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EXECUTIVE SUMMARY 

 
The Orange County Transportation Authority (OCTA) and California Department of 
Transportation (Caltrans) propose improvements on Interstate 405 (I-405) between SR-73 (PM 
9.3) and Interstate 605 (I-605) (PM 24.2) (Regional Transportation Plan and Regional 
Transportation Improvement Plan ID ORA030605).  The project covers a distance of 
approximately 16 miles.  Within the limits of the proposed project, I-405 is a controlled-access 
highway facility with a fenced right-of-way (ROW), separated by grade from crossing traffic, with 
vehicular access limited to interchanges.  Within the project area, I-405 consists of 8 to 12 
mixed-flow general purpose (GP) lanes and two high-occupancy vehicle (HOV) lanes.  There 
are three proposed Build Alternatives.  Alternative 1 includes one additional general purpose 
lane in each direction and interchange reconfigurations at Euclid Street, Ellis Avenue, 
Brookhurst Street, Magnolia Street, Warner Avenue, Beach Boulevard, and Westminster 
Boulevard.  Alternative 2 would add one general purpose lane in each direction of I-405 from 
Euclid Street to the I-605 interchange (as in Alternative 1), plus add a second general purpose 
lane in the northbound direction from Brookhurst Street to the SR-22/7th Street interchange and 
a second general purpose lane in the southbound direction from the Seal Beach Boulevard on-
ramp to Brookhurst Street.   Alternative 3 would add one GP lane in each direction of I-405 from 
Euclid Street to the I-605 interchange (as in Alternatives 1 and 2), plus add a tolled express lane 
in each direction of I-405 from SR-73 to I-605.  The tolled express lane would be placed beside 
the existing HOV lane in each direction.  The existing HOV lanes and new toll lanes would be 
managed jointly as an Express Lane Facility with two lanes in each direction.  
 
During construction, short-term degradation of air quality may occur due to the release of 
particulate emissions (airborne dust) and other pollutants generated by excavation, grading, 
hauling, and various other activities related to construction.  Site preparation and roadway 
construction would involve clearing, cut-and-fill activities, grading, removing or improving 
existing roadways, and paving roadway surfaces.  The five-year construction period would begin 
in 2015.  All construction vehicles and equipment would be required to be equipped with the 
State-mandated emission control devices pursuant to State emission regulations and standard 
construction practices.  After construction of the proposed project is complete, all construction-
related impacts would cease, thus resulting in a less than significant impact.  Short-term 
construction particulate matter emissions would be further reduced with the implementation of 
required dust suppression measures outlined within the South Coast Air Quality Management 
District rules and regulations.  Caltrans Standard Specifications for Construction (Section 10 
and 18 [Dust Control] and Section 39-3.06 [Asphalt Concrete Plants]) would also be adhered to.  
Therefore, project construction would not violate State or federal air quality standards or 
contribute to the existing air quality violations in the South Coast Air Basin. 
 
A regional operational emissions analysis was completed based on vehicle miles traveled and 
vehicle speeds.  Regional emissions would be less than baseline conditions in years 2020 and 
2040.  This decrease is due to higher vehicle speeds under the build alternatives, which 
generally result in lower emission rates.  Regional operational emissions would result in a 
beneficial impact under the build alternatives.   

 
Particulate matter and carbon monoxide hotspot analyses were completed based on the 
Transportation Conformity Rule.  The proposed project underwent interagency consultation 
which determined the proposed project to be a Project of Air Quality Concern.  A qualitative 
particulate matter hotspot analysis was completed that concluded that the proposed project 
would not cause new or delay timely attainment of the National Ambient Air Quality Standards.  
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In addition, the carbon monoxide analysis was completed in accordance with Caltrans guidance 
and indicated that the proposed project would not generate a carbon monoxide hotspot.    
 
A qualitative diesel particulate matter was completed for the proposed project. It was 
determined that while diesel exhaust may pose potential cancer risks to receptors spending time 
on or near high risk diesel particulate matter facilities, most receptors’ short term exposure 
would only cause minimal harm, and these risks would also greatly diminish in the future 
operating years of the proposed project due to planned emission control regulations.  Diesel 
particulate matter emissions would not result in an adverse impact under the build alternatives.     

 
A Mobile Source Air Toxic analysis was completed for the proposed project.  The analysis 
determined that the build alternatives would have lower emissions compared to the No Build 
Alternative for the years 2020 and 2040.  Mobile Source Air Toxic emissions would not result in 
an adverse impact under the build alternatives.       

 
An asbestos analysis was completed for the proposed project.  The project corridor is not 
located in a known or suspected asbestos area and the likelihood of encountering structural 
asbestos is low due to the nature of the demolished materials.  Asbestos exposure would not 
result in an adverse impact under the build alternatives.  
 
A greenhouse gas analysis was completed pursuant to Caltrans guidelines.  Future greenhouse 
gas emissions (2020 and 2040) would be greater than existing emissions.  Air quality modeling 
indicates that technological changes in automobile engines will not result in less greenhouse 
gas emissions in the future.  However, automobiles will generate fewer greenhouse gas 
emissions under higher speeds.  The proposed project would decrease congestion and increase 
speeds.  Therefore, the proposed project would result in fewer greenhouse gas emissions than 
the No Build Alternative in 2020 and 2040.        

 
Regional and project-level transportation conformity analyses were completed for the proposed 
project.  On a regional level, the proposed project is consistent with the 2008 Regional 
Transportation Plan.  On a local level, the proposed project would not cause new violations or 
increase the frequency or severity of any existing violations, or delay timely attainment of the 
National Ambient Air Quality Standards.  The proposed project would be consistent with 
transportation conformity requirements. 
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1.0 INTRODUCTION 

 

The purpose of this report is to evaluate the potential for air quality impacts of the I-405 
Improvement Project.  Potential air quality emissions are analyzed for construction and 
operational activities.  Mitigation measures for potentially significant impacts are recommended 
when appropriate to reduce air quality emissions. 
 
1.1 PROJECT LOCATION AND SETTING 
 
The proposed project is located in Orange County on I-405 between SR-73 (PM 9.3) and 
Interstate 605 (I-605) (PM 24.1) (Figure 1-1).  The project covers a distance of approximately 
14 miles.  Within the limits of the proposed project, I-405 is a controlled-access highway facility 
with a fenced right-of-way (ROW), separated by grade from crossing traffic, with vehicular 
access limited to interchanges.  Within the project area, I-405 consists of 8 to 12 mixed-flow 
general purpose (GP) lanes and two high-occupancy vehicle (HOV) lanes.  
       
1.2 PROJECT DESCRIPTION 
 
This environmental analysis evaluates the consequences of three build options (Alternatives 1, 
2, and 3), as well as a No Build Alternative.  Descriptions of Alternatives 1, 2, 3, and the No 
Build Alternative are provided below.  Figure 1-2 shows map of the roadway configuration 
associated with each alternative.  Please refer to Air Quality Appendix I for detailed drawings of 
each project alternative. 
 
Common Design Features of the Build Alternatives 
 
Build Alternatives 1, 2, and 3 would include the following features: 
 
 One GP lane would be added in each direction of I-405 from Euclid Street to the I-605 

interchange. 
 

 Travel lanes on the I-405 mainline would be 12-feet-wide, and right side shoulders would 
be 10-feet-wide. 

 
 The pedestrian bridge and local street overcrossings proposed for complete replacement 

under Alternatives 1, 2, and 3 are the following: 
  

- Ward Street 
- Talbert Avenue 
- Brookhurst Street 
- Slater Avenue 
- Bushard Street 
- Warner Avenue 
- Magnolia Street  
- Pedestrian overcrossing near Heil Avenue 
- Newland Street 
- Edinger Avenue 
- McFadden Avenue 
- Bolsa Avenue 
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- Goldenwest Street 
- Edwards Street 
- Westminster Boulevard 
- Springdale Street 
- Bolsa Chica Road  

 
 The Euclid Street/Ellis Avenue undercrossing bridge would be modified and extended. 
 
 Two railroad overheads would be modified and extended.1   
 
 Each build alternative would include interchange reconfigurations at Euclid Street, Ellis 

Avenue, Brookhurst Street, Magnolia Street, Warner Avenue, Beach Boulevard, and 
Westminster Boulevard. 

 
 Maintenance vehicle pullouts (MVP) would be included in various locations under each 

build alternative.  
 
Unique Features of Build Alternatives 
 
Alternative 1 – Add One General Purpose (GP) Lane in Each Direction 
 
Alternative 1 would add a single GP lane in each direction of I-405 from Euclid Street to the I-
605 interchange.  
 
Alternative 1 would provide a full standard highway cross section, with 12-foot-wide mainline 
travel lanes as well as 10-foot-wide shoulders on both left (inside) and right (outside) sides in 
both directions. 
 
Alternative 2 – Add Two GP Lanes in Each Direction 
 
Alternative 2 would add one GP lane in each direction of I-405 from Euclid Street to the I-605 
interchange (as in Alternative 1), plus add a second GP lane in the northbound direction from 
Brookhurst Street to the SR-22/7th Street interchange and a second GP lane in the southbound 
direction from the Seal Beach Boulevard on-ramp to Brookhurst Street.  
 
Alternative 2 would provide a full standard highway cross section, with 12-foot-wide mainline 
travel lanes and shoulders on the left and right sides in both directions.  Right side (outside) 
shoulders would be 10-feet-wide, while left side (inside) shoulders would have a maximum width 
of 10 feet with a provision for a widened left shoulder for HOV enforcement areas under 
consideration. 
 
Alternative 3 – Express Facility 
 
Alternative 3 would add one GP lane in each direction of I-405 from Euclid Street to the I-605 
interchange (as in Alternatives 1 and 2), plus add a tolled express lane in each direction of I-405 
from SR-73 to I-605.  The tolled express lane would be placed beside the existing HOV lane in 

                                                 
1The freeway passes over the Union Pacific Railroad (UPRR) on the Bolsa Overhead (Bridge No. 55-269 at 

PM 17.21) and the U.S. Navy Railroad on the Navy Overhead (Bridge No. 55-272 at PM 18.36).  
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each direction.  The existing HOV lanes and new toll lanes would be managed jointly as an 
Express Lane Facility with two lanes in each direction.  
 
Alternative 3 would provide a full standard highway cross section, with 12-foot-wide mainline 
travel lanes and shoulders on the left and right sides in both directions.  Right side (outside) 
shoulders would be 10-feet-wide, while left side (inside) shoulders would have a maximum width 
of 10 feet with a provision for a widened left shoulder for enforcement areas under 
consideration.  The joint HOV/toll lane Express Lane Facility would be separated from the GP 
lanes by a 1- to 4-foot buffer. 
 
No Build (No Action) Alternative 
 
The No Build Alternative provides a “baseline” for comparing impacts associated with the build 
alternatives because environmental review must consider the effects of not implementing the 
proposed project.  The Project Baseline conditions under the No Build Alternative would provide 
no additional lanes or interchange improvements to the I-405 corridor.  The project area would 
continue to operate with no additional improvements and would not achieve the project’s stated 
purpose and need.  
 

1.3 TRAFFIC DATA 
 
Emission estimations in the Air Quality Report are based on traffic data prepared for the 
proposed project.  Tables 1-1 through 1-3 show I-405 average daily traffic, truck percentages, 
and truck volumes.  Tables 1-4 through 1-6 show I-405 vehicle speeds in each freeway 
direction for GP and HOV lanes.  Tables 1-7 through 1-15 show mainline level of service (LOS), 
and Tables 1-16 through 1-20 show LOS data at on- and off-ramps and nearby intersections.  
Table 1-21 shows mainline vehicle hours traveled (VHT).         
 
 
TABLE 1-1:  EXISTING TRAFFIC VOLUMES 

Location 
Average Daily 

Traffic % Trucks Truck Volume

SR-22 East – I-605 370,260 3.0 11,108

Brookhurst Street – SR-22 East 257,400 3.5 9,009

SR-73 – Brookhurst Street 306,900 3.5 10,742
SOURCE: Albert Grover & Associates, 2011. 

   
 
TABLE 1-2:  FUTURE TRAFFIC VOLUMES – OPENING DAY (YEAR 2020) 

Location 

2020 No Build 2020 Build 

Truck % 
Change ADT 

% 
Trucks 

Truck 
Volume ADT 

% 
Trucks 

Truck 
Volume 

Alternative 1 

SR-22 East – I-605 404,000 3.0 12,120 433,000 3.0 12,990 7.18

Brookhurst Street – SR-22 East 276,000 3.5 9,660 296,000 3.5 10,360 7.25

SR-73 – Brookhurst Street 333,000 3.5 11,655 357,000 3.5 12,495 7.21

Alternative 2 

SR-22 East – I-605 404,000 3.0 12,120 453,000 3.0 13,950 15.10

Brookhurst Street – SR-22 East 276,000 3.5 9,660 310,000 3.5 10,850 12.32

SR-73 – Brookhurst Street 333,000 3.5 11,655 374,000 3.5 13,090 12.31
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TABLE 1-2:  FUTURE TRAFFIC VOLUMES – OPENING DAY (YEAR 2020) 

Location 

2020 No Build 2020 Build 

Truck % 
Change ADT 

% 
Trucks 

Truck 
Volume ADT 

% 
Trucks 

Truck 
Volume 

Alternative 3 

SR-22 East – I-605 404,000 3.0 12,120 455,000 3.0 13,650 12.62

Brookhurst Street – SR-22 East 276,000 3.5 9,660 314,000 3.5 10,990 13.77

SR-73 – Brookhurst Street 333,000 3.5 11,655 383,000 3.5 13,405 15.02
SOURCE: Albert Grover & Associates, 2011. 

   
 
TABLE 1-3:  FUTURE TRAFFIC VOLUMES – DESIGN DAY (YEAR 2040) 

Location 

2040 No Build 2040 Build 

Truck % 
Change ADT 

% 
Trucks 

Truck 
Volume ADT 

% 
Trucks 

Truck 
Volume 

Alternative 1 

SR-22 East – I-605 427,000 3.0 12,810 475,000 3.0 14,250 11.24

Brookhurst Street – SR-22 East 288,000 3.5 10,080 321,000 3.5 11,235 11.46

SR-73 – Brookhurst Street 351,000 3.5 12,285 391,000 3.5 13,685 11.40

Alternative 2 

SR-22 East – I-605 427,000 3.0 12,810 509,000 3.0 15,270 19.20

Brookhurst Street – SR-22 East 288,000 3.5 10,080 344,000 3.5 12,040 19.44

SR-73 – Brookhurst Street 351,000 3.5 12,285 419,000 3.5 14,665 19.37

Alternative 3 

SR-22 East – I-605 427,000 3.0 12,810 512,000 3.0 15,360 19.91

Brookhurst Street – SR-22 East 288,000 3.5 10,080 352,000 3.5 12,320 22.22

SR-73 – Brookhurst Street 351,000 3.5 12,285 435,000 3.5 15,225 23.93
SOURCE: Albert Grover & Associates, 2011. 

   
 
TABLE 1-4:  I-405 VEHICLE SPEEDS – EXISTING CONDITIONS 

Scenario 

Speed (Miles Per Hour) 

Northbound Southbound 

General Purpose 
Lanes 

High Occupancy 
Vehicle Lanes 

General 
Purpose Lanes 

High Occupancy 
Vehicle Lanes 

Existing Morning Peak Period (6:00 - 9:00 AM)

SR-22 East – I-605 35 55 31 51

Brookhurst Street – SR-22 East 43 53 17 47

SR-73 – Brookhurst Street 65 65 45 55

Existing Evening Peak Period (3:00 - 7:00 PM)

SR-22 East – I-605 47 55 45 55

Brookhurst Street – SR-22 East 45 55 50 60

SR-73 – Brookhurst Street 30 40 53 63

Existing Non-Peak Periods  

SR-22 East – I-605 65 65 65 65

Brookhurst Street – SR-22 East 65 65 65 65

SR-73 – Brookhurst Street 65 65 65 65
SOURCE: Albert Grover & Associates, 2011. 
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TABLE 1-5:  I-405 VEHICLE SPEEDS – OPENING DAY (YEAR 2020) 

Scenario 

Speed (Miles Per Hour) 

Northbound Southbound 

General Purpose 
Lanes 

High Occupancy 
Vehicle Lanes 

General 
Purpose Lanes 

High Occupancy 
Vehicle Lanes 

No Build Morning Peak Period (6:00 - 9:00 AM)

SR-22 East – I-605 35 55 31 51

Brookhurst Street – SR-22 East 43 53 17 47

SR-73 – Brookhurst Street 65 65 45 55

No Build Evening Peak Period (3:00 - 7:00 PM)

SR-22 East – I-605 47 55 45 55

Brookhurst Street – SR-22 East 45 55 50 60

SR-73 – Brookhurst Street 30 40 53 63

No Build Non-Peak Periods  

SR-22 East – I-605 65 65 65 65

Brookhurst Street – SR-22 East 65 65 65 65

SR-73 – Brookhurst Street 65 65 65 65

Alternative 1 Morning Peak Period (6:00 - 9:00 AM) 

SR-22 East – I-605 58 58 18 18

Brookhurst Street – SR-22 East 44 44 33 33

SR-73 – Brookhurst Street 43 53 42 52

Alternative 1 Evening Peak Period (3:00 - 7:00 PM) 

SR-22 East – I-605 42 42 52 52

Brookhurst Street – SR-22 East 33 33 44 44

SR-73 – Brookhurst Street 45 54 45 54

Alternative 1 Non-Peak Periods  

SR-22 East – I-605 65 65 65 65

Brookhurst Street – SR-22 East 65 65 65 65

SR-73 – Brookhurst Street 65 65 65 65

Alternative 2 Morning Peak Period (6:00 - 9:00 AM) 

SR-22 East – I-605 60 60 22 22

Brookhurst Street – SR-22 East 62 62 51 51

SR-73 – Brookhurst Street 53 60 51 57

Alternative 2 Evening Peak Period (3:00 - 7:00 PM) 

SR-22 East – I-605 47 47 56 56

Brookhurst Street – SR-22 East 56 56 56 56

SR-73 – Brookhurst Street 55 62 55 60

Alternative 2 Non-Peak Periods  

SR-22 East – I-605 65 65 65 65

Brookhurst Street – SR-22 East 65 65 65 65

SR-73 – Brookhurst Street 65 65 65 65

Alternative 3 Morning Peak Period (6:00 - 9:00 AM) 

SR-22 East – I-605 64 65 37 65

Brookhurst Street – SR-22 East 58 65 45 65

SR-73 – Brookhurst Street 47 65 43 65

Alternative 3 Evening Peak Period (3:00 - 7:00 PM) 

SR-22 East – I-605 58 65 62 65

Brookhurst Street – SR-22 East 51 65 51 65

SR-73 – Brookhurst Street 48 65 46 65
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TABLE 1-5:  I-405 VEHICLE SPEEDS – OPENING DAY (YEAR 2020) 

Scenario 

Speed (Miles Per Hour) 

Northbound Southbound 

General Purpose 
Lanes 

High Occupancy 
Vehicle Lanes 

General 
Purpose Lanes 

High Occupancy 
Vehicle Lanes 

Alternative 3 Non-Peak Periods  

SR-22 East – I-605 65 65 65 65

Brookhurst Street – SR-22 East 65 65 65 65

SR-73 – Brookhurst Street 65 65 65 65
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-6:  I-405 VEHICLE SPEEDS – DESIGN DAY (YEAR 2040) 

Scenario 

Speed (Miles Per Hour) 

Northbound Southbound 

General Purpose 
Lanes 

High Occupancy 
Vehicle Lanes 

General 
Purpose Lanes 

High Occupancy 
Vehicle Lanes 

No Build Morning Peak Period (6:00 - 9:00 AM)

SR-22 East – I-605 21 21 5 5

Brookhurst Street – SR-22 East 5 5 5 5

SR-73 – Brookhurst Street 7 15 5 10

No Build Evening Peak Period (3:00 - 7:00 PM)

SR-22 East – I-605 10 10 20 20

Brookhurst Street – SR-22 East 5 5 6 6

SR-73 – Brookhurst Street 7 15 8 19

No Build Non-Peak Periods  

SR-22 East – I-605 65 65 65 65

Brookhurst Street – SR-22 East 65 65 65 65

SR-73 – Brookhurst Street 65 65 65 65

Alternative 1 Morning Peak Period (6:00 - 9:00 AM) 

SR-22 East – I-605 38 38 6 6

Brookhurst Street – SR-22 East 19 19 11 11

SR-73 – Brookhurst Street 19 28 13 20

Alternative 1 Evening Peak Period (3:00 - 7:00 PM) 

SR-22 East – I-605 18 18 34 34

Brookhurst Street – SR-22 East 12 12 24 24

SR-73 – Brookhurst Street 19 27 23 32

Alternative 1 Non-Peak Periods  

SR-22 East – I-605 65 65 65 65

Brookhurst Street – SR-22 East 65 65 65 65

SR-73 – Brookhurst Street 65 65 65 65

Alternative 2 Morning Peak Period (6:00 - 9:00 AM) 

SR-22 East – I-605 44 44 7 7

Brookhurst Street – SR-22 East 45 45 31 31

SR-73 – Brookhurst Street 29 39 21 27

Alternative 2 Evening Peak Period (3:00 - 7:00 PM) 

SR-22 East – I-605 22 22 39 39

Brookhurst Street – SR-22 East 35 35 50 50

SR-73 – Brookhurst Street 31 40 34 40

Alternative 2 Non-Peak Periods  
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TABLE 1-6:  I-405 VEHICLE SPEEDS – DESIGN DAY (YEAR 2040) 

Scenario 

Speed (Miles Per Hour) 

Northbound Southbound 

General Purpose 
Lanes 

High Occupancy 
Vehicle Lanes 

General 
Purpose Lanes 

High Occupancy 
Vehicle Lanes 

SR-22 East – I-605 65 65 65 65

Brookhurst Street – SR-22 East 65 65 65 65

SR-73 – Brookhurst Street 65 65 65 65

Alternative 3 Morning Peak Period (6:00 - 9:00 AM) 

SR-22 East – I-605 53 65 14 65

Brookhurst Street – SR-22 East 38 65 25 65

SR-73 – Brookhurst Street 22 65 14 65

Alternative 3 Evening Peak Period (3:00 - 7:00 PM) 

SR-22 East – I-605 36 65 50 65

Brookhurst Street – SR-22 East 29 65 43 65

SR-73 – Brookhurst Street 22 65 24 65

Alternative 3 Non-Peak Periods  

SR-22 East – I-605 65 65 65 65

Brookhurst Street – SR-22 East 65 65 65 65

SR-73 – Brookhurst Street 65 65 65 65
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-7:  MAINLINE LOS SUMMARY – EXISTING CONDITIONS 

Location Lane Type Direction AM Peak Hour PM Peak Hour 

Bristol Street to Fairview Road 

GP 
NB D F 

SB F D 

HOV 
NB B E 

SB B C 

Fairview Road to Harbor 
Boulevard/Hyland Avenue 

GP 
NB D F 

SB F C 

HOV 
NB B F 

SB B C 

Harbor Boulevard/Hyland Avenue to 
Euclid Street/Ellis Avenue 

GP 
NB D F 

SB F D 

HOV 
NB B E 

SB B C 

Euclid Street/Ellis Avenue to 
Brookhurst Street/Talbert Avenue 

GP 
NB D F 

SB F D 

HOV 
NB B E 

SB D D 

Brookhurst Street/Talbert Avenue to 
Magnolia Street/Warner Avenue 

GP 
NB F F 

SB F F 

HOV 
NB C F 

SB D C 

Magnolia Street/Warner Avenue to 
Beach Boulevard/Edinger Avenue 

GP 
NB F F 

SB F F 

HOV 
NB D C 

SB C D 
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TABLE 1-7:  MAINLINE LOS SUMMARY – EXISTING CONDITIONS 

Location Lane Type Direction AM Peak Hour PM Peak Hour 

Beach Boulevard/Edinger Street to 
Goldenwest Street/Bolsa Avenue 

GP 
NB F F 

SB F F 

HOV 
NB C F 

SB D E 

Goldenwest Street/Bolsa Avenue to 
Springdale Street/Westminster 
Boulevard 

GP 
NB F F 

SB F F 

HOV 
NB C F 

SB C D 

Springdale Street/Westminster 
Boulevard to Bolsa Chica Road/Valley 
View Street 

GP 
NB F F 

SB F F 

HOV 
NB C F 

SB C D 

Bolsa Chica Road/Valley View Street 
to Seal Beach Boulevard 

GP 
NB F F 

SB F F 

HOV 
NB D F 

SB C D 

Seal Beach Boulevard to I‐605 

GP 
NB F F 

SB F F 

HOV 
NB C C 

SB D F 

I‐605 to San Gabriel River 

GP 
NB F C 

SB D F 

HOV 
NB D D 

SB B E 

SR‐73 ― Bear Street to I‐405 GP 
NB B C 

SB B B 

I‐605 ― I‐405 to Katella Avenue GP 
NB C C 

SB F F 
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-8:  MAINLINE LOS SUMMARY – NO BUILD ALTERNATIVE (YEAR 2020)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

Bristol Street to Fairview Road 

GP 
NB F F 

SB F F

HOV 
NB F F

SB F F

Fairview Road to Harbor 
Boulevard/Hyland Avenue 

GP 
NB D F

SB F F

HOV 
NB D F

SB F F

Harbor Boulevard/Hyland Avenue to 
Euclid Street/Ellis Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Euclid Street/Ellis Avenue to GP NB F F
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TABLE 1-8:  MAINLINE LOS SUMMARY – NO BUILD ALTERNATIVE (YEAR 2020)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

Brookhurst Street/Talbert Avenue SB F F

HOV 
NB F F

SB F F

Brookhurst Street/Talbert Avenue to 
Magnolia Street/Warner Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Magnolia Street/Warner Avenue to 
Beach Boulevard/Edinger Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Beach Boulevard/Edinger Street to 
Goldenwest Street/Bolsa Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Goldenwest Street/Bolsa Avenue to 
Springdale Street/Westminster 
Boulevard 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Springdale Street/Westminster 
Boulevard to Bolsa Chica Road/Valley 
View Street 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Bolsa Chica Road/Valley View Street 
to Seal Beach Boulevard 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Seal Beach Boulevard to I‐605 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

I‐605 to San Gabriel River 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

SR‐73 ― Bear Street to I‐405 GP 
NB C C 

SB C B 

I‐605 ― I‐405 to Katella Avenue GP 
NB C C 

SB D C 
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-9:  MAINLINE LOS SUMMARY – NO BUILD ALTERNATIVE (YEAR 2040)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

Bristol Street to Fairview Road 
GP 

NB F F 

SB F F

HOV NB F F
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TABLE 1-9:  MAINLINE LOS SUMMARY – NO BUILD ALTERNATIVE (YEAR 2040)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

SB F F

Fairview Road to Harbor 
Boulevard/Hyland Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Harbor Boulevard/Hyland Avenue to 
Euclid Street/Ellis Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Euclid Street/Ellis Avenue to 
Brookhurst Street/Talbert Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Brookhurst Street/Talbert Avenue to 
Magnolia Street/Warner Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Magnolia Street/Warner Avenue to 
Beach Boulevard/Edinger Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Beach Boulevard/Edinger Street to 
Goldenwest Street/Bolsa Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Goldenwest Street/Bolsa Avenue to 
Springdale Street/Westminster 
Boulevard 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Springdale Street/Westminster 
Boulevard to Bolsa Chica Road/Valley 
View Street 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Bolsa Chica Road/Valley View Street 
to Seal Beach Boulevard 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Seal Beach Boulevard to I‐605 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

I‐605 to San Gabriel River 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

SR‐73 ― Bear Street to I‐405 GP NB C C 
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TABLE 1-9:  MAINLINE LOS SUMMARY – NO BUILD ALTERNATIVE (YEAR 2040)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

SB D C 

I‐605 ― I‐405 to Katella Avenue GP 
NB C F 

SB F D 
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-10:  MAINLINE LOS SUMMARY – ALTERNATIVE 1 (YEAR 2020)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

Bristol Street to Fairview Road 

GP 
NB F F 

SB F F

HOV 
NB F F

SB F F

Fairview Road to Harbor 
Boulevard/Hyland Avenue 

GP 
NB D F

SB F F

HOV 
NB D F

SB F F

Harbor Boulevard/Hyland Avenue to 
Euclid Street/Ellis Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Euclid Street/Ellis Avenue to 
Brookhurst Street/Talbert Avenue 

GP 
NB D F

SB F F

HOV 
NB D F

SB F F

Brookhurst Street/Talbert Avenue to 
Magnolia Street/Warner Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Magnolia Street/Warner Avenue to 
Beach Boulevard/Edinger Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Beach Boulevard/Edinger Street to 
Goldenwest Street/Bolsa Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Goldenwest Street/Bolsa Avenue to 
Springdale Street/Westminster 
Boulevard 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Springdale Street/Westminster 
Boulevard to Bolsa Chica Road/Valley 
View Street 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Bolsa Chica Road/Valley View Street 
to Seal Beach Boulevard 

GP 
NB F F

SB F F

HOV NB F F
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TABLE 1-10:  MAINLINE LOS SUMMARY – ALTERNATIVE 1 (YEAR 2020)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

SB F F

Seal Beach Boulevard to I‐605 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-11:  MAINLINE LOS SUMMARY – ALTERNATIVE 1 (YEAR 2040)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

Bristol Street to Fairview Road 

GP 
NB F F 

SB F F

HOV 
NB F F

SB F F

Fairview Road to Harbor 
Boulevard/Hyland Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Harbor Boulevard/Hyland Avenue to 
Euclid Street/Ellis Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Euclid Street/Ellis Avenue to 
Brookhurst Street/Talbert Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Brookhurst Street/Talbert Avenue to 
Magnolia Street/Warner Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Magnolia Street/Warner Avenue to 
Beach Boulevard/Edinger Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Beach Boulevard/Edinger Street to 
Goldenwest Street/Bolsa Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Goldenwest Street/Bolsa Avenue to 
Springdale Street/Westminster 
Boulevard 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Springdale Street/Westminster 
Boulevard to Bolsa Chica Road/Valley 
View Street 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Bolsa Chica Road/Valley View Street GP NB F F
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TABLE 1-11:  MAINLINE LOS SUMMARY – ALTERNATIVE 1 (YEAR 2040)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

to Seal Beach Boulevard SB F F

HOV 
NB F F

SB F F

Seal Beach Boulevard to I‐605 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-12:  MAINLINE LOS SUMMARY – ALTERNATIVE 2 (YEAR 2020)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

Bristol Street to Fairview Road 

GP 
NB F F 

SB F F

HOV 
NB F F

SB F F

Fairview Road to Harbor 
Boulevard/Hyland Avenue 

GP 
NB D F

SB F F 

HOV 
NB D F 

SB F F 

Harbor Boulevard/Hyland Avenue to 
Euclid Street/Ellis Avenue 

GP 
NB F F 

SB F F 

HOV 
NB F F 

SB F F 

Euclid Street/Ellis Avenue to 
Brookhurst Street/Talbert Avenue 

GP 
NB D F 

SB F F 

HOV 
NB D F 

SB F F 

Brookhurst Street/Talbert Avenue to 
Magnolia Street/Warner Avenue 

GP 
NB D F 

SB F D 

HOV 
NB D F 

SB F D 

Magnolia Street/Warner Avenue to 
Beach Boulevard/Edinger Avenue 

GP 
NB F F 

SB F F 

HOV 
NB F F 

SB F F 

Beach Boulevard/Edinger Street to 
Goldenwest Street/Bolsa Avenue 

GP 
NB D F 

SB D F 

HOV 
NB D F 

SB D F 

Goldenwest Street/Bolsa Avenue to 
Springdale Street/Westminster 
Boulevard 

GP 
NB D F 

SB D D 

HOV 
NB D F 

SB D D 

Springdale Street/Westminster 
Boulevard to Bolsa Chica Road/Valley 
View Street 

GP 
NB D F 

SB D D 

HOV NB D F 
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TABLE 1-12:  MAINLINE LOS SUMMARY – ALTERNATIVE 2 (YEAR 2020)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

SB D D 

Bolsa Chica Road/Valley View Street 
to Seal Beach Boulevard 

GP 
NB F F 

SB F F 

HOV 
NB D D 

SB D D 

Seal Beach Boulevard to I‐605 

GP 
NB F F 

SB F F 

HOV 
NB D D 

SB F F 
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-13:  MAINLINE LOS SUMMARY – ALTERNATIVE 2 (YEAR 2040)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

Bristol Street to Fairview Road 

GP 
NB F F 

SB F F

HOV 
NB F F

SB F F

Fairview Road to Harbor 
Boulevard/Hyland Avenue 

GP 
NB F F

SB F F 

HOV 
NB F F 

SB F F 

Harbor Boulevard/Hyland Avenue to 
Euclid Street/Ellis Avenue 

GP 
NB F F 

SB F F 

HOV 
NB F F 

SB F F 

Euclid Street/Ellis Avenue to 
Brookhurst Street/Talbert Avenue 

GP 
NB F F 

SB F F 

HOV 
NB F F 

SB F F 

Brookhurst Street/Talbert Avenue to 
Magnolia Street/Warner Avenue 

GP 
NB F F 

SB F F

HOV 
NB F F

SB F F

Magnolia Street/Warner Avenue to 
Beach Boulevard/Edinger Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Beach Boulevard/Edinger Street to 
Goldenwest Street/Bolsa Avenue 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Goldenwest Street/Bolsa Avenue to 
Springdale Street/Westminster 
Boulevard 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Springdale Street/Westminster GP NB F F
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TABLE 1-13:  MAINLINE LOS SUMMARY – ALTERNATIVE 2 (YEAR 2040)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

Boulevard to Bolsa Chica Road/Valley 
View Street 

SB F F

HOV 
NB F F

SB F F

Bolsa Chica Road/Valley View Street to 
Seal Beach Boulevard 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F

Seal Beach Boulevard to I‐605 

GP 
NB F F

SB F F

HOV 
NB F F

SB F F
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-14:  MAINLINE LOS SUMMARY – ALTERNATIVE 3 (YEAR 2020)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

Bristol Street to SR-73 

GP 
NB F F 

SB F F 

HOV 
NB F F 

SB F F 

SR-73 to Fairview Road (Express – 
HOV Transition) 

GP 
NB D D 

SB F D 

Express/HOV 
NB F F 

SB F F 

Fairview Road to Harbor 
Boulevard/Hyland Avenue 

GP 
NB D D 

SB F D 

HOV 
NB C C 

SB C C 

Harbor Boulevard/Hyland Avenue to 
Euclid Street/Ellis Avenue 

GP 
NB D F 

SB F F 

HOV 
NB C C 

SB C C 

Euclid Street/Ellis Avenue to Brookhurst 
Street/Talbert Avenue 

GP 
NB C D 

SB F D 

HOV 
NB C C 

SB C C 

Brookhurst Street/Talbert Avenue to 
Magnolia Street/Warner Avenue 

GP 
NB F F 

SB F F 

HOV 
NB C C 

SB C C 

Magnolia Street/Warner Avenue to 
Beach Boulevard/Edinger Avenue 

GP 
NB F F 

SB F F 

HOV 
NB C C 

SB C C 

Beach Boulevard/Edinger Street to 
Goldenwest Street/Bolsa Avenue 

GP 
NB F F 

SB F F 

HOV NB C C 
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TABLE 1-14:  MAINLINE LOS SUMMARY – ALTERNATIVE 3 (YEAR 2020)  
Location Lane Type Direction AM Peak Hour PM Peak Hour

SB C C 

Goldenwest Street/Bolsa Avenue to 
Springdale Street/Westminster 
Boulevard 

GP 
NB F F 

SB F F 

HOV 
NB C C 

SB C C 

Springdale Street/Westminster 
Boulevard to Bolsa Chica Road/Valley 
View Street 

GP 
NB F F 

SB F F 

HOV 
NB C C 

SB C C 

Bolsa Chica Road/Valley View Street to 
Seal Beach Boulevard 

GP 
NB F F 

SB F F 

HOV 
NB D D 

SB D D 

Seal Beach Boulevard to I‐605 

GP 
NB F F 

SB F F 

HOV 
NB D D 

SB D D 

I-605 to San Gabriel River 

GP 
NB F F 

SB F F 

HOV 
NB F F 

SB F F 

SR-73 – Bear Street to Fairview Road 
Ramp 

GP 
NB C C 

SB C B 

SR-73 – Fairview Road Ramp to I-405 

GP 
NB B F 

SB C B 

HOV 
NB B C 

SB C C 

I-605 – I-405 to Express/HOV Transition 

GP 
NB C C 

SB D C 

Express/HOV 
NB C C 

SB D C 

I-605 – Express/HOV Transition to 
Katella Avenue 

GP 
NB C F 

SB D C 

HOV 
NB C F 

SB D C 
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-15:  MAINLINE LOS SUMMARY – ALTERNATIVE 3 (YEAR 2040)  
Location Lane Type Direction AM Peak Hour PM Peak Hour 

Bristol Street to SR-73 

GP 
NB F F 

SB F F 

HOV 
NB F F 

SB F F 

SR-73 to Fairview Road (Express – 
HOV Transition) 

GP 
NB F F 

SB F F 

Express/HOV NB F F 
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TABLE 1-15:  MAINLINE LOS SUMMARY – ALTERNATIVE 3 (YEAR 2040)  
Location Lane Type Direction AM Peak Hour PM Peak Hour 

SB F F 

Fairview Road to Harbor 
Boulevard/Hyland Avenue 

GP 
NB F F 

SB F F 

HOV 
NB C C 

SB C C 

Harbor Boulevard/Hyland Avenue to 
Euclid Street/Ellis Avenue 

GP 
NB F F 

SB F F 

HOV 
NB C C 

SB C C 

Euclid Street/Ellis Avenue to Brookhurst 
Street/Talbert Avenue 

GP 
NB F F 

SB F F 

HOV 
NB C C 

SB C C 

Brookhurst Street/Talbert Avenue to 
Magnolia Street/Warner Avenue 

GP 
NB F F 

SB F F 

HOV 
NB C C 

SB C C 

Magnolia Street/Warner Avenue to 
Beach Boulevard/Edinger Avenue 

GP 
NB F F 

SB F F 

HOV 
NB C C 

SB C C 

Beach Boulevard/Edinger Street to 
Goldenwest Street/Bolsa Avenue 

GP 
NB F F 

SB F F 

HOV 
NB C C 

SB C C 

Goldenwest Street/Bolsa Avenue to 
Springdale Street/Westminster 
Boulevard 

GP 
NB F F 

SB F F 

HOV 
NB C C 

SB C C 

Springdale Street/Westminster 
Boulevard to Bolsa Chica Road/Valley 
View Street 

GP 
NB F F 

SB F F 

HOV 
NB C C 

SB C C 

Bolsa Chica Road/Valley View Street to 
Seal Beach Boulevard 

GP 
NB F F 

SB F F 

HOV 
NB D D 

SB D D 
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TABLE 1-15:  MAINLINE LOS SUMMARY – ALTERNATIVE 3 (YEAR 2040)  
Location Lane Type Direction AM Peak Hour PM Peak Hour 

Seal Beach Boulevard to I‐605 

GP 
NB F F 

SB F F 

HOV 
NB D D 

SB D D 

I-605 to San Gabriel River 

GP 
NB F F 

SB F F 

HOV 
NB F F 

SB F F 

SR-73 – Bear Street to Fairview Road 
Ramp 

GP 
NB C D 

SB D C 

SR-73 – Fairview Road Ramp to I-405 

GP 
NB B F 

SB C B 

HOV 
NB B C 

SB C C 

I-605 – I-405 to Express/HOV Transition 

GP 
NB C F 

SB F D 

Express/HOV 
NB C D 

SB E D 

I-605 – Express/HOV Transition to 
Katella Avenue 

GP 
NB C F 

SB F D 

HOV 
NB C F 

SB E D 
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-16:  INTERSECTION LOS SUMMARY – EXISTING CONDITIONS 
Location AM Peak Hour PM Peak Hour 

