaching the collection pipe, as observations have 
indicated. The drainage area being off may also be a contributing factor; however, it is not the primary factor. No bypass was observed.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-308 (15 f t)
Event: 4/4/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 04/04/10 12:36
Stop Date/Time: 04/04/10 18:57
Event Rain (mm): 15.40
Max Intensity (mm/hr): 51.60


Runoff Data
Start Date/Time: 04/04/10 12:56
Stop Date/Time: 04/04/10 19:06
Total Flow Volume (L): 38
Peak Flow (L/s): 0.09
Obs. Fraction Runoff/Rain Volume: 0.007


Sample Data
Start Date/Time: 04/04/10 13:09
Stop Date/Time: 04/04/10 18:50
Estimated Percent Capture: 98%
Successful Aliquots: 33


Notes: The observed RO/rainfall ratio is low mostly due to significant infiltration. Another possible contributing factor, based on field observations, is 
runoff infiltrating into the asphalt before reaching the strip. No bypass was observed.   
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-309 (15 f t)
Event: 4/4/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 04/04/10 12:36
Stop Date/Time: 04/04/10 18:57
Event Rain (mm): 15.40
Max Intensity (mm/hr): 51.60


Runoff Data
Start Date/Time: 04/04/10 12:38
Stop Date/Time: 04/04/10 21:19
Total Flow Volume (L): 165
Peak Flow (L/s): 0.06
Obs. Fraction Runoff/Rain Volume: 0.031


Sample Data
Start Date/Time: 04/04/10 12:53
Stop Date/Time: 04/04/10 21:16
Estimated Percent Capture: 99%
Successful Aliquots: 81


Notes: The observed RO/rainfall ratio is low mostly due to significant infiltration. Another possible contributing factor, based on field observations, is 
runoff infiltrating into the asphalt before reaching the strip. No bypass was observed.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting 
Limit 


4/4/2010 4-307 4-307-1004041755-000 Temperature N/A 15.2 °C 0.1 


4/4/2010 4-307 4-307-1004041755-000 pH N/A 7.08 pH Units 0.1 


4/4/2010 4-307 4-307-1004041755-000 Hardness as CaCO3 Total 22 mg/L 2 


4/4/2010 4-307 4-307-1004041755-000 TDS N/A 10 mg/L 1 


4/4/2010 4-307 4-307-1004041755-000 TSS N/A 10 mg/L 1 


4/4/2010 4-307 4-307-1004041755-000 EC N/A 25.3 umhos/cm 1.0 


4/4/2010 4-307 4-307-1004041755-000 TOC N/A 3.3 mg/L 1.0 


4/4/2010 4-307 4-307-1004041755-000 DOC N/A 2.0 mg/L 1.0 


4/4/2010 4-307 4-307-1004041755-000 Turbidity N/A 7.8 NTU 0.05 


4/4/2010 4-307 4-307-1004041755-000 NH3-N Total 0.13 mg/L 0.10 


4/4/2010 4-307 4-307-1004041755-000 NO3-N N/A 0.08 J mg/L 0.10 


4/4/2010 4-307 4-307-1004041755-000 NO2-N N/A 0.02 J mg/L 0.10 


4/4/2010 4-307 4-307-1004041755-000 TKN Total 0.41 mg/L 0.10 


4/4/2010 4-307 4-307-1004041755-000 P Total 0.09 mg/L 0.03 


4/4/2010 4-307 4-307-1004041755-000 Ortho-P Diss 0.06 mg/L 0.03 


4/4/2010 4-307 4-307-1004041755-000 As Diss 0.2 J ug/L 0.5 


4/4/2010 4-307 4-307-1004041755-000 As Total 0.2 J ug/L 0.5 


4/4/2010 4-307 4-307-1004041755-000 Cd Diss ND U ug/L 0.2 


4/4/2010 4-307 4-307-1004041755-000 Cd Total ND U ug/L 0.2 


4/4/2010 4-307 4-307-1004041755-000 Cr Diss 0.5 J ug/L 1.0 


4/4/2010 4-307 4-307-1004041755-000 Cr Total 1.2 ug/L 1.0 


4/4/2010 4-307 4-307-1004041755-000 Cu Diss 3.4 ug/L 1.0 


4/4/2010 4-307 4-307-1004041755-000 Cu Total 7.0 ug/L 1.0 


4/4/2010 4-307 4-307-1004041755-000 Pb Diss ND U ug/L 1.0 


4/4/2010 4-307 4-307-1004041755-000 Pb Total 1.6 ug/L 1.0 
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4/4/2010 4-307 4-307-1004041755-000 Ni Diss 0.5 J ug/L 1.0 


4/4/2010 4-307 4-307-1004041755-000 Ni Total 1.2 ug/L 1.0 


4/4/2010 4-307 4-307-1004041755-000 Zn Diss 10 ug/L 5.0 


4/4/2010 4-307 4-307-1004041755-000 Zn Total 26 ug/L 5.0 


4/4/2010 4-308 4-308-1004041821-000 Temperature N/A 14.2 °C 0.1 


4/4/2010 4-308 4-308-1004041821-000 pH N/A 7.26 pH Units 0.1 


4/4/2010 4-308 4-308-1004041821-000 Hardness as CaCO3 Total 28 mg/L 2 


4/4/2010 4-308 4-308-1004041821-000 TDS N/A 18 mg/L 1 


4/4/2010 4-308 4-308-1004041821-000 TSS N/A 28 mg/L 1 


4/4/2010 4-308 4-308-1004041821-000 EC N/A 21.1 umhos/cm 1.0 


4/4/2010 4-308 4-308-1004041821-000 TOC N/A 1.2 mg/L 1.0 


4/4/2010 4-308 4-308-1004041821-000 DOC N/A 1.2 mg/L 1.0 


4/4/2010 4-308 4-308-1004041821-000 Turbidity N/A 7.8 NTU 0.05 


4/4/2010 4-308 4-308-1004041821-000 NH3-N Total 0.12 mg/L 0.10 


4/4/2010 4-308 4-308-1004041821-000 NO3-N N/A 0.05 J mg/L 0.10 


4/4/2010 4-308 4-308-1004041821-000 NO2-N N/A 0.02 J mg/L 0.10 


4/4/2010 4-308 4-308-1004041821-000 TKN Total 1.13 mg/L 0.10 


4/4/2010 4-308 4-308-1004041821-000 P Total 0.17 mg/L 0.03 


4/4/2010 4-308 4-308-1004041821-000 Ortho-P Diss 0.08 mg/L 0.03 


4/4/2010 4-308 4-308-1004041821-000 As Diss ND U ug/L 0.5 


4/4/2010 4-308 4-308-1004041821-000 As Total 0.3 J ug/L 0.5 


4/4/2010 4-308 4-308-1004041821-000 Cd Diss ND U ug/L 0.2 


4/4/2010 4-308 4-308-1004041821-000 Cd Total ND U ug/L 0.2 


4/4/2010 4-308 4-308-1004041821-000 Cr Diss ND U ug/L 1.0 


4/4/2010 4-308 4-308-1004041821-000 Cr Total 1.1 ug/L 1.0 


4/4/2010 4-308 4-308-1004041821-000 Cu Diss 0.8 J ug/L 1.0 


4/4/2010 4-308 4-308-1004041821-000 Cu Total 4.2 ug/L 1.0 


4/4/2010 4-308 4-308-1004041821-000 Pb Diss ND U ug/L 1.0 


4/4/2010 4-308 4-308-1004041821-000 Pb Total 3.3 ug/L 1.0 







Post Storm Technical Memorandum   
 Contract No: 43A0208 
 Task Order: 18 
 Project: ORVTS Event Start Date: 4/4/2010 
 
 


 Page 10 of 11 
 


4/4/2010 4-308 4-308-1004041821-000 Ni Diss ND U ug/L 1.0 


4/4/2010 4-308 4-308-1004041821-000 Ni Total 1.3 ug/L 1.0 


4/4/2010 4-308 4-308-1004041821-000 Zn Diss 6.4 ug/L 5.0 


4/4/2010 4-308 4-308-1004041821-000 Zn Total 22 ug/L 5.0 


4/4/2010 4-309 4-309-1004041926-000 Temperature N/A 14.1 °C 0.1 


4/4/2010 4-309 4-309-1004041926-000 pH N/A 7.26 pH Units 0.1 


4/4/2010 4-309 4-309-1004041926-000 Hardness as CaCO3 Total 4 mg/L 2 


4/4/2010 4-309 4-309-1004041926-000 TDS N/A ND U mg/L 1 


4/4/2010 4-309 4-309-1004041926-000 TSS N/A 6 mg/L 1 


4/4/2010 4-309 4-309-1004041926-000 EC N/A 17.1 umhos/cm 1.0 


4/4/2010 4-309 4-309-1004041926-000 TOC N/A 1.7 mg/L 1.0 


4/4/2010 4-309 4-309-1004041926-000 DOC N/A 1.4 mg/L 1.0 


4/4/2010 4-309 4-309-1004041926-000 Turbidity N/A 5.4 NTU 0.05 


4/4/2010 4-309 4-309-1004041926-000 NH3-N Total 0.22 mg/L 0.10 


4/4/2010 4-309 4-309-1004041926-000 NO3-N N/A 0.10 mg/L 0.10 


4/4/2010 4-309 4-309-1004041926-000 NO2-N N/A 0.02 J mg/L 0.10 


4/4/2010 4-309 4-309-1004041926-000 TKN Total 0.38 mg/L 0.10 


4/4/2010 4-309 4-309-1004041926-000 P Total 0.15 mg/L 0.03 


4/4/2010 4-309 4-309-1004041926-000 Ortho-P Diss 0.09 mg/L 0.03 


4/4/2010 4-309 4-309-1004041926-000 As Diss 0.2 J ug/L 0.5 


4/4/2010 4-309 4-309-1004041926-000 As Total 0.3 J ug/L 0.5 


4/4/2010 4-309 4-309-1004041926-000 Cd Diss ND U ug/L 0.2 


4/4/2010 4-309 4-309-1004041926-000 Cd Total ND U ug/L 0.2 


4/4/2010 4-309 4-309-1004041926-000 Cr Diss 0.2 J ug/L 1.0 


4/4/2010 4-309 4-309-1004041926-000 Cr Total 0.6 J ug/L 1.0 


4/4/2010 4-309 4-309-1004041926-000 Cu Diss 1.1 ug/L 1.0 


4/4/2010 4-309 4-309-1004041926-000 Cu Total 1.7 ug/L 1.0 


4/4/2010 4-309 4-309-1004041926-000 Pb Diss 0.1 J ug/L 1.0 


4/4/2010 4-309 4-309-1004041926-000 Pb Total 0.9 J ug/L 1.0 







Post Storm Technical Memorandum   
 Contract No: 43A0208 
 Task Order: 18 
 Project: ORVTS Event Start Date: 4/4/2010 
 
 


 Page 11 of 11 
 


4/4/2010 4-309 4-309-1004041926-000 Ni Diss 0.3 J ug/L 1.0 


4/4/2010 4-309 4-309-1004041926-000 Ni Total 0.8 J ug/L 1.0 


4/4/2010 4-309 4-309-1004041926-000 Zn Diss 4.5 J ug/L 5.0 


4/4/2010 4-309 4-309-1004041926-000 Zn Total 6.3 ug/L 5.0 


 
 


Analytical Results Summary 


 


Preliminary examination of the analytical data for Napa GRVTS stations 4-307 (EOP), 4-308 and 4-309 (15-foot biostrips) indicates that concentrations 


of all analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents in the EOP runoff are 


mostly lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the results between the EOP station (4-


307) and the two strip stations (4-308 and 4-309) indicates that concentrations of all constituents were higher in the EOP runoff than in discharge from 


the two 15-foot biostrips with the following exceptions:  


1) Concentrations of total arsenic, total P, and orthophosphate as P in runoff from both 4-308 and 4-309 were higher than that from the EOP.  


2) Total hardness, TKN, TSS, TDS, specific conductance, and concentrations of total nickel and lead in runoff from 4-308 were higher than that from 


the EOP, but lower in 4-309. 


3) Concentrations of dissolved lead, ammonia, and nitrate in runoff from 4-309 were higher than that from the EOP, but lower in 4-308. 
 


Higher concentrations observed in the strips may be due to the soil erosion and nutrients contribution from contact between runoff and vegetation. 


Overall, results showed that for most constituents, concentrations or levels in discharge from 4-308 and 4-309 are lower than discharge from the EOP, 


indicating treatment by the vegetated strip. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 
Mobilized 


to Site 


Event 
Flow Vol. 


(L) 


% 
Capture


Sufficient 
Sample 
Volume 


Comments 
Type Actual 


Precip. (in)
QPF / 


Probability 
Antecedent 
Dry Hours 


4-307 Napa EOP Rainfall 1.8 0.9"/90% >72 hrs Yes 2,284 99 Yes 


The observed low RO/rainfall ratio is 
primarily due to runoff infiltrating into the 
asphalt before reaching the collection pipe, as 
observations have indicated. No bypass was 
observed. 


4-308 Napa Middle 
GRVTS (15 ft) Rainfall 1.8 0.9"/90% >72 hrs Yes 77 96 Yes 


The observed RO/rainfall ratio is low mostly 
due to significant infiltration. Another 
possible contributing factor, based on field 
observations, is runoff infiltrating into the 
asphalt before reaching the strip. No bypass 
was observed. 


4-309 Napa End 
GRVTS (15 ft) Rainfall 1.8 0.9"/90% >72 hrs Yes 107 93 Yes 


The observed RO/rainfall ratio is low mostly 
due to significant infiltration. Another 
possible contributing factor, based on field 
observations, is runoff infiltrating into the 
asphalt before reaching the strip. No bypass 
was observed. 
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Event Description 
An unseasonably strong weather system from the North Pacific Ocean moved through the northern California area bringing precipitation. Rain started in the 
morning of 4/11/10 and continued into the early afternoon of 4/12/10. The storm produced about 1.8 inches of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 4/10/10, during storm monitoring was performed multiple times on 
4/11/10 and 4/12/10, and post-storm observations were performed on 4/12/10. The first set of samples was shipped to the lab on 4/12/10 for short hold time 
analyses and the second set of samples was shipped to the lab on 4/13/10.  
 
Sampling Issues 
At 4-307, the observed low RO/rainfall is primarily due to runoff infiltrating into the asphalt before reaching the collection pipe, as observations have 
indicated. 
 
At both 4-308 and 4-309, the observed RO/rainfall ratios are low, mostly due to significant infiltration within the strip. Another possible contributing factor, 
based on field observations, is runoff infiltrating into the asphalt before reaching the strip. No bypass was observed. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent.   


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


At both 4-308 and 4-309, the observed RO/rainfall ratios are low mostly due to significant infiltration within the strip area. Another contributing 
factor is infiltration of runoff into the asphalt before reaching the strip based on field observations. No bypass was observed. 
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The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


At both 4-308 and 4-309, the observed RO/rainfall ratios are low mostly due to significant infiltration within the strip. Another contributing factor is 
infiltration of runoff into the asphalt before reaching the strip based on field observations. No bypass was observed. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At both 4-308 and 4-309, the observed RO/rainfall ratios are low mostly due to significant infiltration within the strip. Another contributing factor is 
infiltration of runoff into the asphalt before reaching the strip based on field observations. No bypass was observed. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-307 (EOP)
Event: 4/11/2010


Catchment Area (ha): 0.0204
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 04/11/10 08:17
Stop Date/Time: 04/12/10 16:15
Event Rain (mm): 46.00
Max Intensity (mm/hr): 18.00


Runoff Data
Start Date/Time: 04/11/10 10:06
Stop Date/Time: 04/12/10 16:21
Total Flow Volume (L): 2284
Peak Flow (L/s): 1.08
Obs. Fraction Runoff/Rain Volume: 0.243


Sample Data
Start Date/Time: 04/11/10 11:37
Stop Date/Time: 04/12/10 11:46
Estimated Percent Capture: 99%
Successful Aliquots: 114


Notes: The observed RO/rainfall ratio is low, possibly due to runoff infiltrating into the asphalt before reaching the collection pipe, as observations have 
indicated. The drainage area being off may also be a contributing factor; however, it is not the primary factor. No bypass was observed.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-308 (15 f t)
Event: 4/11/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 04/11/10 08:17
Stop Date/Time: 04/12/10 16:15
Event Rain (mm): 46.00
Max Intensity (mm/hr): 18.00


Runoff Data
Start Date/Time: 04/11/10 08:27
Stop Date/Time: 04/12/10 16:09
Total Flow Volume (L): 77
Peak Flow (L/s): 0.02
Obs. Fraction Runoff/Rain Volume: 0.005


Sample Data
Start Date/Time: 04/11/10 10:07
Stop Date/Time: 04/12/10 13:43
Estimated Percent Capture: 96%
Successful Aliquots: 41


Notes: The observed RO/rainfall ratio is low mostly due to significant infiltration. Another possible contributing factor, based on field observations, is 
runoff infiltrating into the asphalt before reaching the strip. No bypass was observed.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-309 (15 f t)
Event: 4/11/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 04/11/10 08:17
Stop Date/Time: 04/12/10 16:15
Event Rain (mm): 46.00
Max Intensity (mm/hr): 18.00


Runoff Data
Start Date/Time: 04/11/10 08:50
Stop Date/Time: 04/12/10 16:20
Total Flow Volume (L): 107
Peak Flow (L/s): 0.02
Obs. Fraction Runoff/Rain Volume: 0.007


Sample Data
Start Date/Time: 04/11/10 10:13
Stop Date/Time: 04/12/10 11:21
Estimated Percent Capture: 93%
Successful Aliquots: 28


Notes: The observed RO/rainfall ratio is low mostly due to significant infiltration. Another possible contributing factor, based on field observations, is 
runoff infiltrating into the asphalt before reaching the strip. No bypass was observed.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting 
Limit 


4/11/2010 4-307 4-307-1004121145-000 Temperature N/A 12.9 °C 0.1 


4/11/2010 4-307 4-307-1004121145-000 pH N/A 6.73 pH Units 0.1 


4/11/2010 4-307 4-307-1004121145-000 Hardness as CaCO3 Total 8 mg/L 2 


4/11/2010 4-307 4-307-1004121145-000 TDS N/A 11 mg/L 1 


4/11/2010 4-307 4-307-1004121145-000 TSS N/A 10 mg/L 1 


4/11/2010 4-307 4-307-1004121145-000 EC N/A 26.8 umhos/cm 1.0 


4/11/2010 4-307 4-307-1004121145-000 TOC N/A 2.6 mg/L 1.0 


4/11/2010 4-307 4-307-1004121145-000 DOC N/A 2.0 mg/L 1.0 


4/11/2010 4-307 4-307-1004121145-000 Turbidity N/A 8.1 NTU 0.05 


4/11/2010 4-307 4-307-1004121145-000 NH3-N Total 0.02 J mg/L 0.10 


4/11/2010 4-307 4-307-1004121145-000 NO3-N N/A 0.12 mg/L 0.10 


4/11/2010 4-307 4-307-1004121145-000 NO2-N N/A 0.02 J mg/L 0.10 


4/11/2010 4-307 4-307-1004121145-000 TKN Total 0.22 mg/L 0.10 


4/11/2010 4-307 4-307-1004121145-000 P Total ND U mg/L 0.03 


4/11/2010 4-307 4-307-1004121145-000 Ortho-P Diss ND U mg/L 0.03 


4/11/2010 4-307 4-307-1004121145-000 As Diss ND U ug/L 0.5 


4/11/2010 4-307 4-307-1004121145-000 As Total 0.1 J ug/L 0.5 


4/11/2010 4-307 4-307-1004121145-000 Cd Diss ND U ug/L 0.2 


4/11/2010 4-307 4-307-1004121145-000 Cd Total ND U ug/L 0.2 


4/11/2010 4-307 4-307-1004121145-000 Cr Diss 0.4 J ug/L 1.0 


4/11/2010 4-307 4-307-1004121145-000 Cr Total 0.6 J ug/L 1.0 


4/11/2010 4-307 4-307-1004121145-000 Cu Diss 2.8 ug/L 1.0 


4/11/2010 4-307 4-307-1004121145-000 Cu Total 4.5 ug/L 1.0 


4/11/2010 4-307 4-307-1004121145-000 Pb Diss ND U ug/L 1.0 


4/11/2010 4-307 4-307-1004121145-000 Pb Total 0.5 U ug/L 1.0 
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4/11/2010 4-307 4-307-1004121145-000 Ni Diss 0.4 J ug/L 1.0 


4/11/2010 4-307 4-307-1004121145-000 Ni Total 0.8 J ug/L 1.0 


4/11/2010 4-307 4-307-1004121145-000 Zn Diss 9.9 ug/L 5.0 


4/11/2010 4-307 4-307-1004121145-000 Zn Total 17 ug/L 5.0 


4/11/2010 4-308 4-308-1004121343-000 Temperature N/A 11.8 °C 0.1 


4/11/2010 4-308 4-308-1004121343-000 pH N/A 6.02 pH Units 0.1 


4/11/2010 4-308 4-308-1004121343-000 Hardness as CaCO3 Total 4 mg/L 2 


4/11/2010 4-308 4-308-1004121343-000 TDS N/A 8 mg/L 1 


4/11/2010 4-308 4-308-1004121343-000 TSS N/A 18 mg/L 1 


4/11/2010 4-308 4-308-1004121343-000 EC N/A 17.9 umhos/cm 1.0 


4/11/2010 4-308 4-308-1004121343-000 TOC N/A 1.4 mg/L 1.0 


4/11/2010 4-308 4-308-1004121343-000 DOC N/A 1.2 mg/L 1.0 


4/11/2010 4-308 4-308-1004121343-000 Turbidity N/A 6.9 NTU 0.05 


4/11/2010 4-308 4-308-1004121343-000 NH3-N Total 0.05 J mg/L 0.10 


4/11/2010 4-308 4-308-1004121343-000 NO3-N N/A 0.1 mg/L 0.10 


4/11/2010 4-308 4-308-1004121343-000 NO2-N N/A 0.01 J mg/L 0.10 


4/11/2010 4-308 4-308-1004121343-000 TKN Total 0.59 mg/L 0.10 


4/11/2010 4-308 4-308-1004121343-000 P Total 0.04 mg/L 0.03 


4/11/2010 4-308 4-308-1004121343-000 Ortho-P Diss 0.03 mg/L 0.03 


4/11/2010 4-308 4-308-1004121343-000 As Diss ND U ug/L 0.5 


4/11/2010 4-308 4-308-1004121343-000 As Total 0.2 J ug/L 0.5 


4/11/2010 4-308 4-308-1004121343-000 Cd Diss ND U ug/L 0.2 


4/11/2010 4-308 4-308-1004121343-000 Cd Total ND U ug/L 0.2 


4/11/2010 4-308 4-308-1004121343-000 Cr Diss 0.2 J ug/L 1.0 


4/11/2010 4-308 4-308-1004121343-000 Cr Total 0.6 J ug/L 1.0 


4/11/2010 4-308 4-308-1004121343-000 Cu Diss 0.7 J ug/L 1.0 


4/11/2010 4-308 4-308-1004121343-000 Cu Total 1.8 ug/L 1.0 


4/11/2010 4-308 4-308-1004121343-000 Pb Diss ND U ug/L 1.0 


4/11/2010 4-308 4-308-1004121343-000 Pb Total 1.4 ug/L 1.0 
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4/11/2010 4-308 4-308-1004121343-000 Ni Diss ND U ug/L 1.0 


4/11/2010 4-308 4-308-1004121343-000 Ni Total 0.7 J ug/L 1.0 


4/11/2010 4-308 4-308-1004121343-000 Zn Diss 8.4 ug/L 5.0 


4/11/2010 4-308 4-308-1004121343-000 Zn Total 11 ug/L 5.0 


4/11/2010 4-309 4-309-1004121121-000 Temperature N/A 12.8 °C 0.1 


4/11/2010 4-309 4-309-1004121121-000 pH N/A 6.01 pH Units 0.1 


4/11/2010 4-309 4-309-1004121121-000 Hardness as CaCO3 Total 2 mg/L 2 


4/11/2010 4-309 4-309-1004121121-000 TDS N/A 8 mg/L 1 


4/11/2010 4-309 4-309-1004121121-000 TSS N/A 19 mg/L 1 


4/11/2010 4-309 4-309-1004121121-000 EC N/A 19.8 umhos/cm 1.0 


4/11/2010 4-309 4-309-1004121121-000 TOC N/A 1.3 mg/L 1.0 


4/11/2010 4-309 4-309-1004121121-000 DOC N/A 0.9 J mg/L 1.0 


4/11/2010 4-309 4-309-1004121121-000 Turbidity N/A 5.7 NTU 0.05 


4/11/2010 4-309 4-309-1004121121-000 NH3-N Total 0.06 J mg/L 0.10 


4/11/2010 4-309 4-309-1004121121-000 NO3-N N/A 0.12 mg/L 0.10 


4/11/2010 4-309 4-309-1004121121-000 NO2-N N/A 0.02 J mg/L 0.10 


4/11/2010 4-309 4-309-1004121121-000 TKN Total 0.32 mg/L 0.10 


4/11/2010 4-309 4-309-1004121121-000 P Total 0.06 mg/L 0.03 


4/11/2010 4-309 4-309-1004121121-000 Ortho-P Diss 0.05 mg/L 0.03 


4/11/2010 4-309 4-309-1004121121-000 As Diss 0.2 J ug/L 0.5 


4/11/2010 4-309 4-309-1004121121-000 As Total 0.3 J ug/L 0.5 


4/11/2010 4-309 4-309-1004121121-000 Cd Diss ND U ug/L 0.2 


4/11/2010 4-309 4-309-1004121121-000 Cd Total ND U ug/L 0.2 


4/11/2010 4-309 4-309-1004121121-000 Cr Diss 0.3 J ug/L 1.0 


4/11/2010 4-309 4-309-1004121121-000 Cr Total 0.7 J ug/L 1.0 


4/11/2010 4-309 4-309-1004121121-000 Cu Diss 1.0 ug/L 1.0 


4/11/2010 4-309 4-309-1004121121-000 Cu Total 1.8 ug/L 1.0 


4/11/2010 4-309 4-309-1004121121-000 Pb Diss 0.1 J ug/L 1.0 


4/11/2010 4-309 4-309-1004121121-000 Pb Total 1.7 ug/L 1.0 
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4/11/2010 4-309 4-309-1004121121-000 Ni Diss 0.2 J ug/L 1.0 


4/11/2010 4-309 4-309-1004121121-000 Ni Total 1.0 ug/L 1.0 


4/11/2010 4-309 4-309-1004121121-000 Zn Diss 4.8 J ug/L 5.0 


4/11/2010 4-309 4-309-1004121121-000 Zn Total 7.2 ug/L 5.0 


 
Analytical Results Summary 


 


Preliminary examination of the analytical data for Napa GRVTS stations 4-307 (EOP), 4-308 and 4-309 (15-foot biostrips) indicates that concentrations 


of all analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents in the EOP runoff are 


mostly lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the results between the EOP station (4-


307) and the two strip stations (4-308 and 4-309) indicates that concentrations of all constituents were higher in the EOP runoff than in discharge from 


the two 15-foot biostrips with the following exceptions:  


1) Concentrations of total arsenic, total lead, total P, dissolved ortho-P, ammonia, TKN, and TSS in runoff from both 4-308 and 4-309 were higher 


than that from the EOP.  


2) Total chromium, total nickel, dissolved arsenic, and dissolved lead in runoff from 4-309 were higher than that from the EOP, but lower than or the 


same as the EOP in 4-308.  


 


Higher concentrations observed in the strips are possibly due to the soil erosion occurring and nutrients contribution from contact between runoff and 


vegetation. Overall, results show that for most constituents, concentrations or levels in discharge from 4-308 and 4-309 are lower than discharge from 


the EOP indicating treatment by the vegetated strips. 


 







STORM EVENT 


11/07/2010 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Station 


Precipitation 


Mobilized to 
Site 


Event Flow  
Vol. (L) % Capture 


Sufficient 
Sample 
Volume Comments 


  
Type 


Actual 
Precip. (in) 


QPF / 
Probability 


Antecedent  
Dry Hours/Days 


4-307 Napa EOP  Rainfall 0.8 0.84"/ 100% 8 days Yes 2394 100 Yes   


4-308 
Napa Middle  


GRVTS (15 ft)  Rainfall 0.8 0.84"/ 100% 8 days Yes 24 100 Yes   


4-309 


Napa End  
GRTVS  
(15 ft)  Rainfall 0.8 0.84"/ 100% 8 days Yes 201 99 Yes   
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Event Description 


The November 7, 2010, a storm event was generated by a cold front originating near the Gulf of Alaska. The storm moved from the northwest to the 


southeast over the Napa region and was predicted to produce light rain late at night on November 6, 2010, and heavier rain throughout the day of 


November 7, 2010. 


 


Rainfall began in the early morning of November 7, 2010, and continued until around noon, producing a total of 0.80 inches (20.20 mm) of rain. The 


duration of the rain event was approximately 7 hours, 40 minutes. Rainfall intensity peaked at approximately 0.80 inches per hour.  


 


Mobilization Summary 


The forecast probability of precipitation for the Napa area for November 6-7, 2010, was 100 percent for a QPF of 0.84 inches.  A team of two 


mobilized to monitor this storm event. Pre-storm site activities were performed at the Napa stations on November 6, 2010, when it was noted that 


minor gaps were evident in the grout at the edge-of-pavement pipe. The gaps were filled with project-approved sealant prior to the start of the 


monitored storm event. Organic debris and dirt were removed from the pipes at both the Napa middle station (4-308) and the Napa end station (4-


309).  


 


Sampling Issues 


Flow monitoring and sampling equipment at the Napa location functioned normally during this storm event. Stations were visited during periods of 


normal and heavy rainfall. Uniform flow was noted by the field crews at all Napa stations. No bypass, sediment/debris build up, or sampling issues 


were observed. 


 


The RO/RF ratio at the EOP (4-307) was 0.581; the Napa middle station (4-308) was 0.003, and the Napa end station (4-309) was 0.029. At the EOP 


the RO/RF ratio was low due to runoff that was observed infiltrating the asphalt before reaching the collection pipe. The RO/RF ratios were low at 


both strips largely due to significant infiltration that was observed within each strip station. Another contributing factor to the low RO/RF values at 


each strip was infiltration of runoff into the asphalt before reaching the strip, based on field observations. The Napa middle station (4-308) had more 


infiltration into the asphalt prior to the strip, and therefore received less runoff than the Napa end station (4-309), which is reflected in a much lower 


RO/RF value at the Napa middle station (4-308). 


 


During the 2009-10 monitoring season, the RO/RF values at the EOP (4-307) ranged from 0.029 to 0.694. At the Napa middle station (4-308) the 


RO/RF values ranged from 0.001 to 0.030, and at the Napa end station (4-309) the values ranged from 0.004 to 0.031.  All values from the November 


7, 2010, event were within the previous RO/RF observed ratio ranges and were found to be similar to the April 4, 2010, storm event from the 2009-


10 monitoring season. During the April 4, 2010, storm event the RO/RF values were 0.525 at the EOP (4-307), 0.07 at the Napa middle station (4-


308), and 0.031 at the Napa end station (4-309).  
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Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 


2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 


4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the 
 


The RO/RF ratio for 4-307 as shown on the hydrograph is low due to infiltration of runoff into the asphalt before reaching the collection 


pipe. The RO/RF ratios for 4-308 and 4-309 are low in large part due to significant infiltration at these two strip stations. Another 


contributing factor is infiltration of runoff into the asphalt before reaching the strip, based on field observations. No bypass was observed. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the 


vicinity.  


The onsite rain gauge at 4-307 measured 0.8 inches, while the nearest National Weather Service (NWS) rain gauge at Napa County Airport, CA 


(station id: KAPC) was 0.49 inches. The storm current had a strong southward movement, which is believed to have contributed higher precipitations 


at the 4-307 site than at the Napa County Airport station.   


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous 


storm events.  


All stations performed similarly in terms of RO/RF values as previously observed during the 2009-10 monitoring season, as described above 


in the Sampling Issues section. The RO/RF ratio for 4-307, as shown on the hydrograph, is low due to infiltration of runoff into the asphalt 


before reaching the collection pipe. The RO/RF ratios for 4-308 and 4-309 are low in large part due to significant infiltration at these two 







Post Storm Technical Memorandum   
 Contract No: 43A0208 
 Task Order: 18 
 Project: ORVTS Event Start Date: 11/7/2010 
 
 


S:\Landscape Arch\ROADSIDE MGMT\Dougs Research Files\OrnRVTS\208-18-Mactec\PSTMs\PSTM_GRVTS_Napa Site_Event 1_11-07-10_Final.doc Page 4 of 12 
 


strip stations. Another contributing factor is infiltration of runoff into the asphalt before reaching the strip, based on field observations. No 


bypass was observed.  


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent 


station.  


Not applicable to study design. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this 


document.  


Any questions or problems that arose during our review of this field data have been 


resolved.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Napa EOP  (4-307)
Event: 11/7/2010


Catchment Area (ha): 0.0204
Assumed Fraction Runof f /Rain Volume: 0.92


Rain Data


Start Date/Time: 11/07/10 04:31


Stop Date/Time: 11/07/10 12:10


Event Rain (mm): 20.20
Max Intensity (mm/hr): 20.40


Runoff Data


Start Date/Time: 11/07/10 04:39


Stop Date/Time: 11/07/10 13:08


Total Flow Volume (L): 2394


Peak Flow (L/s): 1.12


Obs. Fraction Runoff/Rain Volume: 0.581


Sample Data


Start Date/Time: 11/07/10 04:39
Stop Date/Time: 11/07/10 13:06


Estimated Percent Capture: 100%
Successful Aliquots: 119


Notes: The RO/RF ratio is low due to infiltration of runoff into the asphalt before reaching the collection pipe. During the 2009 -10 monitoring season 
the RO/RF values at the EOP (4-307) ranged from 0.029 to 0.694.  So this RO/RF value is within this range.
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Napa Middle GRVTS  (15f t, 4-308)
Event: 11/7/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runof f /Rain Volume: 0.72


Rain Data


Start Date/Time: 11/07/10 04:31
Stop Date/Time: 11/07/10 12:10


Event Rain (mm): 20.20
Max Intensity (mm/hr): 20.40


Runoff Data


Start Date/Time: 11/07/10 04:39
Stop Date/Time: 11/07/10 13:08
Total Flow Volume (L): 24
Peak Flow (L/s): 0.02


Obs. Fraction Runoff/Rain Volume: 0.003


Sample Data


Start Date/Time: 11/07/10 04:39
Stop Date/Time: 11/07/10 12:12
Estimated Percent Capture: 100%
Successful Aliquots: 26


Notes:
The RO/RF ratio is low in large part due to significant infiltration within the strip as well as infiltration of runoff into the asphalt before reaching the 
strip. During the 2009-10 monitoring season the RO/RF values for 4-308 ranged from 0.001 to 0.030. So this RO/RF value is within this range. No 
bypass was observed.
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Napa End GRTVS (15f t, 4-309)
Event: 11/7/2010


Catchment Area (ha): 0.0344
Assumed Fraction Runof f /Rain Volume: 0.72


Rain Data


Start Date/Time: 11/07/10 04:31


Stop Date/Time: 11/07/10 12:10
Event Rain (mm): 20.20
Max Intensity (mm/hr): 20.40


Runoff Data


Start Date/Time: 11/07/10 04:31
Stop Date/Time: 11/07/10 14:00
Total Flow Volume (L): 201
Peak Flow (L/s): 0.04
Obs. Fraction Runoff/Rain Volume: 0.029


Sample Data


Start Date/Time: 11/07/10 04:31


Stop Date/Time: 11/07/10 13:03
Estimated Percent Capture: 99%
Successful Aliquots: 112


Notes:
Flow data on hydrograph was corrected by 0.001 L/s due to noise. The RO/RF ratio is low in large part due to significant infiltration within the 
strip as well as infiltration of runoff into the asphalt before reaching the strip. During the 2009-2010 monitoring season the RO/RF values for 
4-309 ranged from 0.004 to 0.031. So this RO/RF value is within this range. 
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 Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


We recommend that Caltrans accept this laboratory data package.  
 


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not 


 


Water quality data met all laboratory QA/QC control limits and project Data Quality 
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be 


reasonable when compared to each other in the same sample.
 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the 


effluent.  


Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


11/7/2010 4-307 Temperature N/A 14.9 
 


ºC 0.1 


11/7/2010 4-307 pH N/A 7.9 
 


units 0.1 


11/7/2010 4-307 Hardness as CaCO3 Total 12   mg/L 2 


11/7/2010 4-307 TDS N/A 22   mg/L 1 


11/7/2010 4-307 TSS N/A ND U mg/L 1 


11/7/2010 4-307 EC N/A 29.0   umhos/cm 1.0 


11/7/2010 4-307 TOC N/A 9.3   mg/L 1.0 


11/7/2010 4-307 DOC N/A 6.3   mg/L 1.0 


11/7/2010 4-307 Turbidity N/A 5.4   NTU 0.05 


11/7/2010 4-307 NH3-N Total 0.23   mg/L 0.10 


11/7/2010 4-307 NO3-N N/A 0.11   mg/L 0.10 


11/7/2010 4-307 NO2-N N/A 0.02 J mg/L 0.10 


11/7/2010 4-307 TKN Total 0.65   mg/L 0.10 


11/7/2010 4-307 P Total 0.03   mg/L 0.03 


11/7/2010 4-307 Ortho-P Diss 0.01 J mg/L 0.03 


11/7/2010 4-307 As Diss 0.2 J ug/L 0.5 


11/7/2010 4-307 As Total 0.2 J ug/L 0.5 


11/7/2010 4-307 Cd Diss ND U ug/L 0.2 


11/7/2010 4-307 Cd Total ND U ug/L 0.2 


11/7/2010 4-307 Cr Diss 0.3 J ug/L 1.0 


11/7/2010 4-307 Cr Total 0.6 J ug/L 1.0 


11/7/2010 4-307 Cu Diss 4.2   ug/L 1.0 


11/7/2010 4-307 Cu Total 5.9   ug/L 1.0 


11/7/2010 4-307 Pb Diss 0.1 J ug/L 1.0 


11/7/2010 4-307 Pb Total 0.2 J ug/L 1.0 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


11/7/2010 4-307 Ni Diss 0.6 J ug/L 1.0 


11/7/2010 4-307 Ni Total 0.9 J ug/L 1.0 


11/7/2010 4-307 Zn Diss 11   ug/L 5.0 


11/7/2010 4-307 Zn Total 14   ug/L 5.0 


11/7/2010 4-308 Temperature N/A 16.4 
 


ºC 0.1 


11/7/2010 4-308 pH N/A 8.1 
 


units 0.1 


11/7/2010 4-308 Hardness as CaCO3 Total 8   mg/L 2 


11/7/2010 4-308 TDS N/A ND U mg/L 1 


11/7/2010 4-308 TSS N/A 16   mg/L 1 


11/7/2010 4-308 EC N/A 9.0   umhos/cm 1.0 


11/7/2010 4-308 TOC N/A 2.8   mg/L 1.0 


11/7/2010 4-308 DOC N/A 1.9   mg/L 1.0 


11/7/2010 4-308 Turbidity N/A 9.4   NTU 0.05 


11/7/2010 4-308 NH3-N Total ND U mg/L 0.10 


11/7/2010 4-308 NO3-N N/A 0.10   mg/L 0.10 


11/7/2010 4-308 NO2-N N/A 0.01 J mg/L 0.10 


11/7/2010 4-308 TKN Total 0.85   mg/L 0.10 


11/7/2010 4-308 P Total 0.23   mg/L 0.03 


11/7/2010 4-308 Ortho-P Diss 0.12   mg/L 0.03 


11/7/2010 4-308 As Diss 0.2 J ug/L 0.5 


11/7/2010 4-308 As Total 0.3 J ug/L 0.5 


11/7/2010 4-308 Cd Diss ND U ug/L 0.2 


11/7/2010 4-308 Cd Total ND U ug/L 0.2 


11/7/2010 4-308 Cr Diss 0.1 J ug/L 1.0 


11/7/2010 4-308 Cr Total 1.2   ug/L 1.0 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


11/7/2010 4-308 Cu Diss 1.2   ug/L 1.0 


11/7/2010 4-308 Cu Total 5.1   ug/L 1.0 


11/7/2010 4-308 Pb Diss 0.1 J ug/L 1.0 


11/7/2010 4-308 Pb Total 2.9   ug/L 1.0 


11/7/2010 4-308 Ni Diss 0.3 J ug/L 1.0 


11/7/2010 4-308 Ni Total 1.6   ug/L 1.0 


11/7/2010 4-308 Zn Diss 6.9   ug/L 5.0 


11/7/2010 4-308 Zn Total 22   ug/L 5.0 


11/7/2010 4-309 Temperature N/A 14.9 
 


ºC 0.1 


11/7/2010 4-309 pH N/A 7.6 
 


units 0.1 


11/7/2010 4-309 Hardness as CaCO3 Total 6   mg/L 2 


11/7/2010 4-309 TDS N/A 4   mg/L 1 


11/7/2010 4-309 TSS N/A 6   mg/L 1 


11/7/2010 4-309 EC N/A 21.0   umhos/cm 1.0 


11/7/2010 4-309 TOC N/A 7.6   mg/L 1.0 


11/7/2010 4-309 DOC N/A 5.4   mg/L 1.0 


11/7/2010 4-309 Turbidity N/A 9.3   NTU 0.05 


11/7/2010 4-309 NH3-N Total 0.04 J mg/L 0.10 


11/7/2010 4-309 NO3-N N/A 0.17   mg/L 0.10 


11/7/2010 4-309 NO2-N N/A 0.02 J mg/L 0.10 


11/7/2010 4-309 TKN Total 1.11   mg/L 0.10 


11/7/2010 4-309 P Total 0.49   mg/L 0.03 


11/7/2010 4-309 Ortho-P Diss 0.36   mg/L 0.03 


11/7/2010 4-309 As Diss 0.6   ug/L 0.5 


11/7/2010 4-309 As Total 0.7   ug/L 0.5 


11/7/2010 4-309 Cd Diss ND U ug/L 0.2 


11/7/2010 4-309 Cd Total ND U ug/L 0.2 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


11/7/2010 4-309 Cr Diss 0.3 J ug/L 1.0 


11/7/2010 4-309 Cr Total 0.5 J ug/L 1.0 


11/7/2010 4-309 Cu Diss 2.0   ug/L 1.0 


11/7/2010 4-309 Cu Total 3.7   ug/L 1.0 


11/7/2010 4-309 Pb Diss 0.4 J ug/L 1.0 


11/7/2010 4-309 Pb Total 1.4   ug/L 1.0 


11/7/2010 4-309 Ni Diss 0.6 J ug/L 1.0 


11/7/2010 4-309 Ni Total 1.2   ug/L 1.0 


11/7/2010 4-309 Zn Diss 6.1   ug/L 5.0 


11/7/2010 4-309 Zn Total 9.0   ug/L 5.0 
 







STORM EVENT  


02/24/2011  
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


4-307 Napa EOP Rainfall 0.95 0.32"/76% 113.5 Yes 1716 92 Yes   


4-308 
Napa Southern GRVTS 15 


ft. Rainfall 0.95 0.32"/76% 113.5 Yes 0 0 Yes   


4-309 Napa Northern GRVTS 15 ft. Rainfall 0.95 0.32"/76% 113.5 Yes 13 96 Yes   
* Rainfall data is from the rain gauge located at the Napa station 4-309. 
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Event Description 
The storm event of February 24, 2011 was expected to bring very cold weather from an Arctic air mass.  Snow was predicted to occur down to sea 
level. The storm was predicted to produce rain for about 30 hours beginning at 1000 on February 24, 2011. Rainfall began at the Napa location at 
1401. The duration of the entire rain event at the location was 17.1 hours and the total rainfall was 0.96 inches. The Rainfall intensity peaked at 
approximately 0.64 inches per hour. The period of the highest intensity was at 1505, very near the beginning of this storm event.  While the weather 
was cold, no snow occurred. 
 
Mobilization Summary 
On February 23, the forecast POP for the Napa area was 76 percent for a QPF of 0.32 inches through the afternoon of February 25, 2011.  Pre-storm 
site activities were performed at all three Napa stations (4-307, 4-308, and 4-309) between 0845 and 1000 on February 23, 2011. Sample pacing 
values were initially set to 10, 1, and 1 liter at stations 4-307, 4-308, and 4-309, respectively, in anticipation of 0.25 inches of rain. The pacing value 
of 10 liters at the 4-307 station was doubled to 20 liters near the end of the storm event on 0817, February 25 due to an increase in rain intensity. 
 
Sampling Issues 
At all three Napa stations, the monitoring and sampling equipment functioned normally during this storm event. No flow occurred at station 4-308, 
and flow was very low at station 4-309.  As a result, there was no laboratory analysis related to the two vegetated strip stations, 4-308 and 4-309. 
During the storm, at station 4-309, there was no runoff observed from the roadway onto the strip, or from the strip into the station collection pipe. 
Water did not appear to flow from the roadway to the strip due to an earthen berm where the road shoulder met soil.  Additionally, along the northern 
20 feet of the strip, there is an asphalt berm that prevents water from the roadway surface to enter the collection system. Water was observed pooling 
along the earthen and asphalt berms during the heavy downpours, and then apparently infiltrating into the earthen berm at the edge of the strip 
without entering the collection system. The only water observed entering the system was rain water dripping off the collection pipe rain cover and 
dripping off ivy leaves into the intake pipe. 
 
Some bypass flow was also observed at stations 4-308 and 4-309. This bypass flow seems to runon to station 4-307. This was apparently caused 
because the 4-308 and 4-309 stations are slightly raised in elevation relative to station 4-307. As a result, flow is channelized along the roadway, 
parallel to the shoulder, to the 4-307 station. Photographs were taken to document this bypass/runon condition.  
 
When the field crew arrived at the 4-307 station at 0532 on February 25, it was determined the sample bottle had filled at 0444.  A new bottle was put 
in place at 0536, and sampling resumed. During this period when sampling was paused, about eight percent of the total flow volume was missed. 
This is reflected in the percent capture of 92% shown in the hydrograph below for station 4-307. 
 
The rain gauges at both Napa stations 4-307 and 4-309 likely experienced some rain shadowing due to their original placement near the station solar 
panels. The solar panels will be relocated prior to the next monitoring event. 
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Volumetric Runoff Coefficients  
At the Napa EOP station (4-307), the volumetric runoff coefficient for this storm event was 0.349. This lies in the center of the historic range of 
0.029 – 0.694.  This runoff coefficient may not be closer to unity, as would be expected for an EOP station, because the drainage area may have a 
porous overlay.  
 
The volumetric runoff coefficient at station 4-309 for this storm was 0.002, which is below the historic range of 0.004 – 0.031. The runoff at station 
4-309 was near zero (13 liters). There was no runoff at station 4-308, hence it had a zero for a runoff coefficient. These results are low due to the 
presence of an earthen berm between the shoulder and beginning of the strips.  Much of the runoff from the highway is ponding and infiltrating in 
front of this berm and not entering the strip.  However, because such a berm is expected to be an occassional feature of roadside strips, and because 
infiltration is occurring with the combined roadway and strip area, the flows are considered representative of infiltration, and not bypassing. 
 
Based on observations, the drainage area for all three stations seems to have a porous overlay. If this is true, the runoff volume measured at the EOP 
station (4-307) may not be representative of the runoff volume entering the strip stations (4-308 and 4-309). This is because the EOP collector only 
accepts water from the pavement surface, whereas the strip locations may receive runoff that passes through the edge of porous overlay.  
 
Empirical Observations 
At the 4-307 station, the runoff was clear with low turbidity and no floating materials.  No oily sheen was observed. The water temperature ranged 
from 8.7 to 9.3 degrees Celsius.  
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 
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Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


See Volumetric Runoff Coefficient discussion above. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The rainfall at the MADIS site MAS725, located in central Napa, shows 1.15 inches for rainfall during this storm, while the study location rain gage 
recorded 0.95 inches at station 4-309. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


See Volumetric Runoff Coefficient discussion above. 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable to the study design. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.
 


Any questions or problems that arose during our review of this field data have been resolved.
 


Data as well as onsite observations indicate that there is some flow bypassing stations 4-308 and 4-309 (see narrative above). ADH and Brown and 
Caldwell will look into possible causes prior to the next storm event. 
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Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


RLs for TDS, Hardness as CaCO3 and TSS were higher than RL specified in OM&M Plan. 
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 
Laboratory provided Fe analysis because the parameter is included in OGAP program. Data not included in this report. 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


2/24/2011 4-307 NO3-N N/A 0.15   mg/L 0.1 


2/24/2011 4-307 NO2-N N/A 0.012 J mg/L 0.03 


2/24/2011 4-307 Fe Diss 10 J ug/L 25 


2/24/2011 4-307 Fe Total 209   ug/L 25 


2/24/2011 4-307 Pb Diss ND U ug/L 0.25 


2/24/2011 4-307 Pb Total 0.41   ug/L 0.25 


2/24/2011 4-307 Ni Diss 0.29 J ug/L 0.50 


2/24/2011 4-307 Ni Total 0.60   ug/L 0.50 


2/24/2011 4-307 As Diss 0.10 J ug/L 0.50 


2/24/2011 4-307 As Total 0.11 J ug/L 0.50 


2/24/2011 4-307 Cd Diss ND U ug/L 0.10 


2/24/2011 4-307 Cd Total ND U ug/L 0.10 


2/24/2011 4-307 Cr Diss 0.18 J ug/L 0.50 


2/24/2011 4-307 Cr Total 0.45 J ug/L 0.50 


2/24/2011 4-307 Cu Diss 2.4   ug/L 0.50 


2/24/2011 4-307 Cu Total 3.7   ug/L 0.50 


2/24/2011 4-307 Zn Diss 8.2   ug/L 5.0 


2/24/2011 4-307 Zn Total 14   ug/L 5.0 


2/24/2011 4-307 NH3-N Total 0.35   mg/L 0.1 


2/24/2011 4-307 P Total 0.094   mg/L 0.03 


2/24/2011 4-307 DOC N/A 2.5   mg/L 1 


2/24/2011 4-307 EC N/A 22   umhos/cm 1.0 


2/24/2011 4-307 Hardness as CaCO3 Total 7.3   mg/L 5 


2/24/2011 4-307 Ortho-P Diss 0.022 J mg/L 0.03 


2/24/2011 4-307 pH N/A 7.2   pH Units   


2/24/2011 4-307 TDS N/A 4 J mg/L 10 







Post Storm Technical Memorandum   
 Contract No: 43A0288 
 Task Order: 04 
 Project: Ornamental Roadside Vegetated Treatment Sites StudyEvent Start Date: 02/24/2011 
 
 


PSTM_ORVTS_Napa Site_Event 1_02-24-11_Final PSTM_Rev3.doc Page 10 of 10 
 


Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


2/24/2011 4-307 TKN Total 0.76   mg/L 0.1 


2/24/2011 4-307 TOC N/A 2.6   mg/L 1 


2/24/2011 4-307 TSS N/A 11   mg/L 3 


2/24/2011 4-307 Turbidity N/A 4.4   NTU 0.05 
*At the 4-307 station, the runoff was clear with low turbidity. The water temperature ranged from 8.7 to 9.3 degrees Celsius. 
J Qualifier – Reflects estimated analytical result value detected below the Reporting Limit and above the Method Detection Limit.  
The ‘J’ flag is equivalent to the DNQ Estimated Concentration flag. 
 
 







STORM EVENT 


03/15/2011 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-307 Napa EOP Rainfall 0.95 0.82" / 85% 29.1 Hours Yes 2487 98 Yes   


4-308 
Napa Southern GRVTS 15 


ft. Rainfall 0.95 0.82" / 85% 29.1 Hours Yes 0 0 Yes   


4-309 Napa Northern GRVTS 15 ft. Rainfall 0.95 0.82" / 85% 29.1 Hours Yes 14 100 Yes   
*Rainfall data is from the rain gage located at the Napa location, Station 4-309 
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Event Description 
The storm event of March 15, 2011 was expected to be a moderate intensity event produced by a low pressure system coming from the Gulf of 
Alaska. The storm was predicted to produce rain for about 24 hours beginning at 0500 on March 15, 2011, followed by 12 hours of showers. Rainfall 
began at the Napa location at 0459.  The duration of the entire rain event at the location was 23.7 hours and the total rainfall was 0.95 inches. Rainfall 
intensity peaked at approximately 0.6 inches per hour.  These rainfall statistics are taken from the rain gauge at the Napa station 4-309.  Rainfall was 
recorded at the EOP station (4-307), but it is not reported unless needed as it serves as a backup for the rainfall data from the Napa station 4-309. 
 
Mobilization Summary 
On February 14, the initial forecast POP for the Napa area was 85 percent with a QPF of 0.82 inches through the morning of February 16, 2011.  Pre-
storm station activities were performed at all Napa stations (4-307, 4-308, and 4-309) between 2045 and 2115 on March 14, 2011. Sample pacing 
values were initially set to 10, 2, and 2 liters at stations 4-307, 4-308, and 4-309, respectively, in anticipation of 0.65 inches of rain. The pacing value 
at station 4-307 was changed to 40, and later 120 liters as the storm became more intense than originally expected.  The pacing values at the other 
two stations were not changed.  
 
Sampling Issues 
At the Napa EOP station (4-307), there was missing sample history data in the flow meter. The sample history in the flow meter showed 94 
successful samples with no failures.  The correct numbers should have been 104 successful samples with 28 failures.  Prior to 1528, March 15, the 
pacing value in this station was 10 liters.  Between 1425 and 1506, the flow was so great that the sampler was continuously sampling as fast as 
possible.  A field crew was sent to the site to replace the sample bottle and change to the pacing value to 40 liters.  By the time the bottle was 
replaced at 1528, the total storm runoff recorded was 1007 liters.  This means there should have been 100 sample attempts by this time.  However, 
the sample bottle contained only 18 liters, which is equivalent to 72 samples (each sample aliquot was 250ml).  This means that of these 100 
attempts, we expect that 72 were successful.  The sample histories in both the flow meter and the sampler only showed 64 successful samples at this 
point in time (it is common for the flow meter and sampler to fail to correctly log successful samples when sampling frequency is greater than once 
per minute.) After this bottle change, 30 samples were taken in the second bottle, and two were taken in the third after the pacing value was changed 
to 120 liters at 1629.  The sample history data for the samples associated with the second and third bottles was correctly recorded. 
 
The hydrograph for the Napa EOP station (4-307), shown below, was run with the 94 successful sample data records retrieved from the flow meter. 
An estimated percent capture of 98% was calculated from the data.  This value does not reflect the missed and failed samples discussed in the prior 
paragraph.  The following table displays a calculation of an estimate of the percent capture the takes into account this information for this event: 
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Bottle # Time Range 
Start Runoff 
Volume (l) 


End Runoff 
Volume (l) 


Volume in 
Time Range 


Volume 
Monitored 


Estimated 
Percent 
Capture 


1 1040-1528 0 1007 1007 725 72% 
2 1528-1629 1007 2207 1200 1200 100% 
3 1629-2118 2207 2487 280 240 86% 


       
1-3 1040-2118   2487 2165 87% 


 
For each sample bottle, the time range and starting and ending values of the cumulative storm runoff are shown in the table above.  For the first 
bottle, there appears to have been 72 successful samples out of 100 attempts. The first and last samples in this bottle were taken at 1041 and 1526, 
respectively.  This means that samples were taken throughout the duration that this bottle was in the sampler, which corresponds to an estimated 72% 
capture for this period.  For the second bottle, all samples attempted were successful, and the estimated percent capture was 100%.  For the third 
bottle, there was some flow volume after the last sample was taken that was not monitored and resulted in a estimated percent capture of 86% for that 
time period.  Overall, the estimated percent capture for this storm event at the Napa EOP station (4-307) is about 87%.Note that the Caltrans 
Hydrologic Utility computes percent capture partly based on the percent of the flow that is monitored. The utility determines the end of flow 
monitoring as the time of the last aliquot sample in the data.  Any flow that takes place past after this is considered to be unmonitored.  The net effect 
of this is that it is impossible to achieve 100% capture with the utility unless the time of the last sample is identical to the end of flow, which is rare.  
This means that if “n” successful samples are recorded, it is possible that the percent capture can still be calculated as low as 100 (1 – 1/(n+1)) 
percent.  For a storm with six samples, this method of computation can lead to a percent capture as low as 86%, even if all of the samples are 
successful. 
 
It should also be noted that if a Hach/American Sigma sampler could take samples instantaneously, the first sample bottle would have filled when 
800 liters of storm water runoff had accumulated.  Since the sampler takes some time to actually collect a sample, there is always a backlog when the 
level of flow is high relative to the pacing value. In this circumstance, the sampler will sample until it “catches up.”  At some point, if this backlog is 
too large, sampling information is lost in the sampler records and some samples may not be attempted.  At this point in time, OWP is updating the 
Hydrologic utility which will use a different method of calculating percent capture. This calculation will involve the sum of the representative 
volumes for each successful aliquot divided by the total flow volume for the storm event. This new calculation will address the issues of sample 
representativeness during periods with high flow volumes relative to the sampler pacing value like that experienced at the Napa EOP station (4-307) 
during this storm event. 
 
At the Napa station 4-308, no flow was observed or recorded. A rain cover was installed over the flume at this station during pre-storm site activities 
in order to prevent rain from falling directly into the flume. 
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At station 4-309, the monitoring and sampling equipment functioned normally during this storm event.  Once again, the recorded flow volume was 
extremely low.  A rain cover was installed over the flume at this station during pre-storm site activities in order to prevent rain from falling directly 
into the flume.  During the storm, there was no runoff observed from the roadway onto the strip, or from the strip into the station collection pipe.  
Water was not flowing from the highway due to an earthen berm where the road shoulder met soil.  Additionally, along the northern 20 feet of the 
strip, there is an asphalt berm that prevents water from the roadway surface to enter the collection system. Water was observed pooling along the 
earthen and asphalt berms during the heavy downpours, and then apparently infiltrating into the earthen berm at the edge of the strip without entering 
the collection system. The only water observed entering the system was rain water dripping off the collection pipe rain cover and dripping off ivy 
leaves into the intake pipe. Numerous photographs and videos were taken of the ponded water on the roadway shoulder and of errant rain water 
entering the 4-309 strip location collection pipe from 1130 to 1530 on March 15. 
 
Volumetric Runoff Coefficients 
At the Napa EOP station (4-307), the volumetric runoff coefficient for this storm event was 0.3.  This lies within the historic range of 0.029 - 0.694.  
At station 4-309, the volumetric runoff coefficient for this storm event was 0.002.  This is lower than the historic range of 0.004 – 0.031.  There does 
not appear to be any storm water runoff at this station.  The only observed water entering the station was from rainfall falling off of ivy leaves.  The 
rain cover that was installed over the flume to prevent rain from falling directly into the flume may be the reason why the runoff coefficient at this 
station during this storm was even lower than the exceedingly low historic range. There was no runoff at station 4-308, hence it had a zero for a 
runoff coefficient. These results are low due to the presence of an earthen berm between the shoulder and beginning of the strips.  Much of the runoff 
from the highway is ponding and infiltrating in front of this berm and not entering the strip.  However, because such a berm is expected to be an 
occasional feature of roadside strips, and because infiltration is occurring with the combined roadway and strip area, the flows are considered 
representative of infiltration, and not bypassing. 
 
 
Empirical Observations 
At the 4-307 station, the runoff was generally clear with low turbidity.  Some small pieces of plant debris were observed during one site visit. No oily 
sheen was observed. The water temperature was measured twice at 15.5 degrees Celsius and pH ranged from 7.5 to 8.4.  
 
At the 4-308 station, there was no storm runoff. 
 
At the 4-309 station, the runoff was generally clear with low turbidity.  Neither floating detritus nor oily sheen were observed. Water temperature was 
measured at 17.4 degrees Celsius and pH was 7.95. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 
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Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


     The runoff at the Napa EOP station (4-307) was consistent with the measured rainfall when compared with historic experience.  The runoff at the 
Napa station 4-309 was lower than expected. This was probably due to the berms preventing flow into the sampling system. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
     The Browns Valley, Napa station KCANAPA17 recorded 0.97 inches of rainfall from to 0600, 3/15/2011 to 0630, 3/16/2011; while station 4-309 
at the Napa location recorded 0.95 inches. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
     The rainfall/runoff ratio at the Napa EOP station (4-307) was consistent with historic experience.  The ratio at the station 4-309 was lower than 
expected. This was probably due to the berms preventing flow into the sampling system.  


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
     Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.
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Any questions or problems that arose during our review of this field data have been resolved.


 
     Sample history data loss issues will be raised with the manufacturer, as it has been for other related issues in the last two weeks. 
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


The laboratory analyzed total ortho-phosphate (i.e., filtered through a coarse, glass fiber filter of 1-2 micron pore size) rather than dissolved (i.e., 
filtered through a 0.45 micron membrane filter).  This was identified as a persistent error in the laboratory analytical process late in the monitoring 
season.  This issue was communicated to the Task Order manager on May 26, 2011 along with a discussion of the potential impact on the results and 
corrective measures. 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


RLs for TDS, Hardness as CaCO3 and TSS were higher than RL specified in OM&M Plan. RL of QC samples exceeds required RL. 
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0288 
 Task Order: 04 
 Project: Ornamental Roadside Vegetated Treatment Sites Study   Event Start Date: 03/15/2011 
 
 


PSTM_ORVTS_Napa Station_Event 2_03-15-2011_Final_rev1.doc Page 11 of 13 
 


 
Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/15/2011 4-307 NO3-N N/A 0.49   mg/L 0.1 


3/15/2011 4-307 NO2-N N/A 0.011 J mg/L 0.03 


3/15/2011 4-307 Pb Diss ND U ug/L 0.25 


3/15/2011 4-307 Pb Total 1.4   ug/L 0.25 


3/15/2011 4-307 Ni Diss 0.38 J ug/L 0.50 


3/15/2011 4-307 Ni Total 1.2   ug/L 0.50 


3/15/2011 4-307 As Diss 0.13 J ug/L 0.50 


3/15/2011 4-307 As Total 0.25 J ug/L 0.50 


3/15/2011 4-307 Cd Diss 0.02 J ug/L 0.10 


3/15/2011 4-307 Cd Total 0.04 J ug/L 0.10 


3/15/2011 4-307 Cr Diss 0.30 J ug/L 0.50 


3/15/2011 4-307 Cr Total 0.94   ug/L 0.50 


3/15/2011 4-307 Cu Diss 3.4   ug/L 0.50 


3/15/2011 4-307 Cu Total 8.3   ug/L 0.50 


3/15/2011 4-307 Zn Diss 11   ug/L 5.0 


3/15/2011 4-307 Zn Total 31   ug/L 5.0 


3/15/2011 4-307 NH3-N Total 0.29   mg/L 0.1 


3/15/2011 4-307 P Total 0.049   mg/L 0.03 


3/15/2011 4-307 DOC N/A 3.3   mg/L 1 


3/15/2011 4-307 EC N/A 21   umhos/cm 1.0 


3/15/2011 4-307 Hardness as CaCO3 Total 8.7   mg/L 5 


3/15/2011 4-307 Ortho-P Total 0.0070 J, R mg/L 0.03 


3/15/2011 4-307 pH N/A 6.4   pH Units   


3/15/2011 4-307 TDS N/A 16   mg/L 10 


3/15/2011 4-307 TKN Total 0.69   mg/L 0.1 


3/15/2011 4-307 TOC N/A 3.0   mg/L 1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/15/2011 4-307 TSS N/A 18   mg/L 3 


3/15/2011 4-307 Turbidity N/A 12   NTU 0.1 


3/15/2011 4-309 NO3-N N/A 0.37   mg/L 0.1 


3/15/2011 4-309 NO2-N N/A 0.0080 J mg/L 0.03 


3/15/2011 4-309 Pb Diss 0.22 J ug/L 0.25 


3/15/2011 4-309 Pb Total 1.5   ug/L 0.25 


3/15/2011 4-309 Ni Diss 0.55   ug/L 0.50 


3/15/2011 4-309 Ni Total 1.0   ug/L 0.50 


3/15/2011 4-309 As Diss 0.43 J ug/L 0.50 


3/15/2011 4-309 As Total 0.52   ug/L 0.50 


3/15/2011 4-309 Cd Diss 0.03 J ug/L 0.10 


3/15/2011 4-309 Cd Total 0.05 J ug/L 0.10 


3/15/2011 4-309 Cr Diss 0.12 J ug/L 0.50 


3/15/2011 4-309 Cr Total 0.44 J ug/L 0.50 


3/15/2011 4-309 Cu Diss 1.8   ug/L 0.50 


3/15/2011 4-309 Cu Total 2.6   ug/L 0.50 


3/15/2011 4-309 Zn Diss 14   ug/L 5.0 


3/15/2011 4-309 Zn Total 19   ug/L 5.0 


3/15/2011 4-309 NH3-N Total 0.51   mg/L 0.1 


3/15/2011 4-309 P Total 0.54   mg/L 0.03 


3/15/2011 4-309 DOC N/A 4.4   mg/L 1 


3/15/2011 4-309 EC N/A 26   umhos/cm 1.0 


3/15/2011 4-309 Hardness as CaCO3 Total 8.0   mg/L 5 


3/15/2011 4-309 Ortho-P Total 0.47  R mg/L 0.03 


3/15/2011 4-309 pH N/A 6.8   pH Units   


3/15/2011 4-309 TDS N/A 33   mg/L 10 


3/15/2011 4-309 TKN Total 1.0   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/15/2011 4-309 TOC N/A 4.4   mg/L 1 


3/15/2011 4-309 TSS N/A ND U mg/L 3 


3/15/2011 4-309 Turbidity N/A 8   NTU 0.05 
*At the 4-307 station, the runoff was generally clear with low turbidity.  The water temperature was measured twice at 15.5 degrees Celsius and pH ranged from 7.5 to 8.4.  
*At the 4-308 station, there was no storm runoff. 
*At the 4-309 station, the runoff was generally clear with low turbidity.  Water temperature was measured at 17.4 degrees Celsius and pH was 7.95. 
J Qualifier – Reflects estimated analytical result value detected below the Reporting Limit and above the Method Detection Limit.  
The ‘J’ flag is equivalent to the DNQ Estimated Concentration flag. 
The “R” qualifier means that Dissolved fraction (<0.45 um) was requested on COC, but was not analyzed due to laboratory error.  Total fraction was reported; however, samples were pre-filtered 
through a coarse filter (1-2 um) prior to analysis and may not represent true total concentration. 
Sampling date provided are from when the first aliquot was collected. 







STORM EVENT 


03/17/2011 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-307 Napa EOP Rainfall 1.1 1.5" / 91% 41.8 Yes 3153 100 Yes   


4-308 
Napa Southern GRVTS 15 


ft. Rainfall 1.1 1.5" / 91% 41.8 Yes 0 0 No   


4-309 Napa Northern GRVTS 15 ft. Rainfall 1.1 1.5" / 91% 41.8 Yes 14 96 Yes   
*  Rainfall data is from the rain gage located at the Napa location, Station 4-309 
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Event Description 
The storm event of March 17, 2011 was expected to be an intense event produced by a low pressure system coming from the Gulf of Alaska. The 
storm was predicted to produce rain for about 24 hours beginning at 0500 on March 18, 2011, followed by 24 hours of showers, and then followed by 
a second storm that was expected to arrive by 0500 on March 20, 2011. Intermittent rain from showers began at the Napa location at 2238, March 17. 
One burst of very intense rain occurred between 0900 and 1300 on March 18.  The duration of the entire rain event at the location was 19.1 hours 
before sampling was halted and the total rainfall was 1.1 inches. Rainfall intensity peaked at approximately 1.08 inches per hour.  These rainfall 
statistics are taken from the rain gauge at the Napa station (4-309).  Rainfall was recorded at the EOP station (4-307), but it is not reported unless 
needed as it serves as a backup for the rainfall data from the Napa station (4-309). 
 
Mobilization Summary 
On March 17, the forecast POP for the Napa area was 91 percent for a QPF of 1.5 inches through the early morning of March 20, 2011. Pre-storm 
station activities were performed at all Napa stations (4-307, 4-308, and 4-309) between 1400 and 1630 on March 17, 2011. Sample pacing values 
were initially set to 75, 2, and 2 liters at stations 4-307, 4-308, and 4-309, respectively, in anticipation of 1.0 inches of rain. These pacing values 
remained constant throughout the storm.  
 
Sampling Issues 
By 1930, March 18, 2011, it was apparent that rainfall would continue at the Napa location without a break (a period with no more than 0.01 inches 
of rain) through March 20, 2011 – the current storm would blend into the next one.  Abundant showers that would pass through the area appeared on 
the local Doppler radar all the way to edge of the radar’s horizon.  A second storm was forecast to arrive at 0500 on March 20, and on infra-red 
satellite imagery of the eastern Pacific Ocean it was clear that this would probably happen.  As this storm was a separate and distinct storm from the 
one just sampled, Doug Brown of Caltrans was asked if sampling could be terminated at the Napa location without having met the Caltrans end of 
storm criterion. This permission was given at about 2000 on March 18. 
 
At the Napa EOP station (4-307), the monitoring and sampling equipment functioned normally.   
 
At the Napa Strip-1 station (4-308), no flow was observed or recorded. 
 
At the Napa station (4-309), the monitoring and sampling equipment functioned normally during this storm event.  Once again, the recorded flow 
volume was extremely low. During the storm, there was no runoff observed from the strip into the station collection pipe or from the roadway onto 
the strip.  Water was not coming from the highway due to an earthen berm where the road shoulder met soil.  Additionally, along the northern 20 feet 
of the strip there is an asphalt berm that prevents water from the roadway surface to enter the collection system. Water was observed pooling along 
the earthen and asphalt berms during the heavy downpours, and then filtering in at the edge of the strip without entering the collection system. The 
only water observed entering the system was rain water dripping off of some ivy leaves into the intake pipe. 







Post Storm Technical Memorandum   
 Contract No: 43A0288 
 Task Order: 04 
 Project: Ornamental Roadside Vegetated Treatment Sites StudyEvent Start Date: 3/17/2011 
 
 


PSTM_ORVTS_Napa Station_Event3_03-17-2011_Final_Rev1.doc Page 3 of 12 
 


 
Volumetric Runoff Coefficients 
At the Napa EOP station (4-307), the volumetric runoff coefficient for this storm event was 0.328.  This lies within the historic range of 0.029 - 
0.694.  At the Napa station (4-309), the volumetric runoff coefficient for this storm event was 0.001. This is lower than the historic range of 0.004 – 
0.031.  There does not appear to be any storm water runoff at station 4-309. 
 
Empirical Observations 
At the 4-307 station, the runoff was generally clear with low turbidity.  Some small pieces of plant debris were observed during one site visit. No oily 
sheen was observed. The water temperature ranged from 9.7 to 11.3 degrees Celsius. The pH ranged from 7.56 to 8.18.  
 
At the 4-308 station, there was no storm runoff. 
 
At the 4-309 station, the runoff was generally clear with low turbidity.  Neither floating detritus nor oily sheen were observed. The water temperature 
ranged from 8.5 to 11.8 degrees Celsius. The pH ranged from 7.33 to 8.01. 
 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent. 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
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     The runoff at the Napa EOP station (4-307) was consistent with the measured rainfall when compared with historic experience.  The runoff at the 
Napa station (4-309) was lower than expected. This was probably due to the berms preventing flow into the sampling system. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
     The Browns Valley, Napa station KCANAPA17 recorded 1.53 inches of rainfall from 2347, 3/17/2011 to 1836, 3/18/2011.  The Hagen Road/First 
Avenue, Napa station KCANAPA12 recorded 1.07 inches of rainfall from to 2351, 3/17/2011 to 1903, 3/18/2011. Station 4-309 at the Napa location 
recorded 1.1 inches for the corresponding period. 
 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
     The rainfall/runoff ratio at the Napa EOP station (4-307) was consistent with historic experience.  The ratio at the Napa station (4-309) was lower 
than expected. This was probably due to the berms preventing flow into the sampling system.  


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
     Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


We recommend that Caltrans accept this laboratory data package.  
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


The laboratory analyzed total ortho-phosphate (i.e., filtered through a coarse, glass fiber filter of 1-2 micron pore size) rather than dissolved (i.e., 
filtered through a 0.45 micron membrane filter).  This was identified as a persistent error in the laboratory analytical process late in the monitoring 
season.  This issue was communicated to the Task Order manager on May 26, 2011 along with a discussion of the potential impact on the results and 
corrective measures. 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


RLs for TDS, Hardness as CaCO3 and TSS were higher than RL specified in OM&M Plan. However, all results were well above the RL. 
RL of EC QC samples exceeds required RL. 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Some results were somewhat higher or lower than previous range, but not improbably low or high. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Anions (arsenic, ortho-P, nitrate) were higher in strip sites compared to EOP; consistent with previous events. TSS and total metals (Cu, Cr) were 
higher in EOP compared with Strip.  In general, constituents were higher in strip compared with EOP. 
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Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/17/2011 4-307 NO3-N N/A 0.21   mg/L 0.1 


3/17/2011 4-307 NO2-N N/A 0.012 J mg/L 0.03 


3/17/2011 4-307 Pb Diss ND U ug/L 0.25 


3/17/2011 4-307 Pb Total 1.7   ug/L 0.25 


3/17/2011 4-307 Ni Diss 0.38 J ug/L 0.50 


3/17/2011 4-307 Ni Total 1.2   ug/L 0.50 


3/17/2011 4-307 As Diss 0.11 J ug/L 0.50 


3/17/2011 4-307 As Total 0.23 J ug/L 0.50 


3/17/2011 4-307 Cd Diss 0.02 J ug/L 0.10 


3/17/2011 4-307 Cd Total 0.04 J ug/L 0.10 


3/17/2011 4-307 Cr Diss 0.35 J ug/L 0.50 


3/17/2011 4-307 Cr Total 1.0   ug/L 0.50 


3/17/2011 4-307 Cu Diss 3.0   ug/L 0.50 


3/17/2011 4-307 Cu Total 8.0   ug/L 0.50 


3/17/2011 4-307 Zn Diss 14   ug/L 5.0 


3/17/2011 4-307 Zn Total 33   ug/L 5.0 


3/17/2011 4-307 NH3-N Total 0.22   mg/L 0.1 


3/17/2011 4-307 P Total 0.045   mg/L 0.03 


3/17/2011 4-307 DOC N/A 2.2   mg/L 1 


3/17/2011 4-307 EC N/A 22   umhos/cm 1.0 


3/17/2011 4-307 Hardness as CaCO3 Total 8.0   mg/L 5 


3/17/2011 4-307 Ortho-P Total 0.019 J, R mg/L 0.03 


3/17/2011 4-307 pH N/A 6.8   pH Units   


3/17/2011 4-307 TDS N/A 22   mg/L 10 


3/17/2011 4-307 TKN Total 0.59   mg/L 0.1 


3/17/2011 4-307 TOC N/A 2.1   mg/L 1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/17/2011 4-307 TSS N/A 23   mg/L 3 


3/17/2011 4-307 Turbidity N/A 17   NTU 0.2 


3/18/2011 4-309 NO3-N N/A 0.73   mg/L 0.1 


3/18/2011 4-309 NO2-N N/A 0.025 J mg/L 0.03 


3/18/2011 4-309 Pb Diss 0.20 J ug/L 0.25 


3/18/2011 4-309 Pb Total 3.4   ug/L 0.25 


3/18/2011 4-309 Ni Diss 1.1   ug/L 0.50 


3/18/2011 4-309 Ni Total 2.2   ug/L 0.50 


3/18/2011 4-309 As Diss 0.72   ug/L 0.50 


3/18/2011 4-309 As Total 1.0   ug/L 0.50 


3/18/2011 4-309 Cd Diss 0.08 J ug/L 0.10 


3/18/2011 4-309 Cd Total 0.15   ug/L 0.10 


3/18/2011 4-309 Cr Diss 0.14 J ug/L 0.50 


3/18/2011 4-309 Cr Total 0.89   ug/L 0.50 


3/18/2011 4-309 Cu Diss 3.3   ug/L 0.50 


3/18/2011 4-309 Cu Total 4.9   ug/L 0.50 


3/18/2011 4-309 Zn Diss 25   ug/L 5.0 


3/18/2011 4-309 Zn Total 39   ug/L 5.0 


3/18/2011 4-309 NH3-N Total 0.68   mg/L 0.1 


3/18/2011 4-309 P Total 0.69   mg/L 0.03 


3/18/2011 4-309 DOC N/A 8.3   mg/L 1 


3/18/2011 4-309 EC N/A 48   umhos/cm 1.0 


3/18/2011 4-309 Hardness as CaCO3 Total 14   mg/L 5 


3/18/2011 4-309 Ortho-P Total 0.65 R  mg/L 0.03 


3/18/2011 4-309 pH N/A 7.0   pH Units   


3/18/2011 4-309 TDS N/A 48   mg/L 10 


3/18/2011 4-309 TKN Total 1.8   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/18/2011 4-309 TOC N/A 7.9   mg/L 1 


3/18/2011 4-309 TSS N/A 8.0   mg/L 3 


3/18/2011 4-309 Turbidity N/A 19   NTU 0.2 
J Qualifier – Reflects estimated analytical result value detected below the Reporting Limit and above the Method Detection Limit.  
The ‘J’ flag is equivalent to the DNQ Estimated Concentration flag. 
The “R” qualifier means that Dissolved fraction (<0.45 um) was requested on COC, but was not analyzed due to laboratory error.  Total fraction was reported; however, samples were pre-filtered 
through a coarse filter (1-2 um) prior to analysis and may not represent true total concentration. 
Sampling date provided are from when the first aliquot was collected. 
 







STORM EVENT 


05/16/2011 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability*
Antecedent 
Dry Hours*Type 


4-308 Napa Strip-1 Rainfall 0.34 
0.82 inches / 


94% 26.0 hours Yes 0 0 No   


4-309 Napa Strip-2 Rainfall 0.34 
0.82 inches / 


94% 26.0 hours Yes 10 97 No   
*Actual precipitation and antecedent dry period data is from the rain gauge at the 4-309 station. 
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Event Description 
The storm event of May 16, 2011 was expected to be an intense event produced by a low pressure system coming from the Gulf of Alaska. The storm 
was predicted to produce rain for about 18 hours beginning at 1100 on May 16, 2011, followed by 12 hours of showers, and then followed by a 
second storm which was expected to arrive by 1700 on May 17, 2011. Light, sporadic rainfall from showers began to fall at Napa station 4-309 at 
0904, May 16. However, the hydrograph for the station (included below) gives the start of rainfall at that station as 1309 – more than four hours later. 
This difference is due to the definition of the start of a Caltrans storm event. The start of rain is defined as the beginning of a six-hour period in which 
at least 0.1 inches of rain occurs. At the 4-309 station, the first such period was 1309 to 1909, May 16. The Caltrans Hydrologic Utility that produced 
the hydrograph used this definition to determine the start of rain at the station, rather than when rainfall was first detected. The duration of the entire 
rain event at the location was 11.8 hours and the total rainfall was 0.34 inches, as reckoned from 1309, May 16. Rainfall intensity peaked at 
approximately 0.24 inches per hour.  
 
Mobilization Summary 
Early on May 16, the forecast POP for the Napa area was 94 percent for a QPF of 0.82 inches through the early morning of May 17, 2011. Pre-storm 
station activities were performed at all Napa stations (4-308 and 4-309) between 1100 and 1200 on May 16, 2011. Sample pacing values were 
initially set to 4 liters at both stations 4-308 and 4-309 in anticipation of 0.7 inches of rain. These pacing values remained constant throughout the 
storm.  
 
Sampling Issues 
At the Napa Strip-1 station (4-308), no flow was observed or recorded. 
 
At the Napa Strip-2 station (4-309), the monitoring and sampling equipment functioned normally during this storm event. Once again, the recorded 
flow volume was extremely low. The largest flow measurement recorded was 0.001 liters per second. This level of flow is below the manufacturers’ 
range specifications for the flume and bubbler depth sensor in use at the Napa stations. As a result, any derived flow values should be considered as 
estimates at best. 
 
During the storm, there was no runoff observed from the strip into the station collection pipe or from the roadway onto the strip. Water was not 
flowing from the highway onto the strip surface due to physical blockage from an earthen berm where the road shoulder met soil. Additionally, along 
the northern 20 feet of the strip there is an asphalt berm that prevents water from the roadway surface from entering the vegetated strip. Water was 
observed pooling along the earthen and asphalt berms during the downpours, and then filtering in at the edge of the strip without entering the 
collection system. Rainfall was observed to be falling directly into the station’s flume. It seems apparent that this rain water was the only source of 
flow in the monitoring equipment and that any roadway runoff was infiltrating through the soil of the road shoulder. 
 
No runoff water was analyzed from this storm at the Napa location because of insufficient sample volumes. 
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Volumetric Runoff Coefficients 
At the 4-308 station, there was no storm runoff. 
 
At the Napa Strip-2 station (4-309), the volumetric runoff coefficient for this storm event was 0.003. This is lower than the historic range of 0.004 – 
0.031. There does not appear to be any storm water runoff at this site. At 0830, May 17, the flow meter reported 12 liters. The hydrograph for the 
station shows 10 liters for the same period. The difference is probably due to round-off errors from the accumulation of the very low values of 
recorded flow. Consequently, the volumetric runoff coefficient for this station is also just an estimate. 
  
Empirical Observations 
At the 4-308 station, there was no storm runoff. 
 
At the 4-309 station, the water was generally clear with low turbidity. Neither floating detritus nor oily sheen were observed. The water temperature 
was 11.5 degrees Celsius. The pH was 8.1. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


     There was no runoff at station 4-308. The very low measured runoff at the 4-309 station was probably rain water that fell directly into the station’s 
flume. 
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The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
     The Browns Valley, Napa weather station KCANAPA17 recorded 0.36 inches of rainfall from to 1414, May 16 to 0057, May 17, 2011. 0.34 
inches was recorded at Napa station 4-309 during the same period. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
     There was no runoff at station 4-308. The very low measured runoff at the 4-309 station was probably rain water that fell directly into the station’s 
flume. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
     Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Event Summary
Site: Napa Southern GRVTS 15 f t. (4-308)
Event: 5/16/2011


Catchment Area (ha): 0.0344


Rain Data
Start Date/Time: 05/16/11 13:09
Stop Date/Time: 05/17/11 01:00
Event Rain (mm): 8.64
Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time:
Stop Date/Time:
Total Flow Volume (L): 0
Peak Flow (L/s): 0.
Obs. Fraction Runoff/Rain Volume: 0.000


Notes: No sample data provided. Rainfall data from Napa station 4-309.
 


No flow or sample data due to infiltration. RF data is from the Napa 4-309 station. The historical RO/RF range was 0.001-0.030. Water was observed 
pooling along the earthen and asphalt berms during the storm, and then infiltrating into the earthen berm w/o entering the collection sys.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Napa Northern GRVTS 15 f t. (4-309)
Event: 5/16/2011


Catchment Area (ha): 0.0344


Rain Data
Start Date/Time: 05/16/11 13:09
Stop Date/Time: 05/17/11 01:00
Event Rain (mm): 8.64
Max Intensity (mm/hr): 6.10


Runoff Data
Start Date/Time: 05/16/11 08:45
Stop Date/Time: 05/17/11 08:46
Total Flow Volume (L): 10
Peak Flow (L/s): 0.00
Obs. Fraction Runoff/Rain Volume: 0.003


Sample Data
Start Date/Time: 05/16/11 08:45
Stop Date/Time: 05/17/11 07:58
Estimated Percent Capture: 97%
Successful Aliquots: 3


Notes:
 


The RO/RF for this event was 0.003. This is lower than the historic range of 0.004 – 0.031.Water was observed pooling along the earthen and asphalt 
berms, and then infiltrating into the earthen berm w/o entering the collection sys. See Event Description for rain data delay. No sample submitted to lab. 







STORM EVENT 


06/03/2011 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-308 
Napa Southern 
GRVTS 15 ft. Rainfall 0.89 


0.9 inches / 
73% 60.9 Yes 0 0 Yes   


4-309 
Napa Northern GRVTS 


15 ft. Rainfall 0.89 
0.9 inches / 


73% 60.9 Yes 22 93 Yes   
* Rainfall data is from the rain gauge located at the Napa Station 4-309 
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Event Description 
The storm event of June 4, 2011 was an unseasonably strong event produced by a low pressure system coming from the Gulf of Alaska. This system 
became “cutoff” – out of the jet stream – and meandered south off the California coast before making landfall. The storm was predicted to produce 
rain for about 42 hours beginning at 1100 on June 4, 2011. Rain began at the Napa location at 0223, June 4. The hydrograph (included below) gives 
2008, June 4 as the end of rainfall. This is result of the definition of a Caltrans storm event which defines the end of a storm as a 6-hour period with 
no more than 0.01 inches of rain. Between 2008, June 4 and 0300, June 5, there was no rainfall recorded. From 0300 to 0930, June 5, additional 
rainfall occurred that was excluded from the total shown in the hydrographs. The duration of the entire rain event at the location was 17.7 hours and 
the total rainfall was 0.89 inches up to 2008, June 4. Rainfall intensity peaked at approximately 0.72 inches per hour. These rainfall statistics are 
taken from the rain gauge at the Napa Strip-2 station (4-309). 
 
Mobilization Summary 
On June 3, the forecast POP for the Napa area was 73 percent for a QPF of 0.9 inches through the early morning of June 5, 2011. Pre-storm station 
activities were performed at all Napa stations (4-308 and 4-309) between 1130 and 1230 on June 3, 2011. Sample pacing values were initially set to 4 
liters at both stations 4-308 and 4-309 in anticipation of 0.55 inches of rain. These pacing values remained constant throughout the storm.  
 
Sampling Issues 
At the Napa Strip-1 station (4-308), no flow was observed or recorded. 
 
At the Napa Strip-2 station (4-309), the monitoring and sampling equipment functioned normally during this storm event. Once again, the recorded 
flow volume was extremely low. The largest flow measurement recorded was 0.003 liters per second. This level of flow is below the manufacturers’ 
range specifications for the flume and bubbler depth sensor in use at the Napa stations. As a result, any derived flow values should be considered as 
estimates at best. 
 
During the storm, at the Strip-2 station, there was no runoff observed from the strip into the station collection pipe or from the roadway onto the strip. 
Water was not flowing from the highway onto the strip surface due to physical blockage from an earthen berm where the road shoulder met soil. 
Additionally, along the northern 20 feet of the strip there is an asphalt berm that prevents water from the roadway surface from entering the vegetated 
strip. Water was observed pooling along the earthen and asphalt berms during the downpours, and then filtering in at the edge of the strip without 
entering the collection system. Rainfall was observed to be falling directly into the station’s flume. It seems apparent that this rain water was the only 
source of flow in the monitoring equipment and that any roadway runoff was infiltrating through the soil of the road shoulder. Photographs were 
taken of these phenomena. 
 
At the Strip-2 station, some warping was observed in the north end of the station flashing that caused some minor gaps between the flashing and the 
ground. Photographs were taken of this. 
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No runoff water was analyzed from this storm at the Napa location because of insufficient sample volumes. 
 
Volumetric Runoff Coefficients 
At the 4-308 station, there was no storm runoff. At the Napa Strip-2 station (4-309), the volumetric runoff coefficient for this storm event was 0.003. 
This is lower than the historic range of 0.004 – 0.031. This value is higher than the actual value because the rainfall data was truncated in accordance 
with the Caltrans storm definition. There does not appear to be any storm water runoff at this site.  
 
Empirical Observations 
At the 4-308 station, there was no storm runoff. 
 
At the 4-309 station, the water was generally clear with low turbidity. Neither floating detritus nor oily sheen were observed. A large number of pill 
bugs were found in the sampling reservoir. The water temperature ranged from 14.2 to 17.5 degrees Celsius. The pH ranged from 8.9 to 9.5. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. Storm Event 7 PSTMs - 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


     See the Volumetric Runoff Coefficients section. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
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     The Browns Valley, Napa station KCANAPA17 recorded 0.99 inches of rainfall from 0257 to 1911, June 4, 2011. Napa Strip-2 station 4-309 
recorded 0.89 inches during the same period. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
     See the Volumetric Runoff Coefficients section. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
   Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Event Summary
Site: Napa Southern GRVTS 15 f t. (4-308)
Event: 6/4/2011


Catchment Area (ha): 0.0344


Rain Data
Start Date/Time: 06/04/11 02:23
Stop Date/Time: 06/04/11 20:08
Event Rain (mm): 22.61
Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time:
Stop Date/Time:
Total Flow Volume (L): 0
Peak Flow (L/s): 0.
Obs. Fraction Runoff/Rain Volume: 0.000


Notes: No sample data provided. 
 


No flow or sample data due to infiltration. RF data is from the Napa 4-309 station. The historical RO/RF range was 0.001-0.030. Water was observed 
pooling along the earthen and asphalt berms during the storm, and then infiltrating into the earthen berm w/o entering the collection sys.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Napa Northern GRVTS 15 f t. (4-309)
Event: 6/4/2011


Catchment Area (ha): 0.0344


Rain Data
Start Date/Time: 06/04/11 02:23
Stop Date/Time: 06/04/11 20:08
Event Rain (mm): 22.61
Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 06/04/11 01:55
Stop Date/Time: 06/05/11 10:36
Total Flow Volume (L): 22
Peak Flow (L/s): 0.00
Obs. Fraction Runoff/Rain Volume: 0.003


Sample Data
Start Date/Time: 06/04/11 01:55
Stop Date/Time: 06/05/11 08:24
Estimated Percent Capture: 93%
Successful Aliquots: 5


Notes:
 


The RO/RF for this event was 0.003. This is lower than the historic range of 0.004 – 0.031.Water was observed pooling along the earthen and asphalt 
berms, and then infiltrating into the earthen berm w/o entering the collection sys. See Event Description for rain data delay. No sample submitted to lab. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-310 San Mateo EOP Rainfall 2.86 2.4/100% >72 Yes 463,497 98 Yes 


Flow was bypassing collection 
system due to clogged drain inlet 
upstream. Sample is therefore 
not representative of only flow 
from station's typical drainage 
area.  


4-311 San Mateo Middle 
GRVTS (16 ft) Rainfall 2.86 2.4/100% >72 Yes 335 0 No 


Flow was bypassing collection 
system and entering 4-312 due to 
channeling occurring at 
dirt/asphalt interface. As a result, 
no samples were collected at 
station 4-311. 


4-312 San Mateo End  
GRVTS (16 ft) Rainfall 2.86 2.4/100% >72 Yes 199,185 100 Yes 


Overflow/bypass flow from 4-310 
and 4-311 were directed to 4-312. 
Sample is therefore not 
representative of only flow from 
station's typical drainage area. 
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Event Description 
A storm system from the Pacific Ocean moved through the Northern California area. The storm started early morning on 10/13/09, and dissipated late 
afternoon on 10/13/09. The storm produced around 2.9" of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. The team arrived at site early morning on 10/13/09. Pre-storm set-up was performed on 10/12/09, 
during storm observations were performed on 10/13/09, and after storm inspections were performed early morning on 10/14/09. 
 
Sampling Issues 
At the EOP station (4-310), a storm drain 286 feet upstream of the collection pipe was observed to be clogged at 16:00 on 10/13. As a result, a 
significant amount of flow bypassed the storm drain and entered the collection pipe. The storm drain was cleared upon observation; however, half of 
the flow still bypassed the storm drain. During part of the storm, flow bypassed the collection pipe due to high flow exceeding the capacity of the 
collection pipe. The sample is therefore not representative of only runoff from the station's typical drainage area. The clogged drain inlet will be 
cleaned during future pre-storm set-ups and will be monitored during and after storm events. 
 
Flow from station 4-311 (the middle GRVTS) bypassed that station and entered 4-312 (the end GRVTS) due to channeling occurring at the 
dirt/asphalt interface to 4-311. As a result, no samples were collected at station 4-311, and excess flow (which would normally be directed to stations 
4-310 and 4-311) was directed to 4-312. The sample from 4-312 is therefore not representative of only runoff from the station's typical drainage area. 
The channeling area at station 4-311 was backfilled so that flow will not bypass 4-311 during future storms. Also, Caltrans was notified that vehicles 
owned by the landscaping contractors should avoid parking at those areas. (MACTEC staff have already been avoiding parking in those areas). 
 
Due to the overflow and bypass flow issues, the observed runoff-rainfall ratios, as listed in the hydrographs, are therefore not representative of typical 
conditions anticipated for these stations. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. (Note: Some data corrections may have to be made, however, during the report writing 
phase of the project). 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Poor.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 
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The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


No. Due to issues described above and estimated drainage areas being off. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Runoff response to rainfall seems reasonable generally; however, the sudden increase in flow at EOP (4-310) around 8:00 on 10/13/09 may 
have been caused by clogging of the nearby storm drain and consequently excess runoff. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: San Mateo EOP (4-310)
Event: 10/13/2009


Catchment Area (ha): 0.0734
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 10/13/09 03:30
Stop Date/Time: 10/13/09 17:04
Event Rain (mm): 72.60


Max Intensity (mm/hr): 14.40


Runoff Data
Start Date/Time: 10/13/09 03:40
Stop Date/Time: 10/13/09 18:15
Total Flow Volume (L): 463497


Peak Flow (L/s): 37.35
Obs. Fraction Runoff/Rain Volume: 8.698


Sample Data
Start Date/Time: 10/13/09 04:06
Stop Date/Time: 10/13/09 15:33
Estimated Percent Capture: 98%


Successful Aliquots: 527
Notes:


A storm drain 286 feet upstream of the EOP collection pipe was found clogged at 16:00 on 10/13. As a result, a significant amount of flow bypassed the storm drain and entered the collection pipe. The storm
drain was cleared upon observation, however, half of flow still bypassed the storm drain. During part of the storm, flow bypassed the collection pipe due to high flow exceeding the capacity of the collection pipe
Sample is therefore not representative of only flow from station's normal drainage area..  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Event Summary
Site: San Mateo Middle GRVTS (16f t, 4-311)
Event: 10/13/2009


Catchment Area (ha): 0.0855
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 10/13/09 03:23
Stop Date/Time: 10/13/09 23:14
Event Rain (mm): 72.60


Max Intensity (mm/hr): 14.40


Runoff Data
Start Date/Time: 10/13/09 03:28
Stop Date/Time: 10/13/09 16:50
Total Flow Volume (L): 335


Peak Flow (L/s): 0.05
Obs. Fraction Runoff/Rain Volume: 0.005


Notes: Flow from station 4-311 bypassed that station and entered 4-312 due to channeling occurring at the dirt/asphalt interface to 4-311. As a result, no samples were collected at 
station 4-311, and excess flow (which would normally be directed to stations 4-310 and 4-311) was directed to 4-312.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: San Mateo End GRVTS (16 f t, 4-312)
Event: 10/13/2009


Catchment Area (ha): 0.0808
Assumed Fraction Runof f /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 10/13/09 03:30
Stop Date/Time: 10/13/09 17:04
Event Rain (mm): 72.60


Max Intensity (mm/hr): 14.40


Runoff Data
Start Date/Time: 10/13/09 03:40
Stop Date/Time: 10/13/09 18:00
Total Flow Volume (L): 199185


Peak Flow (L/s): 33.74
Obs. Fraction Runoff/Rain Volume: 3.396


Sample Data
Start Date/Time: 10/13/09 04:24
Stop Date/Time: 10/13/09 16:48
Estimated Percent Capture: 100%


Successful Aliquots: 274


Notes: Overflow/bypass flow from 4-310 and 4-311 were directed to 4-312. Sample is therefore not representative of only flow from station's typical 
drainage area.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting Limit


10/13/2009 4-310 4-310-0910131533-000 Temperature N/A 16.6 °C 0.1 


10/13/2009 4-310 4-310-0910131533-000 pH N/A 7.30 pH Unit 0.1 


10/13/2009 4-310 4-310-0910131533-000 Hardness as CaCO3 Total 38   mg/L 2 


10/13/2009 4-310 4-310-0910131533-000 TDS N/A 70   mg/L 1 


10/13/2009 4-310 4-310-0910131533-000 TSS N/A 66   mg/L 1 


10/13/2009 4-310 4-310-0910131533-000 EC N/A 60.0   umhos/cm 1.0 


10/13/2009 4-310 4-310-0910131533-000 TOC N/A 6.7   mg/L 1.0 


10/13/2009 4-310 4-310-0910131533-000 DOC N/A 4.7   mg/L 1.0 


10/13/2009 4-310 4-310-0910131533-000 Turbidity N/A 23.6   NTU 0.05 


10/13/2009 4-310 4-310-0910131533-000 NH3-N Total 0.10 U mg/L 0.10 


10/13/2009 4-310 4-310-0910131533-000 NO3-N N/A 0.22   mg/L 0.10 


10/13/2009 4-310 4-310-0910131533-000 NO2-N N/A ND U mg/L 0.10 


10/13/2009 4-310 4-310-0910131533-000 TKN Total 1.32   mg/L 0.10 


10/13/2009 4-310 4-310-0910131533-000 P Total 0.22   mg/L 0.03 


10/13/2009 4-310 4-310-0910131533-000 Ortho-P Diss 0.05   mg/L 0.03 


10/13/2009 4-310 4-310-0910131533-000 As Diss 0.3 J ug/L 0.5 


10/13/2009 4-310 4-310-0910131533-000 As Total 0.8   ug/L 0.5 


10/13/2009 4-310 4-310-0910131533-000 Cd Diss ND U ug/L 0.2 


10/13/2009 4-310 4-310-0910131533-000 Cd Total 0.3   ug/L 0.2 


10/13/2009 4-310 4-310-0910131533-000 Cr Diss 5.7   ug/L 1.0 


10/13/2009 4-310 4-310-0910131533-000 Cr Total 15   ug/L 1.0 


10/13/2009 4-310 4-310-0910131533-000 Cu Diss 15   ug/L 1.0 


10/13/2009 4-310 4-310-0910131533-000 Cu Total 62   ug/L 1.0 


10/13/2009 4-310 4-310-0910131533-000 Pb Diss 1.7   ug/L 1.0 


10/13/2009 4-310 4-310-0910131533-000 Pb Total 32   ug/L 1.0 


10/13/2009 4-310 4-310-0910131533-000 Ni Diss 1.3   ug/L 1.0 
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10/13/2009 4-310 4-310-0910131533-000 Ni Total 9.8   ug/L 1.0 


10/13/2009 4-310 4-310-0910131533-000 Zn Diss 18   ug/L 5.0 


10/13/2009 4-310 4-310-0910131533-000 Zn Total 140   ug/L 5.0 


10/13/2009 4-312 4-312-0910131640-000 Temperature N/A 16.6 °C 0.1 


10/13/2009 4-312 4-312-0910131640-000 pH N/A 7.58 pH Unit 0.1 


10/13/2009 4-312 4-312-0910131640-000 Hardness as CaCO3 Total 32   mg/L 2 


10/13/2009 4-312 4-312-0910131640-000 TDS N/A 84   mg/L 1 


10/13/2009 4-312 4-312-0910131640-000 TSS N/A 37   mg/L 1 


10/13/2009 4-312 4-312-0910131640-000 EC N/A 113   umhos/cm 1.0 


10/13/2009 4-312 4-312-0910131640-000 TOC N/A 8.8   mg/L 1.0 


10/13/2009 4-312 4-312-0910131640-000 DOC N/A 5.6   mg/L 1.0 


10/13/2009 4-312 4-312-0910131640-000 Turbidity N/A 21.7   NTU 0.05 


10/13/2009 4-312 4-312-0910131640-000 NH3-N Total 0.11   mg/L 0.10 


10/13/2009 4-312 4-312-0910131640-000 NO3-N N/A 0.93   mg/L 0.10 


10/13/2009 4-312 4-312-0910131640-000 NO2-N N/A ND U mg/L 0.10 


10/13/2009 4-312 4-312-0910131640-000 TKN Total 1.16   mg/L 0.10 


10/13/2009 4-312 4-312-0910131640-000 P Total 0.26   mg/L 0.03 


10/13/2009 4-312 4-312-0910131640-000 Ortho-P Diss 0.15   mg/L 0.03 


10/13/2009 4-312 4-312-0910131640-000 As Diss 0.5   ug/L 0.5 


10/13/2009 4-312 4-312-0910131640-000 As Total 1.0   ug/L 0.5 


10/13/2009 4-312 4-312-0910131640-000 Cd Diss ND U ug/L 0.2 


10/13/2009 4-312 4-312-0910131640-000 Cd Total 0.1 J ug/L 0.2 


10/13/2009 4-312 4-312-0910131640-000 Cr Diss 4.9   ug/L 1.0 


10/13/2009 4-312 4-312-0910131640-000 Cr Total 11   ug/L 1.0 


10/13/2009 4-312 4-312-0910131640-000 Cu Diss 12   ug/L 1.0 


10/13/2009 4-312 4-312-0910131640-000 Cu Total 31   ug/L 1.0 


10/13/2009 4-312 4-312-0910131640-000 Pb Diss 0.9 J ug/L 1.0 


10/13/2009 4-312 4-312-0910131640-000 Pb Total 17   ug/L 1.0 


10/13/2009 4-312 4-312-0910131640-000 Ni Diss 1.2   ug/L 1.0 


10/13/2009 4-312 4-312-0910131640-000 Ni Total 6.5   ug/L 1.0 
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10/13/2009 4-312 4-312-0910131640-000 Zn Diss 9.4   ug/L 5.0 


10/13/2009 4-312 4-312-0910131640-000 Zn Total 52   ug/L 5.0 


 
 
Analytical Results Summary 
 
Preliminary examination of the analytical data for San Mateo GRVTS stations 4-310 (EOP) and 4-312 (16-foot biostrip) indicates that concentrations 
of the analyzed constituents at the EOP station are mostly lower than concentrations generally observed in freeway runoff samples (Caltrans 2003).  
Comparison of the results for the two stations indicates that all constituents were lower in the 16-foot biostrip discharge than the EOP runoff with the 
following exceptions: 


•  Total and dissolved arsenic, total phosphorus (P), dissolved organic carbon (DOC), total organic carbon (TOC), total dissolved solids (TDS), 
specific conductance (EC), and nitrate. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol.


(L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


  
Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-310 San Mateo EOP Rainfall 0.2 0.16"/100% >72 hours Yes 9,106 100 Yes 
  


4-311 San Mateo Middle 
GRVTS (16 ft) Rainfall 0.2 0.16"/100% >72 hours Yes 7 0 No 


No samples were taken due 
to flow bypassing 4-311 and 
entering 4-312.  


4-312 San Mateo End 
GRVTS (16 ft) Rainfall 0.2 0.16"/100% >72 hours Yes 3,919 99 Yes 


4-312 received excess flow 
that bypassed 4-311.  
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Event Description 
A storm system from the Pacific Ocean moved through the Northern California area. The storm started around noon on 11/20/09, and lasted for about 3 hours. The 
storm produced around 0.2" of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. The team arrived at site early afternoon on 11/20/09. Pre-storm set-up was performed on 11/19/09, during 
storm observations were performed on 11/20/09, and after storm inspections were performed early morning on 11/21/09. 
 
Sampling Issues 
At 4-310, flow stopped 10 minutes before the last recorded rainfall, due to the fact that the last rainfall of 0.01” did not result in flow. Flow from station 4-311 (the 
middle GRVTS) bypassed that station and entered 4-312 (the end GRVTS), which was caused by the edge of the vegetated strip next to the dirt area being higher 
than the edge of pavement according to field observations. As a result, no samples were collected at station 4-311, and excess flow was directed to 4-312. The 
sample from 4-312 is therefore not representative of only runoff from the station's expected drainage area. This bypassing problem is a recurring problem and 
possible solutions (re-grading etc.) will be investigated. Some gaps were observed under the flashing at 4-311 and 4-312, despite having backfilled the holes and 
adding more bolts during site maintenance following the first storm (10-13-09 storm). The gaps will be backfilled during pre-storm set-ups.  
 
The observed fraction of runoff/rainfall volume as shown on the hydrograph is high for 4-310 possibly due to the estimated drainage area being off. More field 
observations on drainage areas will be performed during the next storm. Debris in the 4-310 sampling tray and flume was cleared out at 13:45, but this had not 
caused any backup of flow or an elevated level reading. Due to the bypass flow issues, the observed runoff-rainfall ratios and flows, as listed in the hydrographs, 
are therefore not representative of typical conditions anticipated for stations 4-311 and 4-312. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
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The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The observed fraction of runoff/rainfall volume as shown on the hydrograph is high for 4-310 possibly due to the estimated drainage area being off. More 
field observations on drainage areas will be performed during the next storm. There were bypassing issues at 4-311 and excess flow at 4-312.  


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
The observed fraction of runoff/rainfall volume as shown on the hydrograph is high for 4-310 possibly due to the estimated drainage area being off. More 
field observations on drainage areas will be performed during the next storm. Runoff response to rainfall at 4-311 and 4-312 are not reasonable due to 
bypassing at 4-311 and excess flow at 4-312. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
The continuous bypassing issue at 4-311 needs further investigations to find a solution. 
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-310
Event: 11/20/2009


Catchment Area (ha): 0.1
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 11/20/09 11:37
Stop Date/Time: 11/20/09 15:04
Event Rain (mm): 5.10


Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 11/20/09 11:39
Stop Date/Time: 11/20/09 15:30
Total Flow Volume (L): 9106


Peak Flow (L/s): 5.15
Obs. Fraction Runoff/Rain Volume: 1.786


Sample Data
Start Date/Time: 11/20/09 11:54
Stop Date/Time: 11/20/09 14:30
Estimated Percent Capture: 100%


Successful Aliquots: 150


Notes: Flow stopped 10 minutes before the last recorded rainfall, due to the fact that the last rainfall of 0.01” did not result in flow. The observed fraction of runoff/rainfall volume as shown on 
the hydrograph is high for 4-310 possibly due to the estimated drainage area being off. More field observations on drainage areas will be performed during the next storm.No bypassing 
was observed.  







Post Storm Technical Memorandum   
 Contract No: 43A0208 
 Task Order: 18 
 Project: ORVTS Event Start Date: 11/20/2009 
 


 Page 5 of 10 
 


 


0


0.01


0.02


0.03


0.04


0.05


0


3


6


9


12


15


11
/2


0/
09


 9
:0


0


11
/2


0/
09


 9
:3


0


11
/2


0/
09


 1
0:


00


11
/2


0/
09


 1
0:


30


11
/2


0/
09


 1
1:


00


11
/2


0/
09


 1
1:


30


11
/2


0/
09


 1
2:


00


11
/2


0/
09


 1
2:


30


11
/2


0/
09


 1
3:


00


11
/2


0/
09


 1
3:


30


11
/2


0/
09


 1
4:


00


11
/2


0/
09


 1
4:


30


11
/2


0/
09


 1
5:


00


11
/2


0/
09


 1
5:


30


Fl
ow


 R
at


e 
(L


/s
)


R
ai


nf
al


l I
nt


en
si


ty
 (m


m
/h


r)


Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Event Summary
Site: 4-311
Event: 11/20/2009


Catchment Area (ha): 0.114
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 11/20/09 11:37
Stop Date/Time: 11/20/09 15:04
Event Rain (mm): 5.10


Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 11/20/09 11:53
Stop Date/Time: 11/20/09 15:30
Total Flow Volume (L): 7


Peak Flow (L/s): 0.00
Obs. Fraction Runoff/Rain Volume: 0.001


Notes: Flow bypassed 4-311 and entered 4-312 due to edge of the vegetated strip next to the dirt area at 4-311 being higher than the edge of pavement. As a result, no samples were 
collected at 4-311, and excess flow went to 4-312. Runoff stopped before the end of recorded rainfall because the last recorded rainfall did not result in flow.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-312
Event: 11/20/2009


Catchment Area (ha): 0.114
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 11/20/09 11:37
Stop Date/Time: 11/20/09 15:04
Event Rain (mm): 5.10


Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 11/20/09 11:39
Stop Date/Time: 11/20/09 17:21
Total Flow Volume (L): 3919


Peak Flow (L/s): 2.17
Obs. Fraction Runoff/Rain Volume: 0.674


Sample Data
Start Date/Time: 11/20/09 12:04
Stop Date/Time: 11/20/09 14:44
Estimated Percent Capture: 99%


Successful Aliquots: 137


Notes: 4-312 received flow that bypassed 4-311 through out the storm event. Sample is therefore not representative of only flow from the station's 
expected drainage area.  
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Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting Limit


11/20/2009 4-310 4-310-0911201430-000 Temperature N/A 13.2 °C 0.1 


11/20/2009 4-310 4-310-0911201430-000 pH N/A 6.0 J pH Unit 0.1 


11/20/2009 4-310 4-310-0911201430-000 Hardness as CaCO3 Total 30 mg/L 2 


11/20/2009 4-310 4-310-0911201430-000 TDS N/A 76 mg/L 1 


11/20/2009 4-310 4-310-0911201430-000 TSS N/A 35 mg/L 1 


11/20/2009 4-310 4-310-0911201430-000 EC N/A 115 umhos/cm 1.0 


11/20/2009 4-310 4-310-0911201430-000 TOC N/A 10.8 mg/L 1.0 


11/20/2009 4-310 4-310-0911201430-000 DOC N/A 7.0 mg/L 1.0 


11/20/2009 4-310 4-310-0911201430-000 Turbidity N/A 58.3 NTU 0.05 


11/20/2009 4-310 4-310-0911201430-000 NH3-N Total 0.69 mg/L 0.10 


11/20/2009 4-310 4-310-0911201430-000 NO3-N N/A 0.60 mg/L 0.10 


11/20/2009 4-310 4-310-0911201430-000 NO2-N N/A 0.06 J mg/L 0.10 


11/20/2009 4-310 4-310-0911201430-000 TKN Total 2.29 mg/L 0.10 


11/20/2009 4-310 4-310-0911201430-000 P Total 0.21 mg/L 0.03 


11/20/2009 4-310 4-310-0911201430-000 Ortho-P Diss 0.06 mg/L 0.03 


11/20/2009 4-310 4-310-0911201430-000 As Diss 0.4 J ug/L 0.5 


11/20/2009 4-310 4-310-0911201430-000 As Total 1.2 ug/L 0.5 


11/20/2009 4-310 4-310-0911201430-000 Cd Diss ND U ug/L 0.2 


11/20/2009 4-310 4-310-0911201430-000 Cd Total 0.4 U ug/L 0.2 


11/20/2009 4-310 4-310-0911201430-000 Cr Diss 14 ug/L 1.0 


11/20/2009 4-310 4-310-0911201430-000 Cr Total 26 ug/L 1.0 


11/20/2009 4-310 4-310-0911201430-000 Cu Diss 63 ug/L 1.0 


11/20/2009 4-310 4-310-0911201430-000 Cu Total 160 ug/L 1.0 


11/20/2009 4-310 4-310-0911201430-000 Pb Diss 0.6 J ug/L 1.0 


11/20/2009 4-310 4-310-0911201430-000 Pb Total 31 ug/L 1.0 


11/20/2009 4-310 4-310-0911201430-000 Ni Diss 3.3 ug/L 1.0 
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11/20/2009 4-310 4-310-0911201430-000 Ni Total 13 ug/L 1.0 


11/20/2009 4-310 4-310-0911201430-000 Zn Diss 49 ug/L 5.0 


11/20/2009 4-310 4-310-0911201430-000 Zn Total 230 ug/L 5.0 


11/20/2009 4-312 4-312-0911201613-000 Temperature N/A 12.9 °C 0.1 


11/20/2009 4-312 4-312-0911201613-000 pH N/A 6.3 J pH Unit 0.1 


11/20/2009 4-312 4-312-0911201613-000 Hardness as CaCO3 Total 54 mg/L 2 


11/20/2009 4-312 4-312-0911201613-000 TDS N/A 92 mg/L 1 


11/20/2009 4-312 4-312-0911201613-000 TSS N/A 20 mg/L 1 


11/20/2009 4-312 4-312-0911201613-000 EC N/A 137 umhos/cm 1.0 


11/20/2009 4-312 4-312-0911201613-000 TOC N/A 11.7 mg/L 1.0 
11/20/2009 4-312 4-312-0911201613-000 DOC N/A 8.4 mg/L 1.0 


11/20/2009 4-312 4-312-0911201613-000 Turbidity N/A 38.6 NTU 0.05 


11/20/2009 4-312 4-312-0911201613-000 NH3-N Total 0.37 mg/L 0.10 


11/20/2009 4-312 4-312-0911201613-000 NO3-N N/A 1.74 mg/L 0.10 


11/20/2009 4-312 4-312-0911201613-000 NO2-N N/A 0.05 J mg/L 0.10 


11/20/2009 4-312 4-312-0911201613-000 TKN Total 2.48 mg/L 0.10 


11/20/2009 4-312 4-312-0911201613-000 P Total 0.33 mg/L 0.03 


11/20/2009 4-312 4-312-0911201613-000 Ortho-P Diss 0.19 mg/L 0.03 


11/20/2009 4-312 4-312-0911201613-000 As Diss 0.6 ug/L 0.5 


11/20/2009 4-312 4-312-0911201613-000 As Total 1.4 ug/L 0.5 


11/20/2009 4-312 4-312-0911201613-000 Cd Diss ND U ug/L 0.2 


11/20/2009 4-312 4-312-0911201613-000 Cd Total 0.1 UJ ug/L 0.2 


11/20/2009 4-312 4-312-0911201613-000 Cr Diss 8.0 ug/L 1.0 


11/20/2009 4-312 4-312-0911201613-000 Cr Total 15 ug/L 1.0 


11/20/2009 4-312 4-312-0911201613-000 Cu Diss 27 ug/L 1.0 


11/20/2009 4-312 4-312-0911201613-000 Cu Total 54 ug/L 1.0 


11/20/2009 4-312 4-312-0911201613-000 Pb Diss 0.7 J ug/L 1.0 


11/20/2009 4-312 4-312-0911201613-000 Pb Total 20 ug/L 1.0 


11/20/2009 4-312 4-312-0911201613-000 Ni Diss 2.3 ug/L 1.0 
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11/20/2009 4-312 4-312-0911201613-000 Ni Total 9.4 ug/L 1.0 


11/20/2009 4-312 4-312-0911201613-000 Zn Diss 16 ug/L 5.0 


11/20/2009 4-312 4-312-0911201613-000 Zn Total 66 ug/L 5.0 


 
Analytical Results Summary 
 
Preliminary examination of the analytical data for San Mateo GRVTS stations 4-310 (EOP) and 4-312 (16-foot biostrip) indicates that concentrations of 


all analyzed constituents at each station are similar to results from the previous storm (10/13/09 storm). Concentrations of all analyzed constituents from 


the EOP runoff are lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the results between the EOP 


station (4-310) and the strip station (4-312) indicates that concentrations of all constituents were higher in the EOP runoff than the 16-foot biostrip 


discharge with the following exceptions:  


1) Concentrations of DOC, total hardness, TKN, TOC, total phosphorus, TDS, Specific conductance, dissolved orthophosphate, and Nitrate as N in 
runoff from 4-312 were higher than that from the EOP  


2) Concentrations of total and dissolved arsenic, and dissolved lead in runoff from 4-312 were slightly higher than that from the EOP 


 


Exception 1) is possibly due to soil erosion and nutrients contribution from contact between runoff and ice plants/soil. The reason for arsenic in 


exception 2) may be due to the soil being a source of arsenic. Overall, results show for most constituents that the vegetated strip provided some level of 


treatment. Some constituents such as copper and zinc showed significant reduction in concentration from the strip compared to EOP.  