Bristol Street Interchange 

Anton/South Coast Plaza & Bristol Street B C 

I-405 NB Off-Ramp/South Coast Plaza & Bristol Street B C 

I-405 NB On-Ramp (for NB Bristol Street) & Bristol Street -- -- 

I-405 NB On-Ramp (for SB Bristol Street) & Bristol Street -- -- 

I-405 SB On-Ramp (for SB Bristol Street) & Bristol Street -- -- 

I-405 SB Off-Ramp & On-Ramp (for NB Bristol Street) & Bristol Street B B 

Fairview Road Interchange 

I-405 NB Ramps & Fairview Road C C 

I-405 SB Ramps & Fairview Road B C 

South Coast Drive & I-405 NB Off-Ramp C C 

Harbor Boulevard & Hyland Avenue Interchange

I-405 NB On-Ramp/South Coast Dr & Hyland Avenue A A 

I-405 SB On-Ramp (for SB Harbor Boulevard) & Harbor Boulevard -- -- 

I-405 NB Off-Ramp & Harbor Boulevard B C 

I-405 NB On-Ramp (for NB Harbor Boulevard) & Harbor Boulevard -- -- 

I-405 SB Off-Ramp & Harbor Boulevard B B 

I-405 SB On-Ramp (for NB Harbor Boulevard) & Harbor Boulevard -- -- 

Gisler Avenue & Harbor Boulevard C C 

Ikea Way & Susan Street A A 
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TABLE 1-16:  INTERSECTION LOS SUMMARY – EXISTING CONDITIONS 
Location AM Peak Hour PM Peak Hour 

Euclid Street & Ellis Avenue Interchange 

I-405 NB Ramps/Newhope Street & Euclid Street C D 

Ellis Avenue I-405 SB Ramps D D 

Brookhurst Street & Talbert Avenue Interchange

Slater Avenue & Brookhurst Street D D 

I-405 NB On-Ramp (for SB Brookhurst Street) & Brookhurst Street -- -- 

I-405 NB Off-Ramp (to NB Brookhurst Street) & Brookhurst Street -- -- 

I-405 NB Off-Ramp (to SB Brookhurst Street) & Brookhurst Street -- -- 

I-405 NB On-Ramp (for NB Brookhurst Street) & Brookhurst Street -- -- 

I-405 SB On-Ramp (for SB Brookhurst Street) & Brookhurst Street -- -- 

I-405 SB Off-Ramp (to NB Brookhurst Street) & Brookhurst Street -- -- 

I-405 SB Off-Ramp (to SB Brookhurst Street) & Brookhurst Street -- -- 

Talbert Avenue & Brookhurst Street D D 

Talbert Avenue & I-405 SB On-Ramp (for EB Talbert Avenue) -- -- 

Magnolia Street & Warner Avenue Interchange

Heil Avenue & Magnolia Street C B 

I-405 NB On-Ramp (for SB Magnolia Avenue) & Magnolia Street -- -- 

I-405 NB Off-Ramp (to NB Magnolia Avenue) & Magnolia Street -- -- 

I-405 NB On-Ramp (for NB Magnolia Avenue) & Magnolia Street -- -- 

I-405 SB On-Ramp (for SB Magnolia Avenue) & Magnolia Street -- -- 

I-405 SB Off-Ramp (to NB & SB Magnolia Avenue) & Magnolia Street A B 

Warner Avenue & Magnolia Street D D 

Warner Avenue & I-405 SB On-Ramp (for EB Warner Avenue) -- -- 

Warner Avenue & I-405 SB Off-Ramp (to EB Warner Avenue) -- -- 

Warner Avenue & I-405 NB Off-Ramp (to WB Warner Avenue) -- -- 

Warner Avenue & I-405 NB On-Ramp (for WB Warner Avenue) -- -- 

Beach Boulevard & Edinger Avenue Interchange

McFadden Avenue & Beach Boulevard D E 

I-405 NB On-Ramp (for SB Beach Boulevard) & Beach Boulevard -- -- 

I-405 NB Off-Ramp (to NB Beach Boulevard) & Beach Boulevard -- -- 

I-405 NB Off-Ramp (to SB Beach Boulevard) & Beach Boulevard -- -- 

I-405 NB On-Ramp (for NB Beach Boulevard) & Beach Boulevard -- -- 

Center Avenue & Beach Boulevard B B 

Center Avenue (Huntington Beach Mall) & I-405 SB Ramps B C 

I-405 SB Off-Ramp (to NB Beach Boulevard) & Beach Boulevard -- -- 

Edinger Avenue & Beach Boulevard E E 

Edinger Avenue & I-405 SB On-Ramp -- -- 

Goldenwest Street & Bolsa Avenue Interchange

I-405 NB On-Ramp (for NB Goldenwest Street) & Goldenwest Street -- -- 

Westminster Mall & I-405 SB Ramps A A 

Westminster Mall & Goldenwest Street A B 

Bolsa Avenue & Goldenwest Street D D 

Bolsa Avenue & I-405 SB On-Ramp (for EB Bolsa Avenue) -- -- 

Bolsa Avenue & I-405 SB Off-Ramp (to EB Bolsa Avenue) B B 

Bolsa Avenue & I-405 NB Off-Ramp (to WB Bolsa Avenue) -- -- 

Springdale Street & Westminster Boulevard Interchange

I-405 SB Off-Ramp & Springdale Street D E 
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TABLE 1-16:  INTERSECTION LOS SUMMARY – EXISTING CONDITIONS 
Location AM Peak Hour PM Peak Hour 

Westminster Boulevard & Springdale Street D D 

Westminster Boulevard & I-405 SB On-Ramp -- -- 

Westminster Boulevard & I-405 SB Off-Ramp (to EB Westminster Boulevard) -- -- 

Westminster Boulevard & I-405 NB Off-Ramp (to WB Westminster Boulevard) -- -- 

Westminster Boulevard & I-405 NB On-Ramp -- -- 

Westminster Boulevard & I-405 NB Off-Ramp/Willow Lane B B 

Bolsa Chica Road – Valley View Street & Garden Grove Boulevard Interchange

Garden Grove Boulevard & I-405 NB Off-Ramp/SR-22 EB Ramps D D 

Garden Grove Boulevard & Bolsa Chica Rd/Valley View Street C F 

I-405 SB On-Ramp (for SB Bolsa Chica Rd) & Bolsa Chica Rd -- -- 

I-405 SB Off-Ramp (to SB Bolsa Chica Rd) & Bolsa Chica Rd -- -- 

SR-22 WB/I-405 NB On-Ramp (for SB Valley View St) & Valley View Street -- -- 

SR-22 WB/I-405 NB On-Ramp (for NB Valley View St) & Valley View Street -- -- 

Seal Beach Boulevard Interchange 

I-405 NB Ramps & Seal Beach Boulevard C C 

I-405 SB Ramps & Seal Beach Boulevard D F 

Bear Street Interchange at SR-73 

SR-73 NB Ramps & Bear Street B B 

SR-73 SB Ramps & Bear Street B B 

Katella Avenue/Willow Street Interchange at I-605

Katella Avenue & I-605 NB On-Ramp (for WB Katella Avenue) -- -- 

Katella Avenue & I-605 NB On-Ramp (for EB Katella Avenue) A A 

Katella Avenue & I-605 NB Off-Ramp (to EB Katella Avenue) -- -- 

Katella Avenue & I-605 NB Off-Ramp (to WB Katella Avenue) -- -- 

Katella Avenue & I-605 SB On-Ramp (for WB Katella Avenue) -- -- 

Katella Avenue & I-605 SB Off-Ramp (to EB Katella Avenue) -- -- 

Katella Avenue & I-605 SB On-Ramp (for EB Katella Avenue) -- -- 

Willow Street & I-605 SB Off-Ramp (to WB Willow St) -- -- 
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-17:  INTERSECTION LOS SUMMARY – NO BUILD ALTERNATIVE (YEAR 2020) 

Location AM Peak Hour PM Peak Hour 

Bristol Street Interchange 

I-405 NB Off-Ramp/South Coast Plaza & Bristol Street B D 

I-405 NB On-Ramp (for NB Bristol Street) & Bristol Street -- -- 

I-405 NB On-Ramp (for SB Bristol Street) & Bristol Street -- -- 

I-405 SB On-Ramp (for SB Bristol Street) & Bristol Street -- -- 

I-405 SB Off-Ramp & On-Ramp (for NB Bristol Street) & Bristol Street B B 

Fairview Road Interchange 

I-405 NB Ramps & Fairview Road F D 

I-405 SB Ramps & Fairview Road C C 

South Coast Drive & I-405 NB Off-Ramp C C 

Harbor Boulevard & Hyland Avenue Interchange

I-405 NB On-Ramp/South Coast Drive & Hyland Avenue A A 

I-405 SB On-Ramp (for SB Harbor Boulevard) & Harbor Boulevard -- -- 
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TABLE 1-17:  INTERSECTION LOS SUMMARY – NO BUILD ALTERNATIVE (YEAR 2020) 

Location AM Peak Hour PM Peak Hour 

I-405 NB Off-Ramp & Harbor Boulevard C C 

I-405 NB On-Ramp (for NB Harbor Boulevard) & Harbor Boulevard -- -- 

I-405 SB Off-Ramp & Harbor Boulevard B B 

I-405 SB On-Ramp (for NB Harbor Boulevard) & Harbor Boulevard -- -- 

Gisler Avenue & Harbor Boulevard C D 

Ikea Way & Susan Street A A 

Euclid Street & Ellis Avenue Interchange 

I-405 NB Ramps/Newhope Street & Euclid Street C D 

Ellis Avenue & I-405 SB Ramps F F 

Brookhurst Street & Talbert Avenue Interchange

Slater Avenue & Brookhurst Street F D 

I-405 NB On-Ramp (for SB Brookhurst Street) & Brookhurst Street -- -- 

I-405 NB Off-Ramp (to NB Brookhurst Street) & Brookhurst Street -- -- 

I-405 NB Off-Ramp (to SB Brookhurst Street) & Brookhurst Street -- -- 

I-405 NB On-Ramp (for NB Brookhurst Street) & Brookhurst Street -- -- 

I-405 SB On-Ramp (for SB Brookhurst Street) & Brookhurst Street -- -- 

I-405 SB Off-Ramp (to NB Brookhurst Street) & Brookhurst Street -- -- 

I-405 SB Off-Ramp (to SB Brookhurst Street) & Brookhurst Street -- -- 

Talbert Avenue & Brookhurst Street F E 

Talbert Avenue & I-405 SB On-Ramp (for EB Talbert Avenue) -- -- 

Magnolia Street & Warner Avenue Interchange

Heil Avenue & Magnolia Street C B 

I-405 NB On-Ramp (for SB Magnolia Avenue) & Magnolia Street -- -- 

I-405 NB Off-Ramp (to NB Magnolia Avenue) & Magnolia Street -- -- 

I-405 NB On-Ramp (for NB Magnolia Avenue) & Magnolia Street -- -- 

I-405 SB On-Ramp (for SB Magnolia Avenue) & Magnolia Street -- -- 

I-405 SB Off-Ramp (to NB & SB Magnolia Avenue) & Magnolia Street A B 

Warner Avenue & Magnolia Street D F 

Warner Avenue & I-405 SB On-Ramp (for EB Warner Avenue) -- -- 

Warner Avenue & I-405 SB Off-Ramp (to EB Warner Avenue) -- -- 

Warner Avenue & I-405 NB Off-Ramp (to WB Warner Avenue) -- -- 

Warner Avenue & I-405 NB On-Ramp (for WB Warner Avenue) -- -- 

Beach Boulevard & Edinger Avenue Interchange

McFadden Avenue & Beach Boulevard F F 

I-405 NB On-Ramp (for SB Beach Boulevard) & Beach Boulevard -- -- 

I-405 NB Off-Ramp (to NB Beach Boulevard) & Beach Boulevard -- -- 

I-405 NB Off-Ramp (to SB Beach Boulevard) & Beach Boulevard -- -- 

I-405 NB On-Ramp (for NB Beach Boulevard) & Beach Boulevard -- -- 

Center Avenue & Beach Boulevard B C 

Center Avenue (Huntington Beach Mall) & I-405 SB Ramps B C 

I-405 SB Off-Ramp (to NB Beach Boulevard) & Beach Boulevard -- -- 

Edinger Avenue & Beach Boulevard F F 

Edinger Avenue & I-405 SB On-Ramp -- -- 

Goldenwest Street & Bolsa Avenue Interchange

I-405 NB On-Ramp (for NB Goldenwest Street) & Goldenwest Street -- -- 

Westminster Mall & I-405 SB Ramps A A 
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TABLE 1-17:  INTERSECTION LOS SUMMARY – NO BUILD ALTERNATIVE (YEAR 2020) 

Location AM Peak Hour PM Peak Hour 

Westminster Mall & Goldenwest Street B B 

Bolsa Avenue & Goldenwest Street D F 

Bolsa Avenue & I-405 SB On-Ramp (for EB Bolsa Avenue) -- -- 

Bolsa Avenue & I-405 SB Off-Ramp (to EB Bolsa Avenue) B B 

Bolsa Avenue & I-405 NB Off-Ramp (to WB Bolsa Avenue) -- -- 

Springdale Street & Westminster Boulevard Interchange

I-405 SB Off-Ramp & Springdale Street E E 

Westminster Boulevard & Springdale Street D E 

Westminster Boulevard & I-405 SB On-Ramp -- -- 

Westminster Boulevard & I-405 SB Off-Ramp (to EB Westminster Boulevard) -- -- 

Westminster Boulevard & I-405 NB Off-Ramp (to WB Westminster Boulevard) -- -- 

Westminster Boulevard & I-405 NB On-Ramp -- -- 

Westminster Boulevard & I-405 NB Off-Ramp/Willow Lane B B 

Bolsa Chica Road – Valley View Street & Garden Grove Boulevard Interchange

Garden Grove Boulevard & I-405 NB Off-Ramp/SR-22 EB Ramps E E 

Garden Grove Boulevard & Bolsa Chica Road/Valley View Street C F 

I-405 SB On-Ramp (for SB Bolsa Chica Road) & Bolsa Chica Road -- -- 

I-405 SB Off-Ramp (to SB Bolsa Chica Road) & Bolsa Chica Road -- -- 

SR-22 WB/I-405 NB On-Ramp (for SB Valley View Street) & Valley View Street -- -- 

SR-22 WB/I-405 NB On-Ramp (for NB Valley View Street) & Valley View Street -- -- 

Seal Beach Boulevard Interchange 

I-405 NB Ramps & Seal Beach Boulevard C C 

I-405 SB Ramps & Seal Beach Boulevard F F 

Bear Street Interchange at SR-73 

SR-73 NB Ramps & Bear Street B B 

SR-73 SB Ramps & Bear Street B B 

Katella Avenue/Willow Street Interchange at I-605

Katella Avenue & I-605 NB On-Ramp (for WB Katella Avenue) -- -- 

Katella Avenue & I-605 NB On-Ramp (for EB Katella Avenue) A A 

Katella Avenue & I-605 NB Off-Ramp (to EB Katella Avenue) -- -- 

Katella Avenue & I-605 NB Off-Ramp (to WB Katella Avenue) -- -- 

Katella Avenue & I-605 SB On-Ramp (for WB Katella Avenue) -- -- 

Katella Avenue & I-605 SB Off-Ramp (to EB Katella Avenue) -- -- 

Katella Avenue & I-605 SB On-Ramp (for EB Katella Avenue) -- -- 

Willow Street & I-605 SB Off-Ramp (to WB Willow Street) -- -- 
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-18:  INTERSECTION LOS SUMMARY – BUILD ALTERNATIVE (YEAR 2020) 

Location AM Peak Hour PM Peak Hour 

Bristol Street Interchange 

I-405 NB Off-Ramp/South Coast Plaza & Bristol Street B D 

I-405 NB On-Ramp (for NB Bristol Street) & Bristol Street -- -- 

I-405 NB On-Ramp (for SB Bristol Street) & Bristol Street -- -- 

I-405 SB On-Ramp (for SB Bristol Street) & Bristol Street -- -- 

I-405 SB Off-Ramp & On-Ramp (for NB Bristol Street) & Bristol Street B B 
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TABLE 1-18:  INTERSECTION LOS SUMMARY – BUILD ALTERNATIVE (YEAR 2020) 

Location AM Peak Hour PM Peak Hour 

Fairview Road Interchange 

I-405 NB Ramps & Fairview Road F C 

I-405 SB Ramps & Fairview Road C C 

Harbor Boulevard & Hyland Avenue Interchange

I-405 NB On-Ramp/South Coast Dr & Hyland Avenue A A 

I-405 SB On-Ramp (for SB Harbor Boulevard) & Harbor Boulevard -- -- 

I-405 NB Off-Ramp & Harbor Boulevard B C 

I-405 NB On-Ramp (for NB Harbor Boulevard) & Harbor Boulevard -- -- 

I-405 SB Off-Ramp & Harbor Boulevard B B 

I-405 SB On-Ramp (for NB Harbor Boulevard) & Harbor Boulevard -- -- 

Gisler Avenue & Harbor Boulevard C C 

Ikea Way & Susan Street A A 

Euclid Street & Ellis Avenue Interchange 

I-405 NB Ramps/Newhope Street Euclid Street C D 

Ellis Avenue (WBR to SB On-Ramp) & I-405 SB Ramps (I-405 SB On-Ramp is 
for WB Ellis Avenue) 

B B 

Ellis Avenue (EBT to SB On-Ramp) & I-405 SB On-Ramp (for EB Ellis Avenue) -- -- 

Brookhurst Street & Talbert Avenue Interchange

Slater Avenue & Brookhurst Street F D 

I-405 NB On-Ramp (for SB Brookhurst Street) & Brookhurst Street -- -- 

I-405 NB Off-Ramp (to NB & SB Brookhurst Street) & Brookhurst Street B B 

I-405 NB On-Ramp (for NB Brookhurst Street) & Brookhurst Street -- -- 

I-405 SB On-Ramp (for SB Brookhurst Street) & Brookhurst Street -- -- 

I-405 SB Off-Ramp (to NB & SB Brookhurst Street) & Brookhurst Street B B 

Talbert Avenue & Brookhurst Street F D 

Talbert Avenue & I-405 SB On-Ramp (for EB Talbert Avenue) -- -- 

Magnolia Street & Warner Avenue Interchange

Heil Avenue & Magnolia Street C B 

I-405 NB On-Ramp (for SB Magnolia Avenue) & Magnolia Street -- -- 

I-405 NB Off-Ramp (to NB Magnolia Avenue) & Magnolia Street A A 

I-405 NB On-Ramp (for NB Magnolia Avenue) & Magnolia Street -- -- 

I-405 SB On-Ramp (for SB Magnolia Avenue) & Magnolia Street -- -- 

I-405 SB Off-Ramp (to NB & SB Magnolia Avenue) & Magnolia Street A B 

Warner Avenue & Magnolia Street D D 

Warner Avenue & I-405 SB On-Ramp (for EB Warner Avenue) -- -- 

Warner Avenue & I-405 SB Off-Ramp (to EB Warner Avenue) -- -- 

Warner Avenue & I-405 NB Off-Ramp (to WB Warner Avenue) -- -- 

Warner Avenue & I-405 NB On-Ramp (for WB Warner Avenue) -- -- 

Beach Boulevard & Edinger Avenue Interchange

McFadden Avenue & Beach Boulevard F F 

I-405 NB Ramps (for NB and SB Beach Boulevard) & Beach Boulevard B B 

Center Avenue & Beach Boulevard B B 

Center Avenue (Huntington Beach Mall) & I-405 SB Ramps B C 

Edinger Avenue & Beach Boulevard D E 

Edinger Avenue & I-405 SB On-Ramp -- -- 

Goldenwest Street & Bolsa Avenue Interchange

I-405 NB On-Ramp (for NB Goldenwest Street) & Goldenwest Street -- -- 
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TABLE 1-18:  INTERSECTION LOS SUMMARY – BUILD ALTERNATIVE (YEAR 2020) 

Location AM Peak Hour PM Peak Hour 

Westminster Mall & I-405 SB Ramps B B 

Westminster Mall & Goldenwest Street A A 

Bolsa Avenue & Goldenwest Street D D 

Bolsa Avenue & I-405 SB On-Ramp (for EB Bolsa Avenue) -- -- 

Bolsa Avenue & I-405 SB Off-Ramp (to EB Bolsa Avenue) B B 

Bolsa Avenue & I-405 NB Off-Ramp (to WB Bolsa Avenue) -- -- 

Option B 

Westminster Mall & I-405 SB Ramps -- -- 

Springdale Street & Westminster Boulevard Interchange

I-405 SB Off-Ramp & Springdale Street A A 

Westminster Boulevard & Springdale Street D D 

Westminster Boulevard & I-405 SB On-Ramp -- -- 

Westminster Boulevard & I-405 SB Off-Ramp (to EB Westminster Boulevard) -- -- 

Option A 

Westminster Boulevard & I-405 NB Ramps (to WB & EB Westminster Boulevard) B B 

Westminster Boulevard & Willow Lane C C 

Option B 

Westminster Boulevard & I-405 NB Off-Ramp (to WB Westminster Boulevard) -- -- 

Westminster Boulevard & I-405 NB On-Ramp -- -- 

Westminster Boulevard & I-405 NB Off-Ramp/Willow Lane -- -- 

Bolsa Chica Road – Valley View Street & Garden Grove Boulevard Interchange

Garden Grove Boulevard & I-405 NB Off-Ramp/SR-22 EB Ramps D D 

Garden Grove Boulevard & Bolsa Chica Road/Valley View Street C C 

I-405 SB Ramps (to NB & SB Bolsa Chica Road) & Bolsa Chica Road B A 

SR-22 WB/I-405 NB On-Ramp (for SB Valley View Street) & Valley View Street -- -- 

SR-22 WB/I-405 NB On-Ramp (for NB Valley View Street) & Valley View Street -- -- 

Seal Beach Boulevard Interchange 

I-405 NB Ramps & Seal Beach Boulevard C C 

I-405 SB Ramps & Seal Beach Boulevard D D 

Bear Street Interchange at SR-73 

SR-73 NB Ramps & Bear Street B B 

SR-73 SB Ramps & Bear Street B B 

Katella Avenue/Willow Street Interchange at I-605

Katella Avenue & I-605 NB On-Ramp (for WB Katella Avenue) -- -- 

Katella Avenue & I-605 NB On-Ramp (for EB Katella Avenue) A A 

Katella Avenue & I-605 NB Off-Ramp (to EB Katella Avenue) -- -- 

Katella Avenue & I-605 NB Off-Ramp (to WB Katella Avenue) -- -- 

Katella Avenue & I-605 SB On-Ramp (for WB Katella Avenue) -- -- 

Katella Avenue & I-605 SB Off-Ramp (to EB Katella Avenue) -- -- 

Katella Avenue & I-605 SB On-Ramp (for EB Katella Avenue) -- -- 

Willow Street & I-605 SB Off-Ramp (to WB Willow Street) -- -- 
SOURCE: Albert Grover & Associates, 2011. 
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TABLE 1-19:  INTERSECTION LOS SUMMARY – NO BUILD ALTERNATIVE (YEAR 2040) 

Location AM Peak Hour PM Peak Hour 

Bristol Street Interchange 

Anton Boulevard/South Coast Plaza & Bristol Street B D 

I-405 NB Off-Ramp/South Coast Plaza & Bristol Street C D 

I-405 NB On-Ramp (for NB Bristol Street) & Bristol Street -- -- 

I-405 NB On-Ramp (for SB Bristol Street) & Bristol Street -- -- 

I-405 SB On-Ramp (for SB Bristol Street) & Bristol Street -- -- 

I-405 SB Off-Ramp & On-Ramp (for NB Bristol Street) & Bristol Street B F 

Fairview Road Interchange 

I-405 NB Ramps & Fairview Road F D 

I-405 SB Ramps & Fairview Road C C 

South Coast Drive & I-405 NB Off-Ramp C C 

Harbor Boulevard & Hyland Avenue Interchange 

I-405 NB On-Ramp/South Coast Drive & Hyland Avenue A B 

I-405 SB On-Ramp (for SB Harbor Boulevard) & Harbor Boulevard -- -- 

I-405 NB Off-Ramp & Harbor Boulevard C C 

I-405 NB On-Ramp (for NB Harbor Boulevard) & Harbor Boulevard -- -- 

I-405 SB Off-Ramp & Harbor Boulevard B B 

I-405 SB On-Ramp (for NB Harbor Boulevard) & Harbor Boulevard -- -- 

Gisler Avenue & Harbor Boulevard C E 

Ikea Way & Susan Street A A 

Euclid Street & Ellis Avenue Interchange 

I-405 NB Ramps/Newhope Street & Euclid Street C D 

Ellis Avenue & I-405 SB Ramps F F 

Brookhurst Street & Talbert Avenue Interchange

Slater Avenue & Brookhurst Street F E 

I-405 NB On-Ramp (for SB Brookhurst Street) & Brookhurst Street -- -- 

I-405 NB Off-Ramp (to NB Brookhurst Street) & Brookhurst Street -- -- 

I-405 NB Off-Ramp (to SB Brookhurst Street) & Brookhurst Street -- -- 

I-405 NB On-Ramp (for NB Brookhurst Street) & Brookhurst Street -- -- 

I-405 SB On-Ramp (for SB Brookhurst Street) & Brookhurst Street -- -- 

I-405 SB Off-Ramp (to NB Brookhurst Street) & Brookhurst Street -- -- 

I-405 SB Off-Ramp (to SB Brookhurst Street) & Brookhurst Street -- -- 

Talbert Avenue & Brookhurst Street F F 

Talbert Avenue I-405 SB On-Ramp (for EB Talbert Avenue) -- -- 

Magnolia Street & Warner Avenue Interchange

Heil Avenue & Magnolia Street C C 

I-405 NB On-Ramp (for SB Magnolia Avenue) & Magnolia Street -- -- 

I-405 NB Off-Ramp (to NB Magnolia Avenue) & Magnolia Street -- -- 

I-405 NB On-Ramp (for NB Magnolia Avenue) & Magnolia Street -- -- 

I-405 SB On-Ramp (for SB Magnolia Avenue) & Magnolia Street -- -- 

I-405 SB Off-Ramp (to NB & SB Magnolia Avenue) & Magnolia Street B C 

Warner Avenue & Magnolia Street E F 

Warner Avenue & I-405 SB On-Ramp (for EB Warner Avenue) -- -- 

Warner Avenue & I-405 SB Off-Ramp (to EB Warner Avenue) -- -- 

Warner Avenue & I-405 NB Off-Ramp (to WB Warner Avenue) -- -- 

Warner Avenue & I-405 NB On-Ramp (for WB Warner Avenue) -- -- 

Beach Boulevard & Edinger Avenue Interchange
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TABLE 1-19:  INTERSECTION LOS SUMMARY – NO BUILD ALTERNATIVE (YEAR 2040) 

Location AM Peak Hour PM Peak Hour 

McFadden Avenue & Beach Boulevard F F 

I-405 NB On-Ramp (for SB Beach Boulevard) & Beach Boulevard -- -- 

I-405 NB Off-Ramp (to NB Beach Boulevard) & Beach Boulevard -- -- 

I-405 NB Off-Ramp (to SB Beach Boulevard) & Beach Boulevard -- -- 

I-405 NB On-Ramp (for NB Beach Boulevard) & Beach Boulevard -- -- 

Center Avenue & Beach Boulevard B F 

Center Avenue (Huntington Beach Mall) & I-405 SB Ramps B D 

I-405 SB Off-Ramp (to NB Beach Boulevard) & Beach Boulevard -- -- 

Edinger Avenue & Beach Boulevard F F 

Edinger Avenue & I-405 SB On-Ramp -- -- 

Goldenwest Street & Bolsa Avenue Interchange

I-405 NB On-Ramp (for NB Goldenwest Street) & Goldenwest Street -- -- 

Westminster Mall & I-405 SB Ramps A B 

Westminster Mall & Goldenwest Street B B 

Bolsa Avenue & Goldenwest Street D F 

Bolsa Avenue & I-405 SB On-Ramp (for EB Bolsa Avenue) -- -- 

Bolsa Avenue & I-405 SB Off-Ramp (to EB Bolsa Avenue) B B 

Bolsa Avenue & I-405 NB Off-Ramp (to WB Bolsa Avenue) -- -- 

Springdale Street & Westminster Boulevard Interchange

I-405 SB Off-Ramp & Springdale Street F F 

Westminster Boulevard & Springdale Street D F 

Westminster Boulevard & I-405 SB On-Ramp -- -- 

Westminster Boulevard & I-405 SB Off-Ramp (to EB Westminster Boulevard) -- -- 

Westminster Boulevard & I-405 NB Off-Ramp (to WB Westminster Boulevard) -- -- 

Westminster Boulevard & I-405 NB On-Ramp -- -- 

Westminster Boulevard & I-405 NB Off-Ramp/Willow Lane B B 

Bolsa Chica Road – Valley View Street & Garden Grove Boulevard Interchange

Garden Grove Boulevard & I-405 NB Off-Ramp/SR-22 EB Ramps E F 

Garden Grove Boulevard & Bolsa Chica Road /Valley View Street C F 

I-405 SB On-Ramp (for SB Bolsa Chica Road) & Bolsa Chica Road -- -- 

I-405 SB Off-Ramp (to SB Bolsa Chica Road) & Bolsa Chica Road -- -- 

SR-22 WB/I-405 NB On-Ramp (for SB Valley View Street) & Valley View Street -- -- 

SR-22 WB/I-405 NB On-Ramp (for NB Valley View Street) & Valley View Street -- -- 

Seal Beach Boulevard Interchange 

I-405 NB Ramps & Seal Beach Boulevard C D 

I-405 SB Ramps & Seal Beach Boulevard F F 

Bear Street Interchange at SR-73 

SR-73 NB Ramps & Bear Street B B 

SR-73 SB Ramps & Bear Street B B 

Katella Avenue/Willow Street Interchange at I-605

Katella Avenue & I-605 NB On-Ramp (for WB Katella Avenue) -- -- 

Katella Avenue & I-605 NB On-Ramp (for EB Katella Avenue) A A 

Katella Avenue & I-605 NB Off-Ramp (to EB Katella Avenue) -- -- 

Katella Avenue & I-605 NB Off-Ramp (to WB Katella Avenue) -- -- 

Katella Avenue & I-605 SB On-Ramp (for WB Katella Avenue) -- -- 

Katella Avenue & I-605 SB Off-Ramp (to EB Katella Avenue) -- -- 
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TABLE 1-19:  INTERSECTION LOS SUMMARY – NO BUILD ALTERNATIVE (YEAR 2040) 

Location AM Peak Hour PM Peak Hour 

Katella Avenue & I-605 SB On-Ramp (for EB Katella Avenue) -- -- 

Willow Street & I-605 SB Off-Ramp (to WB Willow Street) -- -- 
SOURCE: Albert Grover & Associates, 2011. 

 
 
TABLE 1-20:  INTERSECTION LOS SUMMARY – BUILD ALTERNATIVE (YEAR 2040) 

Location AM Peak Hour PM Peak Hour 

Euclid Street & Ellis Avenue Interchange 

I-405 NB Ramps/Newhope St & Euclid Street C D 

Ellis Avenue (WB to SB On-Ramp) & I-405 SB Ramps (I-405 SB On-Ramp is for 
WB Ellis Avenue) 

C B 

Ellis Avenue (EB to SB On-Ramp) & I-405 SB On-Ramp (for EB Ellis Avenue) -- -- 

Ellis Avenue & Pacific Street -- -- 

Brookhurst Street & Talbert Avenue Interchange

Slater Avenue & Brookhurst Street F D 

I-405 NB On-Ramp (for SB Brookhurst Street) & Brookhurst Street -- -- 

I-405 NB Off-Ramp (to NB & SB Brookhurst Street) & Brookhurst Street B B 

I-405 NB On-Ramp (for NB Brookhurst Street) & Brookhurst Street -- -- 

I-405 SB On-Ramp (for SB Brookhurst Street) & Brookhurst Street -- -- 

I-405 SB Off-Ramp (to NB & SB Brookhurst Street) & Brookhurst Street B B 

Talbert Avenue & Brookhurst Street F F 

Talbert Avenue & I-405 SB On-Ramp (for EB Talbert Avenue) -- -- 

Magnolia Street & Warner Avenue Interchange

Heil Avenue & Magnolia Street C C 

I-405 NB On-Ramp (for SB Magnolia Street) & Magnolia Street -- -- 

I-405 NB Off-Ramp (to NB Magnolia Street) & Magnolia Street A A 

I-405 NB On-Ramp (for NB Magnolia Street) & Magnolia Street -- -- 

I-405 SB On-Ramp (for SB Magnolia Street) & Magnolia Street -- -- 

I-405 SB Off-Ramp (to NB & SB Magnolia Street) & Magnolia Street B B 

Warner Avenue & Magnolia Street D F 

Warner Avenue & I-405 SB On-Ramp (for EB Warner Avenue) -- -- 

Warner Avenue & I-405 SB Off-Ramp (to EB Warner Avenue) -- -- 

Warner Avenue & I-405 NB Off-Ramp (to WB Warner Avenue) -- -- 

Warner Avenue & I-405 NB On-Ramp (for WB Warner Avenue) -- -- 

Beach Boulevard & Edinger Avenue Interchange

McFadden Avenue & Beach Boulevard F F 

I-405 NB Ramps (for NB and SB Beach Boulevard) & Beach Boulevard B B 

Center Avenue & Beach Boulevard B C 

Center Avenue (Huntington Beach Mall) & I-405 SB Ramps B C 

Edinger Avenue & Beach Boulevard F F 

Edinger Avenue & I-405 SB On-Ramp -- -- 

Goldenwest Street & Bolsa Avenue Interchange

I-405 NB On-Ramp (for NB Goldenwest Street) & Goldenwest Street -- -- 

Westminster Mall & I-405 SB Ramps B B 

Westminster Mall & Goldenwest Street B A 

Bolsa Avenue & Goldenwest Street D E 
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TABLE 1-20:  INTERSECTION LOS SUMMARY – BUILD ALTERNATIVE (YEAR 2040) 

Location AM Peak Hour PM Peak Hour 

Bolsa Avenue & I-405 SB On-Ramp (for EB Bolsa Avenue) -- -- 

Bolsa Avenue & I-405 SB Off-Ramp (to EB Bolsa Avenue) B B 

Bolsa Avenue & I-405 NB Off-Ramp (to WB Bolsa Avenue) -- -- 

Option B 

Westminster Mall & I-405 SB Ramps -- -- 

Springdale Street & Westminster Boulevard Interchange

I-405 SB Off-Ramp & Springdale Street A A 

Westminster Boulevard & Springdale Street D F 

Westminster Boulevard & I-405 SB On-Ramp -- -- 

Westminster Boulevard & I-405 SB Off-Ramp (to EB Westminster Boulevard) -- -- 

Option A 

Westminster Boulevard & I-405 NB Ramps (to WB & EB Westminster Boulevard) C B 

Westminster Boulevard & Willow Lane B B 

Option B 

Westminster Boulevard & I-405 NB Off-Ramp (to WB Westminster Boulevard) -- -- 

Westminster Boulevard & I-405 NB On-Ramp -- -- 

Westminster Boulevard & I-405 NB Off-Ramp/Willow Lane -- -- 

Bolsa Chica Road – Valley View Street & Garden Grove Boulevard Interchange

Garden Grove Boulevard & I-405 NB Off-Ramp/SR-22 EB Ramps D D 

Garden Grove Boulevard & Bolsa Chica Road /Valley View Street C F 

I-405 SB Ramps (to NB & SB Bolsa Chica Road) & Bolsa Chica Road B B 

SR-22 WB/I-405 NB On-Ramp (for SB Valley View Street) & Valley View Street -- -- 

SR-22 WB/I-405 NB On-Ramp (for NB Valley View Street) & Valley View Street -- -- 

Seal Beach Boulevard Interchange 

I-405 NB Ramps & Seal Beach Boulevard C C 

I-405 SB Ramps & Seal Beach Boulevard D F 

Bear Street Interchange at SR-73  

SR-73 NB Ramps & Bear Street -- -- 

SR-73 SB Ramps & Bear Street -- -- 

Katella Avenue/Willow Street Interchange at I-605

Katella Avenue & I-605 NB On-Ramp (for WB Katella Avenue) -- -- 

Katella Avenue & I-605 NB On-Ramp (for EB Katella Avenue) A A 

Katella Avenue & I-605 NB Off-Ramp (to EB Katella Avenue) -- -- 

Katella Avenue & I-605 NB Off-Ramp (to WB Katella Avenue) -- -- 

Katella Avenue & I-605 SB On-Ramp (for WB Katella Avenue) -- -- 

Katella Avenue & I-605 SB Off-Ramp (to EB Katella Avenue) -- -- 

Katella Avenue & I-605 SB On-Ramp (for EB Katella Avenue) -- -- 

Willow Street & I-605 SB Off-Ramp (to WB Willow Street) -- -- 
SOURCE: Albert Grover & Associates, 2011. 
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TABLE 1-21:  DAILY MAINLINE VHT 
Scenario Daily VHT 

Existing 2009 82,084

2020 No Build 190,282

2020 Alternative 1 114,733

2020 Alternative 2 99,122

2020 Alternative 3 97,256

2040 No Build 513,901

2040 Alternative 1 247,559

2040 Alternative 2 166,301

2040 Alternative 3 157,801
SOURCE: Parsons, 2011. 
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2.0 ENVIRONMENTAL SETTING 
 

2.1 METEOROLOGY 
 

2.1.1 Climate 
 
The South Coast Air Basin (Basin) is in an area of high air pollution potential due to its climate 
and topography.  The general region lies in the semi-permanent high pressure zone of the 
eastern Pacific, resulting in a mild climate tempered by cool sea breezes with light average wind 
speeds.  The Basin experiences warm summers, mild winters, infrequent rainfalls, light winds, 
and moderate humidity.  This usually mild climatological pattern is interrupted infrequently by 
periods of extremely hot weather, winter storms, or Santa Ana winds.  The Basin is a coastal 
plain with connecting broad valleys and low hills, bounded by the Pacific Ocean to the west and 
high mountains around the rest of its perimeter.  The mountains and hills within the area 
contribute to the variation of rainfall, temperature, and winds throughout the region.   
 
The Basin experiences frequent temperature inversions.  Temperature typically decreases with 
height.  However, under inversion conditions, temperature increases as altitude increases, 
thereby preventing air close to the ground from mixing with the air above it.  As a result, air 
pollutants are trapped near the ground.  During the summer, air quality problems are created 
due to the interaction between the ocean surface and the lower layer of the atmosphere.  This 
interaction creates a moist marine layer.  An upper layer of warm air mass forms over the cool 
marine layer, preventing air pollutants from dispersing upward.  Additionally, hydrocarbons and 
nitrogen dioxide (NO2) react under strong sunlight, creating smog.  Light, daytime winds, 
predominantly from the west, further aggravate the condition by driving air pollutants inland, 
toward the mountains.  During the fall and winter, air quality problems are created due to carbon 
monoxide (CO) and NO2 emissions.  CO concentrations are generally worse in the morning and 
late evening (around 10:00 p.m.).  In the morning, CO levels are relatively high due to cold 
temperatures and the large number of cars traveling.  High CO levels during the late evenings 
are a result of stagnant atmospheric conditions trapping CO in the area.  Since CO emissions 
are produced almost entirely from automobiles, the highest CO concentrations in the Basin are 
associated with heavy traffic.  NO2 concentrations are also generally higher during fall and 
winter days.  
 