 


pH for both stations for this event were measured in the field but there were calibration issues, therefore, pH was also measured by the lab, and the lab 


results are reported here. By the time of pH measurements, the holding time had been exceeded; therefore, these pH results were qualified with a “J”. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture


Sufficient 
Sample 
Volume Comments 


  
Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-310 San Mateo EOP Rainfall 0.92 0.33"/80% >72 hrs Yes 29,284 99 Yes   


4-311 San Mateo Middle 
GRVTS (16 ft) Rainfall 0.92 0.33"/80% >72 hrs Yes 14 0 No 


No samples were taken due to 
flow pooling at the 
dirt/vegetation interface of 4-
311, and very little flow 
reaching the collection pipe. 
Options are being investigated 
to fix this problem.  


4-312 San Mateo End 
GRVTS (16 ft) Rainfall 0.92 0.33"/80% >72 hrs Yes 20,339 100 Yes 


4-312 may have received a 
small amount of excess flow 
that bypassed 4-311, though 
excess flow entering 4-312 
was not actually observed 
during the site visits. 
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Event Description 
A storm system from the North Pacific Ocean moved through the northern California area. The storm started early afternoon on 12/11/09, and continued into the 
early morning of 12/13/09. The storm produced around 0.9” of rainfall at the monitored site. 
  
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 12/10/09, during storm monitoring was performed on 12/11/09 and 
12/12/09, and post storm observations were performed on 12/13/09. The first set of samples was shipped in the afternoon of 12/12/09 to be analyzed for short-hold 
time analytes, and the second set of samples was shipped in the afternoon of 12/13/09. 
 
Sampling Issues 
Flow from station 4-311 (middle GRVTS) pooled in the dirt area between the highway shoulder and the 4-311 vegetated strip. A small amount may have bypassed 
that station and entered 4-312 (the end GRVTS), though this was not observed during the site visits. The bypassing/pooling problem is a recurring problem and 
possible measures are being investigated to fix it. As a result of the bypassing/pooling, no sample was taken from 4-311 and samples collected from 4-312 may not 
be representative of only runoff from the station’s expected drainage area. 
 
The observed fraction of runoff/rainfall volume as shown on the hydrograph is high for 4-310 possibly due to the estimated drainage area being off; however, the 
estimated drainage area is based on best efforts from field observation and as-built drawings. Due to the bypassing/pooling problem at 4-311, observed fractions of 
runoff/rainfall volume at 4-311 and to a lesser extent, 4-312, as shown in hydrographs, are not representative of typical conditions anticipated for stations 4-311 
and 4-312.  
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 
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The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The observed fraction of runoff/rainfall volume as shown on the hydrograph is high for 4-310 possibly due to the estimated drainage area being off; 
however, the estimated drainage area is based on best efforts from field observation and as-built drawings. Due to the bypassing/pooling problem at 4-
311, observed fractions of runoff/rainfall volume at 4-311 and to a lesser extent, 4-312, as shown in hydrographs, are not representative of typical 
conditions anticipated for stations 4-311 and 4-312. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


No. due to bypassing/pooling issues at 4-311 and possibly some excess flow at 4-312. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Runoff response to rainfall at 4-311 is not reasonable due to bypassing/pooling at 4-311. There may have been some excess flow to 4-312, from 4-311. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
The recurring bypassing/pooling problem at 4-311 is being investigated for possible resolutions. 
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-310
Event: 12/11/2009


Catchment Area (ha): 0.091
Assumed Fraction Runof f /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 12/11/09 14:11
Stop Date/Time: 12/13/09 04:17
Event Rain (mm): 23.30


Max Intensity (mm/hr): 20.40


Runoff Data
Start Date/Time: 12/11/09 14:06
Stop Date/Time: 12/13/09 10:41
Total Flow Volume (L): 29284


Peak Flow (L/s): 11.06
Obs. Fraction Runoff/Rain Volume: 1.381


Sample Data
Start Date/Time: 12/11/09 14:23
Stop Date/Time: 12/13/09 09:19
Estimated Percent Capture: 99%


Successful Aliquots: 152


Notes: No bypassing was observed.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Event Summary
Site: 4-311
Event: 12/11/2009


Catchment Area (ha): 0.106
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 12/11/09 14:11
Stop Date/Time: 12/13/09 04:17
Event Rain (mm): 23.30


Max Intensity (mm/hr): 20.40


Runoff Data
Start Date/Time: 12/11/09 14:24
Stop Date/Time: 12/13/09 01:21
Total Flow Volume (L): 14


Peak Flow (L/s): 0.01
Obs. Fraction Runoff/Rain Volume: 0.001


Notes: Flow from 4-311 pooled in dirt area between highway shoulder and vegetation. A small amount may have bypassed 4-311 and entered 4-312, though this was not observed during visits. 
Bypassing/pooling problem is recurring - possible solutions are being investigated to fix it. No sample was taken at 4-311 due to lack of flow.Flow stoped before end of rain possibly due 
to bypassing and/or infiltration.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-312
Event: 12/11/2009


Catchment Area (ha): 0.106
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 12/11/09 14:11
Stop Date/Time: 12/13/09 04:17
Event Rain (mm): 23.30


Max Intensity (mm/hr): 20.40


Runoff Data
Start Date/Time: 12/11/09 14:07
Stop Date/Time: 12/13/09 10:40
Total Flow Volume (L): 20339


Peak Flow (L/s): 3.86
Obs. Fraction Runoff/Rain Volume: 0.824


Sample Data
Start Date/Time: 12/11/09 14:31
Stop Date/Time: 12/13/09 09:52
Estimated Percent Capture: 100%


Successful Aliquots: 309


Notes: 4-312 may have received excess flow that bypassed 4-311 during storm, though this was not observed during site visits. Sample may therefore 
not be representative of only flow from the station's expected drainage area.  


 







Post Storm Technical Memorandum   
 Contract No: 43A0208 
 Task Order: 18 
 Project: ORVTS Event Start Date: 12/11/2009  
 


 Page 7 of 10 
 


Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting Limit 


12/11/2009 4-310 4-310-0912130919-000 Temperature N/A 9.1 °C 0.1 


12/11/2009 4-310 4-310-0912130919-000 pH N/A 7.8 pH Unit 0.1 


12/11/2009 4-310 4-310-0912130919-000 Hardness as CaCO3 Total 40 mg/L 2 


12/11/2009 4-310 4-310-0912130919-000 TDS N/A 52 mg/L 1 


12/11/2009 4-310 4-310-0912130919-000 TSS N/A 36 mg/L 1 


12/11/2009 4-310 4-310-0912130919-000 EC N/A 143 umhos/cm 1.0 


12/11/2009 4-310 4-310-0912130919-000 TOC N/A 14.6 mg/L 1.0 


12/11/2009 4-310 4-310-0912130919-000 DOC N/A 9.7 mg/L 1.0 


12/11/2009 4-310 4-310-0912130919-000 Turbidity N/A 35.9 NTU 0.05 


12/11/2009 4-310 4-310-0912130919-000 NH3-N Total 0.61 mg/L 0.10 


12/11/2009 4-310 4-310-0912130919-000 NO3-N N/A 0.52 mg/L 0.10 


12/11/2009 4-310 4-310-0912130919-000 NO2-N N/A 0.08 mg/L 0.10 


12/11/2009 4-310 4-310-0912130919-000 TKN Total 1.34 mg/L 0.10 


12/11/2009 4-310 4-310-0912130919-000 P Total 0.10 mg/L 0.03 


12/11/2009 4-310 4-310-0912130919-000 Ortho-P Diss 0.03 mg/L 0.03 


12/11/2009 4-310 4-310-0912130919-000 As Diss 0.4 J ug/L 0.5 


12/11/2009 4-310 4-310-0912130919-000 As Total 0.8 ug/L 0.5 


12/11/2009 4-310 4-310-0912130919-000 Cd Diss ND U ug/L 0.2 


12/11/2009 4-310 4-310-0912130919-000 Cd Total 0.3 ug/L 0.2 


12/11/2009 4-310 4-310-0912130919-000 Cr Diss 9.0 ug/L 1.0 


12/11/2009 4-310 4-310-0912130919-000 Cr Total 16 ug/L 1.0 


12/11/2009 4-310 4-310-0912130919-000 Cu Diss 28 ug/L 1.0 


12/11/2009 4-310 4-310-0912130919-000 Cu Total 86 ug/L 1.0 


12/11/2009 4-310 4-310-0912130919-000 Pb Diss 0.2 J ug/L 1.0 


12/11/2009 4-310 4-310-0912130919-000 Pb Total 25 ug/L 1.0 


12/11/2009 4-310 4-310-0912130919-000 Ni Diss 1.9 ug/L 1.0 
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12/11/2009 4-310 4-310-0912130919-000 Ni Total 8.0 ug/L 1.0 


12/11/2009 4-310 4-310-0912130919-000 Zn Diss 31 ug/L 5.0 


12/11/2009 4-310 4-310-0912130919-000 Zn Total 150 ug/L 5.0 


12/11/2009 4-312 4-312-0912130952-000 Temperature N/A 8.7 °C 0.1 


12/11/2009 4-312 4-312-0912130952-000 pH N/A 7.9 pH Unit 0.1 


12/11/2009 4-312 4-312-0912130952-000 Hardness as CaCO3 Total 60 mg/L 2 


12/11/2009 4-312 4-312-0912130952-000 TDS N/A 90 mg/L 1 


12/11/2009 4-312 4-312-0912130952-000 TSS N/A 16 mg/L 1 


12/11/2009 4-312 4-312-0912130952-000 EC N/A 166.7 umhos/cm 1.0 


12/11/2009 4-312 4-312-0912130952-000 TOC N/A 7.6 mg/L 1.0 


12/11/2009 4-312 4-312-0912130952-000 DOC N/A 5.4 mg/L 1.0 


12/11/2009 4-312 4-312-0912130952-000 Turbidity N/A 28.4 NTU 0.05 


12/11/2009 4-312 4-312-0912130952-000 NH3-N Total 0.27 mg/L 0.10 


12/11/2009 4-312 4-312-0912130952-000 NO3-N N/A 0.68 mg/L 0.10 


12/11/2009 4-312 4-312-0912130952-000 NO2-N N/A 0.07 mg/L 0.10 


12/11/2009 4-312 4-312-0912130952-000 TKN Total 1.17 mg/L 0.10 


12/11/2009 4-312 4-312-0912130952-000 P Total 0.10 mg/L 0.03 


12/11/2009 4-312 4-312-0912130952-000 Ortho-P Diss 0.06 mg/L 0.03 


12/11/2009 4-312 4-312-0912130952-000 As Diss 0.6 ug/L 0.5 


12/11/2009 4-312 4-312-0912130952-000 As Total 1.0 ug/L 0.5 


12/11/2009 4-312 4-312-0912130952-000 Cd Diss ND U ug/L 0.2 


12/11/2009 4-312 4-312-0912130952-000 Cd Total 0.1 J ug/L 0.2 


12/11/2009 4-312 4-312-0912130952-000 Cr Diss 5.4 ug/L 1.0 


12/11/2009 4-312 4-312-0912130952-000 Cr Total 10 ug/L 1.0 


12/11/2009 4-312 4-312-0912130952-000 Cu Diss 14 ug/L 1.0 


12/11/2009 4-312 4-312-0912130952-000 Cu Total 31 ug/L 1.0 


12/11/2009 4-312 4-312-0912130952-000 Pb Diss 0.4 J ug/L 1.0 


12/11/2009 4-312 4-312-0912130952-000 Pb Total 13 ug/L 1.0 


12/11/2009 4-312 4-312-0912130952-000 Ni Diss 1.3 ug/L 1.0 
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12/11/2009 4-312 4-312-0912130952-000 Ni Total 5.3 ug/L 1.0 


12/11/2009 4-312 4-312-0912130952-000 Zn Diss 9.5 ug/L 5.0 


12/11/2009 4-312 4-312-0912130952-000 Zn Total 47 ug/L 5.0 


 
Analytical Results Summary 
 
Preliminary examination of the analytical data for San Mateo GRVTS stations 4-310 (EOP) and 4-312 (16-foot biostrip) indicates that concentrations of 


all analyzed constituents at each station are similar to results from the previous storms. Concentrations of all analyzed constituents from the EOP runoff 


are lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the results between the EOP station (4-310) 


and the strip station (4-312) indicates that concentrations of all constituents were higher in the EOP runoff than the 16-foot biostrip discharge with the 


following exceptions:  


1) Total hardness in runoff from 4-312 was higher than that from the EOP  


2) Specific conductance and concentrations of total arsenic, dissolved arsenic, and dissolved lead in runoff from 4-312 were slightly higher than that 


from the EOP 


 


The reason for arsenic in exception 2) may be due to the soil being a source of arsenic. Overall, results show for most constituents that the vegetated strip 


provided some level of treatment. Some constituents such as copper and zinc showed significant reduction in concentration from the strip compared to EOP. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-310 San Mateo EOP Rainfall 0.34 0.26/90% >72 hrs Yes 8054 97 Yes 


Observations on flow were not performed as 
runoff had stopped when field team arrived at 
site due to rainfall starting and ending 
significantly earlier than expected.  


4-311 San Mateo Middle 
GRVTS (16 ft) Monitoring at this site was discontinued due to a recurring bypass issue. 


4-312 San Mateo End 
GRVTS (16 ft) Rainfall 0.34 0.26/90% >72 hrs Yes 458 86 Yes 


Observations on flow were not performed as 
runoff had stopped when field team arrived at 
site due to rainfall starting and ending 
significantly earlier than expected.  
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Event Description 
A storm system from the Pacific Ocean moved through the northern California area. The storm started around 1 am on 1/12/2010, and lasted for about 6.5 hours. 
The storm produced 0.34” of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 1/11/10, during storm observations on runoff/flow were not performed 
because when team arrived site in the morning on 1/12/10, runoff had stopped due to rainfall starting and ending significantly earlier than forecasted. Post storm 
observations were performed on 1/12/10.   
 
Sampling Issues 
Per Caltrans direction, 4-311 was not sampled due to a recurring bypass issue.   
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Observed RO/rainfall ratio at 4-312 is low due to infiltration. However, no during storm observations were available to confirm this because when the 
team arrived at the site in the morning on 1/12/10, runoff had stopped due to rainfall starting and ending significantly earlier than forecasted. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
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The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Observed RO/rainfall ratio at 4-312 is low due to infiltration. However, no during storm observations were available to confirm this because when the 
team arrived at the site in the morning on 1/12/10, runoff had stopped due to rainfall starting and ending significantly earlier than forecasted. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-310 (EOP)
Event: 1/12/2010


Catchment Area (ha): 0.0858
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 01/12/10 00:57
Stop Date/Time: 01/12/10 07:35
Event Rain (mm): 8.70
Max Intensity (mm/hr): 14.40


Runoff Data
Start Date/Time: 01/12/10 01:01
Stop Date/Time: 01/12/10 09:39
Total Flow Volume (L): 8054
Peak Flow (L/s): 2.11
Obs. Fraction Runoff/Rain Volume: 1.079


Sample Data
Start Date/Time: 01/12/10 01:06
Stop Date/Time: 01/12/10 06:22
Estimated Percent Capture: 97%
Successful Aliquots: 55


Notes: No observations on flow were performed as runoff had stopped when field team arrived at site due to rainfall starting and ending significantly 
earlier than expected.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-312 (16 f t)
Event: 1/12/2010


Catchment Area (ha): 0.0818
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 01/12/10 00:57
Stop Date/Time: 01/12/10 07:35
Event Rain (mm): 8.70
Max Intensity (mm/hr): 14.40


Runoff Data
Start Date/Time: 01/12/10 01:07
Stop Date/Time: 01/12/10 10:57
Total Flow Volume (L): 458
Peak Flow (L/s): 0.27
Obs. Fraction Runoff/Rain Volume: 0.064


Sample Data
Start Date/Time: 01/12/10 01:46
Stop Date/Time: 01/12/10 07:37
Estimated Percent Capture: 86%
Successful Aliquots: 8


Notes: No observations on flow were performed as runoff had stopped when field team arrived at site due to rainfall starting and ending significantly earlier than 
expected. The RO/rainfall is low mostly due to significant infiltration.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Due to calibration issues, pH for both stations for this event were unable to be measured in the field and were measured by the lab instead. By the time of 


pH measurements, the holding time had been exceeded; therefore, these pH results were qualified with a “J”. Calibration issues will be resolved prior to 


the next storm. 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/12/2010 4-310 4-310-1001120622-000 Temperature N/A N/A °C N/A 


1/12/2010 4-310 4-310-1001120622-000 pH N/A 6.6 J pH Units 0.1 


1/12/2010 4-310 4-310-1001120622-000 Hardness as CaCO3 Total 40 mg/L 2 


1/12/2010 4-310 4-310-1001120622-000 TDS N/A 45 mg/L 1 


1/12/2010 4-310 4-310-1001120622-000 TSS N/A 29 mg/L 1 


1/12/2010 4-310 4-310-1001120622-000 EC N/A 116 umhos/cm 1.0 


1/12/2010 4-310 4-310-1001120622-000 TOC N/A 5.8 mg/L 1.0 


1/12/2010 4-310 4-310-1001120622-000 DOC N/A 4.0 mg/L 1.0 


1/12/2010 4-310 4-310-1001120622-000 Turbidity N/A 12.4 NTU 0.05 


1/12/2010 4-310 4-310-1001120622-000 NH3-N Total 0.60 mg/L 0.10 


1/12/2010 4-310 4-310-1001120622-000 NO3-N N/A 0.53 mg/L 0.10 


1/12/2010 4-310 4-310-1001120622-000 NO2-N N/A 0.07 J mg/L 0.10 


1/12/2010 4-310 4-310-1001120622-000 TKN Total 1.11 mg/L 0.10 


1/12/2010 4-310 4-310-1001120622-000 P Total 0.05 mg/L 0.03 


1/12/2010 4-310 4-310-1001120622-000 Ortho-P Diss 0.03 U mg/L 0.03 


1/12/2010 4-310 4-310-1001120622-000 As Diss 0.6 ug/L 0.5 


1/12/2010 4-310 4-310-1001120622-000 As Total 0.9 ug/L 0.5 


1/12/2010 4-310 4-310-1001120622-000 Cd Diss ND U ug/L 0.2 


1/12/2010 4-310 4-310-1001120622-000 Cd Total 0.2 ug/L 0.2 


1/12/2010 4-310 4-310-1001120622-000 Cr Diss 2.6 ug/L 1.0 


1/12/2010 4-310 4-310-1001120622-000 Cr Total 6.3 ug/L 1.0 


1/12/2010 4-310 4-310-1001120622-000 Cu Diss 21 ug/L 1.0 


1/12/2010 4-310 4-310-1001120622-000 Cu Total 52 ug/L 1.0 


1/12/2010 4-310 4-310-1001120622-000 Pb Diss 0.2 J ug/L 1.0 


1/12/2010 4-310 4-310-1001120622-000 Pb Total 11 ug/L 1.0 
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1/12/2010 4-310 4-310-1001120622-000 Ni Diss 1.7 ug/L 1.0 


1/12/2010 4-310 4-310-1001120622-000 Ni Total 5.4 ug/L 1.0 


1/12/2010 4-310 4-310-1001120622-000 Zn Diss 36 ug/L 5.0 


1/12/2010 4-310 4-310-1001120622-000 Zn Total 150 ug/L 5.0 


1/12/2010 4-312 4-312-1001120737-000 Temperature N/A N/A °C N/A 


1/12/2010 4-312 4-312-1001120737-000 pH N/A 6.4 J pH Units 0.1 


1/12/2010 4-312 4-312-1001120737-000 Hardness as CaCO3 Total 38 mg/L 2 


1/12/2010 4-312 4-312-1001120737-000 TDS N/A 42 mg/L 1 


1/12/2010 4-312 4-312-1001120737-000 TSS N/A 30 mg/L 1 


1/12/2010 4-312 4-312-1001120737-000 EC N/A 154 umhos/cm 1.0 


1/12/2010 4-312 4-312-1001120737-000 TOC N/A 5.5 mg/L 1.0 


1/12/2010 4-312 4-312-1001120737-000 DOC N/A 4.1 mg/L 1.0 


1/12/2010 4-312 4-312-1001120737-000 Turbidity N/A 29.6 NTU 0.05 


1/12/2010 4-312 4-312-1001120737-000 NH3-N Total 0.44 mg/L 0.10 


1/12/2010 4-312 4-312-1001120737-000 NO3-N N/A 1.53 mg/L 0.10 


1/12/2010 4-312 4-312-1001120737-000 NO2-N N/A 0.04 J mg/L 0.10 


1/12/2010 4-312 4-312-1001120737-000 TKN Total 1.64 mg/L 0.10 


1/12/2010 4-312 4-312-1001120737-000 P Total 0.07 mg/L 0.03 


1/12/2010 4-312 4-312-1001120737-000 Ortho-P Diss 0.06 mg/L 0.03 


1/12/2010 4-312 4-312-1001120737-000 As Diss 2.6 ug/L 0.5 


1/12/2010 4-312 4-312-1001120737-000 As Total 3.3 ug/L 0.5 


1/12/2010 4-312 4-312-1001120737-000 Cd Diss ND U ug/L 0.2 


1/12/2010 4-312 4-312-1001120737-000 Cd Total ND U ug/L 0.2 


1/12/2010 4-312 4-312-1001120737-000 Cr Diss 0.6 J ug/L 1.0 


1/12/2010 4-312 4-312-1001120737-000 Cr Total 3.2 ug/L 1.0 


1/12/2010 4-312 4-312-1001120737-000 Cu Diss 7.4 ug/L 1.0 


1/12/2010 4-312 4-312-1001120737-000 Cu Total 13 ug/L 1.0 


1/12/2010 4-312 4-312-1001120737-000 Pb Diss 0.1 J ug/L 1.0 


1/12/2010 4-312 4-312-1001120737-000 Pb Total 6.0 ug/L 1.0 
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1/12/2010 4-312 4-312-1001120737-000 Ni Diss 1.7 ug/L 1.0 


1/12/2010 4-312 4-312-1001120737-000 Ni Total 4.2 ug/L 1.0 


1/12/2010 4-312 4-312-1001120737-000 Zn Diss 22 ug/L 5.0 


1/12/2010 4-312 4-312-1001120737-000 Zn Total 70 ug/L 5.0 


 
 


Analytical Results Summary 


 


Preliminary examination of the analytical data for San Mateo GRVTS stations 4-310 (EOP) and 4-312 (16-foot biostrip) indicates that concentrations of 


all analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents in the EOP runoff are 


mostly lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the results between the EOP station (4-


310) and the strip station (4-312) indicates that concentrations of all constituents were higher in the EOP runoff than in discharge from the 16-foot 


biostrip (4-312) with the following exceptions:  


1) Concentrations of total and dissolved arsenic in runoff from 4-312 were higher than that from the EOP  


2) Turbidity, TSS, specific conductance, DOC, TKN, Nitrate, total P, and dissolved orthophosphate as P in runoff from 4-312 were higher than that 


from the EOP  


 


Exception 1) has been observed multiple times in results from previous events, and soil may be a source of arsenic. Exception 2) is possibly due to soil erosion 


and nutrients contribution from contact between runoff and vegetation.  


 


Due to calibration issues, pH measurements for both stations for this event were unable to be measured in the field and were measured by the lab instead. By 


the time of pH measurements, the holding time had been exceeded; therefore, these pH results were qualified with a “J”. Calibration issues will be resolved 


prior to the next storm. Temperature measurements for both stations were not recorded due to the lack of flow during the site visit. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 
Mobilized 


to Site 
Event Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume 


Comments 
Type 


Actual 
Precip. 


(in) 


QPF / 
Probability


Antecedent 
Dry Hours


4-310 San Mateo EOP Rainfall 0.98 0.76"/100% >72 hrs Yes 66197 100 Yes 


The RO/rain ratio is high possibly due 
to additional runoff getting into the 
normal drainage area of this station 
during heavy rains. High RO/rain ratios 
have been observed during previous 
storms with heavy rainfalls (close to or 
over 1"). Field observations found that 
the upstream storm drain was not 
clogged, but that sediment tends to fill 
the depression in the flume, causing 
false level readings. Sediment was 
cleaned upon observation of 
accumulation at 10:45. Level and flow 
data during the period from 08:53 to 
10:49 were modified accordingly to 
account for this issue. 


4-311 San Mateo Middle 
GRVTS (16 ft) Monitoring at this site was discontinued due to a recurring bypass issue. 


4-312 San Mateo End 
GRVTS (16 ft) Rainfall 0.98 0.76"/100% >72 hrs Yes 10098 99 Yes 


Sediment was found accumulating in 
the flume causing false higher level 
readings around 10:30 on 1/18/10. 
Sediment was removed upon 
observation. Flow data from 08:53 to 
10:35 was modified accordingly. Some 
bypass was observed under the flashing 
due to channeling in the strip. Site 
maintenance will be performed post-
storm to correct channeling. 
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Event Description 
A storm system from the North Pacific Ocean moved through the northern California area. The storm started early morning on 1/18/10, and continued till noon 
on 1/18/10. The storm produced around 1” of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 1/15/10, with checks conducted on 1/17/10. During storm monitoring was 
performed multiple times on 1/18/10, and post-storm observations were performed on 1/19/10. The first set of samples (4-310 and 4-312) was shipped to the lab on 
1/18/10 and the last sample (a second bottle from 4-310), was shipped to the lab on 1/19/10. 
 
Sampling Issues 
Per Caltrans direction, 4-311 was not sampled due to a recurring bypass issue. At 4-310, the RO/rain ratio is high possibly due to additional runoff getting into the 
normal drainage area of this station during heavy rains. High RO/rain ratios have been observed during previous storms with heavy rainfalls (close to or over 1"). 
Field observations found that the upstream storm drain was not clogged, but that sediment tends to fill the depression in the flume, causing false level readings. 
Flumes were cleaned out during the storm. Level and flow data during the period from 08:53 to 10:49 were modified accordingly to account for this issue. At 4-
312, sediment was found accumulating in the flume causing false higher level readings around 10:30 on 1/18/10. Sediment was removed upon observation. Flow 
data from 08:53 to 10:35 were modified accordingly. Some bypass was observed under the flashing due to channeling in the strip. Site maintenance will be 
performed post-storm to correct channeling. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


At 4-310, the RO/rain ratio is high possibly due to additional runoff getting into the normal drainage area of this station during heavy rains. High 
RO/rain ratios have been observed during previous storms with heavy rainfalls (close to or over 1"). Field observations found that the upstream storm 
drain was not clogged, but that sediment tends to fill the depression in the flume, causing false level readings. Flumes were cleaned out during the storm. 
Level and flow data during the period from 08:53 to 10:49 were modified accordingly to account for this issue. At 4-312, sediment was found 
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accumulating in the flume causing false higher level readings around 10:30 on 1/18/10. Sediment was removed upon observation. Flow data from 08:53 to 
10:35 were modified accordingly. Some bypass was observed under the flashing due to channeling in the strip. Site maintenance will be performed post-
storm to correct channeling. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


At 4-310, the RO/rain ratio is high possibly due to additional runoff getting into the normal drainage area of this station during heavy rains. High 
RO/rain ratios have been observed during previous storms with heavy rainfalls (close to or over 1"). Field observations found that the upstream storm 
drain was not clogged, but that sediment tends to fill the depression in the flume, causing false level readings. Flumes were cleaned out during the storm. 
Level and flow data during the period from 08:53 to 10:49 were modified accordingly to account for this issue. At 4-312, sediment was found 
accumulating in the flume causing false higher level readings around 10:30 on 1/18/10. Sediment was removed upon observation. Flow data from 08:53 to 
10:35 were modified accordingly. Some bypass was observed under the flashing due to channeling in the strip. Site maintenance will be performed post-
storm to correct channeling. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At 4-310, the RO/rain ratio is high possibly due to additional runoff getting into the normal drainage area of this station during heavy rains. High 
RO/rain ratios have been observed during previous storms with heavy rainfalls (close to or over 1"). Field observations found that the upstream storm 
drain was not clogged, but that sediment tends to fill the depression in the flume, causing false level readings. Flumes were cleaned out during the storm. 
Level and flow data during the period from 08:53 to 10:49 were modified accordingly to account for this issue. At 4-312, sediment was found 
accumulating in the flume causing false higher level readings around 10:30 on 1/18/10. Sediment was removed upon observation. Flow data from 08:53 to 
10:35 were modified accordingly. Some bypass was observed under the flashing due to channeling in the strip. Site maintenance will be performed post-
storm to correct channeling. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
At 4-310, the RO/rain ratio is high possibly due to additional runoff getting into the normal drainage area of this station during heavy rains. High 
RO/rain ratios have been observed during previous storms with heavy rainfalls (close to or over 1"). Field observations found that the upstream storm 
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drain was not clogged, but that sediment tends to fill the depression in the flume, causing false level readings. Flumes were cleaned out during the storm. 
Level and flow data during the period from 08:53 to 10:49 were modified accordingly to account for this issue. At 4-312, sediment was found 
accumulating in the flume causing false higher level readings around 10:30 on 1/18/10. Sediment was removed upon observation. Flow data from 08:53 to 
10:35 were modified accordingly. Some bypass was observed under the flashing due to channeling in the strip. Site maintenance will be performed post-
storm to correct channeling. 
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-310 (EOP)
Event: 1/18/2010


Catchment Area (ha): 0.0858
Assumed Fraction Runof f /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 01/18/10 06:44
Stop Date/Time: 01/18/10 10:21
Event Rain (mm): 25
Max Intensity (mm/hr): 20.40


Runoff Data
Start Date/Time: 01/18/10 06:54
Stop Date/Time: 01/18/10 14:35
Total Flow Volume (L): 42829
Peak Flow (L/s): 27.22
Obs. Fraction Runoff/Rain Volume: 1.997


Sample Data
Start Date/Time: 01/18/10 07:16
Stop Date/Time: 01/18/10 14:31
Estimated Percent Capture: 100%
Successful Aliquots: 207


The RO/rain ratio is high possibly due to additional runoff getting into the normal drainage area of this station during heavy rains. High RO/rain ratios have been observed during previous storms 
with heavy rainfalls (close to or over 1"). Field observations found that the upstream storm drain was not clogged, but that sediment tends to fill the depression in the flume, causing false level 
readings. Sediment was cleaned upon observation of accumulation at 10:45. Level and flow data during 8:53 to 10:49 were modified accordingly to account for this issue.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-312 (16 f t)
Event: 1/18/2010


Catchment Area (ha): 0.0818
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 01/18/10 06:44
Stop Date/Time: 01/18/10 10:21
Event Rain (mm): 25
Max Intensity (mm/hr): 20.40


Runoff Data
Start Date/Time: 01/18/10 07:00
Stop Date/Time: 01/18/10 12:33
Total Flow Volume (L): 10098
Peak Flow (L/s): 3.86
Obs. Fraction Runoff/Rain Volume: 0.494


Sample Data
Start Date/Time: 01/18/10 07:52
Stop Date/Time: 01/18/10 11:12
Estimated Percent Capture: 98%
Successful Aliquots: 91


Notes: Sediments were found accumulating in the flume causing false higher level readings around 10:30 on 1/18/10, sediments were removed upon 
observation. Based on field observations and flow data, flow data from 8:53 to 10:35 were modified accordingly.   
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Concentrations of almost all constituents were unexpectedly lower in the EOP runoff than in discharge from the 16-foot biostrip (4-312) possibly due to  
the sheer volume of water flowing into the EOP pipe from this large storm (about 1 inch of rainfall) resulting in a diluting effect on the EOP sample. 


Reported constituent concentrations are comparable to past data collected at this site.
 


Concentrations of almost all constituents were unexpectedly lower in the EOP runoff than in discharge from the 16-foot biostrip (4-312) possibly due to  
the sheer volume of water flowing into the EOP pipe from this large storm (about 1 inch of rainfall) resulting in a diluting effect on the EOP sample. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting 
Limit 


1/18/2010 4-310 4-310-1001181012-000 Temperature N/A 12.0 °C 0.1 


1/18/2010 4-310 4-310-1001181012-000 pH N/A 8.05 pH Units 0.1 


1/18/2010 4-310 4-310-1001181012-000 Hardness as CaCO3 Total 30 mg/L 2 


1/18/2010 4-310 4-310-1001181012-000 TDS N/A 20 mg/L 1 


1/18/2010 4-310 4-310-1001181012-000 TSS N/A 30 mg/L 1 


1/18/2010 4-310 4-310-1001181012-000 EC N/A 45.5 umhos/cm 1.0 


1/18/2010 4-310 4-310-1001181012-000 TOC N/A 1.6 mg/L 1.0 


1/18/2010 4-310 4-310-1001181012-000 DOC N/A 1.2 mg/L 1.0 


1/18/2010 4-310 4-310-1001181012-000 Turbidity N/A 17.4 NTU 0.05 


1/18/2010 4-310 4-310-1001181012-000 NH3-N Total 0.13 mg/L 0.10 


1/18/2010 4-310 4-310-1001181012-000 NO3-N N/A 0.1 mg/L 0.10 


1/18/2010 4-310 4-310-1001181012-000 NO2-N N/A 0.01 J mg/L 0.10 


1/18/2010 4-310 4-310-1001181012-000 TKN Total 0.33 mg/L 0.10 


1/18/2010 4-310 4-310-1001181012-000 P Total 0.07 mg/L 0.03 


1/18/2010 4-310 4-310-1001181012-000 Ortho-P Diss 0.02 mg/L 0.03 


1/18/2010 4-310 4-310-1001181012-000 As Diss 0.2 J ug/L 0.5 


1/18/2010 4-310 4-310-1001181012-000 As Total 0.4 J ug/L 0.5 


1/18/2010 4-310 4-310-1001181012-000 Cd Diss ND U ug/L 0.2 


1/18/2010 4-310 4-310-1001181012-000 Cd Total 0.1 J ug/L 0.2 


1/18/2010 4-310 4-310-1001181012-000 Cr Diss 4.3 ug/L 1.0 


1/18/2010 4-310 4-310-1001181012-000 Cr Total 8.0 ug/L 1.0 


1/18/2010 4-310 4-310-1001181012-000 Cu Diss 8.0 ug/L 1.0 


1/18/2010 4-310 4-310-1001181012-000 Cu Total 31 ug/L 1.0 


1/18/2010 4-310 4-310-1001181012-000 Pb Diss 0.5 J ug/L 1.0 


1/18/2010 4-310 4-310-1001181012-000 Pb Total 9.4 ug/L 1.0 
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1/18/2010 4-310 4-310-1001181012-000 Ni Diss 0.6 J ug/L 1.0 


1/18/2010 4-310 4-310-1001181012-000 Ni Total 3.3 ug/L 1.0 


1/18/2010 4-310 4-310-1001181012-000 Zn Diss 15 ug/L 5.0 


1/18/2010 4-310 4-310-1001181012-000 Zn Total 71 ug/L 5.0 


1/18/2010 4-312 4-312-1001181112-000 Temperature N/A 12.1 °C 0.1 


1/18/2010 4-312 4-312-1001181112-000 pH N/A 8.10 pH Units 0.1 


1/18/2010 4-312 4-312-1001181112-000 Hardness as CaCO3 Total 24 mg/L 2 


1/18/2010 4-312 4-312-1001181112-000 TDS N/A 52 mg/L 1 


1/18/2010 4-312 4-312-1001181112-000 TSS N/A 80 mg/L 1 


1/18/2010 4-312 4-312-1001181112-000 EC N/A 93.0 umhos/cm 1.0 


1/18/2010 4-312 4-312-1001181112-000 TOC N/A 11.8 mg/L 1.0 


1/18/2010 4-312 4-312-1001181112-000 DOC N/A 6.0 mg/L 1.0 


1/18/2010 4-312 4-312-1001181112-000 Turbidity N/A 66.6 NTU 0.05 


1/18/2010 4-312 4-312-1001181112-000 NH3-N Total 0.06 J mg/L 0.10 


1/18/2010 4-312 4-312-1001181112-000 NO3-N N/A 0.68 mg/L 0.10 


1/18/2010 4-312 4-312-1001181112-000 NO2-N N/A ND U mg/L 0.10 


1/18/2010 4-312 4-312-1001181112-000 TKN Total 1.09 mg/L 0.10 


1/18/2010 4-312 4-312-1001181112-000 P Total 0.29 mg/L 0.03 


1/18/2010 4-312 4-312-1001181112-000 Ortho-P Diss 0.13 mg/L 0.03 


1/18/2010 4-312 4-312-1001181112-000 As Diss 0.4 J ug/L 0.5 


1/18/2010 4-312 4-312-1001181112-000 As Total 2.0 ug/L 0.5 


1/18/2010 4-312 4-312-1001181112-000 Cd Diss ND U ug/L 0.2 


1/18/2010 4-312 4-312-1001181112-000 Cd Total 0.2 ug/L 0.2 


1/18/2010 4-312 4-312-1001181112-000 Cr Diss 4.8 ug/L 1.0 


1/18/2010 4-312 4-312-1001181112-000 Cr Total 24 ug/L 1.0 


1/18/2010 4-312 4-312-1001181112-000 Cu Diss 9.3 ug/L 1.0 


1/18/2010 4-312 4-312-1001181112-000 Cu Total 35 ug/L 1.0 


1/18/2010 4-312 4-312-1001181112-000 Pb Diss 8.6 ug/L 1.0 


1/18/2010 4-312 4-312-1001181112-000 Pb Total 41 ug/L 1.0 







Post Storm Technical Memorandum   
 Contract No: 43A0208 
 Task Order: 18 
 Project: ORVTS Event Start Date: 1/18/2010 
 
 


 Page 10 of 10 
 


1/18/2010 4-312 4-312-1001181112-000 Ni Diss 1.2 ug/L 1.0 


1/18/2010 4-312 4-312-1001181112-000 Ni Total 19 ug/L 1.0 


1/18/2010 4-312 4-312-1001181112-000 Zn Diss 68 ug/L 5.0 


1/18/2010 4-312 4-312-1001181112-000 Zn Total 84 ug/L 5.0 


 
 


Analytical Results Summary 


 


Preliminary examination of the analytical data for San Mateo GRVTS stations 4-310 (EOP) and 4-312 (16-foot biostrip) indicates that 


concentrations of all analyzed constituents at 4-310 are similar to results from the previous storms. Concentrations of all analyzed constituents at 4-


312 are generally higher than results from the previous storms. Comparison of the results between the EOP station (4-310) and the strip station (4-


312) indicates that concentrations of almost all constituents were lower in the EOP runoff than in discharge from the 16-foot biostrip (4-312). A 


possible contributing factor could be the extra exposed soil from channeling in the strip leading to more contact between the runoff from 4-312 and 


soil, resulting in higher contaminant concentrations in runoff from the strip (4-312) compared with that of previous storms. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 
Mobilized 


to Site 
Event Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume 


Comments 
Type 


Actual 
Precip. 


(in) 


QPF / 
Probability


Antecedent 
Dry Hours


4-310 San Mateo EOP Rainfall 0.63 0.32"/100% >72 hrs Yes 17719 99 Yes No bypass was observed. 


4-311 San Mateo Middle 
GRVTS (16 ft) Monitoring at this site was discontinued due to a recurring bypass issue. 


4-312 San Mateo End 
GRVTS (16 ft) Rainfall 0.63 0.32"/100% >72 hrs Yes 7564 99 Yes 


Field observations indicate that the 
station was receiving significant runoff 
that bypassed 4-311; therefore, the 
actual RO/rain ratio should be much 
lower than the observed 0.582, 
indicating significant infiltration 
occurring at the strip. 
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Event Description 
A storm system from the North Pacific Ocean moved through the northern California area. The storm started around 3 PM on 2/4/10, and lasted about 7 hours. 
The storm produced around 0.6 inches of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 2/3/10, during storm monitoring was performed in the afternoon on 
2/4/10, and post-storm observations were performed on 2/5/10. Samples were shipped to the lab on 2/5/10.  
 
Sampling Issues 
Per Caltrans direction, 4-311 was not sampled due to a recurring bypass issue. Field observations indicate that 4-312 was receiving significant runoff that bypassed 
4-311; therefore, the actual RO/rain ratio should be much lower than the observed 0.582, indicating significant infiltration occurring at the 4-312 strip. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


At 4-312, field observations indicate that the station was receiving significant runoff that bypassed 4-311; therefore the actual RO/rain ratio should be 
much lower than the observed ratio of 0.582 indicating significant infiltration occurring at the strip. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
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The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At 4-312, field observations indicate that the station was receiving significant runoff that bypassed 4-311; therefore the actual RO/rain ratio should be 
much lower than the observed 0.582 indicating significant infiltration occurring at the strip. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
At 4-312, field observations indicate that the station was receiving significant runoff that bypassed 4-311; therefore the actual RO/rain ratio should be 
much lower than the observed 0.582 indicating significant infiltration occurring at the strip. 
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-310 (EOP)
Event: 2/4/2010


Catchment Area (ha): 0.0858
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 02/04/10 15:03
Stop Date/Time: 02/04/10 22:14
Event Rain (mm): 15.90
Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 02/04/10 15:06
Stop Date/Time: 02/05/10 00:32
Total Flow Volume (L): 17719
Peak Flow (L/s): 3.49
Obs. Fraction Runoff/Rain Volume: 1.299


Sample Data
Start Date/Time: 02/04/10 15:15
Stop Date/Time: 02/04/10 23:20
Estimated Percent Capture: 99%
Successful Aliquots: 104


Notes: No bypass was observed. 
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-312 (16 f t)
Event: 2/4/2010


Catchment Area (ha): 0.0818
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 02/04/10 15:03
Stop Date/Time: 02/04/10 22:14
Event Rain (mm): 15.90
Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 02/04/10 15:16
Stop Date/Time: 02/05/10 06:41
Total Flow Volume (L): 7564
Peak Flow (L/s): 1.39
Obs. Fraction Runoff/Rain Volume: 0.582


Sample Data
Start Date/Time: 02/04/10 16:22
Stop Date/Time: 02/05/10 06:04
Estimated Percent Capture: 99%
Successful Aliquots: 218


Notes: Field observations indicate that the station was receiving significant runoff that bypassed 4-311, therefore the actual RO/rain ratio should be much 
lower than the observed 0.582 indicating significant infiltration occuring at the strip.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting Limit


2/4/2010 4-310 4-310-1002042320-000 Temperature N/A 12.4 °C 0.1 


2/4/2010 4-310 4-310-1002042320-000 pH N/A 8.12 pH Units 0.1 


2/4/2010 4-310 4-310-1002042320-000 Hardness as CaCO3 Total 36 mg/L 2 


2/4/2010 4-310 4-310-1002042320-000 TDS N/A 20 mg/L 1 


2/4/2010 4-310 4-310-1002042320-000 TSS N/A 9 mg/L 1 


2/4/2010 4-310 4-310-1002042320-000 EC N/A 77.3 umhos/cm 1.0 


2/4/2010 4-310 4-310-1002042320-000 TOC N/A 4.4 mg/L 1.0 


2/4/2010 4-310 4-310-1002042320-000 DOC N/A 3.5 mg/L 1.0 


2/4/2010 4-310 4-310-1002042320-000 Turbidity N/A 19.9 NTU 0.05 


2/4/2010 4-310 4-310-1002042320-000 NH3-N Total 0.31 mg/L 0.10 


2/4/2010 4-310 4-310-1002042320-000 NO3-N N/A 0.31 mg/L 0.10 


2/4/2010 4-310 4-310-1002042320-000 NO2-N N/A 0.04 J mg/L 0.10 


2/4/2010 4-310 4-310-1002042320-000 TKN Total 1.24 mg/L 0.10 


2/4/2010 4-310 4-310-1002042320-000 P Total 0.06 mg/L 0.03 


2/4/2010 4-310 4-310-1002042320-000 Ortho-P Diss 0.04 mg/L 0.03 


2/4/2010 4-310 4-310-1002042320-000 As Diss 0.3 J ug/L 0.5 


2/4/2010 4-310 4-310-1002042320-000 As Total 0.4 J ug/L 0.5 


2/4/2010 4-310 4-310-1002042320-000 Cd Diss ND U ug/L 0.2 


2/4/2010 4-310 4-310-1002042320-000 Cd Total ND U ug/L 0.2 


2/4/2010 4-310 4-310-1002042320-000 Cr Diss 6.3 ug/L 1.0 


2/4/2010 4-310 4-310-1002042320-000 Cr Total 8.3 ug/L 1.0 


2/4/2010 4-310 4-310-1002042320-000 Cu Diss 20 ug/L 1.0 


2/4/2010 4-310 4-310-1002042320-000 Cu Total 32 ug/L 1.0 


2/4/2010 4-310 4-310-1002042320-000 Pb Diss 0.8 J ug/L 1.0 


2/4/2010 4-310 4-310-1002042320-000 Pb Total 3.9 ug/L 1.0 
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2/4/2010 4-310 4-310-1002042320-000 Ni Diss 1.5 ug/L 1.0 


2/4/2010 4-310 4-310-1002042320-000 Ni Total 2.4 ug/L 1.0 


2/4/2010 4-310 4-310-1002042320-000 Zn Diss 27 ug/L 5.0 


2/4/2010 4-310 4-310-1002042320-000 Zn Total 47 ug/L 5.0 


2/4/2010 4-312 4-312-1002050605-000 Temperature N/A 12.1 °C 0.1 


2/4/2010 4-312 4-312-1002050605-000 pH N/A 8.22 pH Units 0.1 


2/4/2010 4-312 4-312-1002050605-000 Hardness as CaCO3 Total 32 mg/L 2 


2/4/2010 4-312 4-312-1002050605-000 TDS N/A 65 mg/L 1 


2/4/2010 4-312 4-312-1002050605-000 TSS N/A 98 mg/L 1 


2/4/2010 4-312 4-312-1002050605-000 EC N/A 87.0 umhos/cm 1.0 


2/4/2010 4-312 4-312-1002050605-000 TOC N/A 5.2 mg/L 1.0 


2/4/2010 4-312 4-312-1002050605-000 DOC N/A 3.4 mg/L 1.0 


2/4/2010 4-312 4-312-1002050605-000 Turbidity N/A 40.1 NTU 0.05 


2/4/2010 4-312 4-312-1002050605-000 NH3-N Total 0.25 mg/L 0.10 


2/4/2010 4-312 4-312-1002050605-000 NO3-N N/A 0.48 mg/L 0.10 


2/4/2010 4-312 4-312-1002050605-000 NO2-N N/A 0.02 J mg/L 0.10 


2/4/2010 4-312 4-312-1002050605-000 TKN Total 1.70 mg/L 0.10 


2/4/2010 4-312 4-312-1002050605-000 P Total 0.19 mg/L 0.03 


2/4/2010 4-312 4-312-1002050605-000 Ortho-P Diss 0.07 mg/L 0.03 


2/4/2010 4-312 4-312-1002050605-000 As Diss 0.3 J ug/L 0.5 


2/4/2010 4-312 4-312-1002050605-000 As Total 1.2 ug/L 0.5 


2/4/2010 4-312 4-312-1002050605-000 Cd Diss ND U ug/L 0.2 


2/4/2010 4-312 4-312-1002050605-000 Cd Total 0.2 ug/L 0.2 


2/4/2010 4-312 4-312-1002050605-000 Cr Diss 4.8 ug/L 1.0 


2/4/2010 4-312 4-312-1002050605-000 Cr Total 15 ug/L 1.0 


2/4/2010 4-312 4-312-1002050605-000 Cu Diss 11 ug/L 1.0 


2/4/2010 4-312 4-312-1002050605-000 Cu Total 44 ug/L 1.0 


2/4/2010 4-312 4-312-1002050605-000 Pb Diss 0.4 J ug/L 1.0 


2/4/2010 4-312 4-312-1002050605-000 Pb Total 28 ug/L 1.0 
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2/4/2010 4-312 4-312-1002050605-000 Ni Diss 1.0 ug/L 1.0 


2/4/2010 4-312 4-312-1002050605-000 Ni Total 12 ug/L 1.0 


2/4/2010 4-312 4-312-1002050605-000 Zn Diss 8.9 ug/L 5.0 


2/4/2010 4-312 4-312-1002050605-000 Zn Total 91 ug/L 5.0 


 
Analytical Results Summary 


 


Preliminary examination of the analytical data for San Mateo GRVTS stations 4-310 (EOP) and 4-312 (16-foot biostrip) indicates that 


concentrations of all analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents in 


the EOP runoff are mostly lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the results 


between the EOP station (4-310) and the strip station (4-312) indicates that concentrations of constituents were higher in the EOP runoff than in 


discharge from the 16-foot biostrip (4-312) with the following exceptions:  


1) Concentrations of total arsenic, total cadmium, total chromium, total copper, total nickel, total lead, and total zinc in runoff from 4-312 were 


higher than that from the EOP, while the dissolved fractions were the same as or less than the EOP. 


2) TKN, TSS, TDS, TOC, Nitrate, total P, dissolved orthophosphate as P, and turbidity in runoff from 4-312 were higher than that from the EOP.  


 


The reason for exception 1) is not clear; however, concentrations of these metals in the field duplicate sample from 4-312 are much lower than 


results of the primary sample from 4-312, possibly due to insufficient sample homogenizing during the process of field duplication or laboratory 


analyses. Exception 2) is possibly due to soil erosion and nutrients contribution from contact between runoff and vegetation. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 
Mobilized 


to Site 
Event Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume 


Comments 
Type 


Actual 
Precip. 


(in) 


QPF / 
Probability


Antecedent 
Dry Hours


4-310 San Mateo EOP Rainfall 1.05 0.5"/100% 35 hrs Yes 24792 99 Yes No bypass was observed. 


4-311 San Mateo Middle 
GRVTS (16 ft) Monitoring at this site was discontinued due to a recurring bypass issue. 


4-312 San Mateo End 
GRVTS (16 ft) Rainfall 1.05 0.5"/100% 35 hrs Yes 8662 99 Yes 


Channeling within the vegetation strip 
was observed. Some minor bypass 
under the flashing due to soil erosion 
was also observed during the storm. 
The RO/rain ratio is low mostly due to 
infiltration occurring at the strip. 
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Event Description 
A storm system from the North Pacific Ocean moved through the northern California area. The storm started around 9 AM on 2/23/10, and continued into the 
morning on 2/24/10. The storm produced around 1 inch of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 2/22/10, during storm monitoring was performed in the afternoon on 
2/23/10, and post-storm observations were performed on 2/24/10. Samples were shipped to the lab on 2/24/10.  
 
Sampling Issues 
Per Caltrans direction, 4-311 was not sampled due to a recurring bypass issue. At 4-312, channeling occurred within the vegetation strip, which resulted in uneven 
distribution of runoff into the flashing/collection pipe. Some minor bypass under the flashing due to soil erosion was also observed during the storm. The RO/rain 
ratio is low mostly due to infiltration occurring at the strip. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


At 4-312, the RO/rain ratio is low mostly due to infiltration occurring at the strip. 
The measured rainfall and runoff volume seem reasonable given the size of the storm. 


 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
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If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-310 (EOP)
Event: 2/23/2010


Catchment Area (ha): 0.0858
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 02/23/10 09:14
Stop Date/Time: 02/24/10 07:05
Event Rain (mm): 26.70
Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 02/23/10 10:33
Stop Date/Time: 02/24/10 10:06
Total Flow Volume (L): 24792
Peak Flow (L/s): 1.98
Obs. Fraction Runoff/Rain Volume: 1.082


Sample Data
Start Date/Time: 02/23/10 11:15
Stop Date/Time: 02/24/10 07:33
Estimated Percent Capture: 99%
Successful Aliquots: 104


Notes: No bypass was observed. 
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-312 (16 f t)
Event: 2/23/2010


Catchment Area (ha): 0.0818
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 02/23/10 09:14
Stop Date/Time: 02/24/10 07:05
Event Rain (mm): 26.70
Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 02/23/10 10:56
Stop Date/Time: 02/24/10 08:22
Total Flow Volume (L): 8662
Peak Flow (L/s): 1.29
Obs. Fraction Runoff/Rain Volume: 0.397


Sample Data
Start Date/Time: 02/23/10 11:20
Stop Date/Time: 02/24/10 05:06
Estimated Percent Capture: 99%
Successful Aliquots: 168


Notes: Channeling within the iceplant strip was observed during storm, which resulted in unevenly distribution of runoff onto the flashing/collection pipe. 
Some bypass under flashing due to soil erosion was observed. The RO/rain ratio is low mostly due to infiltration occurring at the strip.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting 
Limit 


2/23/2010 4-310 4-310-1002240733-000 Temperature N/A 11.1 °C 0.1 


2/23/2010 4-310 4-310-1002240733-000 pH N/A 8.43 pH Units 0.1 


2/23/2010 4-310 4-310-1002240733-000 Hardness as CaCO3 Total 36 mg/L 2 


2/23/2010 4-310 4-310-1002240733-000 TDS N/A 44 mg/L 1 


2/23/2010 4-310 4-310-1002240733-000 TSS N/A 18 mg/L 1 


2/23/2010 4-310 4-310-1002240733-000 EC N/A 87.4 umhos/cm 1.0 


2/23/2010 4-310 4-310-1002240733-000 TOC N/A 10.4 mg/L 1.0 


2/23/2010 4-310 4-310-1002240733-000 DOC N/A 7.9 mg/L 1.0 


2/23/2010 4-310 4-310-1002240733-000 Turbidity N/A 48.6 NTU 0.05 


2/23/2010 4-310 4-310-1002240733-000 NH3-N Total 0.43 mg/L 0.10 


2/23/2010 4-310 4-310-1002240733-000 NO3-N N/A 0.35 mg/L 0.10 


2/23/2010 4-310 4-310-1002240733-000 NO2-N N/A 0.06 J mg/L 0.10 


2/23/2010 4-310 4-310-1002240733-000 TKN Total 1.21 mg/L 0.10 


2/23/2010 4-310 4-310-1002240733-000 P Total 0.06 mg/L 0.03 


2/23/2010 4-310 4-310-1002240733-000 Ortho-P Diss 0.02 U mg/L 0.03 


2/23/2010 4-310 4-310-1002240733-000 As Diss 0.4 J ug/L 0.5 


2/23/2010 4-310 4-310-1002240733-000 As Total 0.6 ug/L 0.5 


2/23/2010 4-310 4-310-1002240733-000 Cd Diss ND U ug/L 0.2 


2/23/2010 4-310 4-310-1002240733-000 Cd Total 0.1 J ug/L 0.2 


2/23/2010 4-310 4-310-1002240733-000 Cr Diss 5.3 ug/L 1.0 


2/23/2010 4-310 4-310-1002240733-000 Cr Total 8.6 ug/L 1.0 


2/23/2010 4-310 4-310-1002240733-000 Cu Diss 17 ug/L 1.0 


2/23/2010 4-310 4-310-1002240733-000 Cu Total 46 ug/L 1.0 


2/23/2010 4-310 4-310-1002240733-000 Pb Diss 0.3 J ug/L 1.0 


2/23/2010 4-310 4-310-1002240733-000 Pb Total 7.2 ug/L 1.0 
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2/23/2010 4-310 4-310-1002240733-000 Ni Diss 1.1 ug/L 1.0 


2/23/2010 4-310 4-310-1002240733-000 Ni Total 3.5 ug/L 1.0 


2/23/2010 4-310 4-310-1002240733-000 Zn Diss 24 ug/L 5.0 


2/23/2010 4-310 4-310-1002240733-000 Zn Total 68 ug/L 5.0 


2/23/2010 4-312 4-312-1002240506-000 Temperature N/A 11.2 °C 0.1 


2/23/2010 4-312 4-312-1002240506-000 pH N/A 8.48 pH Units 0.1 


2/23/2010 4-312 4-312-1002240506-000 Hardness as CaCO3 Total 48 mg/L 2 


2/23/2010 4-312 4-312-1002240506-000 TDS N/A 48 mg/L 1 


2/23/2010 4-312 4-312-1002240506-000 TSS N/A 26 mg/L 1 


2/23/2010 4-312 4-312-1002240506-000 EC N/A 100 umhos/cm 1.0 


2/23/2010 4-312 4-312-1002240506-000 TOC N/A 6.1 mg/L 1.0 


2/23/2010 4-312 4-312-1002240506-000 DOC N/A 4.1 mg/L 1.0 


2/23/2010 4-312 4-312-1002240506-000 Turbidity N/A 43.3 NTU 0.05 


2/23/2010 4-312 4-312-1002240506-000 NH3-N Total 0.33 mg/L 0.10 


2/23/2010 4-312 4-312-1002240506-000 NO3-N N/A 0.56 mg/L 0.10 


2/23/2010 4-312 4-312-1002240506-000 NO2-N N/A 0.05 J mg/L 0.10 


2/23/2010 4-312 4-312-1002240506-000 TKN Total 1.17 mg/L 0.10 


2/23/2010 4-312 4-312-1002240506-000 P Total 0.13 mg/L 0.03 


2/23/2010 4-312 4-312-1002240506-000 Ortho-P Diss 0.04 U mg/L 0.03 


2/23/2010 4-312 4-312-1002240506-000 As Diss 0.4 J ug/L 0.5 


2/23/2010 4-312 4-312-1002240506-000 As Total 0.8 ug/L 0.5 


2/23/2010 4-312 4-312-1002240506-000 Cd Diss ND U ug/L 0.2 


2/23/2010 4-312 4-312-1002240506-000 Cd Total ND U ug/L 0.2 


2/23/2010 4-312 4-312-1002240506-000 Cr Diss 4.5 ug/L 1.0 


2/23/2010 4-312 4-312-1002240506-000 Cr Total 10 ug/L 1.0 


2/23/2010 4-312 4-312-1002240506-000 Cu Diss 14 ug/L 1.0 


2/23/2010 4-312 4-312-1002240506-000 Cu Total 33 ug/L 1.0 


2/23/2010 4-312 4-312-1002240506-000 Pb Diss 0.4 J ug/L 1.0 


2/23/2010 4-312 4-312-1002240506-000 Pb Total 12 ug/L 1.0 
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2/23/2010 4-312 4-312-1002240506-000 Ni Diss 1.0 ug/L 1.0 


2/23/2010 4-312 4-312-1002240506-000 Ni Total 5.3 ug/L 1.0 


2/23/2010 4-312 4-312-1002240506-000 Zn Diss 13 ug/L 5.0 


2/23/2010 4-312 4-312-1002240506-000 Zn Total 48 ug/L 5.0 


 
 


Analytical Results Summary 


 


Preliminary examination of the analytical data for San Mateo GRVTS stations 4-310 (EOP) and 4-312 (16-foot biostrip) indicates that concentrations 


of all analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents in the EOP runoff 


are mostly lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the results between the EOP 


station (4-310) and the strip station (4-312) indicates that concentrations of all constituents were higher in the EOP runoff than in discharge from the 


16-foot biostrip (4-312) with the following exceptions:  


1) Concentrations of total and dissolved lead, total chromium, and total nickel in runoff from 4-312 were higher than that from the EOP  


2) Total hardness, TSS, TDS, specific conductance, Nitrate, total P, and dissolved orthophosphate as P in runoff from 4-312 were higher than that 


from the EOP.  


 


The reason for exception 1) is not clear; however, soil along roadways may be a source of heavy metals such as lead, chromium, and nickel. Exception 


2) is possibly due to soil erosion and nutrients contribution from contact between runoff and vegetation.  
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 
Mobilized 


to Site 
Event Flow 


Vol. (L) 
% 


Capture


Sufficient 
Sample 
Volume 


Comments 
Type 


Actual 
Precip. 


(in) 


QPF / 
Probability


Antecedent 
Dry Hours


4-310 San Mateo EOP Rainfall 0.93 0.33"/80% 26 hrs Yes 34825 99 Yes 


The observed RO/rainfall ratio is high 
possibly due to additional runoff 
flowing into the normal drainage area; 
however, this could not be confirmed. 
No bypass was observed by the field 
team.   


4-311 San Mateo Middle 
GRVTS (16 ft) Monitoring at this site was discontinued due to a recurring bypass issue. 


4-312 San Mateo End 
GRVTS (16 ft) Rainfall 0.93 0.33"/80% 26 hrs Yes 16627 100 Yes 


Flow data from 21:02 to 21:05 on 
3/12/10 was modified to remove false 
readings of flow due to cleaning of 
debris accumulated in the flume. Minor 
amount of runoff bypassed 4-311 and 
entered 4-312. Channeling within the 
vegetation strip was observed. Some 
bypass under flashing due to soil 
erosion was also observed. 
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Event Description 
A storm system from the North Pacific Ocean moved through the northern California area. The storm started around 9 AM and continued into the evening on 
3/12/10. The storm produced close to 1 inch of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 3/11/10, during storm monitoring was performed on 3/12/10, and post-
storm observations were performed on 3/13/10. Samples were shipped to the lab on 3/13/10.  
 
Sampling Issues 
At 4-310, the observed RO/rainfall ratio is high possibly due to additional runoff flowing into the normal drainage area; however, this could not be confirmed. 
No bypass was observed by the field team. 
 
Per Caltrans’ direction, 4-311 was not sampled due to a recurring bypass issue.   
 
At 4-312, flow data from 21:02 to 21:05 on 3/12/10 was modified to remove false readings of flow due to cleaning of debris accumulated in the flume. Minor 
amount of runoff bypassed 4-311 and entered 4-312. Channeling within the vegetation strip was observed. Some bypass under flashing due to soil erosion was 
also observed. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


At 4-310, the observed RO/rainfall ratio is high possibly due to additional runoff flowing into the normal drainage area; however, this could not be 
confirmed. No bypass was observed by the field team. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
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The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At 4-310, the observed RO/rainfall ratio is high possibly due to additional runoff flowing into the normal drainage area; however, this could not be 
confirmed. No bypass was observed by the field team. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-310 (EOP)
Event: 3/12/2010


Catchment Area (ha): 0.0858
Assumed Fraction Runof f /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 03/12/10 09:03
Stop Date/Time: 03/12/10 19:57
Event Rain (mm): 23.60
Max Intensity (mm/hr): 18.00


Runoff Data
Start Date/Time: 03/12/10 09:56
Stop Date/Time: 03/12/10 20:21
Total Flow Volume (L): 34825
Peak Flow (L/s): 10.86
Obs. Fraction Runoff/Rain Volume: 1.720


Sample Data
Start Date/Time: 03/12/10 10:14
Stop Date/Time: 03/12/10 17:33
Estimated Percent Capture: 99%
Successful Aliquots: 221


Notes: The observed RO/rainfall ratio is high possibly due to additional runoff flowing into the normal drainage area, however, this could not be 
confirmed. No bypass was observed by the field team.   
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-312 (16 f t)
Event: 3/12/2010


Catchment Area (ha): 0.0818
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 03/12/10 09:03
Stop Date/Time: 03/12/10 19:57
Event Rain (mm): 23.60
Max Intensity (mm/hr): 18.00


Runoff Data
Start Date/Time: 03/12/10 09:39
Stop Date/Time: 03/12/10 21:20
Total Flow Volume (L): 16627
Peak Flow (L/s): 8.19
Obs. Fraction Runoff/Rain Volume: 0.861


Sample Data
Start Date/Time: 03/12/10 10:32
Stop Date/Time: 03/12/10 21:17
Estimated Percent Capture: 100%
Successful Aliquots: 365


Notes: Flow data from 21:02 to 21:05 was modified to remove false readings of flow due to cleaning of debris accumulated in the flume. Minor amount of runoff bypassed 
4-311 and entered 4-312. Channeling within the vegetation strip was observed. Some bypass under flashing due to soil erosion was also observed.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package. 
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Concentrations of some constituents in runoff from 4-312 appear higher than that of previous storms possibly due to excessive soils entering 
the collection pipe as a result of channeling and soil erosion occurring during the storm.  


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting 
Limit 


3/12/2010 4-310 4-310-1003130327-000 Temperature N/A 12.8 °C 0.1 


3/12/2010 4-310 4-310-1003130327-000 pH N/A 7.70 pH Units 0.1 


3/12/2010 4-310 4-310-1003130327-000 Hardness as CaCO3 Total 22 mg/L 2 


3/12/2010 4-310 4-310-1003130327-000 TDS N/A ND U mg/L 1 


3/12/2010 4-310 4-310-1003130327-000 TSS N/A 78 mg/L 1 


3/12/2010 4-310 4-310-1003130327-000 EC N/A 66.0 umhos/cm 1.0 


3/12/2010 4-310 4-310-1003130327-000 TOC N/A 7.4 mg/L 1.0 


3/12/2010 4-310 4-310-1003130327-000 DOC N/A 2.2 mg/L 1.0 


3/12/2010 4-310 4-310-1003130327-000 Turbidity N/A 21.2 NTU 0.05 


3/12/2010 4-310 4-310-1003130327-000 NH3-N Total 0.27 mg/L 0.10 


3/12/2010 4-310 4-310-1003130327-000 NO3-N N/A 0.19 mg/L 0.10 


3/12/2010 4-310 4-310-1003130327-000 NO2-N N/A 0.02 J mg/L 0.10 


3/12/2010 4-310 4-310-1003130327-000 TKN Total 0.99 mg/L 0.10 


3/12/2010 4-310 4-310-1003130327-000 P Total 0.07 mg/L 0.03 


3/12/2010 4-310 4-310-1003130327-000 Ortho-P Diss 0.02 U mg/L 0.03 


3/12/2010 4-310 4-310-1003130327-000 As Diss 0.4 J ug/L 0.5 


3/12/2010 4-310 4-310-1003130327-000 As Total 0.7 ug/L 0.5 


3/12/2010 4-310 4-310-1003130327-000 Cd Diss 0.1 J ug/L 0.2 


3/12/2010 4-310 4-310-1003130327-000 Cd Total 0.2 ug/L 0.2 


3/12/2010 4-310 4-310-1003130327-000 Cr Diss 10 ug/L 1.0 


3/12/2010 4-310 4-310-1003130327-000 Cr Total 18 ug/L 1.0 


3/12/2010 4-310 4-310-1003130327-000 Cu Diss 23 ug/L 1.0 


3/12/2010 4-310 4-310-1003130327-000 Cu Total 82 ug/L 1.0 


3/12/2010 4-310 4-310-1003130327-000 Pb Diss 0.2 J ug/L 1.0 


3/12/2010 4-310 4-310-1003130327-000 Pb Total 20 ug/L 1.0 
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3/12/2010 4-310 4-310-1003130327-000 Ni Diss 1.1 ug/L 1.0 


3/12/2010 4-310 4-310-1003130327-000 Ni Total 7.3 ug/L 1.0 


3/12/2010 4-310 4-310-1003130327-000 Zn Diss 18 ug/L 5.0 


3/12/2010 4-310 4-310-1003130327-000 Zn Total 160 ug/L 5.0 


3/12/2010 4-312 4-312-1003122117-000 Temperature N/A 12.4 °C 0.1 


3/12/2010 4-312 4-312-1003122117-000 pH N/A 8.17 pH Units 0.1 


3/12/2010 4-312 4-312-1003122117-000 Hardness as CaCO3 Total 52 mg/L 2 


3/12/2010 4-312 4-312-1003122117-000 TDS N/A 52 mg/L 1 


3/12/2010 4-312 4-312-1003122117-000 TSS N/A 218 mg/L 1 


3/12/2010 4-312 4-312-1003122117-000 EC N/A 112 umhos/cm 1.0 


3/12/2010 4-312 4-312-1003122117-000 TOC N/A 8.1 mg/L 1.0 


3/12/2010 4-312 4-312-1003122117-000 DOC N/A 2.9 mg/L 1.0 


3/12/2010 4-312 4-312-1003122117-000 Turbidity N/A 26.7 NTU 0.05 


3/12/2010 4-312 4-312-1003122117-000 NH3-N Total 0.09 J mg/L 0.10 


3/12/2010 4-312 4-312-1003122117-000 NO3-N N/A 0.68 mg/L 0.10 


3/12/2010 4-312 4-312-1003122117-000 NO2-N N/A 0.03 J mg/L 0.10 


3/12/2010 4-312 4-312-1003122117-000 TKN Total 1.39 mg/L 0.10 


3/12/2010 4-312 4-312-1003122117-000 P Total 0.26 mg/L 0.03 


3/12/2010 4-312 4-312-1003122117-000 Ortho-P Diss 0.08 mg/L 0.03 


3/12/2010 4-312 4-312-1003122117-000 As Diss 0.4 J ug/L 0.5 


3/12/2010 4-312 4-312-1003122117-000 As Total 2.6 ug/L 0.5 


3/12/2010 4-312 4-312-1003122117-000 Cd Diss ND U ug/L 0.2 


3/12/2010 4-312 4-312-1003122117-000 Cd Total 0.4 ug/L 0.2 


3/12/2010 4-312 4-312-1003122117-000 Cr Diss 7.3 ug/L 1.0 


3/12/2010 4-312 4-312-1003122117-000 Cr Total 35 ug/L 1.0 


3/12/2010 4-312 4-312-1003122117-000 Cu Diss 10 ug/L 1.0 


3/12/2010 4-312 4-312-1003122117-000 Cu Total 57 ug/L 1.0 


3/12/2010 4-312 4-312-1003122117-000 Pb Diss 0.3 U ug/L 1.0 


3/12/2010 4-312 4-312-1003122117-000 Pb Total 67 ug/L 1.0 
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3/12/2010 4-312 4-312-1003122117-000 Ni Diss 1.0 ug/L 1.0 


3/12/2010 4-312 4-312-1003122117-000 Ni Total 29 ug/L 1.0 


3/12/2010 4-312 4-312-1003122117-000 Zn Diss 5.8 ug/L 5.0 


3/12/2010 4-312 4-312-1003122117-000 Zn Total 120 ug/L 5.0 


 
 


Analytical Results Summary 


 


Preliminary examination of the analytical data for San Mateo GRVTS stations 4-310 (EOP) and 4-312 (16-foot biostrip) indicates that 


concentrations of most analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents 


in the EOP runoff are mostly lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). A comparison of the results 


between the EOP station (4-310) and the strip station (4-312) is summarized below:  


1) Concentrations of all metals in runoff from 4-312 were lower than that from the EOP except for total and dissolved lead, total cadmium, total 


chromium, and total nickel.   


2) Results of almost all the non-metal constituents in runoff from 4-312 were higher than that from the EOP.  


 


Higher concentrations observed in the strip may be due to excessive soils entering the collection pipe at 4-312 as a result of channeling and soil 


erosion occurring during the storm as field notes indicated. Soil can be a source of nutrients and heavy metals. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 
Mobilized 


to Site 


Event 
Flow Vol. 


(L) 


% 
Capture


Sufficient 
Sample 
Volume 


Comments 
Type 


Actual 
Precip. 


(in) 


QPF / 
Probability


Antecedent 
Dry Hours


4-310 San Mateo EOP Rainfall 0.74 0.2"/100% 43 hrs Yes 28,801 100 Yes 


Field observations indicated flow meter 
was recording false level readings caused 
by asphalt debris accumulation in the 
flume. Manual level adjustment was 
conducted at 18:45. Level readings and 
flow data for the period from 16:44 
(when the second peak flow occurred) to 
18:44 were modified accordingly based 
on all available information. The high 
RO/rainfall ratio is possibly due to 
additional flow entering the normal 
drainage area, however, observations 
were not conducted during peak flows so 
cannot confirm this.  


4-311 San Mateo Middle 
GRVTS (16 ft) Monitoring at this site was discontinued due to a recurring bypass issue. 


4-312 San Mateo End 
GRVTS (16 ft) Rainfall 0.74 0.2"/100% 43 hrs Yes 8,388 100 Yes 


Field observations indicated flow meter 
was recording false level readings caused 
by sediment accumulation in the flume. 
Manual level adjustment was conducted 
at 18:15. Level readings and flow data for 
the period from 16:43 to 18:16 were 
modified accordingly based on all 
available information. Field observations 
also indicate some bypass occurred under 
the flashing due to channeling within the 
strip, which are recurring problems and 
are a result of both animal burrowing and 
soil erosion during storms. 
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Event Description 
A cold front from the North Pacific Ocean moved through the northern California area bringing precipitation. Rain started around noon and 
continued into the night of 4/4/10. The storm produced about 0.75 inches of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 4/1/10, during storm monitoring was performed during the 
day on 4/4/10, and post-storm observations were performed on at night on 4/4/10. Samples were shipped to the lab on 4/5/10.   
 
Sampling Issues 
At 4-310, field observations indicated flow meter was recording false level readings caused by asphalt debris accumulation in the flume. Manual 
level adjustment was conducted at 18:45. Level readings and flow data for the period from 16:44 (when the second peak flow occurred) to 18:44 
were modified accordingly based on all available information. The high RO/rainfall ratio is possibly due to additional flow entering the normal 
drainage area, however, observations were not conducted during peak flows so cannot confirm this. 
 
Per Caltrans’ direction, 4-311 was not sampled due to a recurring bypass issue.   
 
At 4-312, field observations indicated flow meter was recording false level readings caused by sediment accumulation in the flume. Manual level 
adjustment was conducted at 18:15. Level readings and flow data for the period from 16:43 to 18:16 were modified accordingly based on all 
available information. Field observations also indicate some bypass occurred under the flashing due to channeling within the strip, which are 
recurring problems and are a result of both animal burrowing and soil erosion during storms. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 
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The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


At 4-310, based on field observations, flow data for the period from 16:44 (when the second peak flow occurred) to 18:44 was modified to account for the 
false level readings caused by accumulation of asphalt debris in the flume. At 4-312, flow data for the period from 16:43 to 18:16 were also modified to 
account for the false level readings caused by accumulation of sediment in the flume. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At 4-310, based on field observations, flow data for the period from 16:44 (when the second peak flow occurred) to 18:44 was modified to account for the 
false level readings caused by accumulation of asphalt debris in the flume. At 4-312, flow data for the period from 16:43 to 18:16 were also modified to 
account for the false level readings caused by accumulation of sediment in the flume. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-310 (EOP)
Event: 4/4/2010


Catchment Area (ha): 0.0858
Assumed Fraction Runoff /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 04/04/10 12:21
Stop Date/Time: 04/05/10 02:06
Event Rain (mm): 18.80
Max Intensity (mm/hr): 20.40


Runoff Data
Start Date/Time: 04/04/10 12:26
Stop Date/Time: 04/05/10 02:06
Total Flow Volume (L): 28801
Peak Flow (L/s): 14.69
Obs. Fraction Runoff/Rain Volume: 1.786


Sample Data
Start Date/Time: 04/04/10 12:48
Stop Date/Time: 04/05/10 00:23
Estimated Percent Capture: 100%
Successful Aliquots: 231


Notes: Field observations indicated flow meter was recording false level readings caused by asphalt debris accumulation in the flume. Manual level adjustment was conducted at 18:45. 
Level readings and flow data for the period from 16:44 (when the second peak flow occurred) to 18:44 were modified accordingly based on all available information. The high 
RO/rainfall ratio is possibly due to additional flow entering the normal drainage area, however, observations were not conducted during peak flows so cannot confirm this.  







Post Storm Technical Memorandum   
 Contract No: 43A0208 
 Task Order: 18 
 Project: ORVTS Event Start Date: 4/4/2010 
 
 


 Page 5 of 9 
 


0


1


2


3


4


5


0


5


10


15


20


25


4/
4/


10
 1


2:
00


4/
4/


10
 1


3:
00


4/
4/


10
 1


4:
00


4/
4/


10
 1


5:
00


4/
4/


10
 1


6:
00


4/
4/


10
 1


7:
00


4/
4/


10
 1


8:
00


4/
4/


10
 1


9:
00


4/
4/


10
 2


0:
00


4/
4/


10
 2


1:
00


4/
4/


10
 2


2:
00


4/
4/


10
 2


3:
00


4/
5/


10
 0


:0
0


4/
5/


10
 1


:0
0


Fl
ow


 R
at


e 
(L


/s
)


R
ai


nf
al


l I
nt


en
si


ty
 (m


m
/h


r)


Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-312 (16 f t)
Event: 4/4/2010


Catchment Area (ha): 0.0818
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 04/04/10 12:21
Stop Date/Time: 04/05/10 02:06
Event Rain (mm): 18.80
Max Intensity (mm/hr): 20.40


Runoff Data
Start Date/Time: 04/04/10 13:10
Stop Date/Time: 04/05/10 02:25
Total Flow Volume (L): 8388
Peak Flow (L/s): 4.37
Obs. Fraction Runoff/Rain Volume: 0.545


Sample Data
Start Date/Time: 04/04/10 13:31
Stop Date/Time: 04/04/10 20:53
Estimated Percent Capture: 100%
Successful Aliquots: 330


Notes: Field observations indicated flow meter was recording false level readings caused by sediment accumulation in the flume. Manual level adjustment was conducted at 18:15. 
Level readings and flow data for the period from 16:43 to 18:16 were modified accordingly based on all available information. Field observations also indicate some bypass 
occurred under the flashing due to channeling within the strip, which are recurring problems and are a result of both animal burrowing and soil erosion during storms.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting 
Limit 


4/4/2010 4-310 4-310-1004050021-000 Temperature N/A 11.3 °C 0.1 


4/4/2010 4-310 4-310-1004050021-000 pH N/A 8.00 pH Units 0.1 


4/4/2010 4-310 4-310-1004050021-000 Hardness as CaCO3 Total 36 mg/L 2 


4/4/2010 4-310 4-310-1004050021-000 TDS N/A 50 mg/L 1 


4/4/2010 4-310 4-310-1004050021-000 TSS N/A 11 mg/L 1 


4/4/2010 4-310 4-310-1004050021-000 EC N/A 79.9 umhos/cm 1.0 


4/4/2010 4-310 4-310-1004050021-000 TOC N/A 2.4 mg/L 1.0 


4/4/2010 4-310 4-310-1004050021-000 DOC N/A 1.6 mg/L 1.0 


4/4/2010 4-310 4-310-1004050021-000 Turbidity N/A 14.9 NTU 0.05 


4/4/2010 4-310 4-310-1004050021-000 NH3-N Total 0.28 mg/L 0.10 


4/4/2010 4-310 4-310-1004050021-000 NO3-N N/A 0.17 mg/L 0.10 


4/4/2010 4-310 4-310-1004050021-000 NO2-N N/A 0.04 J mg/L 0.10 


4/4/2010 4-310 4-310-1004050021-000 TKN Total 0.36 mg/L 0.10 


4/4/2010 4-310 4-310-1004050021-000 P Total 0.07 mg/L 0.03 


4/4/2010 4-310 4-310-1004050021-000 Ortho-P Diss 0.007 J mg/L 0.03 


4/4/2010 4-310 4-310-1004050021-000 As Diss 0.3 J ug/L 0.5 


4/4/2010 4-310 4-310-1004050021-000 As Total 0.5 ug/L 0.5 


4/4/2010 4-310 4-310-1004050021-000 Cd Diss ND U ug/L 0.2 


4/4/2010 4-310 4-310-1004050021-000 Cd Total 0.2 ug/L 0.2 


4/4/2010 4-310 4-310-1004050021-000 Cr Diss 5.3 ug/L 1.0 


4/4/2010 4-310 4-310-1004050021-000 Cr Total 9.0 ug/L 1.0 


4/4/2010 4-310 4-310-1004050021-000 Cu Diss 13 ug/L 1.0 


4/4/2010 4-310 4-310-1004050021-000 Cu Total 50 ug/L 1.0 


4/4/2010 4-310 4-310-1004050021-000 Pb Diss 0.1 J ug/L 1.0 


4/4/2010 4-310 4-310-1004050021-000 Pb Total 11 ug/L 1.0 
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4/4/2010 4-310 4-310-1004050021-000 Ni Diss 1.0 ug/L 1.0 


4/4/2010 4-310 4-310-1004050021-000 Ni Total 3.9 ug/L 1.0 


4/4/2010 4-310 4-310-1004050021-000 Zn Diss 21 ug/L 5.0 


4/4/2010 4-310 4-310-1004050021-000 Zn Total 93 ug/L 5.0 


4/4/2010 4-312 4-312-1004042053-000 Temperature N/A 11.8 °C 0.1 


4/4/2010 4-312 4-312-1004042053-000 pH N/A 7.8 pH Units 0.1 


4/4/2010 4-312 4-312-1004042053-000 Hardness as CaCO3 Total 44 mg/L 2 


4/4/2010 4-312 4-312-1004042053-000 TDS N/A 72 mg/L 1 


4/4/2010 4-312 4-312-1004042053-000 TSS N/A 15 mg/L 1 


4/4/2010 4-312 4-312-1004042053-000 EC N/A 120 umhos/cm 1.0 


4/4/2010 4-312 4-312-1004042053-000 TOC N/A 14.8 mg/L 1.0 


4/4/2010 4-312 4-312-1004042053-000 DOC N/A 11.5 mg/L 1.0 


4/4/2010 4-312 4-312-1004042053-000 Turbidity N/A 21.9 NTU 0.05 


4/4/2010 4-312 4-312-1004042053-000 NH3-N Total 0.07 J mg/L 0.10 


4/4/2010 4-312 4-312-1004042053-000 NO3-N N/A 0.49 mg/L 0.10 


4/4/2010 4-312 4-312-1004042053-000 NO2-N N/A 0.04 J mg/L 0.10 


4/4/2010 4-312 4-312-1004042053-000 TKN Total 0.25 mg/L 0.10 


4/4/2010 4-312 4-312-1004042053-000 P Total 0.17 mg/L 0.03 


4/4/2010 4-312 4-312-1004042053-000 Ortho-P Diss 0.09 mg/L 0.03 


4/4/2010 4-312 4-312-1004042053-000 As Diss 0.4 J ug/L 0.5 


4/4/2010 4-312 4-312-1004042053-000 As Total 0.7 ug/L 0.5 


4/4/2010 4-312 4-312-1004042053-000 Cd Diss ND U ug/L 0.2 


4/4/2010 4-312 4-312-1004042053-000 Cd Total ND U ug/L 0.2 


4/4/2010 4-312 4-312-1004042053-000 Cr Diss 3.8 ug/L 1.0 


4/4/2010 4-312 4-312-1004042053-000 Cr Total 7.8 ug/L 1.0 


4/4/2010 4-312 4-312-1004042053-000 Cu Diss 6.9 ug/L 1.0 


4/4/2010 4-312 4-312-1004042053-000 Cu Total 16 ug/L 1.0 


4/4/2010 4-312 4-312-1004042053-000 Pb Diss 0.2 J ug/L 1.0 


4/4/2010 4-312 4-312-1004042053-000 Pb Total 9.6 ug/L 1.0 
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4/4/2010 4-312 4-312-1004042053-000 Ni Diss 0.8 J ug/L 1.0 


4/4/2010 4-312 4-312-1004042053-000 Ni Total 4.2 ug/L 1.0 


4/4/2010 4-312 4-312-1004042053-000 Zn Diss 5.5 ug/L 5.0 


4/4/2010 4-312 4-312-1004042053-000 Zn Diss 25 ug/L 5.0 


 
 


Analytical Results Summary 


 


Preliminary examination of the analytical data for San Mateo GRVTS stations 4-310 (EOP) and 4-312 (16-foot biostrip) indicates that 


concentrations of all analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents in 


the EOP runoff are mostly lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). A comparison of the results 


between the EOP station (4-310) and the strip station (4-312) is summarized below:  


1) Concentrations of all metals in runoff from 4-312 were lower than that from the EOP (4-310) except for total and dissolved arsenic, total nickel, 


and dissolved lead.  


2) Results of most non-metal constituents (total hardness, total P, dissolved ortho-P, specific conductance, TSS, TDS, TOC, DOC, turbidity, and 


nitrate) in runoff from 4-312 were higher than that from the EOP.  


 


Higher concentrations observed in the strip may be due to soil erosion and nutrients contribution from contact between runoff and vegetation at the 


4-312 strip. Soil can be a source of nutrients and heavy metals. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 
Mobilized 


to Site 


Event 
Flow Vol. 


(L) 


% 
Capture


Sufficient 
Sample 
Volume 


Comments 
Type 


Actual 
Precip. 


(in) 


QPF / 
Probability


Antecedent 
Dry Hours


4-310 San Mateo EOP Rainfall 2.22 0.28"/100% >72 hrs Yes 71,299 100 Yes 


The observed RO/rainfall ratio is high 
possibly due to additional runoff flowing 
into the normal drainage area, however, 
this could not be confirmed. No bypass 
was observed by the field team. 


4-311 San Mateo Middle 
GRVTS (16 ft) Monitoring at this site was discontinued due to a recurring bypass issue. 


4-312 San Mateo End 
GRVTS (16 ft) Rainfall 2.22 0.28"/100% >72 hrs Yes 24,133 100 Yes 


At 4-312, field observations indicated 
flow meter was recording false level 
readings caused by sediment 
accumulation in the flume at the end of 
the storm. Level readings and flow data 
for the period from 11:48 to 13:50 on 
4/12/10 were modified accordingly 
based on all available information. 
Field observations also indicate minor 
bypass occurred under the flashing due 
to channeling within the strip, which is 
a recurring problem and is a result of 
both animal burrowing and soil erosion 
during storms. 
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Event Description 
An unseasonably strong weather system from the North Pacific Ocean moved through the northern California area bringing precipitation. Rain 
started in the morning of 4/11/10 and continued into the early afternoon of 4/12/10. The storm produced about 2.2 inches of rainfall at the 
monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 4/10/10, during storm monitoring was performed multiple 
times on 4/11/10 and 4/12/10, and post-storm observations were performed on 4/12/10. The first set of samples was shipped to the lab on 4/12/10 
for short hold time analyses and the second set of samples was shipped to the lab on 4/13/10.  
 
Sampling Issues 
At 4-310, the high RO/rainfall ratio is possibly due to additional flow entering the normal drainage area; however, this could not be confirmed by 
field observations. 
 
Per Caltrans’ direction, 4-311 was not sampled due to a recurring bypass issue.   
 
At 4-312, field observations indicated that the flow meter was recording false level readings caused by sediment accumulation in the flume at the 
end of the storm. Level readings and flow data for the period from 11:48 to 13:50 on 4/12/10 were modified accordingly based on all available 
information. Field observations also indicate minor bypass occurred under the flashing due to channeling within the strip, which is a recurring 
problem and is a result of both animal burrowing and soil erosion during storms. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 
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The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


At 4-312, based on field observations and recorded flow data, flow data for the period from 11:48 to 13:50 on 4/12/10 were modified to account for the 
false level readings caused by accumulation of sediment in the flume. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At 4-312, based on field observations and recorded flow data, flow data for the period from 11:48 to 13:50 on 4/12/10 were modified to account for the 
false level readings caused by accumulation of sediment in the flume. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-310 (EOP)
Event: 4/11/2010


Catchment Area (ha): 0.0858
Assumed Fraction Runof f /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 04/11/10 09:15
Stop Date/Time: 04/12/10 11:43
Event Rain (mm): 56.50
Max Intensity (mm/hr): 38.40


Runoff Data
Start Date/Time: 04/11/10 09:59
Stop Date/Time: 04/12/10 14:00
Total Flow Volume (L): 71299
Peak Flow (L/s): 19.98
Obs. Fraction Runoff/Rain Volume: 1.471


Sample Data
Start Date/Time: 04/11/10 10:31
Stop Date/Time: 04/12/10 13:47
Estimated Percent Capture: 100%
Successful Aliquots: 228


Notes: The observed RO/rainfall ratio is high possibly due to additional runoff flowing into the normal drainage area, however, this could not be confirmed. 
No bypass was observed by the field team.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-312 (16 f t)
Event: 4/11/2010


Catchment Area (ha): 0.0818
Assumed Fraction Runoff /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 04/11/10 09:15
Stop Date/Time: 04/12/10 11:43
Event Rain (mm): 56.50
Max Intensity (mm/hr): 38.40


Runoff Data
Start Date/Time: 04/11/10 10:38
Stop Date/Time: 04/12/10 13:50
Total Flow Volume (L): 24133
Peak Flow (L/s): 7.14
Obs. Fraction Runoff/Rain Volume: 0.522


Sample Data
Start Date/Time: 04/11/10 10:57
Stop Date/Time: 04/12/10 13:37
Estimated Percent Capture: 100%
Successful Aliquots: 280


Notes: Field observations indicated flow meter was recording false level readings caused by sediment accumulation in the flume at the end of storm. Level readings and flow 
data for the period from 11:48 to 13:50 on 4/12/10 were modified accordingly based on all available information. Field observations also indicate some bypass occurred 
under the flashing due to channeling within the strip, which are recurring problems and are a result of both animal burrowing and soil erosion during storms.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting 
Limit 


4/11/2010 4-310 4-310-1004121346-000 Temperature N/A 9.8 °C 0.1 


4/11/2010 4-310 4-310-1004121346-000 pH N/A 7.91 pH Units 0.1 


4/11/2010 4-310 4-310-1004121346-000 Hardness as CaCO3 Total 30 mg/L 2 


4/11/2010 4-310 4-310-1004121346-000 TDS N/A 29 mg/L 1 


4/11/2010 4-310 4-310-1004121346-000 TSS N/A 39 mg/L 1 


4/11/2010 4-310 4-310-1004121346-000 EC N/A 66.2 umhos/cm 1.0 


4/11/2010 4-310 4-310-1004121346-000 TOC N/A 2.2 mg/L 1.0 


4/11/2010 4-310 4-310-1004121346-000 DOC N/A 1.5 mg/L 1.0 


4/11/2010 4-310 4-310-1004121346-000 Turbidity N/A 25 NTU 0.05 


4/11/2010 4-310 4-310-1004121346-000 NH3-N Total 0.12 mg/L 0.10 


4/11/2010 4-310 4-310-1004121346-000 NO3-N N/A 0.17 mg/L 0.10 


4/11/2010 4-310 4-310-1004121346-000 NO2-N N/A 0.03 J mg/L 0.10 


4/11/2010 4-310 4-310-1004121346-000 TKN Total 0.55 mg/L 0.10 


4/11/2010 4-310 4-310-1004121346-000 P Total 0.04 mg/L 0.03 


4/11/2010 4-310 4-310-1004121346-000 Ortho-P Diss ND U mg/L 0.03 


4/11/2010 4-310 4-310-1004121346-000 As Diss 0.3 J ug/L 0.5 


4/11/2010 4-310 4-310-1004121346-000 As Total 0.5 ug/L 0.5 


4/11/2010 4-310 4-310-1004121346-000 Cd Diss ND U ug/L 0.2 


4/11/2010 4-310 4-310-1004121346-000 Cd Total 0.2 ug/L 0.2 


4/11/2010 4-310 4-310-1004121346-000 Cr Diss 5.8 ug/L 1.0 


4/11/2010 4-310 4-310-1004121346-000 Cr Total 9.6 ug/L 1.0 


4/11/2010 4-310 4-310-1004121346-000 Cu Diss 12 ug/L 1.0 


4/11/2010 4-310 4-310-1004121346-000 Cu Total 44 ug/L 1.0 


4/11/2010 4-310 4-310-1004121346-000 Pb Diss 0.4 J ug/L 1.0 


4/11/2010 4-310 4-310-1004121346-000 Pb Total 16 ug/L 1.0 
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4/11/2010 4-310 4-310-1004121346-000 Ni Diss 0.9 J ug/L 1.0 


4/11/2010 4-310 4-310-1004121346-000 Ni Total 4.6 ug/L 1.0 


4/11/2010 4-310 4-310-1004121346-000 Zn Diss 21 ug/L 5.0 


4/11/2010 4-310 4-310-1004121346-000 Zn Total 92 ug/L 5.0 


4/11/2010 4-312 4-312-1004121420-000 Temperature N/A 10.8 °C 0.1 


4/11/2010 4-312 4-312-1004121420-000 pH N/A 7.9 pH Units 0.1 


4/11/2010 4-312 4-312-1004121420-000 Hardness as CaCO3 Total 20 mg/L 2 


4/11/2010 4-312 4-312-1004121420-000 TDS N/A 47 mg/L 1 


4/11/2010 4-312 4-312-1004121420-000 TSS N/A 55 mg/L 1 


4/11/2010 4-312 4-312-1004121420-000 EC N/A 101.6 umhos/cm 1.0 


4/11/2010 4-312 4-312-1004121420-000 TOC N/A 3.9 mg/L 1.0 


4/11/2010 4-312 4-312-1004121420-000 DOC N/A 2.5 mg/L 1.0 


4/11/2010 4-312 4-312-1004121420-000 Turbidity N/A 49.2 NTU 0.05 


4/11/2010 4-312 4-312-1004121420-000 NH3-N Total ND U mg/L 0.10 


4/11/2010 4-312 4-312-1004121420-000 NO3-N N/A 0.39 mg/L 0.10 


4/11/2010 4-312 4-312-1004121420-000 NO2-N N/A 0.03 J mg/L 0.10 


4/11/2010 4-312 4-312-1004121420-000 TKN Total 0.74 mg/L 0.10 


4/11/2010 4-312 4-312-1004121420-000 P Total 0.12 mg/L 0.03 


4/11/2010 4-312 4-312-1004121420-000 Ortho-P Diss 0.06 mg/L 0.03 


4/11/2010 4-312 4-312-1004121420-000 As Diss 0.3 J ug/L 0.5 


4/11/2010 4-312 4-312-1004121420-000 As Total 1.0 ug/L 0.5 


4/11/2010 4-312 4-312-1004121420-000 Cd Diss ND U ug/L 0.2 


4/11/2010 4-312 4-312-1004121420-000 Cd Total ND U ug/L 0.2 


4/11/2010 4-312 4-312-1004121420-000 Cr Diss 3.6 ug/L 1.0 


4/11/2010 4-312 4-312-1004121420-000 Cr Total 11 ug/L 1.0 


4/11/2010 4-312 4-312-1004121420-000 Cu Diss 6.8 ug/L 1.0 


4/11/2010 4-312 4-312-1004121420-000 Cu Total 21 ug/L 1.0 


4/11/2010 4-312 4-312-1004121420-000 Pb Diss 0.4 J ug/L 1.0 


4/11/2010 4-312 4-312-1004121420-000 Pb Total 18 ug/L 1.0 
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4/11/2010 4-312 4-312-1004121420-000 Ni Diss 0.8 J ug/L 1.0 


4/11/2010 4-312 4-312-1004121420-000 Ni Total 7.8 ug/L 1.0 


4/11/2010 4-312 4-312-1004121420-000 Zn Diss 5.8 ug/L 5.0 


4/11/2010 4-312 4-312-1004121420-000 Zn Total 38 ug/L 5.0 


 
 


Analytical Results Summary 


 


Preliminary examination of the analytical data for San Mateo GRVTS stations 4-310 (EOP) and 4-312 (16-foot biostrip) indicates that 


concentrations of all analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents in 


the EOP runoff are mostly lower than concentrations generally observed in freeway runoff samples (Caltrans 2003). A comparison of the results 


between the EOP station (4-310) and the strip station (4-312) is summarized below:  


1) Concentrations of all metals in runoff from 4-312 were lower than that from the EOP except for total arsenic, chromium, nickel, and lead.  


2) Results of almost all non-metal constituents (total P, dissolved ortho-P, specific conductance, TSS, TDS, TOC, DOC, TKN, turbidity, and 


nitrate) in runoff from 4-312 were higher than that from the EOP.  


 


Higher concentrations observed in the strip may be due to soil erosion and nutrient contribution from contact between runoff and vegetation at the 4-


312 strip. Soil can be a source of nutrients and heavy metals. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 
Mobilized 


to Site 


Event 
Flow Vol. 


(L) 


% 
Capture


Sufficient 
Sample 
Volume 


Comments 
Type 


Actual 
Precip. 


(in) 


QPF / 
Probability


Antecedent 
Dry Hours


4-310 San Mateo EOP Rainfall 0.18 0.1"/90% >72 hrs Yes 3,597 96 Yes No bypass was observed by the field 
team. 


4-311 San Mateo Middle 
GRVTS (16 ft) Monitoring at this site was discontinued due to a recurring bypass issue. 


4-312 San Mateo End 
GRVTS (16 ft) Rainfall 0.18 0.1"/90% >72 hrs Yes 103 82 Yes 


Some minor bypass under the flashing 
due to soil erosion was observed during 
the storm. The RO/rain ratio is low 
mostly due to infiltration occurring at 
the strip. 
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Event Description 
An unseasonal weather system from the North Pacific Ocean moved through the northern California area bringing precipitation. Light rain started 
in the morning of 4/27/10 and lasted a few hours into the afternoon. The storm produced about 0.18 inches of rainfall at the monitored site. 
 
Mobilization Summary 
A team of 2 mobilized to monitor this storm event. Pre-storm set-up was performed on 4/26/10, during storm monitoring was performed on 
4/27/10, and post-storm observations were performed on 4/28/10. Samples were shipped to the lab on 4/28/10.  
 
Sampling Issues 
Per Caltrans’ direction, 4-311 was not sampled due to a recurring bypass issue.   
 
At 4-312, field observations indicated minor bypass occurred under the flashing, which is a recurring problem and is a result of both animal 
burrowing and soil erosion during storms. The RO/rain ratio is low mostly due to infiltration occurring at the strip. 
 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 
The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


At 4-312, the field team observed minor bypass under the flashing, which is a recurring problem and is a result of both animal burrowing and soil erosion 
during storms. The RO/rain ratio is low mostly due to infiltration occurring at the strip. 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
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The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At 4-312, the field team observed minor bypass under the flashing, which is a recurring problem and is a result of both animal burrowing and soil erosion 
during storms. The RO/rain ratio is low mostly due to infiltration occurring at the strip. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-310 (EOP)
Event: 4/27/2010


Catchment Area (ha): 0.0858
Assumed Fraction Runof f /Rain Volume: 0.92


Rain Data (user-defined event)
Start Date/Time: 04/27/10 05:14


Stop Date/Time: 04/27/10 14:32
Event Rain (mm): 4.50


Max Intensity (mm/hr): 7.20


Runoff Data
Start Date/Time: 04/27/10 06:17


Stop Date/Time: 04/27/10 15:09
Total Flow Volume (L): 3597


Peak Flow (L/s): 0.88
Obs. Fraction Runoff/Rain Volume: 0.932


Sample Data
Start Date/Time: 04/27/10 07:30


Stop Date/Time: 04/27/10 10:32
Estimated Percent Capture: 96%


Successful Aliquots: 49


Notes: No bypass was observed. 
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: 4-312 (16 f t)
Event: 4/27/2010


Catchment Area (ha): 0.0818
Assumed Fraction Runof f /Rain Volume: 0.72


Rain Data (user-defined event)
Start Date/Time: 04/27/10 05:14


Stop Date/Time: 04/27/10 14:32
Event Rain (mm): 4.50


Max Intensity (mm/hr): 7.20


Runoff Data
Start Date/Time: 04/27/10 07:52


Stop Date/Time: 04/27/10 11:02
Total Flow Volume (L): 103


Peak Flow (L/s): 0.06
Obs. Fraction Runoff/Rain Volume: 0.028


Sample Data
Start Date/Time: 04/27/10 09:32


Stop Date/Time: 04/27/10 10:36
Estimated Percent Capture: 82%


Successful Aliquots: 6


Notes: Some minor bypass under the flashing due to soil erosion was observed during the storm. The RO/rain ratio is low mostly due to infiltration 
occurring at the strip.  







Post Storm Technical Memorandum   
 Contract No: 43A0208 
 Task Order: 18 
 Project: ORVTS Event Start Date: 4/27/2010 
 
 


 Page 6 of 9 
 


Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Sample ID Parameter Fraction Value Qualifier Units Reporting 
Limit 


4/27/2010 4-310 4-310-1004271031-000 Temperature N/A 14.7 °C 0.1 


4/27/2010 4-310 4-310-1004271031-000 pH N/A 7.43 pH Units 0.1 


4/27/2010 4-310 4-310-1004271031-000 Hardness as CaCO3 Total 46 mg/L 2 


4/27/2010 4-310 4-310-1004271031-000 TDS N/A 58 mg/L 1 


4/27/2010 4-310 4-310-1004271031-000 TSS N/A 57 mg/L 1 


4/27/2010 4-310 4-310-1004271031-000 EC N/A 127 umhos/cm 1.0 


4/27/2010 4-310 4-310-1004271031-000 TOC N/A 12.3 mg/L 1.0 


4/27/2010 4-310 4-310-1004271031-000 DOC N/A 7.5 mg/L 1.0 


4/27/2010 4-310 4-310-1004271031-000 Turbidity N/A 80.3 NTU 0.05 


4/27/2010 4-310 4-310-1004271031-000 NH3-N Total 0.38 mg/L 0.10 


4/27/2010 4-310 4-310-1004271031-000 NO3-N N/A 0.46 mg/L 0.10 


4/27/2010 4-310 4-310-1004271031-000 NO2-N N/A 0.06 J mg/L 0.10 


4/27/2010 4-310 4-310-1004271031-000 TKN Total 1.61 mg/L 0.10 


4/27/2010 4-310 4-310-1004271031-000 P Total 0.12 mg/L 0.03 


4/27/2010 4-310 4-310-1004271031-000 Ortho-P Diss 0.02 J mg/L 0.03 


4/27/2010 4-310 4-310-1004271031-000 As Diss 0.5 ug/L 0.5 


4/27/2010 4-310 4-310-1004271031-000 As Total 0.9 ug/L 0.5 


4/27/2010 4-310 4-310-1004271031-000 Cd Diss ND U ug/L 0.2 


4/27/2010 4-310 4-310-1004271031-000 Cd Total 0.4 ug/L 0.2 


4/27/2010 4-310 4-310-1004271031-000 Cr Diss 8.2 ug/L 1.0 


4/27/2010 4-310 4-310-1004271031-000 Cr Total 14 ug/L 1.0 


4/27/2010 4-310 4-310-1004271031-000 Cu Diss 42 ug/L 1.0 


4/27/2010 4-310 4-310-1004271031-000 Cu Total 100 ug/L 1.0 


4/27/2010 4-310 4-310-1004271031-000 Pb Diss 4.8 ug/L 1.0 


4/27/2010 4-310 4-310-1004271031-000 Pb Total 25 ug/L 1.0 
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4/27/2010 4-310 4-310-1004271031-000 Ni Diss 3.2 ug/L 1.0 


4/27/2010 4-310 4-310-1004271031-000 Ni Total 8.2 ug/L 1.0 


4/27/2010 4-310 4-310-1004271031-000 Zn Diss 49 ug/L 5.0 


4/27/2010 4-310 4-310-1004271031-000 Zn Total 170 ug/L 5.0 


4/27/2010 4-312 4-312-1004271036-000 Temperature N/A 14.8 °C 0.1 


4/27/2010 4-312 4-312-1004271036-000 pH N/A 7.42 pH Units 0.1 


4/27/2010 4-312 4-312-1004271036-000 Hardness as CaCO3 Total 54 mg/L 2 


4/27/2010 4-312 4-312-1004271036-000 TDS N/A 70 mg/L 1 


4/27/2010 4-312 4-312-1004271036-000 TSS N/A 86 mg/L 1 


4/27/2010 4-312 4-312-1004271036-000 EC N/A 157 umhos/cm 1.0 


4/27/2010 4-312 4-312-1004271036-000 TOC N/A 11.2 mg/L 1.0 


4/27/2010 4-312 4-312-1004271036-000 DOC N/A 8.7 mg/L 1.0 


4/27/2010 4-312 4-312-1004271036-000 Turbidity N/A 88.6 NTU 0.05 


4/27/2010 4-312 4-312-1004271036-000 NH3-N Total 0.12 mg/L 0.10 


4/27/2010 4-312 4-312-1004271036-000 NO3-N N/A 0.87 mg/L 0.10 


4/27/2010 4-312 4-312-1004271036-000 NO2-N N/A 0.05 J mg/L 0.10 


4/27/2010 4-312 4-312-1004271036-000 TKN Total 1.61 mg/L 0.10 


4/27/2010 4-312 4-312-1004271036-000 P Total 0.20 mg/L 0.03 


4/27/2010 4-312 4-312-1004271036-000 Ortho-P Diss 0.07 mg/L 0.03 


4/27/2010 4-312 4-312-1004271036-000 As Diss 0.8 ug/L 0.5 


4/27/2010 4-312 4-312-1004271036-000 As Total 1.7 ug/L 0.5 


4/27/2010 4-312 4-312-1004271036-000 Cd Diss ND U ug/L 0.2 


4/27/2010 4-312 4-312-1004271036-000 Cd Total 0.2 ug/L 0.2 


4/27/2010 4-312 4-312-1004271036-000 Cr Diss 5.3 ug/L 1.0 


4/27/2010 4-312 4-312-1004271036-000 Cr Total 16 ug/L 1.0 


4/27/2010 4-312 4-312-1004271036-000 Cu Diss 17 ug/L 1.0 


4/27/2010 4-312 4-312-1004271036-000 Cu Total 28 ug/L 1.0 


4/27/2010 4-312 4-312-1004271036-000 Pb Diss 4 ug/L 1.0 


4/27/2010 4-312 4-312-1004271036-000 Pb Total 23 ug/L 1.0 
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4/27/2010 4-312 4-312-1004271036-000 Ni Diss 2.9 ug/L 1.0 


4/27/2010 4-312 4-312-1004271036-000 Ni Total 13 ug/L 1.0 


4/27/2010 4-312 4-312-1004271036-000 Zn Diss 23 ug/L 5.0 


4/27/2010 4-312 4-312-1004271036-000 Zn Total 48 ug/L 5.0 


 
 


Analytical Results Summary 


 


Preliminary examination of the analytical data for San Mateo GRVTS stations 4-310 (EOP) and 4-312 (16-foot biostrip) indicates that 


concentrations of all analyzed constituents at each station are similar to results from the previous storms. Concentrations of analyzed constituents 


in the EOP runoff are similar to concentrations generally observed in freeway runoff samples (Caltrans 2003). A comparison of the results 


between the EOP station (4-310) and the strip station (4-312) is summarized below:  


1) Concentrations of all metals in the runoff from 4-312 were lower than that from the EOP except for total and dissolved arsenic, total 


chromium, and total nickel. Higher arsenic concentrations have been observed multiple times in results from previous events, indicating that 


the soil may be a source of arsenic.  


2) Results of most non-metal constituents (total P, dissolved ortho-P, specific conductance, TSS, TDS, DOC, turbidity, total hardness, and 


nitrate) in runoff from 4-312 were higher than that from the EOP. This is possibly due to soil erosion and nutrients contribution from contact 


between runoff and vegetation at the 4-312 strip.  


 







STORM EVENT 


11/07/2010 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized to 
Site 


Event Flow  
Vol. (L) 


% 
Capture 


Sufficient 
Sample 
Volume Comments 


  
Type 


Actual 
Precip. (in) 


QPF / 
Probability 


Antecedent Dry 
Hours/Days 


4-310 San Mateo EOP  Rainfall 0.56 0.26 inches/98% 13 days Yes 13005 99 Yes   


4-312 
San Mateo End  
GRVTS (16 ft) Rainfall 0.56 0.26 inches/98% 13 days Yes 1301 99 Yes   
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Event Description 


The November 7, 2010, storm event was generated by a cold front originating near the Gulf of Alaska. The storm moved from the northwest to the 


southeast over the Bay area and was predicted to produce light rain late at night on November 6, 2010, and heavier rain throughout the day of 


November 7, 2010. 


 


Rainfall began in the early morning of November 7, 2010, and continued until mid-afternoon, for a total of 0.56 inches (14.10 mm) of rain. The 


duration of the rain event was approximately 9 hours. Rainfall intensity peaked at approximately 0.43 inches per hour. 


 


Mobilization Summary 


The forecast probability of precipitation for the San Mateo (San Bruno) area for November 6-7, 2010, was 98 percent for a QPF of 0.26 inches. A 


field team of two mobilized to monitor this storm event. Pre-storm set-up was performed on November 5, 2010, during storm observations were 


performed on November 7, 2010, and post-storm inspections were performed on November 8, 2010. 