The mountains and hills within the Basin contribute to the variation of rainfall, temperature, and 
winds throughout the region.  Within the project area, the average wind speed, as recorded at 
the Costa Mesa Wind Monitoring Station, is approximately three miles per hour, with calm winds 
occurring approximately 15 percent of the time.  Wind in the project area predominately blows 
from the southwest. 
 
The annual average temperature in the project area is 64 degrees Fahrenheit (°F).2  The project 
area experiences an average winter temperature of approximately 56°F and an average 
summer temperature of approximately 71°F.  Total precipitation in the project area averages 
approximately 14 inches annually.  Precipitation occurs mostly during the winter and relatively 
infrequently during the summer. Precipitation averages approximately eight inches during the 

                                                 
2Western Regional Climate Center, Historical Climate Information, available at http://www.wrcc.dri.edu, 

accessed November 21, 2010. 
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winter, approximately four inches during the spring, approximately two inches during the fall, 
and less than one inch during the summer. 
 

2.1.2 Sunlight 
 
The presence and intensity of sunlight are necessary prerequisites for the formation of 
photochemical smog.  Under the influence of the ultraviolet radiation of sunlight, certain original 
or “primary” pollutants (mainly reactive hydrocarbons and oxides of nitrogen) react to form 
“secondary” pollutants (primarily oxidants).  Since this process is time dependent, secondary 
pollutants can be formed many miles downwind from the emission sources.  Due to the 
prevailing daytime winds and time-delayed nature of photochemical smog, oxidant 
concentrations are highest in the inland areas of Southern California.     
 

2.1.3 Temperature Inversion 
 
Temperature normally declines with altitude.  A reversal of this atmospheric state, where 
temperature increases with altitude, is called an inversion.  The height from the earth’s surface 
to the inversion base is known as the mixing height.  With persistent low inversions and cool 
coastal air, morning fog and low stratus clouds are common.  Cloudy days are less likely in the 
eastern portions of the Basin and about 25 percent more likely along the coast.  The vertical 
dispersion of air pollutants in the district is limited by temperature inversions in the atmosphere 
close to the earth’s surface. 
 
Inversions are generally lower in the nighttime when the ground is cool, than during daylight 
hours when the sun warms the ground and, in turn, the surface air layer.  As this heating 
process continues, the temperature of the surface air layer approaches the temperature of the 
inversion base, causing heating along its lower edge.  If enough warming takes place, the 
inversion layer becomes weak and opens up to allow the surface air layers to mix upward.  This 
can be seen in the middle to late afternoon on a hot summer day when smog appears to clear 
suddenly.  Winter inversions typically break earlier in the day, preventing excessive contaminant 
build-up. 
 
The combination of stagnant wind conditions and low inversions produces the greatest pollutant 
concentrations.  On days of no inversion or high wind speeds, ambient air pollutant 
concentrations are lowest.  During periods of low inversions and low wind speeds, air pollutants 
generated in urbanized areas are transported predominantly onshore into Riverside and San 
Bernardino Counties.  In the winter, the greatest pollution problems are carbon monoxide and 
oxides of nitrogen because of extremely low inversions and air stagnation during the night and 
early morning hours.  In the summer, the longer daylight hours and the brighter sunshine 
combine to cause a reaction between hydrocarbons and oxides of nitrogen to form 
photochemical smog. 

 

2.1.4 Greenhouse Gases 
 
Greenhouse gas (GHG) emissions refer to a group of emissions that are generally believed to 
affect global climate conditions.  The greenhouse effect compares the Earth and the 
atmosphere surrounding it to a greenhouse with glass panes.  The glass panes in a greenhouse 
let heat from sunlight in and reduce the amount of heat that escapes.  GHGs, such as carbon 
dioxide (CO2), methane (CH4), and nitrous oxide (N2O), keep the average surface temperature 
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of the Earth close to 60 °F.  Without the greenhouse effect, the Earth would be a frozen globe 
with an average surface temperature of about 5°F.   
 
In addition to CO2, CH4, and N2O, GHGs include hydrofluorocarbons, perfluorocarbons, sulfur 
hexafluoride, and water vapor.  Of all the GHGs, CO2 is the most abundant pollutant that 
contributes to climate change through fossil fuel combustion.  CO2 comprised 83.3 percent of 
the total GHG emissions in California in 2002.   The other GHGs are less abundant but have 
higher global warming potential than CO2.  To account for this higher potential, emissions of 
other GHGs are frequently expressed in the equivalent mass of CO2, denoted as CO2e.  The 
CO2e of CH4 and N2O represented 6.4 and 6.8 percent, respectively, of the 2002 California 
GHG emissions.  Other high global warming potential gases represented 3.5 percent of these 
emissions.   In addition, there are a number of human-made pollutants, such as CO, NOX, non-
methane VOC, and SO2, that have indirect effects on terrestrial or solar radiation absorption by 
influencing the formation or destruction of other climate change emissions. 

 

2.1.5 Air Quality Management 
 
All areas designated as nonattainment under the California Clean Air Act (CCAA) are required 
to prepare plans showing how the area would meet the State air quality standards by its 
attainment dates.  The Air Quality Management Plan (AQMP) is the South Coast Air Quality 
Management District (SCAQMD) plan for improving regional air quality.  It addresses CCAA 
requirements and demonstrates attainment with State and federal ambient air quality standards.  
The AQMP is prepared by SCAQMD and the Southern California Association of Governments 
(SCAG).  The AQMP provides policies and control measures that reduce emissions to attain 
both State and federal ambient air quality standards by their applicable deadlines.  
Environmental review of individual projects within the Basin must demonstrate that daily 
construction and operational emissions thresholds, as established by the SCAQMD, would not 
be exceeded.  The environmental review must also demonstrate that individual projects would 
not increase the number or severity of existing air quality violations. 
 
The 2007 AQMP was adopted by the SCAQMD on June 1, 2007.  The 2007 AQMP proposes to 
demonstrate attainment of the federal PM2.5 standards through a more focused control of sulfur 
oxides (SOX), directly-emitted particulate matter 2.5 microns or less in diameter (PM2.5), and 
NOX, supplemented with VOC, by 2015.  The eight-hour ozone control strategy builds upon the 
PM2.5 strategy, augmented with additional NOX and VOC reductions to meet the standard by 
2024.  The 2007 AQMP also addresses several federal planning requirements and incorporates 
significant new scientific data, primarily in the form of updated emissions inventories, ambient 
measurements, new meteorological episodes, and new air quality modeling tools.  The 2007 
AQMP is consistent with and builds upon the approaches taken in the 2003 AQMP.  However, 
the 2007 AQMP highlights the significant amount of reductions needed and the urgent need to 
identify additional strategies, especially in the area of mobile sources, to meet all federal criteria 
pollutant. 
 
The United States Environmental Protection Agency (USEPA) has established National Ambient 
Air Quality Standards (NAAQS) for the following air pollutants: CO, ozone (O3), NO2, sulfur 
dioxide (SO2), particulate matter less than 10 and 2.5 microns in diameter (PM10 and PM2.5, 
respectively), and lead (Pb).  These pollutants are referred to as criteria pollutants because 
numerical criteria have been established for each pollutant, which define acceptable levels of 
exposure.  The USEPA has revised the NAAQS several times since their original 
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implementation and would continue to do so as the health effects of exposure to air pollution are 
better understood. 
 
States with air quality that did not achieve the NAAQS were required to develop and maintain 
State Implementation Plans (SIPs).  These plans constitute a federally enforceable definition of 
the State’s approach (or “plan”) and schedule for the attainment of the NAAQS.  Air quality 
management areas were designated as “attainment,” “nonattainment,” or “unclassified” for 
individual pollutants depending on whether or not they achieve the applicable NAAQS and 
California Ambient Air Quality Standards (CAAQS) for each pollutant.  It is important to note that 
because the NAAQS and CAAQS differ in many cases, it is possible for an area to be 
designated attainment by the USEPA (meets NAAQS) and nonattainment by the California Air 
Resources Board (CARB) (does not meet CAAQS) for the same pollutant.  
 

2.1.6 Transportation Conformity Rule 
 
Transportation conformity is an analysis required under CAA section 176(c) (42 U.S.C. 7506(c)) 
to ensure that federally supported highway and transit project activities are consistent with the 
purpose of the SIP. Regional conformity for a given project is analyzed by discussing if the 
proposed project is included in a conforming Regional Transportation Plan (RTP) or 
Transportation Improvement Plan (TIP) with substantially the same design concept and scope 
that was used for the regional conformity analysis.  Project level conformity is analyzed by 
discussing if the proposed project would cause localized exceedances of CO, PM2.5, and/or 
PM10 standards, or of it would interfere with “timely implementation” of Transportation Control 
Measures called out in the State Implementation Plan. 
 
Under the 1990 Clean Air Act Amendments, the U.S. Department of Transportation cannot fund, 
authorize, or approve federal actions to support programs or projects that are not first found to 
conform to State Implementation Plan for achieving the goals of the Clean Air Act requirements.  
Conformity with the Clean Air Act takes place on two levels—first, at the regional level and 
second, at the project level.  The proposed project must conform at both levels to be approved.  
Regional level conformity in California is concerned with how well the region is meeting the 
standards set for CO, NO2, O3, and PM.  California is in attainment for the other criteria 
pollutants.  At the regional level, RTP are developed that include all of the transportation 
projects planned for a region over a period of years, usually at least 20.  Based on the projects 
included in the RTP, an air quality model is run to determine whether or not the implementation 
of those projects would conform to emission budgets or other tests showing that attainment 
requirements of the Clean Air Act are met.  If the conformity analysis is successful, the regional 
planning organization, such as the Southern California Association of Governments and the 
appropriate federal agencies, such as the Federal Highway Administration, make the 
determination that the RTP is in conformity with the State Implementation Plan for achieving the 
goals of the Clean Air Act.  Otherwise, the projects in the RTP must be modified until conformity 
is attained.  If the design and scope of the proposed transportation project are the same as 
described in the RTP, then the proposed project is deemed to meet regional conformity 
requirements for purposes of project-level analysis. 
 
Conformity at the project-level also requires “hot spot” analysis if an area is “nonattainment” or 
“maintenance” for CO and/or particulate matter.  A region is a “nonattainment” area if one or 
more monitoring stations in the region fail to attain the relevant standard.   Areas that were 
previously designated as nonattainment areas but have recently met the standard are called 
“maintenance” areas.  “Hot spot” analysis is essentially the same, for technical purposes, as CO 
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or particulate matter analysis performed for NEPA purposes.  Conformity does include some 
specific standards for projects that require a hot spot analysis.  In general, projects must not 
cause the CO standard to be violated, and in “nonattainment” areas the project must not cause 
any increase in the number and severity of violations.  If a known CO or particulate matter 
violation is located in the project vicinity, the project must include measures to reduce or 
eliminate the existing violation(s) as well. 
 

2.1.7 Sensitive Receptors 
 
Some land uses are considered more sensitive to changes in air quality than others, depending 
on the population groups and the activities involved.  CARB has identified the following typical 
groups who are most likely to be affected by air pollution: children under 14, the elderly over 65 
years of age, athletes, and people with cardiovascular and chronic respiratory diseases.  
According to the SCAQMD, sensitive receptors include residences, schools, playgrounds, child 
care centers, athletic facilities, long-term health care facilities, rehabilitation centers, 
convalescent centers, and retirement homes.  Figures 2-1 through 2-3 show sensitive receptors 
within 500 feet of the ROW.  The map identifications correspond to the following receptors: 
 
1. Seal Beach Tennis Center 
2. Blue Bell Park 
3. Almond Park 
4. Indian Village Park 
5. Cascade Park 
6. Westminster Good Samaratin Church 
7. Buckingham Park 
8. Westminster High School 
9. College Park 
10. Pleasant View Park 
11. El Dorado Preschool 
12. Huntington Valley Preschool 
13. Fountain Valley High School 
14. Los Alamos Park 
15. Moon Park 
16. California Elementary School 
17. Charles W. TeWinkle Middle School 
18. Ginsler Park  
 
  



SENSITIVE RECEPTOR LOCATIONS

FIGURE 2-1

PARSONS

Air Quality Report
I-405 Improvement Project

N

FEET

APPROX.

SCALE

0 2,8001,400

LEGEND:

Residential Schools, Parks, Churches500-foot Buffer

1

2

3

4

S
E

A
L

B
E

A
C

H
B

L
V

D

7TH ST

WESTMINSTER BLVD

B
O

L
S

A
C

H
I
C

A
B

L
V

D

V
A
L
L
E
Y

V
IE

W

S
T

S
P

R
I
N

G
D

A
L
E

S
T

S
E

A
L

B
E

A
C

H
B

L
V

D

SOURCE: TAHA, 2011.

#

1. Seal Beach Tennis Center

. Blue Bell Park2

Sensitive Receptor

3. Almond Park

4. Indian Village Park



FIGURE 2-2

SENSITIVE RECEPTOR LOCATIONS
PARSONS

Air Quality Report
I-405 Improvement Project

N

FEET

APPROX.

SCALE

0 2,8001,400

SOURCE: TAHA, 2011.

7

4

5

6 8

9

10

11

S
P

R
I
N

G
D

A
L
E

S
T

E
D

W
A

R
D

S
S

T

G
O

L
D

E
N

W
E

S
T

S
T

H
O

O
V

E
R

S
T

B
E

A
C

H
B

L
V

D

N
E

W
L
A

N
D

S
T

M
A

G
O

N
L
I
A

S
T

B
U

S
H

A
R

D
S

T

BOLSA AVE

MCFADDEN AVE

EDINGER AVE

HEIL AVE

WARNER AVE

WESTMINSTER BLVD

#

4

5

6

Indian Village Park

. Cascade Park

. Westminster Good

Samaritan Church

.

Sensitive Receptor

7

8

9

. Buckingham Park

. Westminster High School

. College Park

10

11.

. Pleasant View Park

El Dorado Preschool

LEGEND:

Residential Schools, Parks, Churches500-foot Buffer

Add McDowell Park



SENSITIVE RECEPTOR LOCATIONS

FIGURE 2-3

PARSONS

Air Quality Report
I-405 Improvement Project

N

FEET

APPROX.

SCALE

0 2,8001,400

SOURCE: TAHA, 2011.

12

14

15

18

13

SLATER AVE

TALBERT AVE

ADAMS AVE

B
U

S
H

A
R

D
S

T

B
R

O
O

K
H

U
R

S
T

S
T

W
A

R
D

S
T

MACARTHUR BLVD

H
A

R
B

O
R

B
L
V

D

F
A

I
R

V
I
E

W
R

D

SEGERSTROM AVE

LEGEND:

Residential Schools, Parks, Churches500-foot Buffer

#

12

13

14

15

Huntington Valley Preschool

. Fountain Valley High School

. Los Alamos Park

. Moon Park

.

Sensitive Receptor

16

17

. California Elementary School

. Charles W. TeWinkle Middle School

18. Gisler Park

17

16



I-405 Improvement Project 3.0 Regulatory Framework 
Air Quality Report 
 

 42 

3.0 REGULATORY FRAMEWORK 
 

3.1   FEDERAL CLEAN AIR ACT 
 
The Clean Air Act (CAA) as amended in 1990 is the federal law that governs air quality. Its 
counterpart in California is the California Clean Air Act (CCAA) of 1988.  These laws set 
standards for the quantity of pollutants that can be in the air. At the federal level, these 
standards are called NAAQS.  Standards have been established for six criteria pollutants that 
have been linked to potential health concerns; the criteria pollutants are:  CO, NO2, O3, 
particulate matter, Pb, and SO2.  The CAA requires USEPA to designate areas as attainment, 
nonattainment, or maintenance (previously nonattainment and currently attainment) for each 
criteria pollutant based on whether the NAAQS have been achieved.  The federal standards are 
summarized in Table 3-1.  The USEPA has classified the Basin as maintenance for CO and 
nonattainment for O3, PM2.5, and PM10.   
 

3.2   CALIFORNIA CLEAN AIR ACT 
 
In California, the CCAA is administered by the CARB at the State level and by the air quality 
management districts and air pollution control districts at the regional and local levels.  The 
CARB, which became part of the California Environmental Protection Agency in 1991, is 
responsible for meeting the State requirements of the CAA, administering the CCAA, and 
establishing the CAAQS.  The CCAA, as amended in 1992, requires all air districts in the State 
to endeavor to achieve and maintain the CAAQS.  CAAQS are generally more stringent than the 
corresponding federal standards and incorporate additional standards for sulfates, hydrogen 
sulfide, vinyl chloride, and visibility-reducing particles.  CARB regulates mobile air pollution 
sources, such as motor vehicles.  CARB is responsible for setting emission standards for 
vehicles sold in California and for other emission sources, such as consumer products and 
certain off-road equipment.  CARB established passenger vehicle fuel specifications, which 
became effective in March 1996.  CARB oversees the functions of local air pollution control 
districts and air quality management districts, which, in turn, administer air quality activities at 
the regional and county levels.  The State standards are summarized in Table 3-1. 
 
The CCAA requires CARB to designate areas within California as either attainment or 
nonattainment for each criteria pollutant based on whether the CAAQS have been achieved.  
Under the CCAA, areas are designated as nonattainment for a pollutant if air quality data shows 
that a State standard for the pollutant was violated at least once during the previous three 
calendar years.  Exceedances that are affected by highly irregular or infrequent events are not 
considered violations of a State standard and are not used as a basis for designating areas as 
nonattainment.  Under the CCAA, the Orange County portion of the Basin is designated as a 
nonattainment area for O3, PM2.5, and PM10.

3 
 
  

                                                 
3CARB, Area Designation Maps, available at http://www.arb.ca.gov/desig/adm/adm.htm, accessed 

November 21, 2010. 
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TABLE 3-1: STATE AND NATIONAL AMBIENT AIR QUALITY STANDARDS AND ATTAINMENT 
STATUS FOR THE SOUTH COAST AIR BASIN 

Pollutant 
Averaging 

Period 

California Federal 

Standards 
Attainment 

Status Standards 
Attainment 

Status 

Ozone (O3)  
1-hour 

0.09 ppm 
(180 µg/m3) 

Nonattainment -- -- 

8-hour 
0.070 ppm 

(137 µg/m3) 
n/a 

0.075 ppm 
(147 µg/m3) 

Nonattainment 

Respirable 
Particulate 
Matter (PM10) 

24-hour 50 µg/m3 Nonattainment 150 µg/m3 Nonattainment 
Annual 

Arithmetic 
Mean 

20 µg/m3 Nonattainment -- -- 

Fine 
Particulate 
Matter (PM2.5)  

24-hour -- -- 35 µg/m3 Nonattainment 
Annual 

Arithmetic 
Mean 

12 µg/m3 Nonattainment 15.0 µg/m3 Nonattainment 

Carbon 
Monoxide 
(CO) 

8-hour 
9.0 ppm 

(10 mg/m3) 
Attainment 

9 ppm 
(10 mg/m3) 

Attainment/ 
Maintenance 

1-hour 
20 ppm 

(23 mg/m3) 
Attainment 

35 ppm 
(40 mg/m3) 

Attainment/ 
Maintenance 

Nitrogen 
Dioxide (NO2) 

Annual 
Arithmetic 

Mean 

0.030 ppm 
(57 µg/m3) 

Attainment 
53 ppb 

(100 µg/m3) 
Unclassified 

1-hour 
0.18 ppm 

(338 µg/m3) 
Attainment 

100 ppb 
(190 µg/m3) 

n/a 

Sulfur Dioxide 
(SO2) 

24-hour 
0.04 ppm 

(105 µg/m3) 
Attainment -- -- 

3-hour -- -- -- -- 

1-hour 
0.25 ppm 

(655 µg/m3) 
Attainment 75 ppb (196 

µg/m3) Attainment 

Lead (Pb) 

30-day 
average 1.5 µg/m3 Attainment -- -- 

Calendar 
Quarter -- -- 0.15 µg/m3 Attainment 

n/a = not available 
SOURCE: CARB, Ambient Air Quality Standards, and Attainment Status, September 8, 2010.  

 
 

3.3   CALIFORNIA STATE IMPLEMENTATION PLAN 
 
The 1990 amendments to the federal CAA set new deadlines for attainment based on the 
severity of the pollution problem and launched a comprehensive planning process for attaining 
the NAAQS.  The promulgation of the national eight-hour ozone standard and the fine 
particulate matter (PM2.5) standards in 1997 resulted in additional statewide air quality planning 
efforts.  In response to new federal regulations, SIPs also began to address ways to improve 
visibility in national parks and wilderness areas.  SIPs are not single documents, but rather a 
compilation of new and previously submitted plans, programs, district rules, State regulations, 
and federal controls.  Many of California’s SIPs rely on the same core set of control strategies, 
including emission standards for cars and heavy trucks, fuel regulations, and limits on emissions 
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from consumer products.  State law makes CARB the lead agency for all purposes related to 
the SIP.  Local air districts and other agencies prepare SIP elements and submit them to CARB 
for review and approval.  CARB then forwards SIP revisions to the USEPA for approval and 
publication in the Federal Register.  The Code of Federal Regulations Title 40, Chapter I, Part 
52, Subpart F, Section 52.220 lists all of the items which are included in the California SIP. 
 

3.4 SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT  
 
The 1977 Lewis Air Quality Management Act created the SCAQMD to coordinate air quality 
planning efforts throughout Southern California.  This Act merged four county air pollution 
control agencies into one regional district to better address the issue of improving air quality in 
Southern California.  Under the Act, renamed the Lewis-Presley Air Quality Management Act in 
1988, the SCAQMD is the agency principally responsible for comprehensive air pollution control 
in the region.  Specifically, the SCAQMD is responsible for monitoring air quality, as well as 
planning, implementing, and enforcing programs designed to attain and maintain State and 
federal ambient air quality standards in the district.  Programs that were developed include air 
quality rules and regulations that regulate stationary sources, area sources, point sources, and 
certain mobile source emissions.  The SCAQMD is also responsible for establishing stationary 
source permitting requirements and for ensuring that new, modified, or relocated stationary 
sources do not create net emission increases.  
 
The SCAQMD monitors air quality within the project area.  The SCAQMD has jurisdiction over 
an area of 10,743 square miles, consisting of Orange County; the non-desert portions of Los 
Angeles, Riverside, and San Bernardino counties; and the Riverside County portion of the 
Salton Sea Air Basin and Mojave Desert Air Basin.  The Basin is a subregion of the SCAQMD 
and covers an area of 6,745 square miles.  The Basin includes all of Orange County and the 
non-desert portions of Los Angeles, Riverside, and San Bernardino counties.  The Basin is 
bounded by the Pacific Ocean to the west; the San Gabriel, San Bernardino and San Jacinto 
mountains to the north and east; and the San Diego County line to the south (Figure 3-1). 
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4.0 MONITORED AIR QUALITY 
 
The SCAQMD monitors air quality conditions at 37 locations throughout the Basin.  I-405 
borders SCAQMD’s Inland Orange County and Coastal Air Monitoring Subregions.  The most 
relevant monitoring station to the project area is the Costa Mesa Monitoring Station (Figure 4-
1).  Alternative air monitoring stations are located in Anaheim, Long Beach, and Lake Forest.  
These stations are farther from the project area than the Costa Mesa Monitoring Station and 
were determined not to as accurately represent existing air quality conditions.  Historical data 
from the Costa Mesa Monitoring Station was used to characterize the majority of existing 
conditions in the vicinity of the project area.  The Costa Mesa Monitoring Station does not 
record PM concentrations.  PM concentrations were obtained from the Anaheim Monitoring 
Station.    
 
Table 3-2 shows pollutant levels, the State and federal standards, and the number of 
exceedances recorded at the Costa Mesa Monitoring Station compared to the highest figures 
derived from the General Forecast Area from 2007 to 2009.  When compared to the General 
Forecast Area, the selected monitoring station recorded concentrations of PM2.5, PM10, O3, and 
NO2 that were lower than the Forecast Area.  CO was higher than the General Forecast Area in 
2007, and SO2 was comparable between the Costa Mesa location and the General Forecast 
Area. 
 

4.1   CARBON MONOXIDE 
 
CO is a colorless and odorless gas formed by the incomplete combustion of fossil fuels.  CO is 
emitted almost exclusively from motor vehicles, power plants, refineries, industrial boilers, ships, 
aircraft, and trains.  In urban areas such as the project location, automobile exhaust accounts 
for the majority of CO emissions.  CO is a non-reactive air pollutant that dissipates relatively 
quickly, so ambient CO concentrations generally follow the spatial and temporal distributions of 
vehicular traffic.  CO concentrations are influenced by local meteorological conditions, primarily 
wind speed, topography, and atmospheric stability.  CO from motor vehicle exhaust can become 
locally concentrated when surface-based temperature inversions are combined with calm 
atmospheric conditions, a typical situation at dusk in urban areas between November and 
February.4   
 
The highest levels of CO typically occur during the colder months of the year when inversion 
conditions are more frequent.  In terms of health, CO competes with oxygen, often replacing it in 
the blood, thus reducing the blood’s ability to transport oxygen to vital organs.  The results of 
excess CO exposure can be dizziness, fatigue, and impairment of central nervous system 
functions.   
 
As shown in Table 4-1, one-hour CO concentrations recorded at the Costa Mesa Monitoring 
Station ranged from 3 to 5 parts per million (ppm) and eight-hour CO concentrations ranged 
from 2.0 to 3.1 ppm.  Monitored CO concentrations did not exceed the relevant standards from 
2007 to 2009.    
  

                                                 
4Inversion is an atmospheric condition in which a layer of warm air traps cooler air near the surface of the 

earth, preventing the normal rising of surface air. 
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TABLE 4-1: 2007-2009 AMBIENT AIR QUALITY DATA IN PROJECT VICINITY 

Pollutant Pollutant Concentration & Standards 

North Coastal Orange
County Subregion /a/

General Forecast Area /b/

Number of Days Above State Standard 

2007 2008 2009 /c/ 2007 2008 2009 

Carbon 
Monoxide 

Maximum 1-hr concentration (ppm) 
Days > 20 ppm (State1-hr standard) 
 
Maximum 8-hr concentration (ppm) 
Days > 9.0 ppm (State 8-hr standard) 

5 
 0 

 
3.1 

0 

3 
0 
 

2.0 
0 

n/a 
n/a 

 
2.2 

0 

4 
0 
 

2.7 
0 

3 
0 
 

2.2 
0 

- 
 
 
- 
 

Ozone 
Maximum 1-hr Concentration (ppm) 
Days > 0.09 ppm (State 1-hr standard) 
Days > 0.12 ppm (Federal 1-hr standard) 

0.08 
0 
0 

0.09 
0 
0 

0.09 
0 
0 

0.12 
5 
1 

0.11 
4 
0 

- 
 

Nitrogen 
Dioxide 

Maximum 1-hr Concentration (ppm) 
Days > 0.18 ppm (State 1-hr standard) 

0.07 
0 

0.08 
0 

0.07 
0 

0.09 
0 

0.09 
0 - 

Sulfur 
Dioxide 

Maximum 24-hr Concentration (ppm) 
Days > 0.04 ppm (State 24-hr standard) 

<0.01 
0 

0.01 
0 

<0.01 
0 

<0.01 
0 

<0.01 
0 

- 
 

PM10 
Maximum 24-hr concentration (µg/m3) 
Days > 50 µg/m3 (State 24-hr standard) 

74 
3 

42 
0 

62 
1 

75 
5 

52 
3 

- 
 

PM2.5 
Annual Arithmetic Mean (µg/m3) 
Exceed State Standard (12 µg/m3) 

11 
No 

10 
No 

12 
No 

13 
Yes 

12 
Yes 

- 
 

/a/ PM10 and PM2.5 are not measured at North Coastal Orange County.  Saddleback Valley data were used for PM10 and PM2.5 measurements.  
/b/ The General Forecast Area includes Central Orange County, North Coastal Orange County, and Saddleback Valley air monitoring areas of the 
SCAQMD.   
/c/ 2009 data provided by CARB Air Quality Data Statistics.  The Costa Mesa – Mesa Verde Drive Monitoring Station data was used for each 
pollutant, except PM2.5, and PM10 which used the Anaheim – Pampas Lane Monitoring Station.   
SOURCE: SCAQMD, Historical Data by Year, available at http://www.aqmd.gov/smog/historicaldata.htm, accessed November 21, 2010.

 
 

4.2   OZONE 
 
O3 is a colorless gas that is formed in the atmosphere when ROG, which includes VOC, and 
NOX react in the presence of ultraviolet sunlight.  O3 is not a primary pollutant; it is a secondary 
pollutant formed by complex interactions of two pollutants directly emitted into the atmosphere.  
The primary sources of ROG and NOX, the components of O3, are automobile exhaust and 
industrial sources.  Meteorology and terrain play major roles in O3 formation.  Ideal conditions 
occur during summer and early autumn, on days with low wind speeds or stagnant air, warm 
temperatures, and cloudless skies.  The greatest source of smog-producing gases is the 
automobile.  Short-term exposure (lasting for a few hours) to O3 at levels typically observed in 
Southern California can result in breathing pattern changes, reduction of breathing capacity, 
increased susceptibility to infections, inflammation of the lung tissue, and some immunological 
changes. 
 
As shown in Table 4-1, one-hour O3 concentrations recorded at the Costa Mesa Monitoring 
Station ranged from 0.08 to 0.09 ppm.  Monitored O3 concentrations did not exceed the relevant 
standards from 2007 to 2009.    
 

4.3   NITROGEN DIOXIDE 
 
NO2, like O3, is not directly emitted into the atmosphere but is formed by an atmospheric 
chemical reaction between nitric oxide (NO) and atmospheric oxygen.  NO and NO2 are 
collectively referred to as NOX and are major contributors to O3 formation.  NO2 also contributes 
to the formation of PM10.  High concentrations of NO2 can result in a brownish-red cast to the 
atmosphere with reduced visibility and can cause breathing difficulties.  There is some indication 
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of a relationship between NO2 and chronic pulmonary fibrosis.  Some increase of bronchitis in 
children (two and three years old) has also been observed at concentrations below 0.3 ppm. 
 
As shown in Table 4-1, one-hour NO2 concentrations recorded at the Costa Mesa Monitoring 
Station ranged from 0.07 to 0.08 ppm.  Monitored NO2 concentrations did not exceed the 
relevant standards from 2007 to 2009.    
 

4.4   OXIDES OF SULFUR 
 
SO2 is a colorless, pungent gas formed primarily by the combustion of sulfur-containing fossil 
fuels.  Main sources of SO2 are coal and oil used in power plants and industries. Generally, the 
highest levels of SO2 are found near large industrial complexes.  In recent years, SO2 
concentrations have been reduced by the increasingly stringent controls placed on stationary 
source emissions of SO2 and limits on the sulfur content of fuels.  SO2 is an irritant gas that 
attacks the throat and lungs.  It can cause acute respiratory symptoms and diminished ventilator 
function in children.  SO2 can also yellow plant leaves and erode iron and steel. 
 
As shown in Table 4-1, 24-hour SO2 concentrations recorded at the Costa Mesa Monitoring 
Station were less than 0.01 ppm.  Monitored SO2 concentrations did not exceed the relevant 
standards from 2007 to 2009.    
 

4.5   PARTICULATE MATTER 
 
Particulate matter pollution consists of very small liquid and solid particles floating in the air, 
which can include smoke, soot, dust, salts, acids, and metals.  Particulate matter also forms 
when gases emitted from industries and motor vehicles undergo chemical reactions in the 
atmosphere.  Inhalable particulate matter, or PM10, is about 1/7 the thickness of a human hair.  
Major sources of PM10 include crushing or grinding operations; dust stirred up by vehicles 
traveling on roads; wood burning stoves and fireplaces; dust from construction, landfills, and 
agriculture; wildfires and brush/waste burning; industrial sources; windblown dust from open 
lands; and atmospheric chemical and photochemical reactions.  When inhaled, PM10 particles 
can penetrate the human respiratory system’s natural defenses and damage the respiratory 
tract.  PM10 can increase the number and severity of asthma attacks, cause or aggravate 
bronchitis and other lung diseases, and reduce the body’s ability to fight infections.   
 
As shown in Table 4-1, 24-hour PM10 concentrations recorded at the Anaheim Monitoring 
Station ranged from 42 to 74 micrograms per cubic meter (μg/m3).  Monitored PM10 
concentrations exceeded the State standard three times in 2007 and one time in 2009.  
   

4.6   FINE PARTICULATE MATTER 
 
Fine particulate matter, or PM2.5, is roughly 1/28 the diameter of a human hair.  PM2.5 results 
from fuel combustion (e.g. motor vehicles, power generation, and industrial facilities), residential 
fireplaces, and wood stoves.  In addition, PM2.5 can be formed in the atmosphere from gases 
such as SO2, NOX, and VOC.  Very small particles of substances, such as lead, sulfates, and 
nitrates can cause lung damage directly.  These substances can be absorbed into the blood 
stream and cause damage elsewhere in the body.  These substances can transport absorbed 
gases, such as chlorides or ammonium, into the lungs and cause injury.  Whereas PM10 tends 
to collect in the upper portion of the respiratory system, PM2.5 is so tiny that it can penetrate 
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deeper into the lungs and damage lung tissues.  Suspended particulates also damage and 
discolor surfaces on which they settle, as well as produce haze and reduce regional visibility.  
 
As shown in Table 4-1 above, annual PM2.5 concentrations recorded at the Anaheim Monitoring 
Station ranged from 10 to 12 μg/m3.  Monitored PM2.5 concentrations did not exceed the State 
standard from 2007 to 2009.    
  

4.7   VOLATILE ORGANIC COMPOUNDS 
 
VOCs are carbon-containing compounds that evaporate into the air.  VOCs contribute to the 
formation of smog and/or may be toxic.  VOCs often have an odor, and examples include 
gasoline, alcohol, and the solvents used in paints.  The SCAQMD does not directly monitor 
VOCs.  However, VOCs combine with NOX to generate O3, which, as discussed above, is 
monitored by the SCAQMD at the Costa Mesa Monitoring Station.  
 

4.8   VISIBILITY 
 
The federal Regional Haze Rule, established by the USEPA pursuant to Clean Air Act section 
169A, establishes the national goal to prevent future and remedy existing impairment of visibility 
in federal Class I areas (such as federal wilderness areas and national parks).  To meet federal 
Regional Haze Rule requirements, CARB adopted the California Regional Haze Plan on 
January 22, 2009, addressing California’s visibility goals through 2018.  In the Basin, Class I 
areas are typically restricted to higher elevations (greater than 6,000 feet above sea level) or far 
downwind of the metropolitan emission source areas.  Visibility in these areas is typically 
unrestricted due to regional haze despite being in close proximity to the urban setting.  The 
SCAQMD does not monitor assess visibility at any of the Orange County air quality monitoring 
stations.  
 

4.9   TOTAL SUSPENDED PARTICULATE 
 
Total Suspended Particulate (TSP) includes particles of solid or liquid matter (e.g., soot, dust, 
aerosols, fumes, and mist) up to approximately 30 microns in size.  These particles are larger 
than PM10 and do not penetrate as deep into the lungs.  USEPA replaced TSP as the indicator 
for both the annual and 24-hour primary (i.e., health-related) standards in 1987.  The indicator 
includes only those particles with an aerodynamic diameter smaller than or equal to PM10.  The 
SCAQMD does not monitor TSP concentrations at any of the Orange County air quality 
monitoring stations.   
 

4.10 LEAD 
 
In the Basin, atmospheric lead is generated almost entirely by the combustion of leaded 
gasoline and contributes less than one percent of the material collected as TSP.  Atmospheric 
lead concentrations have been reduced substantially in recent years due to the lowering of 
average lead content in gasoline.  Once in the bloodstream, lead can cause damage to the 
brain, nervous system and other body systems.  Children are highly susceptible to the effects of 
lead.  The SCAQMD does not monitor lead concentrations at any of the Orange County air 
quality monitoring stations. 
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5.0 METHODOLOGY AND SIGNIFICANCE CRITERIA 

 
5.1  METHODOLOGY 
 
Construction  
 
The Sacramento Metropolitan Air Quality Management District Construction has developed 
RoadMod to quantify emissions associated with roadway construction. RoadMod is a data entry 
spreadsheet that utilizes various sources to estimate construction emissions, including 
OFFROAD2007 and EMFAC2007. Assumptions used for the construction calculations are as 
follows: 
 
 Year 2015 start date 
 15-mile corridor length 
 250-foot corridor width 
 54-month construction period 
 A maximum of 4.5 acres of land disturbed per day 
 A maximum of 622 cubic yards per day of soil to be imported 
 A maximum of 604 cubic yards per day of soil to be exported 

 
Operations 
 
EMFAC2007 was used to calculate operational emissions.  EMFAC2007 is the latest emission 
inventory model for motor vehicles operating on roads in California.  This model reflects CARB 
current understanding of how vehicles travel and how much they pollute.  The EMFAC2007 
model can be used to show how California motor vehicle emissions have changed over time 
and are projected to change in the future.  The emission rates provided by EMFAC2007 in 
grams per mile were used in conjunction with traffic volumes and speeds to calculate daily 
emissions for existing conditions.  The vehicle miles traveled for each alternative are presented 
in Table 5-1.  The traffic volumes and speeds were split into northbound and southbound lanes 
for three I-405 segments:  SR-73 to Brookhurst Street, Brookhurst Street to SR-22 East, and 
SR-22 East to I-605.  The data were also split based on GP and HOV lanes.  This process was 
repeated for both opening year 2020 and horizon year 2040.  All of these variables were 
considered in the estimation of regional air pollutant emissions.   
 
TABLE 5-1:  VEHICLE MILES TRAVELED 
Scenario Automobile VMT 
2009 Existing Conditions 4,063,000 
 
2020 No Build 4,396,000 
2020 Alternative 1 4,714,000 
2020 Alternative 2 4.936,000 
2020 Alternative 3 5,001,000 
 
2040 No Build 4,618,000 
2040 Alternative 1 5,143,000 
2040 Alternative 2 5,512,000 
2040 Alternative 3 5,631,000 
SOURCE: Albert Grover & Associates, 2011. 
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Greenhouse Gas Emissions 
 
GHG emissions were quantified for construction and operational activity.  Similar to regional 
construction emissions, construction GHG emissions were estimated using RoadMod and 
associated OFFROAD2007 and EMFAC2007 emission factors.  Similar to regional operational 
emissions, operational GHG emissions were estimated using EMFAC2007, vehicle miles 
traveled, and traffic speeds.   
 

5.2 SIGNIFICANCE CRITERIA 
 
According to the Council on Environmental Quality regulations (40 CFR §§ 1500-1508), the 
determination of a significant impact is a function of both context and intensity.  Context means 
that the significance of an action must be analyzed in several contexts such as society as a 
whole (human, national), the affected region, the affected interests, and the locality.  Both short- 
and long-term effects are relevant.  Intensity refers to the severity of impact.  To determine 
significance, the severity of the impact must be examined in terms of the type, quality and 
sensitivity of the resource involved; the location of the proposed project; the duration of the 
effect (short- or long-term) and other consideration of context.  Adverse impacts will vary with 
the setting of the proposed action and the surrounding area. 
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6.0 POTENTIAL AIR QUALITY IMPACTS  
 
This section examines the degree to which the project alternatives may cause significant 
adverse changes to air quality.  Both short-term construction emissions occurring from activities, 
such as grading and haul truck trips, and long-term effects related to the ongoing operation of 
the alternatives are discussed in this section.  This analysis focuses on air pollution from two 
perspectives: daily emissions and pollutant concentrations.  “Emissions” refer to the quantity of 
pollutants released into the air, measured in pounds per day (ppd).  “Concentrations” refer to the 
amount of pollutant material per volumetric unit of air, measured in parts per million (ppm) or 
micrograms per cubic meter (μg/m3).  
 

6.1 SHORT-TERM IMPACTS 
 
Alternative 1 – Add One General Purpose (GP) Lane in Each Direction 
 
During construction, short-term degradation of air quality may occur due to the release of 
particulate emissions (airborne dust) generated by excavation, grading, hauling, and various 
other activities related to construction.  Emissions from construction equipment also are 
anticipated and would include CO, NOX, VOCs, directly-emitted particulate matter (PM10 and 
PM2.5), and toxic air contaminants such as diesel exhaust particulate matter.  Ozone is a 
regional pollutant that is derived from NOX and VOCs in the presence of sunlight and heat. 
 
Site preparation and roadway construction would involve clearing, cut-and-fill activities, grading, 
removing or improving existing roadways, and paving roadway surfaces.  Construction-related 
effects on air quality from most highway projects would be greatest during the site preparation 
phase because most engine emissions are associated with the excavation, handling, and 
transport of soils to and from the site.  If not properly controlled, these activities would 
temporarily generate PM10, PM2.5, and small amounts of CO, SO2, NOX, and VOCs.  Sources of 
fugitive dust would include disturbed soils at the construction site and trucks carrying uncovered 
loads of soils.  Unless properly controlled, vehicles leaving the site would deposit mud on local 
streets, which could be an additional source of airborne dust after it dries.  PM10 emissions 
would vary from day to day, depending on the nature and magnitude of construction activity and 
local weather conditions.  PM10 emissions would depend on soil moisture, silt content of soil, 
wind speed, and the amount of equipment operating.  Larger dust particles would settle near the 
source, while fine particles would be dispersed over greater distances from the construction site. 
 
Construction activities for large development projects are estimated by the USEPA to add 1.09 
tonne (1.2 tons) of fugitive dust per acre of soil disturbed per month of activity.  If water or other 
soil stabilizers are used to control dust, the emissions can be reduced by up to 50 percent.5 
Caltrans' Standard Specifications (Section 10) pertaining to dust minimization requirements 
requires use of water or dust palliative compounds and will reduce potential fugitive dust 
emissions during construction.  
 
In addition to dust-related PM10 emissions, heavy trucks and construction equipment powered 
by gasoline and diesel engines would generate CO, SO2, NOX, VOCs and some soot particulate 
(PM10 and PM2.5) in exhaust emissions.  If construction activities were to increase traffic 
congestion in the area, CO and other emissions from traffic would increase slightly while those 

                                                 
5SCAQMD indicates that Rule 403 can reduce fugitive dust emissions up to 61%.  
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vehicles are delayed.  These emissions would be temporary and limited to the immediate area 
surrounding the construction site. 
 
SO2 is generated by oxidation during combustion of organic sulfur compounds contained in 
diesel fuel.  Off-road diesel fuel meeting federal standards can contain up to 5,000 ppm of 
sulfur, whereas on-road diesel is restricted to less than 15 ppm of sulfur.  However, under 
California law and CARB regulations, off-road diesel fuel used in California must meet the same 
sulfur and other standards as on-road diesel fuel, so SO2-related issues due to diesel exhaust 
will be minimal.  Some phases of construction, particularly asphalt paving, would result in short-
term odors in the immediate area of each paving sites.  Such odors would be quickly dispersed 
below detectable thresholds as distance from the site increases. 
 
For informational purposes, Table 6-1 shows the estimated daily emissions associated with 
each construction phase.  The emissions were estimated using RoadMod and the assumptions 
listed in the methodology discussion.  Limited detailed construction information was available at 
the time of this analysis.  Therefore, the analysis mostly relies on RoadMod default 
assumptions, including the fleet mix.  The override option was used to eliminate signal boards 
from the fleet mix because signal boards are typically solar powered and do not generate air 
emissions.  The construction schedule indicates that overlapping activities would occur 
throughout the project corridor.   Without detailed information available, this conservative 
analysis assumed that each of the construction phases presented in Table 6-1 could occur 
simultaneously throughout the corridor.  Construction emissions would be temporary, and not 
result in any long-term impacts.  Therefore, Alternative 1 would not result in an adverse impact 
related to construction emissions.     
     
 

TABLE 6-1: ESTIMATED DAILY CONSTRUCTION EMISSIONS 

Construction Phase 
Pounds Per Day 

VOC NOX CO SOX PM2.5 /a/ PM10 /a/ 
Grubbing/Land Clearing 3 25 20 <1 10 46 
Grading/Excavation 8 54 73 <1 11 47 
Drainage/Utilities 3 17 17 <1 10 46 
Paving 2 10 14 <1 <1 <1 
Potential Overlapping Emissions 16 106 124 <1 31 139 
/a/ RoadMod assumes a 50 percent fugitive dust control efficiency rate.  To convert this to the SCAQMD 61 percent rate, fugitive dust emissions 
were doubled, and then reduced by 61 percent to account for Rule 403.     
SOURCE: TAHA, 2011. 

 
 
Caltrans is the Lead Agency for the proposed project and has full discretion to establish the 
criteria for determining significance under CEQA.  Caltrans acknowledges that the SCAQMD 
has established regional and localized construction significance thresholds for the South Coast 
Air Basin.  However, Caltrans has established a different methodology than the SCAQMD for 
assessing construction impacts.  The proposed project will comply with all SCAQMD rules and 
regulations regarding construction emissions (e.g., Rule 403 for the control of fugitive dust). As 
previously discussed, the proposed project would also comply with Caltrans Standard 
Specifications for Construction (Section 10 and 18 [Dust Control] and Section 39-3.06 [Asphalt 
Concrete Plants]) and short-term emissions would result in a less-than-significant impact. 
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Alternative 2 – Add Two GP Lanes in Each Direction 
 
Alternative 2 would include constr uction of an additional travel lane  in each direction when 
compared to Alternative 1.  This would result  in a longer constructio n period and more tota l 
emissions when compared to Alternative 1.  Howe ver, Alternative 2 daily construction intensity 
(e.g., equipment hours) would likely be  similar to that assumed for Alternative 1.  Table 6-1 
represents daily emissions associa ted with Alte rnative 2.  Construction emissions would b e 
temporary, and not result in any lo ng-term impacts.  Therefore, Alternative 2 would not result  in 
an adverse impact related to construction emissions. 
   
Alternative 3 – Express Facility 
 
Similar to Alternative 2,  Alternative 3 would in clude construction of two travel lan es in ea ch 
direction.  This could result in a longer const ruction period and more total emissions when  
compared to Alternative 1 but similar emission s as Alterna tive 2.  Table 6-1 represents daily 
emissions associated with Alternative 3.  C onstruction emissions would be temporary, and no t 
result in any long-term i mpacts.  Therefore, Alternative 3 would not result in an adve rse impact 
related to construction emissions.          
 
No Build (No Action) Alternative 
 
The Project Baseline conditions u nder the No Bu ild Alternative woul d provide n o additional 
lanes or interchange improvements to the  I-405 corridor.  Therefore,  the No Build Alternative  
would not result in an adverse impact related to construction emissions.     
 
6.2  REGIONAL ANALYSIS 
 
Alternative 1 – Add One General Purpose (GP) Lane in Each Direction 
 
Alternative 1 is fully funded and is in the 2008 Regional Transportation Plan which was found to 
conform by the Southern California  Association of Governments on May 8, 2008, and FHWA 
and FTA adopted the air quality conformity find ing on June 5, 2008.  The project is describe d 
as, “construct one additional all pur pose lane in each direction on I-405 and provide additional 
capital improvements from SR 73 through the LA County Line” (RTP and RTIP ID ORA030605).  
The project is also included in the Southern California Association of Governments financially 
constrained 2008 Regional Transp ortation Improvement Program.  The Southern California  
Association of Go vernments Regional Transportation Improve ment Program was found to  
conform by FHWA and FTA on July 17, 2008.  The design concept and scope of the proposed 
project is consistent with the proje ct description in the 20 08 RTP, the 2008 RTIP and th e 
assumptions in the Southern California Association of Governments emissions analysis. 
 
A consistency analysis determination plays an essent ial role in local a gency project review by 
linking local planning and unique individual projects to the AQMP in the following ways: it fulfills 
the CEQA goal of fully informing local agency decision makers of the environmenta l costs of the 
project under consideration at a stage early enough to ensure that air quality concerns are fully 
addressed, and it provides the local agency with ongoing information, assuring local decision 
makers that they are making real contributions  to clean air goals defined in the  most current 
AQMP (adopted 2007).  Because the AQMP is based on projections fro m local General Plans, 
projects that are consistent with the local General Plan are generally considered consistent with 
the AQMP.  Implementation of the proposed project would also not dela y timely implementation 
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of the Transportation Control Measures identified in the AQMP.  The proposed project would not 
significantly contribute to or cause deterioration of existing air quality; therefore, mitigation 
measures are not required for the long-term operation of the proposed project.  
 
A regional emissions analysis was also completed based on vehicle miles traveled and vehicle 
speeds.  Regional criteria pollutant and VOC emissions are presented in Tables 6-2 through 6-4.  
Alternative 1 future emissions (2020 and 2040) would be less than baseline emissions.  This 
decrease is due to higher vehicle speeds under Alternative 1, which generally result in lower 
emission rates.  Therefore, Alternative 1 would result in a beneficial effect related to regional 
operational emissions. 
 
TABLE 6-2:  ESTIMATED 2009 DAILY OPERATIONAL EMISSIONS 

Emission Source  
Pounds per Day 

VOC NOX CO SOX PM2.5 PM10 
No Build 1,030 6,290 25,119 42 258 426
SOURCE: TAHA, 2011. 
 
TABLE 6-3:  ESTIMATED 2020 DAILY OPERATIONAL EMISSIONS 

Emission Source  
Pounds per Day 

VOC NOX CO SOX PM2.5 PM10 
No Build 845 3,836 18,011 69 612 669

Alternative 1 620 3,537 15,297 58 508 559

Net Change from No Build to 
Alternative 1 (225) (299) (2,714) (11) (104) (110)
Alternative 2 633 3,651 14,784 57 504 554
Net Change from No Build to 
Alternative 2 (212) (185) (3,227) (12) (108) (115)

Alternative 3 634 3,670 14,824 58 504 553

Net Change from No Build to 
Alternative 3 (211) (166) (3,187) (11) (108) (116)
SOURCE: TAHA, 2011. 
 
TABLE 6-4:  ESTIMATED 2040 DAILY OPERATIONAL EMISSIONS 

Emission Source  
Pounds per Day 

VOC NOX CO SOX PM2.5 PM10 
No Build 859 2,736 12,998 108 749 1,049

Alternative 1 513 2,285 11,143 82 508 790

Net Change from No Build to 
Alternative 1 (346) (451) (1,855) (26) (241) (259)

Alternative 2 397 2,074 9,795 69 402 677

Net Change from No Build to 
Alternative 2 (462) (662) (3,203) (39) (347) (372)

Alternative 3 401 2,123 9,831 70 408 682

Net Change from No Build to 
Alternative 3 (458) (613) (3,167) (38) (341) (367)
SOURCE: TAHA, 2011. 
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Alternative 2 – Add Two GP Lanes in Each Direction 
 
The design concept of Alternative 2 includes an additional general purpose lane beyond the 
Alternative 1 design concept that was included in the 2008 RTP.  Tables 6-3 and 6-4 show that 
Alternative 2 future emissions (2020 and 2040) would be less than baseline emissions, and 
would be similar to Alternative 1 emissions (no greater than three percent).  This decrease is 
due to higher vehicle speeds under Alternative 2, which generally result in lower emission rates.    
Alternative 2 would be consistent with the assumptions in the Southern California Association of 
Governments regional emissions analysis, and would result in a beneficial effect related to 
regional operational emissions. 
 
Alternative 3 – Express Facility 
 
The design concept of Alternative 3 includes an additional general purpose lane and express 
facility beyond the Alternative 1 design concept that was included in the 2008 RTP.  Tables 6-3 
and 6-4 show that Alternative 3 future emissions (2020 and 2040) would be less than baseline 
emissions, and would be similar to Alternative 1 emissions (no greater than four percent).  This 
decrease is due to higher vehicle speeds under Alternative 3, which generally result in lower 
emission rates.  Alternative 3 would be consistent with the assumptions in the Southern 
California Association of Governments regional emissions analysis, and would result in a 
beneficial effect related to regional operational emissions. 
 
No Build (No Action) Alternative 
 
The Project Baseline conditions under the No Build Alternative would provide no additional 
lanes or interchange improvements to the I-405 corridor.  Therefore, the No Build Alternative 
would not result in an adverse impact related to project consistency with regional plans.    
 

6.3 CO PROTOCOL 
 
In California, the procedures of the local analysis for CO are modified pursuant to 40 CFR 
93.123(a)(1) of the Transportation Conformity Rule. Sub-paragraph (a)(1) states the following: 
 

CO hot-spot analysis. (1) The demonstrations required by 40 CFR 93.116 (“Localized 
CO and PM10 violations”) must be based on a quantitative analysis using the applicable 
air quality models, data bases, and other requirements specified in 40 CFR part 51, 
Appendix W (Guideline on Air Quality Models).  These procedures shall be used in the 
following cases, unless different procedures developed through the interagency 
consultation process required in 40 CFR 93.105 and approved by the EPA Regional 
Administrator are used: 

 



I-405 Improvement Project  6.0 Potential Air Quality Impacts 
Air Quality Report 
 

 58 

The sub-paragraph allows for an alternative identified in the Transportation Project-Level 
Carbon Monoxide Protocol (CO Protocol) developed by the Institute of Transportation Studies at 
the University of California, Davis (UC Davis).  The CO Protocol outlines the procedure for 
performing a CO analysis, which was approved by David P. Howekamp, Director of the Air 
Division of the USEPA Region IX, in October 1997.  The USEPA deemed the CO Protocol as an 
acceptable option to the mandated quantitative analysis.  The CO Protocol incorporates 40 CFR 
93.115 through 93.117, and 40 CFR 93.126 through 93.128 into its rules and procedures. 
 
Alternative 1 – Add One General Purpose (GP) Lane in Each Direction 
 
The scope required for CO local analysis is summarized in the CO Protocol, Section 3 
(Determination of Project Requirements); refer to Figures 6-1 and 6-2.  In Section 3, the CO 
Protocol provides two requirement decision flowcharts that are designed to assist the project 
sponsor(s) in evaluating the requirements that apply to specific projects.  The flowchart in Figure 
1 of the CO Protocol applies to new projects and was used in this local analysis.   
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Below is a step-by-step explanation of the flow chart.  Each level cited is followed by a 
response, which would determine the next applicable level of the flowchart for the project.  The 
flowchart begins with Section 3.1.1: 
 
3.1.1. Is this project exempt from all emissions analyses?  No.  Table 1 of the CO Protocol is 
Table 2 of §93.126.  The proposed project does not appear in Table 1.  It is not exempt from all 
emissions analyses. 
 
3.1.2. Is this project exempt from regional emissions analyses?  No.  Table 2 of the CO Protocol 
lists projects that are exempt from regional emissions analysis.  The table does not include 
additional general purpose or express freeway lanes.  It is not exempt from regional emissions 
analyses. 
 
3.1.3. Is the project locally defined as regionally significant?  Yes.  The proposed project is 
considered regionally significant, as it is included in the 2008 Regional Transportation Plan.  
 
3.1.4. Is the project in a federal attainment area?  No.  The proposed project is within the South 
Coast Air Basin, which has been designated as an attainment/maintenance area for the federal 
CO standards effective June 11, 2007.   
 
3.1.5. Is there a currently conforming RTP and Transportation Improvement Plan (TIP)?  Yes.  
The proposed project is located in the SCAG region which has a currently conforming RTP and 
TIP.  FHWA determined the RTP to conform to the SIP on June 5, 2008.  FHWA determined the 
TIP to conform to the SIP on November 17, 2008. 
 
3.1.6. Is the project included in the regional emissions analysis supporting the currently 
conforming RTP and TIP?  Yes.  The proposed project is included in the regional emissions 
analysis conducted by SCAG for the conforming 2008 RTP.  Therefore, the individual projects 
contained in the plan are conforming projects, and will have air quality impacts consistent with 
those identified in the SIP. 
 
3.1.7. Has the project design concept and/or scope changed significantly from that in the 
regional analysis?  No.  The project design concept refers to the type of facility identified by the 
proposed project.  The project design scope refers to the design aspects that affect the 
proposed facility’s impact on emissions, usually as they related to carrying capacity and control.  
The design concept and scope of the proposed project is consistent with the project description 
in the 2008 RTP, the 2008 TIP and the assumptions in the Southern California Association of 
Governments regional emissions analysis. 
 
3.1.9. Examine local impacts. Section 3.1.9 of the flowchart directs the project evaluation to 
Section 4 (Local Analysis) of the CO Protocol.  This concludes Figure 1. 
 
Section 4 contains a flowchart (Figures 6-3 and 6-4) to determine the type of CO analysis 
required for the proposed project.  The flowchart begins at Level 1: 
 
Level 1a. Is the project in a CO non-attainment area?  No.  As stated in 3.1.4, the proposed 
project is within the South Coast Air Basin, which has been designated as an 
attainment/maintenance area for the federal CO standards effective June 11, 2007.   
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Level 1b.  Yes.  Was the area redesignated as “attainment” after the 1990 Clean Air Act?  The 
proposed project is located in the South Coast Air Basin, under the jurisdiction of the SCAQMD, 
and was classified nonattainment after the 1990 FCAA.  The South Coast Air Basin has been 
granted federal redesignation to attainment/maintenance effective June 11, 2007. 
 
Level 1c. Has “continued attainment” been verified with local Air District, if appropriate?  Yes.  
As stated above, the South Coast Air Basin has been recently redesignated as an 
attainment/maintenance area for the federal CO standards effective June 11, 2007.  
Additionally, Table 4-1 shows that the Costa Mesa Monitoring Station has not recorded an 
exceedance for CO in the past three years.   
 
Level 7a. Does the project worsen air quality?  Yes.  Although the Basin is designated as an 
attainment/maintenance area for CO, it is necessary to determine project contributions to local 
air quality.  Intersections where air quality may be getting worse are of primary concern.  
Section 4.7.1 of the CO Protocol provides criteria to determine whether a project is likely to 
worsen air quality.  These criteria include increases in vehicles operating in cold start mode, 
increases in traffic volumes greater than five percent, and a worsening of traffic flow.  Alternative 
1 would increase traffic volumes by more than five percent.   
 
Level 7b. Is the project suspected of resulting in higher CO concentrations than those existing 
within the region at the time of attainment demonstration?  Yes.  Intersection reconfigurations 
may move the roadway closer to receptors and may increase peak hour traffic volumes.  This 
may result in higher CO concentrations near reconfigured intersections.   
 
Level 7c. Does the project involve a signalized intersection at LOS E or F?  Yes.  As shown in 
Air Quality Appendix H, numerous intersections will operate at LOS E or F.  The CO Protocol 
requires a screening analysis based on Level 4 of Figure 6-3.      
 
Alternative 2 – Add Two GP Lanes in Each Direction 
 
Alternative 2 would include the same intersection improvements as Alternative 1.  A CO 
screening analysis is required.    
 
Alternative 3 – Express Facility 
 
Alternative 3 would include the same intersection improvements as Alternative 1.  A CO 
screening analysis is required.    
 
No Build (No Action) Alternative 
 
The Project Baseline conditions under the No Build Alternative would provide no additional 
lanes or interchange improvements to the I-405 corridor.  Therefore, the No Build Alternative 
would not result in an adverse impact related to CO concentrations.     

 
6.4 CO SCREENING ANALYSIS 
 
The Caltrans CO screening analysis is described in Appendix A of the CO Protocol.  Caltrans 
has issued guidance stating not to use Appendix A of the CO Protocol.  Appendix A was 
developed using EMFAC7F which is now obsolete.  The screening analysis should be replaced 
with the detailed analysis described in Appendix B of the CO Protocol.   
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Alternative 1 – Add One General Purpose (GP) Lane in Each Direction 
 
A CO hot spot analysis was completed in based on the methodology provided in the Caltrans 
Transportation Project-Level Carbon Monoxide Protocol.  The USEPA CAL3QHC micro-scale 
dispersion model was used to calculate CO concentrations.  The traffic volumes and associated 
concentrations are identical for each build alternative.  A worst-case representative sample of 
intersections was chosen based on low LOS and high traffic volumes.  CO concentrations at the 
analyzed intersections are shown in Tables 6-5 and 6-6.  One-hour CO concentrations under 
project conditions would be approximately 4 ppm at worst-case sidewalk receptors in the year 
2020, and 3 ppm in 2040.  Eight-hour CO concentrations under project conditions would be 
approximately 3.7 ppm at worst-case sidewalk receptors in the year 2020, and 2.3 ppm in 2040.  
The State one- and eight-hour standards of 20 and 9.0 ppm, respectively, would not be 
exceeded at the analyzed intersections.  Therefore, Alternative 1 would not result in a CO hot 
spot. 
 
Alternative 2 – Add Two GP Lanes in Each Direction 
 
Alternative 2 would include the same intersection improvements as Alternative 1.  Intersections 
would experience similar volumes as used in the Alternative 1 analysis presented in Tables 6-5 
and 6-6.  The CO concentrations were well below the State one- and eight-hour CO standards 
and would remain so under Alternative 2.  Therefore, Alternative 2 would not result in a CO hot 
spot.    
 

TABLE 6-5: ESTIMATED CARBON MONOXIDE CONCENTRATIONS - 2020 

Interchange and Intersection 

1-hour  

(parts per million) 

8-hour  

(parts per million) 

BRISTOL STREET INTERCHANGE 

Bristol Street and I-405 NB Off-Ramp/South Coast Plaza  4 3.7

EUCLID STREET AND ELLIS AVENUE INTERCHANGE 

Euclid Street and I-405 NB Ramps/Newhope Street 4 3.6

I-405 SB Ramps and Ellis Avenue 4 3.5

MAGNOLIA STREET AND WARNER AVENUE INTERCHANGE 

Magnolia and Warner Avenue 4 3.6

BEACH BOULEVARD AND EDINGER AVENUE INTERCHANGE 

Beach Boulevard and McFadden Avenue 4 3.7

Beach Boulevard and I-405 SB Ramps 4 3.7

GOLDENWEST STREET AND BOLSA AVENUE INTERCHANGE 

Goldenwest St and Bolsa Avenue 4 3.7

SPRINGDALE STREET AND WESTMINSTER BOULEVARD INTERCHANGE 

Springdale Street and Westminster Boulevard 4 3.6

GOLDENWEST STREET AND BOLSA AVENUE INTERCHANGE 

I-405 NB Off-Ramps/SR-22 EB Ramps and Garden Grove Boulevard 4 3.6

SEAL BEACH BOULEVARD INTERCHANGE 

Seal Beach Boulevard and I-405 SB Ramps 4 3.7

State Standard 20 9.0 
SOURCE: TAHA, 2011. 
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Alternative 3 – Express Facility 
 
Alternative 3 would include the same intersection improvements as Alternative 1.  Intersections 
would experience similar volumes as used in the Alternative 1 analysis presented in Tables 6-5 
and 6-6.  The CO concentrations were well below the State one- and eight-hour CO standards 
and would remain so under Alternative 3.  Therefore, Alternative 3 would not result in a CO hot 
spot.    
 
No Build (No Action) Alternative 
 
The Project Baseline conditions under the No Build Alternative would provide no additional 
lanes or interchange improvements to the I-405 corridor.  Therefore, the No Build Alternative 
would not result in an adverse impact related to CO concentrations.  
    
 

TABLE 6-6: ESTIMATED CARBON MONOXIDE CONCENTRATIONS - 2040 

Interchange and Intersection 

1-hour  

(parts per million) 

8-hour  

(parts per million) 

BRISTOL STREET INTERCHANGE 

Bristol Street and I-405 NB Off-Ramp/South Coast Plaza  3 2.3

EUCLID STREET AND ELLIS AVENUE INTERCHANGE 

Euclid Street and I-405 NB Ramps/Newhope Street 2 2.2

I-405 SB Ramps and Ellis Avenue 2 2.2

MAGNOLIA STREET AND WARNER AVENUE INTERCHANGE 

Magnolia and Warner Avenue 2 2.2

BEACH BOULEVARD AND EDINGER AVENUE INTERCHANGE 

Beach Boulevard and McFadden Avenue 3 2.3

Beach Boulevard and I-405 SB Ramps 3 2.3

GOLDENWEST STREET AND BOLSA AVENUE INTERCHANGE 

Goldenwest St and Bolsa Avenue 2 2.2

SPRINGDALE STREET AND WESTMINSTER BOULEVARD INTERCHANGE 

Springdale Street and Westminster Boulevard 2 2.2

GOLDENWEST STREET AND BOLSA AVENUE INTERCHANGE 

I-405 NB Off-Ramps/SR-22 EB Ramps and Garden Grove Boulevard 2 2.2

SEAL BEACH BOULEVARD INTERCHANGE 

Seal Beach Boulevard and I-405 SB Ramps 3 2.3

State Standard 20 9.0 
SOURCE: TAHA, 2011. 

 
 

6.5 PM10 QUALITATIVE ANALYSIS 
 
Build Alternatives  
 
Nonattainment/maintenance areas are subject to the Transportation Conformity Rule, which 
requires local transportation and air quality officials to coordinate planning to ensure that 
transportation projects, such as road construction, do not affect an area's ability to reach its 
clean air goals.  Transportation conformity requirements become effective one year after an 
area is designated as nonattainment.   
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A qualitative hot spot analysis is defined in 40 CFR 93.101 as an estimation of likely future 
localized pollutant concentrations resulting from a new transportation project and a comparison 
of those concentrations to the relevant air quality standard.  A hot spot analysis assesses the air 
quality impacts on a scale smaller than an entire nonattainment or maintenance area, including, 
for example, congested roadway intersections and highways or transit terminals.  Such an 
analysis is a means of demonstrating that a transportation project meets FCAA conformity 
requirements to support state and local air quality goals with respect to potential localized air 
quality impacts.   
 
The USEPA published a final rule on March 10, 2006 (effective as of April 5, 2006) and 
established conformity criteria and procedures for transportation projects to determine their 
impacts on ambient PM10 levels in nonattainment and maintenance areas.  The March 10, 2006 
final rule requires a qualitative PM10 hot spot analysis to be completed for a project of air quality 
concern (POAQC).  The proposed project is within a nonattainment area for federal PM2.5 and 
PM10 standards. Therefore, per 40 CFR Part 93, analyses are required for conformity purposes.  
However, the USEPA does not require hot spot analyses (either qualitative or quantitative) for 
those that are not listed in Section 93.123(b)(1) as a project of air quality concern. 
 
The project is a project of concern for PM10 and/or PM2.5 hot spot analysis based on 40 CFR 
93.116 and 93.123, and USEPA’s Hot Spot Guidance.  Interagency Consultation concurred with 
this determination on January 25, 2011.  Pursuant to Federal Conformity Regulations 
(specifically, 40 CFR 93.105 [c] [1][i]), a qualitative analysis of the localized PM emissions was 
conducted following the methodology provided in the USEPA Guidelines.  The qualitative 
analysis is presented in this section.  
 
a) Standards and Conformity Conditions 
 
PM10 nonattainment and maintenance areas are required to attain and maintain one standard: 
 
 24-hour standard - 150 μg/m3:  The 24-hour PM10 standard is attained when the average 

number of exceedances in the previous three calendar years is less than or equal to 
one.  An exceedance occurs when a 24-hour concentration of greater than the standard 
150 μg/m3 is measured at a monitoring site near the project site.   

 
PM2.5 nonattainment and maintenance areas are required to attain and maintain two standards.  
The standards are described below. 

 
 24-hour standard - 35 μg/m3:  USEPA strengthened the PM2.5 standard from was 65 

μg/m3 to 35 μg/m3 on December 17, 2006.  A State Implementation Plan (SIP) revision 
will be due to USEPA by April 2013 demonstrating an attainment date of April 2015 with 
a possible extension to April 2020.  The PM2.5 conformity for the proposed project is 
based on trend analysis that is applicable to the current standard.  
 

 Annual standard - 15.0 μg/m3:  The 24-hour PM2.5 standard is based on a three-year 
average of the 98th percentile of 24-hour recorded concentrations; the annual standard is 
based on a three-year average of the annual arithmetic mean PM2.5 recorded at the 
monitoring station.  A PM2.5 hot spot analysis must consider both standards unless it is 
determined for a given area that meeting the controlling standard would ensure that CAA 
requirements are met for both standards.  
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b) Project Compliance with CFR 93.116 and 93.123  
 
A project may be considered to have one of three types of status: (1) Exempt; (2) Not be 
exempt but not be a POAQC based on the specific parameters established in the regulations; 
and (3) It may be a POAQC, which requires that a qualitative hot spot analysis be conducted.  
The I-405 Improvement Project does not meet the definition of an exempt project under Section 
93.126 or 93.128. 
 
The 2006 Final Transportation Conformity Rule defines a POAQC that requires PM10 and PM2.5 
hot spot analysis in 40 CFR 93.123(b)(1) as: 
 
i)  New or expanded highway projects that have a significant number of or significant 

increase in diesel vehicles; 
 
ii)  Projects affecting intersections that are at LOS D, E, or F with a significant number of 

diesel vehicles, or those that will change to LOS D, E, or F because of increased traffic 
volumes from a significant number of diesel vehicles related to the project; 

 
iii)  New bus and rail terminals and transfer points that have a significant number of diesel 

vehicles congregating at a single location;  
 
iv)  Expanded bus and rail terminals and transfer points that significantly increase the 

number of diesel vehicles congregating at a single location; and 
 
v)  Projects in or affecting locations, areas, or categories of sites that are identified in the 

PM2.5 and PM10 applicable implementation plan or implementation plan submission, as 
appropriate, as sites of violation or possible violation. 

 
The proposed project falls within the category of new or expanded highway projects with a 
significant number of diesel vehicles, and it would be affecting intersections that are at LOS D, 
E, or F with a significant number of diesel vehicles.  The proposed project is a POAQC based 
on the criteria listed in the final conformity rule (40 CFR 93.123 (b)(1)); therefore, a qualitative 
project-level hot spot assessment was conducted to assess whether the project would cause or 
contribute to any new localized PM10 or PM2.5 violations, or increase the frequency or severity of 
any existing violations, or delay timely attainment of the PM10 or PM2.5 NAAQS. 
 
c) Analysis Methodology and Types of Emissions Considered 
 
The qualitative PM hot spot analysis was performed following the USEPA document 
Transportation Conformity Guidance for Qualitative Hot-Spot Analyses in PM2.5 and PM10 
Nonattainment and Maintenance Areas.  The analysis was based on directly emitted PM2.5 
emissions, including tailpipe, brake wear, and tire wear.  Secondary particles formed through 
PM2.5 precursors take several hours to form in the atmosphere and would be dispersed beyond 
the immediate project vicinity; therefore, they are not considered in a hot spot analysis.  
Secondary emissions are included in the regional emission analysis prepared for the conforming 
Regional Transportation Plan and Transportation Improvement Plan.  Vehicles cause dust from 
paved and unpaved roads to be re-entrained or re-suspended in the atmosphere.  According to 
the 2006 Final Rule, road dust emissions are to be considered for hot spot analysis if USEPA or 
the state air agency has made a finding that such emissions are a significant contributor to the 
PM air quality problem (40 CFR 93.102(b)(3)).  The particulate emissions include PM emissions 
from vehicle exhaust, brake wear, tire wear, and re-entrained road dust.  The emission 
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inventories presented in the SCAQMD 2007 AQMP show that emissions from paved roads are 
a significant contributor to directly emitted PM10 and PM2.5.  Because the 2007 AQMP is 
incorporated as part of the California 2007 SIP, PM from re-entrained roads was included in the 
hot spot analysis.  Re-entrained road dust was estimated based on VMT and Chapter 13.2.1 of 
AP-42, Fifth Edition, USEPA Compilation of Air Pollutant Emission Factors.   
 
The project covers a distance of approximately 15 miles and construction activity would not 
occur in one place for more than five years.  Temporary construction emissions are not 
considered in this analysis. 
 
For performing the trend analysis, PM10 and PM2.5 ambient air quality data from monitoring 
stations within the proposed project area were utilized.  This data were compared with PM10 and 
PM2.5 NAAQS and also examined for trends to predict future conditions in the project vicinity.  In 
the following sections, the project impacts, as well as the likelihood of these impacts interfering 
with the ambient PM2.5 and PM10 levels to cause hot spots, are discussed.  The opening year 
(2020), as well as the horizon year of 2040, were considered for the analysis. 
 
d) Data Consideration 
 
The Costa Mesa Monitoring Station best represents air quality conditions in the project area.  It 
is the nearest monitoring station to the I-405 project area.  However, this station does not 
monitor PM10 and PM2.5.  Based on SCAQMD General Forecast Areas, the Mission Viejo and 
Anaheim Monitoring Stations also represent the project area.  The Mission Viejo Monitoring 
Station was chosen for this analysis because it is a coastal monitoring station located 
approximately 3.5 miles south east of the I-405.   It was determined that the inland Anaheim 
Monitoring Station meteorological conditions do not accurately represent the project area.    
 
Recent data available from the Mission Viejo Monitoring Station include the years 2000 to 2009.  
Table 6-7 and Figure 6-5 show the particulate concentrations and their historical trend (both 
PM10 and PM2.5), as recorded at this monitoring station.  Table 6-7 provides the measured 
concentrations and the number of days that the applicable NAAQS was exceeded.  Figure 6-5 
includes normalized concentrations and shows the trend of the pollutant changes in the area.  
Normalized concentrations represent the ratio of the highest measured concentrations in a 
given year to the applicable national standard; therefore, normalized concentrations lower than 
one indicate that the measured concentrations were lower than the ambient air quality standard.  
The monitored data show the following trends: 
 
 Respirable Particulate Matter (PM10) – During the recorded period of 2000 to 2009, the 

24-hour maximum monitored data was well below the NAAQS.  The highest recorded 
24-hour concentration during the period of 2000 to 2009 was 98 μg/m3, which was 
recorded in 2000.  The NAAQS were not exceeded at any time during the last ten years 
at the monitoring station. 

 
 Fine Particulate Matter (PM2.5) – During the recorded period of 2000 to 2009, the 24-

hour 98th percentile concentration, which was averaged over three years, exceeded the 
standard multiple years.  In addition, the maximum 24-hour concentration exceeded the 
standard multiple years.  However, the data shows a declining trend in both 24-hour and 
annual concentrations.  
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TABLE 6-7: PARTICULATE MATTER DATA SUMMARY 

Pollutant Standard (µg/m3) 

Recorded Concentrations (µg/m3) 

2000 2001 2002  2003 2004 2005  2006  2007 2008 
 
2009

Respirable 
Particulate 
Matter 
(PM10) 

Maximum 24-hr concentration  
Days > NAAQS (150 µg/m3) 

98 
0 

60 
0 

80 
0 

 
64 
0 
 

47 
0 

41 
0 

57 
0 

74 
0 

42 
0 

56 
0 

Fine 
Particulate 
Matter 
(PM2.5) 

Maximum 24-hr concentration  
Days > NAAQS (35 µg/m3) 

 

Maximum Annual concentration  
Exceed NAAQS (15.0 µg/m3)? 
 
98th percentile 24-hr concentration 

95 
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Figure 6-5:  NORMALIZED MONITORED PM CONCENTRATIONS 

 
 
 
Table 6-8, which was derived from Chapter 10 (Looking beyond Current Requirements) of the 
2007 AQMP, provides a comparison of the monitored 2005 PM levels to the model predicted 
values for 20015 and 2021.  As shown, the projected data indicate a trend of decreasing 
ambient PM concentrations from 2005 to 2021.  The monitored PM ambient concentrations at 
the Mission Viejo Monitoring Station, shown in Table 6-7, support the modeled predicted trends, 
as the recorded PM10 and PM2.5 levels at the monitoring station between the years 1999 and 
2006 for both the 24-hour levels and average annual values show a general declining trend. 
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TABLE 6-8: COMPARISON OF PARTICULATE MATTER AMBIENT CONCENTRATIONS  
(SOUTH COAST AIR BASIN) 

Pollutant 
(Averaging Time) 

Standard 
(μg/m3) 

2005 2015 /a/ 2021 
Observed 
Max Value 

(μg/m3) 
% Above 
Standard 

Projected 
Max Value 

(μg/m3) 
% Above 
Standard 

Projected 
Max Value 

(μg/m3) 
% Above 
Standard 

PM10 (24-hour) 150 131 Met 117 Met 111 Met 
PM2.5 (Annual) 15 21 40 15 Met <15 Met 
PM2.5 (24-hour) 35 133 279 57 63 52 49 
/a/ Projected data include the 2007 Control Strategies. 
SOURCE: SCAQMD, 2007 AQMP, Chapter 10. 

 
 
e) Traffic Condition Effects 
 
The proposed project would relieve congestion by widening I-405, braiding and reconstructing 
interchanges, and achieving the following safety improvements within the project limits by 
reducing: 
 
 congestion-related collisions on the mainline of I-405 
 collisions within interchanges by adding braided ramps to eliminate traffic weaving 

maneuvers 
 off-ramp queuing onto the freeway mainline  
 on-ramp queuing onto arterials due to mainline congestion and ramp meter operation. 
 
The proposed project would relieve congestion and improve operational efficiency on I-405 
between SR-73 and SR-605.  In addition, the project includes reconfiguration of freeway 
interchanges within the project limits and arterial street intersections; therefore, the project 
would improve traffic operations along the project corridor and freeway ramps and interchanges, 
as well as intersections within the study area.  The effects of the Build Alternatives on the 
freeway and intersections are discussed below. 
 
The project corridor has insufficient capacity to accommodate existing and projected travel 
demands between the SR-73 interchange and I-605.  The current deficiencies within the project 
limits are summarized below: 
 
 The I-405 mainline GP lanes peak period traffic demand exceeds available capacity;  
 The I-405 mainline HOV lanes peak period traffic demand exceeds available capacity;  
 The I-405 mainline GP traffic lanes have operational and geometric deficiencies; and 
 The interchanges along I-405 within the study area have geometric, storage, and 

operational capacity deficiencies. 
 
As discussed in the transportation analysis, the build alternatives would increase freeway 
capacity to address the existing deficiencies.  As a result, freeway mainline and interchange 
operating conditions will improve.  It is important to note that vehicle speeds will improve on 
both the mainline and in the HOV lanes.  Peak-hour congestion will be reduced leading to a 
reduction in vehicle idling and associated emissions.    
 
The transportation analysis assessed over 75 intersections in the project area.  The analysis 
indicated that none of the intersections operating at a poor level of service (i.e., D, E, or F) 
without the project would be further congested with the proposed improvements.  To the 
contrary, the proposed project reduces queuing onto arterials due to mainline congestion and 
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ramp meter operation and decreases arterial congestion.  Refer to the transportation analysis 
for a detailed discussion of intersection operating improvements. 
 