 


Sampling Issues 


Flow monitoring and sampling equipment at the San Mateo location functioned normally during this storm event. Station 4-311 was discontinued 


during the 2009-2010 monitoring season due to a recurring bypass issue and will no longer be monitored. Stations were visited throughout the day on 


November 7, 2010, during periods of normal and heavy rainfall. Flow was noted by the field crews to be entering the flashing/collection pipe at 


Station 4-310. Within Station 4-312, flow was observed to be non-uniformly distributed within the strip area. No bypass, sediment/debris build up, or 


sampling issues were observed.  


 


The RO/RF ratio was 1.075 at the EOP (4-310) and 0.113 at the strip station (4-312). At the EOP, as shown on the hydrograph, the RO/RF ratio is 


close to one, and performed as expected. At the strip station (4-312), the RO/RF ratios are low largely due to significant infiltration observed within 


the strip station.   


 


During the 2009-2010 monitoring season, the RO/RF values at the EOP (4-310) ranged from 0.93 to 2.08, while at the strip station (4-312) the ratios 


ranged from 0.03 to 0.86.  All values from the November 7, 2010, event were within the previous RO/RF observed ratio ranges.  
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Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the 
 


 The RO/RF ratio at 4-310 (EOP) was very close to one, and at 4-312 the RO/RF ratio was low (0.113), mostly due to infiltration occurring 


within the strip.  


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the 


vicinity.  


The onsite rain gauge at 4-310 measured 0.56 inches, while the nearest National Weather Service (NWS) rain gauge at the San Francisco 


International Airport, CA  (station id: KSFO) measured 0.39 inches. The storm current had a strong southward movement, which is believed to have 


contributed to higher precipitation at the 4-310 site than at the San Francisco International Airport station.   


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous 


storm events.  


The RO/RF ratio at 4-310 (EOP) was very close to one, and at 4-312 the RO/RF ratio was low (0.113), mostly due to infiltration occurring 


within the strip. Both stations performed similarly in terms of RO/RF values previously observed during the 2009-10 monitoring season, as 


described above in the Sampling Issues section. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent 


station.  


Not applicable. 
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Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this 


document.


Any questions or problems that arose during our review of this field data have been 


resolved.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: San Mateo EOP  (4-310)
Event: 11/7/2010


Catchment Area (ha): 0.0858
Assumed Fraction Runof f /Rain Volume: 0.92


Rain Data


Start Date/Time: 11/07/10 06:02


Stop Date/Time: 11/07/10 15:07
Event Rain (mm): 14.10


Max Intensity (mm/hr): 10.80


Runoff Data


Start Date/Time: 11/07/10 06:14


Stop Date/Time: 11/07/10 16:50
Total Flow Volume (L): 13005
Peak Flow (L/s): 1.73
Obs. Fraction Runoff/Rain Volume: 1.075


Sample Data
Start Date/Time: 11/07/10 06:14
Stop Date/Time: 11/07/10 15:31
Estimated Percent Capture: 99%


Successful Aliquots: 120


Notes: The RO/RF ratio is close to one, and this site performed as expected. During the 2009-10 monitoring season the RO/RF values at the EOP 
(4-310) ranged from 0.93 to 2.08. So this RO/RF value is within this range.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: San Mateo End GRVTS  (16 f t, 4-312)
Event: 11/7/2010


Catchment Area (ha): 0.0818
Assumed Fraction Runof f /Rain Volume: 0.72


Rain Data


Start Date/Time: 11/07/10 06:02
Stop Date/Time: 11/07/10 15:07
Event Rain (mm): 14.10
Max Intensity (mm/hr): 10.80


Runoff Data
Start Date/Time: 11/07/10 06:27
Stop Date/Time: 11/07/10 16:50
Total Flow Volume (L): 1301
Peak Flow (L/s): 0.59
Obs. Fraction Runoff/Rain Volume: 0.113


Sample Data


Start Date/Time: 11/07/10 06:27
Stop Date/Time: 11/07/10 15:25
Estimated Percent Capture: 99%
Successful Aliquots: 79


Notes: The RO/RF ratio is low in large part due to significant infiltration within the strip . During the 2009-10 monitoring season the RO/RF values for 4-
312 ranged from 0.03 to 0.86.  So this RO/RF value is within this range. No bypass was observed.
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


We recommend that Caltrans accept this laboratory data package.  
 


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not 


 


Water quality data met all laboratory QA/QC control limits and project Data Quality 
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be 


reasonable when compared to each other in the same sample.
 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the 


effluent.  


Not applicable. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


11/7/2010 4-310 Temperature N/A 15.9 
 


ºC 0.1 


11/7/2010 4-310 pH N/A 8.05 
 


units 0.1 


11/7/2010 4-310 Hardness as CaCO3 Total 32   mg/L 2 


11/7/2010 4-310 TDS N/A 58   mg/L 1 


11/7/2010 4-310 TSS N/A 30   mg/L 1 


11/7/2010 4-310 EC N/A 89.0   umhos/cm 1.0 


11/7/2010 4-310 TOC N/A 17.9   mg/L 1.0 


11/7/2010 4-310 DOC N/A 13.1   mg/L 1.0 


11/7/2010 4-310 Turbidity N/A 30.0   NTU 0.05 


11/7/2010 4-310 NH3-N Total 0.34   mg/L 0.10 


11/7/2010 4-310 NO3-N N/A 0.46   mg/L 0.10 


11/7/2010 4-310 NO2-N N/A 0.06 J mg/L 0.10 


11/7/2010 4-310 TKN Total 1.80   mg/L 0.10 


11/7/2010 4-310 P Total 0.12   mg/L 0.03 


11/7/2010 4-310 Ortho-P Diss 0.05   mg/L 0.03 


11/7/2010 4-310 As Diss 0.6   ug/L 0.5 


11/7/2010 4-310 As Total 0.8   ug/L 0.5 


11/7/2010 4-310 Cd Diss ND U ug/L 0.2 


11/7/2010 4-310 Cd Total 0.2   ug/L 0.2 


11/7/2010 4-310 Cr Diss 5.9   ug/L 1.0 


11/7/2010 4-310 Cr Total 10   ug/L 1.0 


11/7/2010 4-310 Cu Diss 32   ug/L 1.0 


11/7/2010 4-310 Cu Total 67   ug/L 1.0 


11/7/2010 4-310 Pb Diss 3.2   ug/L 1.0 


11/7/2010 4-310 Pb Total 12   ug/L 1.0 


11/7/2010 4-310 Ni Diss 2.5   ug/L 1.0 


11/7/2010 4-310 Ni Total 5.9   ug/L 1.0 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


11/7/2010 4-310 Zn Diss 47   ug/L 5.0 


11/7/2010 4-310 Zn Total 110 
 


ug/L 
 


11/7/2010 4-312 Temperature N/A 15.3 
 


ºC 0.1 


11/7/2010 4-312 pH N/A 7.87 
 


units 0.1 


11/7/2010 4-312 Hardness as CaCO3 Total 42   mg/L 2 


11/7/2010 4-312 TDS N/A 66   mg/L 1 


11/7/2010 4-312 TSS N/A 27   mg/L 1 


11/7/2010 4-312 EC N/A 133   umhos/cm 1.0 


11/7/2010 4-312 TOC N/A 21.8   mg/L 1.0 


11/7/2010 4-312 DOC N/A 17.1   mg/L 1.0 


11/7/2010 4-312 Turbidity N/A 22.2   NTU 0.05 


11/7/2010 4-312 NH3-N Total 0.10   mg/L 0.10 


11/7/2010 4-312 NO3-N N/A 0.61   mg/L 0.10 


11/7/2010 4-312 NO2-N N/A 0.05 U mg/L 0.10 


11/7/2010 4-312 TKN Total 1.25   mg/L 0.10 


11/7/2010 4-312 P Total 0.21   mg/L 0.03 


11/7/2010 4-312 Ortho-P Diss 0.14   mg/L 0.03 


11/7/2010 4-312 As Diss 0.8   ug/L 0.5 


11/7/2010 4-312 As Total 0.9   ug/L 0.5 


11/7/2010 4-312 Cd Diss ND U ug/L 0.2 


11/7/2010 4-312 Cd Total ND U ug/L 0.2 


11/7/2010 4-312 Cr Diss 5.0   ug/L 1.0 


11/7/2010 4-312 Cr Total 7.0   ug/L 1.0 


11/7/2010 4-312 Cu Diss 16   ug/L 1.0 


11/7/2010 4-312 Cu Total 27   ug/L 1.0 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


11/7/2010 4-312 Pb Diss 2.9   ug/L 1.0 


11/7/2010 4-312 Pb Total 7.7   ug/L 1.0 


11/7/2010 4-312 Ni Diss 1.8   ug/L 1.0 


11/7/2010 4-312 Ni Total 3.8   ug/L 1.0 


11/7/2010 4-312 Zn Diss 15   ug/L 5.0 


11/7/2010 4-312 Zn Total 28   ug/L 5.0 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-310 San Mateo EOP Rainfall 0.79 0.5" / 90% 120 Yes 35178 99 Yes   


4-312 
San Mateo End 
GRVTS 16 ft. Rainfall 0.79 0.5" / 90% 120 Yes 11724 99 Yes   


* Rainfall data is from the rain gauge located at the San Mateo location, Station 4-310 
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Event Description 
The storm event of February 24, 2011 was expected to bring very cold weather from an Arctic air mass.  Snow was predicted to occur down to sea 
level. The storm was predicted to produce rain for about 36 hours beginning at 10:00 on February 24, 2011. Rainfall began at the San Mateo location 
at 16:33. The duration of the entire rain event at the station was 15.9 hours and the total rainfall was 0.79 inches. Rainfall intensity at this site peaked 
at approximately 0.36 inches per hour. These rainfall statistics are taken from the rain gauge at the San Mateo EOP station (4-310). Rainfall was 
recorded at station 4-312 but it is not reported unless needed as it serves as a backup for the rainfall data from station 4-310.  
 
Mobilization Summary 
On February 23, the forecast POP for the San Mateo area was 90 percent for a QPF of 0.5 inches through the evening of February 25, 2011.  Pre-
storm site activities were performed at both San Mateo stations (4-310 and 4-312) at between 15:00 and 17:00 on February 23, 2011. Sample pacing 
values were initially set to 180 and 50 liters at stations 4-310 and 4-312, respectively, in anticipation of 0.4 inches of rain. The pacing value at the 4-
310 station was increased to 900 liters at 00:30, February 25. The pacing value at the 4-312 station was increased to 250 liters at about 01:30, 
February 25 due to an increase in storm intensity. 
 
Sampling Issues 
At both San Mateo stations, the monitoring and sampling equipment functioned normally during this storm event, with the exception of the bubbler 
flow meter at station 4-310. The 4-310 flow meter was re-calibrated for water level during the sampling event at 0721 on February 25, 2011, due to 
an erroneously high reading of approximately 5.8 inches compared to an actual reading of 3.25 inches. The cause of this elevated level measurement 
is not known. The flow meter level measurement was in close agreement with actual water level during a check made at 1800 on February 24, 2011. 
No sediment, debris or other obstruction was discovered in the station flume when the field crew performed the re-calibration. This flow meter is 
scheduled for replacement prior to the next monitoring event. The rain gauges at both San Mateo stations likely experienced some rain shadowing 
due to their original placement near the station solar panels.  The solar panels will be relocated prior to the next monitoring event. 
 
Runon was observed at the 4-310 station. Runon was observed as a stream of water approximately six inches wide, one quarter inch deep and 100 
feet long channeled into the station from the roadway immediately to the west during periods of high-intensity rainfall. This stream seems to be 
caused when sheet flow to the west is concentrated by a raised joint in the pavement adjacent to the fog line and diverted east, parallel to the 
shoulder, eventually running off the pavement into the station 4-310 collection pipe. Photographs and video were taken to document this runon. The 
net effect of this runon is to increase the effective catchment area of this station, as this runoff is coming from roadway surface that is not a part of the 
design catchment. 
 
Bypass was also observed at the east end of the station 4-310 EOP collection pipe as runoff ponded and flowed around the collection pipe to the east 
during periods of high-intensity rainfall.  Photographs and video were taken to document this bypass. No run-on or bypass was observed at the 4-312 
station. 
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The flow data in the hydrograph for the 4-310 station (shown below) was corrected from 0528 to 0721, February 25 to compensate for the falsely 
elevated level detected by the field crew.  This correction was accomplished by first applying an offset to the level data in this time range so that a 
jump that appeared in the data at 0528 was removed, as well as accounting for the recalibration at 0721. After this correction, the flow was 
recomputed based upon the flume flow table. 
 
The runoff and sample start times as reported in the hydrographs for stations 4-310 and 4-312 precede the rain start time by approximately five and 
two hours, respectively. The runoff amounts during these periods are exceedingly low and are negligible relative to the overall storm volume, but in 
any case are reported by the hydrologic tool. This condition is common and is likely due to one or more of the following reasons: 
 
1) An artifact of the definition of the start of a Caltrans storm event, which states that a storm does not begin until there is a six-hour period with at 
least 0.1 inches of rainfall. This condition was not met until 1633 at station 4-310. Rainfall was actually detected at the station at 1131, February 24.  
 
2) A small amount of intermittent flow occurs before recorded rainfall. This is an uncommon, but not rare, situation in storm water sampling that can 
happen when storm fronts are preceded by localized showers. In this situation, locations that are separated by distances as little as 100 feet can detect 
different amounts of rainfall. It is possible that rainfall from a shower can fall in the catchment area of a station and not be detected by the station rain 
gauge. 
 
3) Rain falling directly into the flume can cause a very slight false flow reading due to ponding of water around the bubbler port. 
 
Volumetric Runoff Coefficients 
At the San Mateo EOP station (4-310), the volumetric runoff coefficient for this storm event was 2.04. This falls just inside of the historic range of 
0.93 – 2.08. This higher runoff coefficient is likely due to the effective drainage area for this storm being greater that the drainage typically used for 
this station from runon that was observed during this storm. At the San Mateo Strip-2 station (4-312), the volumetric runoff coefficient for this storm 
event was 0.71. While on the higher side, this falls within the historic range of 0.03 – 0.86.  
 
Empirical Observations 
At the 4-310 station, the runoff was generally clear with low turbidity, though some grayish color was observed.  Some trash and organic debris was 
observed at the flume discharge point (one aluminum can, some sticks, and paper trash.) No oily sheen was observed. The water temperature ranged 
from 9.8 to 10.1 degrees Celsius.   
 
At the 4-312 station, the runoff was generally clear with low turbidity, though some brown color was observed.  No oily sheen was observed. The 
water temperature ranged from 9.9 to 10.1 degrees Celsius. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


With the correction to the flow data at station 4-310, and accounting for observed runon, the runoff volumes at each station were consistent with the 
size of the storm. See the Sampling Issues and Volumetric Runoff Coefficients discussions above for further detail. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


Rainfall measured at the Weather Underground site KCASANBR4 was 0.59 inches.  This site is approximately two miles west of the sampling site, 
and is located in Rollingwood, San Bruno.  The measurement at the San Mateo location was higher at 0.79 inches. The solar panels might explain 
this variability in these measurements; the rain gauge likely experienced some rain shadowing due to their original placement near the station solar 
panels. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


With the correction to the flow data at station 4-310, and accounting for observed runon, the rainfall/runoff ratios at each station were similar to 
values measured during previous storm events. See the Sampling Issues and Volumetric Runoff Coefficients discussions above for further detail. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


Not applicable. 
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Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.
 


Any questions or problems that arose during our review of this field data have been resolved.
 


The flow meter at station 4-310 will be replaced prior to the next sampled storm event at the San Mateo location. 
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: San Mateo EOP (4-310)
Event: 1 - 2/24/2011


Catchment Area (ha): 0.0858


Rain Data
Start Date/Time: 02/24/11 16:33
Stop Date/Time: 02/25/11 08:28
Event Rain (mm): 20.07
Max Intensity (mm/hr): 9.14


Runoff Data
Start Date/Time: 02/24/11 11:15
Stop Date/Time: 02/25/11 10:58
Total Flow Volume (L): 35178
Peak Flow (L/s): 4.42
Obs. Fraction Runoff/Rain Volume: 2.043


Sample Data
Start Date/Time: 02/24/11 11:15
Stop Date/Time: 02/25/11 08:40
Estimated Percent Capture: 99%
Successful Aliquots: 110


Notes:Flow data from 0521 to 0728, 3/25/11 corrected for falsely elevated level. The RO/RF for this storm event was 2.04. The historic range observed is 0.93-2.08. The higher RO/RF is 
likely due to the effective DA for this storm being greater that the DA typically used for this station, and the elevated level measurement encountered around 0700 on 2/25.  
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: San Mateo End GRVTS 16 f t.  (4-312)
Event: 1 - 2/24/2011


Catchment Area (ha): 0.0818


Rain Data
Start Date/Time: 02/24/11 16:33
Stop Date/Time: 02/25/11 08:28
Event Rain (mm): 20.07
Max Intensity (mm/hr): 9.14


Runoff Data
Start Date/Time: 02/24/11 14:05
Stop Date/Time: 02/25/11 13:10
Total Flow Volume (L): 11724
Peak Flow (L/s): 2.32
Obs. Fraction Runoff/Rain Volume: 0.714


Sample Data
Start Date/Time: 02/24/11 14:05
Stop Date/Time: 02/25/11 08:46
Estimated Percent Capture: 99%
Successful Aliquots: 110


Notes: Rainfall data is from the San Mateo station 4-310. The RO/RF for this storm event was 0.71. The historic RO/RF ranges from 0.03 - 0.86. Runoff 
and sample start times preceed rainfall likely due to light rainfall that produced runoff, but not enough to trigger rain gage.  
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Laboratory Data Checklist 


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


 


 
RLs for TDS, Hardness as CaCO3 and TSS were higher than RL specified in OM&M Plan. However, results were above RL. 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


 
 
Laboratory provided Fe analysis because the parameter is included in OGAP program. Data not included in this report.  


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


2/24/2011 4-310 NO2-N N/A 0.020 J mg/L 0.03 


2/24/2011 4-310 Pb Diss 0.28   ug/L 0.25 


2/24/2011 4-310 Pb Total 14   ug/L 0.25 


2/24/2011 4-310 Ni Diss 0.72   ug/L 0.50 


2/24/2011 4-310 Ni Total 4.5   ug/L 0.50 


2/24/2011 4-310 As Diss 0.21 J ug/L 0.50 


2/24/2011 4-310 As Total 0.50   ug/L 0.50 


2/24/2011 4-310 Cd Diss 0.06 J ug/L 0.10 


2/24/2011 4-310 Cd Total 0.21   ug/L 0.10 


2/24/2011 4-310 Cr Diss 3.4   ug/L 0.50 


2/24/2011 4-310 Cr Total 7.2   ug/L 0.50 


2/24/2011 4-310 Cu Diss 9.3   ug/L 0.50 


2/24/2011 4-310 Cu Total 42   ug/L 0.50 


2/24/2011 4-310 Zn Diss 21   ug/L 5.0 


2/24/2011 4-310 Zn Total 110   ug/L 5.0 


2/24/2011 4-310 NH3-N Total 0.40   mg/L 0.1 


2/24/2011 4-310 P Total 0.069   mg/L 0.03 


2/24/2011 4-310 DOC N/A 2.0   mg/L 1 


2/24/2011 4-310 EC N/A 67   umhos/cm 1.0 


2/24/2011 4-310 Hardness as CaCO3 Total 10   mg/L 5 


2/24/2011 4-310 Ortho-P Diss ND U mg/L 0.03 


2/24/2011 4-310 pH N/A 7.8   pH Units   


2/24/2011 4-310 TDS N/A 38   mg/L 10 


2/24/2011 4-310 TKN Total 0.92   mg/L 0.1 


2/24/2011 4-310 TOC N/A 2.4   mg/L 1 


2/24/2011 4-310 TSS N/A 37   mg/L 3 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


2/24/2011 4-310 Turbidity N/A 22   NTU 0.2 


2/24/2011 4-310 NO3-N N/A 0.10   mg/L 0.1 


2/24/2011 4-312 NO3-N N/A 0.23   mg/L 0.1 


2/24/2011 4-312 NO2-N N/A 0.022 J mg/L 0.03 


2/24/2011 4-312 Pb Diss 0.46   ug/L 0.25 


2/24/2011 4-312 Pb Total 33   ug/L 0.25 


2/24/2011 4-312 Ni Diss 0.58   ug/L 0.50 


2/24/2011 4-312 Ni Total 13   ug/L 0.50 


2/24/2011 4-312 As Diss 0.28 J ug/L 0.50 


2/24/2011 4-312 As Total 1.4   ug/L 0.50 


2/24/2011 4-312 Cd Diss 0.02 J ug/L 0.10 


2/24/2011 4-312 Cd Total 0.16   ug/L 0.10 


2/24/2011 4-312 Cr Diss 2.8   ug/L 0.50 


2/24/2011 4-312 Cr Total 15   ug/L 0.50 


2/24/2011 4-312 Cu Diss 5.8   ug/L 0.50 


2/24/2011 4-312 Cu Total 25   ug/L 0.50 


2/24/2011 4-312 Zn Diss 5.8   ug/L 5.0 


2/24/2011 4-312 Zn Total 57   ug/L 5.0 


2/24/2011 4-312 NH3-N Total 0.32   mg/L 0.1 


2/24/2011 4-312 P Total 0.14   mg/L 0.03 


2/24/2011 4-312 DOC N/A 3.0   mg/L 1 


2/24/2011 4-312 EC N/A 73   umhos/cm 1.0 


2/24/2011 4-312 Hardness as CaCO3 Total 19   mg/L 5 


2/24/2011 4-312 Ortho-P Diss 0.039   mg/L 0.03 


2/24/2011 4-312 pH N/A 7.7   pH Units   


2/24/2011 4-312 TDS N/A 42   mg/L 10 


2/24/2011 4-312 TKN Total 1.1   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


2/24/2011 4-312 TOC N/A 3.4   mg/L 1 


2/24/2011 4-312 TSS N/A 150   mg/L 3 


2/24/2011 4-312 Turbidity N/A 60   NTU 0.5 


 
*At the 4-310 station, the runoff was generally clear with low turbidity. The water temperature ranged from 9.8 to 10.1 degrees Celsius.   
*At the 4-312 station, the runoff was generally clear with low turbidity. The water temperature ranged from 9.9 to 10.1 degrees Celsius. 
J Qualifier – Reflects estimated analytical result value detected below the Reporting Limit and above the Method Detection Limit.  
The ‘J’ flag is equivalent to the DNQ Estimated Concentration flag. 







STORM EVENT 


03/05/2011 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-310 San Mateo EOP Rainfall 0.35 0.38" / 97% 78.45 Yes 11255 99 Yes   


4-312 
San Mateo End 
GRVTS 16 ft. Rainfall 0.35 0.38" / 97% 78.45 Yes 839 100 Yes   


* Rainfall and Antecedent Dry Hours data is from the rain gauge located at the San Mateo location, Station 4-310. 
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Event Description 
The storm event of March 5, 2011 was expected to be a low intensity event as the low pressure system producing it was to make landfall far to the 
north in Washington. The storm was predicted to produce rain for about 24 hours beginning at 1600 on March 5, 2011. Rainfall began at the San 
Mateo location at 2113.  However, because the definition of the start of a Caltrans storm event is that one begins once there has been at least 0.1 inch 
of rain in a 6-hour period, the technical start of rainfall was 2331 on March 5, 2011.  The duration of the entire rain event at the location was 12.7 
hours and the total rainfall was 0.35 inches. Rainfall intensity peaked at approximately 0.12 inches per hour.  These rainfall statistics are taken from 
the rain gauge at the San Mateo EOP station (4-310).  Rainfall was recorded at the Strip-2 station (4-312), but it is not reported unless needed as it 
serves as a backup for the rainfall data from the EOP station. 
 
Mobilization Summary 
On March 5, the initial forecast POP for the San Mateo area was 97 percent for a QPF of 0.38 inches through the afternoon of March 6, 2011.  Pre-
storm station activities were performed at both San Mateo stations (4-310 and 4-312) between 1300 and 1430 on March 5, 2011. Sample pacing 
values were initially set to 135 and 50 liters at Stations 4-310 and 4-312, respectively, in anticipation of 0.3 inches of rain. The pacing value at 
Station 4-312 was dropped precipitously to 20 liters after a later forecast lowered the expected rainfall.  This was done because hydrographs from 
previous events show that during low intensity, low total rainfall events, little, if any, runoff occurs at that station.  
 
Sampling Issues 
At the San Mateo EOP station (4-310), the monitoring and sampling equipment functioned normally during this storm event, except for the a 
discrepancy between the sample history as reported by the Hach-American Sigma sampler and the flow meter/logger.  The sampler sample history 
showed 82 successful samples and 2 failures.  The sample history in the logger showed only the 82 successful samples.  At this time, it is not 
understood why this occurred.  This phenomenon has been noticed at other storm water sampling stations using Hach-American Sigma equipment in 
this program and another.  With a pacing value of 135 liter, 84 sample attempts would have been made with the total flow volume being 11340 liters, 
but recorded flow volume at this station was recorded as 11264 liters.  Therefore, there should have been 83 sample attempts.  Hach-American Sigma 
will be contacted to consult about these issues.  Flow was observed to be steady and uniform through the collection pipes of this station during more 
than one visitation by the field crew. 
 
At the San Mateo Strip-2 station (4-312), the monitoring and sampling equipment functioned normally during this storm event.  However, the 
recorded flow volume was very low.  Significant flow did not begin at the station until the storm was almost over at about 1020, March 6.  This 
period of significant flow only lasted about three hours (see the hydrograph on page 5).  During the storm before significant flow commenced, the 
field crew inspected the station’s collection apparatus several times and did not observe any flow in or bypassing the system.  After significant flow 
commenced, at 1139, March 6, the field crew noted that a small amount of runoff water was being lost at the coupler between the flume and 
collection pipe. At 1144, the hose clamp on the coupler was tightened to prevent this from continuing to occur.  This water loss was very small, and it 
did not have a significant impact upon the measured flow volume. When flow was observed at this station, it was found to be steady and uniform. 
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There was some sediment observed in the flume which was removed by the field crew.  The flashing installed at the station was found be intact 
during several field crew visits. 
 
Volumetric Runoff Coefficients 
At the San Mateo EOP station (4-310), the volumetric runoff coefficient for this storm event was 1.476.  This, while high, lies within the historic 
range of 0.93 – 2.08.  At the San Mateo Strip-2 station (4-312), the volumetric runoff coefficient for this storm event was 0.11.  This, while low, lies 
within the historic range of 0.03 – 0.86.  During the 2009-2010 storm season, this station had very low runoff coefficients for storms with less than 
0.2 inches of rain and low maximum intensities.  This was a very low intensity storm, with light wind and rain, so the low runoff at during this storm 
was expected. 
 
Empirical Observations 
At the 4-310 station, the runoff was generally clear with low turbidity, though some light foam on the water surface was observed.  No floating 
material or oily sheen was observed. The water temperature ranged from 13.0 to 14.1 degrees Celsius and pH was measured at 8.02. 
 
At the 4-312 station, the runoff was generally clear with low turbidity, though some brown color and floating detritus were observed. No oily sheen 
was observed. The water temperature was 14.0 degrees Celsius and pH was 7.9. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
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The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The Monte Verde Area, San Bruno weather station KCASANBR2 reported 0.42 inches of rain between 2329, March 5 and 1209, March 6, 2011.  
The rain gauge at San Mateo EOP station 4-310 reported 0.35 inches during the same period.  The two stations are about one mile apart, and yet there 
is a 20% difference between the total rain measured at them. It is not unusual during low intensity storms with primarily showery conditions, such as 
this event, for measured rainfall amounts to vary over relatively short distances. A single shower may produce rain at one location and not at another 
that are separated by only one mile or less. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
At the San Mateo EOP station (4-310), the volumetric runoff coefficient for this storm event was 1.476.  This, while high, lies within the historic 
range of 0.93 – 2.08.  At the San Mateo Strip-2 station (4-312), the volumetric runoff coefficient for this storm event was 0.11.  This, while low, lies 
within the historic range of 0.03 – 0.86. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not Applicable 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
     The sample history discrepancy between the sampler and logger at the EOP station is unresolved.  Hach-American Sigma will be contacted for 
consultation on this issue. 
 
A field duplicate sample for station 4-310 was submitted to the laboratory. 
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: San Mateo EOP (4-310)
Event: 2 - 3/5/2011


Catchment Area (ha): 0.0858


Rain Data
Start Date/Time: 03/05/11 23:21
Stop Date/Time: 03/06/11 12:01
Event Rain (mm): 8.89
Max Intensity (mm/hr): 3.05


Runoff Data
Start Date/Time: 03/05/11 23:29
Stop Date/Time: 03/06/11 14:25
Total Flow Volume (L): 11255
Peak Flow (L/s): 1.23
Obs. Fraction Runoff/Rain Volume: 1.476


Sample Data
Start Date/Time: 03/05/11 23:29
Stop Date/Time: 03/06/11 13:08
Estimated Percent Capture: 99%
Successful Aliquots: 82


Notes: 2009-10 range of volumetric runoff coefficients:  0.93 - 2.08.  The runoff coefficient for this station for this storm is within that range. 
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: San Mateo End GRVTS 16 ft. (4-312)
Event: 2 - 3/5/2011


Catchment Area (ha): 0.0858


Rain Data
Start Date/Time: 03/05/11 23:21
Stop Date/Time: 03/06/11 12:01
Event Rain (mm): 8.89
Max Intensity (mm/hr): 3.05


Runoff Data
Start Date/Time: 03/06/11 05:01
Stop Date/Time: 03/06/11 14:11
Total Flow Volume (L): 839
Peak Flow (L/s): 0.30
Obs. Fraction Runoff/Rain Volume: 0.110


Sample Data
Start Date/Time: 03/06/11 05:01
Stop Date/Time: 03/06/11 13:31
Estimated Percent Capture: 100%
Successful Aliquots: 42


Notes: 2009-10 range of volumetric runoff coefficients:  0.03 - 0.86. The runoff coefficient for this station for this storm is within that range. Rainfall data 
is from San Mateo EOP Station (4-310).   
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Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


The laboratory analyzed total ortho-phosphate (i.e., filtered through a coarse, glass fiber filter of 1-2 micron pore size) rather than dissolved (i.e., 
filtered through a 0.45 micron membrane filter).  This was identified as a persistent error in the laboratory analytical process late in the monitoring 
season.  This issue was communicated to the Task Order manager on May 26, 2011 along with a discussion of the potential impact on the results and 
corrective measures.  


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


RLs for TDS, Hardness as CaCO3 and TSS were higher than RL specified in OM&M Plan. 
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 
Field duplicates submitted for 4-310 closely agree (within 10 percent) on all parameters. 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
Anions (arsenic, ortho-P, nitrate) higher in strip sites compared to EOP; consistent with previous events 
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Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/5/2011 4-310 NO3-N N/A 0.30   mg/L 0.1 


3/5/2011 4-310 NO2-N N/A 0.042   mg/L 0.03 


3/5/2011 4-310 Pb Diss 0.18 J ug/L 0.25 


3/5/2011 4-310 Pb Total 7.9   ug/L 0.25 


3/5/2011 4-310 Ni Diss 0.89   ug/L 0.50 


3/5/2011 4-310 Ni Total 3.0   ug/L 0.50 


3/5/2011 4-310 As Diss 0.36 J ug/L 0.50 


3/5/2011 4-310 As Total 0.57   ug/L 0.50 


3/5/2011 4-310 Cd Diss 0.05 J ug/L 0.10 


3/5/2011 4-310 Cd Total 0.17   ug/L 0.10 


3/5/2011 4-310 Cr Diss 2.8   ug/L 0.50 


3/5/2011 4-310 Cr Total 5.5   ug/L 0.50 


3/5/2011 4-310 Cu Diss 13   ug/L 0.50 


3/5/2011 4-310 Cu Total 44   ug/L 0.50 


3/5/2011 4-310 Zn Diss 20   ug/L 5.0 


3/5/2011 4-310 Zn Total 87   ug/L 5.0 


3/5/2011 4-310 NH3-N Total 0.49   mg/L 0.1 


3/5/2011 4-310 P Total 0.037   mg/L 0.03 


3/5/2011 4-310 DOC N/A 4.0   mg/L 1 


3/5/2011 4-310 EC N/A 88   umhos/cm 1.0 


3/5/2011 4-310 Hardness as CaCO3 Total 17   mg/L 5 


3/5/2011 4-310 Ortho-P Total 0.019 J, R mg/L 0.03 


3/5/2011 4-310 pH N/A 7.6   pH Units   


3/5/2011 4-310 TDS N/A 61   mg/L 10 


3/5/2011 4-310 TKN Total 0.87   mg/L 0.1 


3/5/2011 4-310 TOC N/A 3.8   mg/L 1 


3/5/2011 4-310 TSS N/A 18   mg/L 3 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/5/2011 4-310 Turbidity N/A 16   NTU 0.05 
(Shaded Cells Below Indicate Field Duplicate Data) 


3/5/2011 4-310 NO3-N N/A 0.30   mg/L 0.1 


3/5/2011 4-310 NO2-N N/A 0.042   mg/L 0.03 


3/5/2011 4-310 Pb Diss 0.18 J ug/L 0.25 


3/5/2011 4-310 Pb Total 8.0   ug/L 0.25 


3/5/2011 4-310 EC N/A 91   umhos/cm 1.0 


3/5/2011 4-310 Hardness as CaCO3 Total 20   mg/L 5 


3/5/2011 4-310 Ortho-P Total 0.021 J, R mg/L 0.03 


3/5/2011 4-310 pH N/A 7.7   pH Units   


3/5/2011 4-310 TDS N/A 53   mg/L 10 


3/5/2011 4-310 TKN Total 0.90   mg/L 0.1 


3/5/2011 4-310 TOC N/A 3.9   mg/L 1 


3/5/2011 4-310 TSS N/A 18   mg/L 3 


3/5/2011 4-310 Turbidity N/A 16   NTU 0.05 


3/5/2011 4-310 Ni Diss 0.92   ug/L 0.50 


3/5/2011 4-310 Ni Total 3.2   ug/L 0.50 


3/5/2011 4-310 As Diss 0.34 J ug/L 0.50 


3/5/2011 4-310 As Total 0.57   ug/L 0.50 


3/5/2011 4-310 Cd Diss 0.04 J ug/L 0.10 


3/5/2011 4-310 Cd Total 0.15   ug/L 0.10 


3/5/2011 4-310 Cr Diss 2.7   ug/L 0.50 


3/5/2011 4-310 Cr Total 5.0   ug/L 0.50 


3/5/2011 4-310 Cu Diss 14   ug/L 0.50 


3/5/2011 4-310 Cu Total 43   ug/L 0.50 


3/5/2011 4-310 Zn Diss 19   ug/L 5.0 


3/5/2011 4-310 Zn Total 85   ug/L 5.0 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/5/2011 4-310 NH3-N Total 0.49   mg/L 0.1 


3/5/2011 4-310 P Total ND U mg/L 0.03 


3/5/2011 4-310 DOC N/A 3.8   mg/L 1 


3/6/2011 4-312 NO3-N N/A 0.44   mg/L 0.1 


3/6/2011 4-312 NO2-N N/A 0.043   mg/L 0.03 


3/6/2011 4-312 Pb Diss 0.37   ug/L 0.25 


3/6/2011 4-312 Pb Total 34   ug/L 0.25 


3/6/2011 4-312 Ni Diss 0.62   ug/L 0.50 


3/6/2011 4-312 Ni Total 15   ug/L 0.50 


3/6/2011 4-312 As Diss 0.38 J ug/L 0.50 


3/6/2011 4-312 As Total 1.8   ug/L 0.50 


3/6/2011 4-312 Cd Diss 0.01 J ug/L 0.10 


3/6/2011 4-312 Cd Total 0.18   ug/L 0.10 


3/6/2011 4-312 Cr Diss 3.0   ug/L 0.50 


3/6/2011 4-312 Cr Total 17   ug/L 0.50 


3/6/2011 4-312 Cu Total 31   ug/L 0.50 


3/6/2011 4-312 Cu Diss 8.7   ug/L 0.50 


3/6/2011 4-312 Zn Diss 3.7 J ug/L 5.0 


3/6/2011 4-312 Zn Total 56   ug/L 5.0 


3/6/2011 4-312 NH3-N Total 0.33   mg/L 0.1 


3/6/2011 4-312 P Total 0.16   mg/L 0.03 


3/6/2011 4-312 DOC N/A 5.2   mg/L 1 


3/6/2011 4-312 EC N/A 92   umhos/cm 1.0 


3/6/2011 4-312 Hardness as CaCO3 Total 30   mg/L 5 


3/6/2011 4-312 Ortho-P Total 0.11  R mg/L 0.03 


3/6/2011 4-312 pH N/A 7.6   pH Units   


3/6/2011 4-312 TDS N/A 67   mg/L 10 







Post Storm Technical Memorandum   
 Contract No: 43A0288 
 Task Order: 04 
 Project: Ornamental Roadside Vegetated Treatment Sites Study  Event Start Date: 03/05/2011 
 
 


 Page 12 of 12 
PSTM_ORVTS_San Mateo Location_Event_02_03-05-2011_Final PSTM_Rev2.docx 


Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/6/2011 4-312 TKN Total 1.0   mg/L 0.1 


3/6/2011 4-312 TOC N/A 5.1   mg/L 1 


3/6/2011 4-312 TSS N/A 110   mg/L 3 


3/6/2011 4-312 Turbidity N/A 70   NTU 0.2 


J Qualifier – Reflects estimated analytical result value detected below the Reporting Limit and above the Method Detection Limit.  
The ‘J’ flag is equivalent to the DNQ Estimated Concentration flag. 
The “R” qualifier means that Dissolved fraction (<0.45 um) was requested on COC, but was not analyzed due to laboratory error.  Total fraction was reported; however, samples were pre-filtered 
through a coarse filter (1-2 um) prior to analysis and may not represent true total concentration. 







STORM EVENT 


03/15/2011 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-310 San Mateo EOP Rainfall 0.33 0.7" / 82% 29.5 Yes 9462 100 Yes   


4-312 
San Mateo End 
GRVTS 16 ft. Rainfall 0.33 0.7" / 82% 29.5 Yes 1585 98 Yes   


*Rainfall data is from the rain gage located at the San Mateo location, Station 4-310 
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Event Description 
The storm event of March 15, 2011 was expected to bring moderate to heavy rain as far south as the northern San Francisco Bay. The storm was also 
predicted to produce rain for about 30 hours beginning at 0500 on March 15, 2011. Rainfall began at the San Mateo location at 1432. The duration of 
the entire rain event was 14.6 hours and the total rainfall was 0.33 inches. Rainfall intensity peaked at approximately 0.24 inches per hour.  These 
rainfall statistics are taken from the rain gauge at the San Mateo EOP station (4-310).  Rainfall was recorded at the Strip-2 station, but it is not 
reported unless needed as it serves as a backup for the rainfall data from the EOP station. 
 
Mobilization Summary 
On March 14, 2011, the forecast POP for the San Mateo area was 82% with a QPF of 0.7 inches through the afternoon of March 16, 2011.  Of this, 
0.42 inches was expected between 0500 and 1700 on March 15.  The remaining rainfall was expected to be showery in nature. Pre-storm station 
activities were performed at both San Mateo stations (4-310 and 4-312) between 1700 and 1800 on March 14, 2011. Sample pacing values were set 
to 125 and 30 liters at Stations 4-310 and 4-312, respectively, in anticipation of 0.3 inches of rain. These pacing values were doubled to 250 and 60 
liters at Stations 4-310 and 4-312, respectively, when composite sample bottles were changed out at the sample stations on the evening of March 15. 
 
Sampling Issues 
At both the San Mateo EOP station (4-310), and the San Mateo Strip-2 station (4-312), the monitoring and sampling equipment functioned normally 
during this storm event. 
 
Volumetric Runoff Coefficients 
At the San Mateo EOP station (4-310), the volumetric runoff coefficient for this storm event was 1.316.  This lies within the historic range of 0.93 – 
2.08.  At the San Mateo Strip-2 station (4-312), the volumetric runoff coefficient for this storm event was 0.22.  This lies within the historic range of 
0.03 – 0.86. 
 
Empirical Observations 
At the 4-310 station, the runoff was observed to be generally clear, grey and low in turbidity.  Frequent trash, comprised sometimes by large pieces of 
paper, was observed. No oily sheen was observed. Water temperature was measured at 13.4 degrees Celsius and pH at 7.9.  
 
At the 4-312 station, the runoff was observed to be generally clear with low turbidity, though some brown color and floating detritus were observed. 
No oily sheen was observed. Water temperature was measured at 13.9 degrees Celsius and pH at 7.9. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 
The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
At the Crestmoor, San Bruno station KCASANBR3, 0.35 inch of rain was recorded from 1556 to 2334, 3/15/2011. At the Monte Verde Area, San 
Bruno station KCASANBR2, 0.35 inch of rain was recorded from 1520 to 0016, 3/16/2011. Station 4-310 at San Mateo recorded 0.33 inches. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
     See the narrative above. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
     Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


The laboratory analyzed total ortho-phosphate (i.e., filtered through a coarse, glass fiber filter of 1-2 micron pore size) rather than dissolved (i.e., 
filtered through a 0.45 micron membrane filter).  This was identified as a persistent error in the laboratory analytical process late in the monitoring 
season.  This issue was communicated to the Task Order manager on May 26, 2011 along with a discussion of the potential impact on the results and 
corrective measures. 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


RLs for TDS, Hardness as CaCO3 and TSS were higher than RL specified in OM&M Plan. RL of QC samples exceeds required RL. 
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Turbidity in Strip exceeded previous range, but not improbably so 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/15/2011 4-310 NO3-N N/A 0.29   mg/L 0.1 


3/15/2011 4-310 NO2-N N/A 0.039   mg/L 0.03 


3/15/2011 4-310 Pb Diss 0.24 J ug/L 0.25 


3/15/2011 4-310 Pb Total 19   ug/L 0.25 


3/15/2011 4-310 Ni Diss 1.2   ug/L 0.50 


3/15/2011 4-310 Ni Total 7.4   ug/L 0.50 


3/15/2011 4-310 As Diss 0.32 J ug/L 0.50 


3/15/2011 4-310 As Total 0.84   ug/L 0.50 


3/15/2011 4-310 Cd Diss 0.06 J ug/L 0.10 


3/15/2011 4-310 Cd Total 0.28   ug/L 0.10 


3/15/2011 4-310 Cr Diss 4.4   ug/L 0.50 


3/15/2011 4-310 Cr Total 11   ug/L 0.50 


3/15/2011 4-310 Cu Diss 17   ug/L 0.50 


3/15/2011 4-310 Cu Total 76   ug/L 0.50 


3/15/2011 4-310 Zn Diss 29   ug/L 5.0 


3/15/2011 4-310 Zn Total 185   ug/L 5.0 


3/15/2011 4-310 NH3-N Total 0.35   mg/L 0.1 


3/15/2011 4-310 P Total 0.088   mg/L 0.03 


3/15/2011 4-310 DOC N/A 5.0   mg/L 1 


3/15/2011 4-310 EC N/A 93   umhos/cm 1.0 


3/15/2011 4-310 Hardness as CaCO3 Total 30   mg/L 5 


3/15/2011 4-310 Ortho-P Total 0.012 J, R mg/L 0.03 


3/15/2011 4-310 pH N/A 7.5   pH Units   


3/15/2011 4-310 TDS N/A 64   mg/L 10 


3/15/2011 4-310 TKN Total 1.4   mg/L 0.1 


3/15/2011 4-310 TOC N/A 5.1   mg/L 1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/15/2011 4-310 TSS N/A 65   mg/L 3 


3/15/2011 4-310 Turbidity N/A 40   NTU 0.2 


3/15/2011 4-312 NO3-N N/A 0.43   mg/L 0.1 


3/15/2011 4-312 NO2-N N/A 0.025 J mg/L 0.03 


3/15/2011 4-312 Pb Diss 0.46   ug/L 0.25 


3/15/2011 4-312 Pb Total 47   ug/L 0.25 


3/15/2011 4-312 Ni Diss 0.76   ug/L 0.50 


3/15/2011 4-312 Ni Total 21   ug/L 0.50 


3/15/2011 4-312 As Diss 0.35 J ug/L 0.50 


3/15/2011 4-312 As Total 2.2   ug/L 0.50 


3/15/2011 4-312 Cd Diss 0.02 J ug/L 0.10 


3/15/2011 4-312 Cd Total 0.25   ug/L 0.10 


3/15/2011 4-312 Cr Diss 4.7   ug/L 0.50 


3/15/2011 4-312 Cr Total 25   ug/L 0.50 


3/15/2011 4-312 Cu Diss 8.2   ug/L 0.50 


3/15/2011 4-312 Cu Total 41   ug/L 0.50 


3/15/2011 4-312 Zn Diss 6.3   ug/L 5.0 


3/15/2011 4-312 Zn Total 87   ug/L 5.0 


3/15/2011 4-312 NH3-N Total 0.20   mg/L 0.1 


3/15/2011 4-312 P Total 0.23   mg/L 0.03 


3/15/2011 4-312 DOC N/A 5.1   mg/L 1 


3/15/2011 4-312 EC N/A 99   umhos/cm 1.0 


3/15/2011 4-312 Hardness as CaCO3 Total 39   mg/L 5 


3/15/2011 4-312 Ortho-P Total 0.082 R  mg/L 0.03 


3/15/2011 4-312 pH N/A 7.6   pH Units   


3/15/2011 4-312 TDS N/A 65   mg/L 10 


3/15/2011 4-312 TKN Total 1.6   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/15/2011 4-312 TOC N/A 5.7   mg/L 1 


3/15/2011 4-312 TSS N/A 170   mg/L 3 


3/15/2011 4-312 Turbidity N/A 110   NTU 1 


(Shaded Cells Below Indicate Field Duplicate Data) 


3/15/2011 4-312 NO3-N N/A 0.42   mg/L 0.1 


3/15/2011 4-312 NO2-N N/A 0.027 J mg/L 0.03 


3/15/2011 4-312 Pb Diss 0.36   ug/L 0.25 


3/15/2011 4-312 Pb Total 42   ug/L 0.25 


3/15/2011 4-312 Ni Diss 0.70   ug/L 0.50 


3/15/2011 4-312 Ni Total 20   ug/L 0.50 


3/15/2011 4-312 As Diss 0.36 J ug/L 0.50 


3/15/2011 4-312 As Total 2.1   ug/L 0.50 


3/15/2011 4-312 Cd Diss 0.01 J ug/L 0.10 


3/15/2011 4-312 Cd Total 0.21   ug/L 0.10 


3/15/2011 4-312 Cr Diss 4.6   ug/L 0.50 


3/15/2011 4-312 Cr Total 25   ug/L 0.50 


3/15/2011 4-312 Cu Diss 7.9   ug/L 0.50 


3/15/2011 4-312 Cu Total 40   ug/L 0.50 


3/15/2011 4-312 Zn Diss 5.3   ug/L 5.0 


3/15/2011 4-312 Zn Total 84   ug/L 5.0 


3/15/2011 4-312 NH3-N Total 0.23   mg/L 0.1 


3/15/2011 4-312 P Total 0.24   mg/L 0.03 


3/15/2011 4-312 DOC N/A 5.4   mg/L 1 


3/15/2011 4-312 EC N/A 99   umhos/cm 1.0 


3/15/2011 4-312 Hardness as CaCO3 Total 34   mg/L 5 


3/15/2011 4-312 Ortho-P Total 0.082  R mg/L 0.03 


3/15/2011 4-312 pH N/A 7.6   pH Units   
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/15/2011 4-312 TDS N/A 63   mg/L 10 


3/15/2011 4-312 TKN Total 1.7   mg/L 0.1 


3/15/2011 4-312 TOC N/A 6.1   mg/L 1 


3/15/2011 4-312 TSS N/A 170   mg/L 3 


3/15/2011 4-312 Turbidity N/A 100   NTU 1 
J Qualifier – Reflects estimated analytical result value detected below the Reporting Limit and above the Method Detection Limit.  
The ‘J’ flag is equivalent to the DNQ Estimated Concentration flag. 
The “R” qualifier means that Dissolved fraction (<0.45 um) was requested on COC, but was not analyzed due to laboratory error.  Total fraction was reported; however, samples were pre-filtered 
through a coarse filter (1-2 um) prior to analysis and may not represent true total concentration. 
*At the 4-310 station, the runoff was generally clear, grey and low in turbidity.  Water temperature was measured at 13.4 degrees Celsius and pH at 7.9.  
*At the 4-312 station, the runoff was generally clear with low turbidity, though some brown color and detritus were observed.  
Water temperature was measured at 13.9 degrees Celsius and pH at 7.9. 
Sampling date provided are from when the first aliquot was collected. 







STORM EVENT 


03/17/2011 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-310 San Mateo EOP Rainfall 0.94 0.35" / 82% 42 Yes 42843 89 Yes   


4-312 
San Mateo End 
GRVTS 16 ft. Rainfall 0.94 0.35" / 82% 42 Yes 14185 89 Yes   


*  Rainfall data is from the rain gage located at the San Mateo location, Station 4-310 
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Event Description 
The storm event of March 17, 2011 was expected to be an intense event produced by a low pressure system from the Gulf of Alaska. At the San 
Mateo location, there was some question about the amount of rainfall from the storm. The last forecast prior to mobilization, issued at 1600, March 
17, predicted an 82% chance of 0.35 inches of rain beginning at 2300 on March 17 and continuing for 52 hours. This was to be followed by a second 
storm that was expected to arrive by 0500 on March 20, 2011. At about 0300, March 18, this forecast was profoundly increased to a 94% chance of 
1.21 inches of rain. Yet, at this point in time, sampling had already commenced at the stations.  Intermittent rain from showers began at the San 
Mateo stations at 2307, March 17. One burst of very intense rain occurred between 0930 and 1015 on March 18. The duration of the entire rain event 
at the location was 14.4 hours and the total rainfall was 0.94 inches. Rainfall intensity peaked at approximately 0.96 inches per hour. The initial 
pacing values were selected based on the latest QPF, antecedent dry period, anticipated rainfall intensity, expected storm duration, recently measured 
rainfall to runoff ratios, using our best professional judgment and experience (see Mobilization Summary below).  
 
Mobilization Summary 
On March 17, 2011, the forecast POP for the San Mateo area was 82 percent with a QPF of 0.35 inches through the early morning of March 20, 
2011. Pre-storm station activities were performed at both San Mateo stations (4-310 and 4-312) between 1100 and 1200 on March 17, 2011. Sample 
pacing values were set to 180 and 60 liters at Stations 4-310 and 4-312, respectively, in anticipation of 0.5 inches of rain. The 0.5 inch value was used 
as the forecast for the ORVTS San Mateo stations was 1.5 inches, and the 0.25 inch POP seemed too low (as it turned out to be). These pacing values 
were changed 900 and 300 liters when bottles were changed out at the sample stations on the morning of March 18. 
 
Sampling Issues 
At the San Mateo EOP station (4-310), there was missing sample history data in the flow meter. The sample history in the flow meter showed 87 
successful samples with no failures (66 successful samples in sample bottle 1 and 21 successful samples in sample bottle 2). Based on the amount of 
flow during the storm in station 4-310, there should have been 130 sampling attempts.   
 
Sample Bottle 1: Between the start of the storm and approximately 1025 on March 18, the pacing value in station 4-310 was 180 liters.  Between 
0942 and 0950, the flow was so great due to rainfall intensity of almost one inch an hour that the sampler was continuously sampling as fast as 
possible.  The sample bottle filled to capacity with 80 samples (20 liters) at 0959.  At that point, the total storm runoff was 19,630 liters.  At the 
pacing level of 180, 109 samples should have been attempted (based on volume of the flow).  The difference was 29 samples (109 – 80), which were 
not recorded in the logger or sampler. This leads to an estimated percent capture for this time range of 80/109 = 73 percent. This method of 
estimating percent capture differs from that used by the Caltrans Hydrological utility. The utility estimates percent capture as the product of the 
sample success ratio (= number of successful samples / number of attempts) and the ratio of monitored runoff volume (= total flow volume monitored 
/ total flow volume observed) as a percentage.  
 
By the time the bottle was replaced at 1025, the total storm runoff recorded was 23,890 liters.  
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At this time, the sample histories in both the flow meter and the sampler only showed 66 successful samples (instead of the 80 that were actually 
collected) This is most likely because these flow meters and samplers commonly fail to correctly log successful samples when more than one sample 
per minute is attempted. 
 
Sample Bottle 2: As stated above, a field crew was sent to the site at 1025 to replace sample bottle 1 and change to the pacing value from 180 liters to 
900 liters.  After this sample bottle change and pacing change, 21 samples were taken in the second sample bottle. The sample history data for the 
samples associated with the second bottle was correctly recorded (no failed sampling attempts). 
 
Based on the volume of flow during the storm, there should have been 101 successful samples (80 from sample bottle 1 and 21 from sample bottle 2) 
and 29 failed sampling attempts (sample bottle 1: 109 anticipated based on flow, 80 actual).  
 
The hydrograph for the San Mateo EOP station (4-310), shown below, was run with the 87 successful sample data records retrieved from the flow 
meter. The estimated percent capture computed by the Caltrans Hydrologic utility was 89% when the period of 0959 to 1026 was excluded as 
unmonitored (the bottle had filled and new one was not in place).  This value does not include the effect of the missing data for successful and any 
missing samples. The following table displays a  calculation of the estimated percent capture for this event, taking into account this missing data): 
 


Bottle # 
Time 
Range 


Start 
Runoff 


Volume (l) 


End 
Runoff 


Volume (l) 


Volume in 
Time 
Range 


Volume 
Monitored 


Estimated 
Percent 
Capture 


1 2302-0959 0 19,629 19,629 14,400 73%
- 0959-1025 19,629 23,890 4,261 0 0%
2 1025-1700 23,890 42,799 18,909 18,900 100%


             
1 & 2 2302-1700 0 42799 42,799 33,300 78%


 
For each sample bottle, the time range and starting and ending values of the cumulative storm runoff are shown in the table above.  For the first 
bottle, there appears to have been 80 successful samples out of 109 attempts, which corresponds to an estimated 73% capture for this period.  For the 
second bottle, all 21 samples attempted were successful, and the estimated percent capture was 100%. Overall, the estimated percent capture for this 
storm event at the San Mateo EOP station (4-310) was about 78%, taking into account successful and missing samples that were not recorded. This 
method of estimating percent capture is not identical to that used by the Caltrans Hydrologic utility. Because it was not possible to run the utility on 
missing and unreproducable sample data, it is presented as an alternative method. 
There was a substantial buildup of debris and wet soil in the flume of the EOP station. The flume was cleaned out regularly by field crew members 
during site visits. 
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At the San Mateo Strip-2 station (4-312), there was also missing sample history data in the flow meter. The sample history in the flow meter showed 
82 successful samples with no failures.  Based on the amount of flow in station 4-312 during the storm, there should have been 124 sampling 
attempts. As with the EOP station (4-310), this station experienced high flow volumes that caused sampling to be attempted at such a pace that it was 
not possible for the equipment to keep up. An analysis similar to that done for the EOP station above is given in the following table: 
 


Bottle # Time Range 


Start 
Runoff 
Volume 


(l) 


End 
Runoff 


Volume (l) 


Volume in 
Time 
Range 


Volume 
Monitored 


Estimated 
Percent 
Capture 


1 0026-1018 0 5,419 5,419 4,800 89%
- 1018-1040 5,419 6,848 1,429 0 0%
2 1040-1945 6,848 14,202 7,354 7,222 98%


             
1-2 0026-1945     14,202 12,202 85%


 
 
For each sample bottle, the time range and starting and ending values of the cumulative storm runoff are shown in the table above.  For sample bottle 
1, there were 80 successful samples out of 90 sampling attempts (based on the amount of flow), which corresponds to an estimated 89% capture for 
this period.  For the second bottle, all 24 samples attempted were successful, and the estimated percent capture was 98% - the last 2% of flow in this 
period occurred after the last sample was taken. Overall, the estimated percent capture for this storm event at the San Mateo Strip-2 station (4-312) 
was about 85%, taking into account successful and missing samples that were not recorded. Once again, this method of estimating percent capture is 
not identical to that used by the Caltrans Hydrologic utility. Because it was not possible to run the utility on missing and unreproducable sample data, 
it is presented as an alternative method. 
Based on the volume of flow during the storm, there should have been 104 successful samples (80 from sample bottle 1 and 24 from sample bottle 2) 
and 10 failed sampling attempts (sample bottle 1: 90 anticipated based on flow, 80 actual). 
 
There was a substantial buildup of debris and wet soil in the flume of the Strip-2 station (4-312). The flume was cleaned out regularly by field crew 
members during site visits. 
 
The loss of percent capture at both station locations was partly due to basing pacing values on a rainfall forecast that was later quadrupled after 
sampling had commenced at both stations. With the very high rainfall intensity taking place at about 1000, March 18, , the runoff was too high to be 
sampled at the level anticipated by the earlier forecast. 
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At this point in time, OWP is updating the Hydrologic utility which will use a different method of calculating percent capture. This calculation will 
involve the sum of the representative volumes for each successful aliquot divided by the total flow volume for the storm event. This new calculation 
will address the issues of sample representativeness during periods with high flow volumes relative to the sampler pacing value like that experienced 
at the San Mateo stations during this storm event. 
 
 
Volumetric Runoff Coefficients 
At the San Mateo EOP station (4-310), the volumetric runoff coefficient for this storm event was 2.091.  This lies just outside of the historic range of 
0.93 – 2.08.  This storm had one period of very high intensity of almost one inch per hour.  Runon has been observed at this station in these 
conditions. A stream of water has been observed to channel onto the site from the roadway immediately to the west. This stream seems to be caused 
when sheet flow to the west is concentrated by a raised joint in the pavement adjacent to the fog line and diverted east, parallel to the shoulder, 
eventually running off the pavement into the EOP collection pipe.  This has been observed and documented at the station since the first storm of this 
season on February 24, 2011. The net effect of this run-on is to increase the effective catchment area of this station, leading to a higher than expected 
volumetric runoff coefficient. 
 
At the San Mateo Strip-2 station (4-312), the volumetric runoff coefficient for this storm event was 0.692.  This lies within the historic range of 0.03 
– 0.86.  It was also more than twice as much as the prior storm on March 15.  Again, this is not surprising given the high rainfall intensity. 
 
Empirical Observations 
At the 4-310 station, the runoff was generally clear with low turbidity and a grey color.  Frequent trash, sand, and wood were observed. No oily sheen 
was observed. Water temperature ranged from 10.5 to 11.2 degrees Celsius and pH ranged from 7.8 to 8.0. 
At the 4-312 station, the runoff was generally clear with low turbidity, though floating detritus was observed. No oily sheen was observed. Water 
temperature ranged from 10.3 to 10.8 degrees Celsius and pH was ranged from 7.6 to 7.8. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
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4. Unusable – The entire data package should be rejected. 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


     The runoff volumes at both stations were high relative to the amount of rainfall.  However, intense rainfall usually leads to higher than expected 
runoff volumes at storm water sampling stations. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
     The Monte Verde Area, San Bruno station KCASANBR2 recorded 0.87 inches of rain from 0333 to 1426, 3/18/2011. Station 4-310 at the Napa 
location recorded 0.94 inches for the same period. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
     The rainfall/runoff ratios at both stations were high relative to the amount of rainfall.  However, intense rainfall usually leads to higher than 
expected runoff volumes at storm water sampling stations. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
     Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


Any questions or problems that arose during our review of this field data have been resolved.


 
     The two Hach/American Sigma flow meters both lost sample history data during this storm event.  This occurred because of the intense downpour 
at about 1000, March 18 that caused the pacing of the samples to be too high for the sampling equipment to keep up. This will be reported to the 
manufacturer, as it has been before on numerous occasions. 
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


The laboratory analyzed total ortho-phosphate (i.e., filtered through a coarse, glass fiber filter of 1-2 micron pore size) rather than dissolved (i.e., 
filtered through a 0.45 micron membrane filter).  This was identified as a persistent error in the laboratory analytical process late in the monitoring 
season.  This issue was communicated to the Task Order manager on May 26, 2011 along with a discussion of the potential impact on the results and 
corrective measures. 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


RLs for TDS, Hardness as CaCO3 and TSS were higher than RL specified in OM&M Plan. However, results were well above RL. 
RL of EC QC sample exceeded required RL. 


Data seem reasonable. No reported values are improbably low or high.
 


TSS was high in both samples.   
At EOP, TSS was 110 mg/L.  In 09/10, TSS ranged 9 to 78.  In 10/11 (Events 0-4), TSS ranged 16 to 40. 
At Strip, TSS was 380 mg/L.  In 09/10, TSS ranged 15-218.  In 10/11 (Events 0-4), TSS ranged 27 to 170. 


Reported constituent concentrations are comparable to past data collected at this site.
 


TSS was high in both samples, exceeding past ranges. 
At EOP, TSS was 110 mg/L.  In 09/10, TSS ranged 9 to 78.  In 10/11 (Events 0-4), TSS ranged 16 to 40. 
At Strip, TSS was 380 mg/L.  In 09/10, TSS ranged 15-218.  In 10/11 (Events 0-4), TSS ranged 27 to 170. 
Turbidity also exceeded pasta range in strip samples. 
At Strip, Turbidity was 160 NTU.  In 09/10, Turbidity ranged 21.7-88.6. In 10/11 (Events 0-4), Turbidity ranged 22.2 to 110. 
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Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
TSS and turbidity (and some metals) higher in strip compared to EOP; consistent with previous data. 
Total (particulate) Ni, Pb, Cr, As higher in strip; consistent with higher TSS in sample.  
Zn and Cu higher in EOP; consistent with highway runoff and with previous events. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/17/2011 4-310 NO3-N N/A 0.14   mg/L 0.1 


3/17/2011 4-310 NO2-N N/A 0.021 J mg/L 0.03 


3/17/2011 4-310 Pb Diss 0.34   ug/L 0.25 


3/17/2011 4-310 Pb Total 32   ug/L 0.25 


3/17/2011 4-310 Ni Diss 0.68   ug/L 0.50 


3/17/2011 4-310 Ni Total 11   ug/L 0.50 


3/17/2011 4-310 As Diss 0.24 J ug/L 0.50 


3/17/2011 4-310 As Total 0.89   ug/L 0.50 


3/17/2011 4-310 Cd Diss 0.05 J ug/L 0.10 


3/17/2011 4-310 Cd Total 0.36   ug/L 0.10 


3/17/2011 4-310 Cr Diss 5.1   ug/L 0.50 


3/17/2011 4-310 Cr Total 13   ug/L 0.50 


3/17/2011 4-310 Cu Diss 10   ug/L 0.50 


3/17/2011 4-310 Cu Total 72   ug/L 0.50 


3/17/2011 4-310 Zn Diss 21   ug/L 5.0 


3/17/2011 4-310 Zn Total 194   ug/L 5.0 


3/17/2011 4-310 NH3-N Total 0.27   mg/L 0.1 


3/17/2011 4-310 P Total 0.093   mg/L 0.03 


3/17/2011 4-310 DOC N/A 2.4   mg/L 1 


3/17/2011 4-310 EC N/A 62   umhos/cm 1.0 


3/17/2011 4-310 Hardness as CaCO3 Total 11   mg/L 5 


3/17/2011 4-310 Ortho-P Total 0.029 J, R mg/L 0.03 


3/17/2011 4-310 pH N/A 7.4   pH Units   


3/17/2011 4-310 TDS N/A 33   mg/L 10 


3/17/2011 4-310 TKN Total 1.1   mg/L 0.1 


3/17/2011 4-310 TOC N/A 2.8   mg/L 1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/17/2011 4-310 TSS N/A 110   mg/L 3 


3/17/2011 4-310 Turbidity N/A 50   NTU 0.5 


3/18/2011 4-312 NO3-N N/A 0.27   mg/L 0.1 


3/18/2011 4-312 NO2-N N/A 0.014 J mg/L 0.03 


3/18/2011 4-312 Pb Diss 0.36   ug/L 0.25 


3/18/2011 4-312 Pb Total 85   ug/L 0.25 


3/18/2011 4-312 Ni Diss 0.54   ug/L 0.50 


3/18/2011 4-312 Ni Total 35   ug/L 0.50 


3/18/2011 4-312 As Diss 0.30 J ug/L 0.50 


3/18/2011 4-312 As Total 3.2   ug/L 0.50 


3/18/2011 4-312 Cd Diss ND U ug/L 0.10 


3/18/2011 4-312 Cd Total 0.43   ug/L 0.10 


3/18/2011 4-312 Cr Diss 3.8   ug/L 0.50 


3/18/2011 4-312 Cr Total 36   ug/L 0.50 


3/18/2011 4-312 Cu Diss 5.0   ug/L 0.50 


3/18/2011 4-312 Cu Total 52   ug/L 0.50 


3/18/2011 4-312 Zn Diss 3.6 J ug/L 5.0 


3/18/2011 4-312 Zn Total 137   ug/L 5.0 


3/18/2011 4-312 NH3-N Total 0.36   mg/L 0.1 


3/18/2011 4-312 P Total 0.33   mg/L 0.03 


3/18/2011 4-312 DOC N/A 3.5   mg/L 1 


3/18/2011 4-312 EC N/A 78   umhos/cm 1.0 


3/18/2011 4-312 Hardness as CaCO3 Total 41   mg/L 5 


3/18/2011 4-312 Ortho-P Total 0.095  R mg/L 0.03 


3/18/2011 4-312 pH N/A 7.5   pH Units   


3/18/2011 4-312 TDS N/A 52   mg/L 10 


3/18/2011 4-312 TKN Total 2.2   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/18/2011 4-312 TOC N/A 4.9   mg/L 1 


3/18/2011 4-312 TSS N/A 380   mg/L 3 


3/18/2011 4-312 Turbidity N/A 160   NTU 1 


J Qualifier – Reflects estimated analytical result value detected below the Reporting Limit and above the Method Detection Limit.  
The ‘J’ flag is equivalent to the DNQ Estimated Concentration flag. 
The “R” qualifier means that Dissolved fraction (<0.45 um) was requested on COC, but was not analyzed due to laboratory error.  Total fraction was reported; however, samples were pre-filtered 
through a coarse filter (1-2 um) prior to analysis and may not represent true total concentration. 
Sampling date provided are from when the first aliquot was collected. 







STORM EVENT 


03/22/2011 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-310 San Mateo EOP Rainfall 0.51 0.41" / 96% 60.3 Yes 23515 100 Yes   


4-312 
San Mateo End 
GRVTS 16 ft. Rainfall 0.51 0.41" / 96% 60.3 Yes 5524 99 Yes   


* Rainfall data and Antecedent Dry Period determination is from the rain gauge located at the San Mateo location, Station 4-310. 
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Event Description 
The storm event of March 22, 2011 was expected to be a moderately intense event produced by a low pressure system from the Gulf of Alaska. The 
last forecast prior to mobilization, issued at 1248, March 22, predicted a 96 percent chance of 0.41 inches of rain beginning at 1600 on March 22 and 
continuing for 37 hours. Intermittent rainfall from showers began at the San Mateo location at 1755, March 22.  However, because the definition of 
the start of a Caltrans storm event is that one begins once there is at least 0.1 inch of rain in a following 6-hour period, the technical start of rainfall 
was 2022 on March 22, 2011. The duration of the entire rain event at the location was 13.4 hours and the total rainfall was 0.51 inches (when 
assuming a start time of 2022 on March 22). Rainfall intensity peaked at approximately 0.48 inches per hour.  
 
Mobilization Summary 
On March 22, 2011, the forecast POP for the San Mateo area was 96 percent with a QPF of 0.41 inches through the early morning of March 24, 
2011. Pre-storm station activities were performed at both San Mateo stations (4-310 and 4-312) between 1330 and 1430 on March 22, 2011. Sample 
pacing values were set to 150 and 100 liters at Stations 4-310 and 4-312, respectively, in anticipation of 0.4 inches of rain. The pacing value at the 
San Mateo EOP Station (4-310) was changed to 300 liters when the sample bottle was changed out in the early morning of March 23. 
 
Sampling Issues 
At the San Mateo EOP station (4-310), the Hach/American Sigma series 900 automated sampler reported four missing samples in its sample history. 
This was noted by the field crew. There were no reported missing samples in the sample history from the Hach/American Sigma 950 flow meter.  An 
analysis of the data from the flow meter shows that the sample bottle filled with water from 80 successful samples precisely when the runoff volume 
was at 80*150 = 12,000 liters. For this storm, there were no missing samples. It is unknown why there was a difference between the sampling 
histories of the two devices. This issue has been raised during prior storm events, and is still in the process of being evaluated with the help of the 
manufacturer.  Other than this, the sampling and monitoring equipment at this station functioned normally. 
 
At the San Mateo Strip-2 station (4-312), the sampling and monitoring equipment functioned normally. 
 
Volumetric Runoff Coefficients 
At the San Mateo EOP station (4-310), the volumetric runoff coefficient for this storm event was 2.116.  This lies just outside of the historic range of 
0.93 – 2.08. The runoff coefficient from the prior storm event of March 18 was 2.108 at this station. Like this storm, that event had high maximum 
rainfall intensity, and runoff coefficients are typically larger than normal in this situation. At the San Mateo Strip-2 station (4-312), the volumetric 
runoff coefficient for this storm event was 0.497.  This lies within the historic range of 0.03 – 0.86. 
 
 
 
Empirical Observations 
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At the 4-310 station, the runoff was generally clear with low turbidity and a grey color.  Frequent trash, sediment, and leaves were observed. No oily 
sheen was observed. Water temperature was 9.9 degrees Celsius and pH was 8.2. 
 
At the 4-312 station, the runoff was generally clear with low turbidity with a brown color. Some floating sediment and vegetative matter was 
observed. No oily sheen was observed. Water temperature was 9.8 degrees Celsius and pH 8.0. 
 
 
Post-Event Field Data Checklist 


We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent. 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
     The Monte Verde Area, San Bruno station KCASANBR2 recorded 0.55 inches of rain from 1829, 3/22/2011 to 0908, 3/23/2011. Station 4-310 at 
the San Mateo location recorded 0.54 inches for the same period, with 0.51 inches calculated by the Hydrologic Utility. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
     See the commentary under “Volumetric Runoff Coefficients”. 
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If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
     Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
     Hach/American Sigma has created different groups for their automated samplers and their flow meters.  As a result, technical support personnel 
from one group are unable to help with problems with hardware supported by the other group. As the problem of sample history discrepancy 
concerns, among other things, the interaction of the two kinds of devices, Hach/American Sigma can offer no help with the resolution of this and 
other similar issues. 







Post Storm Technical Memorandum   
 Contract No: 43A0288 
 Task Order: 04 
 Project: Ornamental Roadside Vegetated Treatment Sites Study Event Start Date: 3/22/2011 
 
 


PSTM_ORVTS_San Mateo Station_Event_05_03-22-2011_Final.doc Page 5 of 11 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0288 
 Task Order: 04 
 Project: Ornamental Roadside Vegetated Treatment Sites Study Event Start Date: 3/22/2011 
 
 


PSTM_ORVTS_San Mateo Station_Event_05_03-22-2011_Final.doc Page 6 of 11 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0288 
 Task Order: 04 
 Project: Ornamental Roadside Vegetated Treatment Sites Study Event Start Date: 3/22/2011 
 
 


PSTM_ORVTS_San Mateo Station_Event_05_03-22-2011_Final.doc Page 7 of 11 
 


Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


We recommend that Caltrans accept this laboratory data package 
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Analyses were performed on Fe (Total and Dissolved) that were not requested. The laboratory analyzed total ortho-phosphate (i.e., filtered through a 
coarse, glass fiber filter of 1-2 micron pore size) rather than dissolved (i.e., filtered through a 0.45 micron membrane filter).  This was identified as a 
persistent error in the laboratory analytical process late in the monitoring season.  This issue was communicated to the Task Order manager on May 
26, 2011 along with a discussion of the potential impact on the results and corrective measures. 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


RLs for TDS, Hardness as CaCO3 and TSS were higher than RL specified in OM&M Plan.  
RL of EC QC sample exceeded required RL. 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Some constituents were somewhat lower than pasta data range, but still reasonable. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 
Particulate (total-dissolved), except for zinc and copper, were higher in strip sample (4-312), which also had a higher TSS. 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
TSS higher in strip samples; consistent with previous data.  
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Particulate metals (Ni, Pb, Cr and As) higher in strip sample consistent with higher TSS. 
Zn and Cu higher in EOP; consistent with highway runoff. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/22/2011 4-310 NO3-N N/A 0.12   mg/L 0.1 


3/22/2011 4-310 NO2-N N/A 0.021 J mg/L 0.03 


3/22/2011 4-310 Pb Diss 0.23 J ug/L 0.25 


3/22/2011 4-310 Pb Total 11   ug/L 0.25 


3/22/2011 4-310 Ni Diss 0.49 J ug/L 0.50 


3/22/2011 4-310 Ni Total 3.1   ug/L 0.50 


3/22/2011 4-310 As Diss 0.22 J ug/L 0.50 


3/22/2011 4-310 As Total 0.45 J ug/L 0.50 


3/22/2011 4-310 Cd Diss 0.02 J ug/L 0.10 


3/22/2011 4-310 Cd Total 0.16   ug/L 0.10 


3/22/2011 4-310 Cr Diss 1.2   ug/L 0.50 


3/22/2011 4-310 Cr Total 4.0   ug/L 0.50 


3/22/2011 4-310 Cu Diss 6.6   ug/L 0.50 


3/22/2011 4-310 Cu Total 27   ug/L 0.50 


3/22/2011 4-310 Zn Diss 13   ug/L 5.0 


3/22/2011 4-310 Zn Total 84   ug/L 5.0 


3/22/2011 4-310 NH3-N Total 0.23   mg/L 0.1 


3/22/2011 4-310 P Total 0.042   mg/L 0.03 


3/22/2011 4-310 DOC N/A 2.1   mg/L 1 


3/22/2011 4-310 EC N/A 62   umhos/cm 1.0 


3/22/2011 4-310 Hardness as CaCO3 Total 27   mg/L 5 


3/22/2011 4-310 Ortho-P Total 0.026 J, R mg/L 0.03 


3/22/2011 4-310 pH N/A 7.5   pH Units   


3/22/2011 4-310 TDS N/A 20   mg/L 10 


3/22/2011 4-310 TKN Total 0.60   mg/L 0.1 


3/22/2011 4-310 TOC N/A 2.2   mg/L 1 







Post Storm Technical Memorandum   
 Contract No: 43A0288 
 Task Order: 04 
 Project: Ornamental Roadside Vegetated Treatment Sites Study Event Start Date: 3/22/2011 
 
 


PSTM_ORVTS_San Mateo Station_Event_05_03-22-2011_Final.doc Page 10 of 11 
 


Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/22/2011 4-310 TSS N/A 33   mg/L 3 


3/22/2011 4-310 Turbidity N/A 19   NTU 0.05 


3/22/2011 4-312 NO3-N N/A 0.16   mg/L 0.1 


3/22/2011 4-312 NO2-N N/A 0.011 J mg/L 0.03 


3/22/2011 4-312 Fe Diss 0.03   mg/L 0.02 


3/22/2011 4-312 Fe Total 5.4   mg/L 0.02 


3/22/2011 4-312 Pb Diss 0.28   ug/L 0.25 


3/22/2011 4-312 Pb Total 39   ug/L 0.25 


3/22/2011 4-312 Ni Diss 0.41 J ug/L 0.50 


3/22/2011 4-312 Ni Total 15   ug/L 0.50 


3/22/2011 4-312 As Diss 0.22 J ug/L 0.50 


3/22/2011 4-312 As Total 1.7   ug/L 0.50 


3/22/2011 4-312 Cd Diss ND U ug/L 0.10 


3/22/2011 4-312 Cd Total 0.19   ug/L 0.10 


3/22/2011 4-312 Cr Diss 0.74   ug/L 0.50 


3/22/2011 4-312 Cr Total 15   ug/L 0.50 


3/22/2011 4-312 Cu Diss 3.0   ug/L 0.50 


3/22/2011 4-312 Cu Total 20   ug/L 0.50 


3/22/2011 4-312 Zn Diss 3.0 J ug/L 5.0 


3/22/2011 4-312 Zn Total 57   ug/L 5.0 


3/22/2011 4-312 NH3-N Total 0.16   mg/L 0.1 


3/22/2011 4-312 P Total 0.14   mg/L 0.03 


3/22/2011 4-312 DOC N/A 2.3   mg/L 1 


3/22/2011 4-312 EC N/A 61   umhos/cm 1.0 


3/22/2011 4-312 Hardness as CaCO3 Total 16   mg/L 5 


3/22/2011 4-312 Ortho-P Total 0.072 R  mg/L 0.03 


3/22/2011 4-312 pH N/A 7.5   pH Units   
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/22/2011 4-312 TDS N/A 35   mg/L 10 


3/22/2011 4-312 TKN Total 1.1   mg/L 0.1 


3/22/2011 4-312 TOC N/A 2.8   mg/L 1 


3/22/2011 4-312 TSS N/A 170   mg/L 3 


3/22/2011 4-312 Turbidity N/A 60   NTU 0.2 


J Qualifier – Reflects estimated analytical result value detected below the Reporting Limit and above the Method Detection Limit.  
The ‘J’ flag is equivalent to the DNQ Estimated Concentration flag. 
The “R” qualifier means that Dissolved fraction (<0.45 um) was requested on COC, but was not analyzed due to laboratory error.  Total fraction was reported; however, samples were pre-filtered 
through a coarse filter (1-2 um) prior to analysis and may not represent true total concentration. 
Sampling date provided are from when the first aliquot was collected. 
Analyses were performed on Fe (Total and Dissolved) that were not requested. Fe was not part of the standard constituent list for the study. 
 







STORM EVENT 


03/23/2011 







ORVTS_San Mateo Station_Event_06_03-23-2011_Final_Rev1.doc Page 1 of 12 


Post Storm Technical Memorandum   
 Contract No: 43A0288 
 Task Order: 04 
 Project: Ornamental Roadside Vegetated Treatment Sites Study Event Start Date: 3/23/2011 
 


Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


4-310 San Mateo EOP Rainfall 1.98 2.03" / 99% 9.8 Yes 144273 100 Yes   


4-312 
San Mateo End 
GRVTS 16 ft. Rainfall 1.98 2.03" / 99% 9.8 Yes 32816 99 Yes   


* Rainfall data and Antecedent Dry Period determination is from the rain gauge located at the San Mateo location, Station 4-310. 
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Event Description 
The storm event of March 23, 2011 was expected to be a very strong storm event produced by a low pressure system from the Gulf of Alaska. This 
storm was to be the last of a series of storms that provided substantial rainfall to the region for the prior five days. The last forecast prior to 
mobilization, issued at 0325, March 23, predicted a 99 percent chance of 2.03 inches of rain beginning at 1700 on March 23 and continuing for 54 
hours. Intermittent rain from showers began at the San Mateo stations at 1933, March 23. The duration of the entire rain event at the location was 
22.0 hours and the total rainfall was 1.98 inches. Rainfall intensity peaked at approximately 0.72 inches per hour.  
 
Mobilization Summary 
On March 23, 2011, the forecast POP for the San Mateo area was 99 percent with a QPF of 2.03 inches through the early evening of March 25, 2011. 
Pre-storm station activities were performed at both San Mateo stations (4-310 and 4-312) between 1800 and 1900 PST on March 23, 2011. Sample 
pacing values were set to 2000 and 600 liters at Stations 4-310 and 4-312, respectively, in anticipation of 1.7 inches of rain. These pacing values 
remained constant throughout the storm. 
 
Sampling Issues 
At the San Mateo EOP station (4-310), the Hach/American Sigma series 900 automated sampler reported two missing samples in its sample history. 
This was noted by the field crew. There were no reported missing samples in the sample history from the Hach/American Sigma 950 flow meter.  An 
analysis of the data from the flow meter shows that the sample bottle had water from 72 successful samples precisely when the computed runoff 
volume was at 72 X 2000 = 144000 liters. For this storm, it appears that there were no missing samples. It is unknown why there was a difference 
between the sampling histories of the two devices. This sample history discrepancy between the flow meter and the sampler has occurred during prior 
storm events. There has been no resolution of this issue because of the current inability of the manufacturer to provide technical support for it.  The 
manufacturer has separate groups for their samplers and flow meters, and personnel from one group state that they cannot help with issues that 
involve equipment associated with the other group. 
 
Runon was observed at the 4-310 station from two separate sources. It was observed as a stream of water channeled onto the site from the roadway 
immediately to the west during periods of high-intensity rainfall. This stream seems to be caused when sheet flow to the west is concentrated by a 
raised joint in the pavement adjacent to the fog line and diverted east, parallel to the shoulder, eventually running off the pavement into the EOP 
collection pipe.  This has been observed and documented at the station since the first storm of this season on February 24, 2011. The net effect of this 
run-on is to increase the effective catchment area of this station. Second, the crew observed that during periods of intense rainfall, runoff water was 
bypassing the diversion pipe inlet that is above (immediately to the west of) the EOP station collector. This is the first time that this bypass of the 
diversion pipe has been observed. Photographs and video were taken to document these sources of runon. 
 
The field crew observed at the EOP station (4-310) that some sand collects in the collection pipes and flume during periods of low flow, but that it 
washes out completely when the flow is high.  When they visited this station, they cleaned all discovered debris out of the system.   
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At the San Mateo Strip-2 station (4-312), sampling should have been discontinued at 2333 PST, March 24.  This time was the end of a period of six 
hours with no rainfall.  The station was shut down remotely at 0608 PST, March 25.  Three samples were taken after 2333, the last one being at 0446 
PST, March 25.  This represents about 5% oversampling.  
 
At about 1930, March 24, level readings at station 4-312 taken by the flow meter became very erratic. The level was jumping up as high as four 
inches from zero in one minute, and then settling back to zero two minutes later. When the field crew arrived at the end of the storm at 0850, March 
25 to demobilize the station, they noted there was two to three inches of fine-grained sediment in the flume.  The presence of this fine-grained 
sediment is very likely to be what caused erratic level and consequent flow measurements during the period when the last five samples were taken. 
The erratic flow values are easily discernable in the hydrograph included below. The real total flow volume from 1730, March 24 to 0608, March 25 
was probably lower than that calculated from the data. There were five samples collected during this period. Had the flow measurements not been 
affected by the mud buildup in the flume, there would have been fewer collected. 
 
The mud in the flume of this station was removed by the field crew during the demobilization process.  As with the EOP station, the field crew 
observed at the Strip-2 station (4-312) that sand and mud collects in the collection pipes and flume during periods of low flow, but that it washes out 
completely when the flow is high.   
 
Volumetric Runoff Coefficients 
At the San Mateo EOP station (4-310), the volumetric runoff coefficient for this storm event was high at 3.343.  This lies well outside of the historic 
range of 0.93 – 2.08. Like prior storm events, this one had high maximum rainfall intensity, and runoff coefficients are typically larger than normal in 
this situation. This storm had the highest amount of total rainfall of any measured this year at 1.98 inches.  This amount was almost twice that of the 
second highest storm value. Additionally, two sources of runon that were identified probably caused the runoff coefficient to be elevated. At the San 
Mateo Strip-2 station (4-312), the volumetric runoff coefficient for this storm event was 0.761.  This lies within the historic range of 0.03 – 0.86, but 
it is probably somewhat elevated due to the occurrence of fine-grained sediment in the flume at the storm’s end. 
 
The flow and water quality data from this storm event should be accepted for both stations for these reasons: 
 
The high volumetric runoff coefficient observed at the San Mateo EOP station (4-310) was very likely due to runon from areas to the west of the 
intended drainage area. The net effect of this runon was to increase to effective drainage area of the station. The runon appeared to derive from 
highway runoff only; no comingling of water from outside sources was observed. The high (but within historic range) volumetric runoff coefficient 
observed at the San Mateo Strip-2 station (4-312) was likely due to fine-grained sediment that accumulated in the flume. This sediment probably 
caused the water level within the flume to be slightly overestimated. Consequently, the flow and runoff volume was slightly overestimated. This 
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sediment, which is apparently due to eroded topsoil, has been observed during previous storm events this season. Volumetric runoff coefficients for 
this storm were higher than average, but not unreasonable considering the storm's high rainfall total and high rainfall intensity. 
 
Empirical Observations 
At the 4-310 station, the runoff was generally clear with low turbidity and a grey color.  Frequent trash and organic materials were observed. No oily 
sheen was observed. Water temperature ranged from 9.2 to 10.9 degrees Celsius. pH ranged from 7.8 to 8.1. 
 
At the 4-312 station, the runoff had a brown color with sand and fine-grained sediment being observed frequently. Some floating wood and other 
organic material was also observed. No oily sheen was observed. Water temperature ranged from 9.5 to 10.8 degrees Celsius. pH ranged from 7.7 to 
8.0. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair. 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


     See the discussion about Sampling Issues and Volumetric Runoff Coefficients. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
     At the Monte Verde Area, San Bruno weather station KCASANBR2,  1.78 inches of rain was recorded between 1750, 3/23 and 1858, 3/24/2011. 
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At the Crestmoor, San Bruno weather station KCASANBR3, 1.75 inches of rain was recorded between 1752, 3/23 and 1630, 3/24/2011. The total 
rainfall measured at the San Mateo EOP station (4-310) was 1.98 inches. While the amount recorded at the EOP station was higher than at the other 
two locations, it is typical that there is high regional variability in rainfall measurements during high rainfall/high intensity storm events. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
     See the discussion about Sampling Issues and Volumetric Runoff Coefficients. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
     Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
     The sample history discrepancy between the logger and the sampler is not resolvable at this time. The raised joint in the pavement adjacent to the 
fog line will be dealt with by deriving a new higher value for the catchment area of the EOP station (4-310). Since runon from the bypass of the 
diversion pipe inlet has been observed, a Caltrans-approved flexible foam dike will be installed between the EOP station collector and the diversion 
pipe inlet prior to the next monitored event. 







Post Storm Technical Memorandum   
 Contract No: 43A0288 
 Task Order: 04 
 Project: Ornamental Roadside Vegetated Treatment Sites Study Event Start Date: 3/23/2011 
 
 


ORVTS_San Mateo Station_Event_06_03-23-2011_Final_Rev1.doc Page 6 of 12 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0288 
 Task Order: 04 
 Project: Ornamental Roadside Vegetated Treatment Sites Study Event Start Date: 3/23/2011 
 
 


ORVTS_San Mateo Station_Event_06_03-23-2011_Final_Rev1.doc Page 7 of 12 
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0288 
 Task Order: 04 
 Project: Ornamental Roadside Vegetated Treatment Sites Study Event Start Date: 3/23/2011 
 
 


ORVTS_San Mateo Station_Event_06_03-23-2011_Final_Rev1.doc Page 8 of 12 
 


Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


We recommend that Caltrans accept this laboratory data package 
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


The laboratory analyzed total ortho-phosphate (i.e., filtered through a coarse, glass fiber filter of 1-2 micron pore size) rather than dissolved (i.e., 
filtered through a 0.45 micron membrane filter).  This was identified as a persistent error in the laboratory analytical process late in the monitoring 
season.  This issue was communicated to the Task Order manager on May 26, 2011 along with a discussion of the potential impact on the results and 
corrective measures. 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


RLs for TDS, Hardness as CaCO3 and TSS were higher than RL specified in OM&M Plan. 
RL of QC sample exceeded required RL. 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Some constituents were somewhat lower than pasta data range, but still reasonable. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 
Particulate metals (total-dissolved), with the exception of copper, were higher in the strip sample, which also had a higher TSS. 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
TSS higher in strip samples; consistent with previous data.  
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Particulate metals (with the exception of copper) higher in strip sample consistent with higher TSS. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/23/2011 4-310 NO3-N N/A ND U mg/L 0.1 


3/23/2011 4-310 NO2-N N/A 0.0060 J mg/L 0.03 


3/23/2011 4-310 Pb Diss 0.31   ug/L 0.25 


3/23/2011 4-310 Pb Total 14   ug/L 0.25 


3/23/2011 4-310 Ni Diss 0.50   ug/L 0.50 


3/23/2011 4-310 Ni Total 3.4   ug/L 0.50 


3/23/2011 4-310 As Diss 0.16 J ug/L 0.50 


3/23/2011 4-310 As Total 0.45 J ug/L 0.50 


3/23/2011 4-310 Cd Diss 0.04 J ug/L 0.10 


3/23/2011 4-310 Cd Total 0.19   ug/L 0.10 


3/23/2011 4-310 Cr Diss 4.0   ug/L 0.50 


3/23/2011 4-310 Cr Total 7.7   ug/L 0.50 


3/23/2011 4-310 Cu Diss 6.4   ug/L 0.50 


3/23/2011 4-310 Cu Total 33   ug/L 0.50 


3/23/2011 4-310 Zn Diss 17   ug/L 5.0 


3/23/2011 4-310 Zn Total 81   ug/L 5.0 


3/23/2011 4-310 NH3-N Total 0.24   mg/L 0.1 


3/23/2011 4-310 P Total 0.080   mg/L 0.03 


3/23/2011 4-310 DOC N/A 1.4   mg/L 1 


3/23/2011 4-310 EC N/A 52   umhos/cm 1.0 


3/23/2011 4-310 Hardness as CaCO3 Total 20   mg/L 5 


3/23/2011 4-310 Ortho-P Total 0.071 R  mg/L 0.03 


3/23/2011 4-310 pH N/A 7.3   pH Units   


3/23/2011 4-310 TDS N/A 26   mg/L 10 


3/23/2011 4-310 TKN Total 0.97   mg/L 0.1 


3/23/2011 4-310 TOC N/A 1.6   mg/L 1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/23/2011 4-310 TSS N/A 33   mg/L 3 


3/23/2011 4-310 Turbidity N/A 18   NTU 0.05 


3/23/2011 4-312 NO3-N N/A 0.20   mg/L 0.1 


3/23/2011 4-312 NO2-N N/A 0.0040 J mg/L 0.03 


3/23/2011 4-312 Pb Diss 0.42   ug/L 0.25 


3/23/2011 4-312 Pb Total 29   ug/L 0.25 


3/23/2011 4-312 Ni Diss 0.49 J ug/L 0.50 


3/23/2011 4-312 Ni Total 9.8   ug/L 0.50 


3/23/2011 4-312 As Diss 0.24 J ug/L 0.50 


3/23/2011 4-312 As Total 1.2   ug/L 0.50 


3/23/2011 4-312 Cd Diss ND U ug/L 0.10 


3/23/2011 4-312 Cd Total 0.16   ug/L 0.10 


3/23/2011 4-312 Cr Diss 3.2   ug/L 0.50 


3/23/2011 4-312 Cr Total 13   ug/L 0.50 


3/23/2011 4-312 Cu Diss 4.4   ug/L 0.50 


3/23/2011 4-312 Cu Total 26   ug/L 0.50 


3/23/2011 4-312 Zn Diss 17   ug/L 5.0 


3/23/2011 4-312 Zn Total 101   ug/L 5.0 


3/23/2011 4-312 NH3-N Total 0.15   mg/L 0.1 


3/23/2011 4-312 P Total 0.18   mg/L 0.03 


3/23/2011 4-312 DOC N/A 2.4   mg/L 1 


3/23/2011 4-312 EC N/A 75   umhos/cm 1.0 


3/23/2011 4-312 Hardness as CaCO3 Total 16   mg/L 5 


3/23/2011 4-312 Ortho-P Total 0.16 R  mg/L 0.03 


3/23/2011 4-312 pH N/A 7.3   pH Units   


3/23/2011 4-312 TDS N/A 45   mg/L 10 


3/23/2011 4-312 TKN Total 1.2   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/23/2011 4-312 TOC N/A 2.7   mg/L 1 


3/23/2011 4-312 TSS N/A 100   mg/L 3 


3/23/2011 4-312 Turbidity N/A 37   NTU 0.1 


J Qualifier – Reflects estimated analytical result value detected below the Reporting Limit and above the Method Detection Limit.  
The ‘J’ flag is equivalent to the DNQ Estimated Concentration flag. 
The “R” qualifier means that Dissolved fraction (<0.45 um) was requested on COC, but was not analyzed due to laboratory error.  Total fraction was reported; however, samples were pre-filtered 
through a coarse filter (1-2 um) prior to analysis and may not represent true total concentration. 
Sampling date provided are from when the first aliquot was collected. 
 







STORM EVENT 


05/16/2011 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in)* 
QPF / 


Probability
Antecedent 
Dry Hours*Type 


4-310 San Mateo EOP Rainfall 0.31 
0.52 inches / 


98% 35 Yes 6576 98 Yes   


4-312 
San Mateo End 
GRVTS 16 ft. Rainfall 0.31 


0.52 inches / 
98% 35 Yes 150 99 Yes   


* Rainfall data is from the rain gauge located at the San Mateo location, Station 4-310 
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Event Description 
 
The storm event of May 16, 2011 was an unseasonably cold storm produced by a low pressure system from the Gulf of Alaska. The last forecast prior 
to mobilization, issued at 0221, May 16, predicted a 98 percent chance of 0.52 inches of rain beginning at 1700 that day and continuing for 24 hours. 
A subsequent forecast issued at 1439 dropped the forecast precipitously to a 97% chance of about 0.1 inches of rain of 12 hours duration.  
 
A second North Pacific storm front was forecast to immediately follow the first event at 1700, May 17. This event had an 80% chance of bringing 
about 0.07 inches of rainfall for 12 hours. This storm would not have normally been sampled because of its low forecast statistics. However, the 
decision was made during the afternoon of May 17, 2011 to continue sampling from the May 16 storm and treat both storms as a single event. The 
rationale for this decision was that both storms were representative of late spring, low intensity storm activity, and there was a very reasonable 
chance that there would be no 6-hour dry period between the two storms. The definition of a Caltrans storm event requires a 6-hour dry period with 
no more than 0.01 inches of rain to mark the end of a storm. 
 
A quick burst of rainfall following intermittent showers marked the beginning of rainfall at the San Mateo stations at 2036, May 16. The duration of 
the entire sampling period at the location was 25.8 hours and the total rainfall was 0.31 inches. Rainfall intensity peaked at approximately 0.12 inches 
per hour.  
 
Mobilization Summary 
 
On May 16, 2011, the forecast POP for the San Mateo area was 98 percent with a QPF of 0.52 inches through the afternoon of May 17, 2011. Pre-
storm station activities were performed at both San Mateo stations (4-310 and 4-312) between 1030 and 1100 on May 16, 2011. Sample pacing 
values were set to 370 and 75 liters at Stations 4-310 and 4-312, respectively, in anticipation of 0.45 inches of rain. With the 1439 forecast of 0.1 
inches of rain, these values were dropped to 180 and 30 liters in anticipation of 0.25 inches of rain. After this change, these pacing values were 
maintained throughout the sampling period. 
 
Sampling Issues 
 
The sampling and monitoring equipment functioned normally at the San Mateo EOP station (4-310) and the Strip-2 station (4-312). 
 
Volumetric Runoff Coefficients 
 
At the San Mateo EOP station (4-310), the volumetric runoff coefficient for this storm event was 0.973. This lies within the historic range of 0.93 – 
2.08. At the San Mateo Strip-2 station (4-312), the volumetric runoff coefficient for this storm event was 0.022. This is just below the historic range 
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of 0.03 – 0.86. This storm was preceded by about 0.5” of rain only 35 hours before it started. However, before that rain the weather was dry for about 
four weeks. Additionally, the rainfall of this storm was very light with minimal intensity. These conditions probably contributed to the low runoff 
seen at the Strip-2 station. 
 
Empirical Observations 
 
At the 4-310 station, the runoff was generally clear with low turbidity. Some trash and plant detritus were observed. No oily sheen was observed. 
Water temperature was ranged from 11.0 to 13.8 degrees Celsius. The pH ranged from 7.4 to 7.6. 
 
At the 4-312 station, the runoff was generally clear with low turbidity and a slight brown color. Sediment, vegetative matter, and dead insects were 
observed. No oily sheen was observed. Water temperature ranged from 11.0 to 16.1 degrees Celsius. The pH ranged from 7.7 to 8.0. 
 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair. 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


     See the Volumetric Runoff Coefficients section. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
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     The Monte Verde Area, San Bruno weather station KCASANBR2 measured 0.32 inches of rain from 2153, May 15, 2011 to 1959, May 16, 2011. 
There was 0.31 inches of rain at the San Mateo stations for during the same period. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
     See the Volumetric Runoff Coefficients section. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
     Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
     Draft field logs require some additional editing. 


Any questions or problems that arose during our review of this field data have been resolved.
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


We recommend that Caltrans accept this laboratory data package. (Delete all but one. If the recommendation is to reject some or all of this data 
package, specify which parts should be rejected and why.) 
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


RL/MDL of turbidity, TDS and TSS exceeds required RL. However, reported values were well above RL. 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Some constituents were somewhat higher compared with past data range, but still reasonable. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 
Particulate metals (As, Cr, Pb, Ni) were higher in strip sample; consistent with higher TSS. Particulate Cu and Zn were higher in EOP, consistent 
with highway runoff. 


Dissolved concentrations are lower than their corresponding total concentrations.
 


RL/MDL for Cu < required RL.  Reported Cu values were above required RL. 
Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


TSS higher in strip samples; consistent with previous data.  Particulate metals higher in strip sample consistent with higher TSS. Particulate Zn and 
Cu higher in EOP sample associated with highway runoff. 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


5/16/2011 4-310 NO3-N N/A 0.47   mg/L 0.1 


5/16/2011 4-310 NO2-N N/A 0.080   mg/L 0.03 


5/16/2011 4-310 Pb Diss 0.82   ug/L 0.25 


5/16/2011 4-310 Pb Total 30   ug/L 0.25 


5/16/2011 4-310 Ni Diss 2.2   ug/L 0.50 


5/16/2011 4-310 Ni Total 8.6   ug/L 0.50 


5/16/2011 4-310 As Diss 0.52   ug/L 0.50 


5/16/2011 4-310 As Total 0.97   ug/L 0.50 


5/16/2011 4-310 Cd Diss 0.07 J ug/L 0.10 


5/16/2011 4-310 Cd Total 0.31   ug/L 0.10 


5/16/2011 4-310 Cr Diss 5.5   ug/L 0.50 


5/16/2011 4-310 Cr Total 12   ug/L 0.50 


5/16/2011 4-310 Cu Diss 30   ug/L 0.50 


5/16/2011 4-310 Cu Total 88   ug/L 0.50 


5/16/2011 4-310 Zn Diss 27   ug/L 5.0 


5/16/2011 4-310 Zn Total 167   ug/L 5.0 


5/16/2011 4-310 NH3-N Total 0.56   mg/L 0.1 


5/16/2011 4-310 P Total 0.22   mg/L 0.03 


5/16/2011 4-310 DOC N/A 11   mg/L 1 


5/16/2011 4-310 EC N/A 150   umhos/cm 1.0 


5/16/2011 4-310 Hardness as CaCO3 Total 36   mg/L 5 


5/16/2011 4-310 Ortho-P Diss 0.026 J mg/L 0.03 


5/16/2011 4-310 Ortho-P N/A 0.027 J,R mg/L 0.03 


5/16/2011 4-310 pH N/A 7.2   pH Units   


5/16/2011 4-310 TDS N/A 88   mg/L 20 


5/16/2011 4-310 TKN Total 1.7   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


5/16/2011 4-310 TOC N/A 12   mg/L 1 


5/16/2011 4-310 TSS N/A 53   mg/L 3 


5/16/2011 4-310 Turbidity N/A 60   NTU 0.5 


5/16/2011 4-312 Ortho-P Diss 0.014 J mg/L 0.03 


5/16/2011 4-312 Ortho-P N/A 0.015 J,R mg/L 0.03 


5/16/2011 4-312 pH N/A 7.0   pH Units   


5/16/2011 4-312 TDS N/A 160   mg/L 20 


5/16/2011 4-312 TKN Total 16   mg/L 0.2 


5/16/2011 4-312 TOC N/A 53   mg/L 1 


5/16/2011 4-312 TSS N/A 180   mg/L 6 


5/16/2011 4-312 Turbidity N/A 130   NTU 1 


5/16/2011 4-312 NO3-N N/A 1.1   mg/L 0.1 


5/16/2011 4-312 NO2-N N/A 0.080   mg/L 0.03 


5/16/2011 4-312 Pb Diss 1.8   ug/L 0.25 


5/16/2011 4-312 Pb Total 40   ug/L 0.25 


5/16/2011 4-312 Ni Diss 3.8   ug/L 0.50 


5/16/2011 4-312 Ni Total 19   ug/L 0.50 


5/16/2011 4-312 As Diss 0.86   ug/L 0.50 


5/16/2011 4-312 As Total 2.5   ug/L 0.50 


5/16/2011 4-312 Cd Diss 0.12   ug/L 0.10 


5/16/2011 4-312 Cd Total 0.32   ug/L 0.10 


5/16/2011 4-312 Cr Diss 3.8   ug/L 0.50 


5/16/2011 4-312 Cr Total 19   ug/L 0.50 


5/16/2011 4-312 Cu Diss 32   ug/L 0.50 


5/16/2011 4-312 Cu Total 60   ug/L 0.50 


5/16/2011 4-312 Zn Diss 26   ug/L 5.0 


5/16/2011 4-312 Zn Total 91   ug/L 5.0 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


5/16/2011 4-312 NH3-N Total 3.8   mg/L 0.2 


5/16/2011 4-312 P Total 0.98   mg/L 0.03 


5/16/2011 4-312 DOC N/A 37   mg/L 1 


5/16/2011 4-312 EC N/A 280   umhos/cm 1.0 


5/16/2011 4-312 Hardness as CaCO3 Total 76   mg/L 5 


J Qualifier – Reflects estimated analytical result value detected below the Reporting Limit and above the Method Detection Limit.  
The ‘J’ flag is equivalent to the DNQ Estimated Concentration flag. 
The “R” qualifier means that Dissolved fraction (<0.45 um) was requested on COC, but was not analyzed due to laboratory error.  Total fraction was reported; however, samples were pre-filtered 
through a coarse filter (1-2 um) prior to analysis and may not represent true total concentration. 
Sampling date provided are from when the first aliquot was collected. 
 







STORM EVENT 


06/03/2011 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in)* 
QPF / 


Probability
Antecedent 
Dry Hours*Type 


4-310 San Mateo EOP Rainfall 1.26 
0.79 inches / 


90% 419.3 Yes 35868 99 Yes   


4-312 
San Mateo End 
GRVTS 16 ft. Rainfall 1.26 


0.79 inches / 
90% 419.3 Yes 1642 99 Yes   


*Antecedent Dry Period and Rainfall data are from the rain gauge located at the San Mateo location, Station 4-310 
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Event Description 
 
The storm event of June 3, 2011, was unseasonably strong and was produced by a low pressure system from the Gulf of Alaska. This system became 
“cutoff” – out of the jet stream – and meandered south off the California coast before making landfall. The last forecast prior to mobilization, issued 
at 0739, June 3, predicted a 90 percent chance of 0.79 inches of rain beginning at 1100 that day and continuing for 36 hours of rain, and an additional 
12 hours of showers until 1100, June 5. Intermittent rainfall began at the San Mateo stations at 2127, June 3 that developed into the first of several 
strong downpours at 2248. The duration of the entire sampling period at the location was 12.0 hours and the total rainfall was 1.26 inches. Rainfall 
intensity peaked at approximately 0.36 inches per hour.  
 
Mobilization Summary 
 
On June 3, 2011, the forecast POP for the San Mateo area was 90 percent with a QPF of 0.79 inches through the evening of June 4, 2011. Pre-storm 
station activities were performed at both San Mateo stations (4-310 and 4-312) between 1100 and 1200 on June 3, 2011. Sample pacing values were 
set to 570 and 30 liters at Stations 4-310 and 4-312, respectively, in anticipation of 0.66 inches of rain. These pacing values were maintained 
throughout the sampling period. 
 
A pacing value of 70 liters would have been used at the 4-312 station based on storm water runoff during storm events 1 through 6 of this season. 
However, the runoff during storm event 7 (May 16, 2011) was substantially less than anticipated. As a consequence of this, the pacing at 4-312 was 
set to the relatively low value of 30 liters. 
 
Sampling Issues 
 
During pre-storm station activities, the water level measurement of the flow meter at the San Mateo EOP station (4-310) was observed to be 
fluctuating without any water present. After two flow meter resets and cleaning the sample reservoir, flume, and strainer by the field crew, this 
condition disappeared. During a later site visit, the field crew cleared a large amount of eucalyptus leaves from the collection pipe. Additionally, a 
large amount of debris caught in the v-notch portion of the flume was cleared. This material was interfering with storm water runoff flow, causing it 
to be dammed and prevented from entering the sampling system. After the removal of the obstructing material, flow appeared to be laminar.  
 
The sampling and monitoring equipment functioned normally at the San Mateo Strip-2 station (4-312). 
 
A strip of the ice plant about one foot wide at the edge of the road shoulder was dead that had been healthy on May 16, 2011. It appears the ice plant 
was affected by a pesticide spray sometime before June 3. These conditions were photographed. 
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Volumetric Runoff Coefficients 
 
At the San Mateo EOP station (4-310), the volumetric runoff coefficient for this storm event was 1.306. This lies within the historic range of 0.93 – 
2.08. At the San Mateo Strip-2 station (4-312), the volumetric runoff coefficient for this storm event was 0.06. This is within the historic range of 
0.03 – 0.86. While not as low as the coefficient from the May 16 storm event (0.022), this result is much lower than other values from other storm 
events of this season. There were over 17 days of dry weather prior to this storm. Additionally, there is more daylight (i.e., sun-lit hours) this time of 
year, allowing for more evaporation compared to mid-winter. Given this, it is not surprising that the coefficient at the Strip-2 station was low. 
 
Empirical Observations 
 
At the 4-310 station, the runoff was brown to dark brown in color. Some trash, including Styrofoam and cigarette butts, and plant detritus were 
observed. No oily sheen was observed, but an odor of oil and grease was noticed. Water temperature ranged from 14.2 to 14.5 degrees Celsius. No 
pH measurements were made. 
 
At the 4-312 station, the runoff was generally clear with low turbidity and a slight brown color. Some vegetative matter suspended in the storm water 
flow was observed. No oily sheen was observed. Water temperature was 13.3 degrees Celsius. No pH measurements were made. 
 
Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
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     See the Volumetric Runoff Coefficients section. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
     The California Department of Water Resources San Andreas Cottage weather station (SNA) measured 1.14 inches of rain from 2100, June 3, 2011 
to 1000, June 4, 2011. There was 1.26 inches of rain at the San Mateo stations for during the same period. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
     See the Volumetric Runoff Coefficients section. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
     Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


The laboratory reporting limit (RL) for TDS and TSS were 10 mg/L and 3 mg/L, respectively, which exceeded the required reporting limit of 1.0 
mg/L specified in the SAP.  However, reported values for TDS and TSS in both samples were detected at concentrations well above the required 
RLs. The RL for turbidity was 0.2 mg/L for EOP sample and 0.50 mg/L for strip sample - exceeding the required RL of 0.05 mg/L. However, the 
reported values for turbidity were well above the required RL. 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 
Particulate metals (As, Cr, Pb, Ni) were higher in strip sample; consistent with higher TSS. However, dissolved As was an estimated value (below the 
RL).  Particulate Cu and Zn were higher in EOP sample compared with strip sample. 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
TSS higher in strip sample; consistent with previous data.  Particulate metals (As, Cr, Pb, Ni) higher in strip sample consistent with higher TSS. 
However dissolved As was an estimated value (below the RL).  Particulate Zn and Cu were higher in EOP sample compared with strip sample. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


6/3/2011 4-310 NO3-N N/A 0.12   mg/L 0.1 


6/3/2011 4-310 NO2-N N/A 0.016 J mg/L 0.03 


6/3/2011 4-310 Pb Diss 0.38   ug/L 0.25 


6/3/2011 4-310 Pb Total 16   ug/L 0.25 


6/3/2011 4-310 Ni Diss 0.72   ug/L 0.50 


6/3/2011 4-310 Ni Total 4.3   ug/L 0.50 


6/3/2011 4-310 As Diss 0.23 J ug/L 0.50 


6/3/2011 4-310 As Total 0.50   ug/L 0.50 


6/3/2011 4-310 Cd Diss ND U ug/L 0.10 


6/3/2011 4-310 Cd Total 0.21   ug/L 0.10 


6/3/2011 4-310 Cr Diss 3.1   ug/L 0.50 


6/3/2011 4-310 Cr Total 6.7   ug/L 0.50 


6/3/2011 4-310 Cu Diss 10   ug/L 0.50 


6/3/2011 4-310 Cu Total 44   ug/L 0.50 


6/3/2011 4-310 Zn Diss 14   ug/L 5.0 


6/3/2011 4-310 Zn Total 107   ug/L 5.0 


6/3/2011 4-310 NH3-N Total 0.27   mg/L 0.1 


6/3/2011 4-310 P Total 0.079   mg/L 0.03 


6/3/2011 4-310 DOC N/A 2.4   mg/L 1 


6/3/2011 4-310 EC N/A 50   umhos/cm 1.0 


6/3/2011 4-310 Hardness as CaCO3 Total 26   mg/L 5 


6/3/2011 4-310 Ortho-P Diss 0.012 J mg/L 0.03 


6/3/2011 4-310 Ortho-P Total 0.070 R  mg/L 0.03 


6/3/2011 4-310 pH N/A 7.3   pH Units   


6/3/2011 4-310 TDS N/A 24   mg/L 10 


6/3/2011 4-310 TKN Total 0.96   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


6/3/2011 4-310 TOC N/A 2.9   mg/L 1 


6/3/2011 4-310 TSS N/A 20   mg/L 3 


6/3/2011 4-310 Turbidity N/A 22   NTU 0.2 


6/3/2011 4-312 NO3-N N/A 0.43   mg/L 0.1 


6/3/2011 4-312 NO2-N N/A 0.030   mg/L 0.03 


6/3/2011 4-312 Pb Diss 0.78   ug/L 0.25 


6/3/2011 4-312 Pb Total 28   ug/L 0.25 


6/3/2011 4-312 Ni Diss 1.0   ug/L 0.50 


6/3/2011 4-312 Ni Total 11   ug/L 0.50 


6/3/2011 4-312 As Diss 0.44 J ug/L 0.50 


6/3/2011 4-312 As Total 1.4   ug/L 0.50 


6/3/2011 4-312 Cd Diss ND U ug/L 0.10 


6/3/2011 4-312 Cd Total 0.15   ug/L 0.10 


6/3/2011 4-312 Cr Diss 2.8   ug/L 0.50 


6/3/2011 4-312 Cr Total 13   ug/L 0.50 


6/3/2011 4-312 Cu Diss 8.7   ug/L 0.50 


6/3/2011 4-312 Cu Total 24   ug/L 0.50 


6/3/2011 4-312 Zn Diss 5.2   ug/L 5.0 


6/3/2011 4-312 Zn Total 47   ug/L 5.0 


6/3/2011 4-312 NH3-N Total 0.19   mg/L 0.1 


6/3/2011 4-312 P Total 0.23   mg/L 0.03 


6/3/2011 4-312 DOC N/A 6.4   mg/L 1 


6/3/2011 4-312 EC N/A 93   umhos/cm 1.0 


6/3/2011 4-312 Hardness as CaCO3 Total 38   mg/L 5 


6/3/2011 4-312 Ortho-P Diss 0.12   mg/L 0.03 


6/3/2011 4-312 Ortho-P Total 0.28 R  mg/L 0.03 


6/3/2011 4-312 pH N/A 7.2   pH Units   
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


6/3/2011 4-312 TDS N/A 63   mg/L 10 


6/3/2011 4-312 TKN Total 2.1   mg/L 0.1 


6/3/2011 4-312 TOC N/A 6.6   mg/L 1 


6/3/2011 4-312 TSS N/A 96   mg/L 3 


6/3/2011 4-312 Turbidity N/A 65   NTU 0.5 


J Qualifier – Reflects estimated analytical result value detected below the Reporting Limit and above the Method Detection Limit.  
The ‘J’ flag is equivalent to the DNQ Estimated Concentration flag. 
The “R” qualifier means that Dissolved fraction (<0.45 um) was requested on COC, but was not analyzed due to laboratory error.  Total fraction was reported; however, samples were pre-filtered 
through a coarse filter (1-2 um) prior to analysis and may not represent true total concentration. 
Sampling date provided are from when the first aliquot was collected. 
A strip of the ice plant about one foot wide at the edge of the road shoulder was dead that had been healthy on May 16, 2011. It appears the ice plant was affected by a pesticide spray sometime before 
June 3. 
 







STORM EVENT 


10/04/2011 
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Post Storm Technical Memorandum 


Agreement No.: 43A0288 Task Order: 4 


Date: 11/3/2011  


Project: Ornamental Roadside Vegetated Treatment Sites Study Event Start Data: 10/4/2011 
 


Event Summary 


Station Information  Precipitation Information  Event Information 


1‐306 
Station Name/ 


Location  Type 


Actual 
Precip. 
(in)  QPF  PoP 


Antecedent 
Dry Hours 


Mobilized 
to Site 


Event 
Runoff 
Vol. (cf) 


% 
Capture


Sufficient 
Sample 
Volume  Comments 


4‐310  San Mateo EOP  Stormwater  0.58  0.60 99% 23.6  Yes  36,076  98%  Yes    


4‐312 
San Mateo End 
GRVTS 16 ft. 


Stormwater  0.58  0.60 99% 23.6  Yes  154  97%  Yes    


 
 
*rain data is from the San Mateo EOP station (4-310)
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Event Narrative 


Event Description 
 
The storm event of October 4, 2011was the second of two storms that started the 2011-2012 storm season. The first event that arrived on October 
3, 2011 was not forecast to produce enough rainfall to meet the storm mobilization criteria for this project. The event of October 3, 2011, 
produced 0.10 inches of rainfall at the project location. The storm of October 4, 2011, was produced by a low pressure system from the Gulf of 
Alaska. The last forecast prior to mobilization, issued at 1438, October 4, predicted a 99 percent chance of 0.57 inches of rain beginning at 2300, 
October 4 that would continue for 18 hours. The forecast called for additional rain from thunder showers for another 36 hours following the main 
rainfall from that storm front. Steady rainfall began at the San Mateo stations at 2115, October 4. The peak of the storm with an intensity of 0.6 
inches per hour occurred at 0108, October 5. The duration of the entire sampling period at the location was 4.5 hours and the total rainfall was 
0.58 inches. 
 
Mobilization Summary 
 
Rainfall was expected at the San Mateo stations by 2300, October 4. Pre-storm station activities were performed at both San Mateo stations (4-310 
and 4-312) between 1530 and 1700 on that day. Sample pacing values were set to 150 and 25 liters at Stations 4-310 and 4-312, respectively, in 
anticipation of 0.55 inches of rain. The pacing value was changed to 450 liters at Station 4-310 when the sample bottle was changed at 0033, 
October 5. 
 
The pacing values that were chosen were lower than they would have been with a similar QPF forecast in mid- or end-season. The storm that 
occurred about 24 hours before this event produced no runoff at station 4-312 and very little at station 4-310. It was anticipated the runoff volumes 
from this storm would be low as well. 
 
Sampling Issues 
 
During pre-storm station activities at the San Mateo EOP station (4-310), sediment, trash, and water were removed from the flume, sampling 
reservoir, and intake strainer by the field crew. As this was the first sampled storm of this season, a dam needed to be reinstalled on the roadway 
shoulder immediately west of the EOP collection pipe. This dam is used to prevent run-on that has been observed in the past from the road surface 
that is outside of the normal drainage area of the 4-310 station. Unfortunately, this could not be accomplished because it had not been possible to 
achieve a road shoulder closure on the day of mobilization that is necessary to perform this installation. During two later site visits, the field crew 
cleared leaves and sediment from the collection pipe. Additionally, at the end of the storm, a large amount of sediment caught in the v-notch 
portion of the flume was cleared. This material was causing false positive flow readings in the station’s flow meter towards the end of the storm 
event. The hydrograph (included below) suggests that these false positives were insignificant relative to overall flow.  
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The sampling and monitoring equipment functioned normally at the San Mateo Strip-2 station (4-312). The field crew removed some sediment 
and leaves from the flume before and after the storm, but no flow was observed during site visits during the storm. 
 
Volumetric Runoff Coefficients 
 
At the San Mateo EOP station (4-310), the volumetric runoff coefficient for this storm event was 2.85. This lies above the historic range of 0.93 – 
2.08. The cause of this higher-than-expected runoff is due to two probable sources. First, the sediment that had accumulated in the flume after the 
storm peak caused minor false positive flows to be recorded that slightly inflated that actual runoff amount. Additionally, there was probably run-
on along the roadway shoulder from the west that the dam would have prevented. This run-on has been observed in the past during storms with 
levels of intensity similar to this storm. Fortunately, this run-on water is entirely from the Highway 380 westbound  roadway surface, so it comes 
from the same source that is normally sampled at the EOP station.  
 
At the San Mateo Strip-2 station (4-312), the volumetric runoff coefficient for this storm event was 0.012. This is below the historic range of 0.03 
– 0.86. While there was a light storm event (0.1 inches of rain) about 24 hours before this storm, there had been no rain at the San Mateo location 
for about four months. Given this lengthy dry period, it is not surprising that the coefficient at the Strip-2 station was low, as most of the runoff 
storm water that would have come to this station was probably absorbed by the dry soil. All of the runoff at this station occurred during a period of 
approximately 40 minutes, immediately following the storm’s peak rainfall intensity.  
 
Empirical Observations 
 
At the 4-310 station, the runoff was light brown in color. Floating organic material was observed, and trash was cleared from the system during 
mobilization. No oily sheen was observed. Water temperature was 15.3 degrees Celsius. The pH was 7.6. 
 
At the 4-312 station, no flow was observed during any site visits. 
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PostEvent Field Data Checklist 


We recommend that Caltrans accept  this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we assign the quality of this field 
data a rating of:  Fair.    
 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 
The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volumes seem reasonable given the size of the storm. 
 


 See the Volumetric Runoff Coefficients section in the Event Narrative. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


  The Monte Verde Area, San Bruno, CA (KCASANBR2) weather station measured 0.58 inches of rain from 2237, October 4, to 0228, 
October 5, 2011. This station is about two miles from the San Mateo stations location. 


 
The runoff response to rainfall seems reasonable, and is similar to the 
rainfall/runoff ratio measured at this site during previous storm events.  


 See the Volumetric Runoff Coefficients section in the Event Narrative. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


 Not applicable. 
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Field logs have been reviewed for accuracy and completeness. All field logs related to this 
monitoring event have been included in this document.


Any questions or problems that arose during our review of this field data have been resolved.
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Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: San Mateo EOP (4-310)
Event: 9 - 10/4/2011


Catchment Area (ha): 0.0858


Rain Data
Start Date/Time: 10/04/11 21:15
Stop Date/Time: 10/05/11 01:45
Event Rain (mm): 14.73


Max Intensity (mm/hr): 15.24


Runoff Data
Start Date/Time: 10/04/11 22:00
Stop Date/Time: 10/05/11 08:52
Total Flow Volume (L): 36076


Peak Flow (L/s): 10.90


Obs. Fraction Runoff/Rain Volume: 2.854


Sample Data
Start Date/Time: 10/04/11 22:00
Stop Date/Time: 10/05/11 08:07
Estimated Percent Capture: 98%


Successful Aliquots: 132


Notes: Historic range of runoff/rain volume fraction:  0.93 - 2.08. The volumetric coefficient for this storm event was 2.85 (above the historic range). This most likely 
occurred due to accumulated sediment In the flume (causing minor false positives) and runon from the west.  







Post Storm Technical Memorandum 
Project: Ornamental Roadside Vegetated Treatment Sites Study Event Start Date: 10/4/2011 


ORVTS San Mateo Station Event 09-10 04 2011-Final.doc Page 7 of 11 


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


0


2


4


6


8


10


12


14


16


18


20


10
/4


/1
1 


21
:0


0


10
/4


/1
1 


21
:3


0


10
/4


/1
1 


22
:0


0


10
/4


/1
1 


22
:3


0


10
/4


/1
1 


23
:0


0


10
/4


/1
1 


23
:3


0


10
/5


/1
1 


0:
00


10
/5


/1
1 


0:
30


10
/5


/1
1 


1:
00


10
/5


/1
1 


1:
30


10
/5


/1
1 


2:
00


10
/5


/1
1 


2:
30


Fl
ow


 R
at


e 
(L


/s
)


R
ai


nf
al


l I
nt


en
si


ty
 (m


m
/h


r)


Date/Time


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: San Mateo End GRVTS 16 f t. (4-312)
Event: 9 - 10/4/2011


Catchment Area (ha): 0.0858


Rain Data
Start Date/Time: 10/04/11 21:15
Stop Date/Time: 10/05/11 01:45
Event Rain (mm): 14.73
Max Intensity (mm/hr): 15.24


Runoff Data
Start Date/Time: 10/05/11 00:26
Stop Date/Time: 10/05/11 02:05
Total Flow Volume (L): 154
Peak Flow (L/s): 0.14
Obs. Fraction Runoff/Rain Volume: 0.012


Sample Data
Start Date/Time: 10/05/11 00:26
Stop Date/Time: 10/05/11 01:44
Estimated Percent Capture: 97%
Successful Aliquots: 6


Notes: Rainfall data is from the San Mateo EOP Station (4-310).  Historic range of runoff/rain volume fractions: 0.03 - 0.86. The runoff coefficient for this storm is 0.012 
(below historic range). This is most likely due to the lengthy dry period proceeding this storm.  
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Laboratory Data Checklist 
(Complete this section when laboratory data is added to the document) 


We recommend that Caltrans Accept this laboratory data package.  
 


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.  


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


The laboratory reporting limit  (RL) for Turbidity, TDS and TSS were 0.2 mg/L,  10 mg/L and 3 mg/L, respectively, which exceeded the 
required reporting limit of 0.05 mg/L, 1.0 and 1.0 mg/L specified in the SAP for both samples.  In addition, the RL for TKN of 0.2 mg/L 
exceeded the required RL of 0.1 mg/L in the strip sample. However, reported values for TKN, turbidity, TDS and TSS in both samples were 
detected at concentrations well above the RLs. TOC result for 4-312 was not reported due to an instrument error. The original result of ND 
does not correlate with the reported result for DOC of 37 mg/L and a follow-up investigation by the lab indicated that the TOC result of ND is 
in error. 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Compared with previous data, TDS (i.e., 180) was higher in strip sample (station 4-312) .In May TDS was also high (i.e., 160). Both high TDS 
results corresponded with high electroconductivity results. These results are still within a reasonable range. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and 
metals appear to be reasonable when compared to each other in the same sample.  


TOC result was not reported due to an instrument error. The original result of ND does not correlate with the reported result for DOC of 37 
mg/L and a follow-up investigation by the lab indicated that the TOC result of ND is in error. 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
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Particulate metals (Pb, Cu and Zn) were higher in EOP samples; consistent with higher TSS.   


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


The lab has been instructed to use the reporting levels listed in the OM&M Plan, even if the detected levels are greater. 


 


Analytical Data 


Sampling Date  Station ID  Parameter  Fraction Value  Qualifier  Units  (RL/MDL)  Notes 
10/4/2011  4‐310  As  Diss  0.34   J  ug/L   (0.50/0.020)  Result is J‐Flagged 
10/4/2011  4‐310  As  Total  0.93     ug/L   (0.50/0.020)    
10/4/2011  4‐310  Cd  Diss  0.06   J  ug/L  (0.10/0.040)  Result is J‐Flagged 
10/4/2011  4‐310  Cd  Total  0.44     ug/L   (0.10/0.040)    
10/4/2011  4‐310  Cr  Diss  3     ug/L   (0.50/0.060)    
10/4/2011  4‐310  Cr  Total  10     ug/L   (0.50/0.060)    
10/4/2011  4‐310  Cu  Diss  16     ug/L   (0.50/0.070)    
10/4/2011  4‐310  Cu  Total  75     ug/L   (0.50/0.070)    
10/4/2011  4‐310  DOC  N/A  5.9     mg/L   (1/0.30)    
10/4/2011  4‐310  EC  N/A  62     umhos/cm   (1/1)    
10/4/2011  4‐310  Hardness as CaCO3 Total  32     mg/L   (4/1.8)    
10/4/2011  4‐310  NH3‐N  Total  0.23     mg/L   (0.1/0.040)    
10/4/2011  4‐310  NO2‐N  N/A  0.022   J  mg/L   (0.03/0.0020)  Result is J‐Flagged 
10/4/2011  4‐310  NO3‐N  N/A  0.17     mg/L   (0.1/0.010)    
10/4/2011  4‐310  Ni  Diss  1.4     ug/L   (0.50/0.040)    
10/4/2011  4‐310  Ni  Total  11     ug/L   (0.50/0.040)    
10/4/2011  4‐310  Ortho‐P  Diss  0.039     mg/L   (0.03/0.006)    
10/4/2011  4‐310  Ortho‐P  Total  0.058     mg/L   (0.03/0.006)    
10/4/2011  4‐310  P  Total  0.18     mg/L   (0.03/0.015)    
10/4/2011  4‐310  Pb  Diss  2     ug/L   (0.25/0.030)    
10/4/2011  4‐310  Pb  Total  42     ug/L   (0.25/0.030)    
10/4/2011  4‐310  TDS  N/A  29     mg/L   (10/10)    
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Sampling Date  Station ID  Parameter  Fraction Value  Qualifier  Units  (RL/MDL)  Notes 
10/4/2011  4‐310  TKN  Total  1.3     mg/L   (0.2/0.14)    
10/4/2011  4‐310  TOC  N/A  6.4     mg/L  (1/0.30)    
10/4/2011  4‐310  TSS  N/A  98     mg/L   (3/3)    
10/4/2011  4‐310  Turbidity  N/A  29     NTU   (0.2/0.15)    
10/4/2011  4‐310  Zn  Diss  22     ug/L  (5.0/0.70)    
10/4/2011  4‐310  Zn  Total  206     ug/L  (5.0/0.70)    
10/4/2011  4‐310  pH  N/A  7.1     pH Units       
10/5/2011  4‐312  As  Diss  0.94     ug/L   (0.50/0.020)    
10/5/2011  4‐312  As  Total  1.4     ug/L   (0.50/0.020)    
10/5/2011  4‐312  Cd  Diss  0.05   J  ug/L  (0.10/0.040)  Result is J‐Flagged 
10/5/2011  4‐312  Cd  Total  0.11     ug/L   (0.10/0.040)    
10/5/2011  4‐312  Cr  Diss  2.4     ug/L   (0.50/0.060)    
10/5/2011  4‐312  Cr  Total  7.2     ug/L   (0.50/0.060)    
10/5/2011  4‐312  Cu  Diss  16     ug/L   (0.50/0.070)    
10/5/2011  4‐312  Cu  Total  24     ug/L   (0.50/0.070)    
10/5/2011  4‐312  DOC  N/A  37     mg/L   (1/0.30)    
10/5/2011  4‐312  EC  N/A  220     umhos/cm   (1/1)    
10/5/2011  4‐312  Hardness as CaCO3 Total  56     mg/L   (4/1.8)    
10/5/2011  4‐312  NH3‐N  Total  0.63     mg/L   (0.1/0.040)    
10/5/2011  4‐312  NO2‐N  N/A  0.033     mg/L   (0.03/0.0020)    
10/5/2011  4‐312  NO3‐N  N/A  2.1     mg/L   (0.1/0.010)    
10/5/2011  4‐312  Ni  Diss  3.6     ug/L   (0.50/0.040)    
10/5/2011  4‐312  Ni  Total  8.5     ug/L   (0.50/0.040)    
10/5/2011  4‐312  Ortho‐P  Diss  0.59     mg/L   (0.03/0.006)    
10/5/2011  4‐312  Ortho‐P  Total  0.62     mg/L   (0.03/0.006)    
10/5/2011  4‐312  P  Total  0.82     mg/L   (0.03/0.015)    
10/5/2011  4‐312  Pb  Diss  2.3     ug/L   (0.25/0.030)    
10/5/2011  4‐312  Pb  Total  14     ug/L   (0.25/0.030)    
10/5/2011  4‐312  TDS  N/A  180     mg/L   (10/10)    
10/5/2011  4‐312  TKN  Total  4     mg/L   (0.2/0.14)    
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Sampling Date  Station ID  Parameter  Fraction Value  Qualifier  Units  (RL/MDL)  Notes 
10/5/2011  4‐312  TOC  N/A  NR   1  mg/L  (1/0.30)   Result is 1‐Flagged 
10/5/2011  4‐312  TSS  N/A  54     mg/L   (3/3)    
10/5/2011  4‐312  Turbidity  N/A  21     NTU   (0.2/0.15)    
10/5/2011  4‐312  Zn  Diss  14     ug/L  (5.0/0.70)    
10/5/2011  4‐312  Zn  Total  32     ug/L  (5.0/0.70)    
10/5/2011  4‐312  pH  N/A  6.9     pH Units       


J Qualifier – Reflects estimated analytical result value detected below the Reporting Limit and above the Method Detection Limit.  
The ‘J’ flag is equivalent to the DNQ Estimated Concentration flag. 
U Qualifier – The concentration of a certain constituent was below the detection limit (non-detect) 
1 Qualifier – TOC result not reported due to instrumentation error. The original result of ND does not correlate with the reported result for DOC of 37 mg/L. A follow-up investigation by the lab 
indicated that the TOC result of ND is in error. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event Flow 
Vol. (L) 


% 
Capture 


Sufficient 
Sample 
Volume Comments 


  
Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-340 Camarillo EOP Rainfall 1.08 0.3 / 50-60% > 72 Yes 10753 99 Yes 


Flows were bypassing 7-341 and 7- 
342 due to mulch layer and roadway 
slope. Flow volume is not 
representative of tributary area for this 
station.  


7-341 Camarillo Middle (5m) Rainfall 1.08 0.3 / 50-60% > 72 Yes 1010 88 Yes 


Flows bypassed this station due to 
mulch layer and roadway slope. Field 
crews modified the mulch area to allow 
flows to reach the system.  


7-342 Camarillo (5m) Rainfall 1.08 0.3 / 50-60% > 72 Yes 2038 94 Yes 


Flows bypassed this station due to 
mulch layer and roadway slope. Field 
crews modified the mulch area to allow 
flows to reach the system.  
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EVENT DESCRIPTION 
Event No. 1 arrived Monday, December 07, 2009 at the Ornamental Roadside Vegetated Treatment Site (Camarillo Site) located in District 7 (D7), 
Camarillo, California. The event was monitored under Contract 43A0210, Task Order 17. This storm event was the first monitored event of the 
2009/2010 wet season and was preceded by an antecedent dry period of less than 0.10 inches of rain for more than 72 hours. The predicted quantity 
of rainfall, 0.30” was above the required “mobilize” threshold (>0.25”); however, the probability, 50-60% was below the requirements (75% or 
greater), therefore Caltrans authorization was required and obtained prior to monitoring this event. The storm produced 1.08 inches of rainfall at the 
Camarillo site. 
 
MOBILIZATION SUMMARY 
A monitoring and sampling crew mobilized for this storm event. The team arrived at the site on Sunday, December 06, 2009 to perform all pre-storm 
activities. Each station at the Camarillo site was checked and verified to be operating properly. The during-storm observations were performed on 
Monday, December 07, 2009, and the post-storm observations were made on Tuesday, December 08, 2009. 
 
SAMPLING ISSUES 
The field crew arrived at the site just before 11:00, where it was noted that the flows from the tributary area of 7-341 and 7-342 were bypassing each 
system and flowing into 7-340 (EOP). As a result, a significant amount of flows were conveyed to 7-340 (EOP). The field crew created small 
“diversion ruts” in the mulch area to reduce the amount of runoff bypassing stations 7-341 and 7-342 (see Photos 1 and 2 at the end of this report). 
These “diversion ruts” allowed flows to be collected by each 5-meter system; however, the flows became concentrated through each rut. The 
hydrographs for each system show that prior to 11:00, approximately all of the flows were diverted downstream to 7-340 (EOP) and after 11:00, 
when the “diversion ruts” were created, the flows to 7-341 and 7-342 were increased with the flows to 7-340 (EOP) being reduced. The hydrographs 
prepared for each Site ID show the Observed Fraction Runoff/Rainfall Volume. Each appears to be very low when compared against the Assumed 
Fraction Runoff/Rainfall Volume. With flows bypassing 7-341 and 7-342, 7-340 (EOP) should have reported a ratio greater than 1.0; however the 
actual observed ratio was 0.469. It is possible that the catchment area for 7-340 (EOP) was assumed to be greater than it actually is. Without 
surveying the highway to determine the catchment area for the Camarillo site, it is difficult to assume a drainage area for each Site ID. The Camarillo 
site is located within an incline of approximately 4% and is super-elevated. Due to the bypass issue at the Camarillo site, it was decided by Caltrans 
to put this site on “hold” until a decision could be made in regards to resolving the bypass issues. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Poor.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


No, due to issues previously described. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Rainfall to runoff ratios for all sites are not reasonable due to the bypass issues previously mentioned. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


 Not applicable. 
Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Camarillo EOP (7-340)
Event: Storm #1 (12/07/2009)


Catchment Area (ha): 0.0836
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 12/07/09 00:53


Stop Date/Time: 12/07/09 15:24
Event Rain (mm): 27.43


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 12/07/09 01:30


Stop Date/Time: 12/07/09 15:48
Total Flow Volume (L): 10753


Peak Flow (L/s): 1.56


Obs. Fraction Runoff/Rain Volume: 0.469


Sample Data
Start Date/Time: 12/07/09 01:30


Stop Date/Time: 12/07/09 15:22
Estimated Percent Capture: 99%


Successful Aliquots: 95


Notes: The volume of runoff collected at 7-340 was considerably higher than 7-341 and 7-342 due to the flows bypassing each of the the systems   and  entering directly into the EOP system. Field crews 
made changes to divert the flows appropriately at approximately 11:00.  The observed runoff/rainfall ratio is 0.469 which is low considering that the assumed runoff coefficient for the EOP system is 
0.92 and flows from 7-341 and 7-342 were collected by the EOP system until 11:00.  It is possible that this ratio is low because the assumed catchment area for the Camarillo site is too large.   
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Camarillo Middle (7-341)
Event: Storm #1 (12/07/2009)


Catchment Area (ha): 0.0983
Assumed Fraction Runoff/Rain Volume: 0.72


Rain Data
Start Date/Time: 12/07/09 00:53


Stop Date/Time: 12/07/09 15:24
Event Rain (mm): 27.43


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 12/07/09 07:26


Stop Date/Time: 12/07/09 15:12
Total Flow Volume (L): 1010


Peak Flow (L/s): 0.28


Obs. Fraction Runoff/Rain Volume: 0.037


Sample Data
Start Date/Time: 12/07/09 07:26


Stop Date/Time: 12/07/09 12:00
Estimated Percent Capture: 88%


Successful Aliquots: 9


Notes: The site did not capture all of the flows as originally intended due to the issue (mulch) with the flows bypassing the station.  Field crews were able to make some adjustments at approximately 11:00 
which is reflected in the hydrograph.  The observed runoff/rainfall ratio is 0.037 which is extremely low when compared against the assumed ratio of 0.72.  It is speculated that the bypass of flows to the 
EOP, assumed catchment area, and infiltration into the vegetated area are reasons for this value to be so low.  
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Event Summary
Site: Camarillo  (7-342)
Event: Storm #1 (12/07/2009)


Catchment Area (ha): 0.1765
Assumed Fraction Runoff/Rain Volume: 0.72


Rain Data
Start Date/Time: 12/07/09 00:53


Stop Date/Time: 12/07/09 15:24
Event Rain (mm): 27.43


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 12/07/09 00:55


Stop Date/Time: 12/07/09 15:56
Total Flow Volume (L): 2038


Peak Flow (L/s): 0.71


Obs. Fraction Runoff/Rain Volume: 0.042


Sample Data
Start Date/Time: 12/07/09 00:55


Stop Date/Time: 12/07/09 15:09
Estimated Percent Capture: 94%


Successful Aliquots: 15


Notes: The site did not capture all of the flows as originally intended due to the issue (mulch) with the flows bypassing the station.  Field crews were able to make some adjustments at approximately 11:00 
which is reflected in the hydrograph.  The observed runoff/rainfall ratio is 0.042 which is extremely low when compared against the assumed ratio of 0.72.  It is speculated that the bypass of flows to the 
EOP, assumed catchment area, and infiltration into the vegetated area are reasons for this value to be so low.   
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Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


 pH was tested by the laboratory and conducted in the field. 
Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.


 
Data seem reasonable. No reported values are improbably low or high.


 


Reported constituent concentrations are comparable to past data collected at this site.
 


N/A. No previous event to compare against. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


 N/A. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


12/7/2009 7-340 DOC N/A 6.2   mg/L 1 


12/7/2009 7-340 EC N/A 101   umhos/cm 1 


12/7/2009 7-340 Hardness as CaCO3 Total 44   mg/L 2 


12/7/2009 7-340 pH N/A 7   pH Units 0.1 


12/7/2009 7-340 TDS N/A 43   mg/L 1 


12/7/2009 7-340 TOC N/A 9.3   mg/L 1 


12/7/2009 7-340 TSS N/A 52   mg/L 1 


12/7/2009 7-340 Turbidity N/A 82.6   NTU 0.05 


12/7/2009 7-340 As Total 1.4   ug/L 0.5 


12/7/2009 7-340 As Diss 0.8   ug/L 0.5 


12/7/2009 7-340 Cd Total 0.3   ug/L 0.2 


12/7/2009 7-340 Cd Diss ND U ug/L 0.2 


12/7/2009 7-340 Cr Total 7.2   ug/L 1 


12/7/2009 7-340 Cr Diss 2.6   ug/L 1 


12/7/2009 7-340 Cu Total 37   ug/L 1 


12/7/2009 7-340 Cu Diss 9.6   ug/L 1 


12/7/2009 7-340 Ni Total 5.5   ug/L 1 


12/7/2009 7-340 Ni Diss 1.5   ug/L 1 


12/7/2009 7-340 Pb Total 8.3   ug/L 1 


12/7/2009 7-340 Pb Diss 0.2 J ug/L 1 


12/7/2009 7-340 Zn Total 85   ug/L 5 


12/7/2009 7-340 Zn Diss 5.1   ug/L 5 


12/7/2009 7-340 NH3-N Total 0.35   mg/L 0.1 


12/7/2009 7-340 NO2-N N/A 0.09 J mg/L 0.1 


12/7/2009 7-340 NO3-N N/A 0.72   mg/L 0.1 


12/7/2009 7-340 Ortho-P Total ND U mg/L 0.03 


12/7/2009 7-340 P Total 0.05   mg/L 0.03 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


12/7/2009 7-340 TKN Total 0.88   mg/L 0.1 


12/7/2009 7-340 pH N/A 8.55   pH Units 0.1 


12/7/2009 7-340 Temperature N/A 11   C 0.1 


12/7/2009 7-341 DOC N/A 9.1   mg/L 1 


12/7/2009 7-341 EC N/A 131   umhos/cm 1 


12/7/2009 7-341 Hardness as CaCO3 Total 40   mg/L 2 


12/7/2009 7-341 pH N/A 7.2   pH Units 0.1 


12/7/2009 7-341 TDS N/A 54   mg/L 1 


12/7/2009 7-341 TOC N/A 11.3   mg/L 1 


12/7/2009 7-341 TSS N/A 62   mg/L 1 


12/7/2009 7-341 Turbidity N/A 58   NTU 0.05 


12/7/2009 7-341 As Total 2.1   ug/L 0.5 


12/7/2009 7-341 As Diss 1.4   ug/L 0.5 


12/7/2009 7-341 Cd Total 0.3   ug/L 0.2 


12/7/2009 7-341 Cd Diss ND U ug/L 0.2 


12/7/2009 7-341 Cr Total 6.3   ug/L 1 


12/7/2009 7-341 Cr Diss 2.2   ug/L 1 


12/7/2009 7-341 Cu Total 30   ug/L 1 


12/7/2009 7-341 Cu Diss 8.6   ug/L 1 


12/7/2009 7-341 Ni Total 4.6   ug/L 1 


12/7/2009 7-341 Ni Diss 1.2   ug/L 1 


12/7/2009 7-341 Pb Total 9.4   ug/L 1 


12/7/2009 7-341 Pb Diss 0.2 J ug/L 1 


12/7/2009 7-341 Zn Total 64   ug/L 5 


12/7/2009 7-341 Zn Diss 7.3   ug/L 5 


12/7/2009 7-341 NH3-N Total 0.34   mg/L 0.1 


12/7/2009 7-341 NO2-N N/A 0.05 J mg/L 0.1 


12/7/2009 7-341 NO3-N N/A 0.43   mg/L 0.1 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


12/7/2009 7-341 Ortho-P Total 0.58   mg/L 0.03 


12/7/2009 7-341 P Total 0.78   mg/L 0.03 


12/7/2009 7-341 TKN Total 1.21   mg/L 0.1 


12/7/2009 7-341 pH N/A 7.99   pH Units 0.1 


12/7/2009 7-341 Temperature N/A 10.9   C 0.1 


12/7/2009 7-342 DOC N/A 7.8   mg/L 1 


12/7/2009 7-342 EC N/A 204   umhos/cm 1 


12/7/2009 7-342 Hardness as CaCO3 Total 46   mg/L 2 


12/7/2009 7-342 pH N/A 7.2   pH Units 0.1 


12/7/2009 7-342 TDS N/A 82   mg/L 1 


12/7/2009 7-342 TOC N/A 9.7   mg/L 1 


12/7/2009 7-342 TSS N/A 38   mg/L 1 


12/7/2009 7-342 Turbidity N/A 40.8   NTU 0.05 


12/7/2009 7-342 As Total 2   ug/L 0.5 


12/7/2009 7-342 As Diss 1.4   ug/L 0.5 


12/7/2009 7-342 Cd Total 0.1 J ug/L 0.2 


12/7/2009 7-342 Cd Diss ND U ug/L 0.2 


12/7/2009 7-342 Cr Total 3.7   ug/L 1 


12/7/2009 7-342 Cr Diss 1.6   ug/L 1 


12/7/2009 7-342 Cu Total 12   ug/L 1 


12/7/2009 7-342 Cu Diss 5.1   ug/L 1 


12/7/2009 7-342 Ni Total 2.9   ug/L 1 


12/7/2009 7-342 Ni Diss 1.2   ug/L 1 


12/7/2009 7-342 Pb Total 4.7   ug/L 1 


12/7/2009 7-342 Pb Diss 0.2 J ug/L 1 


12/7/2009 7-342 Zn Total 33   ug/L 5 


12/7/2009 7-342 Zn Diss 7.6   ug/L 5 


12/7/2009 7-342 NH3-N Total 0.27   mg/L 0.1 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


12/7/2009 7-342 NO2-N N/A 0.05 J mg/L 0.1 


12/7/2009 7-342 NO3-N N/A 0.32   mg/L 0.1 


12/7/2009 7-342 Ortho-P Total 0.59   mg/L 0.03 


12/7/2009 7-342 P Total 0.7   mg/L 0.03 


12/7/2009 7-342 TKN Total 1.05   mg/L 0.1 


12/7/2009 7-342 pH N/A 8.31   pH Units 0.1 
 
 
 
 
Analytical Results Summary: 
Preliminary examination of the analytical data for the Camarillo GRVTS sites 7-340 (EOP), 7-341 (5m), and 7-342 (5m) indicates that observed 
constituent concentrations are consistent with concentrations generally observed in freeway runoff samples (Caltrans 2003). Comparison of the 
results from the three sites indicates that Turbidity, some nutrients (NH3-N, NO2-N, NO3-N), and metals constituents (Chromium, Copper, Nickel, 
and Zinc) were observed to be lower in the 5m vegetated systems (7-341 and 7-342) than the EOP (7-340). Several of the conventional constituents 
[total dissolved solids (TDS), total organic carbon (TOC), conductivity (EC), and dissolved organic carbon (DOC)] and some nutrient concentrations 
[total kjeldahl nitrogen (TKN), phosphorus (P), and dissolved orthophosphate] were observed to be higher in runoff that made contact with 5m 
vegetated areas (7-341 and 7-342) than the EOP (7-340) runoff. This preliminary pattern may be explained by minor soil erosion and nutrient 
contributions from the mulch material applied along the edge of pavement prior to the vegetated area. 
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Photo 1: Flows along EP bypassing the mulch.   Photo 2: Diversion Ruts created to allow flows to reach the 5m systems. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event Flow 
Vol. (L) 


% 
Capture 


Sufficient 
Sample 
Volume Comments 


  
Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-340 Camarillo EOP Rainfall 1.94 0.65 / 80% > 72 Yes 49964 99 Yes   


7-341 Camarillo (5m-Middle) Rainfall 1.94 0.65 / 80% > 72 Yes 6318 99 Yes 


% Capture was below requirement by 
1%, captured volume was more than 
sufficient enough to analyze. RF/RO 
ratio low due to a significant amount of 
runoff being absorbed by the mulch 
area.  


7-342 Camarillo (5m-Upper) Rainfall 1.94 0.65 / 80% > 72 Yes 32226 96 Yes 


RF/RO ratio low due to a significant 
amount of runoff being absorbed by 
the mulch area.  
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EVENT DESCRIPTION 
 
Event No. 2 arrived Sunday, January 17, 2010 at approximately 1300 hours at the Ornamental Roadside Vegetated Treatment Site (Camarillo Site) 
located in District 7 (D7), Camarillo, California.  The event was monitored under Contract 43A0210, Task Order 17.  This storm event was the 
second successfully monitored event of the 2009/2010 wet season and was preceded by an antecedent dry period of less than 0.10 inches of rain for 
more than 72 hours.  The predicted quantity of rainfall, 0.65 inches, was greater than the required “mobilize” threshold (>0.25 inches) and the 
probability was 80%.  The storm was the first in a series of four forecasted events which were predicted to produce moderate to heavy amounts of 
rainfall.  This storm produced 1.94 inches of rainfall at the Camarillo site. 
 
MOBILIZATION S UMMARY 
 
A monitoring and sampling crew mobilized for this storm event.  The team arrived at the site early Sunday, January 17, 2010 to perform all pre-storm 
activities.  Each station at the Camarillo site was checked and verified to be operating properly.  The during-storm observations were performed on 
Monday, January 18, 2010, and the post-storm observations were made on Tuesday, January 19, 2010. 
 
SAMPLING ISSUES 
 
On January 14, 2010, a field crew was deployed to the Camarillo site to repair the rills in the mulch area which were created during the first event to 
allow flows to get to the collection system.  The Camarillo site did not experience any significant sampling issues during this event.  The previous 
monitored event at this site had issues with flows bypassing the mulch area (adjacent to pavement) which caused flows to be diverted to 7-340 
(EOP).  This event started similarly to the first event; however it was observed that unsuccessful once the mulch was saturated, flows were passing 
through the mulch area and into each respective station (7-341 and 7-342).  It was noted that after the event, some areas of mulch were displaced 
toward the ice plant.  This was due to the large amounts of flow experienced during the storm.  There were areas where flows appeared to be 
concentrated based on the appearance and displacement of the mulch.  This site as a whole collected a significant amount of runoff due to the 
quantity yielded by this storm. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent. 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 
The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


Compared to the previously monitored event, this event yielded far more reasonable results. 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not applicable. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.
 


Any questions or problems that arose during our review of this field data have been resolved.
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Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


     The lab performed pH tests on the provided samples.  The results shown in this report for pH are from the field measurements, not lab results. 
Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.


 
Data seem reasonable. No reported values are improbably low or high.


 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


N/A 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0210 
 Task Order: 17 
 Project: ORVTS Event Start Date: 01/17/2010 
 
 


 Page 8 of 12 
 


 
Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


Site ID 7-340 Carboys 1 & 2 


1/17/2010 7-340 pH N/A 7.52   pH Units 0.1 


1/17/2010 7-340 Temp N/A 11.4   C 0.1 


1/17/2010 7-340 DOC N/A 6   mg/L 1 


1/17/2010 7-340 EC N/A 90   umhos/cm 1 


1/17/2010 7-340 Hardness as CaCO3 Total 32   mg/L 2 


1/17/2010 7-340 TDS N/A 63   mg/L 1 


1/17/2010 7-340 TOC N/A 7.1   mg/L 1 


1/17/2010 7-340 TSS N/A 88   mg/L 1 


1/17/2010 7-340 Turbidity N/A 50.6   NTU 0.05 


1/17/2010 7-340 As Total 1.4   ug/L 0.5 


1/17/2010 7-340 As Diss 0.7   ug/L 0.5 


1/17/2010 7-340 Cd Total 0.3   ug/L 0.2 


1/17/2010 7-340 Cd Diss ND U ug/L 0.2 


1/17/2010 7-340 Cr Total 7.3   ug/L 1 


1/17/2010 7-340 Cr Diss 1.8   ug/L 1 


1/17/2010 7-340 Cu Total 33   ug/L 1 


1/17/2010 7-340 Cu Diss 5.1   ug/L 1 


1/17/2010 7-340 Ni Total 5.5   ug/L 1 


1/17/2010 7-340 Ni Diss 0.7 J ug/L 1 


1/17/2010 7-340 Pb Total 7.2   ug/L 1 


1/17/2010 7-340 Pb Diss 0.1 J ug/L 1 


1/17/2010 7-340 Zn Total 110   ug/L 5 


1/17/2010 7-340 Zn Diss 2.5 J ug/L 5 


1/17/2010 7-340 NH3-N Total 0.11   mg/L 0.1 


1/17/2010 7-340 NO2-N N/A 0.05 J mg/L 0.1 


1/17/2010 7-340 NO3-N N/A 0.51   mg/L 0.1 
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Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/17/2010 7-340 Ortho-P Diss 0.05   mg/L 0.03 


1/17/2010 7-340 P Total 0.22   mg/L 0.03 


1/17/2010 7-340 TKN Total 0.61   mg/L 0.1 


Site ID 7-340 Carboys 3 & 4 


1/18/2010 7-340 pH N/A 7.52   pH Units 0.1 


1/18/2010 7-340 Temp N/A 11.4   C 0.1 


1/18/2010 7-340 DOC N/A 2   mg/L 1 


1/18/2010 7-340 EC N/A 106   umhos/cm 1 


1/18/2010 7-340 Hardness as CaCO3 Total 38   mg/L 2 


1/18/2010 7-340 TDS N/A 42   mg/L 1 


1/18/2010 7-340 TOC N/A 3.6   mg/L 1 


1/18/2010 7-340 TSS N/A 19   mg/L 1 


1/18/2010 7-340 Turbidity N/A 33.1   NTU 0.05 


1/18/2010 7-340 As Total 1.3   ug/L 0.5 


1/18/2010 7-340 As Diss 0.9   ug/L 0.5 


1/18/2010 7-340 Cd Total 0.2 J ug/L 0.2 


1/18/2010 7-340 Cd Diss 0.1 U ug/L 0.2 


1/18/2010 7-340 Cr Total 7.7   ug/L 1 


1/18/2010 7-340 Cr Diss 3.6   ug/L 1 


1/18/2010 7-340 Cu Total 24   ug/L 1 


1/18/2010 7-340 Cu Diss 8.2   ug/L 1 


1/18/2010 7-340 Ni Total 4   ug/L 1 


1/18/2010 7-340 Ni Diss 1.2   ug/L 1 


1/18/2010 7-340 Pb Total 4.4   ug/L 1 


1/18/2010 7-340 Pb Diss 0.2 J ug/L 1 


1/18/2010 7-340 Zn Total 64   ug/L 5 


1/18/2010 7-340 Zn Diss 9.4   ug/L 5 


1/18/2010 7-340 NH3-N Total 0.18 J mg/L 0.1 


1/18/2010 7-340 NO2-N N/A 0.03 U mg/L 0.1 
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Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/18/2010 7-340 NO3-N N/A 0.29 J mg/L 0.1 


1/18/2010 7-340 Ortho-P Diss 0.04   mg/L 0.03 


1/18/2010 7-340 P Total 0.1   mg/L 0.03 


1/18/2010 7-340 TKN Total 0.2   mg/L 0.1 


1/17/2010 7-341 pH N/A 7.39   pH Units 0.1 


1/17/2010 7-341 Temp N/A 11.2   C 0.1 


1/17/2010 7-341 DOC N/A 4.9   mg/L 1 


1/17/2010 7-341 EC N/A 236   umhos/cm 1 


1/17/2010 7-341 Hardness as CaCO3 Total 78   mg/L 2 


1/17/2010 7-341 TDS N/A 174   mg/L 1 


1/17/2010 7-341 TOC N/A 7.8   mg/L 1 


1/17/2010 7-341 TSS N/A 22   mg/L 1 


1/17/2010 7-341 Turbidity N/A 35.1   NTU 0.05 


1/17/2010 7-341 As Total 3.4   ug/L 0.5 


1/17/2010 7-341 As Diss 2.7   ug/L 0.5 


1/17/2010 7-341 Cd Total 0.1 J ug/L 0.2 


1/17/2010 7-341 Cd Diss ND U ug/L 0.2 


1/17/2010 7-341 Cr Total 3.2   ug/L 1 


1/17/2010 7-341 Cr Diss 1.4   ug/L 1 


1/17/2010 7-341 Cu Total 9.3   ug/L 1 


1/17/2010 7-341 Cu Diss 5.4   ug/L 1 


1/17/2010 7-341 Ni Total 3   ug/L 1 


1/17/2010 7-341 Ni Diss 1.5   ug/L 1 


1/17/2010 7-341 Pb Total 5   ug/L 1 


1/17/2010 7-341 Pb Diss 0.2 J ug/L 1 


1/17/2010 7-341 Zn Total 19   ug/L 5 


1/17/2010 7-341 Zn Diss 5.2   ug/L 5 


1/17/2010 7-341 NH3-N Total 0.06 J mg/L 0.1 


1/17/2010 7-341 NO2-N N/A ND U mg/L 0.1 
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Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/17/2010 7-341 NO3-N N/A 0.05 J mg/L 0.1 


1/17/2010 7-341 Ortho-P Diss 0.78   mg/L 0.03 


1/17/2010 7-341 P Total 0.96   mg/L 0.03 


1/17/2010 7-341 TKN Total 1.08   mg/L 0.1 


1/17/2010 7-342 pH N/A 7.30   pH Units 0.1 


1/17/2010 7-342 Temp N/A 11.3   C 0.1 


1/17/2010 7-342 DOC N/A 1.8   mg/L 1 


1/17/2010 7-342 EC N/A 119   umhos/cm 1 


1/17/2010 7-342 Hardness as CaCO3 Total 40   mg/L 2 


1/17/2010 7-342 TDS N/A 47   mg/L 1 


1/17/2010 7-342 TOC N/A 3.2   mg/L 1 


1/17/2010 7-342 TSS N/A 9   mg/L 1 


1/17/2010 7-342 Turbidity N/A 24.3   NTU 0.05 


1/17/2010 7-342 As Total 1.7   ug/L 0.5 


1/17/2010 7-342 As Diss 1.3   ug/L 0.5 


1/17/2010 7-342 Cd Total ND U ug/L 0.2 


1/17/2010 7-342 Cd Diss ND U ug/L 0.2 


1/17/2010 7-342 Cr Total 4.1   ug/L 1 


1/17/2010 7-342 Cr Diss 2.6   ug/L 1 


1/17/2010 7-342 Cu Total 11   ug/L 1 


1/17/2010 7-342 Cu Diss 6   ug/L 1 


1/17/2010 7-342 Ni Total 2.2   ug/L 1 


1/17/2010 7-342 Ni Diss 0.9 J ug/L 1 


1/17/2010 7-342 Pb Total 2.6   ug/L 1 


1/17/2010 7-342 Pb Diss 0.1 J ug/L 1 


1/17/2010 7-342 Zn Total 24   ug/L 5 


1/17/2010 7-342 Zn Diss 8.5   ug/L 5 


1/17/2010 7-342 NH3-N Total 0.02 J mg/L 0.1 


1/17/2010 7-342 NO2-N N/A ND U mg/L 0.1 
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Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/17/2010 7-342 NO3-N N/A 0.13   mg/L 0.1 


1/17/2010 7-342 Ortho-P Diss 0.25   mg/L 0.03 


1/17/2010 7-342 P Total 0.32   mg/L 0.03 


1/17/2010 7-342 TKN Total 0.37   mg/L 0.1 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event Flow 
Vol. (L) 


% 
Capture 


Sufficient 
Sample 
Volume Comments 


  
Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-340 Camarillo EOP Rainfall 1.06 1.18 / 75% < 24 Yes 31287 99 Yes   


7-341 Camarillo (5m-Middle) Rainfall 1.06 1.18 / 75% < 24 Yes 5247 98 Yes 
Mulch area saturated from prior 
rainfall.  


7-342 Camarillo (5m-Upper) Rainfall 1.06 1.18 / 75% < 24 Yes 34471 99 Yes 


Mulch area saturated from prior 
rainfall.  Flow readings from 12:48 to 
12:56 were removed from the 
hydrograph due to readings 
inconsistent with rainfall readings.  
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EVENT DESCRIPTION 
 
Event No. 3 arrived Wednesday, January 20, 2010 at the Ornamental Roadside Vegetated Treatment Site (Camarillo Site) located in District 7 (D7), 
Camarillo, California.  The event was monitored under Contract 43A0210, Task Order 17.  This storm event was the third monitored event of the 
2009/2010 wet season and was preceded by an antecedent dry period of less than 0.10 inches of rain for less than 24 hours.  The predicted quantity of 
rainfall, 1.18 inches was greater than the required “mobilize” threshold (>0.25 inches) and the probability was 75%.  The storm was the third in a 
series of four which were predicted to produce moderate to heavy amounts of rainfall.  This storm produced 1.05 inches of rainfall at the Camarillo 
site. 
 
MOBILIZATION S UMMARY 
 
A monitoring and sampling crew mobilized for this storm event.  The team arrived at the site late Tuesday evening, January 19, 2010 to perform all 
pre-storm activities.  Each station at the Camarillo site was checked and verified to be operating properly.  The during-storm observations were 
performed on Wednesday, January 20, 2010, and the post-storm observations were made on Thursday, January 21, 2010. 
 
SAMPLING ISSUES 
 
Prior to this event beginning, the field crew observed that the mulch and ice plant areas were saturated from the previous storms which passed over 
the site from Sunday, January 17, 2010 to Tuesday, January 19, 2010.  It was noted during the previous event that once the mulch area was saturated, 
the flows increased at each of the 5-meter stations (7-341 and 7-342).  The flows received at each of these two stations were greater than previous 
storms due to the saturated mulch area.  It was noted that after the event, some areas of mulch were displaced toward the ice plant.  This was in part 
due to the quantity of runoff which passed through the mulch area from this event and the previous storms experienced since Sunday, January 17, 
2010. 
At station 7-342 (5m), from 12:48 to 12:56, the flow meter registered flows which were inconsistent with the rain data collected during that period.  
There was not a crew at the site during that period, so it is unknown as to why the flow readings were so high during this period.  The flows recorded 
were measured as high as 1.55 cfs which correlates to over a depth of one foot.  This is not physically possible due to the collection pipe system 
having a diameter of 6 inches.  The flow data during this period has been removed from the hydrograph. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


      Not applicable. 
Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.


 
      Station 7-342 recorded extremely high flows which do not correlate to the rainfall data at that time.  The station will be monitored closely 
during the next event to determine what the possible reasons for the inaccurate data readings. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Camarillo EOP (7-340)
Event: Storm #3 (01/20/2010)


Catchment Area (ha): 0.0836
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 01/20/10 09:55


Stop Date/Time: 01/20/10 17:02


Event Rain (mm): 26.92
Max Intensity (mm/hr): 24.38


Runoff Data
Start Date/Time: 01/20/10 09:57


Stop Date/Time: 01/20/10 17:59


Total Flow Volume (L): 31287
Peak Flow (L/s): 9.57
Obs. Fraction Runoff/Rain Volume: 1.390


Sample Data
Start Date/Time: 01/20/10 09:57


Stop Date/Time: 01/20/10 17:10


Estimated Percent Capture: 99%
Successful Aliquots: 44


Notes:  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Camarillo (5m-Middle) (7-341)
Event: Storm #3 (01/20/2010)


Catchment Area (ha): 0.0983
Assumed Fraction Runoff/Rain Volume: 0.72


Rain Data
Start Date/Time: 01/20/10 09:55


Stop Date/Time: 01/20/10 17:02


Event Rain (mm): 26.92
Max Intensity (mm/hr): 24.38


Runoff Data
Start Date/Time: 01/20/10 10:22


Stop Date/Time: 01/20/10 18:22


Total Flow Volume (L): 5247
Peak Flow (L/s): 2.24
Obs. Fraction Runoff/Rain Volume: 0.198


Sample Data
Start Date/Time: 01/20/10 10:22


Stop Date/Time: 01/20/10 17:20


Estimated Percent Capture: 98%
Successful Aliquots: 36


Notes: Mulch area was saturated prior to event. RO/RF<<1, possible causes include incorrect D.A. and flow bypass to 7-340. infiltration unlikely due 
to previous rains that saturated ground.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Camarillo (5m-Upper) (7-342)
Event: Storm #3 (01/20/2010)


Catchment Area (ha): 0.1765
Assumed Fraction Runoff/Rain Volume: 0.72


Rain Data
Start Date/Time: 01/20/10 09:55


Stop Date/Time: 01/20/10 17:02


Event Rain (mm): 26.92
Max Intensity (mm/hr): 24.38


Runoff Data
Start Date/Time: 01/20/10 09:57


Stop Date/Time: 01/20/10 18:33


Total Flow Volume (L): 34471
Peak Flow (L/s): 9.25
Obs. Fraction Runoff/Rain Volume: 0.725


Sample Data
Start Date/Time: 01/20/10 09:57


Stop Date/Time: 01/20/10 17:16


Estimated Percent Capture: 99%
Successful Aliquots: 115


Notes: The field crews observed prior to the beginning of the event that the mulch area was saturated. Flow data from 12:48 to 12:56 was removed 
due to inconsistent with rain data.
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Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


     The lab performed pH tests on the provided samples. The results shown in this report for pH are from the field measurements, not lab 
results. 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


     N/A 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/20/2010 7-340 pH N/A 8.41   pH Units 0.1 


1/20/2010 7-340 Temperature N/A 11.7   C 0.1 


1/20/2010 7-340 DOC N/A 7.5   mg/L 1 


1/20/2010 7-340 EC N/A 73   umhos/cm 1 


1/20/2010 7-340 Hardness as CaCO3 Total 34   mg/L 2 


1/20/2010 7-340 TDS N/A 36   mg/L 1 


1/20/2010 7-340 TOC N/A 8.6   mg/L 1 


1/20/2010 7-340 TSS N/A 36   mg/L 1 


1/20/2010 7-340 Turbidity N/A 39.1   NTU 0.05 


1/20/2010 7-340 As Total 0.8   ug/L 0.5 


1/20/2010 7-340 As Diss 0.5   ug/L 0.5 


1/20/2010 7-340 Cd Total 0.2   ug/L 0.2 


1/20/2010 7-340 Cd Diss ND U ug/L 0.2 


1/20/2010 7-340 Cr Total 4.4   ug/L 1 


1/20/2010 7-340 Cr Diss 1.4   ug/L 1 


1/20/2010 7-340 Cu Total 19   ug/L 1 


1/20/2010 7-340 Cu Diss 4.1   ug/L 1 


1/20/2010 7-340 Ni Total 3.1   ug/L 1 


1/20/2010 7-340 Ni Diss 0.7 J ug/L 1 


1/20/2010 7-340 Pb Total 4.9   ug/L 1 


1/20/2010 7-340 Pb Diss 0.3 J ug/L 1 


1/20/2010 7-340 Zn Total 62   ug/L 5 


1/20/2010 7-340 Zn Diss 7.4   ug/L 5 


1/20/2010 7-340 NH3-N Total 0.07 J mg/L 0.1 


1/20/2010 7-340 NO2-N N/A 0.03 J mg/L 0.1 


1/20/2010 7-340 NO3-N N/A 0.21   mg/L 0.1 


1/20/2010 7-340 Ortho-P Diss 0.04   mg/L 0.03 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/20/2010 7-340 P Total 0.11   mg/L 0.03 


1/20/2010 7-340 TKN Total 0.82   mg/L 0.1 


1/20/2010 7-341 pH N/A 7.99   pH Units 0.1 


1/20/2010 7-341 Temperature N/A 12.3   C 0.1 


1/20/2010 7-341 DOC N/A 4.3   mg/L 1 


1/20/2010 7-341 EC N/A 165   umhos/cm 1 


1/20/2010 7-341 Hardness as CaCO3 Total 56   mg/L 2 


1/20/2010 7-341 TDS N/A 67   mg/L 1 


1/20/2010 7-341 TOC N/A 6.8   mg/L 1 


1/20/2010 7-341 TSS N/A 22   mg/L 1 


1/20/2010 7-341 Turbidity N/A 28.2   NTU 0.05 


1/20/2010 7-341 As Total 2.9   ug/L 0.5 


1/20/2010 7-341 As Diss 2.3   ug/L 0.5 


1/20/2010 7-341 Cd Total 0.1 J ug/L 0.2 


1/20/2010 7-341 Cd Diss ND U ug/L 0.2 


1/20/2010 7-341 Cr Total 2.8   ug/L 1 


1/20/2010 7-341 Cr Diss 1.1   ug/L 1 


1/20/2010 7-341 Cu Total 7.8   ug/L 1 


1/20/2010 7-341 Cu Diss 3.8   ug/L 1 


1/20/2010 7-341 Ni Total 2.4   ug/L 1 


1/20/2010 7-341 Ni Diss 0.8 J ug/L 1 


1/20/2010 7-341 Pb Total 4.3   ug/L 1 


1/20/2010 7-341 Pb Diss 0.2 J ug/L 1 


1/20/2010 7-341 Zn Total 19   ug/L 5 


1/20/2010 7-341 Zn Diss 3.1 J ug/L 5 


1/20/2010 7-341 NH3-N Total ND U mg/L 0.1 


1/20/2010 7-341 NO2-N N/A ND U mg/L 0.1 


1/20/2010 7-341 NO3-N N/A 0.03 J mg/L 0.1 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/20/2010 7-341 Ortho-P Diss 0.49   mg/L 0.03 


1/20/2010 7-341 P Total 0.64   mg/L 0.03 


1/20/2010 7-341 TKN Total 0.67   mg/L 0.1 


1/20/2010 7-342 pH N/A 8.3   pH Units 0.1 


1/20/2010 7-342 Temperature N/A 11.7   C 0.1 


1/20/2010 7-342 DOC N/A 2.6   mg/L 1 


1/20/2010 7-342 EC N/A 90   umhos/cm 1 


1/20/2010 7-342 Hardness as CaCO3 Total 38   mg/L 2 


1/20/2010 7-342 TDS N/A 36   mg/L 1 


1/20/2010 7-342 TOC N/A 3   mg/L 1 


1/20/2010 7-342 TSS N/A 10   mg/L 1 


1/20/2010 7-342 Turbidity N/A 20.6   NTU 0.05 


1/20/2010 7-342 As Total 1.2   ug/L 0.5 


1/20/2010 7-342 As Diss 0.9   ug/L 0.5 


1/20/2010 7-342 Cd Total ND U ug/L 0.2 


1/20/2010 7-342 Cd Diss ND U ug/L 0.2 


1/20/2010 7-342 Cr Total 2.4   ug/L 1 


1/20/2010 7-342 Cr Diss 1.2   ug/L 1 


1/20/2010 7-342 Cu Total 7.7   ug/L 1 


1/20/2010 7-342 Cu Diss 5.8   ug/L 1 


1/20/2010 7-342 Ni Total 1.6   ug/L 1 


1/20/2010 7-342 Ni Diss 0.5 J ug/L 1 


1/20/2010 7-342 Pb Total 2.4   ug/L 1 


1/20/2010 7-342 Pb Diss 0.8 J ug/L 1 


1/20/2010 7-342 Zn Total 21   ug/L 5 


1/20/2010 7-342 Zn Diss 5.5   ug/L 5 


1/20/2010 7-342 NH3-N Total 0.03 J mg/L 0.1 


1/20/2010 7-342 NO2-N N/A 0.02 J mg/L 0.1 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/20/2010 7-342 NO3-N N/A 0.12   mg/L 0.1 


1/20/2010 7-342 Ortho-P Diss 0.17   mg/L 0.03 
1/20/2010 7-342 P Total 0.22   mg/L 0.03 
1/20/2010 7-342 TKN Total 0.61   mg/L 0.1 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event Flow 
Vol. (L) 


% 
Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-340 Camarillo (EOP) Rainfall 1.57 0.5 / 75% >72 Yes 51,000 78 Yes 


RO/RF >>1 due to bypassing flows 
being captured from the D.A. of the 
upstream systems.  


7-341 Camarillo (5m Middle) Rainfall 1.57 0.5 / 75% >72 Yes 3,065 96 Yes 
RO/RF<<0.72 due to flows bypassing 
to 7-340 EOP. 


7-342 Camarillo (5m Upper) Rainfall 1.57 0.5 / 75% >72 Yes 24,494 94 Yes 
RO/RF<<0.72 due to flows bypassing 
to 7-340 EOP. 
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EVENT DESCRIPTION 
 
The event arrived in the early morning hours of Saturday, February 27, 2010 at the Ornamental Roadside Vegetated Treatment Site (Camarillo Site) 
located in District 7 (D7), Camarillo, California.  The event was monitored under Contract 43A0210, Task Order 17.  This storm event was the fourth 
monitored event of the 2009/2010 wet season and was preceded by an antecedent dry period of less than 0.10 inches of rain for more than 72 hours.  
The predicted quantity of rainfall, 0.50 inches was greater than the required “mobilize” threshold (>0.25 inches) and the probability was 75%.  This 
storm produced 1.57 inches of rainfall at the Camarillo site. 
 
MOBILIZATION S UMMARY 
 
A team mobilized to the Camarillo site to monitor this storm event.  The team arrived at the Camarillo site on Friday, February 26, 2010 to perform 
all pre-storm activities.  Each station at the Camarillo site was checked and verified to be operating properly.  The during-storm observations were 
performed on Saturday, February 27, 2010, and the post-storm observations were made on Sunday, February 28, 2010. 
 
SAMPLING ISSUES 
 
At the 5m locations (7-341 and 7-342), a portion of the flows were observed to be bypassing each station and conveyed to 7-340 (EOP).  The RO/RF 
ratio for 7-340 is greater than 1.0 where the 5m stations (7-341 and 7-342) are each less than the theoretical value of 0.72.  A possible reason for this 
bypass is potentially due to the cross fall of the mulch versus the longitudinal slope of the highway (concrete).  The flows will take the path of least 
resistance and this holds true in this case.  The approximate cross fall within the mulch area is 1.0% whereas the longitudinal slope of the concrete is 
approximately 4%.  Due to the magnitude of this storm, each station did receive enough flow volume to sample. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


When compared versus prior events this season, the rates appear reasonable; however, the actual volumes are far less than the expected 
volumes (at Stations 7-341 and 7-342) due to flows bypassing each and being collected by the EOP station (7-340). 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


The RO/RF ratios are low for Stations 7-341 and 7-342 due to flows bypassing each and being collected by 7-340 which has a higher ratio. 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
N/A.  Site does not have influent/effluent. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.
 


Any questions or problems that arose during our review of this field data have been resolved.
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Laboratory Data Checklist 
We recommend that Caltrans accept this laboratory data package. 
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


     The lab performed pH testing.  pH testing was not requested, therefore the results show the measured pH from the field. 
Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.


 
Data seem reasonable. No reported values are improbably low or high.


 
     Several constituent concentrations from Stations 7-341 and 7-342 have higher results than the EOP Station.  The reason for this is       
     unknown. 


Reported constituent concentrations are comparable to past data collected at this site.
 


    At the EOP station, the data is comparable to past data; however Stations 7-341 and 7-342 have higher results than past data. 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


     N/A.  The Camarillo site does not have an influent / effluent setup. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


2/27/2010 7-340 pH N/A 8.95   pH Units 0.1 


2/27/2010 7-340 Temperature N/A 15.6   C 0.1 


2/27/2010 7-340 DOC N/A 2.2   mg/L 1 


2/27/2010 7-340 EC N/A 62.7   umhos/cm 1 


2/27/2010 7-340 Hardness as CaCO3 Total 40   mg/L 2 


2/27/2010 7-340 TDS N/A 32   mg/L 1 


2/27/2010 7-340 TOC N/A 2.9   mg/L 1 


2/27/2010 7-340 TSS N/A 8   mg/L 1 


2/27/2010 7-340 Turbidity N/A 19.4   NTU 0.05 


2/27/2010 7-340 As Total 0.8   ug/L 0.5 


2/27/2010 7-340 As Diss 0.7   ug/L 0.5 


2/27/2010 7-340 Cd Total ND U ug/L 0.2 


2/27/2010 7-340 Cd Diss ND U ug/L 0.2 


2/27/2010 7-340 Cr Total 2.6   ug/L 1 


2/27/2010 7-340 Cr Diss 1.6   ug/L 1 


2/27/2010 7-340 Cu Total 9.6   ug/L 1 


2/27/2010 7-340 Cu Diss 3.9   ug/L 1 


2/27/2010 7-340 Ni Total 1.6   ug/L 1 


2/27/2010 7-340 Ni Diss 0.6 J ug/L 1 


2/27/2010 7-340 Pb Total 2   ug/L 1 


2/27/2010 7-340 Pb Diss ND U ug/L 1 


2/27/2010 7-340 Zn Total 23   ug/L 5 


2/27/2010 7-340 Zn Diss 2.8 J ug/L 5 


2/27/2010 7-340 NH3-N Total 0.14   mg/L 0.1 


2/27/2010 7-340 NO2-N N/A 0.03 J mg/L 0.1 


2/27/2010 7-340 NO3-N N/A 0.26   mg/L 0.1 


2/27/2010 7-340 Ortho-P Diss 0.04   mg/L 0.03 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


2/27/2010 7-340 P Total 0.05   mg/L 0.03 


2/27/2010 7-340 TKN Total 1.5   mg/L 0.1 


2/27/2010 7-341 pH N/A 8   pH Units 0.1 


2/27/2010 7-341 Temperature N/A 15.5   C 0.1 


2/27/2010 7-341 DOC N/A 4.1   mg/L 1 


2/27/2010 7-341 EC N/A 169   umhos/cm 1 


2/27/2010 7-341 Hardness as CaCO3 Total 52   mg/L 2 


2/27/2010 7-341 TDS N/A 112   mg/L 1 


2/27/2010 7-341 TOC N/A 5.4   mg/L 1 


2/27/2010 7-341 TSS N/A 10   mg/L 1 


2/27/2010 7-341 Turbidity N/A 20.1   NTU 0.05 


2/27/2010 7-341 As Total 2.3   ug/L 0.5 


2/27/2010 7-341 As Diss 1.8   ug/L 0.5 


2/27/2010 7-341 Cd Total 0.2   ug/L 0.2 


2/27/2010 7-341 Cd Diss ND U ug/L 0.2 


2/27/2010 7-341 Cr Total 2.2   ug/L 1 


2/27/2010 7-341 Cr Diss 0.7 J ug/L 1 


2/27/2010 7-341 Cu Total 7.3   ug/L 1 


2/27/2010 7-341 Cu Diss 3.9   ug/L 1 


2/27/2010 7-341 Ni Total 2.3   ug/L 1 


2/27/2010 7-341 Ni Diss 0.9 J ug/L 1 


2/27/2010 7-341 Pb Total 4.2   ug/L 1 


2/27/2010 7-341 Pb Diss 0.1 J ug/L 1 


2/27/2010 7-341 Zn Total 16   ug/L 5 


2/27/2010 7-341 Zn Diss 3.6 J ug/L 5 


2/27/2010 7-341 NH3-N Total 0.07 J mg/L 0.1 


2/27/2010 7-341 NO2-N N/A ND U mg/L 0.1 


2/27/2010 7-341 NO3-N N/A 0.12   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


2/27/2010 7-341 Ortho-P Diss 0.42   mg/L 0.03 


2/27/2010 7-341 P Total 0.51   mg/L 0.03 


2/27/2010 7-341 TKN Total 0.87   mg/L 0.1 


2/27/2010 7-342 pH N/A 8.1   pH Units 0.1 


2/27/2010 7-342 Temperature N/A 15.1   C 0.1 


2/27/2010 7-342 DOC N/A 2.8   mg/L 1 


2/27/2010 7-342 EC N/A 167   umhos/cm 1 


2/27/2010 7-342 Hardness as CaCO3 Total 38   mg/L 2 


2/27/2010 7-342 TDS N/A 40   mg/L 1 


2/27/2010 7-342 TOC N/A 4   mg/L 1 


2/27/2010 7-342 TSS N/A 8   mg/L 1 


2/27/2010 7-342 Turbidity N/A 26.8   NTU 0.05 


2/27/2010 7-342 As Total 1.5   ug/L 0.5 


2/27/2010 7-342 As Diss 1.2   ug/L 0.5 


2/27/2010 7-342 Cd Total ND U ug/L 0.2 


2/27/2010 7-342 Cd Diss ND U ug/L 0.2 


2/27/2010 7-342 Cr Total 2   ug/L 1 


2/27/2010 7-342 Cr Diss 0.6 J ug/L 1 


2/27/2010 7-342 Cu Total 7   ug/L 1 


2/27/2010 7-342 Cu Diss 3.4   ug/L 1 


2/27/2010 7-342 Ni Total 1.8   ug/L 1 


2/27/2010 7-342 Ni Diss 0.6 J ug/L 1 


2/27/2010 7-342 Pb Total 3.3   ug/L 1 


2/27/2010 7-342 Pb Diss 0.1 J ug/L 1 


2/27/2010 7-342 Zn Total 17   ug/L 5 


2/27/2010 7-342 Zn Diss 3.4 J ug/L 5 


2/27/2010 7-342 NH3-N Total 0.07 J mg/L 0.1 


2/27/2010 7-342 NO2-N N/A ND U mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


2/27/2010 7-342 NO3-N N/A 0.07 J mg/L 0.1 


2/27/2010 7-342 Ortho-P Diss 0.36   mg/L 0.03 


2/27/2010 7-342 P Total 0.39   mg/L 0.03 


2/27/2010 7-342 TKN Total 0.60   mg/L 0.1 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event Flow 
Vol. (L) 


% 
Capture 


Sufficient 
Sample 
Volume Comments 


  
Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-340 Camarillo (EOP) Rainfall 0.55 0.75 / 75% >72 Yes 15095 99 Yes 
RO/RF>>1 due to flows bypassing 
upper stations.   


7-341 Camarillo (5m Middle) Rainfall 0.55 0.75 / 75% >72 Yes 722 69 Yes 


RO/RF<<0.72 due to flows bypassing 
to EOP.  Insufficient number of 
samples for testing.   


7-342 Camarillo (5m Upper) Rainfall 0.55 0.75 / 75% >72 Yes 2842 100 Yes 
RO/RF<<0.72 due to flows bypassing 
to EOP.   
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EVENT DESCRIPTION 
 
The event arrived in the evening hours of Sunday, April 11, 2010 at the Ornamental Roadside Vegetated Treatment Site (Camarillo Site) located in 
District 7 (D7), Camarillo, California.  The event was monitored under Contract 43A0210, Task Order 17.  This storm event was the fifth monitored 
event of the 2009/2010 wet season and was preceded by an antecedent dry period of less than 0.10 inches of rain for more than 72 hours.  The 
predicted quantity of rainfall, 0.75 inches was greater than the required “mobilize” threshold (>0.25 inches) and the probability was 75%.  This storm 
produced 0.55 inches of rainfall at the Camarillo site. 
 
MOBILIZATION S UMMARY 
 
A team mobilized to the Camarillo site to monitor this storm event.  The team arrived at the Camarillo site on Sunday, April 11, 2010 to perform all 
pre-storm activities.  Each station at the Camarillo site was checked and verified to be operating properly.  The during-storm observations were 
performed on Sunday, April 11, 2010, and the post-storm observations were made on Monday, April 12, 2010. 
 
SAMPLING ISSUES 
 
At the 5m locations (7-341 and 7-342), a portion of the flows were observed to be bypassing each station and conveyed to 7-340 (EOP).  The RO/RF 
ratio for 7-340 is greater than 1.0 where the 5m stations (7-341 and 7-342) are each less than the theoretical value of 0.72.  A possible reason for this 
bypass is potentially due to the cross fall of the mulch versus the longitudinal slope of the highway (concrete).  The flows appear to be following the 
path of least resistance.  The approximate cross fall within the mulch area is approximately 1.0% whereas the longitudinal slope of the concrete is 
approximately 4%.  Site ID 7-341 did not receive enough successful aliquots to be considered for testing.  Site ID’s 7-340 and 7-342 did receive a 
sufficient volume of runoff for testing. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


N/A 
Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Camarillo (EOP) (7-340)
Event: 4/11/2010


Catchment Area (ha): 0.0836
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 04/11/10 18:57


Stop Date/Time: 04/11/10 23:13
Event Rain (mm): 13.97


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 04/11/10 20:19


Stop Date/Time: 04/12/10 00:23
Total Flow Volume (L): 15095


Peak Flow (L/s): 4.16
Obs. Fraction Runoff/Rain Volume: 1.293


Sample Data
Start Date/Time: 04/11/10 20:19


Stop Date/Time: 04/11/10 23:24
Estimated Percent Capture: 99%


Successful Aliquots: 53


Notes: RO/RF >1.0 due to flows bypassing 7-341 and 7-342 into 7-340.
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Sample Taken


Event Summary
Site: Camarillo (5m Middle) (7-341)
Event: 4/11/2010


Catchment Area (ha): 0.0983
Assumed Fraction Runoff/Rain Volume: 0.72


Rain Data
Start Date/Time: 04/11/10 18:57
Stop Date/Time: 04/11/10 23:13


Event Rain (mm): 13.97


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 04/11/10 19:08
Stop Date/Time: 04/11/10 23:59


Total Flow Volume (L): 722


Peak Flow (L/s): 0.37
Obs. Fraction Runoff/Rain Volume: 0.053


Sample Data
Start Date/Time: 04/11/10 21:55
Stop Date/Time: 04/11/10 23:26


Estimated Percent Capture: 69%


Successful Aliquots: 9


Notes: RO/RF <<0.72 due to flows bypassing to 7-340. Roadway longitudinal slope is greater than crossfall of mulch area which appears to be main 
reason for bypass. Not enough succesful aliquots to test this station
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Sample Taken


Event Summary
Site: Camarillo (5m Upper) (7-342)
Event: 2/27/2010


Catchment Area (ha): 0.1765
Assumed Fraction Runoff/Rain Volume: 0.72


Rain Data
Start Date/Time: 04/11/10 18:57


Stop Date/Time: 04/11/10 23:13
Event Rain (mm): 13.97


Max Intensity (mm/hr): 12.19


Runoff Data
Start Date/Time: 04/11/10 19:07


Stop Date/Time: 04/11/10 23:43
Total Flow Volume (L): 2842


Peak Flow (L/s): 1.39
Obs. Fraction Runoff/Rain Volume: 0.115


Sample Data
Start Date/Time: 04/11/10 19:07


Stop Date/Time: 04/11/10 23:27
Estimated Percent Capture: 100%


Successful Aliquots: 15


Notes: RO/RF << 0.72 due to flows bypassingto 7-340. Roadway longitudinal slope is greater than the crossfall of mulch area which appears to be 
the main reason for the bypass.
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Laboratory Data Checklist 
We recommend that Caltrans accept this laboratory data package. 
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


N/A 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


4/11/2010 7-340 pH N/A 9.3   pH Units 0.1 


4/11/2010 7-340 Temperature N/A 14   C 0.1 


4/11/2010 7-340 DOC N/A 4   mg/L 1 


4/11/2010 7-340 EC N/A 91   umhos/cm 1 


4/11/2010 7-340 Hardness as CaCO3 Total 36   mg/L 2 


4/11/2010 7-340 TDS N/A 36   mg/L 1 


4/11/2010 7-340 TOC N/A 6.1   mg/L 1 


4/11/2010 7-340 TSS N/A 48   mg/L 1 


4/11/2010 7-340 Turbidity N/A 47.7   NTU 0.05 


4/11/2010 7-340 As Total 1.1   ug/L 0.5 


4/11/2010 7-340 As Diss 0.6   ug/L 0.5 


4/11/2010 7-340 Cd Total 0.1 J ug/L 0.2 


4/11/2010 7-340 Cd Diss ND U ug/L 0.2 


4/11/2010 7-340 Cr Total 3.9   ug/L 1 


4/11/2010 7-340 Cr Diss 1.4   ug/L 1 


4/11/2010 7-340 Cu Total 24   ug/L 1 


4/11/2010 7-340 Cu Diss 7.6   ug/L 1 


4/11/2010 7-340 Ni Total 3.7   ug/L 1 


4/11/2010 7-340 Ni Diss 0.9 J ug/L 1 


4/11/2010 7-340 Pb Total 6   ug/L 1 


4/11/2010 7-340 Pb Diss 0.2 J ug/L 1 


4/11/2010 7-340 Zn Total 69   ug/L 5 


4/11/2010 7-340 Zn Diss 5.7   ug/L 5 


4/11/2010 7-340 NH3-N Total 0.08 J mg/L 0.1 


4/11/2010 7-340 NO2-N N/A 0.07 J mg/L 0.1 


4/11/2010 7-340 NO3-N N/A 0.5   mg/L 0.1 


4/11/2010 7-340 Ortho-P Diss 0.02 J mg/L 0.03 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


4/11/2010 7-340 P Total 0.13   mg/L 0.03 


4/11/2010 7-340 TKN Total 0.5   mg/L 0.1 


4/11/2010 7-342 pH N/A 8.65   pH Units 0.1 


4/11/2010 7-342 Temperature N/A 13.5   C 0.1 


4/11/2010 7-342 DOC N/A 4.2   mg/L 1 


4/11/2010 7-342 EC N/A 119   umhos/cm 1 


4/11/2010 7-342 Hardness as CaCO3 Total 40   mg/L 2 


4/11/2010 7-342 TDS N/A 56   mg/L 1 


4/11/2010 7-342 TOC N/A 6.2   mg/L 1 


4/11/2010 7-342 TSS N/A 10   mg/L 1 


4/11/2010 7-342 Turbidity N/A 17.1   NTU 0.05 


4/11/2010 7-342 As Total 1.2   ug/L 0.5 


4/11/2010 7-342 As Diss 1   ug/L 0.5 


4/11/2010 7-342 Cd Total ND U ug/L 0.2 


4/11/2010 7-342 Cd Diss ND U ug/L 0.2 


4/11/2010 7-342 Cr Total 1.7   ug/L 1 


4/11/2010 7-342 Cr Diss 1.1   ug/L 1 


4/11/2010 7-342 Cu Total 7.7   ug/L 1 


4/11/2010 7-342 Cu Diss 4.8   ug/L 1 


4/11/2010 7-342 Ni Total 1.3   ug/L 1 


4/11/2010 7-342 Ni Diss 0.7 J ug/L 1 


4/11/2010 7-342 Pb Total 1.6   ug/L 1 


4/11/2010 7-342 Pb Diss 0.1 J ug/L 1 


4/11/2010 7-342 Zn Total 14   ug/L 5 


4/11/2010 7-342 Zn Diss 9.1   ug/L 5 


4/11/2010 7-342 NH3-N Total ND U mg/L 0.1 


4/11/2010 7-342 NO2-N N/A 0.05 J mg/L 0.1 


4/11/2010 7-342 NO3-N N/A 0.31   mg/L 0.1 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


4/11/2010 7-342 Ortho-P Diss 0.19   mg/L 0.03 


4/11/2010 7-342 P Total 0.24   mg/L 0.03 


4/11/2010 7-342 TKN Total 0.44   mg/L 0.1 
 







STORM EVENT 


10/30/2010 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-340 Camarillo (EOP) Rainfall 0.5 0.25 / >50% 264 Hours Yes 20966 52 Yes 


Glass clogged flume causing 
missed samples. Required 80% 


capture not achieved. Short holds 
analyzed only.   


7-341 Camarillo (5m Middle) Rainfall 0.5 0.25 / >50% 264 Hours Yes 2775 98 Yes 


RO/RF low due to flows 
bypassing station and draining 


downstream.   


7-342 Camarillo (5m Upper) Rainfall 0.5 0.25 / >50% 264 Hours Yes 7649 86 Yes 


Debris clogged equipment and 
caused data errors. Samples not 
analyzed due to unrepresentative 


sample.   
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Event Description 
A fast moving storm system from the Pacific Ocean arrived in the early morning hours of Saturday, October 30, 2010 at the Ornamental Roadside 
Vegetated Treatment Site (Camarillo Site) located in District 7 (D7), Camarillo, CA.  The event was monitored under Contract 43A0210, Task Order 
17 (Amendment No. 2).  This was the first monitored event of the 2010/2011 wet season and was preceded by an antecedent dry period of less than 
0.10 inches of rain for 11 days (264 hours).  The antecedent dry period was determined from a nearby rain gauge at the Camarillo Airport, which 
reported the previous precipitation occurred on October 19, 2010 and totaled 0.26 inches. 


The predicted quantity of rainfall, 0.25 inches was equivalent to the required “mobilize” threshold (0.25 inches) and the probability was greater than 
50%.  This event produced 0.50 inches (12.7 mm) of rainfall within a 3 hour period at the Camarillo Site. 
 
Mobilization Summary 
The sampling team arrived at the Camarillo Site on Thursday, October 28, 2010 to perform equipment calibrations and obtain sample blanks for the 
recently decontaminated equipment (sampler tubing and strainers).  On Friday, October 29, 2010, the forecasts provided sufficient probability and 
quantity of precipitation to mobilize; therefore, the sampling team performed the necessary pre-storm activities at the Camarillo Site.  Each station on 
site was cleaned, calibrated and verified to be functioning properly.  During storm observations were performed in the early morning hours of 
October 30, 2010 with the post-storm duties performed a few hours later. 
 
Sampling Issues 
 
Historically at this site, the 5m Stations (7-341 and 7-342), have been subject to low RO/RF values during storm events.  This has been due to the 
longitudinal slope of the roadway along the site.  The existing road grade, which is steeper than the slope conveying the flows to the 5m stations, 
causes flows to partially bypass the 5m stations and flow downstream into Station 7-340 (EOP), causing a higher RO/RF at Station 7-340.  The 
assumed RO/RF values are from the 2009-2010 Report (CSTW-RT-10-208.18.01) for this site, and are based on the flow data from last years events.   


During the storm, an unmeasurable amount of runoff flows were observed to be bypassing each station and entering Station 7-340 (EOP).  Stations 7-
341 and 7-342 each had RO/RF values which were very consistent with the assumed RO/RF value, because the assumed values account for the 
visually observed bypass.  At Station 7-340, the RO/RF value is significantly greater than the assumed value of 1.23, which accounts for the 
additional upstream flows entering this station.  In addition to the flows bypassing into the EOP station, the sampling crew arrived onsite and noted 
that after the rainfall had ended, the flowmeter was measuring a depth in the flume of approximately 1-inch.  This depth was confirmed when the 
sampling crew checked the flume and found a large piece of broken glass in the flume which was causing water to pond in the flume near the 
bubbler.  The glass was removed, allowing ponded water to drain from the flume.  It is unknown when or how the glass entered the flume, but there 
were approximately 70 missed samples due to the flowmeter measuring flow with no water present at the strainer.  The sample was therefore 
discarded and was not analyzed beyond short holds.  This glass would also account for the additional flow seen at this station and the high RO/RF 
value of 1.98.  When correlating the flows received by each station to those from last year for 1 inch of rain, Stations 7-341 and 7-342, actually 
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received flows similar to the amount expected for 0.50 inches when accounting for the bypassing flows; however Station 7-340 received almost twice 
the amount expected.  The hydrograph was not corrected for the excess flow caused by the clogging issue. 


The sampler at Station 7-342 (5m upper) showed that there were approximately 70 successful samples (approximately 17 L), however the sampling 
crew observed the 20 L carboy to contain approximately 2 L of sample.  The sampling crew observed sediment and ice plant (debris) in the flume 
that interfered with the functionality of the sampling equipment (bubbler and strainer) and provided a false flow reading.  There is no way to know if 
the samples taken are representative of the storm, therefore, the sample was determined to be insufficient to analyze.   
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


See sampling issues discussion. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
Secondary rain gauge at Station 7-342 reported 0.51” of rain.  


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


See sampling issues discussion. 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Not Applicable 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.
 


Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Camarillo (5m Upper) (7-342)
Event: 10/30/2010


Catchment Area (ha): 0.1765
Assumed Fraction Runoff/Rain Volume: 0.36


Rain Data
Start Date/Time: 10/30/10 01:19


Stop Date/Time: 10/30/10 03:13
Event Rain (mm): 12.70


Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 10/30/10 01:31


Stop Date/Time: 10/30/10 03:13
Total Flow Volume (L): 7649


Peak Flow (L/s): 3.96


Obs. Fraction Runoff/Rain Volume: 0.341


Sample Data
Start Date/Time: 10/30/10 01:31


Stop Date/Time: 10/30/10 02:45
Estimated Percent Capture: 86%


Successful Aliquots: 66


Notes: Debris clog caused equipment functionality and incorrect flow readings. Assumed RO/RF coefficient from 09/10 Report based on historical events at this site due to flows bypassing to 
Station 7-340. Roadway longitudinal slope is greater than crossfall of mulch area which appears to be main reason for bypass.  RO/RF is consistent with 0.36, so the bypass was 
consistent and accounted for.  Sample was not representative of storm and was determined to be insufficient for analysis.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


The samples for Station 7-340 were not composited by the laboratory as the Chain of Custody did not indicate to do so, therefore there are 
two results provided for each tested constituent at this Station. 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


N/A 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 







Post Storm Technical Memorandum   
 Contract No: 43A0210 
 Task Order: 17 
 Project: Ornamental RVTS Camarillo Site Event Start Date: 10/30/2009 
 
 


 Page 9 of 10 
 


 
Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


10/30/2010 7-341 DOC N/A 5   mg/L 1 


10/30/2010 7-341 EC N/A 189   umhos/cm 1 


10/30/2010 7-341 Hardness as CaCO3 Total 20   mg/L 2 


10/30/2010 7-341 TDS N/A ND U mg/L 1 


10/30/2010 7-341 TOC N/A 5.9   mg/L 1 


10/30/2010 7-341 TSS N/A 4   mg/L 1 


10/30/2010 7-341 Turbidity N/A 5.2   NTU 0.05 


10/30/2010 7-341 As Total 0.8   ug/L 0.5 


10/30/2010 7-341 As Diss 0.7   ug/L 0.5 


10/30/2010 7-341 Cd Total ND U ug/L 0.2 


10/30/2010 7-341 Cd Diss ND U ug/L 0.2 


10/30/2010 7-341 Cr Total 0.9 J ug/L 1 


10/30/2010 7-341 Cr Diss 0.5 J ug/L 1 


10/30/2010 7-341 Cu Total 10   ug/L 1 


10/30/2010 7-341 Cu Diss 7.8   ug/L 1 


10/30/2010 7-341 Ni Total 1.6   ug/L 1 


10/30/2010 7-341 Ni Diss 1.2   ug/L 1 


10/30/2010 7-341 Pb Total 0.7 J ug/L 1 


10/30/2010 7-341 Pb Diss 0.2 J ug/L 1 


10/30/2010 7-341 Zn Total 21   ug/L 5 


10/30/2010 7-341 Zn Diss 16   ug/L 5 


10/30/2010 7-341 NH3-N Total 0.04 J mg/L 0.1 


10/30/2010 7-341 NO2-N N/A 0.04 J mg/L 0.1 


10/30/2010 7-341 NO3-N N/A 0.55   mg/L 0.1 


10/30/2010 7-341 Ortho-P Diss 0.16   mg/L 0.03 


10/30/2010 7-341 P Total 0.2   mg/L 0.03 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


10/30/2010 7-341 TKN Total 0.2   mg/L 0.1 


10/30/2010 7-341 pH N/A 8   pH Units 0.1 
 







STORM EVENT  


03/18/2011  







 


* Antecedent Dry Hours is based on on-site rain gauge data. Page 1 of 10 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-340 Camarillo (EOP) Rainfall 0.24 0.15 / <50% 367 Yes 14683 18 Yes 


Not submitted for analysis due to 
low % capture. Assumed RO/RF 
coefficient was taken from 09/10 


Report, which is based on 
historical events at this site. 


RO/RF observed at this station 
during the 09/10 season ranged 


from 0.47 – 1.53. 


7-341 Camarillo (5m Middle) Rainfall 0.24 0.15 / <50% 367 Yes 10 0 Yes 


Zero samples collected. Assumed 
RO/RF coefficient was taken from 
09/10 Report, which is based on 


historical events at this site. 
RO/RF observed at this station 
during the 09/10 season ranged 


from 0.04 – 0.20. 


7-342 Camarillo (5m Upper) Rainfall 0.24 0.15 / <50% 367 Yes 1077 87 Yes 


Lower observed RO/RF due to 
flow bypass.  Assumed RO/RF 


coefficient was taken from 09/10 
Report, which is based on 


historical events at this site. 
RO/RF observed at this station 
during the 09/10 season ranged 


from 0.04 – 0.73. 
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Event Description 
 
A storm system coming from the north, headed inland from the Pacific Ocean, arrived in the late night hours of Friday, March 18, 2011 at the 
Ornamental Roadside Vegetated Treatment Site (Camarillo Site) located in District 7 (D7), Camarillo, CA.  The event was monitored under Contract 
43A0290, Task Order 02.  This was the second monitored event of the 2010/2011 wet season and was preceded by an antecedent dry period of less 
than 0.10 inches of rain for 15 days (367 hours).  The antecedent dry period was determined from the on-site rain gauge at the EOP Station (7-340), 
which reported the previous precipitation occurred on March 3, 2011 and totaled 0.18 inches. 


The predicted quantity of rainfall, 0.15 inches and the probability of this predicted quantity was less than 50%.  This was less than the required 
“mobilize” threshold (0.25 inches, >75%), however, approval to mobilize was granted by Caltrans.  This event produced 0.24 inches (6.10 mm) of 
rainfall within a 2.75 hour period at the Camarillo Site. 
 
Mobilization Summary 
 
The sampling team arrived at the Camarillo Site on Friday morning, March 18, 2011 to perform pre-storm maintenance and equipment calibration 
after receiving approval to mobilize from Caltrans.  Each station at the Camarillo site was cleaned, calibrated and verified to be functioning properly.  
During-storm observations were performed in the late night/early morning hours of March 18-19, 2011 with the post-storm duties performed the 
morning of March 19, 2011. 
 
Sampling Issues 
 
Historically at this site, the 5m Stations (7-341 and 7-342), have been subject to low observed RO/RF values during storm events.  This is due to the 
roadway geometrics.  The existing longitudinal grade of the freeway is greater than the cross slope of the mulch area which conveys flows to the 5m 
stations. This causes runoff to partially bypass the 5m stations and flow downstream into Site ID 7-340 (EOP), causing a higher observed RO/RF 
value at Site ID 7-340.  The stations’ assumed RO/RF values are from the 2009-2010 Report (CSTW-RT-10-208.18.01) for this site, and are based 
on the flow data from last year’s events.   


Samples taken at Site IDs 7-340 and 7-341 were not analyzed for this storm event.  Site ID 7-340 (EOP) did not meet the percent capture requirement 
for the storm event.  This station only captured 18% of attempted samples due to sediment from upstream being transported to the flume and 
clogging up the flow meter bubbler after the storm had slowed. The blockage was verified by the field crew and removed once it was recognized.  
While the flow reading was incorrect, the sampler was drawing samples without water in the strainer which caused the missed samples.  Site ID 7-
342 did not receive enough runoff during this event to generate sufficient flows and did not have any successful samples taken for this event. 


During the storm, an immeasurable amount of runoff was observed to be bypassing each 5m Station (7-341 and 7-342) and entering Site ID 7-340 
(EOP).  This caused Site IDs 7-341 and 7-342 to have an observed RO/RF value which was less than the assumed RO/RF value.  At Site ID 7-340, 
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the observed RO/RF value was significantly greater than the assumed value of 1.23. This accounts for both the additional upstream flows entering 
this station and the previously mentioned blockage of the flow meter bubbler. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Poor.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Based on historical events at this site, the measured rainfall and runoff volumes are reasonable for a storm of this magnitude. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
Secondary rain gauge at Site ID 7-342 reported 0.22” of rain. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


Observed RO/RF is within 30% of the Assumed RO/RF. 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Camarillo (EOP) (7-340)
Event: 3/18/2011


Catchment Area (ha): 0.0836
Assumed Fraction Runoff/Rain Volume*: 1.23


Rain Data
Start Date/Time: 03/18/11 22:45


Stop Date/Time: 03/19/11 01:31


Event Rain (mm): 6.10


Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 03/18/11 22:36


Stop Date/Time: 03/19/11 03:32


Total Flow Volume (L): 14683


Peak Flow (L/s): 8.35
Obs. Fraction Runoff/Rain Volume: 2.881


Sample Data
Start Date/Time: 03/18/11 22:36


Stop Date/Time: 03/18/11 23:54


Estimated Percent Capture: 18%


Successful Aliquots: 37


Notes:
The 18% capture rate is due to sediment from upstream being transported to the flume and clogging up the flow meter bubbler after the storm had slowed. Onsite field crew 
removed the blockage as soon as it was recognized; flow data should be rejected due to the blockage. Also, the observed RO/RF value is significantly greater than the 
assumed value of 1.23. This is due to both the sediment blockage and the visually observed bypass of flows by each of the 5m Stations.  
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Laboratory Data Checklist 
We recommend that Caltrans accept this laboratory data package. 
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


N/A. Camarillo Site does not have an influent/effluent setup. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


Note: Only results from 7-342 reported; 7-340 & 7-341 did not yield sufficient samples or percent capture. 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


3/18/2011 7-342 pH N/A 8.48   pH Units 0.1 


3/18/2011 7-342 Temp N/A 14.3   C 0.1 


3/18/2011 7-342 DOC N/A 11.7   mg/L 1 


3/18/2011 7-342 EC N/A 139   umhos/cm 1 


3/18/2011 7-342 Hardness as CaCO3 Total 64   mg/L 2 


3/18/2011 7-342 TDS N/A 134   mg/L 1 


3/18/2011 7-342 TOC N/A 13.5   mg/L 1 


3/18/2011 7-342 TSS N/A 27   mg/L 1 


3/18/2011 7-342 Turbidity N/A 26.6   NTU 0.05 


3/18/2011 7-342 As Total 1.7   ug/L 0.5 


3/18/2011 7-342 As Diss 1.2   ug/L 0.5 


3/18/2011 7-342 Cd Total 0.2   ug/L 0.2 


3/18/2011 7-342 Cd Diss 0.1 UJ ug/L 0.2 


3/18/2011 7-342 Cr Total 4.9   ug/L 1 


3/18/2011 7-342 Cr Diss 1.9   ug/L 1 


3/18/2011 7-342 Cu Total 23   ug/L 1 


3/18/2011 7-342 Cu Diss 10   ug/L 1 


3/18/2011 7-342 Ni Total 4   ug/L 1 


3/18/2011 7-342 Ni Diss 1.4   ug/L 1 


3/18/2011 7-342 Pb Total 5.9   ug/L 1 


3/18/2011 7-342 Pb Diss 0.2 J ug/L 1 


3/18/2011 7-342 Zn Total 57   ug/L 5 


3/18/2011 7-342 Zn Diss 9.5   ug/L 5 


3/18/2011 7-342 NH3-N Total 0.76   mg/L 0.1 


3/18/2011 7-342 NO2-N N/A 0.08 J mg/L 0.1 


3/18/2011 7-342 NO3-N N/A 1.18   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


3/18/2011 7-342 Ortho-P Diss 0.39   mg/L 0.03 


3/18/2011 7-342 P Total 0.47   mg/L 0.03 


3/18/2011 7-342 TKN Total 2.03   mg/L 0.1 
 







STORM EVENT 


03/19/2011 
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Contract No: 043A0290
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Project: Ornamental RVTS Event Start Date: 03/19/2011


Sampling Summary


Precipitation


Caltrans
Site ID


Station Name /
Location Type


Actual
Precip.


(in)
QPF /


Probability
Antecedent
Dry Hours


Mobilized
to Site


Event
Flow Vol.


(L)
%


Capture


Sufficient
Sample
Volume Comments


7-340 Camarillo (EOP) Rainfall 4.59 2.70 / >75% 19 Yes 277380 88 Yes


Observed RO/RF > Assumed
RO/RF due to bypass issues.


Assumed RO/RF coefficient was
taken from 09/10 Report, which is
based on historical events at this


site. RO/RF observed at this
station during the 09/10 season


ranged from 0.47 – 1.53.


7-341 Camarillo (5m Middle) Rainfall 4.59 2.70 / >75% 19 Yes 23674 98 Yes


Observed RO/RF > Assumed
RO/RF possibly due to magnitude
of storm event. Assumed RO/RF
coefficient was taken from 09/10


Report, which is based on
historical events at this site.


RO/RF observed at this station
during the 09/10 season ranged


from 0.04 – 0.20.


7-342 Camarillo (5m Upper) Rainfall 4.59 2.70 / >75% 19 Yes 83032 99 Yes


Assumed RO/RF coefficient was
taken from 09/10 Report, which is
based on historical events at this


site. RO/RF observed at this
station during the 09/10 season


ranged from 0.04 – 0.73.
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Event Description
A storm system heading inland from the Pacific Northwest arrived in the late evening hours on Friday, March 19, 2011 at the Ornamental Roadside
Vegetated Treatment Site (ORVTS) located in District 7 (D7), Camarillo, CA. The event was monitored under Contract 43A0290, Task Order 02.
This was the third monitored event of the 2010/2011 wet season and was preceded by an antecedent dry period of less than 0.10 inches of rain for 19
hours. Although the antecedent dry period does not meet the 72 hour requirement, Caltrans approval was granted to monitor this event. The
antecedent dry period was determined from the on-site rain gauge at the EOP Station (7-340), which reported the previous precipitation occurred on
March 19, 2011 and totaled 0.24 inches.


The predicted quantity of rainfall, 2.70 inches was greater than the required “mobilize” threshold (0.25 inches) and the probability was greater than
75%. This event produced 4.59 inches (116.59 mm) of rainfall within a 25.53 hour period at the Camarillo Site.


Mobilization Summary
The sampling team arrived at the Camarillo Site on Friday, March 18, 2011 to perform pre-storm maintenance and equipment calibration. On Friday
evening, March 19, 2011, the forecasts provided sufficient probability and quantity of precipitation to mobilize; therefore, the sampling team
performed the necessary pre-storm activities at the Camarillo Site. Each station on site was cleaned, calibrated and verified to be functioning
properly. Prior to this rain event, a smaller approximately 3-hour-long storm was monitored at this site during the late night hours between March 18
and 19, 2011. After performing post-storm duties for the preceding smaller event, only minimal pre-storm preparation was necessary for this event.
During storm observations were performed in the early morning hours of March 20, 2011 with the post-storm duties performed the morning of March
21, 2011.


Sampling Issues


Historically at this site, the 5m Stations (7-341 and 7-342), have been subject to low observed RO/RF values during storm events. This is due to the
roadway geometrics. The existing longitudinal grade of the freeway is greater than the cross slope of the mulch area which conveys flows to the 5m
stations. This causes runoff to partially bypass the 5m stations and flow downstream into Site ID 7-340 (EOP), causing a higher observed RO/RF
value at Site ID 7-340. The Stations’ assumed RO/RF values are from the 2009-2010 Report (CSTW-RT-10-208.18.01) for this site, and are based
on the flow data from last years events.
During the storm, an immeasurable amount of runoff was observed to be bypassing each 5m Station (7-341 and 7-342) and entering Site ID 7-340
(EOP). Site IDs 7-341 and 7-342 each had RO/RF values which were very consistent with the assumed RO/RF value, because the assumed values
account for the visually observed bypass. At Site ID 7-340, the RO/RF value is significantly greater than the assumed value of 1.23. This is due to
the flow bypass, and possibly the magnitude of the storm event.
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Post-Event Field Data Checklist
We recommend that Caltrans accept this field data package.


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of
Fair.


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data.
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data.
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity.
4. Unusable – The entire data package should be rejected.


The following quality control checks have been made on this field data package:


Hydrographs have been reviewed for problems and anomalies.


The measured rainfalland runoffvolume seem reasonable given the size of the storm.


Based on historical events at this site, the measured rainfall and runoff volumes are reasonable for a storm of this magnitude.
The amount of rain recorded during this event is consistent with the rainfallmeasured at other rain gauges inthe vicinity.


Secondary rain gauge at Station 7-342 reported 4.47” of rain.
The runoffresponse to rainfallseems reasonable, and is similar to the rainfall/runoff ratio measured at this site duringprevious stormevents.


Observed RO/RF is within 30% of the Assumed RO/RF.
If applicable, the runoffvolume observed at the influent station is consistent with the volume observed at the effluent station.


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoringevent have been included inthis document.


Any questions or problems that arose duringour review of this field data have been resolved.
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Laboratory Data Checklist
We recommend that Caltrans accept this laboratory data package.


The following quality control checks have been made on the laboratory data:


The laboratory performed all analyses that were requested on the COC, and did not perform anyanalyses that were not requested.


Short hold constituents were analyzed on all submitted bottles. The analyzed data is shown in the table herein.
Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.


Data seem reasonable. No reported values are improbably lowor high.


Reported constituent concentrations are comparable to past data collected at this site.


Data for each individual sample seemconsistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when
compared to each other inthe same sample.


Dissolved concentrations are lower thantheir corresponding totalconcentrations.


Where applicable, constituent concentrations inthe influent are higher thantheir corresponding concentrations inthe effluent.


The following constituent concentrations were greater at the 5m stations (one station or both) than the EOP: EC, Ortho-P, Turbidity, As
(diss, total), Cu (diss), DOC, Hardness, Ni (diss), P, TDS, TOC, Zn (diss).


Any questions or problems that arose duringour review of this data have been resolved with the laboratory.
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Analytical


Sampling
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


Site ID 7-340 Bottle 1 of 6 – Short Holds


3/20/2011 7-340 pH N/A 9.1 pH Units 0.1


3/20/2011 7-340 Temperature N/A 11.7 C 0.1


3/19/2011 7-340 EC N/A 40.3 umhos/cm 1


3/19/2011 7-340 NO2-N N/A 0.01 UJ mg/L 0.1


3/19/2011 7-340 NO3-N N/A 0.19 mg/L 0.1


3/19/2011 7-340 Ortho-P Diss 0.03 mg/L 0.03


3/19/2011 7-340 Turbidity N/A 25.5 NTU 0.05


Site ID 7-340 Bottle 2 of 6 – Short Holds


3/20/2011 7-340 EC N/A 68.4 umhos/cm 1


3/20/2011 7-340 NO2-N N/A 0.02 J mg/L 0.1


3/20/2011 7-340 NO3-N N/A 0.65 mg/L 0.1


3/20/2011 7-340 Ortho-P Diss 0.04 mg/L 0.03


3/20/2011 7-340 Turbidity N/A 35 NTU 0.05


Site ID 7-340 Bottle 3 of 6 – Short Holds


3/20/2011 7-340 EC N/A 38.9 umhos/cm 1


3/20/2011 7-340 NO2-N N/A 0.01 UJ mg/L 0.1


3/20/2011 7-340 NO3-N N/A 0.14 mg/L 0.1


3/20/2011 7-340 Ortho-P Diss 0.05 mg/L 0.03


3/20/2011 7-340 Turbidity N/A 17.5 NTU 0.05


Site ID 7-340 Bottle 4 of 6 – Short Holds


3/20/2011 7-340 EC N/A 32 umhos/cm 1


3/20/2011 7-340 NO2-N N/A 0.01 UJ mg/L 0.1


3/20/2011 7-340 NO3-N N/A 0.08 J mg/L 0.1


3/20/2011 7-340 Ortho-P Diss 0.03 mg/L 0.03


3/20/2011 7-340 Turbidity N/A 11.9 NTU 0.05


Site ID 7-340 Bottle 5 of 6 – Short Holds
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Analytical


Sampling
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/20/2011 7-340 EC N/A 36.1 umhos/cm 1


3/20/2011 7-340 NO2-N N/A 0.01 J mg/L 0.1


3/20/2011 7-340 NO3-N N/A 0.08 J mg/L 0.1


3/20/2011 7-340 Ortho-P Diss 0.03 mg/L 0.03


3/20/2011 7-340 Turbidity N/A 13.3 NTU 0.05


Site ID 7-340 Bottle 6 of 6 – Short Holds and Composite


3/20/2011 7-340 EC N/A 60.4 umhos/cm 1


3/20/2011 7-340 NO2-N N/A 0.04 J mg/L 0.1


3/20/2011 7-340 NO3-N N/A 0.27 mg/L 0.1


3/20/2011 7-340 Ortho-P Diss 0.03 mg/L 0.03


3/20/2011 7-340 Turbidity N/A 20.2 NTU 0.05


3/20/2011 7-340 As Total 1 ug/L 0.5


3/20/2011 7-340 As Diss 0.5 ug/L 0.5


3/20/2011 7-340 Cd Total 0.2 ug/L 0.2


3/20/2011 7-340 Cd Diss 0.1 UJ ug/L 0.2


3/20/2011 7-340 Cr Total 5.4 ug/L 1


3/20/2011 7-340 Cr Diss 1 ug/L 1


3/20/2011 7-340 Cu Total 27 ug/L 1


3/20/2011 7-340 Cu Diss 2.9 ug/L 1


3/20/2011 7-340 DOC N/A 1.9 mg/L 1


3/20/2011 7-340 Hardness as CaCO3 Total 24 mg/L 2


3/20/2011 7-340 NH3-N Total 0.25 mg/L 0.1


3/20/2011 7-340 Ni Total 4.8 ug/L 1


3/20/2011 7-340 Ni Diss 0.4 J ug/L 1


3/20/2011 7-340 P Total 0.1 mg/L 0.03


3/20/2011 7-340 Pb Total 8.2 ug/L 1


3/20/2011 7-340 Pb Diss 0.1 J ug/L 1


3/20/2011 7-340 TDS N/A 24 mg/L 1
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Analytical


Sampling
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/20/2011 7-340 TKN Total 0.28 mg/L 0.1


3/20/2011 7-340 TOC N/A 4 mg/L 1


3/20/2011 7-340 TSS N/A 28 mg/L 1


3/20/2011 7-340 Zn Total 95 ug/L 5


3/20/2011 7-340 Zn Diss 4 J ug/L 5


Site ID 7-341 Bottle 1 of 4 – Short Holds


3/20/2011 7-341 pH N/A 8.48 pH Units 0.1


3/20/2011 7-341 Temperature N/A 11 C 0.1


3/20/2011 7-341 EC N/A 67 umhos/cm 1


3/20/2011 7-341 NO2-N N/A 0.01 UJ mg/L 0.1


3/20/2011 7-341 NO3-N N/A 0.06 J mg/L 0.1


3/20/2011 7-341 Ortho-P Diss 0.34 mg/L 0.03


3/20/2011 7-341 Turbidity N/A 23.4 NTU 0.05


Site ID 7-341 Bottle 2 of 4 – Short Holds


3/20/2011 7-341 EC N/A 72.2 umhos/cm 1


3/20/2011 7-341 NO2-N N/A 0.01 UJ mg/L 0.1


3/20/2011 7-341 NO3-N N/A 0.07 J mg/L 0.1


3/20/2011 7-341 Ortho-P Diss 0.28 mg/L 0.03


3/20/2011 7-341 Turbidity N/A 24.1 NTU 0.05


Site ID 7-341 Bottle 3 of 4 – Short Holds


3/20/2011 7-341 EC N/A 59.4 umhos/cm 1


3/20/2011 7-341 NO2-N N/A 0.01 UJ mg/L 0.1


3/20/2011 7-341 NO3-N N/A 0.07 J mg/L 0.1


3/20/2011 7-341 Ortho-P Diss 0.18 mg/L 0.03


3/20/2011 7-341 Turbidity N/A 14.7 NTU 0.05


Site ID 7-341 Bottle 4 of 4 – Short Holds and Composite


3/20/2011 7-341 EC N/A 59.2 umhos/cm 1


3/20/2011 7-341 NO2-N N/A 0.01 UJ mg/L 0.1
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Analytical


Sampling
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/20/2011 7-341 NO3-N N/A 0.07 J mg/L 0.1


3/20/2011 7-341 Ortho-P Diss 0.18 mg/L 0.03


3/20/2011 7-341 Turbidity N/A 15.7 NTU 0.05


3/20/2011 7-341 As Total 1.4 ug/L 0.5


3/20/2011 7-341 As Diss 1 ug/L 0.5


3/20/2011 7-341 Cd Total 0.1 UJ ug/L 0.2


3/20/2011 7-341 Cd Diss 0.1 UJ ug/L 0.2


3/20/2011 7-341 Cr Total 2 ug/L 1


3/20/2011 7-341 Cr Diss 0.5 J ug/L 1


3/20/2011 7-341 Cu Total 8.6 ug/L 1


3/20/2011 7-341 Cu Diss 3.5 ug/L 1


3/20/2011 7-341 DOC N/A 2.4 mg/L 1


3/20/2011 7-341 Hardness as CaCO3 Total 32 mg/L 2


3/20/2011 7-341 NH3-N Total 0.04 J mg/L 0.1


3/20/2011 7-341 Ni Total 1.8 ug/L 1


3/20/2011 7-341 Ni Diss 0.5 J ug/L 1


3/20/2011 7-341 P Total 0.32 mg/L 0.03


3/20/2011 7-341 Pb Total 3.2 ug/L 1


3/20/2011 7-341 Pb Diss 0.1 J ug/L 1


3/20/2011 7-341 TDS N/A 44 mg/L 1


3/20/2011 7-341 TKN Total 0.1 mg/L 0.1


3/20/2011 7-341 TOC N/A 4.9 mg/L 1


3/20/2011 7-341 TSS N/A 13 mg/L 1


3/20/2011 7-341 Zn Total 20 ug/L 5


3/20/2011 7-341 Zn Diss 4.9 J ug/L 5


Site ID 7-342 Bottle 1 of 3 – Short Holds


3/20/2011 7-342 pH N/A 8.38 pH Units 0.1


3/20/2011 7-342 Temperature N/A 11.3 C 0.1
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Analytical


Sampling
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/20/2011 7-342 EC N/A 52.1 umhos/cm 1


3/20/2011 7-342 NO2-N N/A 0.01 UJ mg/L 0.1


3/20/2011 7-342 NO3-N N/A 0.14 mg/L 0.1


3/20/2011 7-342 Ortho-P Diss 0.03 mg/L 0.03


3/20/2011 7-342 Turbidity N/A 13.5 NTU 0.05


Site ID 7-342 Bottle 2 of 3 – Short Holds


3/20/2011 7-342 EC N/A 42.9 umhos/cm 1


3/20/2011 7-342 NO2-N N/A 0.01 UJ mg/L 0.1


3/20/2011 7-342 NO3-N N/A 0.09 J mg/L 0.1


3/20/2011 7-342 Ortho-P Diss 0.13 mg/L 0.03


3/20/2011 7-342 Turbidity N/A 12.9 NTU 0.05


Site ID 7-342 Bottle 3 of 3 – Short Holds and Composite


3/20/2011 7-342 EC N/A 46.1 umhos/cm 1


3/20/2011 7-342 NO2-N N/A 0.01 UJ mg/L 0.1


3/20/2011 7-342 NO3-N N/A 0.06 J mg/L 0.1


3/20/2011 7-342 Ortho-P Diss 0.13 mg/L 0.03


3/20/2011 7-342 Turbidity N/A 9 NTU 0.05


3/20/2011 7-342 As Total 0.8 ug/L 0.5


3/20/2011 7-342 As Diss 0.6 ug/L 0.5


3/20/2011 7-342 Cd Total 0.1 UJ ug/L 0.2


3/20/2011 7-342 Cd Diss 0.1 UJ ug/L 0.2


3/20/2011 7-342 Cr Total 2.3 ug/L 1


3/20/2011 7-342 Cr Diss 0.9 J ug/L 1


3/20/2011 7-342 Cu Total 8.7 ug/L 1


3/20/2011 7-342 Cu Diss 2.9 ug/L 1


3/20/2011 7-342 DOC N/A 2.1 mg/L 1


3/20/2011 7-342 Hardness as CaCO3 Total 28 mg/L 2


3/20/2011 7-342 NH3-N Total 0.13 mg/L 0.1
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Analytical


Sampling
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/20/2011 7-342 Ni Total 1.6 ug/L 1


3/20/2011 7-342 Ni Diss 0.4 J ug/L 1


3/20/2011 7-342 P Total 0.18 mg/L 0.03


3/20/2011 7-342 Pb Total 2.6 ug/L 1


3/20/2011 7-342 Pb Diss 0.1 J ug/L 1


3/20/2011 7-342 TDS N/A 26 mg/L 1


3/20/2011 7-342 TKN Total 0.28 mg/L 0.1


3/20/2011 7-342 TOC N/A 4.9 mg/L 1


3/20/2011 7-342 TSS N/A 12 mg/L 1


3/20/2011 7-342 Zn Total 24 ug/L 5


3/20/2011 7-342 Zn Diss 5.7 ug/L 5







STORM EVENT 


05/16/2011 







 Page 1 of 9 


Post Storm Technical Memorandum   
 Contract No: 43A0290 
 Task Order: 02 
 Project: Ornamental RVTS Event Start Date: 5/16/2011 
 


Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event Flow 
Vol. (L) 


% 
Capture


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


7-340 Camarillo (EOP) Rainfall 0.18 0.30 / > 75% 167 Yes 5534 95 Yes 


Obs. RO/RF > Ass. RO/RF due to bypass issues.  Ass. 
RO/RF coefficient was taken from 09/10 Report, which is 


based on historical events at this site. Obs. RO/RF 
observed at this station during the 09/10 season ranged 


from 0.47 – 1.53. 


7-341 Camarillo (5m Middle) Rainfall 0.18 0.30 / > 75% 167 Yes 166 0 No 


Field crew was not onsite at time of runoff spike. Cause 
of high reading is unknown. Obs. RO/RF at this station 
during the 09/10 season ranged from 0.04 – 0.20, the 
value shown above has been provided from the 09/10 
Report. 166 L was measured and recorded, however 
minimal flow increments allowed runoff to drain from 
catch tray before accumulating a sufficient sample 
volume. Also, the existing longitudinal grade of the 


freeway is greater than the cross slope of the mulch area 
which conveys flows to the 5m stations. This results in a 
lower Obs. RO/RF value at Site ID 7-341 than expected.  


7-342 Camarillo (5m Upper) Rainfall 0.18 0.30 / > 75% 167 Yes 0 0 No 


Field crew observed that runoff was not present in the 
flume. This event produced a small quantity of rainfall. 