An increase of PM emissions would occur if the project significantly increased ADT in the 
project area and at locations where there are more traffic delays.  Traffic delays would occur at 
freeway segments and intersections where vehicles are accumulating and idling.  It is unlikely 
that PM hot spots would be associated with the proposed project because local accumulation 
and delay of vehicles would be reduced by the project.  Potential localized PM increases 
associated with the increase in ADT would be offset by the increase of vehicle speed in the 
project area, which is an indication of reduced congestion and idling of vehicles.  Thus, the 
project is not expected to cause an adverse affect with respect to localized concentrations of 
PM2.5 or PM10, at any nearby sensitive receptor. 
 
Emissions Calculation 
 
Tables 6-2 through 6-4 present emissions, including PM10 and PM2.5, from vehicles traveling 
along the project corridor for the years 2009, 2020, and 2040.  Estimates of PM10 and PM2.5 
emissions for base, opening, and horizon years show that project implementation would not 
generate significant additional daily emissions.  Because the VMT and the number of trucks (not 
percentage) are predicted to increase with time, the paved road dust emissions would also 
increase with time.  This finding is consistent with the emission inventories reported in the 
SCAQMD 2007 AQMP, which also shows an increase of road dust emissions with time.  
Because paved road emissions are included in the 2007 AQMP and the PM2.5 SIP, paved road 
emissions have been accounted for as part of the PM2.5 attainment plan; therefore, the 
proposed project is not expected to cause new violations or increase the frequency or severity 
of any existing violations, or delay timely attainment of the NAAQS. 
 
In conclusion, the proposed project would improve the operations of the I-405 freeway and 
studied intersections and increase vehicle speeds in the project area, compared to the No Build 
scenario.  Accordingly, it is reasonable to conclude that PM emissions associated with the 
proposed action would not generate high concentrations of PM (hot spots); therefore, the project 
meets the project-level conformity requirements for PM10 and PM2.5 as defined in 40 CFR 
Sections 93.116 and 93.123. 
 
No Build (No Action) Alternative 
 
The Project Baseline conditions under the No Build Alternative would provide no additional 
lanes or interchange improvements to the I-405 corridor.  Therefore, the No Build Alternative 
would not result in an adverse impact related to particulate matter emissions.  
 

6.6 AIR QUALITY CONFORMITY ANALYSIS 
 
Transportation conformity is an analysis required under CAA section 176(c) (42 U.S.C. 7506(c)) 
to ensure that federally supported highway and transit project activities are consistent with the 
purpose of the SIP. Regional conformity for a given project is analyzed by discussing if the 
proposed project is included in a conforming Regional Transportation Plan or Transportation 
Improvement Plan with substantially the same design concept and scope that was used for the 
regional conformity analysis.  Project level conformity is analyzed by discussing if the proposed 
project would cause localized exceedances of CO, PM2.5, and/or PM10 standards, or it would 
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interfere with “timely implementation” of Transportation Control Measures called out in the State 
Implementation Plan. 
 
6.6.1 Regional Conformity 
 
Alternative 1 is fully funded and is in the 2008 Regional Transportation Plan which was found to 
conform by the Southern California  Association of Governments on May 8, 2008, and FHWA 
and FTA adopted the air quality conformity find ing on June 5, 2008.  The project is describe d 
as, “construct one additional all pur pose lane in each direction on I-405 and provide additional 
capital improvements from SR 73 through the LA County Line” (RTP and RTIP ID ORA030605).  
The project is also included in the Southern California Association of Governments financially 
constrained 2008 Regional Transp ortation Improvement Program.  The Southern California  
Association of Go vernments Regional Transportation Improve ment Program was found to  
conform by FHWA and FTA on July 17, 2008.  The design concept and scope of the proposed 
project is consistent with the proje ct description in the 20 08 RTP, the 2008 RTIP and th e 
assumptions in the S outhern California Association of  Governments regional emissions 
analysis. 
 
The design concept of Alternative 2 includes an additional general purpose lane  beyond the  
Alternative 1 design concept that was included in the 2 008 RTP.  The design concept o f 
Alternative 3 includes an additional general purpose lane and express facility beyond the  
Alternative 1 design concept that was included in the 2008 RTP.  Tables 6-3 and 6-4 show that 
Alternative 2 and 3 future emissio ns (2020 and 2040) would be less than baseline emissions, 
and would be similar to Alternative 1 emissions (no greater than four percent).  The design  
concept and scope of Alternative 2 and 3 are consistent with the project description in the 2008 
RTP, the 2008 RTIP and the assumption s in the Southern California Association o f 
Governments regional emissions analysis. 
 
6.6.2 Project Conformity 
 
The project is a project of concern for PM10 and/or PM2.5 hot spot analy sis based on 40 CFR 
93.116 and 93.123, and USEPA’s hot spot guid ance.  Interagency Consultation concurred with 
this determination on January 25, 2011.  The detailed PM hot spot analysis prese nted above, 
consistent with 40 CFR 93.116 and 93.123 and USEPA’s hot spot guidance, shows that t he 
project would not cause or contribute to, or worsen, any new localized violation of PM10 and/or 
PM2.5 standards. 
 
6.7 MOBILE SOURCE AIR TOXICS (MSAT) ANALYSIS 
 
Alternative 1 – Add One General Purpose (GP) Lane in Each Direction 
 
Controlling air toxic emissions became a national priority with the passage of the CAAA of 1990, 
whereby Congress mandated that the USEPA regulate 188 air toxics, also known as hazardous 
air pollutants.  The USEPA has assessed this e xpansive list in their latest rule on the Control of 
Hazardous Air Pollutants from Mobi le Sources (Federal Register, Vol. 72, No. 37, page 8430, 
February 26, 2007) and identified a group of 9 3 compounds emitted f rom mobile sources that 
are listed in their Integr ated Risk I nformation System (IRI S).  In addition, USEPA identified 
seven compounds with significan t contributions from mobile sources that are among th e 
national and regional-scale cancer r isk drivers from their 1999 National Air Toxics Assessment.  
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These are acrolein, benzene, 1,3-butidiene, diesel particulate matter plus diesel exhaust organic 
gases (diesel PM), formaldehyde, naphthalene, and polycyclic organic matter.  While the 
Federal Highway Administration (FHWA) considers these the priority mobile source air toxics, 
the list is subject to change and may be adjusted in consideration of future USEPA rules. 
 
The 2007 USEPA rule mentioned above requires controls that will dramatically decrease mobile 
source air toxics (MSAT) emissions through cleaner fuels and cleaner engines.  According to an 
FHWA analysis using USEPA’s MOBILE6.2 model, even if vehicle activity (vehicle-miles 
traveled, VMT) increases by 145 percent as assumed, a combined reduction of 72 percent in 
the total annual emission rate for the priority MSAT is projected from 1999 to 2050, as shown in 
Figure 6-6. 
 
Air toxics analysis is a continuing area of research.  While much work has been done to assess 
the overall health risk of air toxics, many questions remain unanswered.  In particular, the tools 
and techniques for assessing project-specific health outcomes as a result of lifetime MSAT 
exposure remain limited.  These limitations impede the ability to evaluate how the potential 
health risks posed by MSAT exposure should be factored into project-level decision-making 
within the context of NEPA. 
 
Nonetheless, air toxics concerns continue to be raised on highway projects during the NEPA 
process.  Even as the science emerges, we are duly expected by the public and other agencies 
to address MSAT impacts in our environmental documents.  The FHWA, USEPA, the Health 
Effects Institute, and others have funded and conducted research studies to try to more clearly 
define potential risks from MSAT emissions associated with highway projects.  The FHWA will 
continue to monitor the developing research in this emerging field. 
 
Incomplete or Unavailable Information for Project Specific MSAT Impacts Analysis.  In FHWA’s 
view, information is incomplete or unavailable to credibly predict the project-specific health 
impacts due to changes in MSAT emissions associated with a proposed set of highway 
alternatives.  The outcome of such an assessment, adverse or not, would be influenced more by 
the uncertainty introduced into the process through assumption and speculation rather than any 
genuine insight into the actual health impacts directly attributable to MSAT exposure associated 
with a proposed action. 
The USEPA is responsible for protecting the public health and welfare from any known or 
anticipated effect of an air pollutant.  They are the lead authority for administering the Clean Air 
Act and its amendments and have specific statutory obligations with respect to hazardous air 
pollutants and MSAT.  The USEPA is in the continual process of assessing human health 
effects, exposures, and risks posed by air pollutants.  They maintain IRIS, which is “a 
compilation of electronic reports on specific substances found in the environment and their 
potential to cause human health effects”.  Each report contains assessments of non-cancerous 
and cancerous effects for individual compounds and quantitative estimates of risk levels from 
lifetime oral and inhalation exposures with uncertainty spanning perhaps an order of magnitude. 
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Other organizations are also active in the research and analyses of the human health effects of 
MSAT, including the Health Effects Institute (HEI).  Two HEI studies are summarized in 
Appendix D of FHWA’s Interim Guidance Update on Mobile source Air Toxic Analysis in NEPA 
Documents.  Among the adverse health effects linked to MSAT compounds at high exposures 
are cancer in humans in occupational settings; cancer in animals; and irritation to the respiratory 
tract, including the exacerbation of asthma.  Less obvious is the adverse human health effects 
of MSAT compounds at current environmental concentrations or in the future as vehicle 
emissions substantially decrease. 
 
The methodologies for forecasting health impacts include emissions modeling; dispersion 
modeling; exposure modeling; and then final determination of health impacts – each step in the 
process building on the model predictions obtained in the previous step.  All are encumbered by 
technical shortcomings or uncertain science that prevents a more complete differentiation of the 
MSAT health impacts among a set of project alternatives.  These difficulties are magnified for 
lifetime (i.e., 70 year) assessments, particularly because unsupportable assumptions would 
have to be made regarding changes in travel patterns and vehicle technology (which affects 
emissions rates) over that time frame, since such information is unavailable.  The results 
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produced by the USEPA’s MOBILE6.2 model, the CARB’s EMFAC2007 model, and the 
USEPA’s Draft MOVES2009 model in forecasting MSAT emissions are highly inconsistent  
Indications from the development of the MOVES model are that MOBILE6.2 significantly 
underestimates diesel particulate matter emissions and significantly overestimates benzene 
emissions. 
 
Regarding air dispersion modeling, an extensive evaluation of USEPA’s guideline CAL3QHC 
model was conducted in an NCHRP study, which documents poor model performance at ten 
sites across the country – three where intensive monitoring was conducted plus an additional 
seven with less intensive monitoring.  The study indicates a bias of the CAL3QHC model to 
overestimate concentrations near highly congested intersections and underestimate 
concentrations near uncongested intersections.  The consequence of this is a tendency to 
overstate the air quality benefits of mitigating congestion at intersections.  Such poor model 
performance is less difficult to manage for demonstrating compliance with National Ambient Air 
Quality Standards for relatively short time frames than it is for forecasting individual exposure 
over an entire lifetime, especially given that some information needed for estimating 70-year 
lifetime exposure is unavailable.  It is particularly difficult to reliably forecast MSAT exposure 
near roadways, and to determine the portion of time that people are actually exposed at a 
specific location. 
 
There are considerable uncertainties associated with the existing estimates of toxicity of the 
various MSAT, because of factors such as low-dose extrapolation and translation of 
occupational exposure data to the general population, a concern expressed by HEI.  As a result, 
there is no national consensus on air dose-response values assumed to protect the public 
health and welfare for MSAT compounds, and in particular for diesel particulate matter.  The 
USEPA and the HEI have not established a basis for quantitative risk assessment of diesel 
particulate matter in ambient settings. 
 
There is also the lack of a national consensus on an acceptable level of risk.  The current 
context is the process used by the USEPA as provided by the Clean Air Act to determine 
whether more stringent controls are required in order to provide an ample margin of safety to 
protect public health or to prevent an adverse environmental effect for industrial sources subject 
to the maximum achievable control technology standards, such as benzene emissions from 
refineries.  The decision framework is a two-step process.  The first step requires USEPA to 
determine a “safe” or “acceptable” level of risk due to emissions from a source, which is 
generally no greater than approximately 100 in a million.  Additional factors are considered in 
the second step, the goal of which is to maximize the number of people with risks less than 1 in 
a million due to emissions from a source.  The results of this statutory two-step process do not 
guarantee that cancer risks from exposure to air toxics are less than one in a million; in some 
cases, the residual risk determination could result in maximum individual cancer risks that are 
as high as approximately 100 in a million.  In a June 2008 decision, the U.S. Court of Appeals 
for the District of Columbia Circuit upheld USEPA’s approach to addressing risk in its two step 
decision framework.  Information is incomplete or unavailable to establish that even the largest 
of highway projects would result in levels of risk greater than safe or acceptable. 
 
Because of the limitations in the methodologies for forecasting health impacts described, any 
predicted difference in health impacts between alternatives is likely to be much smaller than the 
uncertainties associated with predicting the impacts.  Consequently, the results of such 
assessments would not be useful to decision makers, who would need to weigh this information 
against project benefits, such as reducing traffic congestion, accident rates, and fatalities plus 
improved access for emergency response, that are better suited for quantitative analysis. 
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Relevance Of Unavailable Or Incomplete Information To Evaluating Reasonably Foreseeable 
Significant Adverse Impacts On The Environment, And Evaluation Of Impacts Based Upon 
Theoretical Approaches Or Research Methods Generally Accepted In The Scientific 
Community.  Because of the uncertainties outlined above, a reliable quantitative assessment of 
the effects of air toxic emissions impacts on human health cannot be made at the project level.  
While available tools do allow us to reasonably predict relative emissions changes between 
alternatives for larger projects, the amount of MSAT emissions from each of the project 
alternatives and MSAT concentrations or exposures created by each of the project alternatives 
cannot be predicted with enough accuracy to be useful in estimating health impacts.  As noted 
above, the current emissions model is not capable of serving as a meaningful emissions 
analysis tool for smaller projects.  Therefore, the relevance of the unavailable or incomplete 
information is that it is not possible to make a determination of whether any of the alternatives 
would have "significant adverse impacts on the human environment." 
 
MSAT Emissions in the Project Area.  The FHWA, in its Interim Guidance published on 
September 30, 2009 (Interim Guidance on Mobile Source Air Toxic Analysis in NEPA 
Documents) recommends a range of options deemed appropriate for addressing and 
documenting the MSAT issue in NEPA documents.  Based on the FHWA guidance, the 
proposed project has the potential for meaningful differences in MSAT emissions among project 
alternatives.  Therefore, level of emissions for the highest priority MSATs for the No Build and 
build alternatives was evaluated (Level 3 Analysis). 
 
The basic procedure for analyzing emissions for on-road MSAT is to calculate emission factors 
using EMFAC2007 and apply the emission factors to speed and VMT data specific to the 
proposed project.  EMFAC2007 is the emission inventory model developed by the CARB, which 
calculates emission inventories for motor vehicles operating on roads in California.  The 
emission factors used in this analysis is from EMFAC2007 and is specific to the Orange County 
portion of the Basin.  Results were produced for the base year (2009), the first operational year 
once the proposed project is complete (2020), and the horizon year (2040).  2020 and 2040 
analyses compared the No Build Alternative to the build alternatives resulting from 
implementation of the proposed project. 
 
Alternative 1 would have lower emissions compared to the No Build Alternative for the years 
2020 and 2040 (Tables 6-9 and 6-10, respectively).  The analysis also shows that MSAT 
emissions in 2020 and 2040 would be less than the existing (2009) conditions.  Alternative 1 
emissions will likely be lower than present levels in the design year as a result of USEPA's and 
California’s control programs that are projected to further reduce MSAT emissions. 
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TABLE 6-9: MSAT EMISSIONS - 2020 

Toxic Air 
Contaminant 

Existing 
Emissions 

(grams/day) 

2020 No Build 
Emissions 

(grams/day) 

2020 Build 

Emissions 
(grams/day) 

Existing Percent 
Change /a/  

No Build Percent 
Change /a/ 

Alternative 1 

Diesel PM 5,752 5,671 3,891 (32) (31) 

Formaldehyde  7,409 4,977 3,282 (56) (34) 

1,3-Butadiene 1,916 1,125 777.9 (59) (31) 

Benzene  9,379 6,517 4,193 (55) (36) 

Acrolein 439.5 259.2 178.5 (59) (31) 

Acetaldehyde 2,203 1,565 1,017 (54) (35) 

Alternative 2 

Diesel PM 5,752 5,671 3,863 (33) (32) 

Formaldehyde  7,409 4,977 3,370 (55) (32) 

1,3-Butadiene 1,916 1,125 821.4 (57) (27) 

Benzene  9,379 6,517 4,255 (55) (35) 

Acrolein 439.5 259.2 189.0 (57) (27) 

Acetaldehyde 2,203 1,565 1,028 (53) (34) 

Alternative 3 

Diesel PM 5,752 5,671 3,957 (31) (30) 

Formaldehyde  7,409 4,977 3,535 (52) (29) 

1,3-Butadiene 1,916 1,125 870.2 (55) (23) 

Benzene  9,379 6,517 4,436 (53) (32) 

Acrolein 439.5 259.2 200.7 (54) (23) 

Acetaldehyde 2,203 1,565 1,072 (51) (32) 
/a/ Percent change is calculated as (B-A)/A.  For example, the existing percent change for diesel particulate matter in Alternative 1 is (3,891-
5,752)/5,752. 
SOURCE: TAHA, 2011. 

 
 
Construction MSAT emissions.  Construction activity may generate a temporary increase in 
MSAT emissions.  Project-level assessments that render a decision to pursue construction 
emission mitigation will benefit from a number of technologies and operational practices that 
should help lower short-term MSAT.  Construction minimization and avoidance measures 
includes strategies that reduce engine activity or reduce emissions per unit of operating time, 
such as reducing the number of trips and the amount of extended idling.  Operational 
agreements that reduce or redirect work or shift times to avoid community exposures can have 
positive benefits when sites are near populated areas.  For example, agreements that stress 
work activity outside normal hours of an adjacent school campus would be operations-oriented 
mitigation.  Verified emissions control technology retrofits or fleet modernization of engines for 
construction equipment could be appropriate mitigation strategies.  Technology retrofits could 
include particulate matter traps, oxidation catalysts, and other devices that provide an after 
treatment of exhaust emissions.  Implementing maintenance programs per manufacturers’ 
specifications to ensure engines perform at USEPA certification levels, as applicable, and to 
ensure retrofit technologies perform at verified standards, as applicable, could also be deemed 
appropriate.  The use of clean fuels, such as ultra-low sulfur diesel, biodiesel, or natural gas 
also can be a very cost-beneficial strategy.  The USEPA has listed a number of approved diesel 
retrofit technologies; many of these can be deployed as emissions minimization measures for 
equipment used in construction. 



I-405 Improvement Project  6.0 Potential Air Quality Impacts 
Air Quality Report 
 

 79 

TABLE 6-10: MSAT EMISSIONS - 2040 

Toxic Air 
Contaminant 

Existing 
Emissions 

(grams/day) 

2040 No Build 
Emissions 

(grams/day) 

2040 Build 

Emissions 
(grams/day) 

Existing Percent 
Change /a/  

No Build Percent 
Change /a/ 

Alternative 1 

Diesel PM 5,752 6,448 4,779 (17) (26) 

Formaldehyde  7,409 6,137 3,325 (55) (46) 

1,3-Butadiene 1,916 1,048 648.4 (66) (38) 

Benzene  9,379 7,579 4,005 (57) (47) 

Acrolein 439.5 233.9 147.0 (67) (37) 

Acetaldehyde 2,203 2,214 1,136 (48) (49) 
Alternative 2 

Diesel PM 5,752 6,448 3,417 (41) (47) 

Formaldehyde  7,409 6,137 2,145 (71) (65) 

1,3-Butadiene 1,916 1,048 446.8 (77) (57) 

Benzene  9,379 7,579 2,538 (73) (67) 

Acrolein 439.5 233.9 100.8 (77) (57) 

Acetaldehyde 2,203 2,214 716.1 (67) (68) 
Alternative 3 

Diesel PM 5,752 6,448 3,402 (41) (47) 

Formaldehyde  7,409 6,137 2,108 (72) (66) 

1,3-Butadiene 1,916 1,048 453.2 (76) (57) 

Benzene  9,379 7,579 2,495 (73) (67) 

Acrolein 439.5 233.9 102.2 (77) (56) 

Acetaldehyde 2,203 2,214 694.4 (68) (69) 
/a/ Percent change is calculated as (B-A)/A.  For example, the existing percent change for diesel particulate matter in Alternative 1 is (4,779-
5,752)/5,752. 
SOURCE: TAHA, 2011. 

 
 
Alternative 2 – Add Two GP Lanes in Each Direction 
 
Alternative 2 would have lower emissions compared to the No Build Alternative for the years 
2020 and 2040 (Tables 6-9 and 6-10, respectively).  The analysis also shows that MSAT 
emissions in 2020 and 2040 would be less than the existing (2009) conditions.  Alternative 2 
emissions will likely be lower than present levels in the design year as a result of USEPA's and 
California’s control programs that are projected to further reduce MSAT emissions.  In addition, 
similar to Alternative 1, Alternative 2 would not result in adverse construction MSAT emissions. 
  
Alternative 3 – Express Facility 
 
Alternative 3 would have lower emissions compared to the No Build Alternative for the years 
2020 and 2040 (Tables 6-9 and 6-10, respectively).  The analysis also shows that MSAT 
emissions in 2020 and 2040 would be less than the existing (2009) conditions.  Alternative 3 
emissions will likely be lower than present levels in the design year as a result of USEPA's and 
California’s control programs that are projected to further reduce MSAT emissions.  In addition, 
similar to Alternative 1, Alternative 2 would not result in adverse construction MSAT emissions. 
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No Build (No Action) Alternative 
 
The Project Baseline conditions under the No Build Alternative would provide no additional 
lanes or interchange improvements to the I-405 corridor.  Therefore, the No Build Alternative 
would not result in an adverse impact related to mobile source air toxics.     
 

6.8 DIESEL PARTICULATE MATTER EXHAUST 
 
Alternative 1 – Add One General Purpose (GP) Lane in Each Direction 
 
In 1998, California identified diesel exhaust particulate matter (PM) as a toxic air contaminant 
based on its potential to cause cancer, premature death, and other health problems.  This 
assessment formed the basis for a decision by the CARB to formally identify particles in diesel 
exhaust as a toxic air contaminant that may pose a threat to human health.   
 
Diesel engines emit a complex mix of pollutants, the most visible of which are very small carbon 
particles or "soot", known as diesel particulate matter.  Diesel exhaust also contains over 40 
cancer-causing substances, most of which are readily adsorbed on the soot particles.  These 
include many known or suspected cancer-causing substances, such as benzene, arsenic, and 
formaldehyde.  
 
Overall, diesel engine emissions are responsible for a majority of California's estimated cancer 
risk attributable to air pollution.  In addition, diesel particulate matter is a significant fraction of 
California’s particulate pollution problem.  Assessments by CARB and USEPA estimate that 
diesel particulate matter annually contributes to approximately 3,500 premature respiratory and 
cardiovascular deaths and thousands of hospital admissions, asthma attacks and other 
respiratory symptoms.   
 
The CARB has found that diesel particulate matter contributes over 70 percent of the known risk 
from air toxics and poses the greatest cancer risks among all identified air toxics.  Diesel trucks 
contribute more than half of the total diesel combustion sources.  However, the CARB has 
adopted a Diesel Risk Reduction Plan (DRRP) with control measures that would reduce the 
overall diesel particulate matter emissions by about 85 percent from 2000 to 2020.  In addition, 
total toxic risk from diesel exhaust may only be exposed for a much shorter duration. Further, 
diesel particulate matter is only one of many environmental toxics and those of other toxics and 
other pollutants in various environmental media may overshadow its cancer risks.  Thus, while 
diesel exhaust may pose potential cancer risks to receptors spending time on or near high risk 
diesel particulate matter facilities, most receptors’ short term exposure would only cause 
minimal harm, and these risks would also greatly diminish in the future operating years of the 
proposed project due to planned emission control regulations.  Alternative 1 would not result in 
an adverse impact related to diesel particulate matter emissions.       
 
Alternative 2 – Add Two GP Lanes in Each Direction 
 
A daily increase in diesel particulate matter emissions would result from additional trucks in the 
fleet mix or lower vehicle speeds.  Alternative 2 would not increase the percentage of trucks in 
the fleet mix and would improve vehicle speeds in the project area.  As a result, Alternative 2 
diesel particulate matter emissions would likely be less than Baseline emissions.  Therefore, 
Alternative 2 would not have an adverse operational diesel particulate matter impact. 
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Alternative 3 – Express Facility 
 
A daily increase in diesel particulate matter emissions would result from additional trucks in the 
fleet mix or lower vehicle speeds.  Alternative 3 would not increase the percentage of trucks in 
the fleet mix and would improve vehicle speeds in the project area.  As a result, Alternative 3 
diesel particulate matter emissions would likely be less than Baseline emissions.  Therefore, 
Alternative 3 would not have an adverse operational diesel particulate matter impact. 
 
No Build (No Action) Alternative 
 
The Project Baseline conditions under the No Build Alternative would provide no additional 
lanes or interchange improvements to the I-405 corridor.  Therefore, the No Build Alternative 
would not result in an adverse impact related to diesel particulate matter emissions.     
 

6.9 NATURALLY OCCURRING AND STRUCTURAL ASBESTOS 
 
Asbestos is a term used for several types of naturally occurring fibrous minerals that are a 
human health hazard when airborne.  The most common type of asbestos is chrysotile, but 
other types such as tremolite and actinolite are also found in California.  Asbestos is classified 
as a known human carcinogen by State, federal, and international agencies and was identified 
as a toxic air contaminant by the CARB in 1986. All types of asbestos are hazardous and may 
cause lung disease and cancer. 
 
Asbestos can be released from serpentinite and ultramafic rocks when the rock is broken or 
crushed.  At the point of release, the asbestos fibers may become airborne, causing air quality 
and human health hazards.  These rocks have commonly been used for unpaved gravel roads, 
landscaping, fill projects and other improvement projects in some localities.  Asbestos may be 
released into the atmosphere due to vehicular traffic on unpaved roads, during grading for 
development projects, and at quarry operations.  All of these activities may have the effect of 
releasing potentially harmful asbestos into the air.  Natural weathering and erosion processes 
can act on asbestos bearing rock and make it easier for asbestos fibers to become airborne if 
such rock is disturbed.  Serpentinite may contain chrysotile asbestos, especially near fault 
zones.  Ultramafic rock, a rock closely related to serpentinite, may also contain asbestos 
minerals.  Asbestos can also be associated with other rock types in California, though much 
less frequently than serpentinite and/or ultramafic rock. Serpentinite and/or ultramafic rock are 
known to be present in 44 of California's 58 counties.  These rocks are particularly abundant in 
the counties of the Sierra Nevada foothills, the Klamath Mountains, and Coast Ranges.  The 
California Department of Conservation, Division of Mines and Geology have developed a map 
of the state showing the general location of ultramafic rock in the state.6 Orange County has not 
been identified as containing serpentinite and ultramafic rock.   
 
Alternative 1 – Add One General Purpose (GP) Lane in Each Direction 
 
The California Division of Mines and Geology (CDMG) Geological Map Index was searched for 
available geological maps, which cover the project study area and surrounding areas.  These 
geological maps indicate geological formations, which are overlaid on a topographic map.  
Some maps focus on specific issues (i.e., bedrock, sedimentary rocks, etc.), while others may 
identify artificial fills (including landfills).  Geological maps can be effective in estimating 

                                                 
6ftp://ftp.consrv.ca.gov/pub/dmg/pubs/ofr/ofr_2000-019.pdf  
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permeability and other factors that influence the spread of contamination.  According to A 
General Location Guide for Ultramafic Rocks in California – Areas More Likely to Contain 
Naturally Occurring Asbestos (August 2000), the project corridor is not located in a known or 
suspected asbestos area.   
 
Naturally Occurring Asbestos (NOA) in bedrock is typically associated with serpentine and 
peridotite deposits. Therefore, the potential for NOA to be present within the project limits is 
considered to be low.  Furthermore, prior to the commencement of construction, qualified 
geologists would further examine the soils and makeup of the existing structure. Should the 
project geologist encounter asbestos during the analysis, proper steps shall be executed to 
handle the materials.  Note that during demolition activities, the likelihood of encountering 
structural asbestos is low due to the nature of the demolished materials. The material would 
consist of concrete and metal piping.  Therefore, Alternative 1 would not result in an adverse 
impact related to asbestos.     
 
Alternative 2 – Add Two GP Lanes in Each Direction 
 
Alternative 2 would occur in the same location as Alternative 1.  The project corridor is not 
located in a known or suspected asbestos area and the likelihood of encountering structural 
asbestos is low due to the nature of the demolished materials.  Therefore, Alternative 2 would 
not result in an adverse impact related to asbestos.     
  
Alternative 3 – Express Facility 
 
Alternative 3 would occur in the same location as Alternative 1.  The project corridor is not 
located in a known or suspected asbestos area and the likelihood of encountering structural 
asbestos is low due to the nature of the demolished materials.  Therefore, Alternative 3 would 
not result in an adverse impact related to asbestos.     
 
No Build (No Action) Alternative 
The Project Baseline conditions under the No Build Alternative would provide no additional 
lanes or interchange improvements to the I-405 corridor.  Therefore, the No Build Alternative 
would not result in an adverse impact related to asbestos.     
 

6.10 GLOBAL CLIMATE CHANGE 
 
NEPA Impacts 
 
Neither USEPA nor FHWA has promulgated explicit guidance or methodology to conduct 
project-level GHG analysis.  As stated on FHWA’s climate change website 
(http://www.fhwa.dot.gov/hep/climate/index.htm), climate change considerations should be 
integrated throughout the transportation decision-making process–from planning through project 
development and delivery.  Addressing climate change mitigation and adaptation up front in the 
planning process will facilitate decision-making and improve efficiency at the program level, and 
will inform the analysis and stewardship needs of project level decision-making.  Climate 
change considerations can easily be integrated into many planning factors, such as supporting 
economic vitality and global efficiency, increasing safety and mobility, enhancing the 
environment, promoting energy conservation, and improving the quality of life.  
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Because there have been more requirements set forth in California legislation and executive 
orders regarding climate change, the issue is addressed in the CEQA analysis and may be used 
to inform the NEPA decision.  The four strategies set forth by FHWA to lessen climate change 
impacts do correlate with efforts that the State has undertaken and is undertaking to deal with 
transportation and climate change; the strategies include improved transportation system 
efficiency, cleaner fuels, cleaner vehicles, and reduction in the growth of vehicle hours travelled.   
 
CEQA Impacts 
 
Alternative 1 – Add One General Purpose (GP) Lane in Each Direction 
 
While climate change has been a concern since at least 1988, as evidenced by the 
establishment of the United Nations and World Meteorological Organization’s Intergovernmental 
Panel on Climate Change (IPCC), the efforts devoted to greenhouse gas (GHG) emissions 
reduction and climate change research and policy have increased dramatically in recent years.   
These efforts are primarily concerned with the emissions of GHG related to human activity that 
include carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), tetrafluoromethane, 
hexafluoroethane, sulfur hexafluoride (SF6), HFC-23 (fluoroform), HFC-134a (s, s, s, 2 –
tetrafluoroethane), and HFC-152a (difluoroethane). 
 
In 2002, with the passage of Assembly Bill 1493 (AB 1493), California launched an innovative 
and pro-active approach to dealing with GHG emissions and climate change at the State level.  
Assembly Bill 1493 requires the CARB to develop and implement regulations to reduce 
automobile and light truck GHG emissions.  These stricter emissions standards were designed 
to apply to automobiles and light trucks beginning with the 2009 model year; however, in order 
to enact the standards California needed a waiver from the USEPA. The waiver was denied by 
the USEPA in December 2007 and efforts to overturn the decision had been unsuccessful. See 
California v. Environmental Protection Agency, 9th Cir. Jul. 25, 2008, No. 08-70011.  However, 
on January 26, 2009, it was announced that the USEPA would reconsider their decision 
regarding the denial of California’s waiver.  On May 18, 2009, President Obama announced the 
enactment of a 35.5 miles per gallon fuel economy standard for automobiles and light duty 
trucks which will take effect in 2012.  On June 30, 2009 the USEPA granted California the 
waiver.  California is expected to enforce its standards for 2009 to 2011 and then look to the 
federal government to implement equivalent standards for 2012 to 2016.  The granting of the 
waiver will also allow California to implement even stronger standards in the future.  The State is 
expected to start developing new standards for the post-2016 model years later this year. 
 
On June 1, 2005, Governor Arnold Schwarzenegger signed Executive Order S-3-05.  The goal 
of this Executive Order is to reduce California’s GHG emissions to: 1) 2000 levels by 2010, 2) 
1990 levels by the 2020 and 3) 80 percent below the 1990 levels by the year 2050.  In 2006, 
this goal was further reinforced with the passage of Assembly Bill 32 (AB 32), the Global 
Warming Solutions Act of 2006.  AB 32 sets the same overall GHG emissions reduction goals 
while further mandating that CARB create a plan, which includes market mechanisms, and 
implement rules to achieve “real, quantifiable, cost-effective reductions of greenhouse gases.”  
Executive Order S-20-06 further directs State agencies to begin implementing AB 32, including 
the recommendations made by the State’s Climate Action Team. 
 
With Executive Order S-01-07, Governor Schwarzenegger set forth the low carbon fuel standard 
for California.  Under this executive order, the carbon intensity of California’s transportation fuels 
is to be reduced by at least ten percent by 2020. 
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Climate change and GHG reduction is also a concern at the federal level; however, at this time, 
no legislation or regulations have been enacted specifically addressing GHG emissions 
reductions and climate change.  California, in conjunction with several environmental 
organizations and several other states, sued to force the USEPA to regulate GHG as a pollutant 
under the Clean Air Act (Massachusetts vs. Environmental Protection Agency et al., 549 U.S. 
497 (2007).  The court ruled that GHG does fit within the Clean Air Act’s definition of a pollutant, 
and that the USEPA does have the authority to regulate GHG.   
 
On December 7, 2009, the USEPA Administrator signed two distinct findings regarding GHG 
under section 202(a) of the CAA: 
 
 Endangerment Finding: The Administrator finds that the current and projected 

concentrations of the six key well-mixed GHGs -- CO2, CH4, N2O, Hydroflurocarbons, 
Perfluorocarbons, and SF6 -- in the atmosphere threaten the public health and welfare of 
current and future generations.  

 
 Cause or Contribute Finding: The Administrator finds that the combined emissions of 

these well-mixed GHGs from new motor vehicles and new motor vehicle engines 
contribute to the GHG pollution which threatens public health and welfare.  

 
These findings do not themselves impose any requirements on industry or other entities.  
However, this action is a prerequisite to finalizing the USEPA’s proposed GHG emission 
standards for light-duty vehicles, which were jointly proposed by the USEPA and the 
Department of Transportation’s National Highway Safety Administration on September 15, 
2009.7   
 
According to Recommendations by the Association of Environmental Professionals on How to 
Analyze GHG Emissions and Global Climate Change in CEQA Documents (March 5, 2007), an 
individual project does not generate enough GHG emissions to significantly influence global 
climate change.  Rather, global climate change is a cumulative impact.  This means that a 
project may participate in a potential impact through its incremental contribution combined with 
the contributions of all other sources of GHG.  In assessing cumulative impacts, it must be 
determined if a project’s incremental effect is “cumulatively considerable.”  See CEQA 
Guidelines sections 15064(i)(1) and 15130.  To make this determination the incremental 
impacts of the project must be compared with the effects of past, current, and probable future 
projects.  To gather sufficient information on a global scale of all past, current, and future 
projects in order to make this determination is a difficult if not impossible task.  
 
As part of its supporting documentation for the Draft Scoping Plan, CARB recently released an 
updated version of the GHG inventory for California (June 26, 2008).  Shown below is a graph 
from that update that shows the total GHG emissions for California for 1990, 2002-2004 
average, and 2020 projected if no action is taken.   
 

                                                 
7http://www.epa.gov/climatechange/endangerment.html  
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Caltrans and its parent agency, the Business, Transportation, and Housing Agency, have taken 
an active role in addressing GHG emission reduction and climate change.  Recognizing that 98 
percent of California’s GHG emissions are from the burning of fossil fuels and 40 percent of all 
human made GHG emissions are from transportation (see Climate Action Program at Caltrans 
(December 2006), Caltrans has created and is implementing the Climate Action Program at 
Caltrans that was published in December 2006.  This document can be found at:  
http://www.dot.ca.gov/docs/ClimateReport.pdf. 
 
Project Analysis 
 
One of the main strategies in the Department’s Climate Action Program to reduce GHG 
emissions is to make California’s transportation system more efficient.  As shown below, the 
highest levels of carbon dioxide from mobile sources, such as automobiles, occur at stop-and-
go speeds (0 to 25 miles per hour) and speeds over 55 miles per hour; the most severe 
emissions occur from 0 to 25 miles per hour.  To the extent that a project relieves congestion by 
enhancing operations and improving travel times in high congestion travel corridors GHG 
emissions, particularly CO2, may be reduced.  The purpose of the proposed project is to relieve 
congestion and improve operational efficiency on I-405 between SR-73 and I-605.   
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Existing GHG emissions are presented in Table 3-14 and future GHG emissions are presented 
in Tables 6-11 and 6-13.  Future GHG emissions (2020 and 2040) would be greater than 
existing emissions.  Unlike criteria pollutants, EMFAC2007 indicates that technological changes 
in automobile engines will not result in less GHG emissions in the future.  However, automobiles 
will generate fewer GHG emissions under higher speeds.  Therefore, Alternative 1 would result 
in fewer GHG emissions than the No Build Alternative in 2020 and 2040.   
 
 
TABLE 6-11:  ESTIMATED EXISTING ANNUAL GREENHOUSE GAS EMISSIONS  

Source Carbon Dioxide Equivalent (Metric Tons per Year)  
Existing Conditions 1,864
SOURCE: TAHA, 2011. 

 
 
TABLE 6-12:  ESTIMATED 2020 ANNUAL GREENHOUSE GAS EMISSIONS  

Source Carbon Dioxide Equivalent (Metric Tons per Day)  
No Build  3,134

Alternative 1  2,568

Net Change from No Build to Alternative 1 (566)
Alternative 2 2,586

Net Change from No Build to Alternative 2 (548)
Alternative 3 2,589

Net Change from No Build to Alternative 3 (545)
SOURCE: TAHA, 2011. 

 
 
TABLE 6-13:  ESTIMATED 2040 ANNUAL GREENHOUSE GAS EMISSIONS  

Source Carbon Dioxide Equivalent (Metric Tons per Day)  
No Build  5,013

Alternative 1  3,829

Net Change from No Build to Alternative 1 (1,184)

Alternative 2 3,234

Net Change from No Build to Alternative 2 (1,779)

Alternative 3 3,310

Net Change from No Build to Alternative 3 (1,703)
SOURCE: TAHA, 2011. 