Obs. RO/RF at this station during the 09/10 season 
ranged from 0.04 – 0.73, Ass. RO/RF has been provided 
from the 09/10 Report. Field test confirmed bubble was 


functioning properly. Also, the existing longitudinal grade 
of the freeway is greater than the cross slope of the 


mulch area which conveys flows to the 5m stations. This 
results in a lower Obs. RO/RF value at Site ID 7-342 than 


expected.  


 
 







Post Storm Technical Memorandum   
 Contract No: 43A0290 
 Task Order: 02 
 Project: Ornamental RVTS Event Start Date: 5/16/2011 
 
 


 Page 2 of 9 
 


Event Description 
A storm system from the Pacific Northwest arrived in the late evening hours on Monday, May 16, 2011 at the Ornamental Roadside Vegetated 
Treatment Site (ORVTS) located in District 7 (D7), Camarillo, CA.  The event was monitored under Contract 43A0290, Task Order 02.  This was the 
fourth monitored event of the 2010/2011 wet season and was preceded by an antecedent dry period of greater than 72 hours.  The predicted quantity 
of rainfall, 0.30 inches was greater than the required “mobilize” threshold (0.25 inches) and the probability was greater than 75%.  This event 
produced 0.18 inches (4.57 mm) of rainfall within a 5.60 hour period at the Camarillo Site. 


 
Mobilization Summary 
On Sunday evening, May 15, 2011, the forecasts provided sufficient probability and quantity of precipitation to mobilize; therefore, the sampling 
team was instructed to mobilize and perform the necessary pre-storm activities at the Camarillo Site.  The sampling team arrived at the Camarillo Site 
on Monday, May 16, 2011 to perform pre-storm maintenance and equipment calibration.  Each station on site was cleaned, calibrated and verified to 
be functioning properly.  During storm observations were performed in the early morning hours of May 17, 2011 with the post-storm duties 
performed a few hours later. 
 
Sampling Issues 
 
Historically at this site, the 5m Stations (7-341 and 7-342), have been subject to low observed RO/RF values during storm events.  This is due to the 
roadway geometrics.  The existing longitudinal grade of the freeway is greater than the cross slope of the mulch area which conveys flows to the 5m 
stations. This causes runoff to partially bypass the 5m stations and flow downstream to Site ID 7-340 (EOP), causing a higher observed RO/RF value 
at Site ID 7-340.  The Stations’ assumed RO/RF values are from the 2009-2010 Report (CSTW-RT-10-208.18.01) for this site, and are based on the 
flow data from past events. 


The lack of/minimal flow to each of the two 5m Stations (7-341 and 7-342) could have been caused in part by not only the visually observed 
aforementioned bypass, but also the low amount of rainfall produced by this event.  These conditions produced minimal flows at Site IDs 7-341, and 
prevented Site ID 7-342 from registering any flows.  Site ID 7-341 recorded 166 liters of runoff, however no successful samples were obtained.  This 
is due to minimal flows passing through the system in very small increments.  The accuracy of the flowmeter allows these seemingly negligible flows 
to be measured and recorded; however once through the flume, the minimal amount of runoff exits the system through drainage holes in the catch 
tray, consequently preventing sufficient collection of water for a successful sample. 


The field crew tested the bubbler system at Site ID 7-342 during the event to make sure the flow meter and bubbler were functioning properly. It was 
determined that the bubbler was functioning properly and flows were not measured because runoff did not reach the flume. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
Rain gauge at Site ID 7-342 recorded 0.25 in (6.35 mm) of rainfall.  The Camarillo Airport (approx 2.5 miles away) recorded 0.25 in 
(6.35 mm) of rainfall. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Considering the magnitude of the storm, the volumes are consistent. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Camarillo (5m Middle) (7-341)
Event: 5/16/2011


Catchment Area (ha): 0.0983
Assumed Fraction Runoff/Rain Volume: 0.11


Rain Data
Start Date/Time: 05/16/11 23:13


Stop Date/Time: 05/17/11 04:49


Event Rain (mm): 4.57
Max Intensity (mm/hr): 3.05


Runoff Data
Start Date/Time: 05/16/11 23:40


Stop Date/Time: 05/17/11 06:58


Total Flow Volume (L): 166
Peak Flow (L/s): 0.62
Obs. Fraction Runoff/Rain Volume: 0.037


Notes:
Field crew was not onsite at time of runoff spike. Cause of high reading is unknown. Obs. RO/RF at this station during the 09/10 season ranged from 0.04 – 0.20, the value shown above has been provided 
from the 09/10 Report. 166 L was measured and recorded, however minimal flow increments allowed runoff to drain from catch tray before accumulating a sufficient sample volume. Also, the existing 
longitudinal grade of the freeway is greater than the cross slope of the mulch area which conveys flows to the 5m stations. This results in a lower Obs. RO/RF value at Site ID 7-341.  
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Camarillo (5m Upper) (7-342)
Event: 5/16/2011


Catchment Area (ha): 0.1765
Assumed Fraction Runoff/Rain Volume: 0.36


Rain Data
Start Date/Time: 05/16/11 23:13


Stop Date/Time: 05/17/11 04:49


Event Rain (mm): 4.57
Max Intensity (mm/hr): 3.05


Notes:
Field crew observed that runoff was not present in the flume. This event produced a small quantity of rainfall. Obs. RO/RF at this station during the 09/10 season ranged from 0.04 – 0.73, 
the value shown above has been provided from the 09/10 Report. Also, the existing longitudinal grade of the freeway is greater than the cross slope of the mulch area which conveys flows 
to the 5m stations. This results in a lower Obs. RO/RF value at Site ID 7-342. Field test confirmed bubbler was functioning properly.
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Laboratory Data Checklist  


We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


5/16/2011 7-340 pH N/A 9.33   pH Units 0.1 


5/16/2011 7-340 Temperature N/A 13.9   C 0.1 


5/16/2011 7-340 DOC N/A 19.5   mg/L 1 


5/16/2011 7-340 EC N/A 121   umhos/cm 1 


5/16/2011 7-340 Hardness as CaCO3 Total 80   mg/L 2 


5/16/2011 7-340 TDS N/A 70   mg/L 1 


5/16/2011 7-340 TOC N/A 21.4   mg/L 1 


5/16/2011 7-340 TSS N/A 51   mg/L 1 


5/16/2011 7-340 Turbidity N/A 73.4   NTU 0.05 


5/16/2011 7-340 As Total 1.5   ug/L 0.5 


5/16/2011 7-340 As Diss 1.4   ug/L 0.5 


5/16/2011 7-340 Cd Total 0.9   ug/L 0.2 


5/16/2011 7-340 Cd Diss 0.1 J ug/L 0.2 


5/16/2011 7-340 Cr Total 3.2   ug/L 1 


5/16/2011 7-340 Cr Diss 2.1   ug/L 1 


5/16/2011 7-340 Cu Total 15   ug/L 1 


5/16/2011 7-340 Cu Diss 15   ug/L 1 


5/16/2011 7-340 Ni Total 2.6   ug/L 1 


5/16/2011 7-340 Ni Diss 1.6   ug/L 1 


5/16/2011 7-340 Pb Total 3.4   ug/L 1 


5/16/2011 7-340 Pb Diss 1.2   ug/L 1 


5/16/2011 7-340 Zn Total 27   ug/L 5 


5/16/2011 7-340 Zn Diss 4.6 J ug/L 5 


5/16/2011 7-340 NH3-N Total 0.15   mg/L 0.1 


5/16/2011 7-340 NO2-N N/A 0.08 J mg/L 0.1 


5/16/2011 7-340 NO3-N N/A 0.73   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


5/16/2011 7-340 Ortho-P Diss 0.05   mg/L 0.03 


5/16/2011 7-340 P Total 0.24   mg/L 0.03 


Note: “J” Qualifier indicates associated value is approximate. 
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Final Post Storm Technical Memorandum 


Agreement No.: 043A0290 Task Order: 2 


Date: 10/20/2011  


Project: Ornamental RVTS Event Start Date: 10/5/2011 


 


Event Summary 


Station Information Precipitation Information Event Information 


Station 


ID 
Station Name/ 


Location Type 


Actual 


Precip. 


(mm) QPF PoP 
Antecedent 


Dry Hours 
Mobilized 


to Site 


Event 


Runoff 


Vol. (L) 
% 


Capture 


Sufficient 


Sample 


Volume Comments 


7-340 Camarillo (EOP) Stormwater  21.6 0.30 75%  3382 Yes 42,946 100% Yes 


RO/RF observed during 2009-2011 at this 


site ranged from 0.47 – 2.85. The mulch 


area at 7-341 and 7-342 was replaced on 


September 20, 2011. This condition 


could have increased flows to the EOP 


station, resulting in an Observed RO/RF 


value toward the higher end of the 


historical range at Site ID 7-340.   


7-341 
Camarillo (5m 


Middle) 
Stormwater  21.6 0.30 75%  3382 Yes 406  0% No 


RO/RF observed during 2009-2011 at this 


site ranged from 0.04 – 0.22. A volume of 


406 L was measured and recorded, 


however minimal flow increments 


allowed runoff to drain from catch tray 


before ponding a sufficient sample 


volume. Also, the existing longitudinal 


grade of the freeway is greater than the 


cross slope of the mulch area, which was 


replaced on September 20, 2011. This 


condition could reduce flows to the 5m 


stations, resulting in a lower than 


expected Observed RO/RF value at Site 


ID 7-341.   
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Station Information Precipitation Information Event Information 


Station 


ID 
Station Name/ 


Location Type 


Actual 


Precip. 


(mm) QPF PoP 
Antecedent 


Dry Hours 
Mobilized 


to Site 


Event 


Runoff 


Vol. (L) 
% 


Capture 


Sufficient 


Sample 


Volume Comments 


7-342 
Camarillo (5m 


Upper) 
Stormwater  21.6 0.30 75%  3382 Yes 807 87% Yes 


 RO/RF observed during 2009-2011 at 


this site ranged from 0.04 – 0.73. The 


existing longitudinal grade of the 


freeway is greater than the cross slope of 


the mulch area, which was replaced on 


September 20, 2011. This condition 


could reduce flows to the 5m stations, 


resulting in a lower than expected 


Observed RO/RF value at Site ID 7-342.   
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Event Narrative 


Event Description 


A storm system from the Pacific Northwest arrived in the early morning on Wednesday, October 05, 2011 at the Ornamental Roadside Vegetated 


Treatment Site (ORVTS) located in District 7 (D7), Camarillo, CA. The event was monitored under Contract 43A0290, Task Order 02. This was 


the first monitored event of the 2011/2012 wet season and was preceded by an antecedent dry period of greater than 72 hours (approximately 141 


days). The predicted quantity of rainfall, 0.30 inches was greater than the required “mobilize” threshold (0.25 inches) and the probability was 


greater than 75%.  This event produced 0.85 inches (21.6 mm) of rainfall within a 10.05 hour period at the Camarillo Site. 


 


Mobilization Summary 


On Monday evening, October 03, 2011, the forecasts provided sufficient probability and quantity of precipitation to mobilize; therefore, the 


sampling team was instructed to mobilize and perform the necessary pre-storm activities at the Camarillo Site. The sampling team arrived at the 


Camarillo Site on Tuesday, October 04, 2011 to perform pre-storm maintenance and equipment calibration. All stations on site were cleaned, 


calibrated and verified to be functioning properly. Storm observations were made on October 05, 2011 with the post-storm duties performed on 


October 06, 2011. 


 


Sampling Issues 


 


Historically at this site, the 5m Stations (7-341 and 7-342), have been subject to low observed RO/RF values during storm events. This is due to 


the roadway geometrics. The existing longitudinal grade of the freeway is greater than the cross slope of the mulch area which conveys flows to 


the 5m stations. This causes runoff to partially bypass the 5m stations and flow downstream to Site ID 7-340 (EOP). Also, mulch had been 


recently reapplied causing additional bypass.  


The minimal flow to each of the two 5m Stations (7-341 and 7-342) could have been caused by the visually observed aforementioned bypass. 


These conditions produced minimal flows at Sites ID 7-342 and 7-342. Site ID 7-341 recorded 406 liters of runoff, however no successful samples 


were obtained. This is partially due to reoccurring equipment malfunctions. After each sample attempt, the sampler terminated the program 


without an option to resume. The only option was to restart the program from the beginning after each sample attempt. Although this issue 


occurred throughout the storm, the insufficient runoff volume would have resulted in “no liquid detect” each attempt. The sampler was 


reprogrammed after the storm event and is now functioning properly. The accuracy of the flowmeter allows these seemingly negligible flows to be 


measured and recorded; however once through the flume, the minimal amount of runoff exits the system through drainage holes in the catch tray, 


consequently preventing sufficient collection of water for a successful sample. 
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The hydrograph for Site ID 7-340 (EOP) reported an observed RO/RF value for this storm event of 2.38. This value is acceptable, given the 


magnitude of the storm event, when compared to the historic values at the site that ranged from 0.47 – 2.85. The value is likely at the higher end 


of the range for this station because of the flow bypass issues. 


 


The hydrograph for Site ID 7-341 (Middle 5m) reported an observed RO/RF value for this storm event of 0.02. This value is reasonable, given the 


magnitude of the storm event, when compared to the historic values at the site that ranged from 0.04 – 0.22. The value is likely below the range 


for this station because of the flow bypass issues caused by the recent mulch replacement. 


 


The hydrograph for Site ID 7-342 (Upper 5m) reported an observed RO/RF value for this storm event of 0.02. This value is acceptable, given the 


magnitude of the storm event, when compared to the historic values at the site that ranged from 0.04 – 0.73. The value is likely below the range 


for this station because of the flow bypass issues caused by the recent mulch replacement. 
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Post-Event Field Data Checklist 


We recommend that Caltrans Accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we assign the quality of this field 


data a rating of:  Fair    


 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 


2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 


4. Unusable – The entire data package should be rejected. 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volumes seem reasonable given the size of the storm. 
 


Although the measured runoff volumes vary between Site IDs 7-340, 7-341, and 7-342 due to the bypass issue mentioned in the 


Sampling Issues section, the total measured runoff volumes for the Site are reasonable with the measured rainfall 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


Rain gauge located at Site ID 7-342 was used to compare to the recorded rainfall values at Site ID 7-340. 


The runoff response to rainfall seems reasonable, and is similar to the 


rainfall/runoff ratio measured at this site during previous storm events.  


Observed RO/RF at Site IDs 7-341 and 7-342 are low due to the bypass issue mentioned in the Sampling Issues section. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


Not Applicable 
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Field logs have been reviewed for accuracy and completeness. All field logs related to this 


monitoring event have been included in this document.


Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Camarillo (EOP) (7-340)


Event: 10/5/2011


Catchment Area (ha): 0.0836


Assumed Fraction Runoff/Rain Volume: 1.46


Rain Data


Start Date/Time: 10/05/11 03:33


Stop Date/Time: 10/05/11 12:24


Event Rain (mm): 21.59


Max Intensity (mm/hr): 18.29


Runoff Data


Start Date/Time: 10/05/11 03:49


Stop Date/Time: 10/05/11 13:34


Total Flow Volume (L): 42946


Peak Flow (L/s): 8.35


Obs. Fraction Runoff/Rain Volume: 2.379


Sample Data


Start Date/Time: 10/05/11 03:49


Stop Date/Time: 10/05/11 13:34


Estimated Percent Capture: 100%


Successful Aliquots: 253


Notes: RO/RF observed during 2009-2011 at this site ranged from 0.47 – 2.85. The mulch area at 7-341 and 7-342 was replaced on September 20, 2011. This 


condition could have increased flows to the EOP station, resulting in an Observed RO/RF value toward the higher end of the historical range at Site ID 7-340. 


 







Caltrans-defined Rain Event Override Authorization: No recorded Caltrans authorization.
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Flow Rate (L/s)


Event Summary
Site: Camarillo (5m Middle) (7-341)
Event: 10/5/2011


Catchment Area (ha): 0.0983
Assumed Fraction Runoff/Rain Volume: 0.104


Rain Data (user-defined event)


Start Date/Time: 10/05/11 03:33


Stop Date/Time: 10/05/11 12:24


Event Rain (mm): 21.59


Max Intensity (mm/hr): 18.29


Runoff Data


Start Date/Time: 10/05/11 03:49


Stop Date/Time: 10/05/11 12:22


Total Flow Volume (L): 406


Peak Flow (L/s): 0.31
Obs. Fraction Runoff/Rain Volume: 0.019


Notes:
RO/RF observed during 2009-2011 at this site ranged from 0.04 – 0.22. The minimal flow increments recorded allowed runoff to drain from catch tray before ponding a sufficient sample 


volume. Also, the existing longitudinal grade of the freeway is greater than the cross slope of the mulch area, which was replaced on September 20, 2011. This condition reduces flows away 


from the 5m stations, resulting in a lower than expected Observed RO/RF value at Site ID 7-341. 
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Camarillo (5m Upper) (7-342)


Event: 10/5/2011


Catchment Area (ha): 0.1765


Assumed Fraction Runoff/Rain Volume: 0.35


Rain Data


Start Date/Time: 10/05/11 03:33


Stop Date/Time: 10/05/11 12:24


Event Rain (mm): 21.59


Max Intensity (mm/hr): 18.29


Runoff Data


Start Date/Time: 10/05/11 06:53


Stop Date/Time: 10/05/11 11:30


Total Flow Volume (L): 804


Peak Flow (L/s): 1.22


Obs. Fraction Runoff/Rain Volume: 0.021


Sample Data


Start Date/Time: 10/05/11 06:53


Stop Date/Time: 10/05/11 11:11


Estimated Percent Capture: 95%


Successful Aliquots: 7


Notes: RO/RF during 2009-2011 ranged from 0.04 - 0.73. The existing longitudinal grade of the freeway is greater than the cross slope of the mulch area, which was 


replaced on September 20, 2011. This condition reduces flows away from the 5m stations, resulting in a lower than expected Observed RO/RF value at Site ID 7-


342.  
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Laboratory Data Checklist 


 


We recommend that Caltrans Accept this laboratory data package.  


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.  


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and 


metals appear to be reasonable when compared to each other in the same sample.  


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


N/A 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical Data 


Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


7-340 


10/5/2011 7-340 As Diss 1   ug/L 0.5 / 0.1   


10/5/2011 7-340 As Total 2   ug/L 0.5 / 0.1   


10/5/2011 7-340 Cd Diss 0.1 UJ ug/L 0.2 / 0.1   


10/5/2011 7-340 Cd Total 0.6   ug/L 0.2 / 0.1   


10/5/2011 7-340 Cr Diss 9.3   ug/L 1 / 0.09   


10/5/2011 7-340 Cr Total 17   ug/L 1 / 0.09   


10/5/2011 7-340 Cu Diss 20   ug/L 1 / 0.1   


10/5/2011 7-340 Cu Total 61   ug/L 1 / 0.1   


10/5/2011 7-340 DOC N/A 12   mg/L 1 / 0.1   


10/5/2011 7-340 Hardness as CaCO3 Total 70   mg/L 2 / 0.9   


10/5/2011 7-340 NH3-N Total 0.19   mg/L 0.1 / 0.005   


10/5/2011 7-340 Ni Diss 3.3   ug/L 1 / 0.2   


10/5/2011 7-340 Ni Total 10   ug/L 1 / 0.2   


10/5/2011 7-340 P Total 0.37   mg/L 0.03 / 0.008   


10/5/2011 7-340 Pb Diss 0.08 J ug/L 1 / 0.08   


10/5/2011 7-340 Pb Total 15   ug/L 1 / 0.08   


10/5/2011 7-340 pH N/A 9.21   pH Units 0.1 Field Measurement 


10/5/2011 7-340 TDS N/A 156   mg/L 1 / 0.2   


10/5/2011 7-340 Temperature N/A 19.2   C 0.1 Field Measurement 


10/5/2011 7-340 TKN Total 1.93   mg/L 0.1 / 0.04   


10/5/2011 7-340 TOC N/A 14.5   mg/L 1 / 0.1   


10/5/2011 7-340 TSS N/A 92   mg/L 1 / 1   


10/5/2011 7-340 Zn Diss 3.5 J ug/L 5 / 0.9   


10/5/2011 7-340 Zn Total 140   ug/L 5 / 0.9   


7-340 Short Holds – Bottle 1 


10/5/2011 7-340 EC N/A 256   umhos/cm 1 / 0.05   







Final Post Storm Technical Memorandum 


Project: Ornamental RVTS Event Start Date: 10/5/2011 


 Page 12 of 13 


Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


10/5/2011 7-340 NO2-N N/A 0.18   mg/L 0.1 / 0.01   


10/5/2011 7-340 NO3-N N/A 1.34   mg/L 0.1 / 0.005   


10/5/2011 7-340 Ortho-P Diss 0.08   mg/L 0.03 / 0.003   


10/5/2011 7-340 Turbidity N/A 112   NTU 0.05 / 0.01   


7-340 Short Holds – Bottle 2 


10/5/2011 7-340 EC N/A 209   umhos/cm 1 / 0.05   


10/5/2011 7-340 NO2-N N/A 0.12   mg/L 0.1 / 0.01   


10/5/2011 7-340 NO3-N N/A 1.3   mg/L 0.1 / 0.005   


10/5/2011 7-340 Ortho-P Diss 0.12   mg/L 0.03 / 0.003   


10/5/2011 7-340 Turbidity N/A 131   NTU 0.05 / 0.01   


7-340 Short Holds – Bottle 3 


10/5/2011 7-340 EC N/A 173   umhos/cm 1 / 0.05   


10/5/2011 7-340 NO2-N N/A 0.1   mg/L 0.1 / 0.01   


10/5/2011 7-340 NO3-N N/A 0.89   mg/L 0.1 / 0.005   


10/5/2011 7-340 Ortho-P Diss 0.1   mg/L 0.03 / 0.003   


10/5/2011 7-340 Turbidity N/A 105   NTU 0.05 / 0.01   


7-340 Short Holds – Bottle 4 


10/5/2011 7-340 EC N/A 209   umhos/cm 1 / 0.05   


10/5/2011 7-340 NO2-N N/A 0.12   mg/L 0.1 / 0.01   


10/5/2011 7-340 NO3-N N/A 1.38   mg/L 0.1 / 0.005   


10/5/2011 7-340 Ortho-P Diss 0.13   mg/L 0.03 / 0.003   


10/5/2011 7-340 Turbidity N/A 147   NTU 0.05 / 0.01   


7-342 


10/5/2011 7-342 As Diss 1   ug/L 0.5 / 0.1   


10/5/2011 7-342 As Total 1.6   ug/L 0.5 / 0.1   


10/5/2011 7-342 Cd Diss 0.1 J ug/L 0.2 / 0.1   


10/5/2011 7-342 Cd Total 0.7   ug/L 0.2 / 0.1   


10/5/2011 7-342 Cr Diss 9.5   ug/L 1 / 0.09   


10/5/2011 7-342 Cr Total 15   ug/L 1 / 0.09   


10/5/2011 7-342 Cu Diss 12   ug/L 1 / 0.1   
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Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


10/5/2011 7-342 Cu Total 34   ug/L 1 / 0.1   


10/5/2011 7-342 DOC N/A 15.9   mg/L 1 / 0.1   


10/5/2011 7-342 EC N/A 303   umhos/cm 1 / 0.05   


10/5/2011 7-342 Hardness as CaCO3 Total 82   mg/L 2 / 0.9   


10/5/2011 7-342 NH3-N Total 0.31   mg/L 0.1 / 0.005   


10/5/2011 7-342 Ni Diss 2.3   ug/L 1 / 0.2   


10/5/2011 7-342 Ni Total 6.5   ug/L 1 / 0.2   


10/5/2011 7-342 NO2-N N/A 0.09 J mg/L 0.1 / 0.01   


10/5/2011 7-342 NO3-N N/A 1.15   mg/L 0.1 / 0.005   


10/5/2011 7-342 Ortho-P Diss 0.44   mg/L 0.03 / 0.003   


10/5/2011 7-342 P Total 0.75   mg/L 0.03 / 0.008   


10/5/2011 7-342 Pb Diss 0.2 J ug/L 1 / 0.08   


10/5/2011 7-342 Pb Total 7.6   ug/L 1 / 0.08   


10/5/2011 7-342 pH N/A 8.25   pH Units 0.1 Field Measurement 


10/5/2011 7-342 TDS N/A 166   mg/L 1 / 0.2   


10/5/2011 7-342 Temperature N/A 20.2   C 0.1 Field Measurement 


10/5/2011 7-342 TKN Total 1.15   mg/L 0.1 / 0.04   


10/5/2011 7-342 TOC N/A 17.6   mg/L 1 / 0.1   


10/5/2011 7-342 TSS N/A 32   mg/L 1 / 1   


10/5/2011 7-342 Turbidity N/A 134   NTU 0.05 / 0.01   


10/5/2011 7-342 Zn Diss 8.3   ug/L 5 / 0.9   


10/5/2011 7-342 Zn Total 84   ug/L 5 / 0.9   
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Post Storm Technical Memorandum 


Agreement No.: 043A0290 Task Order: 02 


Date: 12/1/2011  


Project: Ornamental RVTS Event Start Date: 11/11/2011 


 


Event Summary 


Station Information Precipitation Information Event Information 


Station 


ID 


Station Name/ 


Location Type 


Actual 


Precip. 


(mm) QPF PoP 


Antecedent 


Dry Hours 


Mobilized 


to Site 


Event 


Runoff 


Vol. (L) 


% 


Capture 


Sufficient 


Sample 


Volume Comments 


7-340 Camarillo (EOP)  Stormwater 15.5 0.40 > 75% 134  Yes 34,817 99% Yes 


RO/RF observed during 2009-2011 at this 


site ranged from 0.47 – 2.85. The mulch 


area at 7-341 and 7-342 was replaced on 


September 20, 2011. This condition 


could have increased flows to the EOP 


station, resulting in an Observed RO/RF 


value toward the higher end of the 


historical range at Site ID 7-340.   


7-341 
Camarillo (5m 


Middle) 
Stormwater  15.5 0.40 > 75% 134 Yes 611 55% Yes 


RO/RF observed during 2009-2011 at this 


site ranged from 0.04 – 0.22. The low 


event capture percentage could be due 


to minimal flows exiting the catch tray 


before a sufficient sample volume could 


accumulate. Also, the existing 


longitudinal grade of the freeway is 


greater than the cross slope of the mulch 


area, which was replenished on 


September 20, 2011. This condition 


reduces flows away from the 5m 


stations, resulting in a lower than 


expected Observed RO/RF value at Site 


ID 7-341.  
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Station Information Precipitation Information Event Information 


Station 


ID 


Station Name/ 


Location Type 


Actual 


Precip. 


(mm) QPF PoP 


Antecedent 


Dry Hours 


Mobilized 


to Site 


Event 


Runoff 


Vol. (L) 


% 


Capture 


Sufficient 


Sample 


Volume Comments 


7-342 
Camarillo (5m 


Upper) 
Stormwater  15.5 0.40 > 75% 134 Yes 825 99% Yes 


RO/RF during 2009-2011 ranged from 


0.04 - 0.73. The existing longitudinal 


grade of the freeway is greater than the 


cross slope of the mulch area, which was 


replaced on September 20, 2011. This 


condition reduces flows away from the 


5m stations, resulting in a lower than 


expected Observed RO/RF value at Site 


ID 7-342.   
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Event Narrative 


Event Description 


A storm system from the Pacific Northwest arrived late in the evening on Friday, November 11, 2011 at the Ornamental Roadside Vegetated 


Treatment Site (ORVTS) located in District 7 (D7), Camarillo, CA. The event was monitored under Contract 43A0290, Task Order 02. This was 


the second monitored event of the 2011/2012 wet season and was preceded by an antecedent dry period of greater than 72 hours (approximately 


134 hours). The predicted quantity of rainfall, 0.50 inches was greater than the required “mobilize” threshold (0.25 inches) and the probability was 


greater than 75%.  This event produced 0.61 inches (15.5 mm) of rainfall within a 5.88-hour period at the Camarillo Site. 


 


Mobilization Summary 


On Wednesday evening, November 9, 2011, the forecasts provided sufficient probability and quantity of precipitation to mobilize; therefore, the 


sampling team was instructed to mobilize and perform the necessary pre-storm activities at the Camarillo Site. The sampling team arrived at the 


Camarillo Site on Thursday, November 10, 2011 to perform pre-storm maintenance and equipment calibration. All stations on site were cleaned, 


calibrated and verified to be functioning properly. During-storm observations were made on November 11
th


 and 12
th


 with the post-storm duties 


performed on November 12
th


. 


 


Sampling Issues 


Historically at this site, the 5m Stations (7-341 and 7-342), have been subject to low observed RO/RF values during storm events. This is due to 


the roadway geometrics. The existing longitudinal grade of the freeway is greater than the cross slope of the mulch area which conveys flows to 


the 5m stations. This causes runoff to partially bypass the 5m stations and flow downstream to Site ID 7-340 (EOP). Also, mulch had been 


recently replenished, possibly generating additional bypass. 


The minimal flows to each of the two 5m Stations (7-341 and 7-342) could have been caused by the visually observed aforementioned bypass. 


Site ID 7-341 recorded 611 liters of runoff, however only 13 successful samples were obtained out of 25 attempts. This low event capture 


percentage could be due to these minimal flows exiting the catch tray before a sufficient sample volume could accumulate. Upon blocking the 


holes in the bottom of the catch trays at Site IDs 7-341 and 7-342, one hole in each was left open to ensure adequate drainage and eliminate the 


development of a standing water condition. Successful sample collection was not impacted at Site ID 7-342, however, as the station historically 


experiences higher runoff volumes than Site ID 7-341. 


The hydrograph for Site ID 7-340 (EOP) reported an observed RO/RF value for this storm event of 2.69. A value this high is anticipated, given the 


magnitude of the storm event, when compared to the historic values at the site that ranged from 0.47 – 2.85; however this value is significantly 


greater than what is typically observed at an EOP station. The value is likely at the higher end of the range for this station because of the flow 


bypass issues. 
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The hydrograph for Site ID 7-341 (Middle 5m) reported an observed RO/RF value for this storm event of 0.05. This value is within the range of 


historic values at the site of 0.04 – 0.22. The value is likely at the lower end of the range for this station because of the flow bypass issues caused 


by the recent mulch replacement. 


The hydrograph for Site ID 7-342 (Upper 5m) reported an observed RO/RF value for this storm event of 0.03. This value is below the range of 


historic values at the site of 0.04 – 0.73. This could be due to the flow bypass issues caused by the recent mulch replacement. 
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Post-Event Field Data Checklist 


We recommend that Caltrans   Accept  this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we assign the quality of this field 


data a rating of:  Fair    


 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 


2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 


4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volumes seem reasonable given the size of the storm. 
 


Although the measured runoff volumes vary between Site IDs 7-340, 7-341, and 7-342 due to the bypass issue mentioned in the 


Sampling Issues section, the total measured runoff volumes for the Site are within the ranges from previous events. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


Rain gauge located at Site ID 7-342 was used to compare to the recorded rainfall values at Site ID 7-340. 


The runoff response to rainfall seems reasonable, and is similar to the 


rainfall/runoff ratio measured at this site during previous storm events.  


Observed RO/RF at Site IDs 7-341 and 7-342 are low due to the bypass issue mentioned in the Sampling Issues section. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


Not Applicable 
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Field logs have been reviewed for accuracy and completeness. All field logs related to this 


monitoring event have been included in this document.


Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Camarillo (EOP) (7-340)


Event: 11/11/2011


Catchment Area (ha): 0.0836


Assumed Fraction Runoff/Rain Volume: 1.46


Rain Data


Start Date/Time: 11/11/11 21:25


Stop Date/Time: 11/12/11 02:18


Event Rain (mm): 15.49


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: 11/11/11 21:29


Stop Date/Time: 11/12/11 03:20


Total Flow Volume (L): 34817


Peak Flow (L/s): 5.15


Obs. Fraction Runoff/Rain Volume: 2.688


Sample Data


Start Date/Time: 11/11/11 21:29


Stop Date/Time: 11/12/11 02:32


Estimated Percent Capture: 99%


Successful Aliquots: 94


Notes:
RO/RF observed during 2009-2011 at this site ranged from 0.47 – 2.85. The mulch area at 7-341 and 7-342 was replaced on September 20, 2011. This condition could have 


increased flows to the EOP station, resulting in an Observed RO/RF value toward the higher end of the historical range at Site ID 7-340. 


 







Caltrans-defined Rain Event Override Authorization: No recorded Caltrans authorization.
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Sample Taken


Event Summary
Site: Camarillo (5m Middle) (7-341)


Event: 11/11/2011


Catchment Area (ha): 0.0983


Assumed Fraction Runoff/Rain Volume: 0.104


Rain Data (user-defined event)


Start Date/Time: 11/11/11 21:25


Stop Date/Time: 11/12/11 02:18


Event Rain (mm): 15.49


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: 11/11/11 21:29


Stop Date/Time: 11/12/11 02:36


Total Flow Volume (L): 611


Peak Flow (L/s): 0.14


Obs. Fraction Runoff/Rain Volume: 0.040


Sample Data


Start Date/Time: 11/11/11 21:30


Stop Date/Time: 11/12/11 02:09


Estimated Percent Capture: 55%


Successful Aliquots: 13


Notes:
RO/RF observed during 2009-2011 at this site ranged from 0.04 – 0.22. The low event capture percentage could be due to minimal flows exiting the catch tray before a sufficient sample 


volume could accumulate. Also, the existing longitudinal grade of the freeway is greater than the cross slope of the mulch area, which was replenished on September 20, 2011. This 


condition reduces flows away from the 5m stations, resulting in a lower than expected Observed RO/RF value at Site ID 7-341. 
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Sample Taken


Event Summary
Site: Camarillo (5m Upper) (7-342)


Event: 11/11/2011


Catchment Area (ha): 0.1765


Assumed Fraction Runoff/Rain Volume: 0.35


Rain Data


Start Date/Time: 11/11/11 21:25


Stop Date/Time: 11/12/11 02:18


Event Rain (mm): 15.49


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: 11/11/11 23:01


Stop Date/Time: 11/12/11 02:19


Total Flow Volume (L): 825


Peak Flow (L/s): 0.40


Obs. Fraction Runoff/Rain Volume: 0.030


Sample Data


Start Date/Time: 11/11/11 23:01


Stop Date/Time: 11/12/11 02:14


Estimated Percent Capture: 99%


Successful Aliquots: 29


Notes:
RO/RF during 2009-2011 ranged from 0.04 - 0.73. The existing longitudinal grade of the freeway is greater than the cross slope of the mulch area, which was replaced on 


September 20, 2011. This condition reduces flows away from the 5m stations, resulting in a lower than expected Observed RO/RF value at Site ID 7-342.
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Laboratory Data Checklist 


We recommend that Caltrans Accept this laboratory data package.  


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.  


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and 


metals appear to be reasonable when compared to each other in the same sample.  


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


N/A 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


 







Post Storm Technical Memorandum 


Project: Ornamental RVTS  Event Start Date: 11/11/2011 


 Page 11 of 13 


Analytical Data 


Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


11/11/2011 7-340 As Diss 0.8   ug/L 0.5 / 0.1   


11/11/2011 7-340 As Total 1.7   ug/L 0.5 / 0.1   


11/11/2011 7-340 Cd Diss 0.1 UJ ug/L 0.2 / 0.1   


11/11/2011 7-340 Cd Total 1   ug/L 0.2 / 0.1   


11/11/2011 7-340 Cr Diss 5.1   ug/L 1 / 0.09   


11/11/2011 7-340 Cr Total 12   ug/L 1 / 0.09   


11/11/2011 7-340 Cu Diss 11   ug/L 1 / 0.1   


11/11/2011 7-340 Cu Total 48   ug/L 1 / 0.1   


11/11/2011 7-340 DOC N/A 7.7   mg/L 1 / 0.1   


11/11/2011 7-340 EC N/A 114   umhos/cm 1 / 0.05   


11/11/2011 7-340 Hardness as CaCO3 Total 52   mg/L 2 / 0.9   


11/11/2011 7-340 NH3-N Total 0.02 J mg/L 0.1 / 0.005   


11/11/2011 7-340 Ni Diss 1.8   ug/L 1 / 0.2   


11/11/2011 7-340 Ni Total 8.1   ug/L 1 / 0.2   


11/11/2011 7-340 NO2-N N/A 0.07 J mg/L 0.1 / 0.01   


11/11/2011 7-340 NO3-N N/A 0.85   mg/L 0.1 / 0.005   


11/11/2011 7-340 Ortho-P Diss 0.12   mg/L 0.03 / 0.003   


11/11/2011 7-340 P Total 0.3   mg/L 0.03 / 0.008   


11/11/2011 7-340 Pb Diss 0.8 J ug/L 1 / 0.08   


11/11/2011 7-340 Pb Total 24   ug/L 1 / 0.08   


11/11/2011 7-340 pH N/A 9.16   pH Units 0.01 / 0.01 Field Measurement 


11/11/2011 7-340 TDS N/A 80   mg/L 1 / 0.2   


11/11/2011 7-340 Temperature N/A 11.9   C 0.1 / 0.1 Field Measurement 


11/11/2011 7-340 TKN Total 0.91   mg/L 0.1 / 0.04   


11/11/2011 7-340 TOC N/A 16.6   mg/L 1 / 0.1   


11/11/2011 7-340 TSS N/A 83   mg/L 1 / 1   


11/11/2011 7-340 Turbidity N/A 71.8   NTU 0.05 / 0.01   


11/11/2011 7-340 Zn Diss 2.3 J ug/L 5 / 0.9   
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Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


11/11/2011 7-340 Zn Total 130   ug/L 5 / 0.9   


11/11/2011 7-341 As Diss 1.9   ug/L 0.5 / 0.1   


11/11/2011 7-341 As Total 2.4   ug/L 0.5 / 0.1   


11/11/2011 7-341 Cd Diss 0.1 UJ ug/L 0.2 / 0.1   


11/11/2011 7-341 Cd Total 0.2   ug/L 0.2 / 0.1   


11/11/2011 7-341 Cr Diss 6.6   ug/L 1 / 0.09   


11/11/2011 7-341 Cr Total 8.6   ug/L 1 / 0.09   


11/11/2011 7-341 Cu Diss 7   ug/L 1 / 0.1   


11/11/2011 7-341 Cu Total 11   ug/L 1 / 0.1   


11/11/2011 7-341 DOC N/A 9.8   mg/L 1 / 0.1   


11/11/2011 7-341 EC N/A 12   umhos/cm 1 / 0.05   


11/11/2011 7-341 Hardness as CaCO3 Total 70   mg/L 2 / 0.9   


11/11/2011 7-341 NH3-N Total 0.05 J mg/L 0.1 / 0.005   


11/11/2011 7-341 Ni Diss 1.8   ug/L 1 / 0.2   


11/11/2011 7-341 Ni Total 3.2   ug/L 1 / 0.2   


11/11/2011 7-341 NO2-N N/A 0.05 J mg/L 0.1 / 0.01   


11/11/2011 7-341 NO3-N N/A 0.71   mg/L 0.1 / 0.005   


11/11/2011 7-341 Ortho-P Diss 0.34   mg/L 0.03 / 0.003   


11/11/2011 7-341 P Total 0.45   mg/L 0.03 / 0.008   


11/11/2011 7-341 Pb Diss 0.5 J ug/L 1 / 0.08   


11/11/2011 7-341 Pb Total 6.5   ug/L 1 / 0.08   


11/11/2011 7-341 pH N/A 8.34   pH Units 0.01 / 0.01 Field Measurement 


11/11/2011 7-341 TDS N/A 170   mg/L 1 / 0.2   


11/11/2011 7-341 Temperature N/A 12.2   C 0.1 / 0.1 Field Measurement 


11/11/2011 7-341 TKN Total 0.73   mg/L 0.1 / 0.04   


11/11/2011 7-341 TOC N/A 9.9   mg/L 1 / 0.1   


11/11/2011 7-341 TSS N/A 16   mg/L 1 / 1   


11/11/2011 7-341 Turbidity N/A 24.3   NTU 0.05 / 0.01   


11/11/2011 7-341 Zn Diss 5.2   ug/L 5 / 0.9   


11/11/2011 7-341 Zn Total 19   ug/L 5 / 0.9   
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Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


11/11/2011 7-342 As Diss 1.1   ug/L 0.5 / 0.1   


11/11/2011 7-342 As Total 1.3   ug/L 0.5 / 0.1   


11/11/2011 7-342 Cd Diss 0.1 UJ ug/L 0.2 / 0.1   


11/11/2011 7-342 Cd Total 0.1   ug/L 0.2 / 0.1   


11/11/2011 7-342 Cr Diss 5.9   ug/L 1 / 0.09   


11/11/2011 7-342 Cr Total 7.6   ug/L 1 / 0.09   


11/11/2011 7-342 Cu Diss 5.2   ug/L 1 / 0.1   


11/11/2011 7-342 Cu Total 9.2   ug/L 1 / 0.1   


11/11/2011 7-342 DOC N/A 9.5   mg/L 1 / 0.1   


11/11/2011 7-342 EC N/A 215   umhos/cm 1 / 0.05   


11/11/2011 7-342 Hardness as CaCO3 Total 58   mg/L 2 / 0.9   


11/11/2011 7-342 NH3-N Total 0.13   mg/L 0.1 / 0.005   


11/11/2011 7-342 Ni Diss 1.6   ug/L 1 / 0.2   


11/11/2011 7-342 Ni Total 2.3   ug/L 1 / 0.2   


11/11/2011 7-342 NO2-N N/A 0.04 J mg/L 0.1 / 0.01   


11/11/2011 7-342 NO3-N N/A 0.41   mg/L 0.1 / 0.005   


11/11/2011 7-342 Ortho-P Diss 0.62   mg/L 0.03 / 0.003   


11/11/2011 7-342 P Total 0.64   mg/L 0.03 / 0.008   


11/11/2011 7-342 Pb Diss 0.4 J ug/L 1 / 0.08   


11/11/2011 7-342 Pb Total 4   ug/L 1 / 0.08   


11/11/2011 7-342 pH N/A 8.61   pH Units 0.01 / 0.01 Field Measurement 


11/11/2011 7-342 TDS N/A 142   mg/L 1 / 0.2   


11/11/2011 7-342 Temperature N/A 11.2   C 0.1 / 0.1 Field Measurement 


11/11/2011 7-342 TKN Total 0.85   mg/L 0.1 / 0.04   


11/11/2011 7-342 TOC N/A 18.4   mg/L 1 / 0.1   


11/11/2011 7-342 TSS N/A 9   mg/L 1 / 1   


11/11/2011 7-342 Turbidity N/A 12.9   NTU 0.05 / 0.01   


11/11/2011 7-342 Zn Diss 5   ug/L 5 / 0.9   


11/11/2011 7-342 Zn Total 16   ug/L 5 / 0.9   
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Date: 12/7/2011  


Project: Ornamental RVTS Event Start Date: 11/20/2011 


 


Event Summary 


Station Information Precipitation Information Event Information 


Station 


ID 


Station Name/ 


Location Type 


Actual 


Precip. 


(mm) QPF PoP 


Antecedent 


Dry Hours 


Mobilized 


to Site 


Event 


Runoff 


Vol. (L) 


% 


Capture 


Sufficient 


Sample 


Volume Comments 


7-340 Camarillo (EOP)  Stormwater  22.4 0.40 > 75% 197  Yes 52,423 82% Yes 


RO/RF observed during 2009-2011 at this 


site ranged from 0.47 – 2.85. The mulch 


area at 7-341 and 7-342 was replaced on 


September 20, 2011. This condition 


could have increased flows to the EOP 


station. Additionally, flow rate spikes are 


due to sediment clogging the bubbler. 


These conditions result in an Observed 


RO/RF value toward the higher end of 


the historical range at Site ID 7-340.   


7-341 
Camarillo (5m 


Middle) 
 Stormwater 22.4 0.40 > 75%  197 Yes 1,045 34% Yes 


RO/RF observed during 2009-2011 at this 


site ranged from 0.04 – 0.22. The low 


event capture percentage could be due 


to minimal flows exiting the catch tray 


before a sufficient sample volume could 


accumulate. Also, the existing 


longitudinal grade of the freeway is 


greater than the cross slope of the mulch 


area, which was replenished on 


September 20, 2011. This condition 


reduces flows away from the 5m 


stations, resulting in a lower than 


expected Observed RO/RF value at Site 


ID 7-341.   
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Station Information Precipitation Information Event Information 


Station 


ID 


Station Name/ 


Location Type 


Actual 


Precip. 


(mm) QPF PoP 


Antecedent 


Dry Hours 


Mobilized 


to Site 


Event 


Runoff 


Vol. (L) 


% 


Capture 


Sufficient 


Sample 


Volume Comments 


7-342 
Camarillo (5m 


Upper) 
 Stormwater  22.4 0.40 > 75%  197 Yes 4,023 84% Yes 


RO/RF during 2009-2011 ranged from 


0.04 - 0.73. The existing longitudinal 


grade of the freeway is greater than the 


cross slope of the mulch area, which was 


replaced on September 20, 2011. This 


condition reduces flows away from the 


5m stations, resulting in a lower than 


expected Observed RO/RF value at Site 


ID 7-342.   
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Event Narrative 


Event Description 


A storm system from the Pacific Northwest arrived in the morning on Sunday, November 20, 2011 at the Ornamental Roadside Vegetated 


Treatment Site (ORVTS) located in District 7 (D7), Camarillo, CA. The event was monitored under Contract 43A0290, Task Order 02. This was 


the third monitored event of the 2011/2012 wet season and was preceded by an antecedent dry period of greater than 72 hours (approximately 197 


hours). The predicted quantity of rainfall, 0.40 inches was greater than the required “mobilize” threshold (0.25 inches) and the probability was 


greater than 75%.  This event produced 0.88 inches (15.5 mm) of rainfall within a 5.88-hour period at the Camarillo Site. 


 


Mobilization Summary 


On Friday evening, November 18, 2011, the forecasts provided sufficient probability and quantity of precipitation to mobilize; therefore, the 


sampling team was instructed to mobilize and perform the necessary pre-storm activities at the Camarillo Site. The sampling team arrived at the 


Camarillo Site on Saturday morning, November 19, 2011 to perform pre-storm maintenance and equipment calibration. All stations onsite were 


cleaned, calibrated and verified to be functioning properly. During-storm observations were made on November 20
th


 with the post-storm duties 


performed on November 21
st
. 


 


Sampling Issues 


Numerous times during the storm, when sampling crews arrived on site, sediment was observed to be built up within in the flume over the bubbler 


sensor at Site ID 7-340. These build-ups are illustrated on the hydrograph as relatively large peaks on the flow rate curve, as the sediment caused 


the flowmeter to record inaccurate head readings. The sediment was immediately removed to restore the bubbler functionality and head readings 


were verified by field crews to be accurate. This issue caused the observed RO/RF to be increased due to the flow rate peaks.  


Additionally, during the storm, at approximately 1147 hours, field crews observed that the sampler at Site ID 7-340 was reporting “no liquid 


detected” after each sample attempt. The crews determined that the sampler could not pull complete samples due to gravel and sediment clogging 


the intake tubing.  Field crews used deionized water at the output (where the pump line discharges into the carboy) to flush the tubing out during 


the purge cycle of one of the unsuccessful sample attempts. The strainer was pulled from the intake side in order to allow discharge of all the 


sediment. The sampler strainer was replaced and sample bottle reattached once the clog was removed. Each ensuing sample pulled after the flush 


was successful.  During the clog, 25 sample attempts proved unsuccessful. 


Historically at this site, the 5m Stations (7-341 and 7-342), have been subject to low observed RO/RF values during storm events. This is due to 


the roadway geometrics. The existing longitudinal grade of the freeway is greater than the cross slope of the mulch area which conveys flows to 


the 5m stations. This causes runoff to partially bypass the 5m stations and flow downstream to Site ID 7-340 (EOP). Also, mulch had been 


recently replenished, possibly generating additional bypass. 
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The minimal flows to each of the two 5m Stations (7-341 and 7-342) could have been caused by the visually observed aforementioned bypass. 


Site ID 7-341 recorded 1045 liters of runoff, however only 18 successful samples were obtained out of 38 attempts. This low event capture 


percentage could be due to these minimal flows exiting the catch tray before a sufficient sample volume could accumulate in the catch tray. Upon 


blocking the holes in the bottom of the catch trays at Site IDs 7-341 and 7-342, one hole in each was left open to ensure adequate drainage and 


eliminate the development of a standing water condition. Successful sample collection was not impacted at Site ID 7-342, however, as the station 


historically experiences higher runoff volumes than Site ID 7-341. Successful samples at Site ID 7-341 were captured during the peak in the 


rainfall intensity of the storm which allowed for enough flow volume to accumulate in the catch tray. Samples at Site ID 7-341 were submitted for 


analysis based on the captured volume, however the percent capture (34%) does not justify acceptance of the station’s data. Site ID 7-342 was also 


submitted for analysis. 


The hydrograph for Site ID 7-340 (EOP) reported an observed RO/RF value for this storm event of 2.81. This value is acceptable, given the 


magnitude of the storm event, when compared to the historic values at the site that ranged from 0.47 – 2.85. The value is likely at the higher end 


of the range for this station because of the inaccurate flow readings r and flow bypass issues. 


The hydrograph for Site ID 7-341 (Middle 5m) reported an observed RO/RF value for this storm event of 0.06. This value is reasonable, given the 


magnitude of the storm event, when compared to the historic values at the site that ranged from 0.04 – 0.22. The value is likely at the lower end of 


the range for this station because of the flow bypass issues caused by the recent mulch replacement. 


The hydrograph for Site ID 7-342 (Upper 5m) reported an observed RO/RF value for this storm event of 0.10. This value is acceptable, given the 


magnitude of the storm event, when compared to the historic values at the site that ranged from 0.04 – 0.73. The value is likely at the lower end of 


the range for this station because of the flow bypass issues caused by the recent mulch replacement. 
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Post-Event Field Data Checklist 


We recommend that Caltrans  Accept  this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we assign the quality of this field 


data a rating of:  Fair    


 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 


2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 


4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volumes seem reasonable given the size of the storm. 
 


Although the measured runoff volumes vary between Site IDs 7-340, 7-341, and 7-342 due to the bypass issue mentioned in the 


Sampling Issues section, the total measured runoff volumes for the Site are within the ranges from previous events. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


Rain gauge located at Site ID 7-342 was used to compare to the recorded rainfall values at Site ID 7-340. 


The runoff response to rainfall seems reasonable, and is similar to the 


rainfall/runoff ratio measured at this site during previous storm events.  


Observed RO/RF at Site IDs 7-341 and 7-342 are low due to the bypass issue mentioned in the Sampling Issues section. The bubbler 


clogs at 7-340 caused falsely elevated flow spikes, but these appear to have a negligible impact on total event flow volume. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


Not Applicable 
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Field logs have been reviewed for accuracy and completeness. All field logs related to this 


monitoring event have been included in this document.


Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Camarillo (EOP) (7-340)
Event: 11/20/2011


Catchment Area (ha): 0.0836
Assumed Fraction Runoff/Rain Volume: 1.46


Rain Data


Start Date/Time: 11/20/11 07:32


Stop Date/Time: 11/20/11 14:57


Event Rain (mm): 22.35


Max Intensity (mm/hr): 42.67


Runoff Data


Start Date/Time: 11/20/11 07:38


Stop Date/Time: 11/20/11 15:30


Total Flow Volume (L): 52423


Peak Flow (L/s): 21.14


Obs. Fraction Runoff/Rain Volume: 2.805


Sample Data


Start Date/Time: 11/20/11 07:38


Stop Date/Time: 11/20/11 14:57


Estimated Percent Capture: 82%


Successful Aliquots: 117


Notes:
RO/RF observed during 2009-2011 at this site ranged from 0.47 – 2.85. The mulch area at 7-341 and 7-342 was replaced on September 20, 2011. This condition could have increased 


flows to the EOP station. Additionally, sediment clogging the bubbler caused falsely elevated flow spikes and these appear to have a negligible impact on total event flow volume. These 


conditions result in an Observed RO/RF value toward the higher end of the historical range at Site ID 7-340. 


 







Caltrans-defined Rain Event Override Authorization: No recorded Caltrans authorization.
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Camarillo (5m Middle) (7-341)


Event: 11/20/2011


Catchment Area (ha): 0.0983


Assumed Fraction Runoff/Rain Volume: 0.104


Rain Data (user-defined event)


Start Date/Time: 11/20/11 07:32


Stop Date/Time: 11/20/11 14:57


Event Rain (mm): 22.35


Max Intensity (mm/hr): 42.67


Runoff Data
Start Date/Time: 11/20/11 07:35


Stop Date/Time: 11/20/11 15:05


Total Flow Volume (L): 1045


Peak Flow (L/s): 1.92


Obs. Fraction Runoff/Rain Volume: 0.048


Sample Data


Start Date/Time: 11/20/11 07:36


Stop Date/Time: 11/20/11 10:46


Estimated Percent Capture: 34%


Successful Aliquots: 18


Notes:


RO/RF observed during 2009-2011 at this site ranged from 0.04 – 0.22. The low event capture percentage could be due to minimal flows exiting the catch tray before a sufficient sample 


volume could accumulate. Also, the existing longitudinal grade of the freeway is greater than the cross slope of the mulch area, which was replenished on September 20, 2011. This 


condition reduces flows away from the 5m stations, resulting in a lower than expected Observed RO/RF value at Site ID 7-341. The sample for this site was inadvertently submitted for 


analysis, but data is rejected due to low percent capture.
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Camarillo (5m Upper) (7-342)


Event: 11/20/2011


Catchment Area (ha): 0.1765


Assumed Fraction Runoff/Rain Volume: 0.35


Rain Data


Start Date/Time: 11/20/11 07:32


Stop Date/Time: 11/20/11 14:57


Event Rain (mm): 22.35


Max Intensity (mm/hr): 42.67


Runoff Data


Start Date/Time: 11/20/11 10:27


Stop Date/Time: 11/20/11 14:06


Total Flow Volume (L): 4023


Peak Flow (L/s): 10.39


Obs. Fraction Runoff/Rain Volume: 0.102


Sample Data


Start Date/Time: 11/20/11 10:27


Stop Date/Time: 11/20/11 11:19


Estimated Percent Capture: 84%


Successful Aliquots: 53


Notes: RO/RF during 2009-2011 ranged from 0.04 - 0.73. The existing longitudinal grade of the freeway is greater than the cross slope of the mulch area, which was replaced on September 20, 


2011. This condition reduces flows away from the 5m stations, resulting in a lower than expected Observed RO/RF value at Site ID 7-342.
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Laboratory Data Checklist 


We recommend that Caltrans Accept this laboratory data package.  


 


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.  


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and 


metals appear to be reasonable when compared to each other in the same sample.  


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


N/A 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


We recommend that laboratory data for Site ID 7-341 be rejected due to low percent capture. 
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Analytical Data 


Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


11/20/2011  7-340 As Diss 0.7  ug/L 0.5 / 0.1   


11/20/2011  7-340 As Total 1.1  ug/L 0.5 / 0.1   


11/20/2011  7-340 Cd Diss 0.1 UJ ug/L 0.2 / 0.1   


11/20/2011  7-340 Cd Total 0.2  ug/L 0.2 / 0.1   


11/20/2011  7-340 Cr Diss 6  ug/L 1 / 0.09   


11/20/2011  7-340 Cr Total 9.5  ug/L 1 / 0.09   


11/20/2011  7-340 Cu Diss 12  ug/L 1 / 0.1   


11/20/2011  7-340 Cu Total 32  ug/L 1 / 0.1   


11/20/2011  7-340 DOC N/A 6.4  mg/L 1 / 0.1   


11/20/2011  7-340 EC N/A 141  umhos/cm 1 / 0.05   


11/20/2011  7-340 Hardness as CaCO3 Total 48  mg/L 2 / 0.9   


11/20/2011  7-340 NH3-N Total 0.07 J mg/L 0.1 / 0.005   


11/20/2011  7-340 Ni Diss 1.6  ug/L 1 / 0.2   


11/20/2011  7-340 Ni Total 4.7  ug/L 1 / 0.2   


11/20/2011  7-340 NO2-N N/A 0.07 J mg/L 0.1 / 0.01   


11/20/2011  7-340 NO3-N N/A 0.92  mg/L 0.1 / 0.005   


11/20/2011  7-340 Ortho-P Diss 0.07  mg/L 0.03 / 0.003   


11/20/2011  7-340 P Total 0.17  mg/L 0.03 / 0.008   


11/20/2011  7-340 Pb Diss 0.2 J ug/L 1 / 0.08   


11/20/2011  7-340 Pb Total 8  ug/L 1 / 0.08   


11/20/2011  7-340 pH N/A 9.44  pH Units 0.01 / 0.01 Field Measurement 


11/20/2011  7-340 TDS N/A 58  mg/L 1 / 0.2   


11/20/2011  7-340 Temperature N/A 12.2  C 0.1 / 0.1 Field Measurement 


11/20/2011  7-340 TKN Total 0.39  mg/L 0.1 / 0.04   


11/20/2011  7-340 TOC N/A 9  mg/L 1 / 0.1   


11/20/2011  7-340 TSS N/A 34  mg/L 1 / 1   


11/20/2011  7-340 Turbidity N/A 39.3  NTU 0.05 / 0.01   


11/20/2011  7-340 Zn Diss 4.3 J ug/L 5 / 0.9   
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Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


11/20/2011  7-340 Zn Total 70  ug/L 5 / 0.9   


11/20/2011  7-341 As Diss 1.2 R ug/L 0.5 / 0.1 Reject due to low % capture  


11/20/2011  7-341 As Total 1.6 R ug/L 0.5 / 0.1 Reject due to low % capture  


11/20/2011  7-341 Cd Diss 0.1 UJ/R ug/L 0.2 / 0.1 Reject due to low % capture  


11/20/2011  7-341 Cd Total 0.2 R ug/L 0.2 / 0.1 Reject due to low % capture  


11/20/2011  7-341 Cr Diss 3.2 R ug/L 1 / 0.09 Reject due to low % capture  


11/20/2011  7-341 Cr Total 5.2 R ug/L 1 / 0.09 Reject due to low % capture  


11/20/2011  7-341 Cu Diss 6.3 R ug/L 1 / 0.1 Reject due to low % capture  


11/20/2011  7-341 Cu Total 13 R ug/L 1 / 0.1 Reject due to low % capture  


11/20/2011  7-341 DOC N/A 7 R mg/L 1 / 0.1 Reject due to low % capture  


11/20/2011  7-341 EC N/A 189 R umhos/cm 1 / 0.05 Reject due to low % capture  


11/20/2011  7-341 Hardness as CaCO3 Total 54 R mg/L 2 / 0.9 Reject due to low % capture  


11/20/2011  7-341 NH3-N Total 0.01 J/R mg/L 0.1 / 0.005 Reject due to low % capture  


11/20/2011  7-341 Ni Diss 1.2 R ug/L 1 / 0.2 Reject due to low % capture  


11/20/2011  7-341 Ni Total 2.9 R ug/L 1 / 0.2 Reject due to low % capture  


11/20/2011  7-341 NO2-N N/A 0.02 J/R mg/L 0.1 / 0.01 Reject due to low % capture  


11/20/2011  7-341 NO3-N N/A 0.34 R mg/L 0.1 / 0.005 Reject due to low % capture  


11/20/2011  7-341 Ortho-P Diss 0.37 R mg/L 0.03 / 0.003 Reject due to low % capture  


11/20/2011  7-341 P Total 0.49 R mg/L 0.03 / 0.008 Reject due to low % capture  


11/20/2011  7-341 Pb Diss 0.2 J/R ug/L 1 / 0.08 Reject due to low % capture  


11/20/2011  7-341 Pb Total 4.8 R ug/L 1 / 0.08 Reject due to low % capture  


11/20/2011  7-341 pH N/A 9.07 R pH Units 0.01 / 0.01 Field Measurement 


11/20/2011  7-341 TDS N/A 104 R mg/L 1 / 0.2 Reject due to low % capture  


11/20/2011  7-341 Temperature N/A 12.3 R C 0.1 / 0.1 Field Measurement 


11/20/2011  7-341 TKN Total 0.43 R mg/L 0.1 / 0.04 Reject due to low % capture  


11/20/2011  7-341 TOC N/A 7.5 R mg/L 1 / 0.1 Reject due to low % capture  


11/20/2011  7-341 TSS N/A 29 R mg/L 1 / 1 Reject due to low % capture  


11/20/2011  7-341 Turbidity N/A 23.9 R NTU 0.05 / 0.01 Reject due to low % capture  


11/20/2011  7-341 Zn Diss 4.6 J/R ug/L 5 / 0.9 Reject due to low % capture  


11/20/2011  7-341 Zn Total 30 R ug/L 5 / 0.9 Reject due to low % capture  
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Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


11/20/2011  7-342 As Diss 0.9  ug/L 0.5 / 0.1   


11/20/2011  7-342 As Total 1  ug/L 0.5 / 0.1   


11/20/2011  7-342 Cd Diss 0.1 UJ ug/L 0.2 / 0.1   


11/20/2011  7-342 Cd Total 0.1 UJ ug/L 0.2 / 0.1   


11/20/2011  7-342 Cr Diss 5.7  ug/L 1 / 0.09   


11/20/2011  7-342 Cr Total 7  ug/L 1 / 0.09   


11/20/2011  7-342 Cu Diss 6.3  ug/L 1 / 0.1   


11/20/2011  7-342 Cu Total 11  ug/L 1 / 0.1   


11/20/2011  7-342 DOC N/A 6.7  mg/L 1 / 0.1   


11/20/2011  7-342 EC N/A 165  umhos/cm 1 / 0.05   


11/20/2011  7-342 Hardness as CaCO3 Total 50  mg/L 2 / 0.9   


11/20/2011  7-342 NH3-N Total 0.03 J mg/L 0.1 / 0.005   


11/20/2011  7-342 Ni Diss 1.1  ug/L 1 / 0.2   


11/20/2011  7-342 Ni Total 1.8  ug/L 1 / 0.2   


11/20/2011  7-342 NO2-N N/A 0.03 J mg/L 0.1 / 0.01   


11/20/2011  7-342 NO3-N N/A 0.42  mg/L 0.1 / 0.005   


11/20/2011  7-342 Ortho-P Diss 0.49  mg/L 0.03 / 0.003   


11/20/2011  7-342 P Total 0.53  mg/L 0.03 / 0.008   


11/20/2011  7-342 Pb Diss 0.2 J ug/L 1 / 0.08   


11/20/2011  7-342 Pb Total 2.2  ug/L 1 / 0.08   


11/20/2011  7-342 pH N/A 9.12  pH Units 0.01 / 0.01 Field Measurement 


11/20/2011  7-342 TDS N/A 70  mg/L 1 / 0.2   


11/20/2011  7-342 Temperature N/A 12.1  C 0.1 / 0.1 Field Measurement 


11/20/2011  7-342 TKN Total 0.36  mg/L 0.1 / 0.04   


11/20/2011  7-342 TOC N/A 7.4  mg/L 1 / 0.1   


11/20/2011  7-342 TSS N/A 4  mg/L 1 / 1   


11/20/2011  7-342 Turbidity N/A 12.5  NTU 0.05 / 0.01   


11/20/2011  7-342 Zn Diss 5.5  ug/L 5 / 0.9   


11/20/2011  7-342 Zn Total 17  ug/L 5 / 0.9   
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event Flow 
Vol. (L) 


% 
Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-338 Newbury Park Influent Rainfall 0.46 0.5 / 85-90% <24 Yes 96,688 99 Yes 


The volume of flow received by the 
influent was calculated because of a 
ponding issue at the downstream of 
the influent structure (approximately 
2.25” depth). The influent flume is a 2”-
45” WSC and the flows were adjusted 
based upon a zero elevation set at 
2.25”. The equation used to make the 
flow adjustments is shown in this 
report under the “Sampling Issues” 
section.  


7-339 Newbury Park Effluent Rainfall 0.46 0.5 / 85-90% <24 Yes 27,099 99 Yes 


The runoff which passed through the 
influent station was collected and 
sampled by the effluent station. This 
station functioned properly through the 
duration of the event.   
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Event Description: 
 
Event No. 1 arrived Saturday, December 12, 2009 at the Ornamental Roadside Vegetated Treatment Site (Newbury Park Site) located in District 7 
(D7), Newbury Park, California.  The event was monitored under Contract 43A0210, Task Order 17.  This storm event was the second monitored 
event of the 2009/2010 wet season and was preceded by an antecedent dry period of less than 0.10 inches of rain for less than 24 hours.  The 
predicted quantity of rainfall, 0.50” was above the required “mobilize” threshold (>0.25”), and the probability, 85-95% fulfilled the probability 
requirements (75% or greater).  Authorization to mobilize due to the low antecedent dry period was required and obtained from Caltrans prior to the 
event.  
 
Mobilization Summary: 
 
A team mobilized to the Newbury Park Site to monitor this storm event. The team arrived at the Newbury Park site early on Friday, December 11, 
2009 (approximately 07:30). That morning, the crew noted a small amount of rainfall had occurred overnight. On Friday, December 11, 2009, the 
field crew preformed all the pre-storm duties and worked on calibrating the flume (flow vs. area method) due to the ponding issue experienced during 
the previous event.  Late Friday night, a small storm passed over the site and the crew noted that the flow meter was not registering the flows as they 
passed through the influent flume (7-338).  It was determined early Saturday, December 12, 2009, that the calibration method used (flow vs. area) 
required a velocimeter.  The field crew used most of Saturday to recalibrate the flume and determined that the flow vs. head method was potential 
valid solution. A flume manufacturer was researched, and flow vs. head equations were found for various flume sections. The equation for a 2”-45° 
WSC flume was applied to the influent flume and shortly after, the storm event began. The during-storm observations were made on the evening of 
Saturday, December 12, 2009 and the post-storm inspections were made on Sunday, December 13, 2009.  It appeared that the flow vs. head 
calibration method was successful for this event. 
 
Sampling Issues: 
 
At the influent station (7-338), the flume was calibrated based upon a constant ponded depth of 2.25”.  The flow vs. head calibration method was 
used to calculate the amount of flow for every inch of head that passed through the flume.  The equation used for this method was: 


 
Where Q = flow (cfs) and H = head (feet) 
All flows were calculated based on the actual depth, then subtracted from the calculated flow generated by a depth of 2.25 inches.  (Example, if the 
measured depth was 4 inches, then a Q value will be determined based on H equal to 4 inches.  This Q value is then subtracted from the Q value 
determined from using H equal to 2.25 inches, which allows for Q to be calculated based on 1.75 inches of flow.)  In addition, the bubbler was 
adjusted to measure 2.25 inches as zero.  When there are no flows in the flume, the level reading is negative, and as flows enter the system to the 
ponded depth of 2.25 inches, the bubbler level reading converges to zero.  Finally, during this event, it was observed by the field crews that the flows 
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which passed through the influent flume exceeded the flow rate (pacing) set for this event, which caused the flow meter to send a pulse to the sampler 
at a faster rate than the sampler could draw a sample.  It was determined that the sampler could draw a 250ml sample once every three minutes.  This 
was the reason why the hydrograph has a flow and sample lag.  (Samples taken after rainfall and runoff have ended.). 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept/reject this field data package. (Delete one) 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent/Fair/Poor/Unusable. (Delete all but one. Discuss in the narrative any factors that prevented an “Excellent” rating in the narrative.)  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


     No. This being the first event at this site, there is no previous data to support the volumes of runoff calculated. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
     No. Similar to the above, there is no prior event data to support the rainfall/runoff rates. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


    No, it is uncertain as to why the influent flows are significantly higher.  The drainage area could be much larger than estimated. 
Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Newbury Park Influent (7-338)
Event: 12/12/2009


Catchment Area (ha): 0.4158
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 12/12/09 16:32


Stop Date/Time: 12/13/09 02:04


Event Rain (mm): 11.68
Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 12/12/09 16:38


Stop Date/Time: 12/13/09 03:53


Total Flow Volume (L): 96688
Peak Flow (L/s): 17.21


Obs. Fraction Runoff/Rain Volume: 1.990


Sample Data
Start Date/Time: 12/12/09 16:47


Stop Date/Time: 12/13/09 05:15


Estimated Percent Capture: 99%
Successful Aliquots: 209


Notes: The RO/RF ratio is greater than 1.0. This could be due to the size of the drainage area. It is possible that the original drainage area estimate is significantly 
smaller than the actual area. Ponding of 2.25" occurs at this location. The flume and flowmeter have been adjusted to account for this ponded depth.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Newbury Park Effluent (7-339)
Event: 12/12/2009


Catchment Area (ha): 0.4629
Assumed Fraction Runoff/Rain Volume: 0.27


Rain Data
Start Date/Time: 12/12/09 16:32


Stop Date/Time: 12/13/09 02:04


Event Rain (mm): 11.68
Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 12/12/09 16:33


Stop Date/Time: 12/13/09 03:53


Total Flow Volume (L): 27099
Peak Flow (L/s): 8.49


Obs. Fraction Runoff/Rain Volume: 0.501


Sample Data
Start Date/Time: 12/12/09 17:00


Stop Date/Time: 12/13/09 03:00


Estimated Percent Capture: 99%
Successful Aliquots: 159


Notes:  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept/reject/partially reject this laboratory data package. (Delete all but one. If the recommendation is to reject some or 
all of this data package, specify which parts should be rejected and why.) 
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sample 
Date Site ID Parameter Fraction value Qualifier Units 


Reporting 
Limit 


12/13/2009 7-338 DOC N/A 4.8   mg/L 1 
12/13/2009 7-338 EC N/A 100   umhos/cm 1 
12/13/2009 7-338 Hardness as CaCO3 Total 50   mg/L 2 
12/12/2009 7-338 pH N/A 7.6   pH Units 0.1 
12/13/2009 7-338 TDS N/A 52   mg/L 1 
12/12/2009 7-338 Temperature N/A 14.9   C 0.1 
12/13/2009 7-338 TOC N/A 6.4   mg/L 1 
12/13/2009 7-338 TSS N/A 18   mg/L 1 
12/13/2009 7-338 Turbidity N/A 22.2   NTU 0.05 
12/13/2009 7-338 As Total 1.9   ug/L 0.5 
12/13/2009 7-338 As Diss 1.4   ug/L 0.5 
12/13/2009 7-338 Cd Total 0.2   ug/L 0.2 
12/13/2009 7-338 Cd Diss 0.1 U ug/L 0.2 
12/13/2009 7-338 Cr Total 5.9   ug/L 1 
12/13/2009 7-338 Cr Diss 1.9   ug/L 1 
12/13/2009 7-338 Cu Total 23   ug/L 1 
12/13/2009 7-338 Cu Diss 9.6   ug/L 1 
12/13/2009 7-338 Ni Total 5.2   ug/L 1 
12/13/2009 7-338 Ni Diss 2   ug/L 1 
12/13/2009 7-338 Pb Total 3.7   ug/L 1 
12/13/2009 7-338 Pb Diss 0.08 U ug/L 1 
12/13/2009 7-338 Zn Total 64   ug/L 5 
12/13/2009 7-338 Zn Diss 14   ug/L 5 
12/13/2009 7-338 NH3-N Total 0.3   mg/L 0.1 
12/13/2009 7-338 NO2-N N/A 0.04 J mg/L 0.1 
12/13/2009 7-338 NO3-N N/A 0.25   mg/L 0.1 
12/13/2009 7-338 Ortho-P Diss 0.03   mg/L 0.03 







Post Storm Technical Memorandum   
 Contract No: Contract 43A0210 
 Task Order: 17 
 Project: ORVTS Event Start Date: 12/12/2009 
 
 


 Page 9 of 10 
 


Analytical 


Sample 
Date Site ID Parameter Fraction value Qualifier Units 


Reporting 
Limit 


12/13/2009 7-338 P Total 0.06   mg/L 0.03 
12/13/2009 7-338 TKN Total 0.98   mg/L 0.1 
12/13/2009 7-339 DOC N/A 4.6   mg/L 1 
12/13/2009 7-339 EC N/A 83.1   umhos/cm 1 
12/13/2009 7-339 Hardness as CaCO3 Total 34   mg/L 2 
12/12/2009 7-339 pH N/A 7.5   pH Units 0.1 
12/13/2009 7-339 TDS N/A 42   mg/L 1 
12/12/2009 7-339 Temperature N/A 14.7   C 0.1 
12/13/2009 7-339 TOC N/A 6.2   mg/L 1 
12/13/2009 7-339 TSS N/A 28   mg/L 1 
12/13/2009 7-339 Turbidity N/A 29.5   NTU 0.05 
12/13/2009 7-339 As Total 1.9   ug/L 0.5 
12/13/2009 7-339 As Diss 1.3   ug/L 0.5 
12/13/2009 7-339 Cd Total 0.3   ug/L 0.2 
12/13/2009 7-339 Cd Diss 0.1 U ug/L 0.2 
12/13/2009 7-339 Cr Total 8.2   ug/L 1 
12/13/2009 7-339 Cr Diss 1.3   ug/L 1 
12/13/2009 7-339 Cu Total 21   ug/L 1 
12/13/2009 7-339 Cu Diss 7.3   ug/L 1 
12/13/2009 7-339 Ni Total 6.6   ug/L 1 
12/13/2009 7-339 Ni Diss 1.4   ug/L 1 
12/13/2009 7-339 Pb Total 4.4   ug/L 1 
12/13/2009 7-339 Pb Diss 0.08 U ug/L 1 
12/13/2009 7-339 Zn Total 65   ug/L 5 
12/13/2009 7-339 Zn Diss 9.3   ug/L 5 
12/13/2009 7-339 NH3-N Total 0.1   mg/L 0.1 
12/13/2009 7-339 NO2-N N/A 0.03 J mg/L 0.1 
12/13/2009 7-339 NO3-N N/A 0.19   mg/L 0.1 
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Analytical 


Sample 
Date Site ID Parameter Fraction value Qualifier Units 


Reporting 
Limit 


12/13/2009 7-339 Ortho-P Diss 0.14   mg/L 0.03 
12/13/2009 7-339 P Total 0.15   mg/L 0.03 
12/13/2009 7-339 TKN Total 0.59   mg/L 0.1 


 
 
 
Analytical Results Summary: 
 
Preliminary examination of the analytical data for the Newbury Park GRVTS site 7-388 (Influent) and 7-339 (Effluent) indicates that observed 
constituent concentrations are consistent with concentrations generally observed in freeway runoff samples (Caltrans 2003).  Comparison of the 
results from the two sites indicates that conductivity, hardness, total organic carbon (TOC), some nutrients [NH3-N, NO2-N, NO3-N and total kjeldahl 
nitrogen (TKN)], and metals constituents (arsenic, and copper) were observed to be lower in the effluent system (7-339) than the influent (7-338). 
Only a few conventional constituents (total suspended solids, dissolved organic carbon, and turbidity), several metals (cadmium, chromium, nickel, 
lead, and zinc), as well as few nutrients (orthophosphate, and phosphorous) were observed to be higher in runoff that made contact with vegetated 
area between the influent and effluent stations than the runoff collected at the influent (7-338) station. 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event Flow 
Vol. (L) 


% 
Capture 


Sufficient 
Sample 
Volume Comments 


  
Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-338 Newbury Park Influent Rainfall 2.35 0.65 / 80% > 72 Yes 433919 100 Yes 


RO/RF >1.0 possibly due to estimated 
D.A. being smaller than actual. 
Flowmeter had inconsistent readings 
from 04:37 to 04:42 when compared 
against rainfall. Flows during this 
period have been omitted to allow for a 
more accurate HG.  


7-339 Newbury Park (Effluent) Rainfall 2.34 0.65 / 80% > 72 Yes 124129 100 Yes 


During pre-storm (13:00) bubbler found 
to have zero pressure.  Crew called in 
for a new one.  Old was changed out 
and replaced by 16:41.  Flows began 
registering at this time.   
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Event Description: 
 
Event No. 2 arrived Sunday, January 17, 2010 at the Ornamental Roadside Vegetated Treatment Site (Newbury Park Site) located in District 7 (D7), 
Newbury Park, California.  The event was monitored under Contract 43A0210, Task Order 17.  This storm event was the third monitored event of the 
2009/2010 wet season and was preceded by an antecedent dry period of less than 0.10 inches of rain for more than 72 hours.  The predicted quantity 
of rainfall, 0.65 inches was above the required “mobilize” threshold (>0.25”), and the probability, 80% fulfilled the probability requirements (75% or 
greater).  The event produced 2.35 inches of rainfall. 
 
Mobilization Summary: 
 
A team mobilized to the Newbury Park Site to monitor this storm event. The team arrived at the Newbury Park site on Sunday, January 17, 2010.  
The event was anticipated to begin on January 18, 2010, however when the field crew was completing the pre-storm activities, they noted that rainfall 
started shortly thereafter.  
 
Sampling Issues: 
 
At station 7-338 (influent), there was a small period during the event (04:37 to 04:42) where the flows were inconsistent with the rainfall during that 
time.  The flows registered by the meter were significantly higher than was possible through the system. These flows have been omitted from the 
hydrograph to allow the data to be represented more accurately.  The 2.25” ponded depth for this station (7-338) still remains, so the adjusted flume 
calculation based on this depth was not changed. 
 
During the pre-storm activities and just prior to 13:00, the crew noted that the flow meter at 7-339 (effluent) showed that there was low bubbler 
pressure. A back up meter was requested from the office and delivered a short time later. While waiting for the new flow meter, the field crew 
attempted to troubleshoot the issue; however they were unable to. At 16:41, the new meter was registering flows, where it was also confirmed that 
the bubbler was functioning correctly and accurately.  Therefore, there is no recorded flow data for the period prior to 16:41 (approximately 3.25 
hours). 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Poor. 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


    No. Similar to the above, there is no prior event data to support the rainfall/runoff rates. 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
      No, it is uncertain as to the volume that passed through 7-339 prior to 16:41 due to the bubbler issue previously mentioned. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.
 


Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Newbury Park Influent (7-338)
Event: Storm #2 (01/17/2010)


Catchment Area (ha): 0.4158
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 01/17/10 13:22


Stop Date/Time: 01/18/10 13:36


Event Rain (mm): 59.69
Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 01/17/10 13:50


Stop Date/Time: 01/18/10 16:49


Total Flow Volume (L): 433919
Peak Flow (L/s): 29.01
Obs. Fraction Runoff/Rain Volume: 1.748


Sample Data
Start Date/Time: 01/17/10 13:50


Stop Date/Time: 01/18/10 16:49


Estimated Percent Capture: 100%
Successful Aliquots: 312


Notes: RO/RF >>1_D.A. may be underestimated. Flowmeter readings between 04:37 and 04:42 were inconsistent with R.F. at that period. These 
flows were omitted. Ponding of 2.25" has not changed, flume adjustment calc. has remained same as previous events.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Newbury Park (Effluent) (7-339)
Event: Storm #2 (01/17/2010)


Catchment Area (ha): 0.4629
Assumed Fraction Runoff/Rain Volume: 0.27


Rain Data (user-defined event)
Start Date/Time: 01/17/10 13:32


Stop Date/Time: 01/18/10 13:36


Event Rain (mm): 59.44
Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 01/17/10 16:40


Stop Date/Time: 01/18/10 15:25


Total Flow Volume (L): 124129
Peak Flow (L/s): 12.34
Obs. Fraction Runoff/Rain Volume: 0.451


Sample Data
Start Date/Time: 01/17/10 16:41


Stop Date/Time: 01/18/10 16:08


Estimated Percent Capture: 100%
Successful Aliquots: 199


Notes: During prestorm (13:00); bubbler was not working. Called in for new flowmeter. Change out old and replace by 16:41.  Flows for this storm do 
not represent the entire event, due to issue with flowmeter. The flows for the first 3.25 hours of the event were not recorded.
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Laboratory Data Checklist 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


        The lab performed pH tests on the provided samples.  The results shown in this report for pH are from the field measurements, not lab results. 
Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.


 
Data seem reasonable. No reported values are improbably low or high.


 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


Site ID 7-338 Carboys 1 & 2 


1/17/2010 7-338 pH N/A 7.42   pH Units 0.1 


1/17/2010 7-338 Temp N/A 11.4   C 0.1 


1/17/2010 7-338 DOC N/A 2.5   mg/L 1 


1/17/2010 7-338 EC N/A 73   umhos/cm 1 


1/17/2010 7-338 Hardness as CaCO3 Total 32   mg/L 2 


1/17/2010 7-338 TDS N/A 46   mg/L 1 


1/17/2010 7-338 TOC N/A 3.4   mg/L 1 


1/17/2010 7-338 TSS N/A 40   mg/L 1 


1/17/2010 7-338 Turbidity N/A 24.4   NTU 0.05 


1/17/2010 7-338 As Total 1.4   ug/L 0.5 


1/17/2010 7-338 As Diss 0.9   ug/L 0.5 


1/17/2010 7-338 Cd Total 0.2   ug/L 0.2 


1/17/2010 7-338 Cd Diss < 0.1 U ug/L 0.2 


1/17/2010 7-338 Cr Total 5.1   ug/L 1 


1/17/2010 7-338 Cr Diss 1.2   ug/L 1 


1/17/2010 7-338 Cu Total 26   ug/L 1 


1/17/2010 7-338 Cu Diss 9.2   ug/L 1 


1/17/2010 7-338 Ni Total 4.6   ug/L 1 


1/17/2010 7-338 Ni Diss 1.6   ug/L 1 


1/17/2010 7-338 Pb Total 3.7   ug/L 1 


1/17/2010 7-338 Pb Diss 0.1 J ug/L 1 


1/17/2010 7-338 Zn Total 84   ug/L 5 


1/17/2010 7-338 Zn Diss 19   ug/L 5 


1/17/2010 7-338 NH3-N Total 0.27   mg/L 0.1 


1/17/2010 7-338 NO2-N N/A 0.06 J mg/L 0.1 


1/17/2010 7-338 NO3-N N/A 0.5   mg/L 0.1 
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Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/17/2010 7-338 Ortho-P Diss 0.06   mg/L 0.03 


1/17/2010 7-338 P Total 0.19   mg/L 0.03 


1/17/2010 7-338 TKN Total 0.8   mg/L 0.1 


Site ID 7-338 Carboys 3 & 4 


1/18/2010 7-338 pH N/A 7.42   pH Units 0.1 


1/18/2010 7-338 Temp N/A 11.4   C 0.1 


1/18/2010 7-338 DOC N/A 1.7   mg/L 1 


1/18/2010 7-338 EC N/A 86   umhos/cm 1 


1/18/2010 7-338 Hardness as CaCO3 Total 34   mg/L 2 


1/18/2010 7-338 TDS N/A 42   mg/L 1 


1/18/2010 7-338 TOC N/A 2.9   mg/L 1 


1/18/2010 7-338 TSS N/A 14   mg/L 1 


1/18/2010 7-338 Turbidity N/A 28.4   NTU 0.05 


1/18/2010 7-338 As Total 1.5   ug/L 0.5 


1/18/2010 7-338 As Diss 1.2   ug/L 0.5 


1/18/2010 7-338 Cd Total 0.2 U ug/L 0.2 


1/18/2010 7-338 Cd Diss < 0.1 U ug/L 0.2 


1/18/2010 7-338 Cr Total 8.2   ug/L 1 


1/18/2010 7-338 Cr Diss 4.5   ug/L 1 


1/18/2010 7-338 Cu Total 21   ug/L 1 


1/18/2010 7-338 Cu Diss 9.1   ug/L 1 


1/18/2010 7-338 Ni Total 3.7   ug/L 1 


1/18/2010 7-338 Ni Diss 1.5 J ug/L 1 


1/18/2010 7-338 Pb Total 2.9   ug/L 1 


1/18/2010 7-338 Pb Diss 0.2 J ug/L 1 


1/18/2010 7-338 Zn Total 53   ug/L 5 


1/18/2010 7-338 Zn Diss 14   ug/L 5 


1/18/2010 7-338 NH3-N Total 0.22   mg/L 0.1 


1/18/2010 7-338 NO2-N N/A 0.02 J mg/L 0.1 
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Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/18/2010 7-338 NO3-N N/A 0.22   mg/L 0.1 


1/18/2010 7-338 Ortho-P Diss 0.04   mg/L 0.03 


1/18/2010 7-338 P Total 0.09   mg/L 0.03 


1/18/2010 7-338 TKN Total 0.39   mg/L 0.1 


Site ID 7-339 Carboy 1 


1/17/2010 7-339 pH N/A 7.23   pH Units 0.1 


1/17/2010 7-339 Temp N/A 11.6   C 0.1 


1/17/2010 7-339 DOC N/A 2.7   mg/L 1 


1/17/2010 7-339 EC N/A 66   umhos/cm 1 


1/17/2010 7-339 Hardness as CaCO3 Total 32   mg/L 2 


1/17/2010 7-339 TDS N/A 26   mg/L 1 


1/17/2010 7-339 TOC N/A 3.8   mg/L 1 


1/17/2010 7-339 TSS N/A 16   mg/L 1 


1/17/2010 7-339 Turbidity N/A 19.8   NTU 0.05 


1/17/2010 7-339 As Total 1.2   ug/L 0.5 


1/17/2010 7-339 As Diss 0.9   ug/L 0.5 


1/17/2010 7-339 Cd Total < 0.1 U ug/L 0.2 


1/17/2010 7-339 Cd Diss < 0.1 U ug/L 0.2 


1/17/2010 7-339 Cr Total 3.6   ug/L 1 


1/17/2010 7-339 Cr Diss 1.1   ug/L 1 


1/17/2010 7-339 Cu Total 13   ug/L 1 


1/17/2010 7-339 Cu Diss 5.9   ug/L 1 


1/17/2010 7-339 Ni Total 2.6   ug/L 1 


1/17/2010 7-339 Ni Diss 0.9 J ug/L 1 


1/17/2010 7-339 Pb Total 2.1   ug/L 1 


1/17/2010 7-339 Pb Diss 0.1 J ug/L 1 


1/17/2010 7-339 Zn Total 32   ug/L 5 


1/17/2010 7-339 Zn Diss 8.6   ug/L 5 


1/17/2010 7-339 NH3-N Total 0.1   mg/L 0.1 
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Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/17/2010 7-339 NO2-N N/A 0.03 J mg/L 0.1 


1/17/2010 7-339 NO3-N N/A 0.21   mg/L 0.1 


1/17/2010 7-339 Ortho-P Diss 0.14   mg/L 0.03 


1/17/2010 7-339 P Total 0.28   mg/L 0.03 


1/17/2010 7-339 TKN Total 0.54   mg/L 0.1 


Site ID 7-339 Carboys 2 & 3 


1/18/2010 7-339 pH N/A 7.23   pH Units 0.1 


1/18/2010 7-339 Temp N/A 11.6   C 0.1 


1/18/2010 7-339 DOC N/A 1.9   mg/L 1 


1/18/2010 7-339 EC N/A 81   umhos/cm 1 


1/18/2010 7-339 Hardness as CaCO3 Total 32   mg/L 2 


1/18/2010 7-339 TDS N/A 32   mg/L 1 


1/18/2010 7-339 TOC N/A 3.9   mg/L 1 


1/18/2010 7-339 TSS N/A 10   mg/L 1 


1/18/2010 7-339 Turbidity N/A 20.1   NTU 0.05 


1/18/2010 7-339 As Total 1.6   ug/L 0.5 


1/18/2010 7-339 As Diss 1.2   ug/L 0.5 


1/18/2010 7-339 Cd Total 0.1 U ug/L 0.2 


1/18/2010 7-339 Cd Diss < 0.1 U ug/L 0.2 


1/18/2010 7-339 Cr Total 6   ug/L 1 


1/18/2010 7-339 Cr Diss 3.2   ug/L 1 


1/18/2010 7-339 Cu Total 13   ug/L 1 


1/18/2010 7-339 Cu Diss 7   ug/L 1 


1/18/2010 7-339 Ni Total 2.5   ug/L 1 


1/18/2010 7-339 Ni Diss 1 J ug/L 1 


1/18/2010 7-339 Pb Total 1.8   ug/L 1 


1/18/2010 7-339 Pb Diss 0.2 J ug/L 1 


1/18/2010 7-339 Zn Total 27   ug/L 5 


1/18/2010 7-339 Zn Diss 9.8   ug/L 5 
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Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/18/2010 7-339 NH3-N Total 0.13   mg/L 0.1 


1/18/2010 7-339 NO2-N N/A < 0.01 J mg/L 0.1 


1/18/2010 7-339 NO3-N N/A 0.11   mg/L 0.1 


1/18/2010 7-339 Ortho-P Diss 0.16   mg/L 0.03 


1/18/2010 7-339 P Total 0.2   mg/L 0.03 


1/18/2010 7-339 TKN Total 0.26   mg/L 0.1 
 







 


 


 


 


 


 


 


 


 


 


 


 


 


STORM EVENT  


 


1/20/2010 







 


 Page 1 of 9 


Post Storm Technical Memorandum   
 Contract No: 42A0210 
 Task Order: 17 
 Project: ORVTS Event Start Date: 1/20/2010 
 


Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event Flow 
Vol. (L) 


% 
Capture 


Sufficient 
Sample 
Volume Comments 


  
Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-338 Newbury Park (Influent) Rainfall 1.51 1.18 / 75% < 24 Yes 311780 100 Yes 


RO/RF >1.0 possibly due to estimated 
D.A. being smaller than actual. Flow 
meter registered inaccurate readings 
between 14:00 and 14:31 due to the 
battery at the station losing power.   


7-339 Newbury Park (Effluent) Rainfall 1.51 1.18 / 75% < 24 Yes 101467 100 Yes 


RO/RF > 0.3 possibly due to the 
estimated D.A. being smaller than 
actual, it could also be that the ground 
was saturated from the previous 
rainfall which had passed over the site 
from Sunday to Tuesday.  
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Event Description: 
 
Event No. 3 arrived Wednesday, January 20, 2010 at the Ornamental Roadside Vegetated Treatment Site (Newbury Park Site) located in District 7 
(D7), Newbury Park, California.  The event was monitored under Contract 43A0210, Task Order 17.  This storm event was the fourth monitored 
event of the 2009/2010 wet season and was preceded by an antecedent dry period of less than 0.10 inches of rain for less than 24 hours.  The 
predicted quantity of rainfall, 1.18 inches was above the required “mobilize” threshold (>0.25”), and the probability, 80% fulfilled the probability 
requirements (75% or greater).  The event produced 1.51 inches of rainfall. 
 
Mobilization Summary: 
 
A team mobilized to the Newbury Park Site to monitor this storm event. The team arrived at the Newbury Park site on Wednesday, January 20, 2010 
to perform pre-storm activities. Each station at the Newbury Park site was checked and verified to be operating properly. The during storm 
observations were performed later in the afternoon on Wednesday, January 20, 2010, with the post-storm observations being made on Thursday, 
January 21, 2010. 
 
Sampling Issues: 
 
The field crew arrived at the Newbury Park site prior to 14:00 to perform during storm field logs and noticed large fluctuations in the level and flow 
readings from the flow meter.  Prior to the beginning of the event, the voltage on the battery was 12.4; however, at 14:00, the voltage was 10.8.  The 
crew immediately purchased a marine battery from a local store and changed out the battery at 7-338 (influent).  The change occurred at 14:31 and 
was completed by 14:34. Once the battery was changed out, the flow meter and sampler appeared to function properly for the remainder of the event.  
It is possible that the low voltage of the battery at 7-338 caused fluctuations in the recorded flows and that the flows from 14:31 to 14:34 were not 
recorded due to the change out of the battery.  At 7-338, flows were reported as zero shortly after 19:00 on Wednesday, January 20, 2010 with 
rainfall ending prior to that, however the flow meter detected flows shortly before 23:00 for a few minutes which were extremely high.  It is unknown 
what caused this spike in flow, but the spike resulted in a sample being drawn at 22:52.  The 2.25” ponded depth for Site ID 7-338 still remains, so 
the adjusted flume calculation based on this depth was not changed. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.
 


Any questions or problems that arose during our review of this field data have been resolved.
 


There was a spike in flows reported at 7-338 shortly before 23:00.  The cause of this spike is undetermined, so the station will be observed 
more closely during the next event. 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Newbury Park (Influent) (7-338)
Event: Storm #3 (01/20/2010)


Catchment Area (ha): 0.4158
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 01/20/10 10:22


Stop Date/Time: 01/20/10 17:12


Event Rain (mm): 38.35
Max Intensity (mm/hr): 51.82


Runoff Data
Start Date/Time: 01/20/10 10:37


Stop Date/Time: 01/20/10 22:52


Total Flow Volume (L): 311780
Peak Flow (L/s): 47.57
Obs. Fraction Runoff/Rain Volume: 1.955


Sample Data
Start Date/Time: 01/20/10 10:38


Stop Date/Time: 01/20/10 22:52


Estimated Percent Capture: 100%
Successful Aliquots: 49


Notes: RO/RF >>1_D.A. may be underestimated. Battery voltage low at 14:00. New battery installed by 14:34. The low battery voltage and change 
out of the battery are potential impact factors with recorded flow. Ponding of 2.25" has not changed, flume adjustment calc. has remained 
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Newbury Park (Effluent) (7-339)
Event: Storm #2 (01/20/2010)


Catchment Area (ha): 0.4629
Assumed Fraction Runoff/Rain Volume: 0.27


Rain Data
Start Date/Time: 01/20/10 10:22


Stop Date/Time: 01/20/10 17:12


Event Rain (mm): 38.35
Max Intensity (mm/hr): 51.82


Runoff Data
Start Date/Time: 01/20/10 10:55


Stop Date/Time: 01/20/10 19:50


Total Flow Volume (L): 101467
Peak Flow (L/s): 22.64
Obs. Fraction Runoff/Rain Volume: 0.572


Sample Data
Start Date/Time: 01/20/10 10:56


Stop Date/Time: 01/20/10 17:46


Estimated Percent Capture: 100%
Successful Aliquots: 51


Notes: RO/RF > 0.3 possibly due to the estimated D.A. being smaller than actual, it could also be that the ground was saturated from the previous 
rainfall which had passed over the site from Sunday to Tuesday.
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Laboratory Data Checklist 
We recommend that Caltrans accept this laboratory data package. 
  
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/20/2010 7-338 pH N/A 7.81   pH Units 0.1 


1/20/2010 7-338 Temperature N/A 11.1   C 0.1 


1/20/2010 7-338 DOC N/A 2.4   mg/L 1 


1/20/2010 7-338 EC N/A 59   umhos/cm 1 


1/20/2010 7-338 Hardness as CaCO3 Total 38   mg/L 2 


1/20/2010 7-338 TDS N/A 25   mg/L 1 


1/20/2010 7-338 TOC N/A 3   mg/L 1 


1/20/2010 7-338 TSS N/A 20   mg/L 1 


1/20/2010 7-338 Turbidity N/A 20.4   NTU 0.05 


1/20/2010 7-338 As Total 1.5   ug/L 0.5 


1/20/2010 7-338 As Diss 1.1   ug/L 0.5 


1/20/2010 7-338 Cd Total 0.2   ug/L 0.2 


1/20/2010 7-338 Cd Diss ND U ug/L 0.2 


1/20/2010 7-338 Cr Total 5.2   ug/L 1 


1/20/2010 7-338 Cr Diss 1.7   ug/L 1 


1/20/2010 7-338 Cu Total 17   ug/L 1 


1/20/2010 7-338 Cu Diss 5.1   ug/L 1 


1/20/2010 7-338 Ni Total 3.4   ug/L 1 


1/20/2010 7-338 Ni Diss 0.8 J ug/L 1 


1/20/2010 7-338 Pb Total 3.6   ug/L 1 


1/20/2010 7-338 Pb Diss 0.2 J ug/L 1 


1/20/2010 7-338 Zn Total 61   ug/L 5 


1/20/2010 7-338 Zn Diss 12   ug/L 5 


1/20/2010 7-338 NH3-N Total 0.07 J mg/L 0.1 


1/20/2010 7-338 NO2-N N/A 0.02 J mg/L 0.1 


1/20/2010 7-338 NO3-N N/A 0.1 J mg/L 0.1 


1/20/2010 7-338 Ortho-P Diss 0.05   mg/L 0.03 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/20/2010 7-338 P Total 0.11   mg/L 0.03 


1/20/2010 7-338 TKN Total 0.99   mg/L 0.1 


1/20/2010 7-339 pH N/A 7.76   pH Units 0.1 


1/20/2010 7-339 Temperature N/A 11   C 0.1 


1/20/2010 7-339 DOC N/A 3   mg/L 1 


1/20/2010 7-339 EC N/A 60   umhos/cm 1 


1/20/2010 7-339 Hardness as CaCO3 Total 22   mg/L 2 


1/20/2010 7-339 TDS N/A 26   mg/L 1 


1/20/2010 7-339 TOC N/A 4   mg/L 1 


1/20/2010 7-339 TSS N/A 33   mg/L 1 


1/20/2010 7-339 Turbidity N/A 29.4   NTU 0.05 


1/20/2010 7-339 As Total 1.5   ug/L 0.5 


1/20/2010 7-339 As Diss 1.1   ug/L 0.5 


1/20/2010 7-339 Cd Total 0.2   ug/L 0.2 


1/20/2010 7-339 Cd Diss ND U ug/L 0.2 


1/20/2010 7-339 Cr Total 6.6   ug/L 1 


1/20/2010 7-339 Cr Diss 1.6   ug/L 1 


1/20/2010 7-339 Cu Total 13   ug/L 1 


1/20/2010 7-339 Cu Diss 9.9   ug/L 1 


1/20/2010 7-339 Ni Total 4.3   ug/L 1 


1/20/2010 7-339 Ni Diss 0.8 J ug/L 1 


1/20/2010 7-339 Pb Total 3.7   ug/L 1 


1/20/2010 7-339 Pb Diss 0.6 J ug/L 1 


1/20/2010 7-339 Zn Total 43   ug/L 5 


1/20/2010 7-339 Zn Diss 11   ug/L 5 


1/20/2010 7-339 NH3-N Total ND U mg/L 0.1 


1/20/2010 7-339 NO2-N N/A ND U mg/L 0.1 


1/20/2010 7-339 NO3-N N/A 0.06 J mg/L 0.1 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


1/20/2010 7-339 Ortho-P Diss 0.17   mg/L 0.03 


1/20/2010 7-339 P Total 0.25   mg/L 0.03 


1/20/2010 7-339 TKN Total 0.54   mg/L 0.1 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event Flow 
Vol. (L) 


% 
Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-338 Newbury Park (Influent) Rainfall 2.32 0.5/75% >72 Yes 406,434 99 Yes 


RO/RF>>1.0 possibly due to an 
underestimated D.A.  The D.A. was 
visually re-estimated on 01/14/2010.  
Flume adjustment calc used based on 
2.25” ponded depth at influent.  


7-339 Newbury Park (Effluent) Rainfall 2.32 0.5/75% >72 Yes 143,738 99 Yes 


RO/RF>>0.3 due to D.A. being tied 
directly to the D.A. for 7-338.  It is 
possible that the D.A. is 
underestimated.  The D.A. was visually 
re-estimated on 01/14/2010.  
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Event Description: 
 
The event arrived in the early morning hours of Saturday, February 27, 2010 at the Ornamental Roadside Vegetated Treatment Site (Newbury Park 
Site) located in District 7 (D7), Newbury Park, California.  The event was monitored under Contract 43A0210, Task Order 17.  This storm event was 
the fifth monitored event of the 2009/2010 wet season and was preceded by an antecedent dry period of less than 0.10 inches of rain for more than 72 
hours.  The predicted quantity of rainfall, 0.50 inches was above the required “mobilize” threshold (>0.25”), and the probability, 75% fulfilled the 
probability requirements (75% or greater).  The event produced 2.32 inches of rainfall. 
 
Mobilization Summary: 
 
A team mobilized to the Newbury Park Site to monitor this storm event. The team arrived at the Newbury Park site on Friday, February 26, 2010 to 
perform pre-storm activities. Each station at the Newbury Park site was checked and verified to be operating properly. The during storm observations 
were performed a few hours after the beginning of the event on Saturday, February 27, 2010, with the post-storm observations being made on 
Sunday, February 28, 2010. 
 
Sampling Issues: 
 
Since the beginning of the Study, there has been an issue with flows ponding just downstream of the outlet of Site ID 7-338.  It was previously 
determined that the depth of the ponded runoff was 2.25 inches.  A calculation adjustment to flume was made to account for this depth of water.  The 
adjustment remained in effect for this event. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair. 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.
 


Any questions or problems that arose during our review of this field data have been resolved.
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Laboratory Data Checklist 
We recommend that Caltrans accept this laboratory data package. 
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


The lab performed pH testing.  pH testing was not requested, therefore the results show the measured pH from the field. 
Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.


 
Data seem reasonable. No reported values are improbably low or high.


 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


     The following constituent concentrations were greater at the effluent than the influent: TSS, Ni (Total), Ortho-P, P, and TKN. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
 


     There were no problems or questions regarding the laboratory data. 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


2/27/2010 7-338 pH N/A 8.1   pH Units 0.1 


2/27/2010 7-338 Temperature N/A 15.1   C 0.1 


2/27/2010 7-338 DOC N/A 2.4   mg/L 1 


2/27/2010 7-338 EC N/A 53.1   umhos/cm 1 


2/27/2010 7-338 Hardness as CaCO3 Total 24   mg/L 2 


2/27/2010 7-338 TDS N/A 22   mg/L 1 


2/27/2010 7-338 TOC N/A 3.1   mg/L 1 


2/27/2010 7-338 TSS N/A 8   mg/L 1 


2/27/2010 7-338 Turbidity N/A 19.5   NTU 0.05 


2/27/2010 7-338 As Total 1   ug/L 0.5 


2/27/2010 7-338 As Diss 0.8   ug/L 0.5 


2/27/2010 7-338 Cd Total ND U ug/L 0.2 


2/27/2010 7-338 Cd Diss ND U ug/L 0.2 


2/27/2010 7-338 Cr Total 3.5   ug/L 1 


2/27/2010 7-338 Cr Diss 2   ug/L 1 


2/27/2010 7-338 Cu Total 11   ug/L 1 


2/27/2010 7-338 Cu Diss 5.5   ug/L 1 


2/27/2010 7-338 Ni Total 1.9   ug/L 1 


2/27/2010 7-338 Ni Diss 0.8 J ug/L 1 


2/27/2010 7-338 Pb Total 1.8   ug/L 1 


2/27/2010 7-338 Pb Diss ND U ug/L 1 


2/27/2010 7-338 Zn Total 34   ug/L 5 


2/27/2010 7-338 Zn Diss 12   ug/L 5 


2/27/2010 7-338 NH3-N Total 0.16   mg/L 0.1 


2/27/2010 7-338 NO2-N N/A 0.02 J mg/L 0.1 


2/27/2010 7-338 NO3-N N/A 0.12   mg/L 0.1 


2/27/2010 7-338 Ortho-P Diss 0.05   mg/L 0.03 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


2/27/2010 7-338 P Total 0.07   mg/L 0.03 


2/27/2010 7-338 TKN Total 0.17   mg/L 0.1 


2/27/2010 7-339 pH N/A 7.82   pH Units 0.1 


2/27/2010 7-339 Temperature N/A 15   C 0.1 


2/27/2010 7-339 DOC N/A 2   mg/L 1 


2/27/2010 7-339 EC N/A 30.6   umhos/cm 1 


2/27/2010 7-339 Hardness as CaCO3 Total 20   mg/L 2 


2/27/2010 7-339 TDS N/A 18   mg/L 1 


2/27/2010 7-339 TOC N/A 3   mg/L 1 


2/27/2010 7-339 TSS N/A 11   mg/L 1 


2/27/2010 7-339 Turbidity N/A 14.5   NTU 0.05 


2/27/2010 7-339 As Total 0.8   ug/L 0.5 


2/27/2010 7-339 As Diss 0.7   ug/L 0.5 


2/27/2010 7-339 Cd Total ND U ug/L 0.2 


2/27/2010 7-339 Cd Diss ND U ug/L 0.2 


2/27/2010 7-339 Cr Total 3.2   ug/L 1 


2/27/2010 7-339 Cr Diss 0.8 J ug/L 1 


2/27/2010 7-339 Cu Total 6.8   ug/L 1 


2/27/2010 7-339 Cu Diss 2.6   ug/L 1 


2/27/2010 7-339 Ni Total 2.1   ug/L 1 


2/27/2010 7-339 Ni Diss 0.5 J ug/L 1 


2/27/2010 7-339 Pb Total 1.7   ug/L 1 


2/27/2010 7-339 Pb Diss ND U ug/L 1 


2/27/2010 7-339 Zn Total 23   ug/L 5 


2/27/2010 7-339 Zn Diss 4.9 J ug/L 5 


2/27/2010 7-339 NH3-N Total 0.11   mg/L 0.1 


2/27/2010 7-339 NO2-N N/A ND U mg/L 0.1 


2/27/2010 7-339 NO3-N N/A 0.04 J mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


2/27/2010 7-339 Ortho-P Diss 0.1   mg/L 0.03 


2/27/2010 7-339 P Total 0.1   mg/L 0.03 


2/27/2010 7-339 TKN Total 0.21   mg/L 0.1 
 







STORM EVENT 


10/30/2010 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-338 
Newbury Park 


(Influent) Rainfall 0.64 0.25 / > 50% 264 Hours Yes 123012 100 Yes 
 HG was corrected to account for 


2.25” of ponding.  


7-339 
Newbury Park 


(Effluent) Rainfall 0.64 0.25 / > 50% 264 Hours Yes 27512 99 Yes   
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Event Description 
A fast moving storm system from the Pacific Ocean arrived in the early morning hours of Saturday, October 30, 2010 at the Ornamental Roadside 
Vegetated Treatment Site (Newbury Park Site) located in District 7 (D7), Newbury Park, CA.  The event was monitored under Contract 43A0210, 
Task Order 17 (Amendment No. 2). This was the first monitored event of the 2010/2011 wet season and was preceded by an antecedent dry period of 
less than 0.10 inches of rain for 11 days (264 hours).  The antecedent dry period was determined from a nearby rain gauge at the Camarillo Airport, 
which reported the previous precipitation occurred on October 19, 2010 and totaled 0.26 inches. 


The predicted quantity of rainfall, 0.25 inches was equivalent to the required “mobilize” threshold (0.25 inches) and the probability was greater than 
50%.  This event produced 0.64 inches (16.3 mm) of rainfall within a 3 hour period at the Newbury Park Site. 
 
Mobilization Summary 
The sampling team arrived at the Newbury Park Site on Thursday, October 28, 2010 to perform equipment calibrations and obtain sample blanks for 
the recently decontaminated equipment (sampler tubing and strainers).  On Friday, October 29, 2010, the forecasts provided sufficient probability and 
quantity of precipitation to mobilize; therefore, the sampling team performed the necessary pre-storm activities at the Newbury Park Site.  Each 
station on site was cleaned, calibrated and verified to be functioning properly.  During storm observations were performed in the early morning hours 
of October 30, 2010 with the post-storm duties performed a few hours later. 
 
Sampling Issues 
Since the beginning of the Study (Fall 2009), there has been an issue with flows ponding slightly downstream of the outlet at Station 7-338.  It was 
determined during the previous season that the depth of the ponded runoff was 2.25 inches.  A calculation adjustment to the flume was made to 
account for this depth of water.  The adjustment remained in effect for this event, though the field crew noted the presence of disturbed soil in the 
ponding area due to recent rodent burrowing activity.  This activity did not appear to affect the flow or ponding depth at Station 7-338. 


Review of the hydrograph for Station 7-338 indicates that flow continued to drain for several hours after the rain ended.  The original forecast for this 
event was 0.25 inches and pacing for this station was set accordingly.  However, the site received twice the rainfall than was forecast causing the 
sampler to run continuously before it could catch up with flow readings.  For this station, the runoff versus rainfall coefficient was 1.820.  The exact 
reason for the high flow readings is unknown as the field crew did not observe any equipment malfunction, however, this value is consistent with the 
assumed RO/RF value. The assumed RO/RF values are from the 2009-2010 Report (CSTW-RT-10-208.18.01) for this site, and are based on the flow 
data from last years events.  Although rodent burrowing at Station 7-338 was evident, it did not appear to restrict the flow.  In future events, the 
ponded depth will be checked periodically to ensure that the flume is adjusted accordingly. 


The volume of runoff observed at the influent station (7-338) is consistent with the volume observed at the effluent station (7-339).  From past storm 
events in the 2009-2010 Wet Season at this site, the typical volume of runoff at the influent and effluent stations for 1” of rain was 188,518 Liters and 
52,886 Liters respectively.  When those volumes are correlated to the size of this storm at 0.64 inches, the volume expected is approximately 120,652 
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Liters for the influent, and 33,847 Liters for the effluent.  Station 7-338 was observed to have 123,012 Liters of runoff, while Station 7-339 had 
27,512 Liters of runoff.  Both of these values are similar to what is expected based on past events. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Based on historical events at this site, the measured rainfall and runoff volume are reasonable for a storm of this magnitude. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
Secondary rain gauge at Station 7-339 reported 0.60” of rain.  


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


See sampling discussion. 
Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Newbury Park (Influent) (7-338)
Event: 10/30/2010


Catchment Area (ha): 0.4158
Assumed Fraction Runoff/Rain Volume: 1.78


Rain Data
Start Date/Time: 10/30/10 01:40


Stop Date/Time: 10/30/10 03:42
Event Rain (mm): 16.26


Max Intensity (mm/hr): 27.43


Runoff Data
Start Date/Time: 10/30/10 01:46


Stop Date/Time: 10/30/10 05:44
Total Flow Volume (L): 123012


Peak Flow (L/s): 33.48


Obs. Fraction Runoff/Rain Volume: 1.820


Sample Data
Start Date/Time: 10/30/10 01:46


Stop Date/Time: 10/30/10 07:56
Estimated Percent Capture: 100%


Successful Aliquots: 144


Notes: Assumed RO/RF coefficient from 09/10 Report based on historical events at this site.  Observered RO/RF is consistent with assumed; D.A. is 
very large, there could be unaccounted areas draining to 7-338.  HG was corrected to account for 2.25" of ponding.
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Sample Taken


Event Summary
Site: Newbury Park (Effluent) (7-339)
Event: 10/30/2010


Catchment Area (ha): 0.4629
Assumed Fraction Runoff/Rain Volume: 0.53


Rain Data
Start Date/Time: 10/30/10 01:40


Stop Date/Time: 10/30/10 03:42
Event Rain (mm): 16.26


Max Intensity (mm/hr): 27.43


Runoff Data
Start Date/Time: 10/30/10 02:03


Stop Date/Time: 10/30/10 04:10
Total Flow Volume (L): 27512


Peak Flow (L/s): 9.25


Obs. Fraction Runoff/Rain Volume: 0.366


Sample Data
Start Date/Time: 10/30/10 02:03


Stop Date/Time: 10/30/10 03:54
Estimated Percent Capture: 99%


Successful Aliquots: 97


Notes: Assumed RO/RF coefficient from 09/10 Report based on historical events at this site.  Observed RO/RF is consistent with assumed.  
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Laboratory Data Checklist (Complete this section when laboratory data is added to the document) 
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


The samples for Stations 7-338 and 7-339 were not composited by the laboratory as the Chain of Custody did not indicate to do so, therefore 
there are two results provided for each tested constituent at these Stations. 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


10/30/2010 7-338 pH N/A 7.56   pH Units 0.1 


10/30/2010 7-338 Temperature N/A 15.1   C 0.1 


10/30/2010 7-338 DOC N/A 4.1   mg/L 1 


10/30/2010 7-338 EC N/A 116   umhos/cm 1 


10/30/2010 7-338 Hardness as CaCO3 Total 32   mg/L 2 


10/30/2010 7-338 TDS N/A 50   mg/L 1 


10/30/2010 7-338 TOC N/A 5.5   mg/L 1 


10/30/2010 7-338 TSS N/A 6   mg/L 1 


10/30/2010 7-338 Turbidity N/A 8.8   NTU 0.05 


10/30/2010 7-338 As Total 1   ug/L 0.5 


10/30/2010 7-338 As Diss 0.7   ug/L 0.5 


10/30/2010 7-338 Cd Total 0.1 J ug/L 0.2 


10/30/2010 7-338 Cd Diss ND U ug/L 0.2 


10/30/2010 7-338 Cr Total 1.8   ug/L 1 


10/30/2010 7-338 Cr Diss 0.9 J ug/L 1 


10/30/2010 7-338 Cu Total 16   ug/L 1 


10/30/2010 7-338 Cu Diss 10   ug/L 1 


10/30/2010 7-338 Ni Total 2.5   ug/L 1 


10/30/2010 7-338 Ni Diss 1.7   ug/L 1 


10/30/2010 7-338 Pb Total 1.5   ug/L 1 


10/30/2010 7-338 Pb Diss ND U ug/L 1 


10/30/2010 7-338 Zn Total 42   ug/L 5 


10/30/2010 7-338 Zn Diss 24   ug/L 5 


10/30/2010 7-338 NH3-N Total 0.37   mg/L 0.1 


10/30/2010 7-338 NO2-N N/A 0.15   mg/L 0.1 


10/30/2010 7-338 NO3-N N/A 0.8   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


10/30/2010 7-338 Ortho-P Diss 0.06   mg/L 0.03 


10/30/2010 7-338 P Total 0.12   mg/L 0.03 


10/30/2010 7-338 TKN Total 0.44   mg/L 0.1 


10/30/2010 7-338 DOC N/A 4.4   mg/L 1 


10/30/2010 7-338 EC N/A 62   umhos/cm 1 


10/30/2010 7-338 Hardness as CaCO3 Total 22   mg/L 2 


10/30/2010 7-338 TDS N/A 34   mg/L 1 


10/30/2010 7-338 TOC N/A 6   mg/L 1 


10/30/2010 7-338 TSS N/A 4   mg/L 1 


10/30/2010 7-338 Turbidity N/A 8.8   NTU 0.05 


10/30/2010 7-338 As Total 1   ug/L 0.5 


10/30/2010 7-338 As Diss 0.8   ug/L 0.5 


10/30/2010 7-338 Cd Total 1.9   ug/L 0.2 


10/30/2010 7-338 Cd Diss ND U ug/L 0.2 


10/30/2010 7-338 Cr Total 2.2   ug/L 1 


10/30/2010 7-338 Cr Diss 0.9 J ug/L 1 


10/30/2010 7-338 Cu Total 17   ug/L 1 


10/30/2010 7-338 Cu Diss 14   ug/L 1 


10/30/2010 7-338 Ni Total 2.9   ug/L 1 


10/30/2010 7-338 Ni Diss 1.7   ug/L 1 


10/30/2010 7-338 Pb Total 1.9   ug/L 1 


10/30/2010 7-338 Pb Diss 1.2   ug/L 1 


10/30/2010 7-338 Zn Total 51   ug/L 5 


10/30/2010 7-338 Zn Diss 30   ug/L 5 


10/30/2010 7-338 NH3-N Total 0.24   mg/L 0.1 


10/30/2010 7-338 NO2-N N/A 0.06 J mg/L 0.1 


10/30/2010 7-338 NO3-N N/A 0.46   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


10/30/2010 7-338 Ortho-P Diss 0.06   mg/L 0.03 


10/30/2010 7-338 P Total 0.14   mg/L 0.03 


10/30/2010 7-338 TKN Total 0.9   mg/L 0.1 


10/30/2010 7-339 DOC N/A 9.6   mg/L 1 


10/30/2010 7-339 EC N/A 49.7   umhos/cm 1 


10/30/2010 7-339 Hardness as CaCO3 Total 74   mg/L 2 


10/30/2010 7-339 TDS N/A 48   mg/L 1 


10/30/2010 7-339 TOC N/A 9.8   mg/L 1 


10/30/2010 7-339 TSS N/A 4   mg/L 1 


10/30/2010 7-339 Turbidity N/A 8.3   NTU 0.05 


10/30/2010 7-339 As Total 1.5   ug/L 0.5 


10/30/2010 7-339 As Diss 1.2   ug/L 0.5 


10/30/2010 7-339 Cd Total 0.2   ug/L 0.2 


10/30/2010 7-339 Cd Diss ND U ug/L 0.2 


10/30/2010 7-339 Cr Total 3.2   ug/L 1 


10/30/2010 7-339 Cr Diss 1.7   ug/L 1 


10/30/2010 7-339 Cu Total 28   ug/L 1 


10/30/2010 7-339 Cu Diss 19   ug/L 1 


10/30/2010 7-339 Ni Total 4.8   ug/L 1 


10/30/2010 7-339 Ni Diss 3.1   ug/L 1 


10/30/2010 7-339 Pb Total 2.1   ug/L 1 


10/30/2010 7-339 Pb Diss 0.08 J ug/L 1 


10/30/2010 7-339 Zn Total 59   ug/L 5 


10/30/2010 7-339 Zn Diss 28   ug/L 5 


10/30/2010 7-339 NH3-N Total 0.36   mg/L 0.1 


10/30/2010 7-339 NO2-N N/A 0.04 J mg/L 0.1 


10/30/2010 7-339 NO3-N N/A 0.39   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


10/30/2010 7-339 Ortho-P Diss 0.17   mg/L 0.03 


10/30/2010 7-339 P Total 0.21   mg/L 0.03 


10/30/2010 7-339 TKN Total 1.43   mg/L 0.1 


10/30/2010 7-339 pH N/A 6.53   pH Units 0.1 


10/30/2010 7-339 Temperature N/A 14.7   C 0.1 


10/30/2010 7-339 DOC N/A 3.7   mg/L 1 


10/30/2010 7-339 EC N/A 48.8   umhos/cm 1 


10/30/2010 7-339 Hardness as CaCO3 Total 28   mg/L 2 


10/30/2010 7-339 TDS N/A ND U mg/L 1 


10/30/2010 7-339 TOC N/A 5.2   mg/L 1 


10/30/2010 7-339 TSS N/A 8   mg/L 1 


10/30/2010 7-339 Turbidity N/A 5.7   NTU 0.05 


10/30/2010 7-339 As Total 0.8   ug/L 0.5 


10/30/2010 7-339 As Diss 0.8   ug/L 0.5 


10/30/2010 7-339 Cd Total ND U ug/L 0.2 


10/30/2010 7-339 Cd Diss ND U ug/L 0.2 


10/30/2010 7-339 Cr Total 1.1   ug/L 1 


10/30/2010 7-339 Cr Diss 0.6 J ug/L 1 


10/30/2010 7-339 Cu Total 9   ug/L 1 


10/30/2010 7-339 Cu Diss 6.8   ug/L 1 


10/30/2010 7-339 Ni Total 1.5   ug/L 1 


10/30/2010 7-339 Ni Diss 1   ug/L 1 


10/30/2010 7-339 Pb Total 0.8 J ug/L 1 


10/30/2010 7-339 Pb Diss 0.1 J ug/L 1 


10/30/2010 7-339 Zn Total 18   ug/L 5 


10/30/2010 7-339 Zn Diss 11   ug/L 5 


10/30/2010 7-339 NH3-N Total 0.03 J mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


10/30/2010 7-339 NO2-N N/A 0.03 J mg/L 0.1 


10/30/2010 7-339 NO3-N N/A 0.28   mg/L 0.1 


10/30/2010 7-339 Ortho-P Diss 0.18   mg/L 0.03 


10/30/2010 7-339 P Total 0.21   mg/L 0.03 


10/30/2010 7-339 TKN Total 0.09 J mg/L 0.1 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event Flow 
Vol. (L) 


% 
Capture 


Sufficient 
Sample 
Volume Comments 


  
Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-338 Newbury Park (Influent) Rainfall 0.83 0.75 / 75% >72 Yes 195074 99 Yes 
HG was corrected to account for 2.25” 
of ponding  


7-339 Newbury Park (Effluent) Rainfall 0.83 0.75 / 75% >72 Yes 43163 99 Yes   
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Event Description: 
 
The event arrived in the evening hours of Sunday, April 11, 2010 at the Ornamental Roadside Vegetated Treatment Site (Newbury Park Site) located 
in District 7 (D7), Newbury Park, California.  The event was monitored under Contract 43A0210, Task Order 17.  This storm event was the sixth 
monitored event of the 2009/2010 wet season and was preceded by an antecedent dry period of less than 0.10 inches of rain for more than 72 hours.  
The predicted quantity of rainfall, 0.75 inches was above the required “mobilize” threshold (>0.25”), and the probability, 75% fulfilled the 
probability requirements (75% or greater).  The event produced 0.83 inches of rainfall. 
 
Mobilization Summary: 
 
A team mobilized to the Newbury Park Site to monitor this storm event. The team arrived at the Newbury Park site on Sunday, April 11, 2010 to 
perform pre-storm activities. Each station at the Newbury Park site was checked and verified to be operating properly. The during storm observations 
were performed a few hours prior to the beginning of the event on Sunday, April 11, 2010, with the post-storm observations being made on Monday, 
April 12, 2010. 
 
Sampling Issues: 
 
Since the beginning of the Study (Fall 2009), there has been an issue with flows ponding just downstream of the outlet of Site ID 7-338.  It was 
previously determined that the depth of the ponded runoff was 2.25 inches.  A calculation adjustment to flume was made to account for this depth of 
water.  The adjustment remained in effect for this event.  The runoff versus rainfall coefficient for this event was greater than 1.0 at Site ID 7-338 for 
this event.  It is uncertain as to why this figure is so high (2.225), however, there were three (3) readings taken on April 12, 2010 approximately five 
(5) hours after the last quantity of rainfall was recorded which were extremely high.  The exact reason for the spike in flow is uncertain, but it is 
possible that debris could have entered the system and blocked the bubbler, causing the unusually high flow readings.  These high flow readings did 
cause the sampler to pull three (3) successful samples during this time at Site ID 7-338. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package.  


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The RO/RF coefficient for 7-338 appears higher than normal, but this could in part due to the flow readings which occurred hours after 
rainfall ended. 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


The RO/RF coefficient for 7-338 appears higher than normal, but this could in part due to the flow readings which occurred hours after 
rainfall ended. 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


The RO volume at Site ID 7-338 was unusually higher than 7-339.  Site ID 7-339 did not have any unusual readings like Site ID 7-339 did. 
Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.
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Any questions or problems that arose during our review of this field data have been resolved.
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Sample Taken


Event Summary
Site: Newbury Park (Influent) (7-338)
Event: 4/11/2010


Catchment Area (ha): 0.4158
Assumed Fraction Runoff/Rain Volume: 0.92


Rain Data
Start Date/Time: 04/11/10 18:44


Stop Date/Time: 04/11/10 23:25
Event Rain (mm): 21.08


Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 04/11/10 20:05


Stop Date/Time: 04/12/10 04:36
Total Flow Volume (L): 195074


Peak Flow (L/s): 144.64
Obs. Fraction Runoff/Rain Volume: 2.225


Sample Data
Start Date/Time: 04/11/10 20:28


Stop Date/Time: 04/12/10 04:36
Estimated Percent Capture: 99%


Successful Aliquots: 68


Notes: RO/RF>>1; D.A. is very large, there could be unaccounted areas draining to 7-338. HG was corrected to account for 2.25" of ponding. 3 
samples pulled @ 04:30 (4/12/10) due to possible debris interfering with the bubbler.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Newbury Park (Effluent) (7-339)
Event: 4/11/2010


Catchment Area (ha): 0.4629
Assumed Fraction Runoff/Rain Volume: 0.27


Rain Data
Start Date/Time: 04/11/10 18:44


Stop Date/Time: 04/11/10 23:25
Event Rain (mm): 21.08


Max Intensity (mm/hr): 18.29


Runoff Data
Start Date/Time: 04/11/10 20:31


Stop Date/Time: 04/12/10 01:15
Total Flow Volume (L): 43163


Peak Flow (L/s): 6.96
Obs. Fraction Runoff/Rain Volume: 0.442


Sample Data
Start Date/Time: 04/11/10 20:31


Stop Date/Time: 04/12/10 00:21
Estimated Percent Capture: 99%


Successful Aliquots: 72


Notes:  
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Laboratory Data Checklist 
We recommend that Caltrans accept this laboratory data package. 
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


The following constituents were found to have higher concentrations at the effluent (7-339) versus the influent (7-338): DOC, TOC, 
Dissolved Cr, NO3-N, Ortho-P, and Total P.  The increase in concentration of DOC, TOC, NO3-N, Ortho-P, and Total P are not unusual for 
swales.  The reason for the increase in Dissolved Cr is unclear. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


4/11/2010 7-338 pH N/A 7.5   pH Units 0.1 


4/11/2010 7-338 Temperature N/A 13.7   C 0.1 


4/11/2010 7-338 DOC N/A 3.2   mg/L 1 


4/11/2010 7-338 EC N/A 56   umhos/cm 1 


4/11/2010 7-338 Hardness as CaCO3 Total 22   mg/L 2 


4/11/2010 7-338 TDS N/A 23   mg/L 1 


4/11/2010 7-338 TOC N/A 4.3   mg/L 1 


4/11/2010 7-338 TSS N/A 8   mg/L 1 


4/11/2010 7-338 Turbidity N/A 11.1   NTU 0.05 


4/11/2010 7-338 As Total 1.1   ug/L 0.5 


4/11/2010 7-338 As Diss 0.9   ug/L 0.5 


4/11/2010 7-338 Cd Total ND U ug/L 0.2 


4/11/2010 7-338 Cd Diss ND U ug/L 0.2 


4/11/2010 7-338 Cr Total 2.6   ug/L 1 


4/11/2010 7-338 Cr Diss 1.3   ug/L 1 


4/11/2010 7-338 Cu Total 15   ug/L 1 


4/11/2010 7-338 Cu Diss 9.4   ug/L 1 


4/11/2010 7-338 Ni Total 2.1   ug/L 1 


4/11/2010 7-338 Ni Diss 1.1   ug/L 1 


4/11/2010 7-338 Pb Total 1.6   ug/L 1 


4/11/2010 7-338 Pb Diss 0.1 J ug/L 1 


4/11/2010 7-338 Zn Total 39   ug/L 5 


4/11/2010 7-338 Zn Diss 15   ug/L 5 


4/11/2010 7-338 NH3-N Total 0.16   mg/L 0.1 


4/11/2010 7-338 NO2-N N/A 0.04 J mg/L 0.1 


4/11/2010 7-338 NO3-N N/A 0.22   mg/L 0.1 


4/11/2010 7-338 Ortho-P Diss 0.02 J mg/L 0.03 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


4/11/2010 7-338 P Total 0.05   mg/L 0.03 


4/11/2010 7-338 TKN Total 0.42   mg/L 0.1 


4/11/2010 7-339 pH N/A 7.49   pH Units 0.1 


4/11/2010 7-339 Temperature N/A 13.1   C 0.1 


4/11/2010 7-339 DOC N/A 4   mg/L 1 


4/11/2010 7-339 EC N/A 54   umhos/cm 1 


4/11/2010 7-339 Hardness as CaCO3 Total 20   mg/L 2 


4/11/2010 7-339 TDS N/A 22   mg/L 1 


4/11/2010 7-339 TOC N/A 5.9   mg/L 1 


4/11/2010 7-339 TSS N/A 4   mg/L 1 


4/11/2010 7-339 Turbidity N/A 8.8   NTU 0.05 


4/11/2010 7-339 As Total 0.9   ug/L 0.5 


4/11/2010 7-339 As Diss 0.8   ug/L 0.5 


4/11/2010 7-339 Cd Total ND U ug/L 0.2 


4/11/2010 7-339 Cd Diss ND U ug/L 0.2 


4/11/2010 7-339 Cr Total 2   ug/L 1 


4/11/2010 7-339 Cr Diss 1.5   ug/L 1 


4/11/2010 7-339 Cu Total 11   ug/L 1 


4/11/2010 7-339 Cu Diss 8.5   ug/L 1 


4/11/2010 7-339 Ni Total 1.4   ug/L 1 


4/11/2010 7-339 Ni Diss 1   ug/L 1 


4/11/2010 7-339 Pb Total 0.8 J ug/L 1 


4/11/2010 7-339 Pb Diss 0.09 J ug/L 1 


4/11/2010 7-339 Zn Total 17   ug/L 5 


4/11/2010 7-339 Zn Diss 11   ug/L 5 


4/11/2010 7-339 NH3-N Total 0.08 J mg/L 0.1 


4/11/2010 7-339 NO2-N N/A 0.04 J mg/L 0.1 


4/11/2010 7-339 NO3-N N/A 0.23   mg/L 0.1 
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


4/11/2010 7-339 Ortho-P Diss 0.07   mg/L 0.03 


4/11/2010 7-339 P Total 0.1   mg/L 0.03 


4/11/2010 7-339 TKN Total 0.25   mg/L 0.1 
 







STORM EVENT  


03/18/2011  







 


* Antecedent Dry Hours is based on onsite rain gauge data Page 1 of 9 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability 
Antecedent 
Dry Hours Type 


7-338 
Newbury Park 


(Influent) Rainfall 0.13 0.13 / <50% 381 Yes 30474 98 Yes 


HG was corrected to account for 
2.25" of ponding.  Assumed 


RO/RF coefficient from 09/10 
Report based on historical events 
at this site.  RO/RF observed at 


this station during the 09/10 
season ranged from 1.66 – 2.22. 


7-339 
Newbury Park 


(Effluent) Rainfall 0.13 0.13 / <50% 381 Yes 1930 89 Yes 


The noticeable lag within 
hydrograph is due to the small 


quantity of rainfall in conjunction 
with travel time from influent to 


effluent.  Assumed RO/RF 
coefficient from 09/10 Report 


based on historical events at this 
site.  RO/RF observed at this 


station during the 09/10 season 
ranged from 0.44 – 0.57.  
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Event Description 
A storm system coming from the north, headed from the Pacific Ocean, arrived in the late night hours of Friday, March 18, 2011 at the Ornamental 
Roadside Vegetated Treatment Site (ORVTS), located in District 7 (D7), Newbury Park, CA.  The event was monitored under Contract 43A0290, 
Task Order 02. This was the second monitored event of the 2010/2011 wet season and was preceded by an antecedent dry period of less than 0.10 
inches of rain for 15 days (381 hours).  The antecedent dry period was determined from the on-site rain gauge at Site ID 7-338, which reported the 
previous precipitation occurred on March 3, 2011 and totaled 0.17 inches. 


The predicted quantity of rainfall, 0.15 inches and the probability of this predicted quantity was less than 50%.  This was less than the required 
“mobilize” threshold (0.25 inches, >75%), however, approval to mobilize was granted by Caltrans.  This event produced 0.13 inches (3.30 mm) of 
rainfall within a 1.25 hour period at the Newbury Park Site. 
 
Mobilization Summary 
The sampling team arrived at the Newbury Park Site on Friday morning, March 18, 2011 to perform pre-storm maintenance and equipment 
calibration after receiving approval to mobilize from Caltrans.  Each station at the Newbury Park site was cleaned, calibrated and verified to be 
functioning properly.  During-storm observations were performed in the late night/early morning hours of March 18-19, 2011 with the post-storm 
duties performed the morning of March 19, 2011. 
 
Sampling Issues 
Since the beginning of the Study (Fall 2009), there has been an issue with runoff ponding slightly downstream of the outlet at Site ID 7-338.  It was 
determined during the previous season that the depth of the ponded runoff was 2.25 inches.  A calculation adjustment to the flume was made to 
account for this depth of ponded water.  The adjustment was verified during pre-storm activities and remained in effect for this event. 


Review of the hydrograph for Site ID 7-338 indicates that flow continued for several hours after the rain ended.  For this Site ID, the observed 
RO/RF was 2.20.  The observed RO/RF value is within 30% of the assumed RO/RF value. The stations assumed RO/RF values are from the 2009-
2010 Report (CSTW-RT-10-208.18.01) for this site, and are based on the flow data from last year’s events.   


The value of runoff observed for Site ID 7-339 however, was lower than expected when compared to past storms due to the small quantity of rainfall, 
travel time, and initial abstractions of the runoff into the soil prior to reaching the flume. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Based on historical events at this site, the measured rainfall and runoff volumes are reasonable for a storm of this magnitude. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
Secondary rain gauge at Station 7-339 reported 0.12” of rain. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.
 


Observed RO/RF is within 30% of the Assumed RO/RF. 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Newbury Park (Influent) (7-338)
Event: 3/18/2011


Catchment Area (ha): 0.4158
Assumed Fraction Runoff/Rain Volume*: 1.78


Rain Data
Start Date/Time: 03/18/11 22:56


Stop Date/Time: 03/19/11 00:09


Event Rain (mm): 3.30


Max Intensity (mm/hr): 9.14


Runoff Data
Start Date/Time: 03/18/11 23:08


Stop Date/Time: 03/19/11 02:54


Total Flow Volume (L): 30474


Peak Flow (L/s): 12.90


Obs. Fraction Runoff/Rain Volume: 2.220


Sample Data
Start Date/Time: 03/18/11 23.08


Stop Date/Time: 03/19/11 02:36


Estimated Percent Capture: 98%


Successful Aliquots: 43


Notes: HG was corrected to account for 2.25" of ponding.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken


Event Summary
Site: Newbury Park (Effluent) (7-339)
Event: 3/18/2011


Catchment Area (ha): 0.4629
Assumed Fraction Runoff/Rain Volume*: 0.53


Rain Data
Start Date/Time: 03/18/11 22:56


Stop Date/Time: 03/19/11 00:09


Event Rain (mm): 3.30


Max Intensity (mm/hr): 9.14


Runoff Data
Start Date/Time: 03/19/11 00:18


Stop Date/Time: 03/19/11 01:26


Total Flow Volume (L): 1930


Peak Flow (L/s): 1.30


Obs. Fraction Runoff/Rain Volume: 0.126


Sample Data
Start Date/Time: 03/19/11 00:18


Stop Date/Time: 03/19/11 01:04


Estimated Percent Capture: 89%


Successful Aliquots: 11


Notes: The noticeable lag within hydrograph is due to the small quantity of rainfall in conjunction with travel time from influent to effluent.
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Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


The following constituent concentrations were greater at the effluent station than the influent: DOC, EC, TDS, TOC, Turbidity, NO2, Ortho-
P, P, TKN. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


3/19/2011 7-338 pH N/A 8.44   pH Units 0.1 


3/19/2011 7-338 Temperature N/A 13.9   C 0.1 


3/19/2011 7-338 DOC N/A 13.7   mg/L 1 


3/19/2011 7-338 EC N/A 86   umhos/cm 1 


3/19/2011 7-338 Hardness as CaCO3 Total 54   mg/L 2 


3/19/2011 7-338 TDS N/A 86   mg/L 1 


3/19/2011 7-338 TOC N/A 18.5   mg/L 1 


3/19/2011 7-338 TSS N/A 18   mg/L 1 


3/19/2011 7-338 Turbidity N/A 18   NTU 0.05 


3/19/2011 7-338 As Total 1.1   ug/L 0.5 


3/19/2011 7-338 As Diss 0.8   ug/L 0.5 


3/19/2011 7-338 Cd Total 0.3   ug/L 0.2 


3/19/2011 7-338 Cd Diss 0.1 UJ ug/L 0.2 


3/19/2011 7-338 Cr Total 5.7   ug/L 1 


3/19/2011 7-338 Cr Diss 2.8   ug/L 1 


3/19/2011 7-338 Cu Total 40   ug/L 1 


3/19/2011 7-338 Cu Diss 21   ug/L 1 


3/19/2011 7-338 Ni Total 5.9   ug/L 1 


3/19/2011 7-338 Ni Diss 3.4   ug/L 1 


3/19/2011 7-338 Pb Total 3.6   ug/L 1 


3/19/2011 7-338 Pb Diss 0.1 J ug/L 1 


3/19/2011 7-338 Zn Total 100   ug/L 5 


3/19/2011 7-338 Zn Diss 35   ug/L 5 


3/19/2011 7-338 NH3-N Total 0.6   mg/L 0.1 


3/19/2011 7-338 NO2-N N/A 0.14   mg/L 0.1 


3/19/2011 7-338 NO3-N N/A 1.13   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


3/19/2011 7-338 Ortho-P Diss 0.07   mg/L 0.03 


3/19/2011 7-338 P Total 0.008 UJ  mg/L 0.03 


3/19/2011 7-338 TKN Total 2.18   mg/L 0.1 


3/19/2011 7-339 pH N/A 8.15   pH Units 0.1 


3/19/2011 7-339 Temperature N/A 13.9   C 0.1 


3/19/2011 7-339 DOC N/A 18.5   mg/L 1 


3/19/2011 7-339 EC N/A 105   umhos/cm 1 


3/19/2011 7-339 Hardness as CaCO3 Total 54   mg/L 2 


3/19/2011 7-339 TDS N/A 106   mg/L 1 


3/19/2011 7-339 TOC N/A 23.5   mg/L 1 


3/19/2011 7-339 TSS N/A 10   mg/L 1 


3/19/2011 7-339 Turbidity N/A 18.4   NTU 0.05 


3/19/2011 7-339 As Total 1.1   ug/L 0.5 


3/19/2011 7-339 As Diss 0.8   ug/L 0.5 


3/19/2011 7-339 Cd Total 0.2   ug/L 0.2 


3/19/2011 7-339 Cd Diss 0.1 UJ ug/L 0.2 


3/19/2011 7-339 Cr Total 4   ug/L 1 


3/19/2011 7-339 Cr Diss 1.7   ug/L 1 


3/19/2011 7-339 Cu Total 30   ug/L 1 


3/19/2011 7-339 Cu Diss 19   ug/L 1 


3/19/2011 7-339 Ni Total 4.5   ug/L 1 


3/19/2011 7-339 Ni Diss 2.7   ug/L 1 


3/19/2011 7-339 Pb Total 2.7   ug/L 1 


3/19/2011 7-339 Pb Diss 0.1 J ug/L 1 


3/19/2011 7-339 Zn Total 52   ug/L 5 


3/19/2011 7-339 Zn Diss 22   ug/L 5 


3/19/2011 7-339 NH3-N Total 0.48   mg/L 0.1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit 


3/19/2011 7-339 NO2-N N/A 0.15   mg/L 0.1 


3/19/2011 7-339 NO3-N N/A 1.5   mg/L 0.1 


3/19/2011 7-339 Ortho-P Diss 0.18   mg/L 0.03 


3/19/2011 7-339 P Total 0.21   mg/L 0.03 


3/19/2011 7-339 TKN Total 2.31   mg/L 0.1 
 







STORM EVENT 


03/19/2011 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event 
Flow Vol. 


(L) 
% 


Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


7-338 
Newbury Park 


(Influent) Rainfall 6.79 2.70 / > 75% 21 Yes 1775565 92 Yes 


 HG was corrected to account for 
2.25" of ponding. Assumed 
RO/RF coefficient from 09/10 
Report based on historical events 
at this site. RO/RF observed at 
this station during the 09/10 
season ranged from 1.66 – 2.22. 


7-339 
Newbury Park 


(Effluent) Rainfall 6.79 2.70 / > 75% 21 Yes 419881 99 Yes 


Assumed RO/RF coefficient from 
09/10 Report based on historical 
events at this site. RO/RF 
observed at this station during the 
09/10 season ranged from 0.44 – 
0.57.  
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Event Description 
A storm system heading inland heading inland from the Pacific Northwest arrived in the late night hours of Saturday, March 19, 2011 at the 
Ornamental Roadside Vegetated Treatment Site (ORVTS), located in District 7 (D7), Newbury Park, CA.  The event was monitored under Contract 
43A0290, Task Order 02. This was the third monitored event of the 2010/2011 wet season and was preceded by an antecedent dry period of less than 
0.10 inches of rain for 21 hours.  Although the antecedent dry period does not meet the 72 hour requirement, Caltrans approval was granted to 
monitor this event.  The antecedent dry period was determined from the on-site rain gauge at Site ID 7-338, which reported the previous precipitation 
occurred on March 19, 2011 and totaled 0.13 inches. 


The predicted quantity of rainfall, 2.70 inches was greater than the required “mobilize” threshold (0.25 inches) and the probability was greater than 
75%.  This event produced 6.79 inches (172.47 mm) of rainfall within a 25.68 hour period at the Newbury Park Site. 
 
Mobilization Summary 
The sampling team arrived at the Newbury Park Site on Friday, March 18, 2011 to perform pre-storm maintenance and equipment calibration 
because the forecasts provided sufficient probability and quantity of precipitation to mobilize; therefore, the sampling team performed the necessary 
pre-storm activities at the Newbury Park Site.  Each station on site was cleaned, calibrated and verified to be functioning properly.  Prior to 
monitoring this event, a smaller, approximately 1.25 hour storm event was monitored at this site in the late night hours between March 18 and March 
19, 2011.  After performing post-storm duties for the small event, only minimal pre-storm preparation was necessary for this event.  During storm 
observations were performed in the early morning hours of March 20, 2011 with the post-storm duties performed the morning of March 21, 2011. 
 
Sampling Issues 
Since the beginning of the Study (Fall 2009), there has been an issue with flows ponding slightly downstream of the outlet at Site ID 7-338.  It was 
determined during the previous season that the depth of the ponded runoff was 2.25 inches.  A calculation adjustment to the flume was made to 
account for this depth of water.  The adjustment was verified during pre-storm activities and remained in effect for this event. Despite this correction, 
the observed RO/RF value continues to remain high for an EOP station.  This may be due to an inaccurate drainage area as well as the ponding 
condition. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Excellent  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 
The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


Based on historical events at this site, the measured rainfall and runoff volumes are reasonable for a storm of this magnitude. 
The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
Secondary rain gauge at Station 7-339 reported 6.60” of rain. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
Observed RO/RF is within 30% of the Assumed RO/RF 


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.
 


Any questions or problems that arose during our review of this field data have been resolved.
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Laboratory Data Checklist  
We recommend that Caltrans accept this laboratory data package.  
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Short hold constituents were analyzed on all submitted bottles.  The analyzed data is shown in the table herein. 
Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.


 
Data seem reasonable. No reported values are improbably low or high.


 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 


Dissolved concentrations are lower than their corresponding total concentrations.
 


The following constituent concentrations were greater at the effluent than the influent: EC, Ortho-P, As, Cd (Total), Cu (diss), DOC, 
Hardness, Pb (diss), TDS, and TOC. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


Site ID 7-338 Bottle 1 of 4 – Short Holds 


3/20/2011 7-338 pH N/A 7.7   pH Units 0.1 


3/20/2011 7-338 Temp N/A 11.2  C 0.1 


3/19/2011 7-338 EC N/A 44.3   umhos/cm 1 


3/19/2011 7-338 NO2-N N/A 0.01 J mg/L 0.1 


3/19/2011 7-338 NO3-N N/A 0.54   mg/L 0.1 


3/19/2011 7-338 Ortho-P Diss 0.03   mg/L 0.03 


3/19/2011 7-338 Turbidity N/A 17.4   NTU 0.05 


Site ID 7-338 Bottle 2 of 4 – Short Holds 


3/20/2011 7-338 EC N/A 24.1   umhos/cm 1 


3/20/2011 7-338 NO2-N N/A 0.01 UJ mg/L 0.1 


3/20/2011 7-338 NO3-N N/A 0.21   mg/L 0.1 


3/20/2011 7-338 Ortho-P Diss 0.03   mg/L 0.03 


3/20/2011 7-338 Turbidity N/A 16.1   NTU 0.05 


Site ID 7-338 Bottle 3 of 4 – Short Holds 


3/19/2011 7-338 EC N/A 22.6   umhos/cm 1 


3/19/2011 7-338 NO2-N N/A 0.01 UJ mg/L 0.1 


3/19/2011 7-338 NO3-N N/A 0.1   mg/L 0.1 


3/19/2011 7-338 Ortho-P Diss 0.03   mg/L 0.03 


3/19/2011 7-338 Turbidity N/A 10.5   NTU 0.05 


Site ID 7-338 Bottle 4 of 4 – Short Holds and Composite 


3/20/2011 7-338 EC N/A 40.1   umhos/cm 1 


3/20/2011 7-338 NO2-N N/A 0.01 UJ mg/L 0.1 


3/20/2011 7-338 NO3-N N/A 0.09   mg/L 0.1 


3/20/2011 7-338 Ortho-P Diss 0.15   mg/L 0.03 


3/20/2011 7-338 Turbidity N/A 15.7   NTU 0.05 


3/19/2011 7-338 As Total 0.8   ug/L 0.5 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/19/2011 7-338 As Diss 0.5   ug/L 0.5 


3/19/2011 7-338 Cd Total 0.1 J ug/L 0.2 


3/19/2011 7-338 Cd Diss 0.1 UJ ug/L 0.2 


3/19/2011 7-338 Cr Total 4   ug/L 1 


3/19/2011 7-338 Cr Diss 2   ug/L 1 


3/19/2011 7-338 Cu Total 16   ug/L 1 


3/19/2011 7-338 Cu Diss 4.1   ug/L 1 


3/19/2011 7-338 DOC N/A 2.1   mg/L 1 


3/19/2011 7-338 Hardness as CaCO3 Total 18   mg/L 2 


3/19/2011 7-338 NH3-N Total 0.17   mg/L 0.1 


3/19/2011 7-338 Ni Total 2.4   ug/L 1 


3/19/2011 7-338 Ni Diss 0.9 J ug/L 1 


3/19/2011 7-338 P Total 0.18   mg/L 0.03 


3/19/2011 7-338 Pb Total 3.8   ug/L 1 


3/19/2011 7-338 Pb Diss 0.8 UJ ug/L 1 


3/19/2011 7-338 TDS N/A 14   mg/L 1 


3/19/2011 7-338 TKN Total 0.17   mg/L 0.1 


3/19/2011 7-338 TOC N/A 4.7   mg/L 1 


3/19/2011 7-338 TSS N/A 13   mg/L 1 


3/19/2011 7-338 Zn Total 54   ug/L 5 


3/19/2011 7-338 Zn Diss 16   ug/L 5 


Site ID 7-339 Bottle 1 of 4 – Short Holds 


3/20/2011 7-339 pH N/A 7.29   pH Units 0.1 


3/20/2011 7-339 Temperature N/A 11   C 0.1 


3/20/2011 7-339 EC N/A 46.7   umhos/cm 1 


3/20/2011 7-339 NO2-N N/A 0.01 J mg/L 0.1 


3/20/2011 7-339 NO3-N N/A 0.49   mg/L 0.1 


3/20/2011 7-339 Ortho-P Diss 0.07   mg/L 0.03 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/20/2011 7-339 Turbidity N/A 13.5   NTU 0.05 


Site ID 7-339 Bottle 2 of 4 – Short Holds 


3/20/2011 7-339 EC N/A 34.8   umhos/cm 1 


3/20/2011 7-339 NO2-N N/A 0.01 UJ mg/L 0.1 


3/20/2011 7-339 NO3-N N/A 0.14   mg/L 0.1 


3/20/2011 7-339 Ortho-P Diss 0.1   mg/L 0.03 


3/20/2011 7-339 Turbidity N/A 14.3   NTU 0.05 


Site ID 7-339 Bottle 3 of 4 – Short Holds 


3/20/2011 7-339 EC N/A 23.8   umhos/cm 1 


3/20/2011 7-339 NO2-N N/A 0.01 J mg/L 0.1 


3/20/2011 7-339 NO3-N N/A 0.05 J mg/L 0.1 


3/20/2011 7-339 Ortho-P Diss 0.04   mg/L 0.03 


3/20/2011 7-339 Turbidity N/A 7   NTU 0.05 


Site ID 7-339 Bottle 4 of 4 – Short Holds and Composite 


3/20/2011 7-339 EC N/A 36.8   umhos/cm 1 


3/20/2011 7-339 NO2-N N/A 0.01 UJ mg/L 0.1 


3/20/2011 7-339 NO3-N N/A 0.04 J mg/L 0.1 


3/20/2011 7-339 Ortho-P Diss 0.08   mg/L 0.03 


3/20/2011 7-339 Turbidity N/A 7.8   NTU 0.05 


3/20/2011 7-339 As Total 1   ug/L 0.5 


3/20/2011 7-339 As Diss 0.8   ug/L 0.5 


3/20/2011 7-339 Cd Total 0.2   ug/L 0.2 


3/20/2011 7-339 Cd Diss 0.1 UJ ug/L 0.2 


3/20/2011 7-339 Cr Total 3.9   ug/L 1 


3/20/2011 7-339 Cr Diss 1.7   ug/L 1 


3/20/2011 7-339 Cu Total 9.6   ug/L 1 


3/20/2011 7-339 Cu Diss 4.4   ug/L 1 


3/20/2011 7-339 DOC N/A 3.2   mg/L 1 
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Analytical 


Sampling 
Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


3/20/2011 7-339 Hardness as CaCO3 Total 20   mg/L 2 


3/20/2011 7-339 NH3-N Total 0.15   mg/L 0.1 


3/20/2011 7-339 Ni Total 2.1   ug/L 1 


3/20/2011 7-339 Ni Diss 0.6 J ug/L 1 


3/20/2011 7-339 P Total 0.14   mg/L 0.03 


3/20/2011 7-339 Pb Total 2.6   ug/L 1 


3/20/2011 7-339 Pb Diss 0.1 J ug/L 1 


3/20/2011 7-339 TDS N/A 22   mg/L 1 


3/20/2011 7-339 TKN Total 0.17   mg/L 0.1 


3/20/2011 7-339 TOC N/A 5.8   mg/L 1 


3/20/2011 7-339 TSS N/A 6   mg/L 1 


3/20/2011 7-339 Zn Total 28   ug/L 5 


3/20/2011 7-339 Zn Diss 11   ug/L 5 
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Sampling Summary 


Caltrans 
Site ID 


Station Name / 
Location 


Precipitation 


Mobilized 
to Site 


Event Flow 
Vol. (L) 


% 
Capture 


Sufficient 
Sample 
Volume Comments 


  Actual 
Precip. 


(in) 
QPF / 


Probability
Antecedent 
Dry HoursType 


7-338 Newbury Park 
(Influent) Rainfall 0.19 0.30 / > 75% 1214 Yes 55251 59 Yes 


RO/RF observed at this station during the 09/10 season 
ranged from 1.66 – 2.22, the assumed RO/RF value shown 
above has been provided from the 09/10 Report. Sample 


was submitted for short hold only due to low percent capture. 
HG was corrected to account for 2.25" of ponding. However, 


despite flow correction, observed RO/RF continues to be 
high for an influent station.  


7-339 Newbury Park 
(Effluent) Rainfall 0.19 0.30 / > 75% 1214 Yes 15 0 No 


RO/RF observed at this station during the 09/10 season 
ranged from 0.44 – 0.57, the value shown above has been 


provided from the 09/10 Report.  Field crews visually 
observed minimal flows in the flume at Site-ID 7-339. Obs. 
RO/RF is low due to minimal amount of runoff reaching the 


station.  15 L was measured and recorded by the flowmeter, 
however pacing was set to the minimum (1 cf). The station 


recorded half that amount, therefore no samples were 
attempted.  
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Event Description 
A storm system from the Pacific Northwest arrived in the late night hours of Monday, May 16, 2011 at the Ornamental Roadside Vegetated 
Treatment Site (ORVTS), located in District 7 (D7), Newbury Park, CA.  The event was monitored under Contract 43A0290, Task Order 02. This 
was the fourth monitored event of the 2010/2011 wet season and was preceded by an antecedent dry period of greater than 72 hours.  The predicted 
quantity of rainfall, 0.30 inches was greater than the required “mobilize” threshold (0.25 inches) and the probability was greater than 75%.  This 
event produced 0.19 inches (4.83 mm) of rainfall within a 7.10 hour period at the Newbury Park Site. 
 
Mobilization Summary 
On Sunday evening, May 15, 2011, the forecasts provided sufficient probability and quantity of precipitation to mobilize; therefore, the sampling 
team was instructed to mobilize and perform the necessary pre-storm activities at the Newbury Park Site.  The sampling team arrived at the Newbury 
Park Site on Monday, May 16, 2011 to perform pre-storm maintenance and equipment calibration.  Both stations on site were cleaned, calibrated and 
verified to be functioning properly.  During storm observations were performed in the early morning hours of May 17, 2011 with the post-storm 
duties performed a few hours later. 
 
Sampling Issues 
Since the beginning of the Study (Fall 2009), there has been an issue with flows ponding slightly downstream of the outlet at Site ID 7-338.  It was 
determined during the previous season that the depth of the ponded runoff was 2.25 inches.  A calculation adjustment to the flume was made to 
account for this depth of water.  The adjustment was verified during pre-storm activities and remained in effect for this event. Despite this correction, 
the observed RO/RF value continues to remain high for an EOP station.  This may be due to an inaccurate drainage area as well as the ponding 
condition. 
 
It is unclear why the sample capture percentage was approximately 60% at Site ID 7-338. Samples for this station were submitted to the lab for short 
hold testing. Per direction from Caltrans, short hold tests were performed and the remaining tests were not conducted due to the percent capture being 
below the minimum criteria (Rainfall < 0.25 inches; minimum percent capture is 85%). 
 
The pacing at Site ID 7-339 was set to the minimum (1 ft3).  The rainfall from this event did not generate sufficient flows to obtain a sample.  This is 
due to the fact that the flowmeter measures and records flows to the nearest 0.001.  The flows measured totaled 15 liters, which is approximately half 
of the minimum pacing of 1 cubic foot; therefore no samples were attempted. 
 
Field crews arrived onsite toward the end of the event and did note there was a negligible amount of runoff in the flume at Site ID 7-339. 
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Post-Event Field Data Checklist 
We recommend that Caltrans accept this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we give this field data a rating of 
Fair.  


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 
2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 
3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 
4. Unusable – The entire data package should be rejected. 


 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volume seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.


 
 Rain gauge at Site ID 7-339 recorded 0.19 in (4.83 mm) of rainfall. 


The runoff response to rainfall seems reasonable, and is similar to the rainfall/runoff ratio measured at this site during previous storm events.


 
If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.


 
 Considering the magnitude of this storm, the volumes are consistent. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this monitoring event have been included in this document.


 
Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)


Event Summary
Site: Newbury Park (Effluent) (7-339)
Event: 5/16/2011


Catchment Area (ha): 0.4629
Assumed Fraction Runoff/Rain Volume: 0.53


Rain Data
Start Date/Time: 05/16/11 22:42


Stop Date/Time: 05/17/11 05:48


Event Rain (mm): 4.83
Max Intensity (mm/hr): 3.05


Runoff Data
Start Date/Time: 05/17/11 05:49


Stop Date/Time: 05/17/11 06:28


Total Flow Volume (L): 15
Peak Flow (L/s): 0.03


Obs. Fraction Runoff/Rain Volume: 0.001


Notes:
RO/RF observed at this station during the 09/10 season ranged from 0.44 – 0.57, the value shown above has been provided from the 09/10 Report.  Field crews visually observed minimal 
flows in the flume at Site-ID 7-339. Obs. RO/RF is low due to minimal amount of runoff reaching the station.  15 L was measured and recorded by the flowmeter, however pacing was set to
the minimum (1 cf). The station recorded < 1 cf; therefore no samples were attempted.  
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Laboratory Data Checklist  


We recommend that Caltrans reject this laboratory data package.  


The data was rejected because the percent capture was below the minimum (85%). 
 
The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.
 


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and metals appear to be reasonable when 
compared to each other in the same sample.


 
Concentrations of most constituents are not available.  Only short holds were tested because the percent capture was below the 
minimum (85%). 


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.


 
No samples attempted at 7-339 due to the size of the event to compare concentrations to 7-338. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical 


Sampling Date Site ID Parameter Fraction Value Qualifier Units Reporting Limit


5/17/2011 7-338 EC N/A 134   umhos/cm 1 


5/17/2011 7-338 Turbidity N/A 44.8   NTU 0.05 


5/17/2011 7-338 NO2-N N/A 0.15   mg/L 0.1 


5/17/2011 7-338 NO3-N N/A 0.79   mg/L 0.1 


5/17/2011 7-338 Ortho-P Diss 0.06   mg/L 0.03 


Note: We recommend that Caltrans reject this laboratory data, because percent capture was below the minimum (85%).
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Final Post Storm Technical Memorandum 


Agreement No.: 043A0290 Task Order: 2 


Date: 10/20/2011  


Project: Ornamental RVTS Event Start Date: 10/5/2011 


 


Event Summary 


Station Information Precipitation Information Event Information 


Station 


ID 
Station Name/ 


Location Type 


Actual 


Precip. 


(mm) QPF PoP 
Antecedent 


Dry Hours 
Mobilized 


to Site 


Event 


Runoff 


Vol. (L) 
% 


Capture 


Sufficient 


Sample 


Volume Comments 


7-338 
Newbury Park 


(Influent) 
 Stormwater 17.0 0.30 75% 3382  Yes 31,846 97% Yes 


Flume is subject to submergence. 


Flow at the beginning of the storm is 


not displayed on hydrograph, but it is 


accounted for by manually adding 


3,596 L to Total Flow Volume & 


adjusting RO/RF (See CTSW-TM-11- 


290.02.1).  All past events were 


corrected using this method and 


RO/RF observed during 2009-2011 at 


this site ranged from 0.21 – 0.96. 


7-339 
Newbury Park 


(Effluent) 
 Stormwater 17.0 0.30 75%  3382 Yes 13,083 94% Yes 


RO/RF observed during 2009-2011 at 


this site ranged from 0.13 – 0.57. The 


RO/RF observed for this event of 0.17 


is toward the lower end of this range 


likely because of the long antecedent 


dry period between storm events 


causing more runoff to be lost 


through initial abstractions and 


infiltration prior to reaching the 


flume. 
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Event Narrative 


Event Description 


A storm system from the Pacific Northwest arrived in the early morning on Wednesday, October 05, 2011 at the Ornamental Roadside Vegetated 


Treatment Site (ORVTS), located in District 7 (D7), Newbury Park, CA. The event was monitored under Contract 43A0290, Task Order 02. This 


was the first monitored event of the 2011/2012 wet season and was preceded by an antecedent dry period of greater than 72 hours (approximately 


141 days). The predicted quantity of rainfall, 0.30 inches was greater than the required “mobilize” threshold (0.25 inches) and the probability was 


greater than 75%. This event produced 0.67 inches (17.0 mm) of rainfall within a 8.60 hour period at the Newbury Park Site. 


 


Mobilization Summary 


On Monday evening, October 03, 2011, the forecasts provided sufficient probability and quantity of precipitation to mobilize; therefore, the 


sampling team was instructed to mobilize and perform the necessary pre-storm activities at the Newbury Park Site. The sampling team arrived at 


the Newbury Park Site on Tuesday, October 04, 2011 to perform pre-storm maintenance and equipment calibration. Both stations on-site were 


cleaned, calibrated and verified to be functioning properly. During-storm observations were made on October 05, 2011 with the post-storm duties 


performed on October 06, 2011. 


 


Sampling Issues 


Since the beginning of the Study (Fall 2009), there has been an issue with flows ponding slightly downstream of the outlet at Site ID 7-338 


(Influent). It was determined that the depth of the ponded runoff was 2.5 inches during a flume calibration test (CTSW-TM-11-290.02.1). A flow 


vs. head equation was developed from the calibration test and the flowmeter was programmed based on the flow vs. head relationship. The 


program was verified during pre-storm activities and became effective for this event. For current and future storm events, the flowmeter will 


register positive flow for a head of greater than 2.5 inches, and no flow for head less than or equal to 2.5 inches. It was determined that the flow 


volume required to fill the ponded area to a depth of 2.5 inches was approximately 950 gallons (3,596 L). This additional volume has been added 


into the total flow volume on the hydrograph for Site ID 7-338, and the Obs. Fraction Runoff/Rain Volume was manually corrected based on the 


adjusted runoff volume. For complete details on flume calibration and flow measurement adjustments, reference Caltrans document CSTW-TM-


11-290.02.1 Flume Calibration Technical Memorandum. 


 


The hydrograph for Site ID 7-338 reported an observed RO/RF value for this storm event of 0.45. This value is acceptable, given the magnitude of 


the storm event, when compared to historic event values at the site that ranged from 0.21 – 0.96. The historic values for this station were 


recalculated for each storm event based on the flume calibration flow measurement adjustments. The RO/RF values for an influent EOP site 


would typically range between 0.7 and 1.2, however, at this particular site, the ranges appear slightly lower. This could be due to several possible 


factors. The catchment area being used for this site may be slightly larger than the area that is actually draining into the influent flume. There 


could be loss of volume because of traffic disbursement, and finally there could be areas within the catchment area that divert or direct water away 


from the flowline leading to the flume.  
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The hydrograph for Site ID 7-339 (Effluent) reported an observed RO/RF value for this storm event of 0.17. This measurement is acceptable, 


given the magnitude of the storm event, when compared to historic event values at the site that ranged from 0.13 – 0.57. The value is likely at the 


lower end of the range for this station because of the long antecedent dry period between storm events. 
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Post-Event Field Data Checklist 


We recommend that Caltrans  Accept  this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we assign the quality of this field 


data a rating of:  Fair    


 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 


2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 


4. Unusable – The entire data package should be rejected. 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volumes seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


Rain gauge located at Site ID 7-339 was used to compare to the recorded rainfall values at Site ID 7-338. 


The runoff response to rainfall seems reasonable, and is similar to the 


rainfall/runoff ratio measured at this site during previous storm events.  


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


Although the flowmeter has been calibrated (CTSW-TM-11-290.02.1), volumes at Site ID 7-338 (Influent) are slightly higher than 


what is expected to be consistent with Site ID 7-339 (Effluent). This is a result of the ponding condition at Site ID 7-338. 


Field logs have been reviewed for accuracy and completeness. All field logs related to this 


monitoring event have been included in this document.


Any questions or problems that arose during our review of this field data have been resolved.
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Newbury Park (Influent) (7-338)
Event: 10/5/2011


Catchment Area (ha): 0.4158
Assumed Fraction Runoff/Rain Volume: 0.527


Rain Data


Start Date/Time: 10/05/11 04:02


Stop Date/Time: 10/05/11 12:56


Event Rain (mm): 17.02


Max Intensity (mm/hr): 9.14


Runoff Data


Start Date/Time: 10/05/11 09:09


Stop Date/Time: 10/05/11 14:09


Total Flow Volume (L): 31846


Peak Flow (L/s): 4.36


Obs. Fraction Runoff/Rain Volume: 0.450


Sample Data


Start Date/Time: 10/05/11 09:09


Stop Date/Time: 10/05/11 13:13


Estimated Percent Capture: 98%


Successful Aliquots: 58


Notes: Flume is subject to submergence. Flow at the beginning of the storm is not displayed on hydrograph, but it is accounted for by manually adding 3,596 L to Total Flow Volume & adjusting 


RO/RF (See CTSW-TM-11- 290.02.1).  All past events were corrected using this method and RO/RF observed during 2009-2011 at this site ranged from 0.21 – 0.96.


 







Final Post Storm Technical Memorandum 


Project: Ornamental RVTS Event Start Date: 10/5/2011 


 Page 6 of 10 


0


1


2


3


4


5


6


7


8


9


10


1
0
/5


/1
1
 3


:0
0


1
0
/5


/1
1
 4


:0
0


1
0
/5


/1
1
 5


:0
0


1
0
/5


/1
1
 6


:0
0


1
0
/5


/1
1
 7


:0
0


1
0
/5


/1
1
 8


:0
0


1
0
/5


/1
1
 9


:0
0


1
0
/5


/1
1
 1


0
:0


0


1
0
/5


/1
1
 1


1
:0


0


1
0
/5


/1
1
 1


2
:0


0


1
0
/5


/1
1
 1


3
:0


0


1
0
/5


/1
1
 1


4
:0


0


1
0
/5


/1
1
 1


5
:0


0


Date/Time


R
a


in
fa


ll
 I


n
te


n
s


it
y


 (
m


m
/h


r)


0


1


2


3


F
lo


w
 R


a
te


 (
L


/s
)


Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Newbury Park (Effluent) (7-339)
Event: 10/5/2011


Catchment Area (ha): 0.4629
Assumed Fraction Runoff/Rain Volume: 0.51


Rain Data


Start Date/Time: 10/05/11 04:02


Stop Date/Time: 10/05/11 12:56


Event Rain (mm): 17.02


Max Intensity (mm/hr): 9.14


Runoff Data


Start Date/Time: 10/05/11 09:39


Stop Date/Time: 10/05/11 14:05


Total Flow Volume (L): 13084


Peak Flow (L/s): 2.18


Obs. Fraction Runoff/Rain Volume: 0.166


Sample Data


Start Date/Time: 10/05/11 09:39


Stop Date/Time: 10/05/11 13:48


Estimated Percent Capture: 100%


Successful Aliquots: 32


Notes: RO/RF observed during 2009-2011 at this site ranged from 0.13 – 0.57. The RO/RF observed for this event of 0.166 is toward the lower end of this range likely because of the long 


antecedent dry period between storm events causing more  runoff to be lost through initial abstractions and infiltration prior to reaching the flume.
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Laboratory Data Checklist 


 


We recommend that Caltrans Accept this laboratory data package.  


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.  


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and 


metals appear to be reasonable when compared to each other in the same sample.  


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


The following constituents had higher effluent concentrations than influent: As (Diss), DOC, EC, Hardness as CaCO3, Ortho-P, P, Pb 


(Diss), TDS, and TOC. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical Data 


Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


10/5/2011 7-338 As Diss 0.7   ug/L 0.5 /0.1   


10/5/2011 7-338 As Total 1.1   ug/L 0.5 / 0.1   


10/5/2011 7-338 Cd Diss 0.1 J ug/L 0.2 / 0.1   


10/5/2011 7-338 Cd Total 0.3   ug/L 0.2 / 0.1   


10/5/2011 7-338 Cr Diss 4.3   ug/L 1 / 0.09   


10/5/2011 7-338 Cr Total 7.8   ug/L 1 / 0.09   


10/5/2011 7-338 Cu Diss 23   ug/L 1 / 0.1   


10/5/2011 7-338 Cu Total 43   ug/L 1 / 0.1   


10/5/2011 7-338 DOC N/A 12.5   mg/L 1 / 0.1   


10/5/2011 7-338 EC N/A 97.7   umhos/cm 1 / 0.05   


10/5/2011 7-338 Hardness as CaCO3 Total 40   mg/L 2 / 0.9   


10/5/2011 7-338 NH3-N Total 0.21   mg/L 0.1 / 0.005   


10/5/2011 7-338 Ni Diss 4.7   ug/L 1 / 0.2   


10/5/2011 7-338 Ni Total 7.7   ug/L 1 / 0.2   


10/5/2011 7-338 NO2-N N/A 0.05 J mg/L 0.1 / 0.01   


10/5/2011 7-338 NO3-N N/A 0.47   mg/L 0.1 / 0.005   


10/5/2011 7-338 Ortho-P Diss 0.09   mg/L 0.03 / 0.003   


10/5/2011 7-338 P Total 0.17   mg/L 0.03 / 0.008   


10/5/2011 7-338 Pb Diss 0.1 J ug/L 1 / 0.08   


10/5/2011 7-338 Pb Total 5.4   ug/L 1 / 0.08   


10/5/2011 7-338 pH N/A 8.62   pH Units 0.1 Field Measurement 


10/5/2011 7-338 TDS N/A 28   mg/L 1 / 0.2   


10/5/2011 7-338 Temperature N/A 20.7   C 0.1 Field Measurement 


10/5/2011 7-338 TKN Total 1.59   mg/L 0.1 / 0.04   


10/5/2011 7-338 TOC N/A 17.6   mg/L 1 / 0.1   


10/5/2011 7-338 TSS N/A 12   mg/L 1 / 1   


10/5/2011 7-338 Turbidity N/A 30.7   NTU 0.05 / 0.01   
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Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


10/5/2011 7-338 Zn Diss 35   ug/L 5 / 0.9   


10/5/2011 7-338 Zn Total 100   ug/L 5 / 0.9   


10/5/2011 7-339 As Diss 0.8   ug/L 0.5 / 0.1   


10/5/2011 7-339 As Total 1   ug/L 0.5 / 0.1   


10/5/2011 7-339 Cd Diss 0.1 UJ ug/L 0.2 / 0.1   


10/5/2011 7-339 Cd Total 0.1 J ug/L 0.2 / 0.1   


10/5/2011 7-339 Cr Diss 3.3   ug/L 1 / 0.09   


10/5/2011 7-339 Cr Total 4.9   ug/L 1 / 0.09   


10/5/2011 7-339 Cu Diss 19   ug/L 1 / 0.1   


10/5/2011 7-339 Cu Total 25   ug/L 1 / 0.1   


10/5/2011 7-339 DOC N/A 17.4   mg/L 1 / 0.1   


10/5/2011 7-339 EC N/A 134   umhos/cm 1 / 0.05   


10/5/2011 7-339 Hardness as CaCO3 Total 44   mg/L 2 / 0.9   


10/5/2011 7-339 NH3-N Total 0.08 J mg/L 0.1 / 0.005   


10/5/2011 7-339 Ni Diss 3.5   ug/L 1 / 0.2   


10/5/2011 7-339 Ni Total 4.5   ug/L 1 / 0.2   


10/5/2011 7-339 NO2-N N/A 0.05 J mg/L 0.1 / 0.01   


10/5/2011 7-339 NO3-N N/A 0.4   mg/L 0.1 / 0.005   


10/5/2011 7-339 Ortho-P Diss 0.38   mg/L 0.03 / 0.003   


10/5/2011 7-339 P Total 0.46   mg/L 0.03 / 0.008   


10/5/2011 7-339 Pb Diss 0.2 J ug/L 1 / 0.08   


10/5/2011 7-339 Pb Total 2   ug/L 1 / 0.08   


10/5/2011 7-339 pH N/A 8.18   pH Units 0.1 Field Measurement 


10/5/2011 7-339 TDS N/A 58   mg/L 1 / 0.2   


10/5/2011 7-339 Temperature N/A 20.1   C 0.1 Field Measurement 


10/5/2011 7-339 TKN Total 1.35   mg/L 0.1 / 0.04   


10/5/2011 7-339 TOC N/A 18.9   mg/L 1 / 0.1   


10/5/2011 7-339 TSS N/A 1   mg/L 1 / 1   


10/5/2011 7-339 Turbidity N/A 18.8   NTU 0.05 / 0.01   


10/5/2011 7-339 Zn Diss 19   ug/L 5 / 0.9   
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Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


10/5/2011 7-339 Zn Total 36   ug/L 5 / 0.9   
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Post Storm Technical Memorandum 


Agreement No.: 043A0290 Task Order: 02 


Date: 12/1/2011  


Project: Ornamental RVTS Event Start Date: 11/11/2011 


 


Event Summary 


Station Information Precipitation Information Event Information 


Station 


ID 


Station Name/ 


Location Type 


Actual 


Precip. 


(mm) QPF PoP 


Antecedent 


Dry Hours 


Mobilized 


to Site 


Event 


Runoff 


Vol. (L) 


% 


Capture 


Sufficient 


Sample 


Volume Comments 


7-338 
Newbury Park 


(Influent) 
Stormwater  23.4 0.40 > 75% 133  Yes 53,775 99% Yes 


Flume is subject to submergence. 


Flow at the beginning of the storm is 


not displayed on hydrograph, but it is 


accounted for by manually adding 


3,596 L to Total Flow Volume & 


adjusting RO/RF (See CTSW-TM-11- 


290.02.1).  All past events were 


corrected using this method and 


RO/RF observed during 2009-2011 at 


this site ranged from 0.21 – 0.96.  


7-339 
Newbury Park 


(Effluent) 
Stormwater  23.4 0.40 > 75%  133  Yes 32,340 99% Yes 


RO/RF observed during 2009-2011 at 


this site ranged from 0.13 – 0.57. The 


RO/RF observed for this event of 


0.313 is not only within the historic 


range for this station, but it is also 


expected as the Effluent Station 


should experience a smaller obs. 


RO/RF than the Influent Station due 


to field conditions such as 


infiltration.  
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Event Narrative 


Event Description 


A storm system from the Pacific Northwest arrived late in the evening on Friday, November 11, 2011 at the Ornamental Roadside Vegetated 


Treatment Site (ORVTS), located in District 7 (D7), Newbury Park, CA. The event was monitored under Contract 43A0290, Task Order 02. This 


was the second monitored event of the 2011/2012 wet season and was preceded by an antecedent dry period of greater than 72 hours 


(approximately 133 hours). The predicted quantity of rainfall, 0.50 inches was greater than the required “mobilize” threshold (0.25 inches) and the 


probability was greater than 75%. This event produced 0.92 inches (23.4 mm) of rainfall within a 5.80-hour period at the Newbury Park Site. 


 


Mobilization Summary 


On Wednesday evening, November 9, 2011, the forecasts provided sufficient probability and quantity of precipitation to mobilize; therefore, the 


sampling team was instructed to mobilize and perform the necessary pre-storm activities at the Newbury Park Site. The sampling team arrived at 


the Newbury Park Site on Thursday, November 10, 2011 to perform pre-storm maintenance and equipment calibration. Both stations on-site were 


cleaned, calibrated and verified to be functioning properly. During-storm observations were made on November 11
th


 and 12
th


 with the post-storm 


duties performed on November 12
th


. 


 


Sampling Issues 


Since the beginning of the Study (Fall 2009), there has been an issue with flows ponding slightly downstream of the outlet at Site ID 7-338 


(Influent). It was determined that the depth of the ponded runoff was 2.5 inches during a flume calibration test (CTSW-TM-11-290.02.1). A flow 


vs. head equation was developed from the calibration test and the flowmeter was programmed based on the flow vs. head relationship. The 


program was verified during pre-storm activities and became effective for this event. For current and future storm events, the flowmeter will 


register positive flow for a head of greater than 2.5 inches, and no flow for head less than or equal to 2.5 inches. It was determined that the flow 


volume required to fill the ponded area to a depth of 2.5 inches was approximately 950 gallons (3,596 L). This additional volume has been added 


into the total flow volume on the hydrograph for Site ID 7-338, and the Obs. Fraction Runoff/Rain Volume was manually corrected based on the 


adjusted runoff volume. For complete details on flume calibration and flow measurement adjustments, reference Caltrans document CSTW-TM-


11-290.02.1 Flume Calibration Technical Memorandum. 


 


The hydrograph for Site ID 7-338 reported an observed RO/RF value for this storm event of 0.59. This value is acceptable, given the magnitude of 


the storm event, when compared to historic event values at the site that ranged from 0.21 – 0.96. The historic values for this station were 


recalculated for each storm event based on the flume calibration flow measurement adjustments. The RO/RF values for an influent EOP site 


would typically range between 0.7 and 1.2, however, at this particular site, the ranges appear slightly lower. This could be due to several possible 


factors. The catchment area being used for this site may be slightly larger than the area that is actually draining into the influent flume. There 


could be loss of volume because of traffic disbursement, and finally there could be areas within the catchment area that divert or direct water away 


from the flowline leading to the flume.  
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The hydrograph for Site ID 7-339 (Effluent) reported an observed RO/RF value for this storm event of 0.30. This measurement is acceptable, 


given the magnitude of the storm event, when compared to historic event values at the site that ranged from 0.13 – 0.57. In addition, the Effluent 


Station is expected to produce a lower RO/RF value when compared to that of the Influent Station due to field conditions (i.e. infiltration) within 


the vegetated swale. 
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Post-Event Field Data Checklist 


We recommend that Caltrans   Accept  this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we assign the quality of this field 


data a rating of:  Fair    


 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 


2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 


4. Unusable – The entire data package should be rejected. 


5. Unusable – The entire data package should be rejected. 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volumes seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


Rain gauge located at Site ID 7-339 was used to compare to the recorded rainfall values at Site ID 7-338. 


The runoff response to rainfall seems reasonable, and is similar to the 


rainfall/runoff ratio measured at this site during previous storm events.  


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


Field logs have been reviewed for accuracy and completeness. All field logs related to this 


monitoring event have been included in this document.


Any questions or problems that arose during our review of this field data have been resolved.
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Sample Taken


Event Summary
Site: Newbury Park (Influent) (7-338)


Event: 11/11/2011


Catchment Area (ha): 0.4158


Assumed Fraction Runoff/Rain Volume: 0.527


Rain Data


Start Date/Time: 11/11/11 20:43


Stop Date/Time: 11/12/11 02:31


Event Rain (mm): 23.37


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: 11/11/11 21:21


Stop Date/Time: 11/12/11 04:14


Total Flow Volume (L): 57371


Peak Flow (L/s): 12.47


Obs. Fraction Runoff/Rain Volume: 0.590


Sample Data


Start Date/Time: 11/11/11 21:21


Stop Date/Time: 11/12/11 04:09


Estimated Percent Capture: 99%


Successful Aliquots: 134


Notes: Flume is subject to submergence. Flow at the beginning of the storm is not displayed on hydrograph, but it is accounted for by manually adding 3,596 L to Total Flow Volume & 


adjusting RO/RF (See CTSW-TM-11- 290.02.1).  All past events were corrected using this method and RO/RF observed during 2009-2011 at this site ranged from 0.21 – 0.96.
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Sample Taken


Event Summary
Site: Newbury Park (Effluent) (7-339)


Event: 11/11/2011


Catchment Area (ha): 0.4629


Assumed Fraction Runoff/Rain Volume: 0.51


Rain Data


Start Date/Time: 11/11/11 20:43


Stop Date/Time: 11/12/11 02:31


Event Rain (mm): 23.37


Max Intensity (mm/hr): 15.24


Runoff Data


Start Date/Time: 11/11/11 21:55


Stop Date/Time: 11/12/11 03:44


Total Flow Volume (L): 32340


Peak Flow (L/s): 5.72


Obs. Fraction Runoff/Rain Volume: 0.299


Sample Data


Start Date/Time: 11/11/11 21:55


Stop Date/Time: 11/12/11 02:58


Estimated Percent Capture: 99%


Successful Aliquots: 103


Notes: RO/RF observed during 2009-2011 at this site ranged from 0.13 – 0.57. The RO/RF observed for this event of 0.313 is not only within the historic range for this station, but it is 


also expected as the Effluent Station should experience a smaller obs. RO/RF than the Influent Station due to field conditions such as infiltration.
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Laboratory Data Checklist 


We recommend that Caltrans Accept this laboratory data package.  


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.  


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and 


metals appear to be reasonable when compared to each other in the same sample.  


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


The following constituents had higher effluent concentrations than influent: Cd (Diss), Cd (Total), EC, Hardness as CaCO3, Ortho-P, 


P, TDS, and TOC. 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical Data 


Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


11/11/2011 7-338 As Total 1.1   ug/L 0.5 / 0.1   


11/11/2011 7-338 As Diss 0.7   ug/L 0.5 / 0.1   


11/11/2011 7-338 Cd Diss 0.1 UJ ug/L 0.2 / 0.1   


11/11/2011 7-338 Cd Total 0.2   ug/L 0.2 / 0.1   


11/11/2011 7-338 Cr Diss 1.8   ug/L 1 / 0.09   


11/11/2011 7-338 Cr Total 4.7   ug/L 1 / 0.09   


11/11/2011 7-338 Cu Diss 12   ug/L 1 / 0.1   


11/11/2011 7-338 Cu Total 27   ug/L 1 / 0.1   


11/11/2011 7-338 DOC N/A 9.3   mg/L 1 / 0.1   


11/11/2011 7-338 EC N/A 65.5   umhos/cm 1 / 0.05   


11/11/2011 7-338 Hardness as CaCO3 Total 28   mg/L 2 / 0.9   


11/11/2011 7-338 NH3-N Total 0.14   mg/L 0.1 / 0.005   


11/11/2011 7-338 Ni Diss 2.1   ug/L 1 / 0.2   


11/11/2011 7-338 Ni Total 4.3   ug/L 1 / 0.2   


11/11/2011 7-338 NO2-N N/A 0.05 J mg/L 0.1 / 0.01   


11/11/2011 7-338 NO3-N N/A 0.39   mg/L 0.1 / 0.005   


11/11/2011 7-338 Ortho-P Diss 0.07   mg/L 0.03 / 0.003   


11/11/2011 7-338 P Total 0.1   mg/L 0.03 / 0.008   


11/11/2011 7-338 Pb Diss 0.7 J ug/L 1 / 0.08   


11/11/2011 7-338 Pb Total 3.6   ug/L 1 / 0.08   


11/12/2011 7-338 pH N/A 8.87   pH Units 0.01 / 0.01 Field Measurement 


11/11/2011 7-338 TDS N/A 20   mg/L 1 / 0.2   


11/12/2011 7-338 Temperature N/A 12.5   C 0.1 / 0.1 Field Measurement 


11/11/2011 7-338 TKN Total 0.76   mg/L 0.1 / 0.04   


11/11/2011 7-338 TOC N/A 14.8   mg/L 1 / 0.1   


11/11/2011 7-338 TSS N/A 15   mg/L 1 / 1   


11/11/2011 7-338 Turbidity N/A 16.5   NTU 0.05 / 0.01   
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Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


11/11/2011 7-338 Zn Diss 20   ug/L 5 / 0.9   


11/11/2011 7-338 Zn Total 74   ug/L 5 / 0.9   


11/11/2011 7-339 As Diss 0.7   ug/L 0.5 / 0.1   


11/11/2011 7-339 As Total 0.9   ug/L 0.5 / 0.1   


11/11/2011 7-339 Cd Diss 0.2   ug/L 0.2 / 0.1   


11/11/2011 7-339 Cd Total 0.4   ug/L 0.2 / 0.1   


11/11/2011 7-339 Cr Diss 1.7   ug/L 1 / 0.09   


11/11/2011 7-339 Cr Total 3.5   ug/L 1 / 0.09   


11/11/2011 7-339 Cu Diss 9.7   ug/L 1 / 0.1   


11/11/2011 7-339 Cu Total 16   ug/L 1 / 0.1   


11/11/2011 7-339 DOC N/A 9   mg/L 1 / 0.1   


11/11/2011 7-339 EC N/A 73.7   umhos/cm 1 / 0.05   


11/11/2011 7-339 Hardness as CaCO3 Total 30   mg/L 2 / 0.9   


11/11/2011 7-339 NH3-N Total 0.11   mg/L 0.1 / 0.005   


11/11/2011 7-339 Ni Diss 1.8   ug/L 1 / 0.2   


11/11/2011 7-339 Ni Total 3   ug/L 1 / 0.2   


11/11/2011 7-339 NO2-N N/A 0.04 J mg/L 0.1 / 0.01   


11/11/2011 7-339 NO3-N N/A 0.38   mg/L 0.1 / 0.005   


11/11/2011 7-339 Ortho-P Diss 0.22   mg/L 0.03 / 0.003   


11/11/2011 7-339 P Total 0.27   mg/L 0.03 / 0.008   


11/11/2011 7-339 Pb Diss 0.1 J ug/L 1 / 0.08   


11/11/2011 7-339 Pb Total 2   ug/L 1 / 0.08   


11/12/2011 7-339 pH N/A 7.97   pH Units 0.01 / 0.01 Field Measurement 


11/11/2011 7-339 TDS N/A 24   mg/L 1 / 0.2   


11/12/2011 7-339 Temperature N/A 11.7   C 0.1 / 0.1 Field Measurement 


11/11/2011 7-339 TKN Total 0.76   mg/L 0.1 / 0.04   


11/11/2011 7-339 TOC N/A 16   mg/L 1 / 0.1   


11/11/2011 7-339 TSS N/A 9   mg/L 1 / 1   


11/11/2011 7-339 Turbidity N/A 15.3   NTU 0.05 / 0.01   


11/11/2011 7-339 Zn Diss 11   ug/L 5 / 0.9   







Post Storm Technical Memorandum 


Project: Ornamental RVTS  Event Start Date: 11/11/2011 


 Page 10 of 10 


Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


11/11/2011 7-339 Zn Total 31   ug/L 5 / 0.9   
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 Post Storm Technical Memorandum 


Agreement No.: 043A0290 Task Order: 02 


Date: 12/7/2011  


Project: Ornamental RVTS Event Start Date: 11/20/2011 


 


Event Summary 


Station Information Precipitation Information Event Information 


Station 


ID 


Station Name/ 


Location Type 


Actual 


Precip. 


(mm) QPF PoP 


Antecedent 


Dry Hours 


Mobilized 


to Site 


Event 


Runoff 


Vol. (L) 


% 


Capture 


Sufficient 


Sample 


Volume Comments 


7-338 
Newbury Park 


(Influent) 
 Stormwater  18.3 0.40 > 75% 199  Yes 22,586 99% Yes 


No successful samples were taken due to 


malfunctioning sampling equipment. 


Flume is subject to submergence. Flow at 


the beginning of the storm is not 


displayed on hydrograph, but it is 


accounted for by manually adding 3,596 


L to Total Flow Volume & adjusting 


RO/RF (See CTSW-TM-11- 290.02.1).  All 


past events were corrected using this 


method and RO/RF observed during 


2009-2011 at this site ranged from 0.21 – 


0.96.  


7-339 
Newbury Park 


(Effluent) 
 Stormwater  18.3 0.40 > 75% 199 Yes 22,586 99% Yes 


RO/RF observed during 2009-2011 at this 


site ranged from 0.13 – 0.57. The RO/RF 


observed for this event of 0.17 is toward 


the lower end of this range likely 


because of the long antecedent dry 


period between storm events causing 


more runoff to be lost through initial 


abstractions and infiltration prior to 


reaching the flume.  
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Event Narrative 


Event Description 


A storm system from the Pacific Northwest arrived early in the morning on Sunday, November 20, 2011 at the Ornamental Roadside Vegetated 


Treatment Site (ORVTS), located in District 7 (D7), Newbury Park, CA. The event was monitored under Contract 43A0290, Task Order 02. This 


was the third monitored event of the 2011/2012 wet season and was preceded by an antecedent dry period of greater than 72 hours (approximately 


199 hours). The predicted quantity of rainfall, 0.40 inches was greater than the required “mobilize” threshold (0.25 inches) and the probability was 


greater than 75%. This event produced 0.72 inches (18.29 mm) of rainfall within a 5.68-hour period at the Newbury Park Site. 


 


Mobilization Summary 


On Friday evening, November 18, 2011, the forecasts provided sufficient probability and quantity of precipitation to mobilize; therefore, the 


sampling team was instructed to mobilize and perform the necessary pre-storm activities at the Newbury Park Site. The sampling team arrived at 


the Newbury Park Site on Saturday, November 19, 2011 to perform pre-storm maintenance and equipment calibration. Both stations on-site were 


cleaned, calibrated and verified to be functioning properly. During-storm observations were made on November 20
th


 with the post-storm duties 


performed on November 21
th


. 


 


Sampling Issues 


Since the beginning of the Study (Fall 2009), there has been an issue with flows ponding slightly downstream of the outlet at Site ID 7-338 


(Influent). It was determined that the depth of the ponded runoff was 2.5 inches during a flume calibration test (CTSW-TM-11-290.02.1). A flow 


vs. head equation was developed from the calibration test and the flowmeter was programmed based on the flow vs. head relationship. The 


program was verified during pre-storm activities and became effective for this event. For current and future storm events, the flowmeter will 


register positive flow for a head of greater than 2.5 inches, and no flow for head less than or equal to 2.5 inches. It was determined that the flow 


volume required to fill the ponded area to a depth of 2.5 inches was approximately 950 gallons (3,596 L). This additional volume has been added 


into the total flow volume on the hydrograph for Site ID 7-338, and the Obs. Fraction Runoff/Rain Volume was manually corrected based on the 


adjusted runoff volume. For complete details on flume calibration and flow measurement adjustments, reference Caltrans document CSTW-TM-


11-290.02.1 Flume Calibration Technical Memorandum. 


 


The hydrograph for Site ID 7-338 reported an observed RO/RF value for this storm event of 0.528. This value is acceptable, given the magnitude 


of the storm event, when compared to historic event values at the site that ranged from 0.21 – 0.96. The historic values for this station were 


recalculated for each storm event based on the flume calibration flow measurement adjustments. The RO/RF values for an influent EOP site 


would typically range between 0.7 and 1.2, however, at this particular site, the ranges appear slightly lower. This could be due to several possible 


factors. The catchment area being used for this site may be slightly larger than the area that is actually draining into the influent flume. There 


could be loss of volume because of traffic disbursement, and finally there could be areas within the catchment area that divert or direct water away 


from the flow line leading to the flume. 
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The hydrograph for Site-ID 7-338 shows an absence of sample data. No successful samples were taken at this station due to the sampler pump 


malfunctioning upon attempting the first sample. When field crews arrived onsite, they found the sampler’s inline fuse ruptured. The fuse was 


replaced immediately only to rupture again upon attempting the next sample. The lack of noise and movement from the pump during this second 


sample attempt verified the pump was malfunctioning rather than the intake tubing or strainer being clogged. The sampler will be replaced during 


the next routine site maintenance. 


 


The hydrograph for Site ID 7-339 (Effluent) reported an observed RO/RF value for this storm event of 0.267. This measurement is acceptable, 


given the magnitude of the storm event, when compared to historic event values at the site that ranged from 0.13 – 0.57. In addition, the Effluent 


Station is expected to produce a lower RO/RF value when compared to that of the Influent Station due to field conditions (i.e. infiltration) within 


the vegetated swale. 
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Post-Event Field Data Checklist 


We recommend that Caltrans  Accept  this field data package. 


Based on our review of the storm monitoring and sample collection data produced during this monitoring event, we assign the quality of this field 


data a rating of:  Fair    


 


1. Excellent – Data is reliable and representative with no known errors that could impact the usability of the data. 


2. Fair – Data is of high quality on the whole, but contains known errors that have the potential to impact the usability of the data. 


3. Poor – Errors exist that will likely require that some data be rejected or used in only a limited capacity. 


4. Unusable – The entire data package should be rejected. 
 


The following quality control checks have been made on this field data package: 


Hydrographs have been reviewed for problems and anomalies.
 


The measured rainfall and runoff volumes seem reasonable given the size of the storm. 
 


The amount of rain recorded during this event is consistent with the rainfall measured at other rain gauges in the vicinity.
 


Rain gauge located at Site ID 7-339 was used to compare to the recorded rainfall values at Site ID 7-338. 


The runoff response to rainfall seems reasonable, and is similar to the 


rainfall/runoff ratio measured at this site during previous storm events.  


If applicable, the runoff volume observed at the influent station is consistent with the volume observed at the effluent station.
 


Field logs have been reviewed for accuracy and completeness. All field logs related to this 


monitoring event have been included in this document.


Any questions or problems that arose during our review of this field data have been resolved.
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Event Summary
Site: Newbury Park (Influent) (7-338)
Event: 11/20/2011


Catchment Area (ha): 0.4158
Assumed Fraction Runoff/Rain Volume: 0.527


Rain Data


Start Date/Time: 11/20/11 08:52


Stop Date/Time: 11/20/11 14:33


Event Rain (mm): 18.29


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: 11/20/11 09:55


Stop Date/Time: 11/20/11 15:17


Total Flow Volume (L): 40118


Peak Flow (L/s): 5.52


Obs. Fraction Runoff/Rain Volume: 0.528


Notes:
No successful samples were taken due to malfunctioning sampling equipment. Flume is subject to submergence. Flow at the beginning of the storm is not displayed on hydrograph, but it 


is accounted for by manually adding 3,596 L to Total Flow Volume & adjusting RO/RF (See CTSW-TM-11- 290.02.1).  All past events were corrected using this method and RO/RF 


observed during 2009-2011 at this site ranged from 0.21 – 0.96.
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Rainfall Intensity (mm/hr)


Flow Rate (L/s)


Sample Taken


Event Summary
Site: Newbury Park (Effluent) (7-339)
Event: 11/20/2011


Catchment Area (ha): 0.4629
Assumed Fraction Runoff/Rain Volume: 0.51


Rain Data


Start Date/Time: 11/20/11 08:52


Stop Date/Time: 11/20/11 14:33


Event Rain (mm): 18.29


Max Intensity (mm/hr): 12.19


Runoff Data


Start Date/Time: 11/20/11 10:23


Stop Date/Time: 11/20/11 16:27


Total Flow Volume (L): 22586


Peak Flow (L/s): 2.86


Obs. Fraction Runoff/Rain Volume: 0.267


Sample Data


Start Date/Time: 11/20/11 10:23


Stop Date/Time: 11/20/11 15:30


Estimated Percent Capture: 99%


Successful Aliquots: 72


Notes: RO/RF observed during 2009-2011 at this site ranged from 0.13 – 0.57. The RO/RF observed for this event of 0.267 is not only within the historic range for this station, but it is also 


expected as the Effluent Station should experience a smaller obs. RO/RF than the Influent Station due to field conditions such as infiltration.
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Laboratory Data Checklist 


We recommend that Caltrans Accept this laboratory data package.  
 


The following quality control checks have been made on the laboratory data: 


The laboratory performed all analyses that were requested on the COC, and did not perform any analyses that were not requested.  


Water quality data met all laboratory QA/QC control limits and project Data Quality Objectives.
 


Data seem reasonable. No reported values are improbably low or high.
 


Reported constituent concentrations are comparable to past data collected at this site.
 


Data for each individual sample seem consistent. Concentrations of solids, conventionals, nutrients, and 


metals appear to be reasonable when compared to each other in the same sample.  


Dissolved concentrations are lower than their corresponding total concentrations.
 


Where applicable, constituent concentrations in the influent are higher than their corresponding concentrations in the effluent.
 


N/A, No samples were collected at Site ID 7-338 (Influent) 


Any questions or problems that arose during our review of this data have been resolved with the laboratory.
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Analytical Data 


Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


11/20/2011 7-338 Temperature N/A 12.2  C 0.1 / 0.1 Field Measurement 


11/20/2011 7-339 As Diss 0.6  ug/L 0.5 / 0.1   


11/20/2011 7-339 As Total 0.7  ug/L 0.5 / 0.1   


11/20/2011 7-339 Cd Diss 0.1 UJ ug/L 0.2 / 0.1   


11/20/2011 7-339 Cd Total 0.1 UJ ug/L 0.2 / 0.1   


11/20/2011 7-339 Cr Diss 2.7  ug/L 1 / 0.09   


11/20/2011 7-339 Cr Total 3.7  ug/L 1 / 0.09   


11/20/2011 7-339 Cu Diss 11  ug/L 1 / 0.1   


11/20/2011 7-339 Cu Total 15  ug/L 1 / 0.1   


11/20/2011 7-339 DOC N/A 7.9  mg/L 1 / 0.1   


11/20/2011 7-339 EC N/A 78  umhos/cm 1 / 0.05   


11/20/2011 7-339 Hardness as CaCO3 Total 36  mg/L 2 / 0.9   


11/20/2011 7-339 NH3-N Total 0.03 J mg/L 0.1 / 0.005   


11/20/2011 7-339 Ni Diss 1.5  ug/L 1 / 0.2   


11/20/2011 7-339 Ni Total 2.2  ug/L 1 / 0.2   


11/20/2011 7-339 NO2-N N/A 0.05 J mg/L 0.1 / 0.01   


11/20/2011 7-339 NO3-N N/A 0.37  mg/L 0.1 / 0.005   


11/20/2011 7-339 Ortho-P Diss 0.19  mg/L 0.03 / 0.003   


11/20/2011 7-339 P Total 0.26  mg/L 0.03 / 0.008   


11/20/2011 7-339 Pb Diss 0.09 J ug/L 1 / 0.08   


11/20/2011 7-339 Pb Total 0.9 J ug/L 1 / 0.08   


11/20/2011 7-339 pH N/A 8.13  pH Units 0.01 / 0.01 Field Measurement 


11/20/2011 7-339 TDS N/A 46  mg/L 1 / 0.2   


11/20/2011 7-339 Temperature N/A 12.9  C 0.1 / 0.1 Field Measurement 


11/20/2011 7-339 TKN Total 0.29  mg/L 0.1 / 0.04   


11/20/2011 7-339 TOC N/A 10.1  mg/L 1 / 0.1   


11/20/2011 7-339 TSS N/A 6  mg/L 1 / 1   


11/20/2011 7-339 Turbidity N/A 10.5  NTU 0.05 / 0.01   







Post Storm Technical Memorandum 


Project: Ornamental RVTS Event Start Date: 11/20/2011 


 Page 9 of 9 


Sampling Date Station ID Parameter Fraction Value Qualifier Units (RL/MDL) Notes 


11/20/2011 7-339 Zn Diss 9.8  ug/L 5 / 0.9   


11/20/2011 7-339 Zn Total 21  ug/L 5 / 0.9   
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1.0 INTRODUCTION 
The Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study is a water quality 
monitoring study being undertaken to evaluate and compare the performance of existing and 
newly established groundcover vegetation in treating stormwater runoff and the comparability to 
existing grasses and forbs within the Caltrans rights-of-way. 
 
As part of this effort, a Quality Assurance and Quality Control (QA/QC) Plan was developed as 
part of the original Operations, Maintenance, and Monitoring Plan (Caltrans 2009)1. This plan 
was developed to establish a consistent system of activities to assure that both chemical and 
physical measurements meet the standard of quality needed to evaluate effectiveness of the 
vegetated slopes in removal of contaminants. Analytical data were qualified using the protocols 
listed in the US Environmental Protection Agency (USEPA) National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008), for Inorganic Data Review (October 
2004), and the Guidance on the Documentation and Evaluation of Trace Metals Data Collected 
for Clean Water Act Compliance Monitoring (EPA/821/B/95/002). Caltrans Error Checking and 
Validation software (Version 3.1.2) were used to check for laboratory errors, associate data 
qualifiers and generate final database files. 
 
The sections that follow address activities associated with both the field sampling and laboratory 
analyses for this program. Quality assurance activities started with procedures designed to assure 
that errors introduced in the field sampling and subsampling processes were minimized. Field 
QA/QC samples were collected and used to evaluate potential contamination and sampling error 
introduced into a sample prior to its submittal to the analytical laboratory. Laboratory QA/QC 
activities were used to provide information needed to assess potential laboratory contamination, 
analytical precision and accuracy, and representativeness. Data Quality Objectives established 
for measurements taken in this program were established in the original Operations, 
Maintenance, and Monitoring Plan (OM&M Plan), (Caltrans 2009) and by the Caltrans 
Stormwater Monitoring Guidance Manual (Caltrans, 2000)2. As the study progressed, Data 
Quality Objectives were updated according to the latest OM&M Plan and Guidance Manual. The 
primary indicators used to evaluate the quality of the data are precision, accuracy, 
representativeness, comparability and completeness. The following sections define each of these 
indicators and how they are used to assess and validate data from the ORVTS Study (Caltrans 
2009). 


1.1 Precision 


Precision provides an assessment of mutual agreement between repeated measures. These 
measures may apply to field and laboratory duplicate analyses of stormwater contaminants as 
well as any of the biological or physical measurements being applied in this study. Monitoring of 
precision throughout the process allows evaluation of the consistency of sampling and sample 
processing. 
                                                 
1 Ornamental Roadside Vegetated Treatment Sites Study, Operations, Maintenance, and 
Monitoring Plan, CTSW-PL-09-208.18.1F, August 2009. 
 
2 Guidance Manual: Caltrans Comprehensive Protocols Guidance Manual, California Department 
of Transportation CTSW-RT-03-105.51.42, November 2003. 
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The Relative Percent Difference (RPD) will be used to evaluate precision based upon duplicate 
samples. The RPD is calculated for each pair of data as: 


RPD= [(x1-x2)*100]/[(x1+x2)/2] 


Where: 


x1=concentration or value of sample 1 of the pair 


x2=concentration or value of sample 2 of the pair 


1.1.1 Accuracy 


Assessment of the accuracy of measurements is based upon determining the difference between 
measured values and the true value. In the case of storm water chemistry, this is assessed 
primarily through analysis of spike recoveries. Spike recoveries are calculated as Percent 
Recovery according to the following formula:  
 
Percent Recovery= [(t-x)/α]*100% 


Where: 


t=total concentration found in the spiked sample 


x=original concentration in sample prior to spiking, and 


α=actual spike concentration added to the sample 


Accuracy of storm water chemistry is also evaluated by use of Standard Reference Materials 
(SRMs). 


1.1.2 Representativeness 


Representativeness is the degree to which data accurately and precisely represent the natural 
variability and characteristics of the biological community, environmental conditions or other 
physical features. 


1.1.3 Comparability 


Comparability is the measure of confidence with which one data set can be compared to another. 
The use of standardized methods of chemical analysis, biological sampling and processing, and 
other physical measurements is one way of insuring comparability. The implementation of 
thorough QA/QC methods also helps assure comparability.  


1.1.4 Completeness 


Completeness is a measure of the percentage of the data judged to be valid after comparison with 
specific validation criteria. This includes data that are lost through accidental breakage of sample 
containers or other activities that result in irreparable loss of samples. Utilization of chain-of-
custody procedures whenever the samples are transferred to a new custodian is one method of 
maintaining a high level of completeness.  Close adherence to Standard Operating Procedures 
(SOPs) is another way to help assure that a high degree of completeness is obtained. Close 
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adherence to Standard Operating Procedures (SOPs) is another way to help assure that a high 
degree of completeness is obtained.  
 
A high level of completeness is essential in all phases of this study due to the limited number of 
samples and sampling effort. The overall goal is to obtain completeness of 100 percent, however; 
the data quality objective is established at 95% to ensure an adequate level of data return. 


2.0 FIELD QA/QC 


2.1 Blanks 


Blanks were analyzed to assess potential contamination from monitoring site equipment and 
bottles. 


2.1.1 Field Blanks 


Analysis of all field blanks were performed as directed on the chains of custody by the 
laboratory. 


2.2 Field Duplicates 


Strict criteria are not established for evaluation of field duplicates. Instead, these samples are 
evaluated based upon best professional judgment. The project goal for field duplicate samples 
was one for every 10 samples collected at a given site, or once per sampling station per season, 
whichever was more frequent. As a general guideline, RPDs greater than 50% were considered 
to be of potential concern. In cases where one or both samples were less than five times the 
reporting limit an alternative reference level was used. In these cases, replication was considered 
to be of potential concern if the differences between the two samples were more than twice the 
reporting limit. 


Subsampling splits were used to assess reproducibility of subsampling from the large 20L 
composite containers. Due to the naming conventions, both field duplicates and subsampling 
splits are named in the same manner. By both types of samples being named the same way, a 
distinction between true field duplicates and subsampling splits could not be made.
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3.0 LABORATORY QA/QC 
In most cases, QA/QC data have been summarized in this analysis to provide easier review of the 
information. For more routine issues such as method blanks, the reader is referred to data packs 
included with this report. 


3.1 Holding Times 


A review of holding times for all analyses indicated that analyses of pH exceeded holding times 
on at least one occasion. 


3.2 Method Blanks 


Method blanks were analyzed for all constituents with each laboratory batch.  


3.3 Filter Blanks 


Filter blanks were not analyzed during this monitoring season. 


3.4 Laboratory Control Spike/Laboratory Control Spike Duplicates (LCS/LCSD) 


LCS and LCSD samples were to be analyzed for all constituents with each analytical batch. 
Laboratory accuracy objectives were met for all constituents in each analytical batch. The RPD 
for all constituents met data quality objectives. 


3.5 Laboratory Duplicates 


Laboratory duplicates were analyzed for all parameters. The project goal for laboratory duplicate 
samples was one for every 10 samples collected at a given site, or once per sampling station per 
season, whichever was more frequent.  


3.6 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 


Matrix Spike/Spike Duplicates were analyzed for all constituents. The project goal for Matrix 
Spike/Spike Duplicate samples was one for every 10 samples collected at a given site, or once 
per sampling station per season, whichever was more frequent. These were used to both evaluate 
accuracy and precision. Accuracy data quality objectives were met for all constituents in each 
analytical batch. The RPD for all constituents met data quality objectives. 
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4.0 DATA QUALITY ASSESSMENT PROCESS 


4.1 Verification 


Data verification was the first step in the data quality assessment process. The verification 
process generally included checks to verify compliance with the Quality Assurance/Quality 
Control Plan, information contained in the laboratory data reports was correct and free of 
typographical errors or other obvious inconsistencies, and that information presented in the 
laboratory data reports was complete.  


When the verification process identified possible problems, the laboratory was contacted to 
review the laboratory bench data and calculations. If this process did not result in resolution of 
the suspected problem, the laboratory was requested to rerun the samples to verify the validity of 
the results. Reruns were conducted in all cases where values were noted to be out of the typical 
range of values encountered in samples of this nature. 


4.2 Validation 


Data validation was performed in accordance with the National Functional Guidelines for 
Organic and Inorganic Data Review (EPA/540/R/01/008) and Guidance on the Documentation 
and Evaluation of Trace Metals Data Collected for the Clean Water Act Compliance Monitoring 
(EPA/821/B/95/002). All laboratory and field data generated under this program were reviewed 
for accuracy, precision and completeness. The review included: 


• Data package completeness; 


• Chain-of-custody; 


• Use of specified analytical methods; 


• Holding times for extraction and analysis; 


• Blank results (e.g., equipment blank, bottle blanks, filter blanks, and method blanks) relative to 
reporting limits and sample concentrations; 


• Field duplicate frequency and precision; 


• Laboratory duplicates frequency and precision; 


• LCS frequency, compounds, and recoveries; 


• Surrogate standard frequency, compounds, and recoveries; 


• Matrix spike frequency, compounds, and recoveries; 


• Matrix spike duplicate frequency and relative differences; 


• Reporting limits and dilution factors consistency; and 


• Appropriate identification of analytical problems and exceedance of data quality objective in 
the case narrative. 


Completeness of the data was assessed by comparing the amount of valid data to the project 
objectives to see that these objectives were met. 
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4.3 Data Qualifiers 


Where appropriate, data qualifiers were associated with the data using the following standard 
notations from the EPA guidance documents: 


• U -The material was analyzed for, but was not detected above the level of the associated 
value. The associated value is either the sample quantitation limit or the sample reporting 
limit. 


• J – The associated value is an estimated quantity. 


• R – The data are unusable (The analyte may or may not be present) 


• UJ – The material was analyzed for, but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise.
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5.0 DATA VALIDATION RESULTS 
Data qualification occurs when any of the reviewed QC parameters, as outlined in Section 1, are 
not met leading to the associated data being qualified accordingly. 


5.1 Turbidity 


The Turbidity data consisted of 417 data points.  


5.2 Hardness 


The Hardness as CaCO3 data consisted of 361 data points. 


5.3 TSS/TDS 


The TSS data consisted of 368 data points.  
 
The TDS data consisted of 365 data points.  


5.4 TOC/DOC 


The DOC data consisted of 351 data points.  
 
The TOC data consisted of 358 data points.  


5.5 Nitrate as N/Nitrite as N/Ammonia 


The Nitrate as N data consisted of 360 data points. The Nitrite as N data consisted of 414 data 
points.  
 
The Ammonia data consisted of 360 data points. 


5.6 TKN 


The TKN data consisted of 363 data points.  


5.7 Total Phosphorus/Dissolved Ortho-Phosphate 


The Total Phosphorus data consisted of 362 data points. 


The Dissolved Ortho-Phosphate data consisted of 422 data points.  


5.9 Total/Dissolved Metals 


The dissolved arsenic data consisted of 367 data points.  
 
The total arsenic data consisted of 366 data points.  
 
The dissolved cadmium data consisted of 367 data points. 
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The total cadmium data consisted of 366 data points.  
The dissolved chromium data consisted of 366 data points.  
 
The total chromium data consisted of 367 data points.  
 
The dissolved copper data consisted of 368 data points.  
 
The total copper data consisted of 367 data points.  
 
The dissolved lead data consisted of 368 data points. 
 
The total lead data consisted of 367 data points.  
 
The dissolved nickel data consisted of 368 data points.  
 
The total nickel data consisted of 367 data points.  
 
The dissolved zinc data consisted of 368 data points.  
 
The total zinc data consisted of 367 data points.  
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6.0 SUMMARY 
In summary, overall data quality was found to meet program objectives. For the most part, all 
data for this study are representative, comparable, and complete. The 2009/2012 monitoring 
effort resulted in 10,695 chemical measurements. In section 5, a total of 9650 constituents were 
measured but does not include field measurements of pH, temperature, and conductivity. 
 


 





		1.0 INTRODUCTION

		1.1 Precision

		1.1.1 Accuracy

		1.1.2 Representativeness

		1.1.3 Comparability

		1.1.4 Completeness





		2.0 FIELD QA/QC

		2.1 Blanks

		2.1.1 Field Blanks



		2.2 Field Duplicates



		3.0 LABORATORY QA/QC

		3.1 Holding Times

		3.2 Method Blanks

		3.3 Filter Blanks

		3.4 Laboratory Control Spike/Laboratory Control Spike Duplicates (LCS/LCSD)

		3.5 Laboratory Duplicates

		3.6 Matrix Spike/Matrix Spike Duplicates (MS/MSD)



		4.0 DATA QUALITY ASSESSMENT PROCESS

		4.1 Verification

		4.2 Validation

		4.3 Data Qualifiers



		5.0 DATA VALIDATION RESULTS

		5.1 Turbidity

		5.2 Hardness

		5.3 TSS/TDS

		5.4 TOC/DOC

		5.5 Nitrate as N/Nitrite as N/Ammonia

		5.6 TKN

		5.7 Total Phosphorus/Dissolved Ortho-Phosphate

		5.9 Total/Dissolved Metals



		6.0 SUMMARY






H.1-1 


APPENDIX H 


DATA ANALYSIS RESULTS







Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study 2009-2012 Draft Final Report 
CTSW-RT-13-290.02.01-D2 April 2013 
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Legend: 
Red = Statistically significant increase at a 90‐percent confidence level 
Green = Statistically significant reduction at a 90‐percent confidence level 
Gray = Reduction but not statisically significant at a 90‐percent confidence level 
No color = Increase but not statistically significant at a 90‐percent confidence level 
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H.1  PAIRED RESULTS 


 
 
Phase I – (1) (a) study analyses consisted of comparing analytical and runoff data collected at 
test sites (EOP) and the associated control sites. A paired statistical analysis was completed for 
each site to determine reduction factors of pollutant concentration, runoff volume and pollutant 
loading. Paired comparisons were performed individually at each of the seven locations: 
Camarillo, Carlsbad, Newbury, Sacramento, San Mateo, Westminster, and Yorba Linda. 
 
The folder entitled “Paired Results” contains all the projects files that were used to perform and 
archive the results of the paired statistical analyses. The main folder is subdivided into seven 
individual subfolders that correspond to the seven individual sites being investigated. 
 
In each site-specific subfolder, the user will find:  


 Three Minitab files (.MPG and .MTW), which are the project files used to analyze and 
attain results for the collected data.  


 Two word documents (Concentration_Site.docx and Load_Site.docx), which list the 
recorded input and output from the different statistical tests. One may note that statistical 
records on the normalized volume are listed with the records for normalized loads.  


 An excel spreadsheet (Paired_Site_Statistics.xlsx) that summarizes the statistical results.  
 For any project location where Kruskal-Wallis test was required, the user may access the 


records of the post-hoc calculators that determined if a significant difference was 
observed between two compared test and control distributions.  
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H.2  GROUPED RESULTS 


 
 
Phase I – Primary Analysis, (b) (c) comparisons and Phase II – Secondary Analyses (1)(a), 
(1)(b), (1)(c), (2)(a), and (2)(b) consisted of seven separate grouped statistical analyses. 
Analytical data was grouped based on different characteristics of the ornamental vegetation, such 
as BMP types (strips and swales), vegetation types (Succulents, Groundcovers and Low Shrubs), 
and varying BMP widths (Short Strips and Long Strips). These were analyzed to identify a 
statistical significance, if any, of the benefits of implementing a specific group versus the 
associated control group.  
 
The folder entitled “Grouped Results” contains all the projects files that were used to perform 
and archive the results of the grouped statistical analyses. The main folder is subdivided into 
seven individual subfolders that correspond to the seven grouped comparisons being performed. 
 
In each site-specific subfolder, the user will find:  


 Three Minitab files (.MPG and .MTW), which are the project files used to analyze and 
attain results for the collected data.  


 Two word documents (GroupedXX_Concentration.docx and GroupedXX_Load.docx), 
which list the recorded input and output from the different statistical tests. One may note 
that statistical records on the normalized volume are listed with the records for 
normalized loads.  


 An excel spreadsheet (GroupedXX_Results.xlsx) that summarizes the statistical results.  
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1 INTRODUCTION AND PURPOSE 


The California Department of Transportation’s (Caltrans) Ornamental Roadside 
Vegetated Treatment Sites (ORVTS) Study was implemented to assess the treatment 
performance of roadside slopes planted with ornamental vegetation (CTSW-RT-10-
208.18.1).  Study site locations were selected as part of the siting criteria and site 
selection process detailed in the Site Selection Technical Memorandum (CTSW-TM-
172.11.4).  Part way into the study, it was discovered that one of the selected study 
locations, Napa County, NB Route 29, (Napa) consisted of a highway section covered 
with a rubberized, gap-graded hot mix asphalt (RHMA-G) porous overlay.  The 
configuration of the collection tray and overlay caused the study team to question 
whether the flow volume and water quality data collected at this location is 
representative of highway runoff entering a vegetated strip.  This memo presents the 
assessments and conclusions conducted to evaluate these issues. 


2 ISSUE OF CONCERN 


Figure 1 presents the configuration of the overlay at the Napa edge-of-pavement (EOP) 
station’s (4-307) collection tray configuration with respect to the overlay.  Note that the 
collection tray for the EOP station is positioned such that only runoff from the top of the 
overlay is captured, but runoff that permeates the overlay and flows atop the 
impermeable surface is not captured.  The runoff flow volume measured at the Napa 
EOP station (4-307) is therefore not representative of the entire potential highway 
runoff that would enter a vegetated strip.  The flow volume data collected to date from 
the Napa EOP station (4-307) should therefore be removed from all data assessments 
associated with the ORVTS Study.   


 


Figure 1 – Napa EOP (4-307) Overlay and Collection Tray Configuration 
(Figure taken from Figure 1-1, CTSW-RT-10-208.25.1)  


It was theorized, however, that the water quality of the runoff captured at the EOP 
station (4-307) may be similar to that from the total potential runoff entering the strip, 
and therefore would not need to be removed from the ORVTS data assessment.  To 
evaluate this theory, the water quality from the Napa EOP station (4-307) was 
compared to that collected from two RHMA-G overlay locations studied as part of the 
Caltrans Open/Gap-Graded Asphalt Pavements Water Quality Project (CTSW-RT-10-
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208.25.1).  These study locations are configured such that the entire potential runoff 
that may leave the EOP and enter a strip is collected, as shown in Figure 2.  The data 
assessment and findings for this comparison are presented in Section 3. 


 


 
Figure 2 – Open/Gap-Graded Study Location Overlays and Collection Tray 
Configuration (Figure taken from Figure 1-1, CTSW-RT-10-208.25.1) 
  
For the Napa strip stations (4-308 & 4-309), because the collection trays are located 
down slope, most potential highway runoff is allowed to enter the strip.  Although there 
is an earthen berm at the front of the strip that causes highway runoff to pond in lieu of 
smoothly moving as sheet flow through the strip, the ponded runoff appears to be 
infiltrating.  Although this ponded condition is not considered ideal sheet flow, it is an 
occasional condition within roadside vegetated slopes, and the observed infiltration is 
therefore considered representative of flow discharging from the highway and entering 
the strip. The flow volumes and water quality data collected from these stations is 
therefore considered to be representative of highway runoff treated by an ornamental 
vegetated strip. However, because the Napa strips receive runoff from a highway with 
porous overlay, while other ORVTS study locations are assumed to have traditional 
impermeable, paved surfaces, the flow and water quality results may differ.  This 
concept (that Napa  water quality data may be different than the other locations) should 
be considered when evaluating future concentration and load assessments. 


3 ASSESSMENT OF EOP WATER QUALITY DATA 


An analysis-of-variance (ANOVA) was conducted to evaluate whether or not the water 
quality from the Napa EOP station was statistically different from that of two RHMA-G 
overlay locations (10-300 & 6-300) studied as part of the Caltrans Open/Gap-Graded 
Asphalt Pavements Water Quality Project (CTSW-RT-10-208.25.1).  The ANOVA 
compares the variability that can be attributed to a particular variable (in this case the 
collection system-overlay configuration), and that which is attributed to undefined 
reasons (residuals/errors).  


Particulate copper was chosen as a representative constituent of water quality because 
it would be least impacted by site-specific factors such as agricultural influences.  
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Because environmental data are often skewed right, the natural log of particulate 
copper was assessed.  JMP® 9.0 software was used, and the results are presented in 
Attachment A.   


The ANOVA is based on three assumptions, all of which were confirmed under a 90% 
confidence level (α = 0.10): 


 Errors of log-transformed data are normally distributed (Shapiro-Wilk W test, p-
values = 0.7093 and 0.7643) 


 Variances of log-transformed data are equal (Levene’s test, p-value = 0.7604) 


 Errors of log-transformed data occur independently 


The ANOVA tested the null hypothesis that the mean log-transformed particulate 
copper concentrations from the Napa EOP station (4-307) and the two RHMA-G porous 
overlay study locations (10-300 & 6-300) are equal. The mean log-transformed 
particulate copper concentrations were shown to be statistically different (p-value of 
0.0012) at the 90% confidence level (α = 0.10).  This result indicates that the Napa EOP 
water quality data should be removed from inclusion in the ORVTS Study’s data 
assessment. 


However, visual comparisons of the particulate copper concentrations indicated that the 
data sets from the two RHMA-G porous overlay study locations (10-300 & 6-300) were 
different (Attachment A).  It was hypothesized that potential site-specific factors, such 
as average annual daily traffic (AADT), may be influencing the water quality data and 
therefore skewing the ANOVA results.  In an attempt to limit such variability, as a 
preliminary assessment, the log-transformed particulate copper concentrations from the 
Napa EOP station (4-307) were compared to the RHMA-G porous overlay station 6-300 
only.  These stations have AADTs of 47,000 and 49,000, respectively, in comparison to 
station 10-300 which has an AADT of only 23,300.   


A Welch ANOVA was therefore conducted to test the null hypothesis that the log-
transformed particulate copper concentrations from stations 4-307 (Napa EOP) and 6-
300 (RHMA-G porous overlay study location) were equal.  The Welch ANOVA was 
conducted in lieu of a traditional ANOVA because the variances of the populations were 
found to be unequal at the 90% confidence level (see results below).  All three 
assumptions associated with the Welch ANOVA were confirmed under a 90% confidence 
level (α = 0.10): 


 Errors of log-transformed data are normally distributed (Shapiro-Wilk W test, p-
values = 0.5459 and 0.7643) 


 Variances of log-transformed data are not equal (Levene’s test, p-value = 0.0140) 


 Errors of log-transformed data occur independently 
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The mean log-transformed particulate copper concentrations were shown to be 
statistically different (p-value of 0.0005) at the 90% confidence level (α = 0.10).  This 
result confirms the previous conclusion, that the water quality data from the Napa EOP 
station (4-307) is not representative of that entering the vegetated strips and therefore 
should be removed from the ORVTS Study’s data assessment. 


4 CONCLUSIONS 


The considerations presented in this memorandum result in the following conclusions: 


 The flow data from the Napa ORVTS EOP station (4-307) is not representative of 
that which would enter a strip if the collection tray were not in place.  The flow 
data from station 4-307 should therefore be removed for inclusion in the ORVTS 
Study’s data assessment. 


 The water quality data from the Napa ORVTS EOP station (4-307) is not 
representative of that which would enter a strip if the collection tray were not in 
place.  The water quality data from station 4-307 should therefore be removed for 
inclusion in the ORVTS Study’s data assessment. 


 The water quality data from the Napa ORVTS strip stations (4-308 & 4-309) may 
be representative of that discharged from a highway (whether it has a porous 
overlay or not) and flowing within a vegetated strip, and may therefore be 
included in the ORVTS Study’s data assessment.  In evaluating the final data 
assessments, however, the existence of porous overlay at these stations should be 
considered as a possible reason why differences in water quality exist compared 
to that from other ORVTS stations (which do not have porous overlays). 


 The flow data from the Napa ORVTS strip stations (4-308 & 4-309) may be 
representative of that discharged from a highway (whether it has a porous 
overlay or not) and flowing within a vegetated strip, and may therefore be 
included in the ORVTS Study’s data assessment.  In evaluating the final data 
assessments, however, the existence of porous overlay at these stations should be 
considered as a possible reason why differences in volumes or loads exist 
compared to those from other ORVTS stations (which do not have porous 
overlays). 
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Section 1 Introduction 


The Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study (Study) is comprised of 
two types of Study sites: the Expanded Roadside Vegetated Treatment Sites (ERVTS) and the 
Groundcover Roadside Vegetated Treatment Sites (GRVTS). This technical memorandum will 
focus on the Newbury Park GRVTS location (Newbury Park Site). The Newbury Park Site is 
located in District 7, Ventura County, California, on the southbound side of US-101 at the 
Rancho Conejo Boulevard/Borchard Road exit. 


Stormwater monitoring at the Newbury Park Site consists of flow measurements and water 
quality sampling at two locations: Site ID 7-338 (Influent) and Site ID 7-339 (Effluent). The 
Influent receives flows directly from the freeway and is located adjacent to the edge of 
pavement. The Effluent is located downstream of the Influent, with an approximately 130-foot 
long vegetated swale located in line between the two stations. The Effluent measures flows 
which have passed through the Influent as well as runoff generated within the vegetated swale, 
which is relatively small compared to the Site’s total drainage area. Flow measurements at the 
Effluent have been acquired as set forth by the Study Operations, Maintenance and Monitoring 
Plan (Study Plan) (CTSW-PL-09-208.18.1F). Acquiring accurate flow measurements at the 
Influent, however, has not been without difficulty as a result of a submerged flume condition that 
exists onsite. This condition is created by a backwater, or ponding, condition located 
immediately downstream of the flume. 


The scope of this Technical Memorandum is to provide a more accurate head versus flow 
relationship which will be used to calibrate the Influent flume at the Newbury Park Site.
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Section 2 Site Conditions 


The ponding condition at the Influent (Figure 1) is created by the presence of an existing 
“earthen weir” located approximately 60 feet downstream of the flume. During a storm event, 
once the water surface elevation of the pond reaches the crest of the “earthen weir” and begins to 
overtop, the upstream end of the pond has extended into the Influent flume, producing 
approximately 2.25 inches of head at the location of the bubbler apparatus. Once runoff has 
passed over the “earthen weir,” flows continue downstream through the vegetated swale toward 
the Effluent (Figure 2). This condition has been visually observed and documented by field 
crews during each event monitored at this site. 


 


 
Figure 1: Ponding condition downstream of flume at Site ID 7-338 (Influent). Ponding condition 
created a submerged flume condition. 


 


Bubbler Location 
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 Figure 2: Vegetated swale between Site ID 7-338 (Influent) and Site ID 7-339 (Effluent). 


 
At the beginning of the Study, the drainage areas for both the Influent and Effluent were field 
estimated, so the accuracy of each drainage area is uncertain. The runoff coefficients (RO/RF) 
observed at the Effluent from past events (ranging from 0.126 to 0.572) are comparable to the 
predicted values, as estimated in the Study Plan (0.2 to 0.5). The Effluent flume is believed to 
have functioned correctly throughout the Study with only minor unrelated issues reported 
through previous events. The Effluent results show that the uncertainty of the drainage area 
estimation may not be a significant factor in the Influent errors. 


Field crews identified the “earthen weir” and resulting ponding condition early during the Study, 
and determined that a 2.25-inch offset in measured head was required for the Influent in order to 
discount the water levels from 0 to 2.25 inches. This range represents the ponded water level in 
the flume, for which due to the standing condition, false flow readings are assigned. 