 
 
The GHG estimations are not necessarily an accurate reflection of what the true CO2 emissions 
will be because CO2 emissions are dependent on other factors that are not part of the 
EMFAC2007 methodology such as the fuel mix (EMFAC model emission rates are only for 
direct engine-out CO2 emissions not full fuel cycle; fuel cycle emission rates can vary 
dramatically depending on the amount of additives like ethanol and the source of the fuel 
components), rate of acceleration, and the aerodynamics and efficiency of the vehicles.   
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Construction Emissions 
 
Construction GHG emissions include emissions produced as a result of material processing, 
emissions produced by on-site construction equipment, and emissions arising from traffic delays 
due to construction.  These emissions will be produced at different levels throughout the 
construction phase; their frequency and occurrence can be reduced through innovations in 
plans and specifications and by implementing better traffic management during construction 
phases.  In addition, with innovations such as longer pavement lives, improved traffic 
management plans, and changes in materials, the GHG emissions produced during 
construction will be lessened to some degree by longer intervals between maintenance and 
rehabilitation events.  Construction activity would generate approximately 4,830 metric tons per 
year of GHG emissions.   
 
AB 32 Compliance 
 
Caltrans continues to be actively involved on the Governor’s Climate Action Team as CARB 
works to implement the Governor’s Executive Orders and help achieve the targets set forth in 
AB 32.  Many of the strategies Caltrans is using to help meet the targets in AB 32 come from 
the California Strategic Growth Plan, which is updated each year.  Governor Arnold 
Schwarzenegger’s Strategic Growth Plan calls for a $222 billion infrastructure improvement 
program to fortify the State’s transportation system, education, housing, and waterways, 
including $100.7 billion in transportation funding during the next decade.  As shown below, the 
Strategic Growth Plan targets a significant decrease in traffic congestion below today’s level and 
a corresponding reduction in GHG emissions.  The Strategic Growth Plan proposes to do this 
while accommodating growth in population and the economy.  A suite of investment options has 
been created that combined together yield the promised reduction in congestion. The Strategic 
Growth Plan relies on a complete systems approach of a variety of strategies: system 
monitoring and evaluation, maintenance and preservation, smart land use and demand 
management, and operational improvements. 
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As part of the Climate Action Program at Caltrans, Caltrans is supporting efforts to reduce 
vehicle miles traveled by planning and implementing smart land use strategies: job/housing 
proximity, developing transit-oriented communities, and high density housing along transit 
corridors.  Caltrans is working closely with local jurisdictions on planning activities; however, 
Caltrans does not have local land use planning authority.  Caltrans is also supporting efforts to 
improve the energy efficiency of the transportation sector by increasing vehicle fuel economy in 
new cars, light and heavy-duty trucks; Caltrans is doing this by supporting on-going research 
efforts at universities, by supporting legislative efforts to increase fuel economy, and by its 
participation on the Climate Action Team.  It is important to note, however, that the control of the 
fuel economy standards is held by USEPA and CARB.  Lastly, the use of alternative fuels is 
also being considered; the Department is participating in funding for alternative fuel research at 
the University of California at Davis.  
 
Table 6-14 summarizes the Department and Statewide efforts that Caltrans is implementing in 
order to reduce GHG emissions.  For more detailed information about each strategy, please see 
Climate Action Program at Caltrans (December 2006). 
 
The following measures will reduce the GHG emissions and potential climate change impacts 
from the proposed project: 
 
1. Caltrans and the California Highway Patrol are working with regional agencies to 

implement intelligent transportation systems (ITS) to help manage the efficiency of the 
existing highway system.  ITS is commonly referred to as electronics, communications, 
or information processing used singly or in combination to improve the efficiency or 
safety of a surface transportation system.  
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TABLE 6-14: CLIMATE CHANGE STRATEGIES 

Strategy Program 
Partnership 

Method/Process 

Estimated CO2 
Savings (MMT) 

Lead Agency 2010 2010
Smart Land 
Use 

Intergovernmental 
Review (IGR) Caltrans 

Local 
Governments 

Review and seek 
to mitigate 

development 
proposals 

Not 
Estimated 

Not 
Estimated 

Planning Grants Caltrans 

Local and 
regional 

agencies & 
other 

stakeholders 
Competitive 

selection process 
Not 

Estimated 
Not 

Estimated 
Regional Plans 
and Blueprint 

Planning 
Regional 
Agencies Caltrans 

Regional plans 
and application 

process 0.975 7.8 
Operational 
Improvements 
& Intelligent 
Trans. 
System (ITS) 
Deployment 

Strategic Growth 
Plan Caltrans Regions 

State ITS; 
Congestion 

Management 
Plan .007 2.17 

Mainstream 
Energy & 
GHG into 
Plans and 
Projects 

Office of Policy 
Analysis & 
Research; 
Division of 

Environmental 
Analysis Interdepartmental effort 

Policy 
establishment, 

guidelines, 
technical 

assistance 
Not 

Estimated 
Not 

Estimated 

Educational & 
Information 
Program 

Office of Policy 
Analysis & 
Research 

Interdepartmental, CalEPA, 
CARB, CEC 

Analytical report, 
data collection, 

publication, 
workshops, 

outreach 
Not 

Estimated 
Not 

Estimated 
Fleet 
Greening & 
Fuel 
Diversification 

Division of 
Equipment 

Department of General 
Services 

Fleet 
Replacement 

B20 
B100 0.0045 

0.0065 
0.45 

.0225 
Non-vehicular 
Conservation 
Measures 

Energy 
Conservation 

Program Green Action Team 

Energy 
Conservation 
Opportunities 0.117 .34 

Portland 
Cement 

Office of Rigid 
Pavement 

Cement and Construction 
Industries 

2.5 % limestone 
cement mix 
25% fly ash 
cement mix 
> 50% fly 

ash/slag mix 
1.2 
.36 3.6 

Goods 
Movement 

Office of Goods 
Movement 

Cal EPA, CARB, BT&H, 
MPOs 

Goods 
Movement Action 

Plan 
Not 

Estimated 
Not 

Estimated 
Total 2.72 18.67 

SOURCE: Caltrans, 2011. 

 
 
2. Southern California Association of Governments provides ridesharing services and park-

and-ride facilities to help manage the growth in demand for highway capacity. 
 
3. According to Caltrans Standard Specification Provisions, idling time for lane closure 

during construction is restricted to ten minutes in each direction. 
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4. The construction contractor must comply with SCAQMD rules, ordinances, and 
regulations in regards to air quality restrictions. 

 
Adaptation Strategies 
 
Adaptation Strategies refer to how Caltrans and others can plan for the effects of climate 
change on the State’s transportation infrastructure and strengthen or protect the facilities from 
damage.  Climate change is expected to produce increased variability in precipitation, rising 
temperatures, rising sea levels, storm surges and intensity, and the frequency and intensity of 
wildfires.  These changes may affect the transportation infrastructure in various ways, such as 
damaging roadbeds by longer periods of intense heat; increasing storm damage from flooding 
and erosion; and inundation from rising sea levels.  These effects will vary by location and may, 
in the most extreme cases, require that a facility be relocated or redesigned.  There may also be 
economic and strategic ramifications as a result of these types of impacts to the transportation 
infrastructure. 
 
Climate change adaption must also involve the natural environment as well.  Efforts are 
underway on a Statewide-level to develop strategies to cope with impacts to habitat and 
biodiversity through planning and conservation.  The results of these efforts will help California 
agencies plan and implement mitigation strategies for programs and projects. 
 
On November 14, 2008, Governor Schwarzenegger signed Executive Order S-13-08 which 
directed a number of State agencies to address California’s vulnerability to sea level rise caused 
by climate change. 
The California Resources Agency [now the Natural Resources Agency, (Resources Agency)], 
through the interagency Climate Action Team, was directed to coordinate with local, regional, 
State and federal public and private entities to develop a State Climate Adaptation Strategy.  
The Climate Adaptation Strategy will summarize the best known science on climate change 
impacts to California, assess California's vulnerability to the identified impacts and then outline 
solutions that can be implemented within and across State agencies to promote resiliency.   
As part of its development of the Climate Adaptation Strategy, Resources Agency was directed 
to request the National Academy of Science to prepare a Sea Level Rise Assessment Report by 
December 2010 to advise how California should plan for future sea level rise.  The report is to 
include:  
 
 relative sea level rise projections for California, taking into account coastal erosion rates, 

tidal impacts, El Niño and La Niña events, storm surge and land subsidence rates  
 the range of uncertainty in selected sea level rise projections 
 a synthesis of existing information on projected sea level rise impacts to State 

infrastructure (such as roads, public facilities and beaches), natural areas, and coastal 
and marine ecosystems 

 a discussion of future research needs regarding sea level rise for California 
 
Furthermore Executive Order S-13-08 directed the Business, Transportation, and Housing 
Agency to prepare a report to assess vulnerability of transportation systems to sea level 
affecting safety, maintenance and operational improvements of the system and economy of the 
State.  The Department continues to work on assessing the transportation system vulnerability 
to climate change, including the effect of sea level rise. 
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Prior to the release of the final Sea Level Rise Assessment Report, all State agencies that are 
planning to construct projects in areas vulnerable to future sea level rise were directed to 
consider a range of sea level rise scenarios for the years 2050 and 2100 in order to assess 
project vulnerability and, to the extent feasible, reduce expected risks and increase resiliency to 
sea level rise.  However, all projects that have filed a Notice of Preparation, and/or are 
programmed for construction funding from 2008 through 2013, or are routine maintenance 
projects as of the date of Executive Order S-13-08 may, but are not required to, consider these 
planning guidelines.  Sea level rise estimates should also be used in conjunction with 
information regarding local uplift and subsidence, coastal erosion rates, predicted higher high 
water levels, storm surge and storm wave data. (Executive Order S-13-08 allows some 
exceptions to this planning requirement.)  The proposed project is programmed for construction 
funding beginning in 2015 and is not a routine maintenance project.  Therefore, the proposed 
project is required to consider sea level rise.  
 
Climate change adaptation for transportation infrastructure involves long-term planning and risk 
management to address vulnerabilities in the transportation system from increased precipitation 
and flooding; the increased frequency and intensity of storms and wildfires; rising temperatures; 
and rising sea levels.  Caltrans is an active participant in the efforts being conducted as part of 
Governor’s Schwarzenegger’s Executive Order on Sea Level Rise and is mobilizing to be able 
to respond to the National Academy of Science report on Sea Level Rise Assessment  which is 
due to be released  by December 2010.   
 
On August 3, 2009, Natural Resources Agency in cooperation and partnership with multiple 
State agencies, released the 2009 California Climate Adaptation Strategy Discussion Draft, 
which summarizes the best known science on climate change impacts in seven specific sectors 
and provides recommendations on how to manage against those threats. The release of the 
draft document set in motion a 45-day public comment period. Led by the California Natural 
Resources Agency, numerous other State agencies were involved in the creation of a 
discussion draft, including Environmental Protection; Business, Transportation and Housing; 
Health and Human Services; and the Department of Agriculture. The discussion draft focuses 
on sectors that include: Public Health; Biodiversity and Habitat; Ocean and Coastal Resources; 
Water Management; Agriculture; Forestry; and Transportation and Energy Infrastructure. The 
strategy is in direct response to Governor Schwarzenegger's November 2008 Executive Order 
S-13-08 that specifically asked the Natural Resources Agency to identify how State agencies 
can respond to rising temperatures, changing precipitation patterns, sea level rise, and extreme 
natural events. As data continues to be developed and collected, the State's adaptation strategy 
will be updated to reflect current findings.   
 
Currently, Caltrans is working to assess which transportation facilities are at greatest risk from 
climate change effects.  However, without Statewide planning scenarios for relative sea level 
rise and other climate change impacts, Caltrans has not been able to determine what change, if 
any, may be made to its design standards for its transportation facilities.  Once Statewide 
planning scenarios become available, the Caltrans will be able review its current design 
standards to determine what changes, if any, may be warranted in order to protect the 
transportation system from sea level rise. 
 
As previously discussed, the proposed project is programmed for construction funding 
beginning in 2015 and is not a routine maintenance project.  This analysis is required to discuss 
the effects of climate change on the project area and facility, such as increased erosion due to 
storms or flooding, inundation due to higher sea levels, long periods of intense heat, and other 
factors that may affect the facility during the life of the proposed project.  The project corridor is 
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generally located three-to-four miles from the coast.  There is no potential for inundation due to 
higher sea levels.  Roadway damage caused by increased flooding or long periods of intense 
heat will be managed through facility design features.   
 
Alternative 2 – Add Two GP Lanes in Each Direction 
 
Existing GHG emissions are presented in Table 6-11 and future GHG emissions are presented 
in Tables 6-12 and 6-13 above.  Future GHG emissions (2020 and 2040) would be greater than 
existing emissions.  Unlike criteria pollutants, EMFAC2007 indicates that technological changes 
in automobile engines will not result in less GHG emissions in the future.  However, automobiles 
will generate fewer GHG emissions under higher speeds.  Therefore, Alternative 2 would result 
in fewer GHG emissions than the No Build Alternative in 2020 and 2040.   
  
Alternative 3 – Express Facility 
 
Existing GHG emissions are presented in Table 6-11 and future GHG emissions are presented 
in Tables 6-12 and 6-13 above.  Future GHG emissions (2020 and 2040) would be greater than 
existing emissions.  Unlike criteria pollutants, EMFAC2007 indicates that technological changes 
in automobile engines will not result in less GHG emissions in the future.  However, automobiles 
will generate fewer GHG emissions under higher speeds.  Therefore, Alternative 3 would result 
in fewer GHG emissions than the No Build Alternative in 2020 and 2040.   
 
No Build (No Action) Alternative 
 
The Project Baseline conditions under the No Build Alternative would provide no additional 
lanes or interchange improvements to the I-405 corridor.  As a result, there would be no impacts 
to global climate change.     
 

6.11 CUMULATIVE IMPACTS RELATED TO AIR QUALITY 
 
Cumulative projects include local development as well as general growth within the project area.  
However, as with most development, the greatest source of emissions is from vehicular traffic 
that can travel well out of the local area.  Therefore, from an air quality standpoint, the 
cumulative analysis would extend beyond any local projects and when wind patterns are 
considered would cover an even larger area.  Accordingly, the cumulative analysis for a 
project’s air quality analysis must be regional by nature.   
 
Construction and operation of cumulative projects would further degrade the local air quality, as 
well as the air quality of the Basin.  Air quality would be temporarily degraded during 
construction activities that occur separately or simultaneously.  However, the greatest 
cumulative impact on the quality of regional air would be the incremental addition of pollutants 
from increased traffic from residential, commercial, and industrial development and the use of 
heavy equipment and trucks associated with the construction of these projects.  It should be 
noted that the proposed project is a transportation improvement, and not a direct trip generator. 
 
With respect to emissions that may contribute to exceeding State and federal standards, a CO 
and particulate matter screening analysis was performed.  The results of this analysis illustrate 
that localized levels would not exceed published air quality standards, and therefore does not 
present a significant cumulative impact.  Implementation of the proposed project would improve 
traffic flow and congestion within the project limits of the I-405.  Furthermore, although a VMT 
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increase would occur within the HOV lanes, the general purpose lanes would see an increase in 
vehicle speeds and associated decrease in emissions.  Therefore, the proposed project would 
not result in an adverse cumulative impact. 
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7.0 MITIGATION MEASURES 
 

7.1 CONSTRUCTION IMPACTS 
 
Construction impacts would not be adverse and no mitigation measures are required.  However, 
the following standard Caltrans construction emission minimization measures shall be used to 
control emissions: 
 
AQ1 The construction contractor shall comply with Caltrans’ Standard Specifications Section 

7-1.01F and Section 10 of Caltrans’ Standard Specifications (1999).  
 

 Section 7, "Legal Relations and Responsibility," addresses the contractor's 
responsibility on many items of concern, such as: air pollution; protection of 
lakes, streams, reservoirs, and other water bodies; use of pesticides; safety; 
sanitation; and convenience of the public; and damage or injury to any person or 
property as a result of any construction operation.  Section 7-1.01F specifically 
requires compliance by the contractor with all applicable laws and regulations 
related to air quality, including air pollution control district and air quality 
management district regulations and local ordinances.  

 
 Section 10 is directed at controlling dust.  If dust palliative materials other than 

water are to be used, material specifications are contained in Section 18. 
 
AQ2 The construction contractor shall apply water or dust palliative to the site and equipment 

as frequently as necessary to control fugitive dust emissions. 
 
AQ3 The construction contractor shall spread soil binder on any unpaved roads used for 

construction purposes, and all project construction parking areas. 
 
AQ4 The construction contractor shall wash off trucks as they leave the right-of-way as 

necessary to control fugitive dust emissions.   
 
AQ5 The construction contractor shall properly tune and maintain construction equipment and 

vehicles.  
 
AQ6 The construction contractor shall use low-sulfur fuel in all construction equipment as 

provided in California Code of Regulations Title 17, Section 93114. 
 
AQ7 The construction contractor shall develop a dust control plan documenting sprinkling, 

temporary paving, speed limits, and expedited revegetation of disturbed slopes as 
needed to minimize construction impacts to existing communities.   

 
AQ8 The construction contractor shall locate equipment and materials storage sites as far 

away from residential and park uses as practical.  Construction areas shall be kept clean 
and orderly. 

 
AQ9 The construction contractor shall establish environmentally sensitive areas for sensitive 

air receptors within which construction activities involving extended idling of diesel 
equipment would be prohibited, to the extent that is feasible. 
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AQ10 The construction contractor shall use track-out reduction measures such as gravel pads 

at project access points to minimize dust and mud deposits on roads affected by 
construction traffic. 

 
AQ11 The construction contractor shall cover all transported loads of soils and wet materials 

prior to transport, or provide adequate freeboard (space from the top of the material to 
the top of the truck) to reduce PM10 and deposition of particulate matter during 
transportation. 

 
AQ12 The construction contractor shall remove dust and mud that are deposited on paved, 

public roads due to construction activity and traffic to decrease particulate matter. 
 
AQ13 The construction contractor shall route and schedule construction traffic to avoid peak 

travel times as much as possible, to reduce congestion and related air quality impacts 
caused by idling vehicles along local roads. 

 
AQ14 The construction contractor shall install mulch or plant vegetation as soon as practical 

after grading to reduce windblown particulate in the area. 
 

7.2 OPERATIONAL IMPACTS 
 
No adverse operational impacts were identified and no avoidance, minimization, and/or 
mitigation measures are required.  
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SANTA ANA FIRE STN, CALIFORNIA
Period of Record General Climate Summary - Precipitation

Table updated on Oct 28, 2010
For monthly and annual means, thresholds, and sums:

Months with 5 or more missing days are not considered
Years with 1 or more missing months are not considered

Seasons are climatological not calendar seasons 

Station:(047888) SANTA ANA FIRE STN 
From Year=1906 To Year=2010 

Precipitation Total Snowfall 

Mean High Year Low Year 1 Day Max.
>=

0.01
in.

>=
0.10
in.

>=
0.50
in.

>=  
1.00
in.

Mean High Year

in. in. - in. - in.
dd/yyyy

or
yyyymmdd

#
Days

#
Days

#
Days

#
Days in. in. -

January 2.76 13.48 1995 0.00 1945 4.22 26/1956 6 5 2 1 0.0 0.0 1936

February 3.09 13.99 1998 0.00 1961 4.69 16/1927 6 5 2 1 0.0 0.0 1918

March 2.23 10.02 1941 0.00 1956 3.42 07/1952 5 4 2 1 0.0 0.0 1935

April 1.04 6.06 1926 0.00 1928 3.52 06/1926 3 2 1 0 0.0 0.0 1940

May 0.25 2.48 1998 0.00 1924 1.19 22/1921 1 1 0 0 0.0 0.0 1917

June 0.06 1.31 1993 0.00 1922 1.26 05/1993 0 0 0 0 0.0 0.0 1935

July 0.01 0.22 1945 0.00 1920 0.22 08/1945 0 0 0 0 0.0 0.0 1935

August 0.06 2.08 1977 0.00 1916 1.79 17/1977 0 0 0 0 0.0 0.0 1916

September 0.23 3.91 1939 0.00 1921 2.81 25/1939 1 0 0 0 0.0 0.0 1943

October 0.46 4.85 2004 0.00 1937 3.15 20/2004 2 1 0 0 0.0 0.0 1936

November 1.27 6.90 1965 0.00 1929 2.90 01/1927 3 2 1 0 0.0 0.0 1935

December 2.20 8.63 1938 0.00 1929 3.72 22/1945 5 4 2 1 0.0 0.0 1916

Annual 13.68 32.36 1941 3.55 1961 4.69 19270216 34 23 10 3 0.0 0.0 1949

Winter 8.05 21.53 1998 0.79 1961 4.69 19270216 17 13 6 2 0.0 0.0 1936

Spring 3.53 14.50 1941 0.01 1997 3.52 19260406 10 7 3 1 0.0 0.0 1946

Summer 0.14 2.08 1977 0.00 1922 1.79 19770817 1 0 0 0 0.0 0.0 1935

Fall 1.96 7.37 1946 0.00 1971 3.15 20041020 6 3 1 0 0.0 0.0 1945

Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Page 1 of 2SANTA ANA FIRE STN, CALIFORNIA Period of Record General Climate Summary - ...

12/8/2010http://www.wrcc.dri.edu/cgi-bin/cliGCStP.pl?ca7888



SANTA ANA FIRE STN, CALIFORNIA
Period of Record General Climate Summary - Temperature  

Table updated on Oct 28, 2010
For monthly and annual means, thresholds, and sums:

Months with 5 or more missing days are not considered
Years with 1 or more missing months are not considered

Seasons are climatological not calendar seasons 

Station:(047888) SANTA ANA FIRE STN 
From Year=1906 To Year=2010 

Monthly
Averages Daily Extremes Monthly Extremes Max.

Temp.

Max. Min. Mean High Date Low Date Highest
Mean Year Lowest

Mean Year >=
90 F

<=
32

F F F F
dd/yyyy

or
yyyymmdd

F
dd/yyyy

or
yyyymmdd

F - F - #
Days

#
Day

January 68.0 43.0 55.7 96 31/2003 22 01/1919 64.2 2003 45.0 1949 0.1 0

February 68.9 44.9 56.9 95 20/1995 25 14/1949 63.5 1995 48.8 1949 0.2 0

March 70.6 46.6 58.6 98 25/1988 29 02/1939 65.8 2004 51.8 1952 0.4 0

April 73.0 49.9 61.5 104 05/1989 31 11/1953 67.9 1992 55.1 1967 1.0 0

May 75.2 53.9 64.6 105 03/2004 35 04/1950 71.4 1997 58.9 1917 1.3 0

June 78.6 57.4 68.0 112 14/1917 39 08/1950 74.1 1981 63.7 1952 1.3 0

July 83.5 60.8 72.2 110 01/1985 39 05/1923 80.0 2006 67.0 1918 4.1 0

August 84.7 61.6 73.1 105 10/1935 45 17/1918 77.6 1983 67.4 1918 5.4 0

September 83.9 59.2 71.5 111 21/1939 40 09/1917 80.0 1984 65.7 1933 6.1 0

October 79.4 54.4 66.9 106 16/1958 34 12/1924 72.4 2008 58.9 1920 3.6 0

November 74.2 47.4 60.8 101 01/1966 24 28/1919 67.8 2008 55.0 1919 0.9 0

December 68.8 43.5 56.2 95 03/1958 22 31/1918 61.0 1977 50.5 1918 0.1 0

Annual 75.7 51.9 63.8 112 19170614 22 19181231 67.2 1997 60.7 1949 24.6 0

Winter 68.6 43.8 56.2 96 20030131 22 19181231 60.7 1986 50.9 1917 0.4 0

Spring 72.9 50.2 61.6 105 20040503 29 19390302 67.1 2004 57.2 1922 2.7 0

Summer 82.3 59.9 71.1 112 19170614 39 19230705 76.2 2006 67.1 1918 10.9 0

Fall 79.2 53.7 66.4 111 19390921 24 19191128 71.5 2008 60.2 1920 10.6 0

Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Page 1 of 2SANTA ANA FIRE STN, CALIFORNIA Period of Record General Climate Summary - ...

12/8/2010http://www.wrcc.dri.edu/cgi-bin/cliGCStT.pl?ca7888



WRPLOT View - Lakes Environmental Software

WIND ROSE PLOT:

I-405 Freeway Expansion

COMMENTS: COMPANY NAME:

TAHA

MODELER:

DATE:

12/8/2010

PROJECT NO.:

2010-069

NORTH

SOUTH
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4%
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20%

WIND SPEED 
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 >= 11.1

  8.8 - 11.1
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2007 AIR QUALITY  
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT  

Carbon Monoxide a) Ozone  Nitrogen Dioxide d) Sulfur Dioxide e) 

 No. Days Standard Exceeded            Federal b)      State c)   

Station No. 
Source/Receptor Area 

No. Location 
State 
Code 

District 
Code 

No. 
Days 
of 
Data 

Max. 
Conc. 
in 
ppm 
1-hour 

Max 
Conc. 
in 
ppm 
8-hour 

No. 
Days 
of 
Data 

Max. 
Conc. 
in 
ppm 
1-hour 

Max. 
Conc. 
in 
ppm 
8-hour 

Fourth 
High 
Conc. 
ppm 
8-hour 

Health 
Advisory 

≥ 0.15 
ppm 

1-hour 

> 0.12 
ppm 
1-hour 

> 0.08 
ppm 
8-hour 

> 0.075 
ppm 
8-hour 

> 0.09 
ppm 
1-hour 

> 0.070 
ppm 
8-hour 

No. 
Days 
of 
Data 

Max 
Conc. 
in 
ppm 
1-hour 

Annual 
Average  
AAM  
Conc. 
ppm 

No. 
Days 
of 
Data 

Max. 
Conc. 
in 
ppm 
1-hour  

Max. 
Conc. 
in 
ppm 
24-hour 

Annual 
Average  
AAM  
Conc. 
ppm 

LOS ANGELES COUNTY                       
1 Central LA 70087 087 359 3 2.2 355 0.115 0.102 0.072 0 0 2 3 3 6 360 0.10 0.0299 351 0.01 0.003 0.0009 
2 Northwest Coastal LA County 70091 091 365 3 2.0 360 0.117 0.087 0.067 0 0 1 2 2 2 353 0.08 0.0200 -- -- -- -- 
3 Southwest Coastal LA County 70111 820 361 3 2.4 361 0.087 0.074 0.066 0 0 0 0 0 1 331* 0.08 0.0140 361 0.02 0.009 0.0028 
4 South Coastal LA County 1 70072 072 347* 3 2.6 365 0.099 0.073 0.056 0 0 0 0 1 1 365 0.11 0.0207 365 0.11 0.011 0.0027 
4 South Coastal LA County 2 70110 077 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
6 West San Fernando Valley 70074 074 358 4 2.8 358 0.129 0.104 0.092 0 1 8 28 21 43 358 0.08 0.0186 -- -- -- -- 
7 East San Fernando Valley 70069 069 365 4 2.8 365 0.116 0.096 0.088 0 0 6 13 13 19 363 0.09 0.0289 365 0.01 0.003 0.0010 
8 West San Gabriel Valley 70088 088 365 3 2.3 365 0.149 0.100 0.089 0 3 6 11 13 21 365 0.09 0.0246 -- -- -- -- 
9 East San Gabriel Valley 1 70060 060 365 3 1.8 365 0.158 0.112 0.096 1 3 13 20 22 28 365 0.12 0.0253 -- -- -- -- 
9 East San Gabriel Valley 2 70591 591 365 2 2.0 364 0.147 0.116 0.104 0 3 14 26 25 40 365 0.11 0.0227 -- -- -- -- 

10 Pomona/Walnut Valley 70075 075 365 3 2.0 365 0.153 0.108 0.102 1 2 10 18 19 25 365 0.10 0.0318 -- -- -- -- 
11 South San Gabriel Valley 70185 085 365 5 2.9 364 0.135 0.100 0.079 0 2 2 5 6 9 361 0.11 0.0249 -- -- -- -- 
12 South Central LA County 70084 084 365 8 5.1 365 0.102 0.077 0.056 0 0 0 1 1 2 365 0.10 0.0291 -- -- -- -- 
13 Santa Clarita Valley 70090 090 361 2 1.2 357 0.135 0.110 0.101 0 2 16 44 31 64 339* 0.08 0.0196 -- -- -- -- 

ORANGE COUNTY                     
16 North Orange County 30177 3177 360 6 2.9 365 0.152 0.107 0.082 1 1 2 8 7 9 365 0.08 0.0219 -- -- -- -- 
17 Central Orange County 30178 3176 346* 4 2.9 365 0.127 0.099 0.073 0 1 1 1 2 7 359 0.10 0.0208 -- -- -- -- 
18 North Coastal Orange County 30195 3195 362 5 3.1 362 0.082 0.072 0.065 0 0 0 0 0 2 362 0.07 0.0132 358 0.01 0.004 0.0010 
19 Saddleback Valley 30002 3812 364 3 2.2 365 0.108 0.089 0.080 0 0 2 5 5 10 -- -- -- -- -- --  

RIVERSIDE COUNTY                     
22 Norco/Corona 33155 4155 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --  
23 Metropolitan Riverside County 1 33144 4144 364 4 2.9 365 0.131 0.111 0.099 0 2 15 46 31 69 364 0.07 0.0206 323* 0.02 0.002 0.0017 
23 Metropolitan Riverside County 2 33146 4146 365 4 2.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
23 Mira Loma 33165 5214 359 3 2.1 360 0.118 0.104 0.092 0 0 10 23 16 48 349* 0.07 0.0181 -- -- -- -- 
24 Perris Valley 33149 4149 -- -- -- 365 0.139 0.116 0.103 0 4 37 73 66 88 -- -- -- -- -- -- -- 
25 Lake Elsinore 33158 4158 365 2 1.4 359 0.130 0.108 0.097 0 3 19 35 26 55 358 0.06 0.0174 -- -- -- -- 
29 Banning Airport 33164 4164 -- -- -- 365 0.129 0.113 0.095 0 1 12 43 28 63 363 0.08 0.0147 -- -- -- -- 
30 Coachella Valley 1** 33137 4137 365 2 0.8 365 0.126 0.101 0.097 0 1 20 58 29 83 365 0.06 0.0103 -- -- -- -- 
30 Coachella Valley 2** 33155 4157 -- -- -- 365 0.106 0.094 0.087 0 0 6 29 8 48 -- -- -- -- -- -- -- 

SAN BERNARDINO COUNTY                     
32 Northwest San Bernardino Valley 36175 5175 365 2 1.7 365 0.145 0.115 0.112 0 7 18 35 32 55 327* 0.10 0.0276 -- -- -- -- 
33 Southwest San Bernardino Valley 36025 5817 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
34 Central San Bernardino Valley 1 36197 5197 359 3 1.8 359 0.144 0.122 0.112 0 9 19 43 40 60 358 0.09 0.0239 359 0.01 0.004 0.0019 
34 Central San Bernardino Valley 2 36203 5203 365 4 2.3 365 0.153 0.121 0.117 1 8 24 51 48 74 351 0.08 0.0245 -- -- -- -- 
35 East San Bernardino Valley 36204 5204 -- -- -- 365 0.149 0.124 0.112 0 7 25 58 54 79 -- -- -- -- -- -- -- 
37 Central San Bernardino Mountains 36181 5181 -- -- -- 365 0.171 0.137 0.126 4 13 59 93 67 115 -- -- -- -- -- -- -- 
38 East San Bernardino Mountains 36001 5818 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

 DISTRICT MAXIMUM     8 5.1  0.171 0.137 0.126 4 13 59 93 67 115  0.12 0.0318  0.11 0.011 0.0028 

 SOUTH COAST AIR BASIN    8 5.1  0.171 0.137 0.126 5 18 79 108 96 128  0.12 0.0318  0.11 0.011 0.0028 

ppm - Parts Per Million parts of air, by volume.     AAM = Annual Arithmetic Mean     -- - Pollutant not monitored.  
 * Less than 12 full months of data; may not be representative. ** Salton Sea Air Basin. 
a) - The federal 8-hour standard (8-hour average CO > 9 ppm) and state 8-hour standard (8-hour average CO > 9.0 ppm) were not exceeded. 

The federal and state 1-hour standards (35 ppm and 20 ppm) were not exceeded, either. 
b) - The federal 1-hour ozone standard was revoked and replaced by the 8-hour average ozone standard effective June 15, 2005.  U.S. EPA has revised the federal 

 8-hour ozone standard from 0.084 ppm to 0.075 ppm, effective May 27, 2008. 
c) - The 8-hour average California ozone standard of 0.070 ppm was established effective May 17, 2006.   
d) - The federal standard is annual arithmetic mean NO2 > 0.0534 ppm.  California Air Resources Board has revised the NO2 1-hour state standard from 0.25 ppm to 0.18 ppm 

and has established a new annual standard of 0.030 ppm, effective March 20, 2008. 
e) - The state standards are 1-hour average SO2 > 0.25 ppm and 24-hour average SO2 > 0.04 ppm. The federal standards are annual  

arithmetic mean SO2 > 0.03 ppm, 24-hour average > 0.14 ppm, and 3-hour average > 0.50 ppm.  The federal and state SO2 standards were not exceeded. 

The map showing the locations of source/receptor areas can be accessed via the Internet at http://www.aqmd.gov/telemweb/areamap.aspx.  Locations of source/receptor areas are shown on the “South Coast Air Quality 

Management District Air Monitoring Areas” map available free of charge from SCAQMD Public Information.   

South Coast 
Air Quality Management District 
21865 Copley Drive 
Diamond Bar, CA  91765-4182 
www.aqmd.gov 

2007 



2007 AIR QUALITY  
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT  

Suspended Particulates PM10 f) Fine Particulates PM2.5 g)  Particulates h)  Lead h)  Sulfate h) 

 No. (%) Samples 
Exceeding 
Standards 

No. (%) Samples 
Exceeding  

Federal Standard 

Station No. 
Source/Receptor Area 

No. Location 
State 
Code 

District 
Code 

No. 
Days 
of 
Data 

Max. 
Conc. 
in 
µg/m3 

24-hour 

Federal 
> 150 
µg/m3 

24-hour 

 State 
> 50 
µg/m3 

24-hour 

Annual 
Average 
Conc. i) 
(AAM)  
µg/m3 

No. 
Days 
of 
Data 

Max. 
Conc. 
in 
µg/m3 

24-hour 

98
th

 
Percentile 
Conc. in 
µg/m3 

24-hour 

Current 
> 35 j) 
µg/m3  

24-hour 

Old 
> 65 j) 
µg/m3  

24-hour 

Annual 
Average 
Conc. k) 
(AAM)  
µg/m3 

No. 
Days 
of 
Data 

Max. 
Conc. 
in 
µg/m3 

24-hour 

Annual 
Average 
Conc.  

(AAM)  
µg/m3 

Max. 
Monthly 
Average 
Conc. l) 
µg/m3 

Max. 
Quarterly 
Average 
Conc. l) 

µg/m3 

Max. 
Conc.  
 in 
µg/m3 

24-hour 

%Samples 
Exceeding 

State 
Standard 

 ≥ 25 
µg/m3 

 24-hour 

LOS ANGELES COUNTY                     
1 Central LA 70087 087 56 78 0 5(9) 33.3 324 64.2 51.2 20(0.6) 0 16.8 58 194 73.5 0.04 0.03 10.5 0 
2 Northwest Coastal LA County 70091 091 -- -- -- -- -- -- -- -- -- -- -- 57 180 57.6 -- -- 9.7 0 
3 Southwest Coastal LA County 70111 820 56 96 0 2(4) 27.7 -- -- -- -- -- -- 55 286 51.8 0.02 0.01 10.5 0 
4 South Coastal LA County 1 70072 072 57 75+ 0+ 5(9)+ 30.2+ 332 82.9 40.8 12(3.6) 1(0.3) 14.6 59 732 76.5 0.02 0.01 11.1 0 
4 South Coastal LA County 2 70110 077 56 123+ 0+ 17(30)+ 41.7+ 326 68.0 33.7 6(1.8) 1(0.3) 13.7 58 694 79.4 0.02 0.01 11.7 0 
6 West San Fernando Valley 70074 074 -- -- -- -- -- 95 43.3 33.4 1(1.1) 0 13.1 -- -- -- -- -- -- -- 
7 East San Fernando Valley 70069 069 54 109 0 11(20) 40.0 98 56.5 47.7 9(9.2) 0 16.8 -- -- -- -- -- -- -- 
8 West San Gabriel Valley 70088 088 -- -- -- -- -- 108 68.9 45.4 3(2.8) 1(0.9) 14.3 56 123 46.3 -- -- 22.4 0 
9 East San Gabriel Valley 1 70060 060 55 83+ 0+ 11(20)+ 35.6+ 292* 63.8 49.3 19(6.5) 0 15.9 58 243 77.8 -- -- 37.0++ 1(1.7)++ 
9 East San Gabriel Valley 2 70591 591 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

10 Pomona/Walnut Valley 70075 075 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
11 South San Gabriel Valley 70185 085 -- -- -- -- -- 101 63.6 49.5 5(5.0) 0 16.7 55 196 76.0 0.05 0.02 25.4++ 1(1.7)++ 
12 South Central LA County 70084 084 -- -- -- -- -- 106 49.0 46.1 4(3.8) 0 15.9 59 327 78.8 0.03 0.02 12.5 0 
13 Santa Clarita Valley 70090 090 57 131+ 0+ 5(9)+ 29.9+ -- -- -- -- -- -- -- -- -- -- -- -- -- 

ORANGE COUNTY                   
16 North Orange County 30177 3177 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
17 Central Orange County 30178 3176 58 75+ 0+ 5(9)+ 31.0+ 336 79.4 46.5 14(4.2) 1(0.3) 14.5 -- -- -- -- -- -- -- 
18 North Coastal Orange County 30195 3195 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
19 Saddleback Valley 30002 3812 57 74 0 3(5) 23.0 98 46.9 35.0 2(2.0) 0 11.3 -- -- -- -- -- -- -- 

RIVERSIDE COUNTY                   
22 Norco/Corona 33155 4155 58 93+ 0+ 10(17)+ 39.6+ -- -- -- -- -- -- -- -- -- -- -- -- -- 
23 Metropolitan Riverside County 1 33144 4144 116 118+ 0+ 66(57)+ 54.6+ 295* 75.7 54.3 33(11.2) 3(1.0) 19.1 57 237 111.0 0.02 0.01 13.0 0 
23 Metropolitan Riverside County 2 33146 4146 -- -- -- -- -- 101 68.6 57.3 8(7.9) 1(1.0) 18.1 60 674 88.9 0.02 0.01 9.3 0 
23 Mira Loma 33165 5214 56 142 0 41(73) 68.5 110 69.7 60.1 13(11.8) 1(0.9) 21.0 -- -- -- -- -- -- -- 
24 Perris Valley 33149 4149 57 120+ 0+ 32(56)+ 54.8+ -- -- -- -- -- -- -- -- -- -- -- -- -- 
25 Lake Elsinore 33158 4158 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
29 Banning Airport 33164 4164 48* 78 0 7(15) 33.3 -- -- -- -- -- -- -- -- -- -- -- -- -- 
30 Coachella Valley 1** 33137 4137 54 83 0 6(11) 30.5 104 32.5 20.5 0 0 8.7 -- -- -- -- -- -- -- 
30 Coachella Valley 2** 33155 4157 84* 146+ 0+ 51(61)+ 53.5+ 97 26.8 26.5 0 0 9.8 -- -- -- -- -- -- -- 

SAN BERNARDINO COUNTY                   
32 Northwest San Bernardino Valley 36175 5175 -- -- -- -- -- -- -- -- -- -- -- 60 206 63.5 0.02 0.01 7.6 0 
33 Southwest San Bernardino Valley 36025 5817 58 115+ 0+ 14(24)+ 43.4+ 102 72.8 53.0 6(5.9) 1(1.0) 17.9 -- -- -- -- -- -- -- 
34 Central San Bernardino Valley 1 36197 5197 56 111+ 0+ 33(59)+ 54.9+ 107 77.5 64.9 10(9.3) 2(1.9) 19.0 58 242 96.2 -- -- 20.3 0 
34 Central San Bernardino Valley 2 36203 5203 57 136+ 0+ 28(49)+ 51.4+ 99 72.1 68.4 11(11.1) 3(3.0) 18.3 59 536 106.9 0.04 0.02 13.6 0 
35 East San Bernardino Valley 36204 5204 60 97 0 19(32) 39.7 -- -- -- -- -- -- -- -- -- -- -- -- -- 
37 Central San Bernardino Mountains 36181 5181 54 89 0 2(4) 27.2 -- -- -- -- -- -- -- -- -- -- -- -- -- 
38 East San Bernardino Mountains 36001 5818 -- -- -- -- -- 54 45.4 34.0 1(1.9) 0 10.4 -- -- -- -- -- -- -- 

 DISTRICT MAXIMUM     146+ 0+ 66+ 68.5+  82.9 68.4 33 3 21.0  732 111.0 0.05 0.03 37.0 1++ 

 SOUTH COAST AIR BASIN    142+ 0+ 79+ 68.5+  82.9 68.4 48 8 21.0  732 111.0 0.05 0.03 37.0 1++ 

µg/m3 - Micrograms per cubic meter of air.     AAM = Annual Arithmetic Mean     -- - Pollutant not monitored.  
 * Less than 12 full months of data; may not be representative. ** Salton Sea Air Basin. 
f) - PM10 samples were collected every 6 days at all sites except for Station Numbers 4144 and 4157 where samples were collected every 3 days. 
g) - PM2.5 samples were collected every 3 days at all sites except for the following sites: Station Numbers 060, 072, 077, 087, 3176, and 4144 where samples were taken every day, and Station Number  

5818 where samples were taken every 6 days. 
h) - Total suspended particulates, lead, and sulfate were determined from samples collected every 6 days by the high volume sampler method, on glass fiber filter media. 
i) - Federal annual PM10 standard (AAM > 50 µg/m3) was revoked effective December 17, 2006.  State standard is annual average (AAM) > 20 µg/m3. 
j) - U.S. EPA has revised the federal 24-hour PM2.5 standard from 65 µg/m3 to 35 µg/m3; effective December 17, 2006. 
k) - Federal PM2.5 standard is annual average (AAM) > 15 µg/m3.  State standard is annual average (AAM) > 12 µg/m3. 
l) - Federal lead standard is quarterly average > 1.5 µg/m3; and state standard is monthly average ≥ 1.5 µg/m3.  
+ - The following PM10 data samples were excluded from compliance consideration in accordance with the EPA Exceptional Event Regulation: 210 and 157 ug/m3 on March 22 and April 6, respectively, at 

Coachella Valley 2 (high wind events); 167 ug/m3 on April 12 at Perris Valley (high wind event); 165 and 155 ug/m3 on July 5 at East San Gabriel 1 and Central San Bernardino Valley 1, respectively  
(fireworks displays); and high concentrations throughout the District on October 21, with a maximum concentration of 559 ug/m3 at Metropolitan Riverside County 1 (high wind and wildfire event). 