The standard method for correcting or adjusting measurements for a submerged flume condition 
involves measuring the degree of submergence. Submergence is defined as the ratio of head 
downstream of the flume throat to the head upstream of the throat. For the Influent flume (Plasti-
fab® 2"-45 deg WSC), the flume manufacturer’s empirical equation (Equation 1) can be used so 
long as the flow has less than 80% submergence. If conditions exceed 80% submergence, then a 
specified correction curve should be used to obtain accurate flow values. The ratio of 
submergence for the Influent flume is 100%, however Caltrans has decided not to pursue 
development of this correction curve due to the expenses required to retrofit the monitoring 
system, and instead has chosen to pursue other correction methods. 


The correction method used so far in this Study involves a field adjustment to the Influent 
flowmeter. The adjustment discounts the 2.25-inch ponded depth and has been used for all 
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events. The adjustment involves calculating the total flow rate (Q2) using the measured head, 
and subtracting the flow rate generated by the 2.25 inches of standing water (Q1). Q1 and Q2 are 
calculated using Equation 1 below. Table 1 presents the measured flow rates and adjusted flow 
rates for various head measurements. 


Equation 1: 


0.003301733 0.096554 1.426853 2.263376 0.3636866  
 


Table 1: Current Field Estimated Flow vs. Head Relationship 


Measured Head 
Flow @ 


2.25”  Head 
(cfs) 


Flow @ 
Measured 
Head (cfs) 


Adjusted 
Flow   


[Q2-Q1] (cfs) 


Adjusted Head  


in ft mm Q1 Q2 Q2-Q1 in mm 


2.25 0.188 57.15 0.09 0.09 0.00 0 0.00 


3.25 0.271 82.55 0.09 0.18 0.09 1 25.40 


4.25 0.354 107.95 0.09 0.31 0.23 2 50.80 


5.25 0.438 133.35 0.09 0.49 0.41 3 76.20 


6.25 0.521 158.75 0.09 0.73 0.65 4 101.60 


7.25 0.604 184.15 0.09 1.03 0.95 5 127.00 


8.25 0.688 209.55 0.09 1.40 1.31 6 152.40 


9.25 0.771 234.95 0.09 1.83 1.75 7 177.80 


10.25 0.854 260.35 0.09 2.34 2.26 8 203.20 


11.25 0.938 285.75 0.09 2.93 2.85 9 228.60 


12.25 1.021 311.15 0.09 3.60 3.52 10 254.00 


13.25 1.104 336.55 0.09 4.36 4.27 11 279.40 


14.25 1.188 361.95 0.09 5.20 5.11 12 304.80 


 


The field adjustment made to the Influent as shown in Table 1 has proven to be inaccurate by the 
observed runoff coefficients generated from the hydrographs for each past storm event at the 
Influent. The RO/RF values from each past event ranged between 1.66 and 2.48 based on the 
current flume calibration adjustment. The head measurements at the Influent are assumed to be 
accurate based on calibration practices; however the flow recorded for each respective head 
value is not. Consequently, there is a need to conduct a Controlled Flow Versus Head Flume 
Calibration Test to provide more accurate flow readings for each measured head value. Section 3 
discusses three different methods used to determine flow ranges for the Controlled Flow Versus 
Head Flume Calibration Test. 
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Section 3 Test Approach 


3.1 Hydrograph Comparison Method 


Based on the field adjustment described in Section 2, the Influent RO/RF values ranged between 
1.66 and 2.48 (Table 1) for nine separate events. These values are considerably higher than what 
is typically observed at EOP stations and indicate that more runoff is generated than rainfall, 
which is unreasonable; therefore, the data from each past event was tabulated and analyzed to 
determine the volume difference between the Influent and Effluent. Through comparing 
hydrographs between the Influent and Effluent, it was found that the volume recorded at the 
Influent was significantly greater than the volume recorded at the Effluent. Based on flow 
readings and observed RO/RF values at the Effluent, it has been assumed that the Effluent is 
functioning correctly and the drainage area is reasonably accurate. At the Newbury Park Site, the 
infiltration volume within the vegetated swale is unknown; so to simplify the issue, it has been 
assumed to be equal to the volume of runoff generated within the vegetated swale during a given 
event. These assumptions allow for the volumes of the Influent and Effluent to be considered 
equal when compared. 


In order to represent these conditions, an adjustment to the Influent hydrograph was required. 
Correlations between the Influent and the Effluent volumes were developed by dividing each 
measured Influent volume by its respective Effluent volume to generate a scale factor for each 
storm. The event scale factors were tabulated and the mean scale factor was determined to be 
3.74 (Table 2). The Influent flow readings from each event were then divided by this factor to 
generate an adjusted hydrograph for each respective event. 


The Hydrograph Comparison Method showed that the adjusted flow rates and total volumes at 
the Influent are similar to those at the Effluent. Also, the Influent RO/RF values based on the 
Hydrograph Comparison Method (0.23 to 0.56) were similar to the RO/RF values at the Effluent 
(0.37 to 0.57); however they were significantly less than what is expected at an EOP station 
(0.92) (CTSW-PL-09-208.18.1F). This is understandable as it is expected that more infiltration is 
occurring beyond just the precipitation that falls directly onto the swale; this method is 
underestimating the Influent flows. Therefore, the Hydrograph Comparison Method is reported 
in this Technical Memorandum, but not considered for use in the Controlled Flow Versus Head 
Flume Calibration Test. Another adjustment method is necessary to determine a more reasonable 
range of RO/RF values for each Influent hydrograph and to better estimate the flows at the 
Influent.
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Table 2:  Hydrograph Comparison Method Results 


Site ID Event 
Drainage 


Area 
(hectares) 


Rainfall Measured Volume1 
Scale 


Factor2 
 


Adjusted Influent Volume3 


@ Site ID 7-338 
Obs. RO/RF 


mm in L cf 
ΔV 
(cf) 


L cf ΔV (cf) Original 
Adjusted
@ Site ID 


7-338 
7-338 


12/07/09* 
0.4158 28.96 1.14 240,214 8,483 


8,476 1,160.5 - - - - - 
7-339 0.4629 28.96 1.14 207 7 


7-338 
12/12/09 


0.4158 11.68 0.46 96,688 3,415 
2,458 3.57 25,852 913 -44 


1.990 
0.438 


7-339 0.4629 11.68 0.46 27,099 957 0.501 


7-338 
01/17/10 


0.4158 59.69 2.35 433,919 15,324 
10,940 3.50 116,021 4,097 -286 


1.748 
0.233 


7-339 0.4629 59.69 2.35 124,129 4,384 0.451 


7-338 
01/20/10 


0.4158 38.35 1.51 311,780 11,010 
7,427 3.07 83,364 2,944 -639 


1.955 
0.440 


7-339 0.4629 38.35 1.51 101,467 3,583 0.572 


7-338 
02/27/10 


0.4158 58.93 2.32 406,434 14,353 
9,277 2.83 108,672 3,838 -1,238 


1.659 
0.444 


7-339 0.4629 58.93 2.32 143,738 5,076 0.527 


7-338 
04/11/10 


0.4158 21.08 0.83 195,074 6,889 
5,365 4.52 52,159 1,842 318 


2.225 
0.478 


7-339 0.4629 21.08 0.83 43,163 1,524 0.442 


7-338 
10/30/10 


0.4158 16.26 0.64 123,012 4,344 
3,373 4.47 32,891 1,162 190 


1.820 
0.391 


7-339 0.4629 16.26 0.64 27,512 972 0.366 


7-338 
03/18/11* 


0.4158 3.30 0.13 30,474 1,076 
1,008 15.79 - - - - - 


7-339 0.4629 3.30 0.13 1,930 68 


7-338 
03/19/11 


0.4158 172.5 6.79 1,775,565 62,703 
47,876 4.23 474,750 16,766 1,938 


2.476 
0.563 


7-339 0.4629 172.5 6.79 419,881 14,828 0.526 
 


(1) This volume represents the amount of flow measured at each station from each event.  At the Influent, these measurements were computed using the adjustments 
shown in Table 1.  At the Effluent, there were no adjustments made. 


(2) A scale factor for each event was determined by dividing the measured Effluent Volume into the measured Influent Volume.  (i.e. Event 12/12/09; [Influent 
Volume (96,688 L)] / [Effluent Volume (27,099 L)] = Scale Factor (3.57). 


(3) The Adjusted Influent Volume has been calculated by adjusting each Measured Influent Volume (7-338) for each respective event by the mean scale factor of 
3.74. 


 
*  The scale factors for these events were omitted from the average and median due to issues with the flume measurements (12/07/09) and lack of runoff collected due 


to low amount of rainfall recorded (03/18/11). 
 


Mean Scale Factor = 3.74  Adjusted RO/RF Mean = 0.427   
Median = 3.57  Adjusted RO/RF Median = 0.440   
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3.2 Adjusted Empirical Equation Method 


The Hydrograph Comparison Method yielded lower than typical EOP RO/RF results, therefore a 
new method was derived to narrow the findings between the field adjustment (Section 2) and the 
Hydrograph Comparison Method (Section 3.1). In order to modify the Influent hydrographs, an 
adjusted head was calculated as the difference between the measured head and the 2.25 inches of 
ponding. The adjusted head was then used in the empirical equation (Equation 1) to determine a 
new head versus flow relationship.  


The Adjusted Empirical Equation Method is similar to the current field estimated flow versus 
head relationship (Table 1). However, in lieu of using the difference between the flow rate 
generated by the total cross-sectional area of runoff in the flume and the flow rate at a head of 
2.25 inches (Q2-Q1), the adjusted 2.25-inch head was considered to be the datum point for the 
calculation. This means that the flow at a head of 2.25 inches is assumed to be zero. All flows 
above the 2.25-inch threshold are directly measured from the datum point and calculated using 
the empirical equation. This method does not account for the adjustments to the cross-sectional 
area and hydraulic radius based on the 2.25-inch vertical adjustment in the flume. These were 
accounted for in the original flume adjustment which has proven to be inaccurate based on the 
RO/RF values between 1.66 and 2.48. Also, it is understood that the flume is submerged and not 
flowing under ideal conditions. Based on this method, the adjusted RO/RF values for the Influent 
ranged from 0.49 to 1.12 (Table 3). The typical RO/RF value expected at an EOP station should 
range between 0.7 and 1.1 (given the accuracy of the flow measurement devices and drainage 
areas), so the range of 0.49 to 1.12 is reasonable. 
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Table 3:  Adjusted Empirical Equation Method Results 


Site ID Event 
Drainage Area 


(hectares) 


Rainfall Measured Volume1 
Adjusted Influent Volume2 


(Site ID 7-338 Only) 
Obs. RO/RF @ Site 


ID 7-338 


mm in L cf ΔV (cf) L cf ΔV (cf) Original Adjusted 


7-338 
12/07/09* 


0.4158 28.96 1.14 240,214 8,483 
8,476 - - - - - 


7-339 0.4629 28.96 1.14 207 7 
7-338 


12/12/09 
0.4158 11.68 0.46 96,688 3,415 


2,458 23,561 832 -125 1.990 0.485 
7-339 0.4629 11.68 0.46 27,099 957 
7-338 


01/17/10 
0.4158 59.69 2.35 433,919 15,324 


10,940 278,772 9,845 5,461 1.748 1.123 
7-339 0.4629 59.69 2.35 124,129 4,384 
7-338 


01/20/10 
0.4158 38.35 1.51 311,780 11,010 


7,427 104,582 3,693 110 1.955 0.656 
7-339 0.4629 38.35 1.51 101,467 3,583 
7-338 


02/27/10 
0.4158 58.93 2.32 406,434 14,353 


9,277 159,145 5,620 544 1.659 0.650 
7-339 0.4629 58.93 2.32 143,738 5,076 
7-338 


04/11/10 
0.4158 21.08 0.83 195,074 6,889 


5,365 72,087 2,546 1,021 2.225 0.822 
7-339 0.4629 21.08 0.83 43,163 1,524 
7-338 


10/30/10 
0.4158 16.26 0.64 123,012 4,344 


3,373 51,461 1,817 846 1.820 0.761 
7-339 0.4629 16.26 0.64 27,512 972 
7-338 


03/18/11* 
0.4158 3.30 0.13 30,474 1,076 


1,008 - - - - - 
7-339 0.4629 3.30 0.13 1,930 68 
7-338 


03/19/11 
0.4158 172.47 6.79 1,775,565 62,703 


47,876 804,322 28,404 13,576 2.476 1.122 
7-339 0.4629 172.47 6.79 419,881 14,828 


 
(1) This volume represents the amount of flow measured at each station from each event.  At the Influent, these measurements were computed using 


the adjustments shown in Table 1. At the Effluent, there were no adjustments made. 
(2) The Adjusted Influent Volume has been calculated by using the adjusted head values (datum at 2.25 inches) and the manufacturer’s empirical 


equation. 
 


* The adjusted values for these events were omitted due to issues with the flume measurements (12/07/09) and lack of runoff collected due to low 
amount of rainfall recorded (03/18/11). 
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3.3 Manning’s Equation Method 


Due to the backwater condition existing at the Influent, the flume is submerged and therefore 
does not act like a flume exhibiting three distinct flow regimes (subcritical, critical, and 
supercritical). The flows observed by the field crews appear to be relatively laminar during most 
storm events, thus reflecting a typical open channel flow condition. Subsequently, Manning’s 
Equation was used to investigate this issue further. The Influent values were analyzed using 
Manning’s Equation in conjunction with an adjustment for the 2.25-inch submerged condition: 


 


 Equation 2 
 


With, 


 Equation 3 
 


 Equation 4 
 


Where: 


Q = Flow (cfs) 


n = Manning’s Roughness Coefficient (0.010, fiberglass/plastic) 


A = Cross-sectional area of flow in flume 


R = Hydraulic radius of flow in flume 


S = Slope (0.1%, per As-Builts 11/05/09) 


b’ = Adjusted base (Figure 4) 


d’ = Adjusted head (Figure 4) 


Using Manning’s Equation in conjunction with the 2.25-inch flume adjustment, a head versus 
flow relationship was established, and then was used to adjust the Influent hydrographs, yielding 
new RO/RF values ranging from 0.68 to 1.79 (Table 4). These values are slightly higher than 
what are typical for an EOP Station, however are expected given that Manning’s Equation is 
applicable to uniform flow conditions typically not found in a flume. It would not be accurate to 
directly use this method; however Manning’s Equation can be used as a rough check to obtain 
targeted flow rates for the Controlled Flow Versus Head Flume Calibration Test.  
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Table 4:  Manning’s Equation Method Results 


Site ID Event 
Drainage Area 


(hectares) 


Rainfall Measured Volume1 
Adjusted Influent Volume2 


(Site ID 7-338 Only) 
Obs. RO/RF @ Site 


ID 7-338 


mm in L cf ΔV (cf) L cf ΔV (cf) Original Adjusted 


7-338 
12/07/09* 


0.4158 28.96 1.14 240,214 8,483 
8,476 - - - - - 


7-339 0.4629 28.96 1.14 207 7 
7-338 


12/12/09 
0.4158 11.68 0.46 96,688 3,415 


2,458 41,615 1,471 514 1.990 0.857 
7-339 0.4629 11.68 0.46 27,099 957 
7-338 


01/17/10 
0.4158 59.69 2.35 433,919 15,324 


10,940 258,613 9,138 4,754 1.748 1.042 
7-339 0.4629 59.69 2.35 124,129 4,384 
7-338 


01/20/10 
0.4158 38.35 1.51 311,780 11,010 


7,427 208,304 7,361 3,778 1.955 1.306 
7-339 0.4629 38.35 1.51 101,467 3,583 
7-338 


02/27/10 
0.4158 58.93 2.32 406,434 14,353 


9,277 269,740 9,531 4,455 1.659 1.101 
7-339 0.4629 58.93 2.32 143,738 5,076 
7-338 


04/11/10 
0.4158 21.08 0.83 195,074 6,889 


5,365 134,422 4,750 3,226 2.225 1.533 
7-339 0.4629 21.08 0.83 43,163 1,524 
7-338 


10/30/10 
0.4158 16.26 0.64 123,012 4,344 


3,373 84,322 2,980 2,008 1.820 1.248 
7-339 0.4629 16.26 0.64 27,512 972 
7-338 


03/18/11* 
0.4158 3.30 0.13 30,474 1,076 


1,008 - - - - - 
7-339 0.4629 3.30 0.13 1,930 68 
7-338 


03/19/11 
0.4158 172.47 6.79 1,775,565 62,703 


47,876 1,281,768 45,292 30,464 2.476 1.787 
7-339 0.4629 172.47 6.79 419,881 14,828 


 
(1) This volume represents the amount of flow measured at each station from each event.  At the Influent, these measurements were computed using 


the adjustments shown in Table 1. At the Effluent, there were no adjustments made. 
(2) The Adjusted Influent volume has been calculated by using the adjusted head values (datum at 2.25 inches) and Manning’s Equation. 


 
* The adjusted values for these events were omitted due to issues with the flume measurements (12/07/09) and lack of runoff collected due to low 


amount of rainfall recorded (03/18/11). 
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Figure 3: Typical trapezoidal channel. 


 
Figure 4: Trapezoidal channel with 2.25-inch adjustment. 
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3.4 Generation of Test Criteria 


Using the two methods that appeared to produce values close to the values expected in the study 
(Adjusted Empirical Equation and Manning’s Equation), a range of predicted head values has 
been established for each incremental flow rate (Table 5). For the Controlled Flow Versus Head 
Flume Calibration Test (See Section 4), constant flow rates will need to be passed through the 
flume while head measurements are taken. 


Targeted head values and flow rates were estimated assuming that most monitored storms result 
in total runoff volumes that are greater than the volume required to achieve the 2.25-inch 
ponding condition. Consequently, flows that occur prior to achieving the 2.25-inch ponding 
condition were not targeted. The volume required to achieve the 2.25-inch submerged flume 
condition will be determined as an objective of this Flume Calibration Test and added to each 
adjusted volume that correspond to a measured head value greater than 2.25 inches. This will be 
completed for each past and future storm event to estimate the total event flow volume. 


Table 5:  Test Approach Comparison 


Flow Rate 
(Q) 


Adjusted Empirical 
Equation 
(Head, h) 


Manning's Equation1 
(Head, h) 


Range 
(Head, h) 


Mean 
(Head, h) 


gpm cfs L/s in ft in ft in ft in ft 


25 0.06 1.58 1.85 0.15 1.2 0.10 1.2 - 1.9 0.10 - 0.15 1.5 0.12 


50 0.11 3.15 2.56 0.21 1.8 0.15 1.8 - 2.6 0.15 - 0.21 2.2 0.18 


100 0.22 6.31 3.61 0.30 2.7 0.22 2.7 - 3.6 0.22 - 0.30 3.2 0.27 


150 0.33 9.46 4.38 0.37 3.4 0.28 3.4  - 4.4 0.28 - 0.37 3.9 0.32 


200 0.45 12.62 5.03 0.42 3.9 0.33 3.9  - 5.0 0.33 - 0.42 4.5 0.37 


250 0.56 15.77 5.54 0.46 4.4 0.37 4.4  - 5.5 0.37 - 0.46 5.0 0.41 


300 0.67 18.93 6.01 0.50 4.8 0.40 4.8  - 6.0 0.40 - 0.50 5.4 0.45 


350 0.78 22.08 6.42 0.54 5.2 0.44 5.2  - 6.4 0.44 - 0.54 5.8 0.48 


400 0.89 25.24 6.80 0.57 5.6 0.47 5.6  - 6.8 0.47 - 0.57 6.2 0.52 


450 1.00 28.39 7.15 0.60 6.0 0.50 6.0  - 7.1 0.50 - 0.60 6.5 0.54 


(1) The head values shown reflect a 2.25-inch datum. 
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Section 4 Calibration Flow Test Preliminary Procedure 


Due to the excessively high RO/RF’s for each event despite the adjustments performed by each 
of the applied methods, the Influent flume at the Newbury Park Site will require a Controlled 
Flow Versus Head Flume Calibration Test. Water trucks will be required to provide the flow and 
volume quantities needed for this test due to the lack of water source at the Site. Water trucks 
will first release water upstream of the Influent flume until the necessary volume of water has 
accumulated to achieve the ponded condition. Once the 2.25-inch ponded depth has been 
established, incremental flow rates from Table 5 will be released and each corresponding depth 
at the Influent flume will be measured and recorded. These data points will then be plotted on an 
X-Y coordinate system, assigning head as the independent variable, and a best fit curve and 
corresponding polynomial function will be generated. This function will then be used to 
determine a flow rate for any given head value, and subsequently be used to calibrate the flume 
at the Influent. 


The data collected from previous storm events have shown a common (adjusted) head ranging 
from one inch to six inches. Flow rates correlating to these common head values were chosen for 
the Controlled Flow Versus Head Flume Calibration Test (Table 5). The proposed Controlled 
Flow Versus Head Flume Calibration Test equipment and procedure are as follows: 


Anticipated Materials/Equipment: 


 One (1) 3,400-Gallon (12,870 L) Water Truck 


 One (1) 3,200-Gallon (12,113 L) Water Truck 


 One (1) Flowmeter (Located on site with existing sampling equipment) 


 One (1) Standard Tape Measure 


 One (1) Hydrant Meter (To be installed by Water District on a nearby hydrant) 


o This only requires a totalizer (Measures volume only) 


 Two (2) Water Meters (One installed on each water truck) 


o Each will require a totalizer and flowmeter (Measures volume and flow rate) 


Procedure: 


1. Locate the source of water at a nearby hydrant. 


2. Ensure the hydrant meter is properly installed on the hydrant by the Water District. 


3. Test the hydrant meter to ensure it is functioning properly. 


4. Coordinate traffic control with Caltrans. 


5. Setup traffic control as required by Caltrans. 


6. Safety tailgate meeting with all field crew, truck operators, and Caltrans. 


7. Equip the water trucks with water meters. 


8. Test the water truck meters to ensure they are discharging properly.  
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9. Release water into the test area from the trucks until ponded condition is achieved 
(approximately 2.25 inches of head at flume). Record total volume discharged. 


10. Allow water trucks to exit site and refill. 


11. Release flows at a constant flow rate (allow steady state to be established) as shown in 
Table 6. 


12. Take depth measurements in the flume using the tape measure. Record readings. 


13. Record depth measurements taken by flowmeter. 


14. Check hand-measured values by comparing physical measurements (Step 12) with the 
flowmeter measurements (Step 13) to ensure head values are comparable. 


15. Test the next flow rate by repeating Step 10 through Step 14. 


16. Determine the flow rate versus head relationship for each flow tested. 


17. Calibrate flowmeter based on resultant head measurements for each flow rate. 


18. Conduct final check by varying flow rates released from the water trucks. Determine if 
the newly calibrated flowmeter measures the same volume as the known volume 
discharged by the trucks. 


 
Table 6:  Calibration Flow Rates and Estimated Head 


Flow Rate, Q 
Equivalent 
Rainfall, 


in/hr 
Head  Range1, h Volume 


Discharge 
Time 


25 gpm 1.58 L/s 0.058 1.2 in - 1.9 in 0.10 ft - 0.15 ft 2000 gal 80 min 


100 gpm 6.31 L/s 0.234 2.7 in - 3.6 in 0.22 ft - 0.30 ft 2000 gal 20 min 


150 gpm 9.46 L/s 0.351 3.4 in - 4.4 in 0.28 ft - 0.37 ft 4000 gal 27 min 


250 gpm 15.77 L/s 0.584 4.4 in - 5.5 in 0.37 ft - 0.46 ft 6000 gal 24 min 


350 gpm 22.08 L/s 0.818 5.2 in - 6.4 in 0.44 ft - 0.54 ft 6000 gal 17 min 


(1) The head values shown reflect a 2.25-inch datum.
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Section 5 Flume Calibration Test 


5.1 In Situ Procedure 


The Flume Calibration Test (Test) was performed on September 20, 2011. Two water trucks 
were used as the water source for the duration of the Test [One 3,400-gallon truck (12,869 liters; 
Truck 1) and one 3,200-gallon truck (12,112 liters; Truck 2)]. The two trucks were placed in 
series in order to maintain a constant head in Truck 1 while running the Test (Figure 5). A water 
meter was attached to Truck 1 to provide flow rate and total discharge volume readings 
throughout the duration of the Test (Figure 6). Immediately prior to the start of the Test, the area 
downstream of the flume at Site ID 7-338 was filled in order to achieve the ponded condition 
(Figure 7). The volume required to achieve the ponded condition was determined to be 
approximately 950 gallons (3,596 liters), according to the water meter attached to Truck 1. Flow 
rate and head measurements were not recorded during this time (although the total volume is 
accounted for by adding the 950 gallons to the cumulative event volume), as flows are 
considered to be zero when actual head is less than 2.5 inches. (Note that prior to the Test, the 
amount of actual head produced by the ponded condition was estimated to be 2.25 inches (57.2 
mm), which was based on field measurements from past storm events. However, after re-
measuring immediately prior to the Test, the ponded condition estimate was revised to 2.5 inches 
(63.5 mm) of head.)  
 


 
Figure 5:  Water trucks were placed in series to maintain a constant head in Truck 1. 


Truck 1Truck 2
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Figure 6:  A water meter was attached to Truck 1 to provide flow rate and total 
discharged volume measurements during the Test. 


 


 
Figure 7:  The ponded condition at Site ID 7-338 was attained immediately prior to the 
start of the Test in order to simulate field conditions during a storm event. 
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Once the ponded condition was achieved and the required volume of water was recorded, the 
Flume Calibration Test began. Truck 1 discharged water into Site ID 7-338 at a uniform rate for 
each of the target flow rates shown in Table 6. Each flow rate was discharged for a minimum of 
15 minutes to allow for stabilized flow within the flume. Once equilibrium was achieved (3 or 4 
consistent head measurements), actual head was manually measured directly from the flume 
using a standard tape measure and recorded. Throughout the test, a field crew member was 
constantly watching the flowmeter on the truck to confirm consistent flow rates. 
 


 
Figure 8:  Flume at Site ID 7-338 flowing during Flume Calibration Test. 


 
The preliminary flow rates to be tested (Section 4) included 25 gpm (1.58 L/s), 100 gpm (6.31 
L/s), 150 gpm (6.46 L/s), 250 gpm (15.77 L/s), and 350 gpm (22.08 L/s). However, during the 
test of the 250-gpm (15.77 L/s) flow rate, flows were overtopping the concrete approach at the 
upstream end of the flume, and a backwater condition was beginning to materialize upstream of 
the Influent Station. A field decision was made to forego the 350-gpm (22.08 L/s) test due to 
possible hazardous effects on the station and adjacent vegetation. In lieu of testing the 350-gpm 
flow rate, additional flow rates were added to the Test in order to increase the number of data 
points collected [50 gpm (3.15 L/s), 75 gpm (4.73 L/s), and 150 gpm (9.46 L/s)]. Flow rates and 
respective actual head measurements taken (manually) during the Test are presented in Table 7 
below.
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Table 7:  Test Field Data 
Flow Rate Head 


(gpm) (L/s) (cfs) 
Actual Adjusted(1) 


(in.) (in.) (ft) (mm) 
0 0.00 0.00 0.00 0.00 0.00 0.00 


25 1.58 0.06 4.50 2.00 0.17 50.80 
50 3.15 0.11 5.38 2.88 0.24 73.15 
75 4.73 0.17 6.13 3.63 0.30 92.20 
100 6.31 0.22 6.25 3.75 0.31 95.25 
125 7.89 0.28 6.75 4.25 0.35 107.95 
150 9.46 0.33 7.00 4.50 0.38 114.30 
250 15.77 0.56 8.25 5.75 0.48 146.05 


(1) Adjusted Head is equal to the difference between Actual Head and the ponded depth (2.50 inches), and cannot be negative. 


 
Once all of the above flow rates were tested and results for each were recorded, the field data 
points were plotted on an X-Y coordinate system, assigning Adjusted Head (ft) as the 
independent variable, and a best fit curve and corresponding polynomial equation (polynomial 
equation) was generated (Figure 9). The polynomial equation was then used to calculate flow 
rates for 1-inch intervals of actual head from 0 to 10 inches. An adjusted Head vs. Flow Table 
(Table 8) was subsequently generated and used to re-program the flowmeter at Site ID 7-338. 
 
Table 8:  Adjusted Head vs. Flow Table 


Head 
Flow Rate 


Actual Adjusted 
(in.) (ft) (in.) (ft) (cfs) 


0 0.0000 - - 0 
1 0.0833 - - 0 
2 0.1667 - - 0 


2.5 0.2083 0 0.0000 0 
3.5 0.2917 1 0.0833 0.0027 
4.5 0.3750 2 0.1667 0.0431 
5.5 0.4583 3 0.2500 0.1243 
6.5 0.5417 4 0.3333 0.2463 
7.5 0.6250 5 0.4167 0.4092 
8.5 0.7083 6 0.5000 0.6129 
9.5 0.7917 7 0.5833 0.8574 


10.5 0.8750 8 0.6667 1.1427 
11.5 0.9583 9 0.7500 1.4689 
12.5 1.0417 10 0.8333 1.8359 
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Figure 9:  Test Results 
Note:  Based on the polynomial equation, the Flow Rate is equal to 0.0031 cfs at an Adjusted Head of 0 ft.  There should not be 
flow during a zero head condition.  In addition, flows associated with heads from .015 ft and 0.070 ft (exclusive) are negative, 
which is not possible.  The flows at zero head and negative flows at very low heads are an anomaly of the curve fitting procedure. 
Because these values do not make sense in reality, engineering judgment is used to adjust the curve to coincide with real-world 
conditions (See Section 7.1). 


 


Flume Calibration Test Results


y = 2.9392x
2
 ‐ 0.25x + 0.0031


‐0.10


0.00


0.10


0.20


0.30


0.40


0.50


0.60


0.00 0.10 0.20 0.30 0.40 0.50 0.60


Adjusted Head (ft)


Fl
o
w
 R
at
e
 (
cf
s)







Ornamental Roadside Vegetative  Controlled Flow Versus Head Flume Calibration Test 
Treatment Sites (ORVTS) Study February 2012 
 


-20- 


Section 6 Verification Test 


6.1 In Situ Procedure 


Once the flowmeter was reprogrammed to record heads and flow rates based on the new 
calibration curve, an additional test was performed to determine the flowmeter’s accuracy in 
calculating volume. This Verification Test involved various flow rates being discharged one after 
another, each for relatively short periods of time, until a known total volume of water had been 
discharged. Prior to the start of the Verification Test, the crew waited for the accumulated 
volume of water downstream of the flume to drawdown until the 2.5-inch (63.5 mm) ponded 
condition was reestablished. This allowed the test to begin with existing flow and (adjusted) head 
readings of essentially zero. Once the zero condition was met, Truck 1 began discharging water 
upstream of the influent station flume at varying flow rates until all the water in both trucks was 
discharged. Once both trucks were empty, the crew waited for the accumulated volume of water 
downstream of the flume to drawdown to the 2.5-inch (63.5 mm) ponded depth, in order to 
generate a flow reading of zero from the flowmeter. This signified the end of the test. The actual 
volume of water used for the test was calculated as the difference between the final volume 
reading on the Truck 1 water meter upon completion of the Verification Test and the initial 
volume reading on the Truck 1 water meter prior to the Verification Test; a total of 508 cubic 
feet (14,383 liters) was discharged. The total volume of water calculated by the flowmeter for the 
duration of the Verification Test was 740 cubic feet (20,950 liters). 
 
6.2 Discussion of Percent Error 


The percent error of the Verification Test was determined using Equation 5, below. 
 


%	Error
| 	 	 |


	
100               (Equation 5) 


 
Flowmeter Volume (Experimental) = 740 cf 
Water Meter Volume (Accepted) = 508 cf 


 


%	Error
740 508


508
100 


 
. % 


 
The calculated error (45.7%) seems high; however this high percent error can be attributed to 
two known conditions: 
 


1. Flows passing through the flume are subject to a slower drawdown rate than flows 
experienced in a properly functioning flume (non-ponded condition), causing head to 
take longer to return to equilibrium (2.5 in; the established ponded depth). This 
ultimately affects the Flowmeter’s ability to accurately measure total volume (See 
Section 6.2.1). 
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2. Automatic linear interpolation between Head vs. Flow Table data points by the 
Flowmeter generates inaccurate flow rate readings, consequently recording false 
volume measurements (See Section 6.2.2). 


 
6.2.1 Error Caused by Obstruction 


Typically, the event hydrograph for any monitoring site will illustrate a “lag time” phenomenon, 
which is shown by a horizontal offset between the precipitation curve and the flow curve 
(precipitation curve beginning/ending first) at each end of the hydrograph. The offset at the 
beginning of the hydrograph illustrates the time it takes for rain to travel from the location at 
which it falls to the flume; and the offset at the end on the hydrograph illustrates the drawdown 
time of remaining flows after rain has ended. For an EOP station, it is accepted that the offsets 
should be relatively shorter than that from stations which involve treatment by upstream 
vegetation, as runoff reaches the flume at a faster rate due to the presence of upstream 
impermeable surface. 
 
This is not the case at Site ID 7-338, however. During the Flume Calibration Test, the ponded 
condition created an unanticipated backwater effect in which flows within the flume experienced 
a slower-than-expected drawdown rate. After simulated runoff ended (in this case, water 
discharged from the truck), it was observed that the head within the flume took a longer time to 
return to equilibrium (2.5 in; the established ponded depth) than that of a properly functioning 
flume (this phenomenon is illustrated by a longer-than-typical offset at the end of an event 
hydrograph). This was due to the fact that head could only drawdown within the flume as fast as 
flows could pass over the crest of the downstream earthen weir. Furthermore, as time progressed, 
the drawdown rate decreased due to the ongoing loss of upstream head and inflow momentum, 
thus extending the amount of time for flow conditions within the flume to return to equilibrium. 
 
Even though the newly calibrated flowmeter may have been calculating a more accurate flow 
rate for each instantaneous head measurement during this time, it assumed flows to be traveling 
at an uninhibited rate.  Consequently, each flow rate recorded for the remaining head was an 
overestimate. The flowmeter uses these cumulative flow rates to ultimately calculate a total event 
volume which, using overestimated values, will generate a higher-than-anticipated result. This 
partially accounts for the seemingly large percent error generated by the Verification Test. 
 
6.2.2 Error Caused by Interpolation 


Prior to conducting the Verification Test, the flowmeter was programmed using a Head vs. Flow 
Table that consisted of 11 data points (0-10 inches of adjusted head at 1-inch intervals). The 
flowmeter is manufactured to linearly interpolate a flow rate for any adjusted head value located 
between two consecutive data points. The polynomial equation, which was used to generate 
these data points, produces a “concave up” curve when plotted. Therefore, any linear 
interpolation will result in a higher flow rate than what the station is actually experiencing at the 
time. Once recorded by the flowmeter, these higher flow rates will naturally produce a higher 
calculated total volume. This may also account for the discrepancy illustrated by the percent 
error generated by the Verification Test. Figure 10 illustrates the linear interpolation performed 
by the flowmeter for adjusted head values between 4 and 5 inches, with an example at 4.45 
inches. It is clear how the use of smaller Head vs. Flow intervals (0.1-inch) will produce more 
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accurate flow rates than larger intervals (1.0-inch) using linear interpolation. Attempts to reduce 
these errors were made as discussed in Section 7. 


 


 
 


Legend 
 


 
 


Figure 10:  Linear Interpolation of Polynomial Equation using 1.0 and 0.1-inch increments 
  


Linear interpolation of flow rates between 
4 in. and 5 in. based on 1.0-inch intervals 


Linear interpolation of flow rates between 
4 in. and 5 in. based on 0.1-inch intervals 


Flow Rate @ 4.45 in. using 0.1-inch intervals ≈ 0.315 cfs 


Flow Rate @ 4.45 in. using 1.0-inch intervals ≈ 0.320 cfs 


Flow Rate @ 4.45 in. using Polynomial Equation ≈ 0.315 cfs 








Flow Rate generated by Polynomial Equation 
for each 0.1-inch interval of head


Flow Rate generated by Linear Interpolation at 
an arbitrary value of head (4.45 in) 
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Section 7 Conclusion 


7.1 Solutions to Error Sources 


Due to the inability to eliminate the hindrance of flows caused by the existing ponded condition 
at Site ID 7-338, no adjustment can be made to correct the relatively slow drawdown rate 
downstream of the flume. However, there is an adjustment that can be made to improve the 
flowmeter’s calculation of total volume. As presented in Table 8, the Head vs. Flow Table used 
to re-program the flowmeter for operation during the Verification Test was only comprised of 11 
data points at head intervals of 1 inch. Furthermore, as discussed in Section 6.2.2, the flowmeter 
linearly interpolates a flow rate for any head value located between two consecutive data points. 
In order to refine this calculation to generate more accurate values, a new Head vs. Flow Table 
has been developed and used to re-program the flowmeter (Table 9). Contrary to the original 
table, the new table includes points at intervals of 0.1 inches (the full memory capacity of the 
flowmeter). The new Head vs. Flow Table allows the flowmeter to theoretically reduce the error 
in approximating flow rate measurements, thus yielding more accurate total volume quantities. 
 
In addition to the increase in intervals, there was another significant adjustment made to the new 
Head vs. Flow Table. Contrary to the original 11-data point table, the new table utilizes actual 
head intervals rather than adjusted head intervals, thus allowing the flowmeter to produce flow 
rate measurements for respective values of actual head. This was accomplished by making 
adjustments to the workings of the table itself. First, the data points existing between 0 inches 
and 2.5 inches (actual head) were omitted, and the respective flows for each of the limits were 
manually changed to 0 cfs. This allows the flowmeter to return zero flow for any value located 
between these two actual head limits, as it uses linear interpolation to calculate flow rate. 
Second, due to the nature of the polynomial equation obtained from the Flume Calibration Test, 
actual head values located between 2.5 inches and 3.4 inches return a negative value for flow 
rate. As this is clearly not possible, all respective flow rates within these limits are also linearly 
interpolated in order to eliminate the negative values associated with this range and assure more 
representative flow rates while still maintaining the general relationship of the calibration curve. 
The rest of the table (3.4 inches through 10.0 inches) is generated by means of the polynomial 
equation using adjusted head values (Polynomial equation is based on adjusted head). 
 


Table 9:  Head vs. Flow Table (0.1-inch intervals) 


Actual Head (in.) Actual Head (ft) Flow Rate (cfs) Description  


0.0 0.0000 0.0000 Flows experienced during development 
of ponding condition. Linear 


interpolation by flowmeter returns 0 cfs 
for all flows within this range, however 
950 gal. will be manually added to the 


cumulative flow volume from each 
hydrograph to account for this ponded 


volume. 2.5 0.2083 0.0000 
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Table 9:  Head vs. Flow Table (0.1-inch intervals) 


Actual Head (in.) Actual Head (ft) Flow Rate (cfs) Description  


2.6 0.2167 0.0001 


Flow rates generated using linear 
interpolation to eliminate negative values 


associated with this range while still 
maintaining the general relationship of 


the calibration curve. 


2.7 0.2250 0.0002 


2.8 0.2333 0.0003 


2.9 0.2417 0.0004 


3.0 0.2500 0.0005 


3.1 0.2583 0.0006 


3.2 0.2667 0.0007 


3.3 0.2750 0.0008 


3.4 0.2833 0.0009  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Flow rates generated using polynomial 
equation. All head values between tenths 
of an inch are estimated by the flowmeter 


via linear interpolation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


3.5 0.2917 0.0027 


3.6 0.3000 0.0049 


3.7 0.3083 0.0075 


3.8 0.3167 0.0105 


3.9 0.3250 0.0139 


4.0 0.3333 0.0178 


4.1 0.3417 0.0220 


4.2 0.3500 0.0267 


4.3 0.3583 0.0317 


4.4 0.3667 0.0372 


4.5 0.3750 0.0431 


4.6 0.3833 0.0494 


4.7 0.3917 0.0561 


4.8 0.4000 0.0632 


4.9 0.4083 0.0707 


5.0 0.4167 0.0786 


5.1 0.4250 0.0869 


5.2 0.4333 0.0956 


5.3 0.4417 0.1048 


5.4 0.4500 0.1143 


5.5 0.4583 0.1243 


5.6 0.4667 0.1347 


5.7 0.4750 0.1454 


5.8 0.4833 0.1566 


5.9 0.4917 0.1682 


6.0 0.5000 0.1802 


6.1 0.5083 0.1926 
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Table 9:  Head vs. Flow Table (0.1-inch intervals) 


Actual Head (in.) Actual Head (ft) Flow Rate (cfs) Description  


6.2 0.5167 0.2054  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Flow rates generated using polynomial 
equation. All head values between tenths 
of an inch are estimated by the flowmeter 


via linear interpolation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


6.3 0.5250 0.2187 


6.4 0.5333 0.2323 


6.5 0.5417 0.2463 


6.6 0.5500 0.2608 


6.7 0.5583 0.2757 


6.8 0.5667 0.2909 


6.9 0.5750 0.3066 


7.0 0.5833 0.3227 


7.1 0.5917 0.3392 


7.2 0.6000 0.3561 


7.3 0.6083 0.3734 


7.4 0.6167 0.3911 


7.5 0.6250 0.4092 


7.6 0.6333 0.4277 


7.7 0.6417 0.4467 


7.8 0.6500 0.4660 


7.9 0.6583 0.4858 


8.0 0.6667 0.5060 


8.1 0.6750 0.5265 


8.2 0.6833 0.5475 


8.3 0.6917 0.5689 


8.4 0.7000 0.5907 


8.5 0.7083 0.6129 


8.6 0.7167 0.6355 


8.7 0.7250 0.6585 


8.8 0.7333 0.6820 


8.9 0.7417 0.7058 


9.0 0.7500 0.7301 


9.1 0.7583 0.7547 


9.2 0.7667 0.7798 


9.3 0.7750 0.8052 


9.4 0.7833 0.8311 


9.5 0.7917 0.8574 


9.6 0.8000 0.8841 


9.7 0.8083 0.9112 
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Table 9:  Head vs. Flow Table (0.1-inch intervals) 


Actual Head (in.) Actual Head (ft) Flow Rate (cfs) Description  


9.8 0.8167 0.9387 Flow rates generated using polynomial 
equation. All head values between tenths 
of an inch are estimated by the flowmeter 


via linear interpolation. 
9.9 0.8250 0.9666 


10.0 0.8333 0.9950 


 
7.2 RO/RF Results 


The polynomial equation was applied to the head values recorded by the flowmeter for all past 
storm events, which allowed new hydrographs to be generated. This produced updated Total 
Flow Volumes for each event, which were then used to calculate adjusted Observed RO/RF 
values (Table 10). The assumed RO/RF value for an EOP station is approximately 0.92 (CTSW-
PL-09-209.18.1F; illustrated by the green line in Figure 11a). Assuming a 20% error due to 
inaccuracies regarding drainage area estimates and flow measuring devices, an RO/RF range of 
0.7 to 1.1 is considered acceptable. When compared to this range, the unadjusted Observed 
RO/RF values from past storm events are relatively higher. Contrarily, the new Observed RO/RF 
values are consistently lower than the unadjusted values and less than 1, therefore indicating that 
the new Head vs. Flow relationship results in better estimates of runoff volumes. 
 


Table 10:  Adjusted Past Event RO/RF Values 


Storm Event 
RO/RF 


Unadjusted Adjusted 
12/12/2009 1.990 0.282 
01/17/2010 1.748 0.351 
01/20/2010 1.955 0.578 
02/27/2010 1.659 0.539 
04/11/2010 2.225 0.723 
10/30/2010 1.820 0.668 
03/18/2011 2.220 0.655 
03/19/2011 2.476 0.984 


Median: 1.973 0.617 


Mean: 2.012 0.598 


Standard Deviation: 0.277 0.220 


10th Percentile: 1.721 0.330 


90th Percentile: 2.300 0.801 


 
Once reprogrammed based on the new Head vs. Flow Table, the flowmeter was used to monitor 
3 subsequent storm events. The resulting RO/RF values for these events are shown in Table 11. 
 


Table 11:  RO/RF Values Post-Calibration 


Storm Event RO/RF 


10/5/2011 0.450 
11/11/2011 0.590 
11/20/2011 0.528 


 
When comparing the RO/RF values presented in the above table to the unadjusted RO/RF values 
from past events (Table 10) and the assumed RO/RF value for an EOP station, 0.92, it is evident 
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that the adjustment applied by the new Head vs. Flow relationship has returned more acceptable 
results. 
 
The next step is to compare the adjusted RO/RF values for all events to not only the unadjusted 
RO/RF values from past events, but also the RO/RF values from the Effluent station. This is 
done by developing a box plot for each of the three ranges (Figure 11a). 
 


 
Figure 11a:  Comparison of RO/RF Values 
 


 
Figure 11b:  Box Plot Legend 
 
As illustrated in Figure 11a, not only is the range of adjusted Influent RO/RF values closer to the 
acceptable range of 0.7 to 1.1, but it is also significantly closer than the unadjusted Influent range 
to the RO/RF values for the Effluent station. In conjunction with each other, these comparisons 
indicate a favorable result from the adjustment applied by the new Head vs. Flow relationship. 
Additionally, based on both the accuracy of the polynomial equation as well as the precision of 
the new Head vs. Flow Table, it is anticipated that the flowmeter will now produce more 
accurate flow rate measurements and subsequently yield more accurate volume quantities.
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APPENDIX A 
OFFICIAL RATING TABLE FOR SITE ID 7-338 
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Depth 


(m) 
Flow Rate 


(L/s) 
 Depth 


(m) 
Flow Rate 


(L/s)  


0.0000 0.0000  0.1600 6.1920 


0.0635 0.0000  0.1626 6.5781 


0.0660 0.0028  0.1651 6.9757 


0.0686 0.0056  0.1676 7.3849 


0.0711 0.0083  0.1702 7.8056 


0.0737 0.0111  0.1727 8.2379 


0.0762 0.0139  0.1753 8.6817 


0.0787 0.0167  0.1778 9.1371 


0.0813 0.0194  0.1803 9.6041 


0.0838 0.0222  0.1829 10.0826 


0.0864 0.0250  0.1854 10.5727 


0.0889 0.0758  0.1880 11.0743 


0.0914 0.1382  0.1905 11.5875 


0.0940 0.2121  0.1930 12.1123 


0.0965 0.2977  0.1956 12.6486 


0.0991 0.3947  0.1981 13.1965 


0.1016 0.5033  0.2007 13.7560 


0.1041 0.6235  0.2032 14.3270 


0.1067 0.7552  0.2057 14.9095 


0.1092 0.8985  0.2083 15.5036 


0.1118 1.0534  0.2108 16.1093 


0.1143 1.2198  0.2134 16.7266 


0.1168 1.3978  0.2159 17.3554 


0.1194 1.5873  0.2184 17.9957 


0.1219 1.7884  0.2210 18.6476 


0.1245 2.0011  0.2235 19.3111 


0.1270 2.2253  0.2261 19.9862 


0.1295 2.4611  0.2286 20.6728 


0.1321 2.7084  0.2311 21.3709 


0.1346 2.9673  0.2337 22.0806 


0.1372 3.2378  0.2362 22.8019 


0.1397 3.5198  0.2388 23.5347 


0.1422 3.8134  0.2413 24.2791 


0.1448 4.1185  0.2438 25.0351 


0.1473 4.4352  0.2464 25.8026 


0.1499 4.7634  0.2489 26.5817 


0.1524 5.1032  0.2515 27.3723 


0.1549 5.4546  0.2540 28.1745 


0.1575 5.8175  
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APPENDIX K 


LIST OF RAINFALL AND FLOW DATA 
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APPENDIX L 


PHASE ANALYSIS TABLES 







 


(a) ERVTS locations have ornamental vegetation established in summer 2009 adjacent to previous RVTS Study stations. GRVTS locations have existing ornamental vegetation. 


(b) Drainage area for the EOP was estimated using standard lane widths, shoulder widths, and the measurement of roadway contributing length. Drainage areas for strips were calculated just as the EOP, in addition to including strip width. All drainage areas were field checked during rain events. 


(c) Available data since 1970 from Western Regional Climate Center (website: www.wrcc.dri.edu) are used. (d) Caltrans 2009. (e) Swale slope as opposed to strip slope. 


(f) Drainage area includes EOP, the swale, the highway area alongside the swale for Carlsbad, but only minimal highway drainage for the swale at Newbury Park. 


(g) Vegetation: B. pilularis = Baccharis pilularis (Twin Peaks), C. edulis = Carpobrotus edulis (Ice Plant), H. helix = Hedera helix (Common or English Ivy), 


I. hayesiana = Iva hayesiana (San Diego Marsh Elder), L. montevidensis = Lantana montevidensis (Purple Lantana), 


Location(a) Biostrip/ 
Bioswale 


Stations Drainage 
Area(b) 


(ft2) 


Caltrans 
Statewide 
Station ID 


Vegetation 
Type(g) 


% 
Slope 


Strip 
Width/ 
Swale 


Length 
(ft) 


Highway 
Location 


Postmile 
(approx.) 


County Caltrans 
District 


Regional 
Board 


Median 
Annual 


Rainfall(c)  
(inches) 


Annual 
Average Daily  


Traffic per 
Lane(d) 


(AADT/Lane)  


Sacramento 
I-5 


ERVTS Strip 


Biostrip EOP 
Southern 


South-Central 
North-Central 


Northern 


3,870 
4,500 
5,630 
5,630 
5,740 


3-213 
3-362 
3-363 
3-364 
3-365 


N/A 
H. helix 


B. pilularis 
M. parvifolium 


H. helix 


N/A 
10 
33 
33 
33 


0 
9 


24.5 
23.5 
24.5 


NB I-5 between 
Pocket and La-


guna Exits 


13.5 Sacramento 3 5b 16.3 25,000 


Yorba Linda 
SR 91 


ERVTS Strip 


Biostrip EOP 
West 


West-Central 
East-Central 


East 


9,800 
12,200 
13,000 
13,900 
13,200 


12-225 
12-346 
12-347 
12-348 
12-349 


N/A 
I. hayesiana 
I. hayesiana 


S. mandraliscae 
L. montevidensis 


N/A 
4 
6 
4 
3 


0 
10 
21 
21 
21 


EB SR 91 be-
tween Weir Can-


yon Road and SR-
241 


15.0 Orange 12 8 13.5 39,330 


Napa 
Hwy 29 


GRVTS Strip 


Biostrip EOP 
Southern 
Northern 


3,550 
5,100 
4,950 


4-307 
4-308 
4-309 


N/A 
H. helix 
H. helix 


N/A 
35 
35 


0 
14 
14 


NB Hwy 29 off-
ramp to Imola 


10.4 Napa 4 2 24.6 47,000 


San Mateo 
Hwy 380 


GRVTS Strip 


Biostrip EOP 
Western 
Eastern 


13, 150 
8,800 
9,750 


4-310 
4-311 
4-312 


N/A 
C. edulis 
C. edulis 


N/A 
9 
12 


0 
16.5 
16.5 


WB Hwy 380, 
just west of El 


Camino Real on-
ramp 


5.47 San Mateo 4 2 18.6 20,330 


Camarillo 
Hwy 101 


GRVTS Strip 


Biostrip EOP 
Southern 
Northern 


9,000 
10,575 
18,990 


7-340 
7-341 
7-342 


N/A 
C. edulis 
C. edulis 


N/A 
25 
25 


0 
15 
15 


NB Hwy 101 at 
Lewis Rd. exit 


13.848 Ventura 7 4 12.6 27,800 


Westminster 
I-405 


GRVTS Strip 


Biostrip EOP 
Southern 
Northern 


4,600 
6,000 
6,000 


12-343 
12-344 
12-345 


N/A 
C. edulis 
C. edulis 


N/A 
18 
22 


0 
15 
15 


NB I-405 south of 
Goldenwest St./


17.75 Orange 12 8 10.2 103,200 


San Diego 
SR 52 


GRVTS Strip 


Biostrip EOP 
Western 
Eastern 


6,200 
1,500 
1,500 


11-328 
11-329 
11-330 


N/A 
C. edulis 
C. edulis 


N/A 
9 
7 


0 
15 
15 


WB SR 52 at on 
ramp to NB I-5 


0.2 San Diego 11 9 11.2 33,600 


Newbury Park 
Hwy 101 
GRVTS 
Swale 


Bioswale EOP 
Swale 


44,740 
49,800(f) 


7-338 
7-339 


N/A 
M. parvifolium 


N/A 
1.4(e) 


0 
148 


SB Hwy 101 at 
Rancho Conejo 


Blvd. 


7.017 Ventura 7 4 12.6 51,670 


Carlsbad 
(Palomar) 


I-5 GRVTS 
Swale 


Bioswale EOP 
Swale 


185,300 
207,200(f) 


11-326 
11-327 


N/A 
C. edulis 


N/A 
0.6(e) 


0 
365 


SB I-5 between 
Palomar Airport 


and Cannon 


47 San Diego 11 9 9.2 48,250 


Table 1-2: Phase II—1 Analyses 


Control for Grouped 


Grouped Succulent vs. Control (1a) 


Grouped Groundcover vs. Control (1b) 


Grouped Low Shrubs vs. Control (1c) 







 


(a) ERVTS locations have ornamental vegetation established in summer 2009 adjacent to previous RVTS Study stations. GRVTS locations have existing ornamental vegetation. 


(b) Drainage area for the EOP was estimated using standard lane widths, shoulder widths, and the measurement of roadway contributing length. Drainage areas for strips were calculated just as the EOP, in addition to including strip width. All drainage areas were field checked during rain events. 


(c) Available data since 1970 from Western Regional Climate Center (website: www.wrcc.dri.edu) are used. (d) Caltrans 2009. (e) Swale slope as opposed to strip slope. 


(f) Drainage area includes EOP, the swale, the highway area alongside the swale for Carlsbad, but only minimal highway drainage for the swale at Newbury Park. 


(g) Vegetation: B. pilularis = Baccharis pilularis (Twin Peaks), C. edulis = Carpobrotus edulis (Ice Plant), H. helix = Hedera helix (Common or English Ivy), 


I. hayesiana = Iva hayesiana (San Diego Marsh Elder), L. montevidensis = Lantana montevidensis (Purple Lantana), 


Location(a) Biostrip/ 
Bioswale 


Stations Drainage 
Area(b) 


(ft2) 


Caltrans 
Statewide 
Station ID 


Vegetation 
Type(g) 


% 
Slope 


Strip 
Width/ 
Swale 


Length 
(ft) 


Highway 
Location 


Postmile 
(approx.) 


County Caltrans 
District 


Regional 
Board 


Median 
Annual 


Rainfall(c)  
(inches) 


Annual 
Average Daily  


Traffic per 
Lane(d) 


(AADT/Lane)  


Sacramento 
I-5 


ERVTS Strip 


Biostrip EOP 
Southern 


South-Central 
North-Central 


Northern 


3,870 
4,500 
5,630 
5,630 
5,740 


3-213 
3-362 
3-363 
3-364 
3-365 


N/A 
H. helix 


B. pilularis 
M. parvifolium 


H. helix 


N/A 
10 
33 
33 
33 


0 
9 


24.5 
23.5 
24.5 


NB I-5 between 
Pocket and La-


guna Exits 


13.5 Sacramento 3 5b 16.3 25,000 


Yorba Linda 
SR 91 


ERVTS Strip 


Biostrip EOP 
West 


West-Central 
East-Central 


East 


9,800 
12,200 
13,000 
13,900 
13,200 


12-225 
12-346 
12-347 
12-348 
12-349 


N/A 
I. hayesiana 
I. hayesiana 


S. mandraliscae 
L. montevidensis 


N/A 
4 
6 
4 
3 


0 
10 
21 
21 
21 


EB SR 91 be-
tween Weir Can-


yon Road and SR-
241 


15.0 Orange 12 8 13.5 39,330 


Napa 
Hwy 29 


GRVTS Strip 


Biostrip EOP 
Southern 
Northern 


3,550 
5,100 
4,950 


4-307 
4-308 
4-309 


N/A 
H. helix 
H. helix 


N/A 
35 
35 


0 
14 
14 


NB Hwy 29 off-
ramp to Imola 


10.4 Napa 4 2 24.6 47,000 


San Mateo 
Hwy 380 


GRVTS Strip 


Biostrip EOP 
Western 
Eastern 


13, 150 
8,800 
9,750 


4-310 
4-311 
4-312 


N/A 
C. edulis 
C. edulis 


N/A 
9 
12 


0 
16.5 
16.5 


WB Hwy 380, 
just west of El 


Camino Real on-
ramp 


5.47 San Mateo 4 2 18.6 20,330 


Camarillo 
Hwy 101 


GRVTS Strip 


Biostrip EOP 
Southern 
Northern 


9,000 
10,575 
18,990 


7-340 
7-341 
7-342 


N/A 
C. edulis 
C. edulis 


N/A 
25 
25 


0 
15 
15 


NB Hwy 101 at 
Lewis Rd. exit 


13.848 Ventura 7 4 12.6 27,800 


Westminster 
I-405 


GRVTS Strip 


Biostrip EOP 
Southern 
Northern 


4,600 
6,000 
6,000 


12-343 
12-344 
12-345 


N/A 
C. edulis 
C. edulis 


N/A 
18 
22 


0 
15 
15 


NB I-405 south of 
Goldenwest St./


Bolsa Ave. 


17.75 Orange 12 8 10.2 103,200 


San Diego 
SR 52 


GRVTS Strip 


Biostrip EOP 
Western 
Eastern 


6,200 
1,500 
1,500 


11-328 
11-329 
11-330 


N/A 
C. edulis 
C. edulis 


N/A 
9 
7 


0 
15 
15 


WB SR 52 at on 
ramp to NB I-5 


0.2 San Diego 11 9 11.2 33,600 


Newbury Park 
Hwy 101 
GRVTS 
Swale 


Bioswale EOP 
Swale 


44,740 
49,800(f) 


7-338 
7-339 


N/A 
M. parvifolium 


N/A 
1.4(e) 


0 
148 


SB Hwy 101 at 
Rancho Conejo 


Blvd. 


7.017 Ventura 7 4 12.6 51,670 


Carlsbad 
(Palomar) 


I-5 GRVTS 
Swale 


Bioswale EOP 
Swale 


185,300 
207,200(f) 


11-326 
11-327 


N/A 
C. edulis 


N/A 
0.6(e) 


0 
365 


SB I-5 between 
Palomar Airport 


and Cannon 


47 San Diego 11 9 9.2 48,250 


Table 1-2: Phase II—1 Analyses 


Control for Grouped 


Grouped Succulent vs. Control (1a) 


Grouped Groundcover vs. Control (1b) 


Grouped Low Shrubs vs. Control (1c) 







 


(a) ERVTS locations have ornamental vegetation established in summer 2009 adjacent to previous RVTS Study stations. GRVTS locations have existing ornamental vegetation. 


(b) Drainage area for the EOP was estimated using standard lane widths, shoulder widths, and the measurement of roadway contributing length. Drainage areas for strips were calculated just as the EOP, in addition to including strip width. All drainage areas were field checked during rain events. 


(c) Available data since 1970 from Western Regional Climate Center (website: www.wrcc.dri.edu) are used. (d) Caltrans 2009. (e) Swale slope as opposed to strip slope. 


(f) Drainage area includes EOP, the swale, the highway area alongside the swale for Carlsbad, but only minimal highway drainage for the swale at Newbury Park. 


(g) Vegetation: B. pilularis = Baccharis pilularis (Twin Peaks), C. edulis = Carpobrotus edulis (Ice Plant), H. helix = Hedera helix (Common or English Ivy), 


I. hayesiana = Iva hayesiana (San Diego Marsh Elder), L. montevidensis = Lantana montevidensis (Purple Lantana), 


Location(a) Biostrip/ 
Bioswale 


Stations Drainage 
Area(b) 


(ft2) 


Caltrans 
Statewide 
Station ID 


Vegetation 
Type(g) 


% 
Slope 


Strip 
Width/ 
Swale 


Length 
(ft) 


Highway 
Location 


Postmile 
(approx.) 


County Caltrans 
District 


Regional 
Board 


Median 
Annual 


Rainfall(c)  
(inches) 


Annual 
Average Daily  


Traffic per 
Lane(d) 


(AADT/Lane)  


Sacramento 
I-5 


ERVTS Strip 


Biostrip EOP 
Southern 


South-Central 
North-Central 


Northern 


3,870 
4,500 
5,630 
5,630 
5,740 


3-213 
3-362 
3-363 
3-364 
3-365 


N/A 
H. helix 


B. pilularis 
M. parvifolium 


H. helix 


N/A 
10 
33 
33 
33 


0 
9 


24.5 
23.5 
24.5 


NB I-5 between 
Pocket and La-


guna Exits 


13.5 Sacramento 3 5b 16.3 25,000 


Yorba Linda 
SR 91 


ERVTS Strip 


Biostrip EOP 
West 


West-Central 
East-Central 


East 


9,800 
12,200 
13,000 
13,900 
13,200 


12-225 
12-346 
12-347 
12-348 
12-349 


N/A 
I. hayesiana 
I. hayesiana 


S. mandraliscae 
L. montevidensis 


N/A 
4 
6 
4 
3 


0 
10 
21 
21 
21 


EB SR 91 be-
tween Weir Can-


yon Road and SR-
241 


15.0 Orange 12 8 13.5 39,330 


Napa 
Hwy 29 


GRVTS Strip 


Biostrip EOP 
Southern 
Northern 


3,550 
5,100 
4,950 


4-307 
4-308 
4-309 


N/A 
H. helix 
H. helix 


N/A 
35 
35 


0 
14 
14 


NB Hwy 29 off-
ramp to Imola 


Ave. 


10.4 Napa 4 2 24.6 47,000 


San Mateo 
Hwy 380 


GRVTS Strip 


Biostrip EOP 
Western 
Eastern 


13, 150 
8,800 
9,750 


4-310 
4-311 
4-312 


N/A 
C. edulis 
C. edulis 


N/A 
9 
12 


0 
16.5 
16.5 


WB Hwy 380, 
just west of El 


Camino Real on-
ramp 


5.47 San Mateo 4 2 18.6 20,330 


Camarillo 
Hwy 101 


GRVTS Strip 


Biostrip EOP 
Southern 
Northern 


9,000 
10,575 
18,990 


7-340 
7-341 
7-342 


N/A 
C. edulis 
C. edulis 


N/A 
25 
25 


0 
15 
15 


NB Hwy 101 at 
Lewis Rd. exit 


13.848 Ventura 7 4 12.6 27,800 


Westminster 
I-405 


GRVTS Strip 


Biostrip EOP 
Southern 
Northern 


4,600 
6,000 
6,000 


12-343 
12-344 
12-345 


N/A 
C. edulis 
C. edulis 


N/A 
18 
22 


0 
15 
15 


NB I-405 south of 
Goldenwest St./


Bolsa Ave. 


17.75 Orange 12 8 10.2 103,200 


San Diego 
SR 52 


GRVTS Strip 


Biostrip EOP 
Western 
Eastern 


6,200 
1,500 
1,500 


11-328 
11-329 
11-330 


N/A 
C. edulis 
C. edulis 


N/A 
9 
7 


0 
15 
15 


WB SR 52 at on 
ramp to NB I-5 


0.2 San Diego 11 9 11.2 33,600 


Newbury Park 
Hwy 101 
GRVTS 
Swale 


Bioswale EOP 
Swale 


44,740 
49,800(f) 


7-338 
7-339 


N/A 
M. parvifolium 


N/A 
1.4(e) 


0 
148 


SB Hwy 101 at 
Rancho Conejo 


Blvd. 


7.017 Ventura 7 4 12.6 51,670 


Carlsbad 
(Palomar) 


I-5 GRVTS 
Swale 


Bioswale EOP 
Swale 


185,300 
207,200(f) 


11-326 
11-327 


N/A 
C. edulis 


N/A 
0.6(e) 


0 
365 


SB I-5 between 
Palomar Airport 


and Cannon 


47 San Diego 11 9 9.2 48,250 


Table 1-2: Phase II—2 Analyses 


Control for Grouped Strips 


Grouped Short Strip vs. Control (2a) 


Grouped Long Strip vs. Control (2b) 
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EMPIRICAL OBSERVATIONS







Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study 2009-2013 Final Report 
CTSW-RT-13-290.02.1 June 2013 


 
A.1-1 


 
TABLE A.1-1 ORVTS EMPIRICAL OBSERVATIONS 2009-2012 SEASON 


Location 
No. of 


Observed 
Events 


Hydrologic/ 
Hydraulic 


Characteristics 


Edge of 
Pavement 
Conditions 


Water 
Quality 


Solids 
Deposition/ 


Resuspension 
Erosion Vegetation Outlet Comments 


Sacramento 
I-5 


ERVTS Strip 
 
 


5 stations 
(3-213, 3-362, 
3-363, 3-364,  


3-365) 
 


strip width  
(0-7m) 


 
10-33% slope 


22 


Pooling caused 
by sediment 
clogging the 
neck in the 
trapezoidal 
flume occurred 
at all stations. 


Functioned as 
designed with 
some pooling and 
bypass observed. 


None 
noted. 


Observed 
deposited 
sediment in 
collection ditch 
and flume 
areas for all 
systems. Test 
Stations 
observed 
greater 
amounts of 
deposited 
sediment. 


None 
noted. 


Vegetated 
strips are 
approximately 
75-80% 
vegetated. 
Average height 
of vegetation 
approximately 
11 cm. 


No significant 
observations. 


Rain cover 
was installed 
over EOP 
ditch and 
flume. No mowing 


occurs on 
strips. 
Adjacent area 
is 
maintained.(1) 


Yorba Linda 
SR 91 


ERVTS Strip 
 
 


5 stations 
(12-225,  


12-346, 12-347, 
12-348, 12-349) 


 
strip width  


(0, 3, 6, 6 and 
6m) 


 
3-6% slope 


20 


Uniform flow in 
light to 
moderate 
rainfall. 
Significant 
bypassing and 
pooling was 
noted during 
periods of 
heavy rainfall. 


Runoff bypassing 
at 
pavement/biostrip 
interface at 
stations 12-348 
and 12-349. 


None 
noted. 


Minimal 
amounts of 
sediment 
deposited in 
collection pipe 
and flume 
areas for all 
systems. 


None 
noted. 


Vegetation for 
stations 12-
346 and 12-
349 were 
never 
adequately 
established 
(<50% 
vegetated) 


Flooding 
during heavy 
rainfall. 
Undetermined 
amount of 
runoff 
undermining 
flashing, 
bypassing 
collection 
systems at 
stations 
12-346 and 
12-347. 


Irrigation 
system did 
not function 
as intended. 


Attempts were 
made to 
develop a 
higher 
vegetated 
coverage at  
12346 and  
12-349. 
Coverage 
remained less 
than 50% 
vegetated. 


(1) Vehicle damage to Station 3-362 and two dead areas at 3-365 brings down average 
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A.1-2 


 


TABLE A.1-1 ORVTS EMPIRICAL OBSERVATIONS 2009-2012 SEASON (CONTINUED) 


Location 
No. of 


Observed 
Events 


Hydrologic/ 
Hydraulic 


Characteristics 


Edge of 
Pavement 
Conditions 


Water 
Quality 


Solids 
Deposition/ 


Resuspension 
Erosion Vegetation Outlet Comments 


Napa 
Hwy 29 


GRVTS Strip 
 
 


3 stations 
(4-307, 4-308, 


4-309) 
 


strip width  
(0, 15, and 15ft) 


 
34.5-35.25% 


slope 


17 


Flow infiltrating at 
edge of 
pavement, 
limiting runoff in 
other systems. 
Pooling observed 
within collection 
pipes of both 15 
ft systems. 


Minimal 
separation 
and small 
cracks at 
EOP grout 
area. 


Clear to 
low 
turbidity 


Minimal 
amounts of 
sediment and 
debris were 
present in flow 
and cleared 
from flume. 


Commonly 
no erosion 
or animal 
burrows 
were found. 
One small 
burrow was 
found during 
mid and end 
of season 
near 
vegetated 
strip. 


Vegetation was 
on average 
between 26 and 
56 cm tall. 
 
Vegetation 
increased for 
87% at beginning 
of season to 
nearly 100% at 
the end of the 
season. 


Minor 
ponding 
occurs at 
both 15 ft 
system 
outlets. 


Generally no 
runoff entered 
over flashing, 
just direct 
rainfall. 


San Mateo 
Hwy 380 


GRVTS Strip 
 
 


3 stations 
(4-310, 4-311, 


4-312) 
 


strip width  
(0, 16, and 16ft) 


 
8.7-12.4% slope 


21 


Flow is uniform 
at EOP and not 
uniformly 
distribution at 
both 16 ft 
systems. 
 
Channel flow 
contributed to 
bypassing under 
flashing and 
collection pipe. 


Functioned 
as 
designed 
with slight 
pooling/ 
bypassing.  
 
Both 16 ft 
systems 
had 
continuous 
pooling  
(0.5 to 2"). 


Odorless 
light grey 
to brown 
water. 


Trash, debris 
and sediment 
regularly 
accumulated in 
collection pipe 
and flume. 


Animal 
burrows and 
erosion 
caused 
bypassing 
as well as 
channelized 
flow. 


Vegetation was 
on average 
between 15 and 
27 cm tall. 
 
Vegetation 
increased from 
56% at beginning 
of season to 
nearly 100% at 
the end of the 
season. 


Minor 
ponding at 
flume due 
to 
insufficient 
flow. 


Station  
4-311 was 
discontinued 
after 3 events 
due to 
minimal flow 
to station. 
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A.1-3 


 


TABLE A.1-1 ORVTS EMPIRICAL OBSERVATIONS 2009-2012 SEASON (CONTINUED) 


Location 
No. of 


Observed 
Events 


Hydrologic/ 
Hydraulic 


Characteristics 


Edge of 
Pavement 
Conditions 


Water 
Quality 


Solids 
Deposition/ 


Resuspension 
Erosion Vegetation Outlet Comments 


Camarillo 
Hwy 101 


GRVTS Strip 
 
 


3 stations 
(7-340,  


7-341, 7-342) 
 


strip width  
(0, 5, 5m) 


 
24.7% slope 


12 


Uniform flow 
across station 
with bypass 
occurring at 
upstream 
stations. 


Functioned as 
designed with 
acceptance of 
upstream 
flows. 


Moderate 
to low 
turbidity 
for all 
samples 
collected. 


Sediment was 
deposited in 
collection pipes 
and flumes for 
all systems. 
More sediment 
deposited at 
EOP station. 


None 
noted. 


Vegetated strips 
are 70-90% 
vegetated and all 
have a 2m a strip 
of bark/mulch 
along edge of 
pavement in front 
of collection pipe 
systems. 
 
Vegetation 
approximately 15 
cm in height. 


No significant 
observations. 


The first event 
had some 
issues with 
runoff being 
conveyed to the 
flumes because 
of the slope of 
the roadway, but 
was considered 
acceptable by 
Caltrans. 


Weeding the 
station occurred 
roughly every two 
months, but did 
not impact 
systems or 
surrounding 
vegetation. 


Westminster 
I-405 


GRVTS Strip 
 
 


3 stations 
(12-343,  
12-344,  
12-345) 


 
strip width  


(0, 5 and 5m) 
 


18-22% 
slope 


20 


Uniform flow 
with slight 
pooling at 
station 12-345. 


Raised AC 
curb along 
edge of 
pavement 
may be 
diverting flow 
downstream 
of bioswale at 
station 12-
344. 


Low 
turbidity 
for all 
samples 
collected. 


Sediment was 
deposited in 
collection pipe, 
conveyance 
and flume 
areas for all 
systems. 


None 
noted. 


Vegetated strips 
are 90-100% 
vegetated.  
 
Vegetation 
approximately 25 
cm and 90-100% 


Undetermined 
amount of 
runoff 
undermining 
flashing, 
bypassing 
collection 
systems at 
biostrip 
stations 
collection 
systems at 
stations  
12-346 and 
12-347. 


Drainage area 
may be 
overestimated. 
Roadway is 
crowned, 
resulting in 
decreased area. 
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A.1-4 


 
TABLE A.1-1 ORVTS EMPIRICAL OBSERVATIONS 2009-2012 SEASON (CONTINUED) 


Location 
No. of 


Observed 
Events 


Hydrologic/ 
Hydraulic 


Characteristics 


Edge of 
Pavement 
Conditions 


Water 
Quality 


Solids 
Deposition/ 


Resuspension 
Erosion Vegetation Outlet Comments 


San Diego 
SR 52 


GRVTS Strip 
 
 


3 stations 
(11-328,  


11-329, 11-330) 
 


strip width  
(0, 5, and 5m) 


 
7-9% slope 


4 


Pavement 
irregularities 
and slope 
caused uneven 
flow. Runoff 
bypassing 
biostrips due to 
road shoulder 
configuration. 


100% of 
pavement runoff 
bypasses 
biostrips due to 
small "berm" or 
buildup of soil 
and vegetation 
along the edge 
of pavement. 


Moderate 
to low 
turbidity 
for all 
samples 
collected. 


Sediment was 
deposited in 
collection pipe 
and flume 
areas for all 
systems.  More 
sediment and 
small pebbles 
deposited at 
Edge of 
Pavement 
station. 


None 
noted. 


Vegetated 
strips are 90-
100% 
vegetated. 
Vegetation 
approximately 
20 cm and 90-
100% No significant 


observations. 


Elevated 
grade of 
biostrips at 
edge of 
pavement 
prevents 
runoff from 
entering 
biostrips as 
intended. 


Vegetated 
"berm" along 
the edge of 
pavement 
impeded flow 
entering the 
biostrip. 


Newbury Park 
Hwy 101 


GRVTS Swale 
 
 


2 stations 
(7-338, 7-339) 


 
(Influent, 
Effluent) 


 
1.4% slope 


12 


Uniform flow 
with slight 
ponding prior to 
exiting the 
influent system. 


N/A 


Moderate 
to low 
turbidity 
for all 
samples 
collected. 


Sediment was 
deposited in the 
influent 
collection ditch 
and flume. 
Effluent had 
minimal 
sediment. 


None 
noted. 


Vegetation 
approximately 
15 cm tall and 
90-100%. Influent 


system outlet 
had ponding 
issue, but 
functioned. 
Effluent 
system outlet 
functioned 
well. 


The first 
event had 
some issues 
with runoff 
ponding 
before 
reaching the 
effluent 
system, but 
was 
corrected by 
the next 
event. 


Weeding the 
station 


occurred 
roughly every 
two months, 
but did not 


impact 
systems or 
surrounding 
vegetation. 
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A.1-5 


 
TABLE A.1-1 ORVTS EMPIRICAL OBSERVATIONS 2009-2012 SEASON (CONTINUED) 


Location 
No. of 


Observed 
Events 


Hydrologic/ 
Hydraulic 


Characteristics 


Edge of 
Pavement 
Conditions 


Water 
Quality 


Solids 
Deposition/ 


Resuspension 
Erosion Vegetation Outlet Comments 


Carlsbad 
I-5 


GRVTS Swale 
 
 


2 stations 
(11-326,  
11-327) 


 
strip width  
(0, 152m) 


 
0.3-2% slope 


20 


Runoff floods 
station 12-326 
collection 
system, 
bypasses 
bioswale due to 
larger than 
planned 
drainage area 
and flume 
configuration. 


Runoff 
bypasses 
station 11-327 
collection 
system due to 
small “berm” or 
buildup of soil 
and vegetation 
along the edge 
of pavement 
impeding flow 
entering the 
bioswale. 


Moderate 
to low 
turbidity 
for all 
samples 
collected. 


Sediment was 
deposited in 
collection 
channel and 
flume area for 
11-326. 


None 
noted. 


Vegetated 
strips are 90-
100% 
vegetated. 
Vegetation 
approximately 
20 cm and 
90-100% 


Runoff 
bypasses 
bioswale and 
station 11-327 
collection 
system due to 
flooding at inlet 
to bioswale 
diverting flow to 
adjacent 
Avenida 
Encinas and 
raised AC curb 
and vegetated 
berm at edge of 
pavement. 


Station 
configuration 
prevents 
runoff from 
entering and 
exiting 
bioswale as 
intended. 


Swales were 
graded, 


cleared of 
sediment and 
debris prior to 
storm season 
to encourage 


flow and 
proper 


infiltration. 







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX A.2 
 
 


VEGETATION ASSESSMENTS 







 


 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


SUMMER 2009 


(JULY-SEPTEMBER) 
 
 


VEGETATION ASSESSMENTS 
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A.2-1 
 


 
GRVTS Vegetation Assessment 


Date: 8/2009 
Site Name: Sacramento, I-5, ERVTS Strip 


 
Station ID 3-362 


Quadrant 
% Cover of 


Planted 
Vegetation 


% 
Cover 
Bare 
Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


A-1 (1)
 30 70 0 C 10 8 25 (S) 6.4 


A-2 50 50 0 C 12 10 15.8 (S) 6.4 
A-3 90 10 0 C 10 8 6.7 (S) 6.4 


Average 57 43 0 - 11 9 - - 
 


Station ID 3-363 


Quadrant 
% Cover of 


Planted 
Vegetation 


% 
Cover 
Bare 
Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


A-1 60 0 40 A 18 10 1.5 (N) 4.3 
A-2 60 0 40 A 20 15 10.7 (N) 4.3 
A-3 60 0 40 A 15 10 19.8 (N) 4.3 
B-1 60 0 40 A 18 10 1.5 (N) 2.4 
B-2 45 0 55 A 18 15 10.7 (N) 2.4 
B-3 75 0 25 A 22 18 19.8 (N) 2.4 


Average 60 0 40 - 19 13 - - 
(1) Vegetation died from vehicle traffic, replanting not complete. 
(2) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
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A.2-2 
 


 
GRVTS Vegetation 


Assessment 
Date: 
8/2009 


Site Name: Sacramento, I-5, ERVTS 
Strip 


 
Station ID 3-364 


Quadrant 
% Cover of 


Planted 
Vegetation 


% 
Cover 
Bare 
Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1)
 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


A-1 50 0 50 B 10 5 25.3 (S) 5.2 
A-2 80 0 20 B 10 5 16.2 (S) 5.2 
A-3 50 0 50 B 10 3 7 (S) 5.2 
B-1 95 0 5 B 12 5 25.3 (S) 3.4 
B-2 80 0 20 B 15 7 16.2 (S) 3.4 
B-3 80 0 20 B 15 7 7 (S) 3.4 


Average 73 0 28 - 12 5 - - 
 


Station ID 3-365 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1)
 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


A-1 50 50 0 C 12 7 1.8 (N) 3.7 
A-2 60 40 0 C 12 5 11(N) 3.7 
A-3 75 25 0 C 12 7 20.1 (N) 3.7 
B-1 45 55 0 C 13 10 1.8 (N) 1.8 
B-2 80 20 0 C 15 10 11 (N) 1.8 
B-3 75 25 0 C 15 8 20.1 (N) 1.8 


Average 64 36 0 - 13 8 - - 
(1) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy.
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A.2-3 
 


 
GRVTS Vegetation Assessment 


Date: 8/2009 
Site Name: Yorba Linda, SR 91, ERVTS Strip 


 
Station ID 12-346 


Quadrant 
% 


Cover of 
Planted 


Vegetation 


% 
Cover 


Bare soil 


% 
Mulch/ 
Bark 


Tallest Plant Type 
Tallest 
Plant 


Height (cm) 


Ave Height 
of all 


Plants(cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1(1)
 2 0 100 Cynodon dactylon 15 15 0 0 


2 0 5 95 N/A 0 0 10 0 
3 5 0 100 Iva hayesiana 10 10 20 0 
4 0 5 95 N/A 0 0 30 0 


Average 2 3 98 - 6 6 - - 
 


Station ID 12-347 


Quadrant 
% 


Cover of 
Planted 


Vegetation 


% 
Cover 


Bare soil 


% 
Mulch/ 
Bark 


Tallest Plant Type 
Tallest 
Plant 


Height (cm) 
Ave Height of 
all Plants(cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1(1)
 0 0 100 N/A 0 0 0 0 


2 0 0 100 N/A 0 0 10 0 
3 0 0 100 N/A 0 0 20 0 
4 0 0 100 N/A 0 0 30 0 
5 15 0 85 Iva hayesiana 40 20 0 3.5 
6 0 0 100 N/A 0 0 10 3.5 
7 20 0 80 Iva hayesiana 20 15 20 3.5 
8 20 0 100 N/A 0 0 30 3.5 


Average 14 0 91 - 15 9 - - 
(1) Planting occurred 23 weeks prior to this assessment. 
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A.2-4 
 


 
GRVTS Vegetation Assessment 


Date: 8/2009 
Site Name: Yorba Linda, SR 91, ERVTS Strip 


 
Station ID 12-348 


Quadrant 
% 


Cover of 
Planted 


Vegetation 


% 
Cover 


Bare soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 
Tallest 
Plant 


Height 
(cm) 


Ave Height of 
all Plants (cm) 


Distance from beginning 
of collection pipe (m) 


(along collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1(1)
 20 0 80 Senicio serpens 20 8 0 0 


2 20 0 80 Senicio serpens 15 10 10 0 
3 20 0 80 Senicio serpens 15 8 20 0 
4 30 0 70 Senicio serpens 20 10 30 0 
5 30 0 70 Senicio serpens 20 12 0 3.5 
6 15 0 85 Senicio serpens 15 10 10 3.5 
7 15 0 85 Senicio serpens 25 10 20 3.5 
8 15 0 85 Senicio serpens 20 10 30 3.5 


Average 19 0 81 - 20 11 - - 
 


Station ID 12-349 


Quadrant 
% 


Cover 
Planted 


Vegetation 


% 
Cover 


Bare soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 
Tallest 
Plant 


Height 
(cm) 


Ave Height of 
all Plants (cm) 


Distance from beginning 
of collection pipe (m) 


(along collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1(1)
 1 10 89 Cynodon dactylon 2 2 0 0 


2 1 10 89 Cynodon dactylon 5 5 10 0 
3 0 5 95 N/A 0 0 20 0 
4 3 10 87 Cynodon dactylon 8 8 30 0 
5 0 0 100 N/A 0 0 0 3.5 
6 0 0 100 N/A 0 0 10 3.5 
7 0 0 100 N/A 0 0 20 3.5 
8 0 0 100 N/A 0 0 30 3.5 


Average 0.6 4 95 - 2 2 - - 
(1) Planting occurred 23 weeks prior to this assessment.
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A.2-5 
 


 
GRVTS Vegetation Assessment 


Date: 8/2009 
Site Name: Napa, Hwy 29, GVTS Strip 


 
Station ID 4-308 


Quadrant % 
Ivy 


% 
Ice 


plant(1)
 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 100 N/A 100 0 Ivy 38.1 38.1 0 4 
2 75 N/A 75 25 Ivy 109.22 53.34 0 0 
3 100 N/A 100 0 Ivy 55.88 50.8 10 4 
4 80 N/A 80 20 Ivy 38.1 15.24 10 0 
5 100 N/A 100 0 Ivy 17.78 17.78 20 4 
6 50 N/A 50 50 Ivy 22.86 12.7 20 0 
7 100 N/A 100 0 Ivy 91.44 91.44 30 4 
8 90 N/A 90 10 Ivy 30.48 17.78 30 0 


Average 87 - 87 13 - 51 37 - - 
 


Station ID 4-309 


Quadrant % 
Ivy 


% 
Ice 


plant(1)
 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 100 N/A 100 0 Ivy 68.58 30.48 0 4 
2 90 N/A 90 10 Ivy 55.88 25.4 0 0 
3 10 N/A 10 90(2)


 Ivy 2.54 2.54 10 4 
4 90 N/A 90 10 Ivy 63.5 40.64 10 0 
5 100 N/A 100 0 Ivy 101.6 88.9 20 4 
6 50 N/A 50 50 Ivy 12.7 12.7 20 0 
7 10 N/A 10 90(2)


 Ivy 5.08 5.08 30 4 
8 60 N/A 60 40 Ivy 20.32 20.32 30 0 


Average 64 - 64 36 - 41 28 - - 
(1) Ivy Station, percent Ice plant is not applicable.  
(2) Concrete sprinkler head structure.
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A.2-6 


 
 


GRVTS Vegetation Assessment 
Date: 8/2009 


Site Name: San Mateo, Hwy 380, GRVTS Strip 
Station ID 4-311 


Quadrant % 
Ivy(1) 


% 
Ice plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 20 20 40 Ice plant 7.62 5.08 0 4 
2 N/A 100 100 0 Ice plant 40.64 20.32 0 0 
3 N/A 90 90 5 Ice plant 20.32 10.16 10 4 
4 N/A 85 85 15 Ice plant 25.4 15.24 10 0 
5 N/A 100 100 0 Ice plant 25.4 15.24 20 4 
6 N/A 90 90 10 Ice plant 33.02 20.32 20 0 
7 N/A 65 65 15 Ice plant 30.48 10.16 30 4 
8 N/A 90 90 10 Ice plant 40.64 25.4 30 0 


Average - 80 80 12 - 28 15 - - 
 


Station ID 4-312 


Quadrant % 
Ivy(1) 


% 
Ice plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 85 85 15 Ice plant 30.48 20.32 0 4 
2 N/A 90 90 10 Ice plant 40.64 30.48 0 0 
3 N/A 100 100 0 Ice plant 40.64 20.32 10 4 
4 N/A 95 95 5 Ice plant 35 24.5 10 0 
5 N/A 100 100 0 Ice plant 42.5 20.32 20 4 
6 N/A 95 95 5 Ice plant 35.56 28.52 20 0 
7 N/A 100 100 0 Ice plant 30.48 16 30 4 
8 N/A 90 90 10 Ice plant 35.56 30.48 30 0 


Average - 94 94 6 - 36 24 - - 
(1) Ice plant Station, percent Ivy is not applicable. 
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A.2-7 


 
 


GRVTS Vegetation Assessment 
Date: 8/2009 


Site Name: Westminster, I-405, GRVTS Strip 
Station ID 12-344 


Quadrant % 
Ivy(1) 


% 
Ice plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2) 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants 
(cm) 


Distance from beginning 
of collection pipe (m) 
(along collection pipe) 


Distance from collection pipe 
(m) (perpendicular to 


collection pipe) 


1 N/A 40 40 0 A 55 30 0 0 
2 N/A 95 95 0 A 90 60 10 0 
3 N/A 75 75 0 A 70 40 20 0 
4 N/A 75 75 0 A 60 40 30 0 


Average  72 72 0 - 69 43 - - 
 


Station ID 12-345 


Quadrant % 
Ivy(1) 


% 
Ice plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2) 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants 
(cm) 


Distance from beginning 
of collection pipe (m) 
(along collection pipe) 


Distance from collection pipe 
(m) (perpendicular to 


collection pipe) 


1 N/A 80 80 0 A 50 30 0 0 
2 N/A 75 75 0 A 55 35 10 0 
3 N/A 90 90 0 A 60 50 20 0 
4 N/A 80 80 0 A 55 45 30 0 
5 N/A 85 85 0 A 50 30 0 3.5 
6 N/A 95 95 0 A 55 25 10 3.5 
7 N/A 90 90 0 A 45 25 20 3.5 
8 N/A 70 70 0 A 50 30 30 3.5 


Average  85 85 0 - 50 28 - - 
(1) Ice plant Station, percent Ivy is not applicable. 
(2) Vegetation type: (A) Carpobrotus edulis, (B) Cynodon dactylon, and (C) Malva sp. 
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A.2-8 


GRVTS Vegetation Assessment 
Date: 8/2009 


Site Name: San Diego, SR 52, GRVTS Swale 
Station ID 11-329 


Quadrant % 
Ivy(1) 


% 
Ice 


plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest Plant 
Type(2) 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 90(1)
 0 Carpobrotus edulis 60 40 0 0 


2 N/A 100 100 0 Carpobrotus edulis 40 25 10 0 
3 N/A 100 100 0 Carpobrotus edulis 45 30 20 0 
4 N/A 100 100 0 Carpobrotus edulis 40 25 30 0 


Average - 100 98 0 - 46 30 - - 
 


Station ID 11-330 


Quadrant % 
Ivy(1) 


% 
Ice 


plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest Plant 
Type(2) 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 95(1)
 0 Carpobrotus edulis 25 20 0 0 


2(3)
 N/A 100 75 0 Carpobrotus edulis 25 20 10 0 


3 N/A 100 100 0 Carpobrotus edulis 50 25 20 0 
4 N/A 100 95(1)


 0 Carpobrotus edulis 45 25 30 0 
5 N/A 100 100 0 Carpobrotus edulis 50 30 0 3.5 
6 N/A 100 90(1)


 0 Carpobrotus edulis 55 25 10 3.5 
7 N/A 100 95(1)


 0 Carpobrotus edulis 45 25 20 3.5 
8 N/A 100 95(1)


 0 Carpobrotus edulis 50 30 30 3.5 
Average - 100 93 0 - 43 25 - - 
(1) Vegetation Cover is of Ice plant 
(2) Ice plant Station, percent Ivy is not applicable. 
(3) 90% of vegetation (Ice plant) is dead. Other species in front of flume were Sonchus Asper, Avena Fatua, and Isocoma sp. 
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A.2-9 


GRVTS Vegetation Assessment 
Date: 8/2009 


Site Name: Carlsbad, I-5, GRVTS Swale 
Station ID 11-327 


Quadrant % 
Ivy(4) 


% 
Ice plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest  
Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
of collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1(1)
 N/A 100 100 0 Carpobrotus edulis 35 25 0 2 


2(1)
 N/A 100 100 0 Carpobrotus edulis 45 40 10 2 


3(1)
 N/A 100 100 0 Carpobrotus edulis 40 35 20 2 


4(1)
 N/A 100 100 0 Carpobrotus edulis 35 25 30 2 


5(2)
 N/A 100 100 0 Carpobrotus edulis 40 30 0 2 


6(2)
 N/A 100 100 0 Carpobrotus edulis 45 35 10 2 


7(2)
 N/A 100 100 0 Carpobrotus edulis 35 30 20 2 


8(2)
 N/A 100 100 0 Carpobrotus edulis 35 30 30 2 


9(3)
 N/A 100 100 0 Carpobrotus edulis 25 20 0 2 


10(3)
 N/A 100 100 0 Carpobrotus edulis 45 30 10 2 


11(3)
 N/A 100 100 0 Carpobrotus edulis 40 30 20 2 


12(3)
 N/A 100 100 0 Carpobrotus edulis 30 25 30 2 


Average - 100 100 0 - 38 30 - - 
(1) Northern most bioswale 
(2) Center bioswale 
(3) Southern bioswale 
(4) Ice plant Station, percent Ivy is not applicable. 
 







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


FALL 2009 


(OCTOBER-DECEMBER) 
 
 


VEGETATION ASSESSMENTS 







Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study 2009-2013 Final Report 
CTSW-RT-13-290.02.1 June 2013 
 


A.2-11 


 
GRVTS Vegetation Assessment  


Date: 11/2009 
Site Name: Sacramento, I-5, ERVTS Strip  


 
Station ID 3-362 


Quadrant % Cover Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ Mulch 


Tallest 
Plant 


Type(3) 


Tallest Plant 
Height (cm) 


Average Height 
all Plants (cm) 


Distance South/North from 
Northwest/Southwest 
Corner of Flume (m) 


Distance 
West from 
Northwest 
Corner of 
Flume (m) 


A-1 75(1)
 25 0 C 10 6 25.5 (S, NW) 7 


A-2 45(1)
 55 0 C 12.5 5 15.5 (S, NW) 7 


A-3 100 0 0 C 11 7 5.5 (S, NW) 7 
Average 73 27 0 - 11 6 - - 


 
Station ID 3-363 


Quadrant % Cover of Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ Mulch 


Tallest 
Plant 


Type(3) 


Tallest Plant 
Height (cm) 


Average Height 
all Plants (cm) 


Distance South/North from 
Northwest/Southwest 
Corner of Flume (m) 


Distance 
West from 
Northwest 
Corner of 
Flume (m) 


A-1 5 0 95 A 12.5 7.5 3.5 (N, SW) 5.5 
A-2 85 0 15 A 19 10 13.5 (N, SW) 5.5 
A-3 75 0 25 A 17.5 10 22.5 (N, SW)(2)


 5.5 
B-1 95 0 5 A 15 12 3.5 (N, SW) 2 
B-2 90 0 10 A 23 13 13.5 (N, SW) 2 
B-3 95 0 5 A 27.5 17.5 22.5 (N, SW)(2)


 2 
Average 74 0 26 - 19 12 - - 


(1) Vegetation previously damaged by vehicle. 
(2) Survey point location adjusted as 10 meter spacing was outside of vegetation area. 
(3) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
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A.2-12 


 
GRVTS Vegetation Assessment 


Date: 11/2009 
Site Name: Sacramento, I-5, ERVTS Strip 


 
Station ID 3-364 


Quadrant % Cover Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1) 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance South/North 
from 


Northwest/Southwest 
Corner of Flume (m) 


Distance West from 
Northwest 


Corner of Flume 
(m) 


A-1 95 0 5 B 15 8 25 (S, NW) 6 
A-2 95 0 5 B 18 8 15 (S, NW) 6 
A-3 80 0 20 B 10 5 5 (S, NW) 6 
B-1 90 0 10 B 15 10 25 (S, NW) 2 
B-2 80 0 20 B 15 12 15 (S, NW) 2 
B-3 95 0 5 B 18 12 5 (S, NW) 2 


Average 89 0 11 - 15 9 - - 
 


Station ID 3-365 


Quadrant % Cover Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1) 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance South/North 
from 


Northwest/Southwest 
Corner of Flume (m) 


Distance West from 
Northwest 


Corner of Flume 
(m) 


A-1 85 15 0 B 15 8 25 (S, NW) 5.5 
A-2 100 0 0 B 18 8 15 (S, NW) 5.5 
A-3 95 5 0 B 10 5 5 (S, NW) 5.5 
B-1 50 50 0 B 15 10 25 (S, NW) 1.5 
B-2 100 0 0 B 15 12 15 (S, NW) 1.5 
B-3 30 


 
70 0 B 18 12 5 (S, NW) 1.5 


Average 77 23 0 - 15 9 - - 
(1) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
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A.2-13 


GRVTS Vegetation Assessment 
Date: 11/2009 


Site Name: Yorba Linda, SR 91, ERVTS Strip 
 


Station ID 12-346 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant 
Type 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1(1)
 0 0 100 N/A 0 0 0 0 


2 0 0 100 N/A 0 0 10 0 
3 0 0 100 N/A 0 0 20 0 
4 0 0 100 N/A 0 0 30 0 


Average 0 0 100 - 0 0 - - 
 


Station ID 12-347 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant 
Type 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1(1)
 30 0 70 Iva hayesiana 50 30 0 0 


2 25 0 75 Iva hayesiana 55 30 10 0 
3 25 0 75 Iva hayesiana 65 45 20 0 
4 10 0 90 Iva hayesiana 60 40 30 0 
5 0 0 100 N/A 0 0 0 3.5 
6 20 0 80 Iva hayesiana 50 25 10 3.5 
7 35 0 65 Iva hayesiana 70 50 20 3.5 
8 40 0 60 Iva hayesiana 55 35 30 3.5 


Average 24 0 77 - 51 32 - - 
(1) Planting occurred 35 weeks prior to this assessment. 
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A.2-14 


 
GRVTS Vegetation Assessment 


Date: 11/2009 
Site Name: Yorba Linda, SR 91, ERVTS Strip 


 
Station ID 12-348 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
of collection pipe (m) 
(along collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1(1)
 75 0 80 Senicio serpens 40 30 0 0 


2 60 0 80 Senicio serpens 35 30 10 0 
3 60 0 80 Senicio serpens 30 20 20 0 
4 40 0 70 Senicio serpens 45 20 30 0 
5 60 40 70 Senicio serpens 35 20 0 3.5 
6 45 65 85 Senicio serpens 35 20 10 3.5 
7 40 60 85 Senicio serpens 30 20 20 3.5 
8 30 70 85 Senicio serpens 12 6 30 3.5 


Average 51 29 79 - 33 21 - - 
 


Station ID 12-349 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
of collection pipe (m) 
(along collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1(1)
 0 0 100 N/A 0 0 0 0 


2 0 0 100 N/A 0 0 10 0 
3 0 0 100 N/A 0 0 20 0 
4 2 0 98 Lantana 4 4 30 0 
5 0 0 100 N/A 0 0 0 3.5 
6 0 0 100 N/A 0 0 10 3.5 
7 1 0 99 Cynodon dactylon 4 1 20 3.5 
8 20 72 8 Cynodon dactylon 10 4 30 3.5 


Average 3 9 88 - 2 1 - - 
(1) Planting occurred 35 weeks prior to this assessment. 
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A.2-15 


GRVTS Vegetation Assessment 
Date: 11/2009 


Site Name: Napa, Hwy 29, GVTS Strip 
 


Station ID 4-308 


Quadrant % 
Ivy 


% Ice 
plant(1)


 


% Cover 
Vegetation 


% 
Cover 
Bark/ 
Mulch 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 100 N/A 100 0 Ivy 55.88 55.88 0 4 
2 100 N/A 20 25 Ivy 106.68 53.34 0 0 
3 100 N/A 100 0 Ivy 60.96 50.80 10 4 
4 100 N/A 90 10 Ivy 30.48 15.24 10 0 
5 100 N/A 100 0 Ivy 20.32 20.32 20 4 
6 100 N/A 30 20 Ivy 27.94 27.94 20 0 
7 100 N/A 100 0 Ivy 111.76 101.6 30 4 
8 100 N/A 90 10 Ivy 36 18 30 0 


Average 100 - 79 8 - 56 43 - - 
 


Station ID 4-309 


Quadrant % 
Ivy 


% Ice 
plant(1)


 


% Cover 
Vegetation 


% 
Cover 
Bark/ 
Mulch 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 100 N/A 100 0 Ivy 60.96 33.02 0 4 
2 100 N/A 60 40 Ivy 60.96 30.48 0 0 
3 10 N/A 10 90(2)


 Ivy 7.62 7.62 10 4 
4 100 N/A 90 10 Ivy 91.44 45.72 10 0 
5 100 N/A 100 0 Ivy 111.76 101.6 20 4 
6 100 N/A 40 60 Ivy 25.4 15.24 20 0 
7 25 N/A 10 90(2)


 Ivy 10.16 10.16 30 4 
8 60 N/A 60 40 Ivy 23 23 30 0 


Average 74 - 59 25 - 49 33 - - 
(1) Ivy Station, percent Ice plant is not applicable. 
(2) Concrete sprinkler head structure. 
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A.2-16 


GRVTS Vegetation Assessment 
Date: 11/2009 


Site Name: San Mateo, Hwy 380, GRVTS Strip 
 


Station ID 4-311 


Quadrant % 
Ivy(1) 


% Ice 
plant 


% Cover 
Vegetation 


% 
Cover 
Bark/ 
Mulch 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 95 50 0 Ice plant 25.4 12.7 0 4 
2 N/A 100 80 20 Ice plant 25.4 20.32 0 0 
3 N/A 0 0 0 N/A N/A N/A 10 4 
4 N/A 100 80 20 Ice plant 22.86 15.24 10 0 
5 N/A 100 95 0 Ice plant 30.48 20.32 20 4 
6 N/A 100 80 20 Ice plant 17.78 17.78 20 0 
7 N/A 95 50 0 Ice plant 35.56 25.4 30 4 
8 N/A 100 80 20 Ice plant 40.64 35.56 30 0 


Average - 86 28 10 - 28 21 - - 
 


Station ID 4-312 


Quadrant % 
Ivy(1) 


% Ice 
plant 


% Cover 
Vegetation 


% 
Cover 
Bark/ 
Mulch 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 90 50 0 Ice plant 17.78 12.7 0 4 
2 N/A 100 85 15 Ice plant 35.56 30.48 0 0 
3 N/A 100 50 50 Ice plant 25.4 17.78 10 4 
4 N/A 100 85 15 Ice plant 40.64 35.56 10 0 
5 N/A 100 100 0 Ice plant 30.48 20.32 20 4 
6 N/A 100 85 15 Ice plant 40.64 30.48 20 0 
7 N/A 100 100 0 Ice plant 35.56 20.32 30 4 
8 N/A 99 85 15 Weed 40.64 30.48 30 0 


Average - 99 80 14 - 33 25 - - 
(1) Ice plant Station, percent Ivy is not applicable. 
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A.2-17 


GRVTS Vegetation Assessment 
Date: 11/2009 


Site Name: Camarillo, Hwy 101, GRVTS Strip 
 


Station ID 7-341 


Quadrant (2)
 % Ivy(1)


 % Ice plant 
% Cover 


Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height All 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


5 N/A 0 0 100 N/A N/A N/A 0 4 S 
6 N/A 0 0 100 N/A N/A N/A 10 4 S 
7 N/A 0 0 100 N/A N/A N/A 20 4 S 
8 N/A 0 0 100 N/A N/A N/A 30 4 S 


Average - 0 0 100 - - - - - 
 


Station ID 7-342 


Quadrant (2)
 % Ivy(1)


 % Ice plant 
% Cover 


Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height All 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 0 0 100 N/A N/A N/A 0 4 S 
2 N/A 0 0 100 N/A N/A N/A 10 4 S 
3 N/A 0 0 100 N/A N/A N/A 20 4 S 
4 N/A 0 0 100 N/A N/A N/A 30 4 S 


Average - 0 0 100 - - - - - 
(1) Ice plant Station, percent Ivy is not applicable. 
(2) The November 2009 assessment was the first for this Station. The points above are based on a 4 meter offset only. 
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A.2-18 


GRVTS Vegetation Assessment 
Date: 11/2009 


Site Name: Westminster, I-405, GRVTS Strip 
 


Station ID 12-344 


Quadrant % 
Ivy 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2) 


Tallest Plant 
Height (cm) 


Average 
Height All 


Plants 
(cm) 


Distance from beginning 
of collection pipe (m) 
(along collection pipe) 


Distance from collection pipe 
(m) (perpendicular to 


collection pipe) 


1 NA 100 100 0 A 35 20 0 0 
2 NA 100 100 0 A 50 40 10 0 
3 NA 100 97 0 A 60 30 20 0 
4 NA 70 70 0 A 45 20 30 0 
5 NA 100 100 0 A 50 30 0 3.5 
6 NA 100 100 0 A 35 25 10 3.5 
7 NA 95 95 0 A 35 20 20 3.5 
8 NA 100 100 0 A 45 30 30 3.5 


Average - 99 99 0 - 41 26 - - 
 


Station ID 12-345 


Quadrant % 
Ivy(3) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2) 


Tallest Plant 
Height (cm) 


Average 
Height All 


Plants 
(cm) 


Distance from beginning 
of collection pipe (m) 
(along collection pipe) 


Distance from collection pipe 
(m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 A 55 30 0 0 
2 N/A 100 100 0 A 45 30 10 0 
3 N/A 100 100 0 A 30 20 20 0 
4 N/A 100 100 0 A 55 35 30 0 
5 N/A 100 100 0 A 45 25 0 3.5 
6 N/A 98 98 0 A 35 20 10 3.5 
7 N/A 100 100 0 A 40 25 20 3.5 
8 N/A 95 92 0 A 40 25 30 3.5 


Average - 98 98 - - 40 24 - - 
(1) Vegetation cover is of Ice plant. 
(2) Vegetation Type: (A) Carpobrotus edulis. 
(3) Ice plant Station, percent Ivy is not applicable. 
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A.2-19 


GRVTS Vegetation Assessment 
Date: 11/2009 


Site Name: San Diego, SR 52, GRVTS Strip 
 


Station ID 11-329 


Quadrant % 
Ivy 


% Ice 
plant 


% Cover 
Vegetation(1) 


% 
Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(3) 


Tallest 
Plant 


Height 
(cm) 


Average 
Height 


All 
Plants 


 


Distance North 
from NW corner 


(m) 


Distance from beginning 
of collection pipe (m) 
(along collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 NA 100 100 0 A 50 30 NA 0 0 
2 NA 100 95 0 A 35 30 NA 10 0 
3 NA 100 100 0 A 60 40 NA 20 0 
4 NA 100 100 0 A 45 25 NA 30 0 
5 NA 100 100 0 A 30 20 NA 0 3.5 
6 NA 95 100 0 A 20 15 NA 10 3.5 
7 NA 95 95 0 A 30 20 NA 20 3.5 
8 NA 100 100 0 A 25 15 NA 30 3.5 


Average - 99 99 0 - 37 24 - - - 
 


Station ID 11-330 


Quadrant % 
Ivy(4) 


% Ice 
plant 


% Cover 
Vegetation(1) 


% 
Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(3) 


Tallest 
Plant 


Height 
(cm) 


Average 
Height 


All 
Plants 


 


Distance North 
from NW corner 


(m) 


Distance from beginning 
of collection pipe (m) 
(along collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 NA 100 100 0 A 35 25 NA 0 0 
2(2)


 NA 100 100 0 A 15 10 NA 10 0 
3 NA 100 100 0 A 50 30 NA 20 0 
4 NA 100 100 0 A 55 30 NA 30 0 
5 NA 100 100 0 A 40 25 NA 0 3.5 
6 NA 100 95 0 A 45 25 NA 10 3.5 
7 NA 100 90 0 A 40 30 NA 20 3.5 
8 NA 100 90 0 A 45 30 NA 30 3.5 


Average - 100 97 0 - 41 26 - - - 
(1) Vegetation cover is of Ice plant. 
(2) 99% of vegetation (Ice plant) dead. 
(3) Vegetation Type: (A) Carpobrotus edulis. 
(4) Ice plant Station, percent Ivy is not applicable. 
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A.2-20 


GRVTS Vegetation Assessment 
Date: 11/2009 


Site Name: Newbury Park, Hwy 101, GRVTS Swale 
 


Station ID 7-338 


Quadrant (1)
 


% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(3)
 


Tallest 
Plant 


Height 
(cm) 


Average 
Height All 


Plants (cm) 


Distance from 
beginning 


asphalt/concrete 
channel(m) (along) 


North(N)/Southern(S) distance 
from central flow after 


asphalt/concrete channel (m) 
(perpendicular) 


1 60 40 N/A Grass 10.2 6.5 0 1 N 
2 20 80 N/A B 7.6 3.4 0 1 S 
3 100 0 N/A B 12.7 7.5 10 1 N 
4 100 0 N/A B 10.2 8.2 10 1 S 


Average 70 30 - - 10 6 - - 
 


Station ID 7-339 


Quadrant (1)
 


% Cover of 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(3)
 


Tallest 
Plant 


Height 
(cm) 


Average 
Height All 


Plants (cm) 


Distance from 
beginning 


asphalt/concrete 
channel(m) (along) 


North(N)/Southern(S) distance 
from central flow after 


asphalt/concrete channel (m) 
(perpendicular)) 


5 100 0 N/A B 12.7 8.9 20 1.5 N 
6 100 0 N/A B 15.2 12.0 20 1.5 S 
7 100 0 N/A B 8.9 6.7 30 4 N 
8 100 0 N/A B 15.2 12.2 30 4 S 
9 100 0 N/A B 6.4 4.5 40 4 N 


10 100 0 N/A B 17.8 16.0 40 4 S 
11 100 0 N/A B 10.2 8.7 50 4 N 
12 100 0 N/A B 17.8 16.0 50 4 S 
13 20 80 N/A B 8.9 7.1 60 0(2)


 


Average         
 
 


91 9 - - 13 10 - - 
(1) The November 2009 assessment was the first for this Station. Additional points (14-17) were added at the request of Caltrans. 
(2) Located prior to effluent inlet. 
(3) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
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A.2-21 


 
GRVTS Vegetation 


Assessment 
Date: 


11/2009 
Site Name: Carlsbad, I-5, GRVTS 


Swale 
 


Station ID 11-327 


Quadrant % Ivy(5) 
% Ice 
plant 


% Cover 
Vegetation 


% 
Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(4)
 


Tallest 
Plant 


Height 
(cm) 


Average 
Height 


All 
Plants 


 


Distance from beginning of 
collection pipe (m) (along 


collection pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1(1)
 N/A 100 100 0 A 45 35 0 2 


2(1)
 N/A 100 100 0 A 50 35 10 2 


3(1)
 N/A 100 100 0 A 45 30 20 2 


4(1)
 N/A 100 100 0 A 45 30 30 2 


5(2)
 N/A 100 100 0 A 45 30 0 2 


6(2)
 N/A 100 100 0 A 55 40 10 2 


7(2)
 N/A 100 100 0 A 55 40 20 2 


9(3)
 N/A 100 100 0 A 40 25 0 2 


10(3)
 N/A 100 100 0 A 50 35 10 2 


11(3)
 N/A 100 100 0 A 45 35 20 2 


12(3)
 N/A 100 100 0 A 45 30 30 2 


13(3)
 N/A 100 100 0 A 50 30 40 2 


14(3)
 N/A 90 90 0 A 40 25 50 2 


Average - 99 99 0 - 47 32 - - 
(1) Northern most bioswale. 
(2) Center bioswale. 
(3) Southern bioswale. 
(4) Vegetation Type: (A) Carpobrotus edulis. 
(5) Ice plant station, percent Ivy is not applicable.  







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


WINTER 2010 


(JANURARY-MARCH) 
 
 


VEGETATION ASSESSMENTS 
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A.2-23 


GRVTS Vegetation 
Assessment 


Date: 
2/2010 


Site Name: Sacramento, I-5, ERVTS 
Strip 


 
Station ID 3-362 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1)
 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


A-1 40(2)
 60 0 C 12 6 24 (S,NW) 7 


A-2 40(2)
 50 0 C 12 6 14 (S,NW) 7 


A-3 100 0 0 C 16 10 4 (S,NW) 7 
Average 60 0 0 - 13 7 - - 


 
Station ID 3-363 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1)
 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


A-1 30 0 70 A 16 12 3.5 (N,SW) 6 
A-2 55 0 45 A 22 16 13.5 (N,SW) 6 
A-3 70 0 30 A 18 13 23.5 (N,SW) 6 
B-1 10 0 90 A 18 13 3.5 (N,SW) 2 
B-2 85 0 15 A 20 15 13.5 (N,SW) 2 
B-3 95 0 5 A 22 11 23.5 (N,SW) 2 


Average 58 0 32 - 15 10 - - 
(1) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
(2) Vegetation previously damaged by vehicle. 
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A.2-24 


GRVTS Vegetation 
Assessment 


Date: 
2/2010 


Site Name: Sacramento, I-5, ERVTS 
Strip 


 
Station ID 3-364 


Quadrant % Cover Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1)
 


Tallest 
Plant Height 


(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


A-1 95 0 5 B 12 8 24 (S, NW) 7 
A-2 95 0 5 B 16 8 14 (S, NW) 7 
A-3 95 0 5 B 10 8 4 (S, NW) 7 
B-1 85 0 15 B 16 8 24 (S, NW) 3.5 (2)


 


B-2 95 0 5 B 16 8 14 (S, NW) 3 
B-3 85 0 15 B 16 8 4 (S, NW) 3 


Average 92 0 8 - 14 8 - - 
 


Station ID 3-365 


Quadrant % Cover Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1)
 


Tallest 
Plant Height 


(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


A-1 70 30 0 C 12 8 3.5 (N, NW) 5.5 
A-2 95 5 0 C 14 8 13.5 (N,NW) 5.5 
A-3 95 5 0 C 12 8 23.5 (N, NW) 5.5 
B-1 80 20 0 C 18 8 3.5 (N, NW) 1.7 
B-2 80 20 0 C 14 8 13.5 (N, NW) 1.7 
B-3 5 95 0 C 8 4 23.5 (N, NW) 1.7 


Average 71 26 0 - 13 7 - - 
(1) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
(2) Vegetation previously damaged by vehicle. 
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A.2-25 


GRVTS Vegetation Assessment 
Date: 3/2010 


Site Name: Yorba Linda, SR 91, ERVTS Strip 
Station 12-346 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ Mulch 


Tallest Plant 
Type 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1(1)
 30 60 10 Iva hayesiana 25 10 0 0 


2 40 0 60 Iva hayesiana 50 40 10 0 
3 95 0 5 Iva hayesiana 50 35 20 0 
4 0 0 100 Iva hayesiana 0 0 30 0 


Average 41 15 44 - 31 21 - - 
 


Station 12-347 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ Mulch 


Tallest Plant 
Type 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1(1)
 95 0 5 Iva hayesiana 60 35 0 0 


2 100 0 0 Iva hayesiana 55 40 10 0 
3 90 7 3 Iva hayesiana 50 40 20 0 
4 100 0 0 Iva hayesiana 65 40 30 0 
5 80 0 20 Iva hayesiana 65 50 0 3.5 
6 100 0 0 Iva hayesiana 60 35 10 3.5 
7 100 0 0 Iva hayesiana 50 40 20 3.5 
8 70 0 30 Iva hayesiana 50 40 30 3.5 


Average 92 0.9 7 - 57 40 - - 
(1) Planting occurred 50 weeks prior to this assessment. 


(2) The decline in percent cover is primarily due to limited irrigation, however additional factors may have contributed, such as poor soils or 
vandalism or animal disturbance. The irrigation pump was under repair at the time of this assessment.
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A.2-26 


GRVTS Vegetation Assessment 
Date: 3/2010 


Site Name: Yorba Linda, SR 91, ERVTS Strip 
 


Station 12-348 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
of collection pipe (m) 


(along collection 
pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1(1)
 90 0 10 Senicio serpens 20 17 0 0 


2 90 0 10 Senicio serpens 25 20 10 0 
3 85 0 15 Senicio serpens 25 20 20 0 
4 100 0 0 Senicio serpens 20 20 30 0 
5 90 0 10 Senicio serpens 30 20 0 3.5 
6 80 0 20 Senicio serpens 20 10 10 3.5 
7 95 0 5 Senicio serpens 40 35 20 3.5 
8 50 0 50 Senicio serpens 20 10 30 3.5 


Average 85 0 15 - 25 19 - - 
 


Station 12-349 


Quadrant 
% Cover 
Planted 


Vegetation(2) 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1(1) 0 0 100 N/A 0 0 0 0 
2 0 0 100 N/A 0 0 10 0 
3 3 0 97 Cynodon dactylon 6 3 20 0 
4 0 0 100 N/A 0 0 30 0 
5 0 0 100 N/A 0 0 0 3.5 
6 0 0 100 N/A 0 0 10 3.5 
7 0 0 100 N/A 0 0 20 3.5 
8 0 0 100 N/A 0 0 30 3.5 


Average 0.4 0 100 - 0.8 0.4 - - 
 


(1) Planting occurred 50 weeks prior to this assessment. 
(2) The decline in percent cover is primarily due to limited irrigation, however additional factors may have contributed, such as poor soils or 
vandalism or animal disturbance. The irrigation pump was under repair at the time of this assessment. 
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A.2-27 


GRVTS Vegetation Assessment 
Date: 1/2010 


Site Name: Napa, Hwy 29, GVTS Strip 
 


Station ID 4-308 


Quadrant % 
Ivy 


% Ice 
plant(1)


 


% Cover 
Vegetation(2)


 


% Cover 
Bark/ 


Mulch(2)
 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 72 N/A 90 10 Ivy 40.6 30.5 0 0 
2 36 N/A 40 60 Ivy 20.3 12.7 0 4 
3 79 N/A 80 20 Ivy 58.4 38.1 10 0 
4 90 N/A 90 10 Ivy 12.7 10.2 10 4 
5 94 N/A 95 5 Ivy 45.7 30.5 20 0 
6 100 N/A 100 0 Ivy 20.3 10.2 20 4 
7 86 N/A 90 10 Ivy 101.6 61.0 30 0 
8 80 N/A 85 15 Ivy 22.9 15.2 30 4 


Average 80 - 84 16  40 26 - - 
 


Station ID 4-309 


Quadrant % 
Ivy 


% Ice 
plant(1)


 


% Cover 
Vegetation(2)


 


% Cover 
Bark/ 


Mulch(2)
 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 81 N/A 90 10 Ivy 106.7 58.4 0 0 
2 100 N/A 100 0 Ivy 45.7 38.1 0 4 
3 40 N/A 40 60 Ivy 55.9 27.9 10 0 
4 38 N/A 40 60 Ivy 20.3 17.8 10 4 
5 100 N/A 100 0 Ivy 48.3 33.0 20 0 
6 100 N/A 100 0 Ivy 81.3 55.9 20 4 
7 90 N/A 90 10 Ivy 35.6 27.9 30 0 
8 90 N/A 90 0 Ivy 76.2 61.0 30 4 


Average 80 - 81 18 - 59 40 - - 
(1) Ivy Station, percent Ice plant is not applicable. 
(2) Sum of ‘% Cover Vegetation’ and ‘% Cover Bark/Mulch’ does not equal 100% if any portion of the quadrant was bare soil, gravel, or 
pavement. 
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A.2-28 


GRVTS Vegetation Assessment 
Date: 1/2010 


Site Name: San Mateo, Hwy 380, GRVTS Strip 
 


Station ID 4-311 


Quadrant % 
Ivy(1) 


% Ice 
plant 


% Cover 
Vegetation(2)


 


% Cover 
Bark/ 


Mulch(2)
 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 95 95 5 Ice plant 43.2 30.5 0 0 
2 N/A 60 100 0 Ice plant 27.9 20.3 0 4 
3 N/A 90 90 10 Ice plant 40.6 33.0 10 0 
4 N/A 40 40 10 Ice plant 30.5 15.2 10 4 
5 N/A 90 90 10 Ice plant 27.9 25.4 20 0 
6 N/A 0 0 0 N/A N/A N/A 20 4 
7 N/A 100 100 0 Ice plant 35.6 30.5 30 0 
8 N/A 0 0 0 N/A N/A N/A 30 4 


Average - 59 64 4 - 34 26 - - 
 


Station ID 4-312 


Quadrant % 
Ivy(1) 


% Ice 
plant 


% Cover 
Vegetation(2)


 


% Cover 
Bark/ 


Mulch(2)
 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 100 100 0 Ice plant 45.7 35.6 0 0 
2 N/A 23 25 25 Ice plant 17.8 15.3 0 4 
3 N/A 100 100 0 Ice plant 45.7 33.0 10 0 
4 N/A 72 80 20 Ice plant 30.5 20.3 10 4 
5 N/A 100 100 0 Ice plant 45.7 38.1 20 0 
6 N/A 25 25 0 Ice plant 27.9 17. 8 20 4 
7 N/A 95 95 5 Ice plant 40.6 33.0 30 0 
8 N/A 10 10 15 Ice plant 20.3 15.2 30 4 


Average - 66 37 8 - 34 27 - - 
(1) Ice plant Station, percent Ivy is not applicable. 
(2) Sum of ‘% Cover Vegetation’ and ‘% Cover Bark/Mulch’ does not equal 100% if any portion of the quadrant was bare soil, gravel, or 
pavement.
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A.2-29 


GRVTS Vegetation Assessment 
Date: 1/2010 


Site Name: Camarillo, Hwy 101, GRVTS Strip 
 


Station 7-341 


Quadrant % 
Ivy(1) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


5 N/A 0 100 100 N/A N/A N/A 0 4 S 
6 N/A 0 100 100 N/A N/A N/A 10 4 S 
7 N/A 0 100 100 N/A N/A N/A 20 4 S 
8 N/A 0 100 100 N/A N/A N/A 30 4 S 


13 N/A 30 70 0 Ice plant 5.1 5.1 0 2 N 
14 N/A 50 100 0 Ice plant 17.8 7.6 10 2 N 
15 N/A 95 100 0 Ice plant 16.5 10.2 20 2 N 
16 N/A 70 90 0 Ice plant 15.2 8.9 30 2 N 


Average - 31 95 50 - 14 8 - - 
 


Station 7-342 


Quadrant % 
Ivy(1) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 0 0 100 N/A N/A N/A 0 4 S 
2 N/A 0 0 100 N/A N/A N/A 10 4 S 
3 N/A 0 0 100 N/A N/A N/A 20 4 S 
4 N/A 0 0 100 N/A N/A N/A 30 4 S 
9 N/A 95 100 0 Ice plant 15.2 11.4 0 2 N 


10 N/A 70 100 0 Ice plant 17.8 14.0 10 2 N 
11 N/A 80 95 0 Ice plant 17.8 10.2 20 2 N 
12 N/A 100 100 0 Ice plant 19.1 12.7 30 2 N 


Average - 43 49 50 - 17 12 - - 
(1) Ice plant Station, percent Ivy is not applicable. 
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A.2-30 


GRVTS Vegetation Assessment 
Date: 3/2010 


Site Name: Westminster, I-405, GRVTS Strip 
Station 12-344 


Quadrant % 
Ivy 


% Ice 
plant 


% Cover 
Vegetation 


% Cover Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants 
(cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 100 100 0 Carpobrotus edulis 50 30 0 0 
2 N/A 60 60 40 Carpobrotus edulis 25 10 10 0 
3 N/A 100 100 0 Carpobrotus edulis 40 20 20 0 
4 N/A 0 0 100 N/A 0 0 30 0 
5 N/A 100 100 0 Carpobrotus edulis 40 30 0 3.5 
6 N/A 0 0 100 N/A 0 0 10 3.5 
7 N/A 100 100 0 Carpobrotus edulis 45 30 20 3.5 
8 N/A 0 0 100 N/A 0 0 30 3.5 


Average - 58 58 43 - 25 15 - - 
 


Station 12-345   
 


Quadrant % 
Ivy 


% Ice 
plant 


% Cover 
Vegetation 


% Cover Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height 


all 
Plants 
(cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 93 95 0 Carpobrotus edulis 35 20 0 0 
2 N/A 0 0 100 Carpobrotus edulis 0 0 10 0 
3 N/A 100 100 0 Carpobrotus edulis 30 25 20 0 
4 N/A 0 2 98 Avena Barbata 30 30 30 0 
5 N/A 100 100 0 Carpobrotus edulis 40 30 0 3.5 
6 N/A 0 0 100 Carpobrotus edulis 0 0 10 3.5 
7 N/A 100 100 0 Carpobrotus edulis 40 30 20 3.5 
8 N/A 20 20 80 Carpobrotus edulis 20 10 30 3.5 


Average - 52 52 47 - 24 18 - - 
(1) Ice plant Station, percent Ivy is not applicable.  
(2) The decline in percent cover is unknown. However, some factors may have contributed, such as limited irrigation or vandalism or animal 
disturbance, or herbicide overspray. It is recommended to add more time to the watering cycle. 
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A.2-31 


GRVTS Vegetation Assessment 
Date: 3/2010 


Site Name: San Diego, SR 52, GRVTS Strip 
 


Station 11-329 


Quadrant % 
Ivy 


% Ice 
plant 


% Cover 
Vegetation 


% Cover  
Bark/Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants 
(cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 75 75 0 Carpobrotus edulis 35 30 0 0 
2 N/A 100 100 0 Carpobrotus edulis 25 20 10 0 
3 N/A 80 80 0 Carpobrotus edulis 25 20 20 0 
4 N/A 100 100 0 Carpobrotus edulis 30 25 30 0 
5 N/A 100 100 0 Carpobrotus edulis 20 15 0 3.5 
6 N/A 20 20 0 Carpobrotus edulis 15 10 10 3.5 
7 N/A 95 95 0 Avena Barbata 45 15 20 3.5 
8 N/A 100 100 0 Carpobrotus edulis 20 15 30 3.5 


Average - 84 84 0 - 27 19 - - 
 


Station 11-330 


Quadrant % 
Ivy 


% Ice 
plant 


% Cover 
Vegetation 


% Cover  
Bark/Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants 
(cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 100 100 0 Carpobrotus edulis 30 20 0 0 
2 N/A 100 100 0 Carpobrotus edulis 40 25 10 0 
3 N/A 100 100 0 Carpobrotus edulis 20 10 20 0 
4 N/A 100 100 0 Carpobrotus edulis 30 25 30 0 
5 N/A 90 100 0 Avena Barbata 25 15 0 3.5 
6 N/A 100 100 0 Carpobrotus edulis 35 25 10 3.5 
7 N/A 80 100 0 Avena Barbata 25 22 20 3.5 
8 N/A 100 100 0 Carpobrotus edulis 30 25 30 3.5 


Average - 96 100 0 - 29 21 - - 
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A.2-32 


 
GRVTS Vegetation Assessment 


Date: 1/2010 
Site Name: Newbury Park, Hwy 101, GRVTS Swale 


Station ID 7-338 


Quadrant 
% Cover  
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1)
 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 75 25 0 B 12.7 7.6 0 1 N 
2 0 100 0 N/A 


 
N/A N/A 0 1 S 


3 90 10 0 B 7.6 5.1 10 1 N 
4 100 0 0 B 12.7 10.2 10 1 S 


Average 66 34 0 - 8 6 - - 
 


Station ID 7-339 


Quadrant 
% Cover  
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1)
 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


5 100 0 0 B 12.7 10.2 20 1.5 N 
6 100 0 0 B 15.2 11.4 20 1.5 S 
7 100 0 0 B 7.6 7.6 30 4 N 
8 100 0 0 B 15.2 14.0 30 4 S 
9 100 0 0 B 10.2 7.6 40 4 N 
10 100 0 0 B 20.3 17.8 40 4 S 
11 100 0 0 B 10.2 6.4 50 4 N 
12 100 0 0 B 17.8 15.2 50 4 S 
13 30 70 0 B 5.1 3.8 60 0(2)


 


14 90 10 0 B 7.6 3.8 20 0 
15 100 0 0 B 7.6 5.1 30 0 
16 20 80 0 B 2.5 2.5 40 0 
17 40 60 0 B 5.1 5.1 50 0 


Average 83 17 0 - 11 9 - - 
(1) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
(2) Located prior to effluent inlet. 
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A.2-33 


GRVTS Vegetation Assessment 
Date: 3/2010 


Site Name: Carlsbad, I-5, GRVTS Swale 
 


Station ID 11-327 


Quadrant % Ivy % Ice 
plant 


% Cover 
Vegetation 


% Cover 
Mulch/ 
Bark 


Tallest 
Plant 


Type(4)
 


Tallest 
Plant 


Height 
(cm) 


Average 
Height 


all 
Plants 


 


Distance from beginning of 
collection pipe (m) (along 


collection pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1(1)
 0 50 75 0 A 15 10 0 2 


2(1)
 0 95 100 0 A 25 18 10 2 


3(1)
 0 100 100 0 A 20 15 20 2 


4(1)
 0 100 100 0 A 25 20 30 2 


5(2)
 0 15 80 0 B 25 15 0 2 


6(2)
 0 100 100 0 C 25 20 10 2 


7(2)
 0 60 100 0 A 40 25 20 2 


9(3)
 0 5 60 0 B 30 20 0 2 


10(3)
 0 100 100 0 A 35 25 10 2 


11(3)
 0 100 100 0 A 30 20 20 2 


12(3)
 0 100 100 0 A 30 20 30 2 


13(3)
 0 100 100 0 A 35 25 40 2 


14(3)
 0 100 100 0 A 45 35 50 2 


Average 0 79 94 0 - 29 21 - - 
(1) Northern most bioswale 
(2)Center bioswale 
(3) Southern bioswale 
(4) Vegetation Type: (A) Carpobrotus edulis, (B) Ambrosia acanthicarpa, and (C) Cynodon dactylon. 
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VEGETATION ASSESSMENTS 







Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study 2009-2013 Final Report 
CTSW-RT-13-290.02.1 June 2013 
 


A.2-35 


GRVTS Vegetation Assessment 
Date: 5/2010 


Site Name: Sacramento, I-5, ERVTS Strip 
 


Station ID 3-362 


Quadrant 
% Cover of 


Planted 
Vegetation(2)


 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


A-1 10(1)
 90 0 C 15 8 24.0 (S, NW) 7 


A-2 25(1)
 75 0 C 13 10 14.0 (S, NW) 7 


A-3 100 0 0 C 13 10 4.0 (S, NW) 7 
Average 45 55 0 - 14 9 - - 


 
Station ID 3-363 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2) 


Tallest 
Plant Height 


(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


A-1 95 0 5 A 25 13 3.5 (N, SW) 6 
A-2 95 0 5 A 25 13 13.5 (N, SW) 6 
A-3 95 0 5 A 20 15 23.5 (N, SW) 6 
B-1 0 0 100 A N/A N/A 3.5 (N, SW) 2 
B-2 80 0 20 A 20 13 13.5 (N, SW) 2 
B-3 80 0 20 A 28 13 23.5 (N, SW) 2 


Average 74 0 26 - 24 13 - - 
(1) Vegetation previously damaged by vehicle. 
(2) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 







Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study 2009-2013 Final Report 
CTSW-RT-13-290.02.1 June 2013 
 


A.2-36 


GRVTS Vegetation Assessment 
Date: 5/2010 


Site Name: Sacramento, I-5, ERVTS Strip 
 


Station ID 3-364 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2)
 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


A-1 100 0 0 B 10 8 24.0 (S, NW) 7 
A-2 100 0 0 B 15 8 13.5 (S, NW) 7 
A-3 100 0 0 B 18 10 3.5 (S, NW) 7 
B-1 100 0 0 B 15 8 24.0 (S, NW) 3 
B-2 95 0 5 B 15 8 13.5 (S, NW) 3 
B-3 95 0 5 B 15 8 3.5 (S, NW) 3 


Average 98 0 2 - 15 8 - - 
 


Station ID 3-365 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2)
 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


A-1 100 0 0 C 18 13 3.5 (S, NW) 5.5 
A-2 95 5 0 C 15 13 13.5 (N, NW) 5.5 
A-3 100 0 0 C 15 13 23.5 (N, NW) 5.5 
B-1 100 0 0 C 15 15 3.5 (N, NW) 1.5 
B-2 80 20 0 C 15 10 13.5 (N, NW) 1.5 
B-3 0 100 0 C N/A N/A 23.5 (N, NW) 1.5 


Average 79 21 0 - 16 13 - - 
(1) Vegetation previously damaged by vehicle. 
(2) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
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A.2-37 


GRVTS Vegetation Assessment 
Date: 5/2010 


Site Name: Yorba Linda, SR 91, GRVTS Strip 
 


Station ID 12-346 


Quadrant 
% Cover 
Planted 


Vegetation(2) 


% Cover 
Bare Soil 


% Cover 
Bark/Mulch Tallest Plant Type 


Tallest Plant 
Height (cm) 


Average Height 
all Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1(1)
 40 0 60 Iva hayesiana 80 35 0 0 


2 85 0 15 Iva hayesiana 90 65 10 0 
3 20 0 80 Iva hayesiana 65 45 20 0 
4 0 0 100 Iva hayesiana 0 0 30 0 


Average 36 0 64 - 59 36 - - 
 


Station ID 12-347 


Quadrant 
% Cover 
Planted 


Vegetation(2) 


% Cover 
Bare Soil 


% Cover 
Bark/Mulch Tallest Plant Type 


Tallest Plant 
Height (cm) 


Average Height 
all Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1(1)
 100 0 0 Iva hayesiana 90 60 0 0 


2 100 0 0 Iva hayesiana 110 50 10 0 
3 100 0 0 Iva hayesiana 80 30 20 0 
4 100 0 0 Iva hayesiana 65 30 30 0 
5 100 0 0 Iva hayesiana 95 50 0 3.5 
6 100 0 0 Iva hayesiana 100 65 10 3.5 
7 98 0 2 Iva hayesiana 70 40 20 3.5 
8 5 0 95 Iva hayesiana 50 20 30 3.5 


Average 88 0 12 - 83 43 - - 
(1) Planting occurred 58 weeks prior to this assessment. 
(2) The decline in percent cover is unknown. However some factors may have contributed, such as limited irrigation or vandalism or 
animal disturbance, or herbicide overspray. It is recommended to add more time to the watering cycle. 
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A.2-38 


GRVTS Vegetation Assessment 
Date: 5/2010 


Site Name: Yorba Linda, SR 91, GRVTS Strip 
 


Station ID 12-348 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/Mulch Tallest Plant Type 


Tallest Plant 
Height (cm) 


Average Height 
all Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 96 0 4 Senicio serpens 25 16 0 0 
2 85 0 15 Senicio serpens 30 25 10 0 
3 95 0 5 Senicio serpens 25 20 20 0 
4 95 0 5 Senicio serpens 25 20 30 0 
5 90 0 10 Senicio serpens 25 20 0 3.5 
6 90 0 10 Senicio serpens 30 25 10 3.5 
7 70 0 30 Senicio serpens 35 28 20 3.5 
8 30 0 70 Senicio serpens 15 7 30 3.5 


Average 81 0 19 - 26 20 - - 
 


Station ID 12-349 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/Mulch Tallest Plant Type 


Tallest 
Plant 


Height (cm) 
Average Height 
all Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 0 0 100 N/A 0 0 0 0 
2 0 0 100 N/A 0 0 10 0 
3 0 0 97 N/A 0 0 20 0 
4 0 0 100 N/A 0 0 30 0 
5 0 0 100 N/A 0 0 0 3.5 
6 0 0 100 N/A 0 0 10 3.5 
7 0 0 100 N/A 0 0 20 3.5 
8 3 0 100 Cynodon dactylon 5 2.5 30 3.5 


Average 0.4 0 100 - 0.6 0.3 - - 
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A.2-39 


GRVTS Vegetation Assessment 
Date: 4/2010 


Site Name: Napa, Hwy 29, GVTS Strip 
Station ID 4-308 


Quadrant % 
Ivy 


% 
Ice 


plant(1) 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant Height 


(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 100 N/A 100 0 Ivy 60.96 45.72 0 0 
2 100 N/A 100 0 Ivy 25.4 17.78 0 4 
3 86 N/A 95 5 Ivy 60.96 40.64 10 0 
4 100 N/A 100 0 Ivy 43.18 27.94 10 4 
5 100 N/A 100 0 Ivy 33.02 25.4 20 0 
6 100 N/A 100 0 Ivy 30.48 25.4 20 4 
7 100 N/A 100 0 Ivy 88.9 55.88 30 0 
8 99 N/A 100 0 Ivy 27.94 20.32 30 4 


Average 98 N/A 99 0 - 46 32 - - 
 
Station ID 4-309 


(1) Ivy Station, percent Ice plant is not applicable.  
(2) Sum of ‘% Cover Vegetation’ and ‘% Cover Bark/Mulch’ does not equal 100% if any portion of the quadrant was bare soil, gravel, or pavement. 


Quadrant % Ivy % Ice 
Plant(1) 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 100 N/A 100 0 Ivy 111.76 101.6 0 0 
2 100 N/A 100 0 Ivy 63.5 33.02 0 4 
3 93 N/A 95 5 Ivy 76.2 50.8 10 0 
4 100 N/A 100 0 Ivy 40.64 27.94 10 4 
5 100 N/A 100 0 Ivy 91.44 81.28 20 0 
6 100 N/A 100 0 Ivy 71.12 58.42 20 4 
7 100 N/A 100 0 Ivy 45.72 35.56 30 0 
8 100 N/A 100 0 Ivy 76.2 60.96 30 4 


Average 99 - 99 0 - 77 56 - - 
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A.2-40 


GRVTS Vegetation Assessment 
Date: 4/2010 


Site Name: San Mateo, Hwy 380, GRVTS Strip 
 


Station ID 4-311 


Quadrant % 
Ivy(1) 


% Ice 
plant(1)


 


% Cover 
Vegetation(2)


 


% Cover 
Bark/ 


Mulch(2)
 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 100 100 0 Ice plant 38.1 30.48 0 0 
2 N/A 25 25 25 Ice plant 17.78 10.16 0 4 
3 N/A 100 100 0 Ice plant 41.91 30.48 10 0 
4 N/A 25 25 0 Ice plant 30.48 15.24 10 4 
5 N/A 95 95 5 Ice plant 30.48 20.32 20 0 
6 N/A 0 0 0 N/A N/A N/A 20 4 
7 N/A 100 100 0 Ice plant 43.18 35.56 30 0 
8 N/A 0 0 0 N/A N/A N/A 30 4 


Average - 56 56 4 - 34 24 - - 
 


Station ID 4-312 


Quadrant % 
Ivy(1) 


% Ice 
plant(1)


 


% Cover 
Vegetation(2)


 


% Cover 
Bark/ 


Mulch(2)
 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 100 100 0 Ice plant 38.1 27.94 0 0 
2 N/A 25 25 25 Ice plant 12.7 10.16 0 4 
3 N/A 100 100 0 Ice plant 36.83 30.48 10 0 
4 N/A 48 50 20 Ice plant 20.32 17.78 10 4 
5 N/A 100 100 0 Ice plant 40.64 35.56 20 0 
6 N/A 50 50 10 Ice plant 30.48 22.86 20 4 
7 N/A 100 100 0 Ice plant 45.72 38.1 30 0 
8 N/A 10 10 0 Ice plant 25.4 15.24 30 4 


Average - 67 67 7 - - - - - 
 (1) Ice plant Station, percent Ivy is not applicable.  


 (2) Sum of ‘% Cover Vegetation’ and ‘% Cover Bark/ Mulch’ does not equal 100% if any portion of the quadrant was bare soil, gravel, or 
pavement. 
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A.2-41 


GRVTS Vegetation Assessment 
Date: 5/2010 


Site Name: Camarillo, Hwy 101, GRVTS Strip 
 


Station ID 7-341 


Quadrant % 
Ivy(1) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


5(2)
 N/A 0 0 100 N/A N/A N/A 0 4 S 


6(2)
 N/A 0 0 100 N/A N/A N/A 10 4 S 


7 N/A 0 0 100 N/A N/A N/A 20 4 S 
8 N/A 50 50 50 Ice plant 10.16 5.08 30 4 S 


13 N/A 10 10 0 Ice plant 5.08 5.08 0 2 N 
14 N/A 20 20 0 Ice plant 10.16 5.08 10 2 N 
15 N/A 95 95 0 Ice plant 20.32 10.16 20 2 N 


16(2)
 N/A 70 70 0 Ice plant 7.62 5.08 30 2 N 


Average - 31 31 44 - 11 6 - - 
 


Station ID 7-342 


Quadrant % 
Ivy(1) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 0 0 100 N/A N/A N/A 0 4 S 
2 N/A 0 0 100 N/A N/A N/A 10 4 S 
3 N/A 0 0 100 N/A N/A N/A 20 4 S 
4 N/A 0 0 100 N/A N/A N/A 30 4 S 
9 N/A 70 70 0 Ice plant 12.70 10.16 0 2 N 


10 N/A 95 95 0 Ice plant 15.24 7.62 10 2 N 
11 N/A 100 100 0 Ice plant 15.24 7.62 20 2 N 
12 N/A 55 55 0 Ice plant 10.16 5.08 30 2 N 


Average - 40 40 50 - 13 8 - - 
        (1) Ice plant Station, percent Ivy is not applicable. 
        (2) Gopher holes located in the vicinity of quadrant. 
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A.2-42 


GRVTS Vegetation Assessment 
Date: 5/2010 


Site Name: Westminster, I-405, GRVTS Strip 
 


Station ID 12-344 


Quadrant % 
Ivy 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 100 100 0 Carpobrotus edulis 40 25 0 0 
2 N/A 100 100 0 Carpobrotus edulis 35 25 10 0 
3 N/A 100 100 0 Carpobrotus edulis 50 30 20 0 
4 N/A 100 100 0 Carpobrotus edulis 50 40 30 0 
5 N/A 0 0 100 N/A 0 0 0 3.5 
6 N/A 0 0 100 N/A 0 0 10 3.5 
7 N/A 0 0 100 N/A 0 0 20 3.5 
8 N/A 70 70 30 Carpobrotus edulis 20 13 30 3.5 


Average - 59 59 41 - 24 17 - - 
 


Station ID 12-345 


Quadrant % 
Ivy 


% Ice 
plant 


% Cover 
Vegetation(1)


 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 100 100 0 Carpobrotus edulis 45 30 0 0 
2 N/A 100 100 0 Carpobrotus edulis 35 25 10 0 
3 N/A 100 100 0 Carpobrotus edulis 45 25 20 0 
4 N/A 100 100 0 Carpobrotus edulis 45 40 30 0 
5 N/A 75 75 25 Carpobrotus edulis 35 20 0 3.5 
6 N/A 0 0 100 N/A 0 0 10 3.5 
7 N/A 0 0 100 N/A 0 0 20 3.5 
8 N/A 0 0 100 N/A 0 0 30 3.5 


Average - 59 59 41 - 26 18 - - 
(1) The decline in percent cover is unknown. However some factors may have contributed, such as limited irrigation or vandalism 
or animal disturbance, or herbicide overspray. It is recommended to add more time to the watering cycle. 
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A.2-43 


 
GRVTS Vegetation Assessment 


Date: 5/2010 
Site Name: San Diego, SR 52, GRVTS Strip 


 
Station ID 11-329 


Quadrant % 
Ivy 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 100 100 0 Carpobrotus edulis 45 30 0 0 
2 N/A 100 100 0 Carpobrotus edulis 40 30 10 0 
3 N/A 100 100 0 Carpobrotus edulis 40 30 20 0 
4 N/A 100 100 0 Carpobrotus edulis 50 35 30 0 
5 N/A 55 85 0 Centaurea sp. 60 15 0 3.5 
6 N/A 97 100 0 Avena Barbata 55 20 10 3.5 
7 N/A 100 100 0 Carpobrotus edulis 30 15 20 3.5 
8 N/A 97 100 0 Centaurea sp. 50 15 30 3.5 


Average - 39 98 0 - 46 24 - - 
 
Station ID 11-330 


Quadrant % 
Ivy % Ice 


plant 
% Cover 


Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 100 100 0 Carpobrotus edulis 40 25 0 0 
2 N/A 95 95 5 Carpobrotus edulis 35 30 10 0 
3 N/A 100 50 0 Carpobrotus edulis 30 20 20 0 
4 N/A 100 100 0 Carpobrotus edulis 30 25 30 0 
5 N/A 90 100 0 Avena Barbata 50 35 0 3.5 
6 N/A 100 100 0 Carpobrotus edulis 30 25 10 3.5 
7 N/A 95 100 0 Avena Barbata 50 25 20 3.5 
8 N/A 60 100 0 Avena Barbata 45 15 30 3.5 


Average - 93 93 0.6 - 39 25 - - 
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A.2-44 


GRVTS Vegetation Assessment 
Date: 5/2010 


Site Name: Newbury Park, Hwy 101, GRVTS Swale 
 


Station ID 7-338 


Quadrant 
% Cover of 


Planted 
Vegetation* 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant Height 


(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 0 100 0 N/A N/A N/A 0 1 N 
2 80 20 0 B 7.6 5.1 0 1 S 
3 100 0 0 B 12.7 7.6 10 1 N 
4 100 0 0 B 15.2 7.6 10 1 S 


Average 70 30 0 - 12 7 - - 
 


Station ID 7-339 


Quadrant 
% Cover of 


Planted 
Vegetation* 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant Height 


(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


5 100 0 0 B 20.3 7.6 20 1.5 N 
6 100 0 0 B 20.3 7.6 20 1.5 S 
7 100 0 0 B 15.2 7.6 30 4 N 
8 40 0 0 B 12.7 5.1 30 4 S 
9 100 0 0 B 15.2 7.6 40 4 N 
10 100 0 0 B 20.3 10.2 40 4 S 
11 100 0 0 B 15.2 7.6 50 4 N 
12 100 0 0 B 20.3 10.2 50 4 S 


13(2) 10 20 0 B 5.1 2.5 60 0(1)
 


14 95 5 0 B 15.2 5.1 20 0 
15 100 0 0 B 10.2 5.1 30 0 
16 50 10 0 B 5.1 2.5 40 0 
17 20 40 0 B 7.6 5.1 50 0 


Average 78 6 0 - 14 6 - - 
(1) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
(2) Located prior to effluent inlet. 
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A.2-45 


 
GRVTS Vegetation Assessment 


Date: 5/2010 
Site Name: Carlsbad, I-5, GRVTS Swale 


 
Station ID 11-327 


Quadrant % Ivy(5) % Ice 
plant 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(4) 


Tallest 
height 
(cm) 


Ave 
height 
(cm) 


Distance from beginning of 
collection pipe (m) (along 


collection pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1(1) N/A 100 100 0 A 40 10 0 2 
2(1) N/A 100 100 0 A 20 15 10 2 
3(1) N/A 100 100 0 A 35 20 20 2 
4(1) N/A 45 90 0 A 30 20 30 2 
5(2) N/A 60 80 20 B 40 25 0 2 
6(2) N/A 70 100 0 C 50 35 10 2 
7(2) N/A 95 100 0 A 40 30 20 2 
9(3) N/A 45 70 30 A 25 15 0 2 
10(3) N/A 100 100 0 A 40 25 10 2 
11(3) N/A 100 100 0 A 50 30 20 2 
12(3) N/A 100 100 0 A 30 25 30 2 
13(3) N/A 100 100 0 A 40 30 40 2 
14(3) N/A 100 100 0 A 55 40 50 2 


Average N/A 86 95 4 A 38 25 - - 
(1) Northern most bioswale 
(2)Center bioswale 
(3) Southern bioswale 
(4) Vegetation Type: (A) Carpobrotus edulis, (B) Ambrosia acanthicarpa, (C) Hordeum sp. 
(5) Ice plant Station, percent Ivy is not applicable







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


SUMMER 2010 


(JULY-SEPTEMBER) 
 
 


VEGETATION ASSESSMENTS 







Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study 2009-2013 Final Report 
CTSW-RT-13-290.02.1 June 2013 
 


A.2-47 
 


GRVTS Vegetation Assessment 
Date: 8/2010 


Site Name: Sacramento, I-5, ERVTS Strip 
 


Station ID 3-362 


Quadrant % Cover Planted 
Vegetation(2)


 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(3)
 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance South/ North 
from Northwest/ 


Southwest Corner of 
Flume (m) 


Distance West from 
Northwest Corner of 


Flume (m) 


A-1 50(1) 50 0 C 14 10 24.0 (S, NW) 7 
A-2 50(1) 50 0 C 22 10 14.0 (S, NW) 7 
A-3 100 0 0 C 22 18 4.0 (S, NW) 7 


Average 67 33 0 - 19 13 - - 
 


Station ID 3-363 


Quadrant % Cover Planted 
Vegetation(2)


 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(3)
 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance South/ North 
from Northwest/ 


Southwest Corner of 
Flume (m) 


Distance West from 
Northwest Corner of 


Flume (m) 


A-1 15(2) 0 85 A 10 8 3.5 (N, SW) 6 
A-2 80 0 20 A 30 18 13.5 (N, SW) 6 
A-3 100 0 0 A 26 14 23.5 (N, SW) 6 
B-1 5(2) 0 95 A 15 12 3.5 (N, SW) 2 
B-2 80 0 20 A 32 14 13.5 (N, SW) 2 
B-3 50(2) 0 50 A 26 16 23.5 (N, SW) 2 


Average 55 0 55 - 24 14 - - 
 (1) Vegetation previously damaged by vehicle. 
(2) No evident reason as to why the percent cover of planted vegetation is low at this location. The irrigation system appears to be functioning 
properly. 
(3) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
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A.2-48 
 


 
GRVTS Vegetation Assessment 


Date: 8/2010 
Site Name: Sacramento, I-5, ERVTS Strip 


 
Station ID 3-364 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1)
 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance South/ North 
from Northwest/ 


Southwest Corner of 
Flume (m) 


Distance West from 
Northwest Corner of 


Flume (m) 


A-1 100 0 0 B 22 10 24.0 (S, NW) 7 
A-2 100 0 0 B 20 12 13.5 (S, NW) 7 
A-3 100 0 0 B 16 12 3.5 (S, NW) 7 
B-1 100 0 0 B 22 16 24.0 (S, NW) 3 
B-2 95 0 5 B 18 12 13.5 (S, NW) 3 
B-3 80 0 20 B 16 10 3.5 (S, NW) 3 


Average 96 0 8 - 19 13 - - 
 


Station ID 3-365 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1)
 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance South/ North 
from Northwest/ 


Southwest Corner of 
Flume (m) 


Distance West from 
Northwest Corner of 


Flume (m) 


A-1 95 5 0 C 14 8 3.5 (S, NW) 5.5 
A-2 90 10 0 C 16 10 13.5 (N, NW) 5.5 
A-3 100 0 0 C 16 12 23.5 (N, NW) 5.5 
B-1 100 0 0 C 18 14 3.5 (N, NW) 1.5 
B-2 75 25 0 C 14 8 13.5 (N, NW) 1.5 
B-3 25(2)


 75 0 C 10 4 23.5 (N, NW) 1.5 
Average 81 33 0 - 14 9 - - 


(1) Vegetation Type: (A) Baccharis, (B) Myoporum, and (C) Ivy. 
(1) No evident reason as to why the percent cover of planted vegetation is low at this location. The irrigation system appears to be functioning 
properly. 
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A.2-49 
 


 
GRVTS Vegetation Assessment 


Date: 8/2010 
Site Name: Yorba Linda, SR 91, GRVTS Strip 


 
Station ID 12-346 


 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 80 0 20 Iva hayesiana 25 20 0 0 
2 85 0 15 Iva hayesiana 25 20 10 0 
3 40 0 50 Cynodon dactylon 25 15 20 0 
4 2 0 90 Iva hayesiana 10 5 30 0 


Average 52 0 44 - 21 15 - - 
 


Station ID 12-347 
 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 
Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 100 0 0 Iva hayesiana 80 50 0 0 
2 100 0 0 Iva hayesiana 65 50 10 0 
3 100 0 0 Iva hayesiana 60 45 20 0 
4 100 0 0 Iva hayesiana 55 35 30 0 
5 100 0 0 Iva hayesiana 75 60 0 3.5 
6 95 0 5 Iva hayesiana 70 45 10 3.5 
7 95 0 5 Iva hayesiana 80 50 20 3.5 
8 50 0 50 Iva hayesiana 40 30 30 3.5 


Average 93 0 8 - 66 46 - - 
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A.2-50 
 


GRVTS Vegetation Assessment 
Date: 8/2010 


Site Name: Yorba Linda, SR 91, GRVTS Strip 
 


Station ID 12-348 
 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 97 0 0 Senicio serpens 35 20 0 0 
2 90 0 10 Senicio serpens 20 15 10 0 
3 85 0 12 Senicio serpens 25 15 20 0 
4 85 0 15 Senicio serpens 25 20 30 0 
5 80 0 20 Senicio serpens 25 20 0 3.5 
6 85 0 15 Senicio serpens 25 20 10 3.5 
7 40 0 50 Cynodon dactylon 25 15 20 3.5 
8 2 0 90 Senicio serpens 10 5 30 3.5 


Average 71 0 27 - 24 16 - - 
 


Station ID 12-349 
 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 0 0 85 Cynodon dactylon 10 3 0 0 
2 0 0 100 N/A 0 0 10 0 
3 0 0 100 N/A 0 0 20 0 
4 0 0 80 Cynodon dactylon 16 3 30 0 
5 0 0 100 N/A 0 0 0 3.5 
6 0 0 100 N/A 0 0 10 3.5 
7 0 0 95 Cynodon dactylon 4 3 20 3.5 
8 0 0 85 Cynodon dactylon 8 3 30 3.5 


Average 0 0 93 - 5 2 - - 
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A.2-51 


GRVTS Vegetation Assessment 
Date: 7/2010 


Site Name: Napa, Hwy 29, GRVTS Strip 
 


Station ID 4-308 


Quadrant % 
Ivy 


% Ice 
plant(1)


 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 100 N/A 100 N/A Ivy 50.8 35.7 0 0 
2 100 N/A 100 N/A Ivy 55.9 38.1 0 4 
3 100 N/A 100 N/A Ivy 86.4 50.8 10 0 
4 100 N/A 100 N/A Ivy 58.4 30.5 10 4 
5 100 N/A 100 N/A Ivy 81.3 66.0 20 0 
6 100 N/A 100 N/A Ivy 96.5 76.2 20 4 
7 95 N/A 95 5 Ivy 86.4 58.4 30 0 
8 100 N/A 100 N/A Ivy 25.4 22.9 30 4 


Average 99 - 99 5 - 67 47 - - 
 


Station ID 4-309 


Quadrant % 
Ivy 


% Ice 
plant(1)


 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 100 N/A 100 N/A Ivy 111.8 101.6 0 0 
2 100 N/A 95 N/A Ivy 63.5 33.0 0 4 
3 93 N/A 100 5 Ivy 76.2 50.8 10 0 
4 100 N/A 100 N/A Ivy 40.6 27.9 10 4 
5 100 N/A 100 N/A Ivy 91.4 81.3 20 0 
6 100 N/A 100 N/A Ivy 71.1 58.4 20 4 
7 100 N/A 100 N/A Ivy 45.7 35.6 30 0 
8 100 N/A 100 N/A Ivy 76.2 61.0 30 4 


Average 99 - 99 5 - 72 56 - - 
(1) Ivy Station, percent Ice plant not applicable. 
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A.2-52 


GRVTS Vegetation Assessment 
Date: 7/2010 


Site Name: San Mateo, Hwy 380, GRVTS Strip 
 


Station ID 4-311 


Quadrant % 
Ivy(1) 


% Ice 
plant 


% Cover 
Vegetation(2) 


% Cover 
Bark/ 


Mulch(2) 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 100 100 0 Ice plant 48.3 45.7 0 4 
2 N/A 50 50 50 Ice plant 25.4 22.9 0 0 
3 N/A 100 100 0 Ice plant 45.7 38.1 10 4 
4 N/A 50 50 0 Ice plant 27.9 25.4 10 0 
5 N/A 100 100 0 Ice plant 25.4 22.9 20 4 
6 N/A 0 0 0 N/A N/A N/A 20 0 
7 N/A 100 100 0 Ice plant 43.2 40.6 30 4 
8 N/A 50 50 50 Ice plant 33.0 30.5 30 0 


Average - 69 69 13 - 36 32 - - 
 


Station ID 4-312 


Quadrant % 
Ivy(1) 


% Ice 
plant 


% Cover 
Vegetation(2) 


% Cover 
Bark/ 


Mulch(2) 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 100 100 0 Ice plant 35.6 30.5 0 4 
2 N/A 75 75 25 Ice plant 30.5 25.4 0 0 
3 N/A 100 100 0 Ice plant 25.4 22.9 10 4 
4 N/A 50 50 20 Ice plant 33.0 25.4 10 0 
5 N/A 100 100 0 Ice plant 50.8 40.7 20 4 
6 N/A 75 75 25 Ice plant 35.6 25.4 20 0 
7 N/A 100 100 0 Ice plant 40.6 33.0 30 4 
8 N/A 50 50 0 Ice plant 40.6 33.0 30 0 


Average - 81 81 9 - 37 30 - - 
(1)  Ice plant Station, percent Ivy not applicable. 
(2)  Sum of ‘% Cover Vegetation’ and ‘% Cover Bark/ Mulch’ does not equal 100% if any portion of the quadrant was bare soil, gravel, or pavement. 
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A.2-53 


GRVTS Vegetation Assessment 
Date: 7/2010 


Site Name: Camarillo, Hwy 101, GRVTS Strip 
 


Station ID 7-341 


Quadrant % Ivy(1) % Ice plant 
% Cover 


Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


5 N/A 0 0 100 N/A N/A N/A 0 4 S 
6 N/A 0 0 100 N/A N/A N/A 10 4 S 
7 N/A 0 0 100 N/A N/A N/A 20 4 S 
8 N/A 50 50 50 Ice plant 10 6 30 4 S 
13 N/A 35 75 0 Ice plant 5 4 0 2 N 
14 N/A 55 80 0 Ice plant 9 5 10 2 N 
15 N/A 90 95 0 Ice plant 18 11 20 2 N 
16 N/A 40 40 60 Ice plant 8 4 30 2 N 


Average - 34 43 51 - 10 6 - - 
 


Station ID 7-342 


Quadrant % Ivy(1) % Ice plant 
% Cover 


Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 0 0 95 N/A N/A N/A 0 4 S 
2 N/A 0 0 80 N/A N/A N/A 10 4 S 
3 N/A 0 0 100 N/A N/A N/A 20 4 S 
4 N/A 0 0 100 N/A N/A N/A 30 4 S 
9 N/A 80 100 0 Ice plant 12 10 0 2 N 
10 N/A 95 100 0 Ice plant 14 9 10 2 N 
11 N/A 100 100 0 Ice plant 15 8 20 2 N 
12 N/A 70 70 0 Ice plant 10 6 30 2 N 


Average - 43 46 47 - 13 8 - - 
(1) Ice plant station, percent Ivy is not applicable.  
(2)  Gopher holes located in the vicinity. 
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A.2-54 


GRVTS Vegetation Assessment 
Date: 8/2010 


Site Name: Westminster, I-405, GRVTS Strip 
 


Station ID 12-344 


Quadrant % 
Ivy(2) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Mulch/Bark 


Tallest 
Plant 


Type(1)
 


Tallest 
height 
(cm) 


Ave 
height 
(cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 A 40 20 0 0 
2 N/A 100 100 0 A 50 30 10 0 
3 N/A 100 100 0 A 40 30 20 0 
4 N/A 100 100 0 A 45 30 30 0 
5 N/A 0 0 100 N/A 0 0 0 3.5 
6 N/A 0 0 100 N/A 0 0 10 3.5 
7 N/A 0 0 100 N/A 0 0 20 3.5 
8 N/A 20 20 80 A 10 5 30 3.5 


Average - 53 53 48 - 23 14 - - 
 


Station ID 12-345 


Quadrant % 
Ivy(2) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Mulch/Bark 


Tallest 
Plant 


Type(1)
 


Tallest 
height 
(cm) 


Ave 
height 
(cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 A 35 25 0 0 
2 N/A 100 100 0 A 30 25 10 0 
3 N/A 100 100 0 A 40 25 20 0 
4 N/A 100 100 0 A 40 30 30 0 
5 N/A 70 70 30 A 15 10 0 3.5 
6 N/A 0 0 80 N/A 0 0 10 3.5 
7 N/A 0 0 100 N/A 0 0 20 3.5 
8 N/A 0 0 90 N/A 0 0 30 3.5 


Average - 59 59 38 - 20 14 - - 
(1) Plant Types: (A) Carpobrotus edulis. 
(2) Ice plant station, percent Ivy is not applicable.  
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A.2-55 


GRVTS Vegetation Assessment 
Date: 8/2010 


Site Name: San Diego, SR 52, GRVTS Strip 
 


Station ID 11-329 


Quadrant % 
Ivy(2) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Mulch/Bark 


Tallest 
Plant 


Type(1)
 


Tallest 
height 
(cm) 


Ave 
height 
(cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 A 40 20 0 0 
2 N/A 100 100 0 A 35 20 10 0 
3 N/A 70 70 30 A 30 15 20 0 
4 N/A 100 100 0 A 25 15 30 0 
5 N/A 90 100 0 B 110 25 0 3.5 
6 N/A 100 100 0 A 30 18 10 3.5 
7 N/A 93 100 0 C 75 20 20 3.5 
8 N/A 60 60 40 A 20 15 30 3.5 


Average - 89 91 9 - 46 19 - - 
 


Station ID 11-330 


Quadrant % 
Ivy(2) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Mulch/Bark 


Tallest 
Plant 


Type(1)
 


Tallest 
height 
(cm) 


Ave 
height 
(cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 A 50 30 0 0 
2 N/A 100 100 0 A 45 30 10 0 
3 N/A 100 100 0 A 45 25 20 0 
4 N/A 100 100 0 A 45 30 30 0 
5 N/A 75 75 25 A 20 17 0 3.5 
6 N/A 55 90 10 C 100 25 10 3.5 
7 N/A 95 100 0 C 50 20 20 3.5 
8 N/A 100 100 0 A 25 20 30 3.5 


Average - 91 96 4 - 48 25 - - 
(1) Plant Types: (A) Carpobrotus edulis, (B) Heterotheca grandiflora, (C) Lactuca serriola. 
(2) Ice plant station, percent Ivy is not applicable.  
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A.2-56 


GRVTS Vegetation Assessment 
Date: 7/2010 


Site Name: Newbury Park, Hwy 101, GRVTS Swale 
 


Station ID 7-338 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2)
 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
asphalt/concrete 


channel(m) (along) 


North(N)/Southern (S) 
distance from central flow after 
asphalt /concrete channel (m) 


(perpendicular) 
1 80 20 0 B 8 5 0 1 N 
2 0 100 0 B N/A N/A 0 1 S 
3 80 0 0 B 13 8 10 1 N 
4 95 0 0 B 15 8 10 1 S 


Average 64 30 0 - 12 7 - - 
 


Station ID 7-339 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type (2)
 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning 


asphalt/concrete 
channel(m) (along) 


North(N)/Southern (S) 
distance from central flow 


after asphalt /concrete 
channel (m) (perpendicular) 


5(1)
 100 0 0 B 18 8 20 1.5 N 


6 100 0 0 B 19 9 20 1.5 S 
7 100 0 0 B 16 8 30 4 N 
8 90 0 0 B 14 6 30 4 S 
9 100 0 0 B 16 9 40 4 N 
10 100 0 0 B 18 10 40 4 S 
11 100 0 0 B 15 7 50 4 N 
12 100 0 0 B 20 11 50 4 S 
13 70 30 0 B 6 3 60 0 (1)


 


14 100 0 0 B 14 6 20 0 
15 95 5 0 B 10 5 30 0 
16 90 10 0 B 8 4 40 0 
17 70 30 0 B 6 5 50 0 


Average 94 6 0 - 14 7 - - 
(1) Gopher holes located in the vicinity 
(2) Vegetation type: (A) Baccharis; (B) Myoporum; and (C) Ivy.
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A.2-57 


GRVTS Vegetation Assessment 
Date: 8/2010 


Site Name: Carlsbad, I-5, GRVTS Swale 
 


Station ID 11-327 


Quadrant % 
Ivy(5) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Mulch/Bark Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants 
(cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1(1) N/A 99 100 0 Carpobrotus edulis 30 20 0 2 
2(1) N/A 100 100 0 Carpobrotus edulis 25 15 10 2 
3(1) N/A 100 100 0 Carpobrotus edulis 25 20 20 2 
4(1) N/A 100 100 0 Carpobrotus edulis 20 15 30 2 
5(2) N/A 35 40 60 Cynodon dactylon 30 15 0 2 
6(2) N/A 80 100 0 Carpobrotus edulis 35 20 10 2 
7(2) N/A 96 100 0 Carpobrotus edulis 40 25 20 2 
9(3) N/A 55 70 30 Carpobrotus edulis 25 15 0 2 


10(3) N/A 100 100 0 Carpobrotus edulis 30 15 10 2 
11(3) N/A 98 100 0 Carpobrotus edulis 40 20 20 2 
12(3) N/A 99 100 0 Carpobrotus edulis 30 20 30 2 
13(3) N/A 100 100 0 Carpobrotus edulis 45 25 40 2 
14(3) N/A 100 100 0 Carpobrotus edulis 40 30 50 2 


Average - 89 93 7 - 32 20 - - 
(1) Northern most bioswale. 
(2) Center bioswale. 
(3) Southern bioswale. 
(4) Vegetation Type: (A) Carpobrotus edulis, (B) Ambrosia acanthicarpa, (C) Hordeum sp. 
(5) Ice plant station, percent Ivy is not applicable.
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A.2-59 
 


GRVTS Vegetation Assessment 
Date: 11/2010 


Site Name: Yorba Linda, SR 91, GRVTS Strip 
 


Station ID 12-346 
 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 60 40 0 Iva hayesiana 70 30 0 0 
2 90 0 10 Iva hayesiana 85 65 10 0 
3 90 0 10 Iva hayesiana 65 45 20 0 
4 3 0 97 Cynodon dactylon 10 5 30 0 


Average 61 10 29 - 58 36 - - 
 


Station ID 12-347 
 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 100 0 0 Iva hayesiana 90 60 0 0 
2 100 0 0 Iva hayesiana 70 50 10 0 
3 100 0 0 Iva hayesiana 85 65 20 0 
4 100 0 0 Iva hayesiana 75 50 30 0 
5 85 0 15 Iva hayesiana 50 35 0 3.5 
6 100 0 0 Iva hayesiana 65 45 10 3.5 
7 100 0 0 Iva hayesiana 50 40 20 3.5 
8 75 0 25 Iva hayesiana 55 25 30 3.5 


Average 95 0 5 - 68 46 - - 
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A.2-60 
 


 
GRVTS Vegetation Assessment 


Date: 11/2010 
Site Name: Yorba Linda, SR 91, GRVTS Strip 


 
Station ID 12-348 


 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 80 0 20 Senicio serpens 45 25 0 0 
2 80 0 20 Senicio serpens 30 25 10 0 
3 40 0 60 Senicio serpens 25 20 20 0 
4 85 0 15 Senicio serpens 25 20 30 0 
5 70 0 30 Senicio serpens 25 20 0 3.5 
6 85 0 15 Senicio serpens 25 20 10 3.5 
7 35 0 65 Senicio serpens 15 10 20 3.5 
8 40 0 60 Senicio serpens 10 5 30 3.5 


Average 64 0 36 - 25 18 - - 
 


Station ID 12-349 
 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 0 0 100 N/A 0 0 0 0 
2 0 0 100 N/A 0 0 10 0 
3 0 0 100 N/A 0 0 20 0 
4 1 0 99 Cynodon dactylon 10 10 30 0 
5 0 0 100 N/A 0 0 0 3.5 
6 0 0 100 N/A 0 0 10 3.5 
7 0 0 100 N/A 0 0 20 3.5 
8 0 0 100 N/A 0 0 30 3.5 


Average 0 0 100 - 1 1 - - 
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A.2-61 


 
GRVTS Vegetation Assessment 


Date: 11/2010 
Site Name: Napa, Hwy 29, GRVTS Strip 


 
Station ID 4-308 


Quadrant % Ivy % Ice 
plant(1)


 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 100 N/A 100 N/A Ivy 71.1 53.3 0 0 
2 100 N/A 100 N/A Ivy 109.2 101.6 0 4 
3 90 N/A 90 N/A Ivy 53.3 35.6 10 0 
4 80 N/A 80 N/A Ivy 66.0 55.9 10 4 
5 80 N/A 100 N/A Ivy 40.6 33.0 20 0 
6 100 N/A 100 N/A Ivy 101.6 76.2 20 4 
7 40 N/A 80 N/A Ivy 25.4 20.3 30 0 
8 100 N/A 100 N/A Ivy 104.1 94.0 30 4 


Average 86 - 89 - - 71.4 58.7 - - 
 


Station ID 4-309 


Quadrant % Ivy % Ice 
plant(1)


 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 50 N/A 75 N/A Ivy 48.3 40.6 0 0 
2 50 N/A 100 N/A Ivy 30.5 25.4 0 4 
3 70 N/A 90 N/A Ivy 71.1 48.3 10 0 
4 100 N/A 100 N/A Ivy 96.5 76.2 10 4 
5 100 N/A 100 N/A Ivy 101.6 88.9 20 0 
6 80 N/A 100 N/A Ivy 50.8 25.4 20 4 
7 40 N/A 90 N/A Ivy 27.9 22.9 30 0 
8 50 N/A 60 N/A Ivy 45.7 33.0 30 4 


Average 68 - 89 N/A  59.1 45.1 - - 
(1) Ivy station, percent Ice plant is not applicable.  
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A.2-62 


 
GRVTS Vegetation Assessment 


Date: 11/2010 
Site Name: San Mateo, Hwy 380, GRVTS Strip 


 
Station ID 4-311 


Quadrant 
% 


Ivy(1) 
% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 Ice plant 27.9 20.3 0 4 
2 N/A 25 25 0 Ice plant 22.9 15.2 0 0 
3 N/A 100 100 0 Ice plant 43.2 30.5 10 4 
4 N/A 50 50 0 Ice plant 25.4 20.3 10 0 
5 N/A 100 100 0 Ice plant 48.3 43.2 20 4 
6 N/A 75 75 0 N/A 25.4 15.2 20 0 
7 N/A 100 100 0 Ice plant 43.2 35.6 30 4 
8 N/A 50 50 0 Ice plant 22.9 17.8 30 0 


Average - 75 75 0 - 32.4 24.8 - - 
 


Station ID 4-312 


Quadrant % 
Ivy(1) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 100 100 0 Ice plant 27.9 25.4 0 4 
2 N/A 100 100 0 Ice plant 38.1 30.5 0 0 
3 N/A 100 100 0 Ice plant 25.4 20.3 10 4 
4 N/A 100 100 0 Ice plant 35.6 33.0 10 0 
5 N/A 100 100 0 Ice plant 22.9 17.8 20 4 
6 N/A 100 100 0 Ice plant 30.5 27.9 20 0 
7 N/A 100 100 0 Ice plant 33.0 24.1 30 4 
8 N/A 100 100 0 Ice plant 43.2 35.6 30 0 


Average - 100 100 0 - 32.1 26.8 - - 
(1) Ice plant station, percent Ivy is not applicable.  
(2) Sum of ‘% Cover Vegetation’ and ‘% Cover Bark/ Mulch’ does not equal 100% if any portion of the quadrant was bare soil, gravel, or 
pavement. 
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A.2-63 


 
GRVTS Vegetation Assessment 


Date: 11/2010 
Site Name: Camarillo, Hwy 101, GRVTS Strip 


 
Station ID 7-341 


Quadrant % 
Ivy(1) 


% Ice 
plant(1)


 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


5(2) N/A 0 0 100 N/A N/A N/A 0 4 S 
6(2) N/A 0 1 99 N/A N/A N/A 10 4 S 
7 N/A 5 5 95 N/A N/A N/A 20 4 S 
8 N/A 50 50 0 Ice plant 5 3 30 4 S 
13 N/A 70 70 0 Ice plant 5 3 0 2 N 
14 N/A 70 70 0 Ice plant 4 2 10 2 N 
15 N/A 75 80 0 Ice plant 6 4 20 2 N 


16(2) N/A 50 50 0 Ice plant 6 3 30 2 N 
Average - 40 41 37 - 3 2 - - 


 
Station ID 7-342 


Quadrant % 
Ivy(1) % Ice plant(1)


 
% Cover 


Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 0 0 50 N/A N/A N/A 0 4 S 
2 N/A 5 5 65 N/A N/A N/A 10 4 S 
3 N/A 0 2 55 N/A N/A N/A 20 4 S 
4 N/A 0 5 95 N/A N/A N/A 30 4 S 
9 N/A 75 90 0 Ice plant 5 3 0 2 N 
10 N/A 85 90 0 Ice plant 7 4 10 2 N 
11 N/A 75 90 0 Ice plant 5 3 20 2 N 
12 N/A 80 80 0 Ice plant 4 3 30 2 N 


Average - 40 45 33 - 3 2 - - 
(1) Ice plant station, percent Ivy is not applicable. 
(2) Gopher holes located in the vicinity. 
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A.2-64 


 
GRVTS Vegetation Assessment 


Date: 11/2010 
Site Name: Westminster, I-405, GRVTS Strip 


 
Station ID 12-344 


Quadrant % 
Ivy(2) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover Bark/ 
Mulch 


Tallest 
Plant 


Type(1) 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 A 35 20 0 0 
2 N/A 100 100 0 A 45 35 10 0 
3 N/A 100 100 0 A 45 30 20 0 
4 N/A 100 100 0 A 40 30 30 0 
5 N/A 0 0 100 N/A 0 0 0 3.5 
6 N/A 0 0 100 N/A 0 0 10 3.5 
7 N/A 0 0 100 N/A 0 0 20 3.5 
8 N/A 80 80 20 A 12 10 30 3.5 


Average  60 60 40  22 16   
 


Station ID 12-345 


Quadrant % 
Ivy(2) % Ice 


plant 
% Cover 


Vegetation 
% Cover Bark/ 


Mulch 


Tallest 
Plant 


Type(1) 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 A 40 25 0 0 
2 N/A 100 100 0 A 30 20 10 0 
3 N/A 100 100 0 A 40 30 20 0 
4 N/A 100 100 0 A 40 30 30 0 
5 N/A 90 90 10 A 30 15 0 3.5 
6 N/A 0 0 50 N/A 0 0 10 3.5 
7 N/A 0 0 70 N/A 0 0 20 3.5 
8 N/A 0 70 30 B 6 6 30 3.5 


Average  61 70 20  23.3 15.8   
(1) Plant Types: (A) Carpobrotus edulis, (B) Cynodon dactylon. 
(2) Ice plant station, percent Ivy is not applicable. 
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A.2-65 


 
 


GRVTS Vegetation Assessment 
Date: 11/2010 


Site Name: San Diego, SR 52, GRVTS Strip 
 


Station ID 11-329 


Quadrant % 
Ivy(2) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Mulch/Bark 


Tallest 
Plant 


Type(1) 


Tallest 
height (cm) 


Ave height 
(cm) 


Distance from beginning 
of collection pipe (m) 


(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 A 40 25 0 0 
2 N/A 100 100 0 A 40 25 10 0 
3 N/A 100 100 0 A 40 25 20 0 
4 N/A 100 100 0 A 45 30 30 0 
5 N/A 85 90 0 A 25 15 0 3.5 
6 N/A 62 95 0 A 20 15 10 3.5 
7 N/A 100 100 0 A 30 20 20 3.5 
8 N/A 98 100 0 A 20 15 30 3.5 


Average - 93 98 0 - 33 21 - - 
 


Station ID 11-330 


Quadrant % 
Ivy(2) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Mulch/Bark 


Tallest 
Plant 


Type(1) 


Tallest 
height (cm) 


Ave height 
(cm) 


Distance from beginning 
of collection pipe (m) 


(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 A 35 20 0 0 
2 N/A 100 100 0 A 30 20 10 0 
3 N/A 100 100 0 A 20 10 20 0 
4 N/A 100 100 0 A 30 20 30 0 
5 N/A 60 100 0 A 25 15 0 3.5 
6 N/A 18 18 0 D 15 10 10 3.5 
7 N/A 97 100 0 A 15 10 20 3.5 
8 N/A 70 80 0 A 20 15 30 3.5 


Average - 81 87 0 - 24 15 - - 
(1) Plant Types: (A) Carpobrotus edulis, (B) Heterotheca grandiflora, (C) Lactuca serriola, (D) Bromus sp. 
(2) Ice plant station, percent Ivy is not applicable.  
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A.2-66 


GRVTS Vegetation Assessment 
Date: 11/2010 


Site Name: Newbury Park, Hwy 101, GRVTS Swale 
 


Station ID 7-338 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark 


Mulch 


Tallest 
Plant 


Type(2)  


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
asphalt/concrete 


channel(m) (along) 


North(N)/Southern (S) 
distance from central flow after 
asphalt /concrete channel (m) 


(perpendicular) 
1 50 50 0 B 7 4 0 1 N 
2 10 90 0 B 3 2 0 1 S 
3 65 35 0 B 11 6 10 1 N 
4 85 15 0 B 12 6 10 1 S 


Average 53 48 0  8 5   
 


Station ID 7-339 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark 


Mulch 


Tallest 
Plant 


Type(2)  
Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
asphalt/concrete 


channel (m) (along) 


North(N)/Southern (S) 
distance from central flow 


after asphalt /concrete 
channel (m) (perpendicular) 


5(1)
 65 35 0 B 16 7 20 1.5 N 


6 70 30 0 B 11 5 20 1.5 S 
7 98 2 0 B 14 6 30 4 N 
8 100 0 0 B 10 5 30 4 S 
9 65 35 0 B 8 4 40 4 N 
10 100 0 0 B 12 6 40 4 S 
11 95 5 0 B 10 6 50 4 N 
12 90 10 0 B 15 8 50 4 S 
13 70 30 0 B 5 3 60 0(1)


 


14 100 0 0 B 16 10 20 0 
15 100 0 0 B 10 5 30 0 
16 95 5 0 B 8 3 40 0 
17 100 0 0 B 10 4 50 0 


Average 88 12 0  11 6   
(1) Gopher holes located in the vicinity. 
(2) Vegetation type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
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A.2-67 


 
GRVTS Vegetation Assessment 


Date: 11/2010 
Site Name: Carlsbad, I-5, GRVTS Swale 


 
Station ID 11-327 


Quadrant % 
Ivy(5) 


% 
Ice 


plant 
% Cover 


Vegetation 
% Cover 


Mulch/Bark 
Tallest Plant 


Type 


Tallest 
height 
(cm) 


Ave 
height 
(cm) 


Distance from 
beginning of 


collection pipe 
(m) (along 


collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1(1) N/A 98 100 0 Cynodon dactylon 55 25 0 2 
2(1) N/A 100 100 0 Carpobrotus edulis 35 15 10 2 
3(1) N/A 100 100 0 Carpobrotus edulis 40 30 20 2 
4(1) N/A 60 100 0 Plantago Lanceolata 40 25 30 2 
5(2) N/A 95 100 0 Cynodon dactylon 40 15 0 2 
6(2) N/A 80 100 0 Carpobrotus edulis 35 20 10 2 
7(2) N/A 90 100 0 Cynodon dactylon 35 15 20 2 
9(3) N/A 95 95 0 Carpobrotus edulis 25 10 0 2 


10(3) N/A 97 100 0 Carpobrotus edulis 40 25 10 2 
11(3) N/A 100 100 0 Carpobrotus edulis 50 30 20 2 
12(3) N/A 100 100 0 Carpobrotus edulis 45 25 30 2 
13(3) N/A 100 100 0 Carpobrotus edulis 50 30 40 2 
14(3) N/A 100 100 0 Carpobrotus edulis 45 20 50 2 


Average - 93 99.7 0 - 41 21.7 - - 
(1) Northern most bioswale. 
(2) Center bioswale. 
(3) Southern bioswale. 
(4) Vegetation Type: (A) Carpobrotus edulis, (B) Ambrosia acanthicarpa, (C) Hordeum sp. 
(5) Ice plant station, percent Ivy is not applicable.
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A.2-69 
 


 
GRVTS Vegetation Assessment 


Date: 2/2011 
Site Name: Sacramento, I-5, ERVTS Strip 


 
Station ID 3-362 


Quadrant 
% Cover of 


Planted 
Vegetation(2)


 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(3)
 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance South/ North 
from Northwest/ 


Southwest Corner of 
Flume (m) 


Distance West from 
Northwest Corner of 


Flume (m) 


A-1 45 (1) 55 0 C 18 8 24.0 (S, NW) 7 
A-2 70 (1) 30 0 C 12 6 14.0 (S, NW) 7 
A-3 100 0 0 C 22 12 4.0 (S, NW) 7 


Average 72 28 0 - 17 9 - - 
 


Station ID 3-363 


Quadrant 
% Cover of 


Planted 
Vegetation(2)


 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(3)
 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance South/ North 
from Northwest/ 


Southwest Corner of 
Flume (m) 


Distance West from 
Northwest Corner of 


Flume (m) 


A-1 10 (2) 0 90 A 32 12 3.5 (N, SW) 6 
A-2 95 0 5 A 12 10 13.5 (N, SW) 6 
A-3 100 0 0 A 23 22 23.5 (N, SW) 6 
B-1 95 0 5 A 27 18 3.5 (N, SW) 2 
B-2 95 0 5 A 28 23 13.5 (N, SW) 2 
B-3 50 (2) 0 50 A 25 20 23.5 (N, SW) 2 


Average 80 0 20 - 27 - - - 
(1) Vegetation previously damaged by vehicle. 
(2) No evident reason as to why the percent cover of planted vegetation is low at this location. The irrigation system appears to be functioning 
properly. 
(3) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
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A.2-70 
 


 
GRVTS Vegetation Assessment 


Date: 2/2011 
Site Name: Sacramento, I-5, ERVTS Strip 


 
Station ID 3-364 


Quadrant % Cover Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1)
 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance South/ North 
from Northwest/ 


Southwest Corner of 
Flume (m) 


Distance West from 
Northwest Corner of 


Flume (m) 


A-1 95 0 5 B 15 10 24.0 (S, NW) 7 
A-2 100 0 0 B 18 15 13.5 (S, NW) 7 
A-3 100 0 0 B 19 15 3.5 (S, NW) 7 
B-1 95 0 5 B 11 9 24.0 (S, NW) 3 
B-2 100 0 0 B 16 13 13.5 (S, NW) 3 
B-3 100 0 0 B 17 12 3.5 (S, NW) 3 


Average 98 0 2 - 15 11 - - 
 


Station ID 3-365 


Quadrant % Cover Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(1)
 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance South/ North 
from Northwest/ 


Southwest Corner of 
Flume (m) 


Distance West from 
Northwest Corner of 


Flume (m) 


A-1 100 0 0 C 12 7 3.5 (S, NW) 5.5 
A-2 100 0 0 C 15 8 13.5 (N, NW) 5.5 
A-3 100 0 0 C 14 9 23.5 (N, NW) 5.5 
B-1 100 0 0 C 14 10 3.5 (N, NW) 1.5 
B-2 100 0 0 C 10 6 13.5 (N, NW) 1.5 
B-3 5(2) 95 0 C 10 7 23.5 (N, NW) 1.5 


Average 68 32 0 - 11 8 - - 
 
(1) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
(2) No evident reason as to why the percent cover of planted vegetation is low at this location. The irrigation system appears to be functioning 
properly. 







Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study 2009-2013 Final Report 
CTSW-RT-13-290.02.1 June 2013 
 


A.2-71 
 


GRVTS Vegetation Assessment 
Date: 2/2011 


Site Name: Yorba Linda, SR 91, GRVTS Strip 
 


Station ID 12-346 
 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 70 0 30 Iva hayesiana 45 20 0 0 
2 100 0 0 Iva hayesiana 95 65 10 0 
3 70 0 30 Cynodon dactylon 45 30 20 0 
4 0 0 100 Iva hayesiana 0 0 30 0 


Average 60 0 40 - 46 29 - - 
 


Station ID 12-347 
 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 100 0 0 Iva hayesiana 90 75 0 0 
2 100 0 0 Iva hayesiana 80 65 10 0 
3 100 0 0 Iva hayesiana 125 75 20 0 
4 100 0 0 Iva hayesiana 75 55 30 0 
5 100 0 0 Iva hayesiana 100 75 0 3.5 
6 100 0 0 Iva hayesiana 75 55 10 3.5 
7 90 0 10 Iva hayesiana 70 55 20 3.5 
8 25 0 75 Iva hayesiana 35 25 30 3.5 


Average 89 0 11 - 81 60 - - 
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A.2-72 
 


 
GRVTS Vegetation Assessment 


Date: 2/2011 
Site Name: Yorba Linda, SR 91, GRVTS Strip 


 
Station ID 12-348 


 


Quadrant 
% Cover 
Planted 


Vegetation 
% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 99 0 1 Senicio serpens 35 25 0 0 
2 95 0 5 Senicio serpens 35 25 10 0 
3 80 0 20 Senicio serpens 30 25 20 0 
4 98 0 2 Senicio serpens 25 20 30 0 
5 90 0 10 Senicio serpens 25 20 0 3.5 
6 85 0 15 Senicio serpens 20 15 10 3.5 
7 40 0 60 Cynodon dactylon 15 10 20 3.5 
8 3 25 72 Senicio serpens 5 2 30 3.5 


Average 74 3 23 - 24 18 - - 
 


Station ID 12-349 
 


 
 


% Cover 
Planted 


Vegetation 
% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 5 0 95 Cynodon dactylon 5 2 0 0 
2 15 0 85 N/A 15 7 10 0 
3 10 0 90 N/A 5 2 20 0 
4 10 0 90 Cynodon dactylon 7 3 30 0 
5 15 50 35 N/A 0 0 0 3.5 
6 0 50 50 N/A 0 0 10 3.5 
7 5 70 25 Cynodon dactylon 20 10 20 3.5 
8 0 50 50 Cynodon dactylon 0 0 30 3.5 


Average 8 28 65 - 7 3 - - 
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A.2-73 


GRVTS Vegetation Assessment 
Date: 3/2011 


Site Name: Napa, Hwy 29, GRVTS Strip 
 


Station ID 4-308 


Quadrant % Ivy % Ice 
Plant(1)


 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 100 N/A 80 N/A Ivy 27.9 17.8 0 0 
2 100 N/A 90 N/A Ivy 43.2 25.4 10 0 
3 100 N/A 75 N/A Ivy 43.2 22.9 20 0 
4 100 N/A 100 N/A Ivy 94.0 71.1 30 0 
5 100 N/A 100 N/A Ivy 91.4 61.0 30 4 
6 100 N/A 100 N/A Ivy 40.6 25.4 20 4 
7 100 N/A 95 N/A Ivy 27.9 17.8 10 4 
8 100 N/A 100 N/A Ivy 40.6 25.4 0 4 


Average 100 - 93 - - 51.1 33.3 - - 
 


Station ID 4-309 


Quadrant % Ivy % Ice 
Plant(1)


 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 100 N/A 100 N/A Ivy 121.9 88.9 0 0 
2 100 N/A 95 N/A Ivy 91.4 55.9 10 0 
3 100 N/A 100 N/A Ivy 106.7 63.5 20 0 
4 100 N/A 100 N/A Ivy 63.5 55.9 30 0 
5 100 N/A 90 N/A Ivy 86.4 38.1 30 4 
6 100 N/A 100 N/A Ivy 106.7 63.5 20 4 
7 100 N/A 100 N/A Ivy 53.3 30.5 10 4 
8 100 N/A 100 N/A Ivy 127.0 86.4 0 4 


Average 100 - 98 N/A - 94.6 60.3 - - 
(1) Ivy Station, percent Ice plant is not applicable.  
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A.2-74 


GRVTS Vegetation Assessment 
Date: 3/2011 


Site Name: San Mateo, Hwy 380, GRVTS Strip 
 


Station ID 4-312 


Quadrant % Ivy(1) % Ice 
Plant(1)


 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 100 100 0 Ice plant 35 23 0 0 
2 N/A 100 95 0 Ice plant 41 27 10 0 
3 N/A 100 100 0 Ice plant 53 28 20 0 
4 N/A 100 100 0 Ice plant 40 28 30 0 
5 N/A 100 65 0 Ice plant 30 19 30 4 
6 N/A 100 100 0 Ice plant 30 22 20 4 
7 N/A 100 100 0 Ice plant 32 22 10 4 
8 N/A 100 95 0 Ice plant 33 19 0 4 


Average - 100 94 0 - 37 24 - - 
 


(1) Ice plant Station, percent Ivy is not applicable.  
(2) The quadrant positioning has changed since previous assessments. Point 1 is closest to the collection pipe. 
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A.2-75 


 
GRVTS Vegetation Assessment 


Date: 3/2011 
Site Name: Camarillo, Hwy 101, GRVTS Strip 


 
Station ID 7-341 


Quadrant % 
Ivy(1) % Ice plant % Cover 


Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
of collection pipe (m) 


(along collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


5(2) N/A 0 0 100 N/A N/A N/A 0 4 S 
6(2) N/A 0 0 100 N/A N/A N/A 10 4 S 
7 N/A 0 0 95 N/A N/A N/A 20 4 S 
8 N/A 50 0 40 Ice plant 5 3 30 4 S 
13 N/A 65 65 0 Ice plant 5 3 0 2 N 
14 N/A 65 65 0 Ice plant 5 3 10 2 N 
15 N/A 75 80 0 Ice plant 6 4 20 2 N 


16(2) N/A 65 65 0 Ice plant 5 3 30 2 N 
Average - 40 34 42 - 5 3 - - 


 
Station ID 7-342 


Quadrant % 
Ivy(1) % Ice plant % Cover 


Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
of collection pipe (m) 


(along collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 0 0 50 N/A N/A 0 0 4 S 
2 N/A 0 5 60 N/A N/A 0 10 4 S 
3 N/A 0 0 60 N/A N/A 0 20 4 S 
4 N/A 0 0 100 N/A N/A 0 30 4 S 
9 N/A 80 95 0 Ice plant 6 3 0 2 N 
10 N/A 90 95 0 Ice plant 7 3 10 2 N 
11 N/A 80 95 0 Ice plant 6 3 20 2 N 
12 N/A 90 90 0 Ice plant 8 4 30 2 N 


Average - 40 45 33 - 3 2 - - 
(1) Ice plant station, percent Ivy is not applicable. 
(2) Gopher holes located in the vicinity. 
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A.2-76 


GRVTS Vegetation Assessment 
Date: 2/2011 


Site Name: Westminster, I-405, GRVTS Strip 
 


Station ID 12-344 


Quadrant % 
Ivy(2) 


% Ice 
Plant 


% Cover 
Vegetation 


% Cover Bark/ 
Mulch 


Tallest 
Plant 


Type(1) 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants 
(cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 A 30 25 0 0 
2 N/A 100 100 0 A 45 35 10 0 
3 N/A 100 100 0 A 40 30 20 0 
4 N/A 100 100 0 A 40 35 30 0 
5 N/A 0 15 85 N/A 15 15 0 3.5 
6 N/A 0 20 80 N/A 15 10 10 3.5 
7 N/A 0 25 75 N/A 10 5 20 3.5 
8 N/A 85 90 0 A 15 10 30 3.5 


Average - 61 69 30 - 26 21 - - 
 


Station ID 12-345 


Quadrant % 
Ivy(2) 


% Ice 
Plant 


% Cover 
Vegetation 


% Cover Bark/ 
Mulch 


Tallest 
Plant 


Type(1) 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants 
(cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 A 45 30 0 0 
2 N/A 100 100 0 A 35 25 10 0 
3 N/A 100 100 0 A 40 30 20 0 
4 N/A 100 100 0 A 45 40 30 0 
5 N/A 97 100 0 A 30 20 0 3.5 
6 N/A 0 15 60 N/A 8 4 10 3.5 
7 N/A 0 20 70 N/A 10 5 20 3.5 
8 N/A 0 5 70 N/A 7 4 30 3.5 


Average  62 68 25 - 28 20 - - 
(1) Plant Types: (A) Carpobrotus edulis. 
(2) Ice plant Station, percent Ivy is not applicable.  
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A.2-77 


 
GRVTS Vegetation Assessment 


Date: 2/2011 
Site Name: San Diego, SR 52, GRVTS Strip 


 
Station ID 11-329 


Quadrant % 
Ivy(1) 


% Ice 
Plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 100 100 0 Carpobrotus edulis 30 25 0 0 
2 N/A 100 100 0 Carpobrotus edulis 25 20 10 0 
3 N/A 100 100 0 Carpobrotus edulis 25 20 20 0 
4 N/A 100 100 0 Carpobrotus edulis 25 20 30 0 
5 N/A 90 90 0 Centaurea sp. 15 7 0 3.5 
6 N/A 95 100 0 Avena barbata 50 15 10 3.5 
7 N/A 100 100 0 Carpobrotus edulis 20 10 20 3.5 
8 N/A 100 100 0 Centaurea sp. 20 15 30 3.5 


Average - 98 99 0 - 26 17 - - 
 


Station ID 11-330 


Quadrant % 
Ivy(1) 


% Ice 
Plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 100 100 0 Carpobrotus edulis 30 25 0 0 
2 N/A 100 100 0 Carpobrotus edulis 30 25 10 0 
3 N/A 80 80 20 Carpobrotus edulis 20 15 20 0 
4 N/A 100 100 0 Carpobrotus edulis 25 20 30 0 
5 N/A 90 90 0 Avena barbata 20 15 0 3.5 
6 N/A 100 100 0 Carpobrotus edulis 25 20 10 3.5 
7 N/A 90 93 0 Avena barbata 20 15 20 3.5 
8 N/A 60 60 0 Avena barbata 15 8 30 3.5 


Average - 90 90 3 - 23 18 - - 
(1) Ice plant Station, percent Ivy is not applicable.  
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A.2-78 


 
GRVTS Vegetation Assessment 


Date: 3/2011 
Site Name: Newbury Park, Hwy 101, GRVTS Swale 


 
Station ID 7-338 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2) 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
asphalt/concrete 


channel(m) (along) 


North(N)/Southern (S) 
distance from central flow after 
asphalt /concrete channel (m) 


(perpendicular) 
1(1) 90 10 0 B 13 6 0 1 N 
2(1) 80 20 0 B 8 4 0 1 S 
3(1) 90 10 0 B 12 7 10 1 N 
4(1) 90 10 0 B 12 6 10 1 S 


Average 88 13 0 - 11 6 - - 
 


Station ID 7-339 


Quadrant % Cover Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2) 
Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
asphalt/concrete 


channel(m) (along) 


North(N)/Southern (S) 
distance from central flow after 
asphalt /concrete channel (m) 


(perpendicular) 
5(1)


 75 25 0 B 11 5 20 1.5 N 
6 100 0 0 B 13 7 20 1.5 S 
7 100 0 0 B 12 6 30 4 N 
8 100 0 0 B 12 7 30 4 S 
9 100 0 0 B 10 5 40 4 N 
10 100 0 0 B 12 6 40 4 S 
11 100 0 0 B 11 7 50 4 N 
12 100 0 0 B 15 8 50 4 S 
13 20 80 0 B 5 3 60 0(1)


 


14(1) 70 30 0 B 10 6 20 0 
15 100 0 0 B 9 6 30 0 


16(1) 100 0 0 B 8 5 40 0 
17 65 35 0 B 7 4 50 0 


Average 87 13 0 - 10 6 - - 
(1) Gopher holes located in the vicinity. 
(2) Vegetation type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
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A.2-79 


 
GRVTS Vegetation Assessment 


Date: 2/2011 
Site Name: Carlsbad, I-5, GRVTS Swale 


 
Station ID 11-327 


Quadrant % 
Ivy(5) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Mulch/Bark Tallest Plant Type 


Tallest 
height 
(cm) 


Ave 
height 
(cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1(1) N/A 95 95 0 Carpobrotus edulis 25 15 0 2 
2(1) N/A 99 100 0 Carpobrotus edulis 25 20 10 2 
3(1) N/A 97 100 0 Carpobrotus edulis 35 20 20 2 
4(1) N/A 100 100 0 Carpobrotus edulis 40 30 30 2 
5(2) N/A 95 100 0 Cynodon dactylon 30 25 0 2 
6(2) N/A 85 100 0 Carpobrotus edulis 25 20 10 2 
7(2) N/A 97 100 0 Carpobrotus edulis 25 20 20 2 
9(3) N/A 97 100 0 Carpobrotus edulis 30 25 0 2 
10(3) N/A 95 100 0 Carpobrotus edulis 30 20 10 2 
11(3) N/A 100 100 0 Carpobrotus edulis 45 30 20 2 
12(3) N/A 100 100 0 Carpobrotus edulis 50 35 30 2 
13(3) N/A 100 100 0 Carpobrotus edulis 45 30 40 2 
14(3) N/A 100 100 0 Carpobrotus edulis 50 40 50 2 


Average - 97 100 0 - 35 25 - - 
(1) Northern most bioswale. 
(2) Center bioswale. 
(3) Southern bioswale. 
(4) Vegetation Type: (A) Carpobrotus edulis, (B) Ambrosia acanthicarpa, (C) Hordeum sp. 
(5) Ice plant Station, percent Ivy is not applicable.  
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A.2-81 
 


 
GRVTS Vegetation Assessment 


Date: 5/2011 
Site Name: Sacramento, I-5, ERVTS Strip 


 
Station ID 3-362 


Quadrant 
% Cover of 


Planted 
Vegetation(1) 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2) 


Tallest Plant 
Height 
(cm)(3) 


Average 
Height all 


Plants (cm) 


Distance South/ North 
from Northwest/ 


Southwest Corner of 
Flume (m) 


Distance West from 
Northwest Corner of 


Flume (m) 


A-1 60 30 10 C 7.5 4 24.0 (S, NW) 7 
A-2 30 60 10 C 5 2.5 14.0 (S, NW) 7 
A-3 95 0 0 C 7.5 7.5 4.0 (S, NW) 7 


Average 62 30 7 - 7 5 - - 
 


Station ID 3-363 


Quadrant 
% Cover of 


Planted 
Vegetation(1)


 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2)
 


Tallest Plant 
Height (cm) 


(3) 


Average 
Height all 


Plants (cm) 


Distance South/ North 
from Northwest/ 


Southwest Corner of 
Flume (m) 


Distance West from 
Northwest Corner of 


Flume (m) 


A-1 60 5 35 A 18 7.5 3.5 (N, SW) 6 
A-2 20 0 80 A 25.5 20 13.5 (N, SW) 6 
A-3 90 0 10 A 28 15 23.5 (N, SW) 6 
B-1 5 0 95 A 23 20 3.5 (N, SW) 2 
B-2 40 0 60 A 30.5 7.5 13.5 (N, SW) 2 
B-3 80 0 20 A 23 18 23.5 (N, SW) 2 


Average 42 0 58 - 26 15 - - 
(1) Replanting was performed the week of November 29, 2010. 
(2) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy.  
(3) Vegetation was mowed affecting the plant height. 
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A.2-82 
 


GRVTS Vegetation Assessment 
Date: 5/2011 


Site Name: Sacramento, I-5, ERVTS Strip 
 


Station ID 3-364 


Quadrant % Cover Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2)
 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance South/ North 
from Northwest/ 


Southwest Corner of 
Flume (m) 


Distance West from 
Northwest Corner of 


Flume (m) 


A-1 90 0 10 B 13 7.5 24.0 (S, NW) 7 
A-2 75 0 25 B 13 7.5 13.5 (S, NW) 7 
A-3 60 5 35 B 15 13 3.5 (S, NW) 7 
B-1 90 0 10 B 18 13 24.0 (S, NW) 3 
B-2 90 0 10 B 18 10 13.5 (S, NW) 3 
B-3 60 0 40 B 21.5 15 3.5 (S, NW) 3 


Average 80 0 20 - 19 13 - - 
 


Station ID 3-365 


Quadrant % Cover Planted 
Vegetation(1)


 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type(2)
 


Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance South/ North 
from Northwest/ 


Southwest Corner of 
Flume (m) 


Distance West from 
Northwest Corner of 


Flume (m) 


A-1 85 15 0 C 10 7.5 3.5 (S, NW) 5.5 
A-2 100 0 0 C 18 13 13.5 (N, NW) 5.5 
A-3 100 0 0 C 15 10 23.5 (N, NW) 5.5 
B-1 100 0 0 C 21.5 15 3.5 (N, NW) 1.5 
B-2 100 0 0 C 18 15 13.5 (N, NW) 1.5 
B-3 5 95 0 C 10 5 23.5 (N, NW) 1.5 


Average 68 32 0 - 17 12 - - 
(1) Replanting was performed the week of November 29, 2010. 
(2) Vegetation Type: (A) Baccharis; (B) Myoporum; and (C) Ivy.  
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A.2-83 
 


GRVTS Vegetation Assessment 
Date: 5/2011 


Site Name: Yorba Linda, SR 91, GRVTS Strip 
 


Station ID 12-346 
 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 100 0 0 Iva hayesiana 65 35 0 0 
2 100 0 0 Iva hayesiana 110 60 10 0 
3 100 0 0 Cynodon dactylon 90 50 20 0 
4 0 0 95 Iva hayesiana 40 10 30 0 


Average 75 0 24 - 76 39 - - 
 


Station ID 12-347 
 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 
Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 100 0 0 Iva hayesiana 100 60 0 0 
2 100 0 0 Iva hayesiana 120 75 10 0 
3 100 0 0 Iva hayesiana 125 80 20 0 
4 100 0 0 Iva hayesiana 90 50 30 0 
5 100 0 0 Iva hayesiana 100 70 0 3.5 
6 100 0 0 Iva hayesiana 70 50 10 3.5 
7 100 0 0 Iva hayesiana 80 50 20 3.5 
8 95 0 5 Iva hayesiana 60 45 30 3.5 


Average 99 0 1 - 93 60 - - 
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A.2-84 
 


 
GRVTS Vegetation Assessment 


Date: 5/2011 
Site Name: Yorba Linda, SR 91, GRVTS Strip 


 
Station ID 12-348 


 


Quadrant 
% Cover 
Planted 


Vegetation 
% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 98 0 2 Senicio serpens 25 20 0 0 
2 95 0 5 Senicio serpens 20 15 10 0 
3 97 0 3 Senicio serpens 25 20 20 0 
4 95 0 5 Senicio serpens 20 15 30 0 
5 95 0 5 Senicio serpens 20 15 0 3.5 
6 97 0 3 Senicio serpens 25 20 10 3.5 
7 75 0 25 Cynodon dactylon 20 15 20 3.5 
8 10 55 20 Senicio serpens 20 10 30 3.5 


Average 83 7 9 - 22 16 - - 
 


Station ID 12-349 
 


Quadrant 
% Cover 
Planted 


Vegetation 
% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type Tallest Plant 
Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 20 0 75 Cynodon dactylon 25 5 0 0 
2 70 0 30 N/A 15 10 10 0 
3 10 0 87 N/A 15 10 20 0 
4 15 0 60 Cynodon dactylon 50 15 30 0 
5 0 0 100 N/A 0 0 0 3.5 
6 0 0 100 N/A 0 0 10 3.5 
7 0 0 100 Cynodon dactylon 0 10 20 3.5 
8 0 0 100 Cynodon dactylon 0 0 30 3.5 


Average 14 0 82 - 13 6 - - 
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A.2-85 


 
GRVTS Vegetation Assessment 


Date: 5/2011 
Site Name: Napa, Hwy 29, GRVTS Strip 


 
Station ID 4-308 


Quadrant % Ivy(1) % Ice 
Plant(1)


 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1(2) 100 N/A 65 N/A Ivy 28 25 0 0 
2 100 N/A 100 N/A Ivy 90 40 10 0 
3 100 N/A 100 N/A Ivy 90 50 20 0 
4 100 N/A 100 N/A Ivy 110 80 30 0 
5 100 N/A 100 N/A Ivy 60 40 30 4 
6 100 N/A 100 N/A Ivy 33 28 20 4 
7 100 N/A 100 N/A Ivy 31 29 10 4 
8 100 N/A 100 N/A Ivy 40 25 0 4 


Average 100 - 96 - - 60 40 - - 
 


Station ID 4-309 


Quadrant % Ivy(1) % Ice 
Plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1(2) 100 N/A 80 N/A Ivy 120 90 0 0 
2 100 N/A 100 N/A Ivy 100 65 10 0 


3(2) 100 N/A 50 N/A Ivy 70 45 20 0 
4(2) 100 N/A 90 N/A Ivy 50 33 30 0 
5 100 N/A 100 N/A Ivy 67 50 30 4 
6 100 N/A 100 N/A Ivy 53 46 20 4 
7 100 N/A 100 N/A Ivy 33 27 10 4 
8 100 N/A 100 N/A Ivy 78 56 0 4 


Average 100 - 90 N/A - 71 52 - - 
(1) Ivy Station, percent Ice plant is not applicable.  
(2) Pruning to clear Ivy from the collection pipes resulted in a decline in percent cover. 
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A.2-86 


GRVTS Vegetation Assessment 
Date: 5/2011 


Site Name: San Mateo, Hwy 380, GRVTS Strip 
 


Station ID 4-312 


Quadrant % 
Ivy(1) 


% Ice 
Plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 100 100 0 Ice plant 36 23 0 0 
2 N/A 100 98 0 Ice plant 34 30 10 0 
3 N/A 100 100 0 Ice plant 40 30 20 0 
4 N/A 100 100 0 Ice plant 45 35 30 0 


5(2) N/A 100 85 0 Ice plant 32 25 30 4 
6 N/A 100 100 0 Ice plant 40 28 20 4 
7 N/A 100 100 0 Ice plant 44 27 10 4 
8 N/A 100 99 0 Ice plant 42 24 0 4 


Average - 100 98 0 - 39 28 - - 
(1) Ice plant Station, percent Ivy is not applicable. 
(2) Sum of ‘% Cover Vegetation’ and ‘% Cover Bark/ Mulch’ does not equal 100% if any portion of the quadrant was bare soil, gravel, or 
pavement. 
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A.2-87 


 
GRVTS Vegetation Assessment 


Date: 4/2011 
Site Name: Camarillo, Hwy 101, GRVTS Strip 


 
Station ID 7-341 


Quadrant % Ivy(1) % Ice plant 
% Cover 


Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


5 N/A 0 0 100 N/A N/A N/A 0 4 S 
6 N/A 0 0 100 N/A N/A N/A 10 4 S 


7(2) N/A 0 0 95 N/A N/A N/A 20 4 S 
8(2) N/A 50 0 40 Ice plant 5 3 30 4 S 
13 N/A 65 65 0 Ice plant 5 3 0 2 N 
14 N/A 65 65 0 Ice plant 5 3 10 2 N 
15 N/A 75 80 0 Ice plant 6 4 20 2 N 
16 N/A 65 65 0 Ice plant 5 3 30 2 N 


Average - 40 34 42 - 3 2 - - 
 


Station ID 7-342 


Quadrant % Ivy(1) % Ice plant 
% Cover 


Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest Plant 
Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 0 10 50 N/A N/A N/A 0 4 S 
2 N/A 0 0 75 N/A N/A N/A 10 4 S 
3 N/A 5 5 80 N/A 2 N/A 20 4 S 
4 N/A 0 0 100 N/A N/A N/A 30 4 S 
9 N/A 95 100 0 Ice plant 6 0 0 2 N 
10 N/A 100 100 0 Ice plant 8 0 10 2 N 
11 N/A 90 100 0 Ice plant 8 2 20 2 N 
12 N/A 95 100 0 Ice plant 7 0 30 2 N 


Average - 48 52 38 - 4 3 - - 
(1) Ice plant Station, percent Ivy is not applicable. 
(2) Ice plant showing signs of re-growth. 
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A.2-88 


 
GRVTS Vegetation Assessment 


Date: 5/2011 
Site Name: Westminster, I-405, GRVTS Strip 


 
Station ID 12-344 


Quadrant % 
Ivy(2) % Ice 


plant 
% Cover 


Vegetation 
% Cover Bark/ 


Mulch 


Tallest 
Plant 


Type(1) 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants 
(cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 A 45 30 0 0 
2 N/A 100 100 0 A 35 25 10 0 
3 N/A 100 100 0 A 45 40 20 0 
4 N/A 100 100 0 A 40 30 30 0 
5 N/A 60 60 40 N/A 15 10 0 3.5 
6 N/A 10 12 88 N/A 10 10 10 3.5 
7 N/A 25 28 72 N/A 40 10 20 3.5 
8 N/A 100 100 0 A 25 15 30 3.5 


Average - 74 75 25 - 32 21 - - 
 


Station ID 12-345 


Quadrant % 
Ivy(2) % Ice 


plant 
% Cover 


Vegetation 
% Cover Bark/ 


Mulch 


Tallest 
Plant 


Type(1) 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants 
(cm) 


Distance from 
beginning of collection 


pipe (m) (along 
collection pipe) 


Distance from collection 
pipe (m) (perpendicular to 


collection pipe) 


1 N/A 100 100 0 A 50 35 0 0 
2 N/A 100 100 0 A 40 25 10 0 
3 N/A 100 100 0 A 40 30 20 0 
4 N/A 100 100 0 A 45 35 30 0 
5 N/A 100 100 0 A 25 15 0 3.5 
6 N/A 60 60 40 N/A 20 10 10 3.5 
7 N/A 20 20 80 N/A 15 10 20 3.5 
8 N/A 35 36 64 N/A 25 10 30 3.5 


Average - 77 77 23 - 33 21 - - 
(1) Plant Types: (A) Carpobrotus edulis. 
(2) Ice plant Station, percent Ivy is not applicable. 
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A.2-89 


 
GRVTS Vegetation Assessment 


Date: 5/2011 
Site Name: San Diego, SR 52, GRVTS Strip 


 
Station ID 11-329 


Quadrant % 
Ivy(1) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 100 100 0 Carpobrotus edulis 40 30 0 0 
2 N/A 100 100 0 Carpobrotus edulis 45 35 10 0 
3 N/A 100 100 0 Carpobrotus edulis 40 30 20 0 
4 N/A 100 100 0 Carpobrotus edulis 35 30 30 0 
5 N/A 95 100 0 Centaurea sp. 35 15 0 3.5 
6 N/A 100 100 0 Avena barbata 20 15 10 3.5 
7 N/A 100 100 0 Carpobrotus edulis 30 20 20 3.5 
8 N/A 100 100 0 Centaurea sp. 20 15 30 3.5 


Average - 99 100 0 - 33 24 - - 
 


Station ID 11-330 


Quadrant % 
Ivy(1) 


% Ice 
plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 100 100 0 Carpobrotus edulis 30 20 0 0 
2 N/A 100 100 0 Carpobrotus edulis 35 20 10 0 
3 N/A 100 100 0 Carpobrotus edulis 35 25 20 0 
4 N/A 100 100 0 Carpobrotus edulis 25 20 30 0 
5 N/A 100 100 0 Avena barbata 20 15 0 3.5 
6 N/A 100 100 0 Carpobrotus edulis 40 30 10 3.5 
7 N/A 100 100 0 Avena barbata 30 20 20 3.5 
8 N/A 98 100 0 Avena barbata 40 15 30 3.5 


Average - 100 100 0 - 32 21 - - 
(1) Ice plant Station, percent Ivy is not applicable. 
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A.2-90 


 
GRVTS Vegetation Assessment 


Date: 4/2011 
Site Name: Newbury Park, Hwy 101, GRVTS Swale 


 
Station ID 7-338 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type (2)
 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
asphalt/concrete 


channel(m) (along) 


North(N)/Southern (S) 
distance from central flow 


after asphalt /concrete 
channel (m) (perpendicular) 


1 100 0 0 B 13 6 0 1 N 
2 50 50 0 B 7 3 0 1 S 
3 100 0 0 B 12 7 10 1 N 


4(1) 95 5 0 B 12 6 10 1 S 
Average 86 14 0 - 11 6 - - 


 
Station ID 7-339 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type (2)
 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
asphalt/concrete 


channel(m) (along) 


North(N)/Southern (S) 
distance from central flow 


after asphalt /concrete 
channel (m) (perpendicular) 


5(1)
 85 15 0 B 12 6 20 1.5 N 


6(1) 100 0 0 B 14 9 20 1.5 S 
7 100 0 0 B 12 6 30 4 N 
8 100 0 0 B 13 8 30 4 S 
9 100 0 0 B 10 5 40 4 N 
10 100 0 0 B 15 9 40 4 S 
11 100 0 0 B 13 7 50 4 N 
12 100 0 0 B 15 10 50 4 S 
13 10 90 0 B 4 4 60 0(1)


 


14 70 30 0 B 10 6 20 0 
15 100 0 0 B 9 6 30 0 
16 100 0 0 B 8 5 40 0 
17 60 40 0 B 6 3 50 0 


Average 87 13 0 - 11 6 - - 
(1) Gopher holes located in the vicinity. 
(2) Vegetation type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 
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A.2-91 


 
GRVTS Vegetation Assessment 


Date: 5/2011 
Site Name: Carlsbad, I-5, GRVTS Swale 


 
Station ID 11-327 


Quadrant % Ivy(5) % Ice 
plant 


% Cover 
Vegetation 


% Cover 
Mulch/Bark Tallest Plant Type 


Tallest 
height 
(cm) 


Ave 
height 
(cm) 


Distance from 
beginning of 


collection pipe 
(m) (along 


collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1(1) N/A 100 100 0 Carpobrotus edulis 35 25 0 2 
2(1) N/A 90 100 0 Carpobrotus edulis 40 30 10 2 
3(1) N/A 100 100 0 Carpobrotus edulis 35 25 20 2 
4(1) N/A 90 100 0 Carpobrotus edulis 70 15 30 2 
5(2) N/A 85 100 0 Cynodon dactylon 35 25 0 2 
6(2) N/A 70 100 0 Carpobrotus edulis 40 30 10 2 
7(2) N/A 95 100 0 Carpobrotus edulis 35 25 20 2 
9(3) N/A 50 100 0 Carpobrotus edulis 65 40 0 2 
10(3) N/A 100 100 0 Carpobrotus edulis 40 30 10 2 
11(3) N/A 100 100 0 Carpobrotus edulis 40 30 20 2 
12(3) N/A 100 100 0 Carpobrotus edulis 45 35 30 2 
13(3) N/A 100 100 0 Carpobrotus edulis 40 30 40 2 
14(3) N/A 100 100 0 Carpobrotus edulis 50 30 50 2 


Average - 91 100 0 - 44 28 - - 
(1) Northern most bioswale. 
(2) Center bioswale. 
(3) Southern bioswale. 
(4) Vegetation Type: (A) Carpobrotus edulis, (B) Ambrosia acanthicarpa, (C) Hordeum sp. 
(5) Ice plant Station, percent Ivy is not applicable. 
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(JULY-SEPTEMBER) 
 
 


VEGETATION ASSESSMENTS 
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A.2-93 


GRVTS Vegetation Assessment 
Date: 8/2011 


Site Name: San Mateo, Hwy 380, GRVTS Strip 
 


Station ID 4-312 


Quadrant % Ivy(1) % Ice 
plant 


% Cover 
Vegetation(2) 


% Cover 
Bark/ 


Mulch(2) 


Tallest 
Plant 
Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 100 100 0 Ice plant 30.5 20.2 0 0 
2 N/A 100 100 0 Ice plant 30.0 28.8 10 0 
3 N/A 100 100 0 Ice plant 30.2 20.9 20 0 
4 N/A 100 100 0 Ice plant 30.8 20.7 30 0 


5(2) N/A 100 98 2 Ice plant 20.6 18.0 30 4 
6 N/A 100 100 0 Ice plant 30.6 20.0 20 4 
7 N/A 100 100 0 Ice plant 30.0 20.4 10 4 
8 N/A 100 100 0 Ice plant 30.0 20.3 0 4 


Average - 100 100 0 - 29.1 21.2 - - 
(1) Ice plant station, percent Ivy is not applicable. 
(2) Sum of ‘% Cover Vegetation’ and ‘% Cover Bark/ Mulch’ does not equal 100% if any portion of the quadrant was bare soil, gravel, or 
pavement. 







Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study 2009-2013 Final Report 
CTSW-RT-13-290.02.1 June 2013 
 


A.2-94 


 
GRVTS Vegetation Assessment 


Date: 7/2011 
Site Name: Camarillo, Hwy 101, GRVTS Strip 


 
Station ID 7-341 


Quadrant % Ivy(1) % Ice 
Plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height All 


Plants 
(cm) 


Distance from beginning 
of collection pipe (m) 


(along collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


5 N/A 0 0 95 N/A N/A N/A 0 4 S 
6 N/A 0 0 100 N/A N/A N/A 10 4 S 


7(2) N/A 0 0 100 N/A N/A N/A 20 4 S 
8(2) N/A 0 0 100 Ice plant 5 5 30 4 S 
13 N/A 5 5 65 Ice plant 5 5 0 2 N 
14 N/A 85 85 0 Ice plant 11 5 10 2 N 
15 N/A 95 95 0 Ice plant 13 8 20 2 N 
16 N/A 95 95 0 Ice plant 13 9 30 2 N 


Average - 35 35 58 - 5 3 - - 
 


Station ID 7-342 


Quadrant % Ivy(1) % Ice 
Plant 


% Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height All 


Plants 
(cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 0 0 45 N/A N/A N/A 0 4 S 
2 N/A 0 0 25 N/A N/A N/A 10 4 S 
3 N/A 0 0 25 N/A N/A N/A 20 4 S 
4 N/A 0 0 98 N/A N/A N/A 30 4 S 
9 N/A 95 95 0 Ice plant 15 8 0 2 N 
10 N/A 95 95 0 Ice plant 18 10 10 2 N 
11 N/A 95 95 0 Ice plant 13 10 20 2 N 
12 N/A 85 85 15 Ice plant 5 5 30 2 N 


Average - 48 46 26  6 4 - - 
(1) Ice plant station, percent Ivy is not applicable. 
(2)  Ice plant showing signs of re-growth. 
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A.2-95 


 
GRVTS Vegetation Assessment 


Date: 7/2011 
Site Name: Newbury Park, Hwy 101, GRVTS Swale 


 
Station ID 7-338 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark 


Mulch 


Tallest 
Plant 


Type(2)  


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
asphalt/concrete 


channel(m) (along) 


North(N)/Southern (S) 
distance from central flow after 
asphalt /concrete channel (m) 


(perpendicular) 
1 100 0 0 B 14 10.2 0 1 N 
2 0 100 0 B 0 0.0 0 1 S 
3 100 0 0 B 13 7.6 10 1 N 


4(1) 100 0 0 B 13 7.6 10 1 S 
Average 75 25 0 - 10 6.4 - - 


 
Station ID 7-339 


Quadrant 
% Cover 
Planted 


Vegetation 


% Cover 
Bare Soil 


% 
Cover 
Bark 


Mulch 


Tallest 
Plant 


Type(2)
 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants 
(cm) 


Distance from 
beginning 


asphalt/concrete 
channel(m) (along) 


North(N)/Southern (S) 
distance from central flow 


after asphalt /concrete 
channel (m) (perpendicular) 


5(1)
 100 0 0 B 20 15.2 20 1.5 N 


6(1) 100 0 0 B 20 20.0 20 1.5 S 
7 100 0 0 B 13 10.2 30 4 N 
8 100 0 0 B 20 12.7 30 4 S 
9 100 0 0 B 15 10.2 40 4 N 
10 100 0 0 B 22 17.8 40 4 S 
11 100 0 0 B 10 10.2 50 4 N 
12 100 0 0 B 20 15.2 50 4 S 
13 100 0 0 B 0 0.0 60 0(1)


 


14 0 100 0 B 13 10.2 20 0 
15 70 30 0 B 13 10.2 30 0 
16 100 0 0 B 3 2.5 40 0 
17 80 20 0 B 3 2.5 50 0 


Average 88 12 0 - 13 10.6 - - 
(1) Gopher holes located in the vicinity. 
(2) Vegetation type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


FALL 2011  


(AUGUST-DECEMBER) 
 
 


VEGETATION ASSESSMENTS 







Ornamental Roadside Vegetated Treatment Sites (ORVTS) Study 2009-2013 Final Report 
CTSW-RT-13-290.02.1 June 2013 
 


A.2-97 


GRVTS Vegetation Assessment 
Date: 10/2011 


Site Name: San Mateo, Hwy 380, GRVTS Strip 
 


Station ID 4-312 


Quadrant % Ivy(1) % Ice 
plant(1)


 


% Cover 
Vegetation(2) 


% Cover 
Bark/ 


Mulch(2) 


Tallest 
Plant Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from 
beginning of 


collection pipe (m) 
(along collection 


pipe) 


Distance from collection 
pipe (m) (perpendicular 


to collection pipe) 


1 N/A 100 99 0 Ice plant 30.4 20.4 0 0 
2 N/A 100 100 0 Ice plant 20.7 20.1 10 0 
3 N/A 100 99 0 Ice plant 30.2 20.3 20 0 
4 N/A 100 98 0 Ice plant 20.9 20.3 30 0 


5(2) N/A 100 100 0 Ice plant 20.8 10.9 30 4 
6 N/A 100 100 0 Ice plant 30.0 10.7 20 4 
7 N/A 100 100 0 Ice plant 20.9 20.2 10 4 
8 N/A 100 100 0 Ice plant 30.0 20.2 0 4 


Average - 100 100 0 - 25.5 17.9 - - 
(1) Ice plant Station, percent Ivy is not applicable. 
(2) Sum of ‘% Cover Vegetation’ and ‘% Cover Bark/ Mulch’ does not equal 100% if any portion of the quadrant was bare soil, gravel, or 
pavement. 
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A.2-98 


 
GRVTS Vegetation Assessment 


Date: 10/2011 
Site Name: Camarillo, Hwy 101, GRVTS Strip 


 
Station ID 7-341 


Quadrant % Ivy(1) % Ice plant % Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
of 


collection pipe (m) 
(along collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


5 N/A 0 0 100 N/A N/A N/A 0 4 S 
6 N/A 0 0 100 N/A N/A N/A 10 4 S 


7(2) N/A 0 0 100 N/A N/A N/A 20 4 S 
8(2) N/A 0 0 100 Ice plant N/A N/A 30 4 S 
13 N/A 5 5 95 Ice plant 10.2 10.2 0 2 N 
14 N/A 75 75 0 Ice plant 16.5 12.7 10 2 N 
15 N/A 100 100 0 Ice plant 15.2 11.4 20 2 N 
16 N/A 85 85 0 Ice plant 15.2 11.4 30 2 N 


Average  33 33 62  7.1 5.7   
 


Station ID 7-342 


Quadrant % Ivy(1) % Ice plant % Cover 
Vegetation 


% Cover 
Bark/ 
Mulch 


Tallest Plant 
Type 


Tallest 
Plant 


Height (cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
of 


collection pipe (m) 
(along collection pipe) 


Distance from 
collection pipe (m) 
(perpendicular to 
collection pipe) 


1 N/A 0 0 60 N/A N/A N/A 0 4 S 
2 N/A 0 0 100 N/A N/A N/A 10 4 S 
3 N/A 0 0 100 N/A 2 N/A 20 4 S 
4 N/A 0 0 100 N/A N/A N/A 30 4 S 
9 N/A 90 90 0 Ice plant 20.3 15.2 0 2 N 
10 N/A 100 100 0 Ice plant 15.2 12.7 10 2 N 
11 N/A 95 95 0 Ice plant 17.8 14.0 20 2 N 
12 N/A 90 90 0 Ice plant 12.7 8.9 30 2 N 


Average - 47 47 45 - 8.3 6.4 - - 
(1) Ice plant Station, percent Ivy is not applicable. 
(2) Ice plant showing signs of re-growth. 
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A.2-99 


 
GRVTS Vegetation Assessment 


Date: 10/2011 
Site Name: Newbury Park, Hwy 101, GRVTS Swale 


 
Station ID 7-338 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant Type 


(1)
 


Tallest 
Plant 


Height 
(cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
asphalt/concrete 


channel(m) (along) 


North(N)/Southern (S) 
distance from central flow after 
asphalt /concrete channel (m) 


(perpendicular) 
1 100 0 0 B 20.3 12.7 0 1 N 
2 0 100 0 B 0.0 0.0 0 1 S 
3 100 0 0 B 20.3 7.6 10 1 N 
4 100 0 0 B 12.7 8.9 10 1 S 


Average 75 25 0 - 13.3 7.3 - - 
 


Station ID 7-339 


Quadrant 
% Cover of 


Planted 
Vegetation 


% Cover 
Bare Soil 


% Cover 
Bark/ 
Mulch 


Tallest 
Plant 


Type (1)
 


Tallest 
Plant Height 


(cm) 


Average 
Height all 


Plants (cm) 


Distance from beginning 
asphalt/concrete 


channel(m) (along) 


North(N)/Southern (S) 
distance from central flow 


after asphalt /concrete 
channel (m) (perpendicular) 


5 100 0 0 B 14.0 8.9 20 1.5 N 
6 100 100 0 B 19.1 14.0 20 1.5 S 
7 100 0 0 B 14.0 7.6 30 4 N 
8 100 0 0 B 19.1 12.7 30 4 S 
9 100 0 0 B 14.0 8.9 40 4 N 
10 100 0 0 B 16.5 11.4 40 4 S 
11 100 0 0 B 14.0 7.6 50 4 N 
12 100 0 0 B 20.3 16.5 50 4 S 
13 0 100 0 B 0.0 0.0 60 0(1)


 


14 75 25 0 B 10.2 7.6 20 0 
15 100 0 0 B 17.8 10.2 30 0 
16 90 10 0 B 10.2 7.6 40 0 
17 100 0 0 B 12.7 7.6 50 0 


Average 90 18 0 - 14.0 9.3 - - 
(1) Vegetation type: (A) Baccharis; (B) Myoporum; and (C) Ivy. 