++ - High sulfate concentrations were recorded on July 5, 2008, due to the 4th of July firework activities. 
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 2008 AIR QUALITY 

SOUTH COAST AIR QUALITY MA�AGEME�T DISTRICT  

 Carbon Monoxide a) Ozone  Nitrogen Dioxide d) Sulfur Dioxide e) 

No. 

Days 

of 

Data 

Max. 

Conc. 

in 

ppm 

1-hour 
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8-hour 
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 No. Days Standard Exceeded  
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Data 
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in 
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24-hour 
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Health 

Advisory 

≥ 0.150 
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1-hour 

         Federal b)      State c)   

Source/Receptor Area 

Station No. Old 

> 0.12 
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1-hour 

Old 

> 0.08 

ppm 

8-hour 

Current 

> 0.075 

ppm 

8-hour 

Current 

> 0.09 

ppm 

1-hour 

Current 

> 0.070 

ppm 

8-hour 

State 

Code 

District 

Code No. Location 

LOS ANGELES COUNTY                       

1 Central LA 70087 087 366 3 2.1 356 0.109 0.090 0.073 0 0 1 3 3 7 343 0.12 0.0275 366 0.01 0.002 0.0003 

2 Northwest Coastal LA County 70091 091 366 3 2.0 366 0.11 0.097 0.073 0 0 1 2 3 8 364 0.09 0.0184 -- -- -- -- 

3 Southwest Coastal LA County 70111 820 358 4 2.5 360 0.086 0.075 0.065 0 0 0 0 0 1 359 0.09 0.0143 357 0.02 0.005 0.0014 

4 South Coastal LA County 1 70072 072 366 3 2.6 366 0.093 0.074 0.064 0 0 0 0 0 1 366 0.13 0.0208 366 0.09 0.012 0.0022 

4 South Coastal LA County 2 70110 077 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

6 West San Fernando Valley 70074 074 366 4 2.9 366 0.123 0.103 0.095 0 0 14 25 23 40 366 0.09 0.0180 -- -- -- -- 

7 East San Fernando Valley 70069 069 366 3 2.6 366 0.133 0.109 0.092 0 1 8 17 20 35 364 0.11 0.0285 366 0.01 0.003 0.0008 

8 West San Gabriel Valley 70088 088 366 3 2.1 366 0.122 0.100 0.091 0 0 6 16 16 26 365 0.11 0.0235 -- -- -- -- 

9 East San Gabriel Valley 1 70060 060 366 2 1.6 366 0.135 0.111 0.101 0 7 14 28 34 39 366 0.10 0.0230 -- -- -- -- 

9 East San Gabriel Valley 2 70591 591 366 3 3.0 366 0.156 0.118 0.112 2 12 25 45 48 61 366 0.10 0.0182 -- -- -- -- 

10 Pomona/Walnut Valley 70075 075 366 3 2.0 366 0.141 0.110 0.100 0 5 19 35 32 47 366 0.11 0.0302 -- -- -- -- 

11 South San Gabriel Valley 70185 085 357 3 2.1 366 0.107 0.093 0.077 0 0 1 5 7 13 341 0.10 0.0263 -- -- -- -- 

12 South Central LA County+ 70084+ 084+ 310* 6* 4.3* 310* 0.078* 0.060* 0.055* 0* 0* 0* 0* 0* 0* 305* 0.12* 0.0301* -- -- -- -- 

13 Santa Clarita Valley 70090 090 363 2 1.1 363 0.160 0.131 0.108 2 8 35 60 54 81 363 0.07 0.0165 -- -- -- -- 

ORANGE COUNTY                     

16 North Orange County 30177 3177 366 5 2.9 366 0.104 0.084 0.078 0 0 0 5 7 15 361 0.08 0.0206 -- -- -- -- 

17 Central Orange County 30178 3176 366 4 3.6 366 0.105 0.086 0.076 0 0 1 4 2 10 366 0.09 0.0203 -- -- -- -- 

18 North Coastal Orange County 30195 3195 366 3 2.0 366 0.094 0.079 0.075 0 0 0 3 0 6 365 0.08 0.0132 366 0.01 0.003 0.0011 

19 Saddleback Valley 30002 3812 365 2 1.1 365 0.118 0.104 0.092 0 0 6 15 9 25 -- -- -- -- -- -- -- 

RIVERSIDE COUNTY                     

22 Norco/Corona 33155 4155 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

23 Metropolitan Riverside County 1 33144 4144 366 3 2.0 366 0.146 0.116 0.111 0 8 38 64 54 88 366 0.09 0.0192 366 0.01 0.003 0.0009 

23 Metropolitan Riverside County 2 33146 4146 366 7 2.0 -- -- -- -- -- -- -- -- -- -- 70* 0.09* 0.0258* -- -- -- -- 

23 Mira Loma 33165 5214 366 3 1.9 366 0.135 0.107 0.104 0 4 23 47 38 62 366 0.10 0.0174 -- -- -- -- 

24 Perris Valley 33149 4149 -- -- -- 366 0.142 0.114 0.106 0 4 41 77 65 94 -- -- -- -- -- -- -- 

25 Lake Elsinore 33158 4158 365 1 1.0 365 0.139 0.118 0.108 0 6 32 69 49 92 362 0.06 0.0129 -- -- -- -- 

29 Banning Airport 33164 4164 -- -- -- 365 0.149 0.120 0.108 0 10 45 74 57 95 366 0.08 0.0128 -- -- -- -- 

30 Coachella Valley 1** 33137 4137 366 1 0.6 366 0.11 0.101 0.098 0 0 20 51 26 70 366 0.05 0.0093 -- -- -- -- 

30 Coachella Valley 2** 33157 4157 -- -- -- 355 0.12 0.092 0.090 0 0 11 27 11 44 -- -- -- -- -- -- -- 

SAN BERNARDINO COUNTY                     

32 Northwest San Bernardino Valley 36175 5175 365 2 1.6 365 0.155 0.122 0.111 2 9 30 50 51 65 365 0.09 0.0235 -- -- -- -- 

33 Southwest San Bernardino Valley 36025 5817 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

34 Central San Bernardino Valley 1 36197 5197 363 2 1.9 364 0.162 0.124 0.111 1 8 35 58 55 82 364 0.10 0.0207 364 0.01 0.003 0.0018 

34 Central San Bernardino Valley 2 36203 5203 366 2 1.8 366 0.157 0.122 0.113 2 11 43 62 62 90 366 0.09 0.0217 -- -- -- -- 

35 East San Bernardino Valley 36204 5204 -- -- -- 366 0.154 0.120 0.112 1 12 50 75 72 100 -- -- -- -- -- -- -- 

37 Central San Bernardino Mountains 36181 5181 -- -- -- 362 0.176 0.126 0.120 2 16 67 97 78 115 -- -- -- -- -- -- -- 

38 East San Bernardino Mountains 36001 5818 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

 DISTRICT MAXIMUM   366 7 4.3 366 0.176 0.131 0.120 2 16 67 97 78 115  0.13 0.0302  0.09 0.012 0.0022 

 SOUTH COAST AIR BASIN    7 4.3  0.176 0.131 0.120 7 28 80 120 102 140  0.13 0.0302  0.09 0.012 0.0022 

ppm - Parts Per Million parts of air, by volume.     AAM = Annual Arithmetic Mean     -- - Pollutant not monitored.  

 * Less than 12 full months of data; may not be representative. ** Salton Sea Air Basin. 

+ Site was relocated. 

a) - The federal 8-hour standard (8-hour average CO > 9 ppm) and state 8-hour standard (8-hour average CO > 9.0 ppm) were not exceeded. 

The federal and state 1-hour standards (35 ppm and 20 ppm) were not exceeded, either. 

b) - The federal 1-hour ozone standard was revoked and replaced by the 8-hour average ozone standard effective June 15, 2005.  U.S. EPA has revised the federal 

 8-hour ozone standard from 0.084 ppm to 0.075 ppm, effective May 27, 2008.  

c) - The 8-hour average California ozone standard of 0.070 ppm was established effective May 17, 2006.   

d) - The federal standard is annual arithmetic mean NO2 > 0.0534 ppm.  California Air Resources Board has revised the NO2 1-hour state standard from 0.25 ppm to 0.18 ppm 

and has established a new annual standard of 0.030 ppm, effective March 20, 2008. 

e) - The state standards are 1-hour average SO2 > 0.25 ppm and 24-hour average SO2 > 0.04 ppm. The federal standards are annual  

arithmetic mean SO2 > 0.03 ppm, 24-hour average > 0.14 ppm, and 3-hour average > 0.50 ppm.  The federal and state SO2 standards were not exceeded. 

Maps showing the source/receptor area boundaries can be accessed via the Internet by entering your address in the AQMD Current Hourly Air Quality Map, accessed from http://www2.aqmd.gov/webappl/gisaqi2/VEMap3D.aspx or at 

http://www.aqmd.gov/map/MapAQMD2.pdf .  A map is also available free of charge from the AQMD Public Information Center at 1-800-CUT-SMOG.

South Coast 
Air Quality Management District 
21865 Copley Drive 
Diamond Bar, CA  91765-4182 
www.aqmd.gov 
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2008 AIR QUALITY  

SOUTH COAST AIR QUALITY MA�AGEME�T DISTRICT  

 Suspended Particulates PM10 f) Fine Particulates PM2.5 g)  Particulates TSP h)  Lead h)  Sulfate h) 
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District 

Code No. Location 

LOS ANGELES COUNTY                     

1 Central LA 70087 087 45* 66* 0* 2(4%)* 30.9* 337 78.3 40.4 10(3.0) 1(0.3) 15.7 63 112 65.6 0.02 0.02 14.4 0 

2 Northwest Coastal LA County 70091 091 -- -- -- -- -- -- -- -- -- -- -- 56 88 45.9 -- -- 11.1 0 

3 Southwest Coastal LA County 70111 820 60 50 0 0(0%) 25.6 -- -- -- -- -- -- 54 85 42.4 0.01 0.01 14.0 0 

4 South Coastal LA County 1 70072 072 57 62 0 1(2%) 29.1 346 57.2 38.9 8(2.3) 0 14.2 61 117 55.7 0.01 0.01 11.0 0 

4 South Coastal LA County 2 70110 077 58 81 0 9(16%) 35.8 349 60.9 36.4 7(2.0) 0 13.7 59 130 61.2 0.01 0.01 13.2 0 

6 West San Fernando Valley 70074 074 -- -- -- -- -- 113 50.5 26.2 2(1.8) 0 11.9 -- -- -- -- -- -- -- 

7 East San Fernando Valley 70069 069 54 66 0 7(13%) 35.6 116 57.5 34.6 2(1.7) 0 14.1 -- -- -- -- -- -- -- 

8 West San Gabriel Valley 70088 088 -- -- -- -- -- 118 66.0 32.1 2(1.7) 1(0.9) 12.9 55 108 46.7 -- -- 14.1 0 

9 East San Gabriel Valley 1 70060 060 49 98 0 13(27%) 35.3 321 53.1 34.8 5(1.6) 0 14.1 59 146 74.9 -- -- 18.7 0 

9 East San Gabriel Valley 2 70591 591 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

10 Pomona/Walnut Valley 70075 075 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

11 South San Gabriel Valley 70185 085 -- -- -- -- -- 114. 47.3 38.0 4(3.5) 0 15.0 57 119 63.2 0.02 0.02 10.1 0 

12 South Central LA County+ 70084+ 084+ -- -- -- -- -- 118 44.2 36.5 3(2.5) 0 15.5 51 103 70.4 0.03 0.02 10.6 0 

13 Santa Clarita Valley 70090 090 57 91 0 2(4%) 25.8 -- -- -- -- -- -- -- -- -- -- -- -- -- 

ORANGE COUNTY                      

16 North Orange County 30177 3177 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

17 Central Orange County 30178 3176 58 61 0 3(5%) 28.6 336 67.9 39.4 13(3.9) 1(0.3) 13.7 -- -- -- -- -- -- -- 

18 North Coastal Orange County 30195 3195 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

19 Saddleback Valley 30002 3812 55 42 0 0(0%) 22.6 120 32.6 27.1 0 0 10.4 -- -- -- -- -- -- -- 

RIVERSIDE COUNTY                      

22 Norco/Corona 33155 4155 61 86 0 9(15%) 34.4 -- -- -- -- -- -- -- -- -- -- -- -- -- 

23 Metropolitan Riverside County 1 33144 4144 120 115 0 49(41%) 46.6 348 57.7 41.5 14(4.0) 0 16.4 59 222 100.6 0.01 0.01 9.1 0 

23 Metropolitan Riverside County 2 33146 4146 -- -- -- -- -- 116 43.0 39.1 4(3.4) 0 13.4 63 130 69.4 0.01 0.01 7.1 0 

23 Mira Loma 33165 5214 61 135 0 35(57%) 57.4 111 50.9 47.1 10(9.0) 0 18.2 -- -- -- -- -- -- -- 

24 Perris Valley 33149 4149 45* 85* 0* 12(27%)* 38.3* -- -- -- -- -- -- -- -- -- -- -- -- -- 

25 Lake Elsinore 33158 4158 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

29 Banning Airport 33164 4164 56 51 0 1(2%) 26.1 -- -- -- -- -- -- -- -- -- -- -- -- -- 

30 Coachella Valley 1** 33137 4137 47* 75* 0* 4(9%)* 23.2* 110 18.1 17.1 0 0 7.2 -- -- -- -- -- -- -- 

30 Coachella Valley 2** 33157 4157 112 128 0 25(22%) 39.9 113 21.6 18.8 0 0 8.4 -- -- -- -- -- -- -- 

SAN BERNARDINO COUNTY                      

32 Northwest San Bernardino Valley 36175 5175 -- -- -- -- -- -- -- -- -- -- -- 54 87 52.2 0.01 0.01 8.4 0 

33 Southwest San Bernardino Valley 36025 5817 62 90 0 15(24%) 38.8 113 54.2 45.0 6(5.3) 0 15.8 -- -- -- -- -- -- -- 

34 Central San Bernardino Valley 1 36197 5197 60 75 0 14(23%) 40.3 112 49.0 47.1 6(5.4) 0 15.4 57 139 80 -- -- 9.5 0 

34 Central San Bernardino Valley 2 36203 5203 60 76 0 19(32%) 42.7 110 43.5 40.1 3(2.7) 0 13.5 59 166 83.6 0.02 0.02 8.6 0 

35 East San Bernardino Valley 36204 5204 61 58 0 4(7%) 29.0 -- -- -- -- -- -- -- -- -- -- -- -- -- 

37 Central San Bernardino Mountains 36181 5181 39* 41* 0* 0(0%)* 23.9* -- -- -- -- -- -- -- -- -- -- -- -- -- 

38 East San Bernardino Mountains 36001 5818 -- -- -- -- -- 58 36.8 33.3 1(1.7) 0 9.2        

 DISTRICT MAXIMUM    135 0 49 57.4  78.3 47.1 14 1 18.2  222 100.6 0.03 0.02 18.7 0 

 SOUTH COAST AIR BASIN    135 0 68 57.4  78.3 47.1 28 2 18.2  222 100.6 0.03 0.02 18.7 0 

µg/m3 - Micrograms per cubic meter of air.     AAM = Annual Arithmetic Mean     -- - Pollutant not monitored.  

* Less than 12 full months of data; may not be representative. ** Salton Sea Air Basin. 

+ Site was relocated. 

f) - PM10 samples were collected every 6 days at all sites except for Station Numbers 4144 and 4157 where samples were collected every 3 days. 

g) - PM2.5 samples were collected every 3 days at all sites except for the following sites: Station Numbers 060, 072, 077, 087, 3176, and 4144 where samples were taken every day, and Station Number 5818 where  

 samples were taken every 6 days. 

h) - Total suspended particulates, lead, and sulfate were determined from samples collected every 6 days by the high volume sampler method, on glass fiber filter media. 

i) - Federal annual PM10 standard (AAM > 50 µg/m3) was revoked effective December 17, 2006.  State standard is annual average (AAM) > 20 µg/m3. 

j) - U.S. EPA has revised the federal 24-hour PM2.5 standard from 65 µg/m3 to 35 µg/m3; effective December 17, 2006. 

k) - Federal PM2.5 standard is annual average (AAM) > 15 µg/m3.  State standard is annual average (AAM) > 12 µg/m3. 

l) - Federal lead standard is quarterly average > 1.5 µg/m3; and state standard is monthly average ≥ 1.5 µg/m3.  U.S. EPA has established the federal standard of 0.15 ug/m3, rolling 3-month average, as of October 15, 2008. 

Maps showing the source/receptor area boundaries can be accessed via the Internet by entering your address in the AQMD Current Hourly Air Quality Map, accessed from http://www2.aqmd.gov/webappl/gisaqi2/VEMap3D.aspx or at 

http://www.aqmd.gov/map/MapAQMD2.pdf .  A map is also available free of charge from the AQMD Public Information Center at 1-800-CUT-SMOG. 
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California Home ARB: Home Search Site Map Links Software Contact Us AQD: Home

Highest 4 Daily Maximum Hourly Nitrogen Dioxide Measurements
Costa Mesa-Mesa Verde Drive FAQs

Year: 2007 2008 2009
Date Measurement Date Measurement Date Measurement

First High: Oct 19 0.074 Nov 21 0.081 Dec 18 0.065
Second High: Jan 9 0.073 Oct 28 0.077 Jan 7 0.062

Third High: Oct 24 0.069 Nov 18 0.077 Nov 11 0.061
Fourth High: Dec 4 0.069 Nov 17 0.074 Nov 25 0.061

# Days Above State Standard: 0 0 0
Annual Average: 0.013 0.013 0.013

Year Coverage: 96 95 98

Go Backward One Year New Top 4 Summary Go Forward One Year

Notes:  All averages are expressed in parts per million.
 National exceedances are shown in  orange . State exceedances are shown in yellow .
 An exceedance is not necessarily a violation.
 Year Coverage indicates the extent to which available monitoring data represent the time of the year when

concentrations are expected to be highest. 0 means that data represent none of the high period; 100
means that data represent the entire high period. A high Year Coverage does not mean that there was
sufficient data for annual statistics to be considered valid.

 * There was insufficient (or no) data available to determine the value.

Switch: Hourly 
Ozone

8-Hour 
Ozone

PM2.5 PM10 Carbon
Monoxide

Sulfur
Dioxide

Hydrogen
Sulfide

Go to: Data Statistics Home Page Top 4 Summaries Start Page

Page 1 of 1Top 4 Hourly Nitrogen Dioxide Measurements

12/8/2010http://www.arb.ca.gov/adam/topfour/topfourdisplay.php



California Home ARB: Home Search Site Map Links Software Contact Us AQD: Home

Highest 4 Daily Maximum Hourly Ozone Measurements
Costa Mesa-Mesa Verde Drive FAQs

Year: 2007 2008 2009
Date Measurement Date Measurement Date Measurement

First High: Aug 12 0.082 Apr 27 0.094 Aug 27 0.087
Second High: Sep 3 0.082 Apr 28 0.085 Sep 24 0.085

Third High: May 19 0.080 Apr 17 0.084 Aug 26 0.083
Fourth High: May 18 0.075 Apr 26 0.084 Aug 30 0.081

# Days Above State Standard: 0 0 0
California Designation Value: 0.08 0.09 0.09

Expected Peak Day Conc.: 0.081 0.087 0.090
# Days Above Nat'l Standard: 0 0 0

National Design Value: 0.080 0.084 0.085
Year Coverage: 95 96 98

Go Backward One Year New Top 4 Summary Go Forward One Year

Notes:  All concentrations are expressed in parts per million.
 The national 1-hour ozone standard was revoked in June 2005 and is no longer in effect. Statistics

related to the revoked standard are shown in italics or italics .
 State exceedances are shown in  yellow . Exceedances of the revoked national 1-hour standard are

shown in  orange .
 An exceedance is not necessarily a violation.
 Year Coverage indicates the extent to which available monitoring data represent the time of the year when

concentrations are expected to be highest. 0 means that data represent none of the high period; 100
means that data represent the entire high period. A high Year Coverage does not mean that there was
sufficient data for annual statistics to be considered valid.

 * There was insufficient (or no) data available to determine the value.

Switch: 8-Hour 
Ozone

PM2.5 PM10 Carbon
Monoxide

Nitrogen
Dioxide

Sulfur
Dioxide

Hydrogen
Sulfide

Go to: Data Statistics Home Page Top 4 Summaries Start Page

Page 1 of 1Top 4 Hourly Ozone Measurements

12/8/2010http://www.arb.ca.gov/adam/topfour/topfourdisplay.php



California Home ARB: Home Search Site Map Links Software Contact Us AQD: Home

Highest 4 Daily 24-Hour PM10 Averages
Anaheim-Pampas Lane FAQs

Year: 2007 2008 2009
Date 24-Hr Average Date 24-Hr Average Date 24-Hr Average

National: 
First High: Oct 21 489.0 Nov 14 61.0 Jan 1 63.0

Second High: Oct 27 75.0 Oct 27 59.0 Jan 7 49.0
Third High: Apr 12 69.0 Dec 3 51.0 Mar 2 48.0

Fourth High: Jan 24 63.0 Oct 21 47.0 Aug 29 45.0
California: 
First High: Oct 21 488.0 Nov 14 61.0 Jan 1 62.0

Second High: Oct 27 75.0 Oct 27 58.0 Jan 7 49.0
Third High: Apr 12 69.0 Dec 3 51.0 Mar 2 48.0

Fourth High: Jan 24 62.0 Oct 15 46.0 Aug 29 45.0

Measured: 
# Days Above Nat'l Standard: 1 0 0

# Days Above State Standard: 6 3 1

Estimated: 
3-Yr Avg # Days Above Nat'l Std: 2.0 2.0 2.0

# Days Above Nat'l Standard: 6.1 0.0 0.0
# Days Above State Standard: 37.3 * *
State 3-Yr Maximum Average: 38 38 38

State Annual Average: 38.4 * *
National 3-Year Average: 33 34 *
National Annual Average: 38.6 28.6 *

Year Coverage: 99 99 87

Go Backward One Year New Top 4 Summary Go Forward One Year

Notes:  All concentrations are expressed in micrograms per cubic meter.
 The national annual average PM10 standard was revoked in December 2006 and is no longer in effect.

Statistics related to the revoked standard are shown in  italics or  italics .
 National exceedances are shown in  orange . State exceedances are shown in yellow .
 An exceedance is not necessarily a violation.
 Statistics may include data that are related to an exceptional event.
 State and national statistics may differ for the following reasons:

State statistics are based on California approved samplers, whereas national statistics
are based on samplers using federal reference or equivalent methods.
State and national statistics may therefore be based on different samplers.

State statistics for 1998 and later are based on local conditions (except for sites in the
South Coast Air Basin, where State statistics for 2002 and later are based on local conditions).
National statistics are based on standard conditions.

State criteria for ensuring that data are sufficiently complete for calculating valid annual averages
are more stringent than the national criteria.

 Measurements are usually collected every six days. Measured days counts the days that a measurement
was greater than the level of the standard; Estimated days mathematically estimates how many days
concentrations would have been greater than the level of the standard had each day been monitored.

 3-Year statistics represent the listed year and the 2 years before the listed year.
 Year Coverage indicates the extent to which available monitoring data represent the time of the year when

concentrations are expected to be highest. 0 means that data represent none of the high period; 100
means that data represent the entire high period. A high Year Coverage does not mean that there was
sufficient data for annual statistics to be considered valid.

 * There was insufficient (or no) data available to determine the value.
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California Home ARB: Home Search Site Map Links Software Contact Us AQD: Home

Highest 4 Daily Maximum State 24-Hour Sulfur Dioxide Averages
Costa Mesa-Mesa Verde Drive FAQs

Year: 2007 2008 2009
Date 24-Hr Average Date 24-Hr Average Date 24-Hr Average

First High: Oct 8 0.004 May 2 0.003 Jan 17 0.004
Second High: May 8 0.003 May 3 0.003 Jan 20 0.003

Third High: Jul 13 0.002 Sep 30 0.003 Mar 17 0.003
Fourth High: Aug 29 0.002 Jan 11 0.003 Feb 4 0.003

Annual Average: 0.000 0.001 0.001
Year Coverage: 94 94 95

Go Backward One Year New Top 4 Summary Go Forward One Year

Notes:  All averages are expressed in parts per million.
 State exceedances are shown in  yellow .
 An exceedance is not necessarily a violation.
 Year Coverage indicates the extent to which available monitoring data represent the time of the year when

concentrations are expected to be highest. 0 means that data represent none of the high period; 100
means that data represent the entire high period. A high Year Coverage does not mean that there was
sufficient data for annual statistics to be considered valid.

 * There was insufficient (or no) data available to determine the value.
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California Home ARB: Home Search Site Map Links Software Contact Us AQD: Home

Highest 4 Daily Maximum 8-Hour Carbon Monoxide Averages
Costa Mesa-Mesa Verde Drive FAQs

Year: 2007 2008 2009
Date 8-Hr Average Date 8-Hr Average Date 8-Hr Average

National: 
First High: Oct 24 3.13 Jan 19 1.97 Jan 18 2.16

Second High: Oct 25 2.59 Feb 9 1.97 Dec 18 2.13
Third High: Dec 4 2.54 Jan 11 1.93 Dec 19 2.04

Fourth High: Dec 16 2.44 Jan 3 1.93 Feb 3 1.91
California: 
First High: Oct 24 3.13 Jan 19 1.97 Jan 18 2.16

Second High: Oct 25 2.59 Feb 9 1.97 Dec 18 2.13
Third High: Dec 4 2.54 Jan 11 1.93 Dec 19 2.04

Fourth High: Dec 16 2.44 Jan 2 1.93 Feb 3 1.91
# Days Above Nat'l Standard: 0 0 0

# Days Above State Standard: 0 0 0
Year Coverage: 95 95 96

Go Backward One Year New Top 4 Summary Go Forward One Year

Notes:  All averages are expressed in parts per million.
 National exceedances are shown in  orange . State exceedances are shown in yellow .
 An exceedance is not necessarily a violation.
 Year Coverage indicates the extent to which available monitoring data represent the time of the year when

concentrations are expected to be highest. 0 means that data represent none of the high period; 100
means that data represent the entire high period. A high Year Coverage does not mean that there was
sufficient data for annual statistics to be considered valid.

 * There was insufficient (or no) data available to determine the value.
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California Home ARB: Home Search Site Map Links Software Contact Us AQD: Home

Highest 4 Daily 24-Hour PM2.5 Averages
Anaheim-Pampas Lane FAQs

Year: 2007 2008 2009
Date 24-Hr Average Date 24-Hr Average Date 24-Hr Average

National: 
First High: Nov 19 79.4 Nov 16 67.8 Jan 1 64.5

Second High: Nov 18 60.9 Jan 12 39.4 Jan 8 43.0
Third High: Oct 26 50.8 Jan 11 39.2 Jan 2 36.6

Fourth High: Mar 16 48.9 Dec 31 37.3 Nov 8 35.7
California: 
First High: Nov 19 79.4 Nov 16 67.8 Jan 1 64.5

Second High: Nov 18 60.9 Jan 12 55.1 Jan 8 43.0
Third High: Oct 26 50.8 Jul 4 48.7 Jan 2 36.6

Fourth High: Mar 16 48.9 Feb 8 44.8 Nov 8 35.7
Estimated Days > Nat'l 24-Hr Std: 15.7 * 4.3
Measured Days > Nat'l 24-Hr Std: 14 5 4

Nat'l 24-Hr Std Design Value: 42 38 37
Nat'l 24-Hr Std 98th Percentile: 46.5 31.2 32.1

National Annual Std Design Value: 14.4 * *
National Annual Average: 14.3 * 11.7

State Ann'l Std Designation Value: * * *
State Annual Average: * * *

Year Coverage: 92 74 88

Go Backward One Year New Top 4 Summary Go Forward One Year

Notes:  All concentrations are expressed in micrograms per cubic meter.
 National exceedances are shown in  orange . State exceedances are shown in yellow .
 An exceedance is not necessarily a violation.
 State and national statistics may differ for the following reasons:

State statistics are based on California approved samplers, whereas national statistics
are based on samplers using federal reference or equivalent methods.
State and national statistics may therefore be based on different samplers.

State criteria for ensuring that data are sufficiently complete for calculating valid annual averages
are more stringent than the national criteria.

 Year Coverage indicates the extent to which available monitoring data represent the time of the year when
concentrations are expected to be highest. 0 means that data represent none of the high period; 100
means that data represent the entire high period. A high Year Coverage does not mean that there was
sufficient data for annual statistics to be considered valid.

 * There was insufficient (or no) data available to determine the value.
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Appendix C 
 

Regional Construction Emissions 



Road Construction Emissions Model Version 6.3.2

Data Entry Worksheet

Optional data input sections have a blue background.  Only areas with a 
yellow or blue background can be modified. Program defaults have a white background.  
The user is required to enter information in cells C10 through C25.

Input Type

Project Name I-405 Roadway Expansion

Construction Start Year 2015 Enter a Year between 2005 and 2025 
(inclusive)

Project Type 1 New Road Construction
2 Road Widening
3 Bridge/Overpass Construction

Project Construction Time 54.0 months
Predominant Soil/Site Type: Enter 1, 2, or 3 1. Sand Gravel

2. Weathered Rock-Earth
3. Blasted Rock

Project Length 14 miles

Total Project Area 485.0 acres

Maximum Area Disturbed/Day 4.5 acres

Water Trucks Used? 1 1. Yes                                             2. 
No

Soil Imported 622.0 yd3/day
Soil Exported 604.0 yd3/day
Average Truck Capacity 20.0 yd3 (assume 20 if unknown)

The remaining sections of this sheet contain areas that can be modified by the user, although those modifications are optional.

Note: The program's estimates of construction period phase length can be overridden in cells C34 through C37.

To begin a new project, click this button to clear 
data previously entered.  This button will only work 

if you opted not to disable macros when loading 
this spreadsheet.

Note:  Required data input sections have a yellow background.

2

2

 
 Program  

User Override of Calculated      

Construction Periods Construction Months Months 2005 % 2006 % 2007
Grubbing/Land Clearing 5.40 0.00 0.00 0.00 0.00 0.00
Grading/Excavation 24.30 0.00 0.00 0.00 0.00 0.00
Drainage/Utilities/Sub-Grade 16.20 0.00 0.00 0.00 0.00 0.00
Paving 8.10 0.00 0.00 0.00 0.00 0.00
Totals 0.00 54.00

Hauling emission default values can be overridden in cells C45 through C46.      
    

Soil Hauling Emissions User Override of
User Input Soil Hauling Defaults Default Values
Miles/round trip 30
Round trips/day 61
Vehicle miles traveled/day (calculated) 1839

Hauling Emissions ROG NOx CO PM10 PM2.5 CO2



Emission rate (grams/mile) 0.62 7.07 3.64 0.29 0.23 1889.54
Emission rate (grams/trip) 8.29 6.79 129.76 0.01 0.01 167.47
Pounds per day 4.8 30.5 49.8 1.2 0.9 7699.1
Tons per contruction period 1.41 9.05 14.79 0.34 0.27 2286.64

Worker commute default values can be overridden in cells C60 through C65.

User Override of Worker

Worker Commute Emissions Commute Default Values Default Values
Miles/ one-way trip 20
One-way trips/day 2
No. of employees: Grubbing/Land Clearing 38
No. of employees: Grading/Excavation 41
No. of employees: Drainage/Utilities/Sub-Grade 40
No. of employees: Paving 40

ROG NOx CO PM10 PM2.5 CO2

Emission rate - Grubbing/Land Clearing (grams/mile) 0.094 0.169 1.799 0.033 0.018 426.460
Emission rate - Grading/Excavation (grams/mile) 0.083 0.150 1.620 0.033 0.018 426.260
Emission rate - Draining/Utilities/Sub-Grade (gr/mile) 0.067 0.122 1.349 0.033 0.018 425.732
Emission rate - Paving (grams/mile) 0.061 0.110 1.244 0.033 0.018 425.410
Emission rate - Grubbing/Land Clearing (grams/trip) 0.631 0.264 6.163 0.140 0.013 193.430
Emission rate - Grading/Excavation (grams/trip) 0.576 0.239 5.617 0.140 0.013 193.777
Emission rate - Draining/Utilities/Sub-Grade (gr/trip) 0.491 0.200 4.763 0.140 0.013 194.263
Emission rate - Paving (grams/trip) 0.455 0.182 4.387 0.140 0.013 194.510
Pounds per day - Grubbing/Land Clearing 0.519 0.646 7.980 0.155 0.064 1472.917
Tons per const. Period - Grub/Land Clear 0.034 0.043 0.527 0.010 0.004 97.213
Pounds per day - Grading/Excavation 0.464 0.575 7.209 0.155 0.064 1472.371
Tons per const. Period - Grading/Excavation 0.138 0.171 2.141 0.046 0.019 437.294
Pounds per day - Drainage/Utilities/Sub-Grade 0.382 0.468 6.030 0.155 0.064 1470.786
Tons per const. Period - Drain/Util/Sub-Grade 0.076 0.093 1.194 0.031 0.013 291.216
Pounds per day Paving 0 365 0 424 5 560 0 155 0 064 1563 508Pounds per day - Paving 0.365 0.424 5.560 0.155 0.064 1563.508
Tons per const. Period - Paving 0.036 0.042 0.550 0.015 0.006 154.787
tons per construction period 0.284 0.348 4.412 0.102 0.042 980.510

Water truck default values can be overriden in cells C91 through C93 and E91 through E93.

User Override of Program Estimate of User Override of Truck Default Values
Default # Water Trucks Number of Water Trucks Miles Traveled/Day Miles Traveled/Day

Grubbing/Land Clearing - Exhaust 1 40
Grading/Excavation - Exhaust 1 40
Drainage/Utilities/Subgrade 1 40

ROG NOx CO PM10 PM2.5 CO2

Emission rate - Grubbing/Land Clearing (grams/mile) 0.69 8.02 4.18 0.32 0.26 1885.03
Emission rate - Grading/Excavation (grams/mile) 0.62 7.07 3.64 0.29 0.23 1889.54
Emission rate - Draining/Utilities/Sub-Grade (gr/mile) 0.52 5.73 2.90 0.24 0.18 1895.82
Pounds per day - Grubbing/Land Clearing 0.06 0.71 0.37 0.03 0.02 166.08
Tons per const. Period - Grub/Land Clear 0.02 0.21 0.11 0.01 0.01 49.33
Pound per day - Grading/Excavation 0.05 0.62 0.32 0.03 0.02 166.48
Tons per const. Period - Grading/Excavation 0.02 0.18 0.10 0.01 0.01 49.44
Pound per day - Drainage/Utilities/Subgrade 0.05 0.50 0.26 0.02 0.02 167.03

Water Truck Emissions



Tons per const. Period - Drainage/Utilities/Subgrade 0.01 0.10 0.05 0.00 0.00 33.07

Fugitive dust default values can be overridden in cells C110 through C112.

User Override of Max Default PM10 PM10 PM2.5 PM2.5
Acreage Disturbed/Day Maximum Acreage/Day pounds/day tons/per period pounds/day tons/per period

Fugitive Dust - Grubbing/Land Clearing 4.5 45.0 3.0 9.4 0.6
Fugitive Dust - Grading/Excavation 4.5 45.0 13.4 9.4 2.8
Fugitive Dust - Drainage/Utilities/Subgrade 4.5 45.0 8.9 9.4 1.9

Fugitive Dust



Off-Road Equipment Emissions

Default 
Grubbing/Land Clearing Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate Type pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00
Cement and Mortar Mixers 0.00 0.00 0.00 0.00 0.00 0.00
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00
Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Excavators 0.00 0.00 0.00 0.00 0.00 0.00
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00
Graders 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00
Other Construction Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Pavers 0.00 0.00 0.00 0.00 0.00 0.00
Paving Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Plate Compactors 0.00 0.00 0.00 0.00 0.00 0.00
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Rollers 0.00 0.00 0.00 0.00 0.00 0.00
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00

1 Rubber Tired Dozers 1.38 5.84 11.27 0.46 0.43 1245.79
Rubber Tired Loaders 0 00 0 00 0 00 0 00 0 00 0 00Rubber Tired Loaders 0.00 0.00 0.00 0.00 0.00 0.00

1 Scrapers 1.46 5.39 12.19 0.47 0.43 1623.76
0.00 28 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00

Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00
Trenchers 0.00 0.00 0.00 0.00 0.00 0.00
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Grubbing/Land Clearing pounds per day 2.8 11.2 23.5 0.9 0.9 2869.5
Grubbing/Land Clearing tons per phase 0.2 0.7 1.5 0.1 0.1 189.4

Default
Grading/Excavation Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate Type pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00
Cement and Mortar Mixers 0.00 0.00 0.00 0.00 0.00 0.00
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00



0 Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00

1 Excavators 0.47 3.24 3.17 0.17 0.16 547.36
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00

1 Graders 0.63 3.82 4.48 0.25 0.23 647.87
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00

0 Other Construction Equipment 0.12 0.83 0.87 0.06 0.06 129.50
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Pavers 0.00 0.00 0.00 0.00 0.00 0.00
Paving Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Plate Compactors 0.00 0.00 0.00 0.00 0.00 0.00
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Rollers 0.00 0.00 0.00 0.00 0.00 0.00
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Dozers 0.00 0.00 0.00 0.00 0.00 0.00

1 Rubber Tired Loaders 0.44 2.69 3.13 0.17 0.16 458.86
1 Scrapers 1.37 5.08 11.13 0.43 0.39 1623.76

0.00 28 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00
Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00
Trenchers 0.00 0.00 0.00 0.00 0.00 0.00
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Grading/Excavation pounds per day 3.0 15.7 22.8 1.1 1.0 3407.4
Grading tons per phase 0.9 4.7 6.8 0.3 0.3 1012.0

DefaultDefault
Drainage/Utilities/Subgrade Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00
Cement and Mortar Mixers 0.00 0.00 0.00 0.00 0.00 0.00
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00
Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Excavators 0.00 0.00 0.00 0.00 0.00 0.00
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00

1 Graders 0.56 3.81 3.68 0.20 0.19 647.87
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00
Other Construction Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Pavers 0.00 0.00 0.00 0.00 0.00 0.00
Paving Equipment 0.00 0.00 0.00 0.00 0.00 0.00



1 Plate Compactors 0.02 0.09 0.11 0.00 0.00 14.83
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Rollers 0.00 0.00 0.00 0.00 0.00 0.00
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Dozers 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Loaders 0.00 0.00 0.00 0.00 0.00 0.00

1 Scrapers 1.24 4.63 9.46 0.36 0.33 1623.76
0.00 28 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00

Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00

1 Trenchers 0.52 2.45 3.22 0.26 0.24 353.84
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Drainage pounds per day 2.3 11.0 16.5 0.8 0.8 2640.3
Drainage tons per phase 0.5 2.2 3.3 0.2 0.2 522.8

Default
Paving Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate Type pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00
Cement and Mortar Mixers 0.00 0.00 0.00 0.00 0.00 0.00
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00
Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Excavators 0.00 0.00 0.00 0.00 0.00 0.00
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00
Graders 0 00 0 00 0 00 0 00 0 00 0 00Graders 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00
Other Construction Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00

1 Pavers 0.54 2.70 3.26 0.26 0.24 386.18
1 Paving Equipment 0.41 2.03 2.45 0.20 0.18 291.96

Plate Compactors 0.00 0.00 0.00 0.00 0.00 0.00
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00

2 Rollers 0.64 3.96 4.17 0.31 0.29 599.72
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Dozers 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Scrapers 0.00 0.00 0.00 0.00 0.00 0.00

0.00 28 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00
Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00



Trenchers 0.00 0.00 0.00 0.00 0.00 0.00
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Paving pounds per day 1.6 8.7 9.9 0.8 0.7 1277.9
Paving tons per phase 0.2 0.9 1.0 0.1 0.1 126.5

Total Emissions all Phases (tons per construction period) => 1.7 8.4 12.6 0.6 0.6 1850.7

Equipment default values for horsepower, load factor, and hours/day can be overridden in cells C285 through C317, E285 through E317, and G285 through G317.
 

 Default Values Default Values Default Values
Equipment Horsepower Load Factor Hours/day
Aerial Lifts 60 0.46 8
Air Compressors 106 0.48 8
Bore/Drill Rigs 291 0.75 8
Cement and Mortar Mixers 10 0.56 8
Concrete/Industrial Saws 19 0.73 8
Cranes 399 0.43 8
Crushing/Proc. Equipment 142 0.78 8
Excavators 168 0.57 8
Forklifts 145 0.30 8
Generator Sets 549 0.74 8
Graders 174 0.61 8
Off-Highway Tractors 267 0.65 8
Off-Highway Trucks 479 0.57 8
Other Construction Equipment 75 0.62 8
Other General Industrial Equipment 238 0.51 8
Other Material Handling Equipment 191 0.59 8
Pavers 100 0.62 8
Paving Equipment 104 0.53 8
Plate Compactors 8 0.43 8
Pressure Washers 1 0 60 8Pressure Washers 1 0.60 8
Pumps 53 0.74 8
Rollers 95 0.56 8
Rough Terrain Forklifts 93 0.60 8
Rubber Tired Dozers 357 0.59 8
Rubber Tired Loaders 157 0.54 8
Scrapers 313 0.72 8
Signal Boards 20 0.78 8
Skid Steer Loaders 44 0.55 8
Surfacing Equipment 362 0.45 8
Sweepers/Scrubbers 91 0.68 8
Tractors/Loaders/Backhoes 108 0.55 8
Trenchers 63 0.75 8
Welders 45 0.45 8



Road Construction Emissions Model, Version 6.3.2  

Emission Estimates for -> Total Exhaust Fugitive Dust Total Exhaust Fugitive Dust

Project Phases (English Units) ROG (lbs/day) CO (lbs/day) NOx (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM2.5 (lbs/day) PM2.5 (lbs/day) PM2.5 (lbs/day) CO2 (lbs/day)

Grubbing/Land Clearing 3.4                  19.6                24.8                46.1                1.1                  45.0                10.3                0.9                  9.4                  4,508.5           
Grading/Excavation 8.4                  73.9                55.3                47.5                2.5                  45.0                11.4                2.0                  9.4                  12,743.5         
Drainage/Utilities/Sub-Grade 2.8                  17.6                18.0                46.0                1.0                  45.0                10.2                0.9                  9.4                  4,278.4           
Paving 2.0                  14.4                10.5                0.9                  0.9                  -                  0.8                  0.8                  -                  2,841.6           
Maximum (pounds/day) 8.4                  73.9                55.3                47.5                2.5                  45.0                11.4                2.0                  9.4                  12,743.5         
Total (tons/construction project) 3.1                  25.4                20.5                23.7                1.0                  22.7                5.6                  0.8                  4.7                  4,724.3           

    Notes:                     Project Start Year -> 2015
Project Length (months) -> 54

Total Project Area (acres) -> 485
Maximum Area Disturbed/Day (acres) -> 5
Total Soil Imported/Exported (yd3/day)-> 1226

Emission Estimates for -> Total Exhaust Fugitive Dust Total Exhaust Fugitive Dust

Project Phases (Metric Units) ROG (kgs/day) CO (kgs/day) NOx (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM2.5 (kgs/day) PM2.5 (kgs/day) PM2.5 (kgs/day) CO2 (kgs/day)

Grubbing/Land Clearing 1.6                  8.9                  11.3                21.0                0.5                  20.5                4.7                  0.4                  4.3                  2,049.3           
Grading/Excavation 3.8                  33.6                25.1                21.6                1.1                  20.5                5.2                  0.9                  4.3                  5,792.5           
Drainage/Utilities/Sub-Grade 1.3                  8.0                  8.2                  20.9                0.5                  20.5                4.6                  0.4                  4.3                  1,944.7           
Paving 0.9                  6.5                  4.8                  0.4                  0.4                  -                  0.4                  0.4                  -                  1,291.7           
Maximum (kilograms/day) 3.8                  33.6                25.1                21.6                1.1                  20.5                5.2                  0.9                  4.3                  5,792.5           
Total (megagrams/construction project) 2.9                  23.0                18.6                21.5                0.9                  20.6                5.0                  0.7                  4.3                  4,285.1           

    Notes:                     Project Start Year -> 2015
Project Length (months) -> 54

Total Project Area (hectares) -> 196
Maximum Area Disturbed/Day (hectares) -> 2

Total Soil Imported/Exported (meters 3/day)-> 937

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I. Total PM2.5 emissions shown in Column J are the sume of exhaust and fugitive dust 
emissions shown in columns K and L.

I-405 Roadway Expansion

I-405 Roadway Expansion

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I. Total PM2.5 emissions shown in Column J are the sum of exhaust and fugitive dust 
emissions shown in columns K and L.



Appendix D 
 

Regional Operational Emissions 



Existing Operational Emissions

Existing 2009 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 91672 8442 C B 65 65 108749 10206 E D 45 55
Brookhurst to SR-22 East 156842 30233 F D 43 53 138978 26110 F D 17 47
SR-22 East to I-605 112890 13910 F D 35 55 108042 10947 F D 31 51

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 25 583 156 99097 6 1 9 6 1 0
Brookhurst to SR-22 East 30 871 199 130144 8 1 13 8 1 0
SR-22 East to I-605 24 684 143 100199 6 1 10 6 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 20 596 139 89944 6 1 9 6 1 0
Brookhurst to SR-22 East 65 1204 214 199894 14 2 20 14 1 0
SR-22 East to I-605 26 695 140 102509 7 1 10 7 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 54 14 9126 1 0 1 1 0 0
Brookhurst to SR-22 East 6 163 41 26054 2 0 3 2 0 0
SR-22 East to I-605 3 76 20 12277 1 0 1 1 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 56 14 9008 1 0 1 1 0 0
Brookhurst to SR-22 East 6 150 40 25059 1 0 2 1 0 0
SR-22 East to I-605 3 66 18 11236 1 0 1 1 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

213 5197 1139 814546 53 8 88 54

Existing 2009 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 120960 20118 F F 30 40 113467 15383 D D 53 63
Brookhurst to SR-22 East 212996 44443 F E 45 55 199850 42077 F E 50 60
SR-22 East to I-605 141126 19955 F D 47 55 154950 19594 F F 45 55

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 30 791 157 117104 8 1 12 8 1 0
Brookhurst to SR-22 East 40 1167 273 176166 11 2 18 11 2 0
SR-22 East to I-605 26 766 183 116975 7 1 12 7 1 0

Northbound GP Emissions

Southbound GP Emissions

Northbound GP Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Total Daily Emissions



Existing Operational Emissions

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 22 614 156 97783 6 1 10 6 1 0
Brookhurst to SR-22 East 38 1077 265 167878 10 2 17 10 2 0
SR-22 East to I-605 29 849 198 128157 8 1 13 8 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 4 115 25 16946 1 0 2 1 0 0
Brookhurst to SR-22 East 9 242 63 39225 2 0 4 2 0 0
SR-22 East to I-605 4 109 28 17612 1 0 2 1 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 4 93 25 15788 1 0 1 1 0 0
Brookhurst to SR-22 East 10 242 64 40383 2 0 4 2 0 0
SR-22 East to I-605 4 107 28 17293 1 0 2 1 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

220 6171 1465 951312 59 10 106 61

Existing 2009 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 237220 10553 A A 65 65 289387 3822 A A 65 65
Brookhurst to SR-22 East 438718 40789 A A 65 65 486990 26194 A A 65 65
SR-22 East to I-605 265683 8506 A A 65 65 350480 4349 A A 65 65

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 65 1508 404 256433 15 3 24 15 2 0
Brookhurst to SR-22 East 121 2789 748 474251 28 5 44 28 4 1
SR-22 East to I-605 73 1689 453 287202 17 3 26 17 2 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 80 1840 493 312825 19 3 29 19 2 1
Brookhurst to SR-22 East 134 3096 830 526433 31 5 48 31 4 1
SR-22 East to I-605 97 2228 597 378866 22 4 35 22 3 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 3 67 18 11407 1 0 1 1 0 0
Brookhurst to SR-22 East 11 259 70 44093 3 0 4 3 0 0
SR-22 East to I-605 2 54 14 9194 1 0 1 1 0 0

Southbound GP Emissions

Northbound GP Emissions

Southbound GP Emissions

Total Daily Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Northbound HOV Emissions

Southbound HOV Emissions



Existing Operational Emissions

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 24 7 4132 0 0 0 0 0 0
Brookhurst to SR-22 East 7 167 45 28316 2 0 3 2 0 0
SR-22 East to I-605 1 28 7 4701 0 0 0 0 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

596 13751 3686 2337851 138 24 232 143

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 CO2e (Metric tons/day)

1,030 25,119 6,290 4,103,709 250 42 426 258 1864

Total Existing 2009 Emissions

Total Daily Emissions



Future 2020 Operational Emissions

2020 Baseline - No Build Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 112413 18736 E E 45 45 141883 23646 F F 13 13
Brookhurst to SR-22 East 198814 49700 F F 16 16 199311 49826 F F 14 14
SR-22 East to I-605 129722 38454 F F 24 40 130650 38765 F F 19 39

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 9 288 58 93393 3 1 9 9 1 0
Brookhurst to SR-22 East 40 894 153 357954 14 4 34 32 2 0
SR-22 East to I-605 17 445 75 146433 5 1 14 13 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 36 621 105 243559 10 3 23 22 1 0
Brookhurst to SR-22 East 47 850 143 326712 13 3 31 29 2 0
SR-22 East to I-605 21 495 82 173925 7 2 16 16 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 48 10 15565 0 0 2 1 0 0
Brookhurst to SR-22 East 10 224 38 89482 4 1 8 8 0 0
SR-22 East to I-605 3 103 20 32539 1 0 3 3 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 6 104 18 40591 2 0 4 4 0 0
Brookhurst to SR-22 East 12 213 36 81675 3 1 8 7 0 0
SR-22 East to I-605 3 105 20 33055 1 0 3 3 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

205 4390 755 1634883 62 16 164 149

2020 Baseline - No Build Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 166590 27766 F F 25 25 152852 25477 E E 39 39
Brookhurst to SR-22 East 283262 70812 F F 12 12 254254 63560 F F 15 15
SR-22 East to I-605 173520 51430 F F 25 42 172186 50986 F F 22 43

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 21 561 94 182753 7 2 17 17 1 0
Brookhurst to SR-22 East 78 1274 217 509998 21 5 48 46 2 1

Northbound GP Emissions

Southbound GP Emissions

Northbound GP Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Total Daily Emissions



Future 2020 Operational Emissions

SR-22 East to I-605 21 584 98 190356 7 2 18 18 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 13 416 78 130338 4 1 13 12 1 0
Brookhurst to SR-22 East 55 1058 177 398586 16 4 37 35 2 1
SR-22 East to I-605 24 614 102 206702 8 2 19 19 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 3 93 16 30459 1 0 3 3 0 0
Brookhurst to SR-22 East 20 318 54 127493 5 1 12 11 1 0
SR-22 East to I-605 4 135 26 43027 1 0 4 4 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 69 13 21724 1 0 2 2 0 0
Brookhurst to SR-22 East 14 264 44 99641 4 1 9 9 1 0
SR-22 East to I-605 4 133 26 42499 1 0 4 4 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

259 5520 946 1983576 75 20 199 183

2020 Baseline - No Build Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 378165 16933 A A 65 65 353455 9062 A A 65 65
Brookhurst to SR-22 East 647815 71981 B A 65 65 581469 64610 A A 65 65
SR-22 East to I-605 384026 73270 A A 65 65 395402 58278 A A 65 65

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 48 1010 266 409563 13 4 35 34 3 1
Brookhurst to SR-22 East 81 1730 456 701603 21 7 60 59 5 1
SR-22 East to I-605 48 1025 270 415911 13 4 36 35 3 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 44 944 249 382802 12 4 33 32 3 1
Brookhurst to SR-22 East 73 1552 409 629748 19 6 54 53 5 1
SR-22 East to I-605 50 1056 278 428232 13 4 37 36 3 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 45 12 18339 1 0 2 2 0 0

Southbound GP Emissions

Northbound GP Emissions

Southbound GP Emissions

Total Daily Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Northbound HOV Emissions



Future 2020 Operational Emissions

Brookhurst to SR-22 East 9 192 51 77958 2 1 7 7 1 0
SR-22 East to I-605 9 196 52 79354 2 1 7 7 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 24 6 9814 0 0 1 1 0 0
Brookhurst to SR-22 East 8 172 45 69975 2 1 6 6 1 0
SR-22 East to I-605 7 156 41 63117 2 1 5 5 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

381 8101 2134 3286415 100 33 305 280

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 CO2e (Metric tons/day)

845 18,011 3,836 6,904,874 238 69 669 612 3134

2020 Alternative 1 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 112413 18736 D D 58 58 141883 23646 F F 18 18
Brookhurst to SR-22 East 207095 41419 E E 44 44 207620 41524 F F 33 33
SR-22 East to I-605 132598 35578 E E 43 53 133562 35853 E E 42 52

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 11 278 67 104223 3 1 10 9 1 0
Brookhurst to SR-22 East 16 535 106 172224 5 2 17 16 2 0
SR-22 East to I-605 11 346 68 110527 4 1 11 11 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 25 576 96 213042 8 2 20 19 1 0
Brookhurst to SR-22 East 20 612 108 190768 6 2 19 18 2 0
SR-22 East to I-605 11 352 68 111739 4 1 11 11 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 46 11 17370 0 0 2 2 0 0
Brookhurst to SR-22 East 3 107 21 34445 1 0 3 3 0 0
SR-22 East to I-605 3 87 20 30778 1 0 3 3 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 4 96 16 35505 1 0 3 3 0 0
Brookhurst to SR-22 East 4 122 22 38154 1 0 4 4 0 0

Total Daily Emissions

Northbound GP Emissions

Southbound GP Emissions

Southbound HOV Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Total 2020 Baseline Emissions



Future 2020 Operational Emissions

SR-22 East to I-605 3 88 20 30714 1 0 3 3 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

113 3245 623 1089488 36 11 115 103

2020 Alternative 1 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 166590 27766 F F 42 42 152852 25477 E E 52 52
Brookhurst to SR-22 East 295064 59010 F F 33 33 264845 52969 E E 44 44
SR-22 East to I-605 177366 47584 E E 45 54 175981 47190 E E 45 54

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 14 439 85 139370 4 1 14 14 1 0
Brookhurst to SR-22 East 28 870 154 271114 9 3 27 25 2 1
SR-22 East to I-605 14 454 91 147356 4 2 14 14 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 13 376 83 130944 4 1 13 12 1 0
Brookhurst to SR-22 East 21 684 136 220250 7 2 22 21 2 1
SR-22 East to I-605 14 450 91 146205 4 2 14 14 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 73 14 23229 1 0 2 2 0 0
Brookhurst to SR-22 East 6 174 31 54220 2 1 5 5 0 0
SR-22 East to I-605 4 117 27 41625 1 0 4 4 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 63 14 21825 1 0 2 2 0 0
Brookhurst to SR-22 East 4 137 27 44050 1 0 4 4 0 0
SR-22 East to I-605 4 116 26 41280 1 0 4 4 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

126 3951 780 1281467 40 13 139 124

2020 Alternative 1 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 378165 16933 A A 65 65 353455 9062 A A 65 65
Brookhurst to SR-22 East 671804 47985 A A 65 65 603001 43071 A A 65 65

Total Daily Emissions

Total Daily Emissions

Northbound GP Emissions

Southbound GP Emissions

Northbound HOV Emissions

Southbound HOV Emissions



Future 2020 Operational Emissions

SR-22 East to I-605 394528 62765 A A 65 65 403117 50563 A A 65 65

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 48 1010 266 409563 13 4 35 34 3 1
Brookhurst to SR-22 East 84 1794 472 727584 22 7 62 61 5 1
SR-22 East to I-605 50 1053 277 427285 13 4 37 36 3 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 44 944 249 382802 12 4 33 32 3 1
Brookhurst to SR-22 East 76 1610 424 653068 20 7 56 55 5 1
SR-22 East to I-605 51 1076 283 436587 13 4 37 36 3 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 45 12 18339 1 0 2 2 0 0
Brookhurst to SR-22 East 6 128 34 51969 2 1 4 4 0 0
SR-22 East to I-605 8 168 44 67976 2 1 6 6 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 24 6 9814 0 0 1 1 0 0
Brookhurst to SR-22 East 5 115 30 46647 1 0 4 4 0 0
SR-22 East to I-605 6 135 36 54761 2 1 5 5 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

381 8101 2134 3286396 100 33 305 280

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 CO2e (Metric tons/day)

620 15,297 3,537 5,657,351 177 58 559 508 2568

2020 Alternative 2 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 112413 18736 D D 60 60 141883 23646 F F 22 22
Brookhurst to SR-22 East 213010 35504 D D 62 62 213549 35595 E E 51 51
SR-22 East to I-605 136336 31840 D D 53 60 137325 32086 E E 51 57

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 12 282 70 108190 3 1 10 9 1 0
Brookhurst to SR-22 East 23 544 139 214007 6 2 19 18 2 0
SR-22 East to I-605 12 335 75 117942 4 1 11 11 1 0

Total Daily Emissions

Northbound GP Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Northbound GP Emissions

Southbound GP Emissions

Total 2020 Alternative 1 Emissions



Future 2020 Operational Emissions

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 20 506 84 170325 6 2 16 15 1 0
Brookhurst to SR-22 East 18 527 115 181409 5 2 18 17 2 0
SR-22 East to I-605 12 339 74 116657 3 1 12 11 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 47 12 18032 1 0 2 2 0 0
Brookhurst to SR-22 East 4 91 23 35670 1 0 3 3 0 0
SR-22 East to I-605 3 80 20 30644 1 0 3 3 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 3 84 14 28386 1 0 3 3 0 0
Brookhurst to SR-22 East 3 88 19 30238 1 0 3 3 0 0
SR-22 East to I-605 3 79 19 29259 1 0 3 3 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

115 3000 664 1080758 33 10 111 100

2020 Alternative 2 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 166590 27766 F F 47 47 152852 25477 E E 56 56
Brookhurst to SR-22 East 303492 50582 E E 56 56 272412 45402 D D 56 56
SR-22 East to I-605 182365 42586 D D 55 62 180941 42230 E E 55 60

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 14 420 87 138687 4 1 14 13 1 0
Brookhurst to SR-22 East 28 745 175 272567 8 3 25 25 2 1
SR-22 East to I-605 16 447 104 161529 5 2 15 15 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 14 375 88 137277 4 1 13 12 1 0
Brookhurst to SR-22 East 25 669 157 244654 7 2 23 22 2 1
SR-22 East to I-605 16 444 103 160268 5 2 15 15 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 70 14 23115 1 0 2 2 0 0
Brookhurst to SR-22 East 5 124 29 45428 1 0 4 4 0 0

Total Daily Emissions

Southbound GP Emissions

Northbound GP Emissions

Southbound GP Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Northbound HOV Emissions



Future 2020 Operational Emissions

SR-22 East to I-605 5 109 28 42785 1 0 4 4 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 63 15 22880 1 0 2 2 0 0
Brookhurst to SR-22 East 4 112 26 40776 1 0 4 4 0 0
SR-22 East to I-605 4 106 26 40644 1 0 4 4 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

136 3683 853 1330608 39 13 137 125

2020 Alternative 2 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 378165 16933 A A 65 65 353455 9062 A A 65 65
Brookhurst to SR-22 East 688947 30849 A A 65 65 618387 27692 A A 65 65
SR-22 East to I-605 416474 40819 A A 65 65 413197 40480 A A 65 65

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 48 1010 266 409563 13 4 35 34 3 1
Brookhurst to SR-22 East 87 1839 485 746150 23 8 64 62 6 1
SR-22 East to I-605 52 1112 293 451053 14 5 39 38 3 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 44 944 249 382802 12 4 33 32 3 1
Brookhurst to SR-22 East 78 1651 435 669731 20 7 57 56 5 1
SR-22 East to I-605 52 1103 291 447504 14 5 38 37 3 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 45 12 18339 1 0 2 2 0 0
Brookhurst to SR-22 East 4 82 22 33410 1 0 3 3 0 0
SR-22 East to I-605 5 109 29 44208 1 0 4 4 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 24 6 9814 0 0 1 1 0 0
Brookhurst to SR-22 East 3 74 19 29991 1 0 3 3 0 0
SR-22 East to I-605 5 108 28 43841 1 0 4 4 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

381 8101 2134 3286408 100 33 305 280

Total Daily Emissions

Northbound GP Emissions

Southbound GP Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Total Daily Emissions

Southbound HOV Emissions



Future 2020 Operational Emissions

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 CO2e (Metric tons/day)

633 14,784 3,651 5,697,774 173 57 554 504 2586

2020 Alternative 3 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP Express GP Express GP Express GP Express GP Express GP Express

SR-73 to Brookhurst 102683 28462 D C 64 65 134120 31409 F C 37 65
Brookhurst to SR-22 East 195510 53004 E C 58 65 190253 58891 F C 45 65
SR-22 East to I-605 137664 30509 E D 47 65 138902 30509 E D 43 65

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 12 270 70 108304 3 1 10 9 1 0
Brookhurst to SR-22 East 19 483 117 181265 5 2 17 16 2 0
SR-22 East to I-605 11 347 72 114606 3 1 11 11 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 12 374 69 116611 4 1 12 11 1 0
Brookhurst to SR-22 East 15 487 98 158062 5 2 16 15 2 0
SR-22 East to I-605 11 362 71 115782 4 1 12 11 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 4 76 20 30825 1 0 3 3 0 0
Brookhurst to SR-22 East 7 142 37 57405 2 1 5 5 0 0
SR-22 East to I-605 4 81 21 33042 1 0 3 3 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 4 84 22 34017 1 0 3 3 0 0
Brookhurst to SR-22 East 7 157 41 63781 2 1 5 5 0 0
SR-22 East to I-605 4 81 21 33042 1 0 3 3 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

110 2944 660 1046742 32 11 107 97

2020 Alternative 3 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP Express GP Express GP Express GP Express GP Express GP Express

SR-73 to Brookhurst 152282 42074 E C 58 65 140196 38129 D C 62 65
Brookhurst to SR-22 East 275191 78890 E C 51 65 240240 77574 E C 51 65
SR-22 East to I-605 184077 40870 E D 48 65 182298 40870 E D 46 65

Northbound GP Emissions

Southbound GP Emissions

Northbound Express Emissions

Southbound Express Emissions

Total Daily Emissions

Total 2020 Alternative 2 Emissions



Future 2020 Operational Emissions

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 15 376 91 141186 4 1 13 13 1 0
Brookhurst to SR-22 East 23 679 149 233774 7 2 23 22 2 1
SR-22 East to I-605 15 461 97 153711 4 2 15 15 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 15 358 91 140852 4 1 13 12 1 0
Brookhurst to SR-22 East 20 593 130 204083 6 2 20 19 2 0
SR-22 East to I-605 14 463 94 151507 4 2 15 14 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 5 112 30 45567 1 0 4 4 0 0
Brookhurst to SR-22 East 10 211 55 85440 3 1 7 7 1 0
SR-22 East to I-605 5 109 29 44264 1 0 4 4 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 5 102 27 41295 1 0 4 3 0 0
Brookhurst to SR-22 East 10 207 55 84015 3 1 7 7 1 0
SR-22 East to I-605 5 109 29 44264 1 0 4 4 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

143 3779 876 1369957 40 14 140 127

2020 Alternative 3 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP Express GP Express GP Express GP Express GP Express GP Express

SR-73 to Brookhurst 379295 15803 A A 65 65 355264 7252 A A 65 65
Brookhurst to SR-22 East 690998 28791 A A 65 65 620235 25844 A A 65 65
SR-22 East to I-605 443578 13718 A A 65 65 440067 13610 A A 65 65

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 48 1013 267 410788 13 4 35 34 3 1
Brookhurst to SR-22 East 87 1845 486 748371 23 8 64 62 6 1
SR-22 East to I-605 56 1184 312 480408 15 5 41 40 4 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 45 948 250 384761 12 4 33 32 3 1
Brookhurst to SR-22 East 78 1656 436 671733 21 7 57 56 5 1

Total Daily Emissions

Northbound GP Emissions

Southbound GP Emissions

Northbound Express Emissions

Southbound Express Emissions

Northbound GP Emissions

Southbound GP Emissions



Future 2020 Operational Emissions

SR-22 East to I-605 55 1175 309 476606 15 5 41 40 4 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 42 11 17115 1 0 1 1 0 0
Brookhurst to SR-22 East 4 77 20 31182 1 0 3 3 0 0
SR-22 East to I-605 2 37 10 14857 0 0 1 1 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 19 5 7854 0 0 1 1 0 0
Brookhurst to SR-22 East 3 69 18 27990 1 0 2 2 0 0
SR-22 East to I-605 2 36 10 14740 0 0 1 1 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

381 8101 2134 3286404 100 33 305 280

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 CO2e (Metric tons/day)

634 14,824 3,670 5,703,103 172 58 553 504 2589

Total Daily Emissions

Total 2020 Alternative 3 Emissions

Northbound Express Emissions

Southbound Express Emissions



Future 2040 Operational Emissions

2040 Baseline - No Build Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 127523 21252 F F 21 21 166824 27804 F F 5 5
Brookhurst to SR-22 East 230734 57687 F F 5 5 243523 60879 F F 5 5
SR-22 East to I-605 149661 45101 F F 7 15 156358 47334 F F 5 10

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 9 251 41 163763 4 2 15 10 1 0
Brookhurst to SR-22 East 61 681 132 626493 19 6 60 49 2 0
SR-22 East to I-605 33 415 78 362066 11 4 34 27 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 44 492 95 452964 14 4 43 35 1 0
Brookhurst to SR-22 East 64 718 139 661218 20 6 63 52 2 0
SR-22 East to I-605 41 461 89 424547 13 4 41 33 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 42 7 27292 1 0 2 2 0 0
Brookhurst to SR-22 East 15 170 33 156633 5 2 15 12 0 0
SR-22 East to I-605 5 101 17 73155 2 1 7 5 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 7 82 16 75494 2 1 7 6 0 0
Brookhurst to SR-22 East 16 180 35 165300 5 2 16 13 0 0
SR-22 East to I-605 8 120 22 97448 3 1 9 7 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

305 3713 704 3286373 99 32 323 253

2040 Baseline - No Build Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 194289 32382 F F 10 10 173352 28893 F F 20 20
Brookhurst to SR-22 East 324450 81116 F F 5 5 287574 71890 F F 6 6
SR-22 East to I-605 202307 61024 F F 7 15 194742 58502 F F 8 19

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 32 494 89 399985 12 4 36 28 2 0
Brookhurst to SR-22 East 86 957 185 880953 27 9 84 69 3 1

Northbound GP Emissions

Southbound GP Emissions

Northbound GP Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Total Daily Emissions



Future 2040 Operational Emissions

SR-22 East to I-605 44 561 106 489431 15 5 46 37 2 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 13 348 57 230329 5 2 21 14 1 0
Brookhurst to SR-22 East 69 822 157 736457 23 7 70 56 2 1
SR-22 East to I-605 39 524 97 445764 13 4 41 33 2 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 5 82 15 66665 2 1 6 5 0 0
Brookhurst to SR-22 East 21 239 46 220248 7 2 21 17 1 0
SR-22 East to I-605 6 136 23 98983 3 1 9 6 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 58 9 38389 1 0 3 2 0 0
Brookhurst to SR-22 East 17 206 39 184105 6 2 17 14 1 0
SR-22 East to I-605 5 120 20 80544 2 1 7 5 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

339 4547 844 3871851 115 38 376 290

2040 Baseline - No Build Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 441046 19747 A A 65 65 400855 10280 A A 65 65
Brookhurst to SR-22 East 742014 82446 C A 65 65 657678 73073 B A 65 65
SR-22 East to I-605 447606 87718 B A 65 65 447373 67450 B A 65 65

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 27 601 151 493080 8 5 41 25 4 1
Brookhurst to SR-22 East 46 1011 254 829556 13 8 69 43 6 1
SR-22 East to I-605 28 610 153 500415 8 5 41 26 4 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 25 546 137 448148 7 4 37 23 3 1
Brookhurst to SR-22 East 41 896 225 735270 12 7 61 38 5 1
SR-22 East to I-605 28 610 153 500153 8 5 41 26 4 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 27 7 22077 0 0 2 1 0 0

Southbound GP Emissions

Northbound GP Emissions

Southbound GP Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Total Daily Emissions

Northbound HOV Emissions



Future 2040 Operational Emissions

Brookhurst to SR-22 East 5 112 28 92173 1 1 8 5 1 0
SR-22 East to I-605 5 120 30 98067 2 1 8 5 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 14 4 11492 0 0 1 1 0 0
Brookhurst to SR-22 East 5 100 25 81694 1 1 7 4 1 0
SR-22 East to I-605 4 92 23 75407 1 1 6 4 1 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

215 4738 1188 3887532 61 38 350 206

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 CO2e (Metric tons/day)

859 12,998 2,736 ######## 275 108 1,049 749 5013

2040 Alternative 1 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 127523 21252 F F 38 38 166824 27804 F F 6 6
Brookhurst to SR-22 East 240352 48069 F F 19 19 253666 50736 F F 11 11
SR-22 East to I-605 153277 41485 F F 19 28 160221 43469 F F 13 20

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 6 192 33 114009 2 1 11 6 1 0
Brookhurst to SR-22 East 19 492 81 330907 7 3 30 21 2 0
SR-22 East to I-605 12 314 51 211025 5 2 19 13 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 40 477 91 427225 13 4 40 33 1 0
Brookhurst to SR-22 East 37 627 112 496405 14 5 45 34 2 1
SR-22 East to I-605 20 376 65 284595 7 3 26 19 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 32 6 19000 0 0 2 1 0 0
Brookhurst to SR-22 East 4 98 16 66179 1 1 6 4 0 0
SR-22 East to I-605 2 72 12 43714 1 0 4 2 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 7 80 15 71204 2 1 7 5 0 0
Brookhurst to SR-22 East 7 125 22 99287 3 1 9 7 0 0

Northbound GP Emissions

Southbound GP Emissions

Total Daily Emissions

Southbound HOV Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Total 2040 Baseline Emissions



Future 2040 Operational Emissions

SR-22 East to I-605 3 87 14 57756 1 1 5 4 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

158 2973 519 2221306 58 22 215 152

2040 Alternative 1 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 194289 32382 F F 18 18 173352 28893 F F 34 34
Brookhurst to SR-22 East 337967 67592 F F 12 12 299558 59913 F F 24 24
SR-22 East to I-605 207219 56115 F F 19 27 199373 53872 F F 23 32

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 16 406 67 278097 6 3 25 18 2 0
Brookhurst to SR-22 East 45 814 143 629632 17 6 57 43 3 1
SR-22 East to I-605 16 424 69 285291 6 3 26 18 2 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 8 276 47 162843 3 2 15 9 1 0
Brookhurst to SR-22 East 19 559 92 350394 7 3 32 20 2 1
SR-22 East to I-605 13 378 62 240231 5 2 22 15 2 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 3 68 11 46350 1 0 4 3 0 0
Brookhurst to SR-22 East 9 163 29 125924 3 1 11 9 1 0
SR-22 East to I-605 3 99 16 60566 1 1 6 3 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 46 8 27141 1 0 3 2 0 0
Brookhurst to SR-22 East 4 112 18 70080 1 1 6 4 0 0
SR-22 East to I-605 3 88 15 52295 1 0 5 3 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

141 3432 577 2328844 54 22 225 150

2040 Alternative 1 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 441046 19747 A A 65 65 400855 10280 A A 65 65
Brookhurst to SR-22 East 769496 54964 A A 65 65 682031 48720 A A 65 65

Northbound GP Emissions

Southbound GP Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Total Daily Emissions

Total Daily Emissions



Future 2040 Operational Emissions

SR-22 East to I-605 460874 74448 B A 65 65 456784 58035 A A 65 65

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 27 601 151 493080 8 5 41 25 4 1
Brookhurst to SR-22 East 48 1048 263 860280 14 8 71 44 6 2
SR-22 East to I-605 28 628 157 515247 8 5 43 26 4 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 25 546 137 448148 7 4 37 23 3 1
Brookhurst to SR-22 East 42 929 233 762496 12 8 63 39 5 1
SR-22 East to I-605 28 622 156 510675 8 5 42 26 4 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 27 7 22077 0 0 2 1 0 0
Brookhurst to SR-22 East 3 75 19 61449 1 1 5 3 0 0
SR-22 East to I-605 5 101 25 83231 1 1 7 4 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 14 4 11492 0 0 1 1 0 0
Brookhurst to SR-22 East 3 66 17 54468 1 1 5 3 0 0
SR-22 East to I-605 4 79 20 64882 1 1 5 3 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

215 4738 1188 3887525 61 38 350 206

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 CO2e (Metric tons/day)

513 11,143 2,285 8,437,675 173 82 790 508 3829

2040 Alternative 2 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 127523 21252 F F 44 44 166824 27804 F F 7 7
Brookhurst to SR-22 East 247219 41202 E E 45 45 260911 43484 F F 31 31
SR-22 East to I-605 157606 37158 E E 29 39 164749 38944 F F 21 27

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 5 179 33 110158 2 1 10 6 1 0
Brookhurst to SR-22 East 10 344 64 213319 3 2 20 11 2 0
SR-22 East to I-605 8 270 45 162366 3 1 15 9 1 0

Northbound GP Emissions

Southbound GP Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Northbound GP Emissions

Total Daily Emissions

Total 2040 Alternative 1 Emissions



Future 2040 Operational Emissions

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 36 463 87 403588 12 4 38 30 1 0
Brookhurst to SR-22 East 13 434 72 257988 5 2 24 14 2 1
SR-22 East to I-605 12 324 53 211569 5 2 19 13 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 30 5 18358 0 0 2 1 0 0
Brookhurst to SR-22 East 2 57 11 35552 1 0 3 2 0 0
SR-22 East to I-605 2 55 10 32922 1 0 3 2 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 6 77 15 67265 2 1 6 5 0 0
Brookhurst to SR-22 East 2 72 12 42997 1 0 4 2 0 0
SR-22 East to I-605 2 69 11 42033 1 0 4 2 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

100 2376 418 1598114 35 16 160 101

2040 Alternative 2 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 194289 32382 F F 22 22 173352 28893 F F 39 39
Brookhurst to SR-22 East 347627 57939 F F 35 35 308112 51352 E E 50 50
SR-22 East to I-605 213072 50262 E E 31 40 205002 48246 F F 34 40

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 13 376 62 241505 5 2 22 15 2 0
Brookhurst to SR-22 East 16 546 93 321892 5 3 31 18 3 1
SR-22 East to I-605 11 354 59 210685 4 2 20 12 2 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 8 258 45 153588 3 2 15 8 1 0
Brookhurst to SR-22 East 13 412 82 269676 4 3 25 14 2 1
SR-22 East to I-605 9 326 55 192575 4 2 18 11 2 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 63 10 40252 1 0 4 2 0 0
Brookhurst to SR-22 East 3 91 15 53650 1 1 5 3 0 0

Northbound GP Emissions

Southbound GP Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Total Daily Emissions

Northbound HOV Emissions

Southbound GP Emissions



Future 2040 Operational Emissions

SR-22 East to I-605 2 74 13 44190 1 0 4 2 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 43 8 25599 0 0 2 1 0 0
Brookhurst to SR-22 East 2 69 14 44946 1 0 4 2 0 0
SR-22 East to I-605 2 71 13 42418 1 0 4 2 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

83 2681 468 1640974 29 16 167 95

2040 Alternative 2 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 441046 19747 A A 65 65 400855 10280 A A 65 65
Brookhurst to SR-22 East 789124 35336 A A 65 65 699433 31318 A A 65 65
SR-22 East to I-605 481792 53533 B A 65 65 468227 46595 A A 65 65

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 27 601 151 493080 8 5 41 25 4 1
Brookhurst to SR-22 East 49 1075 270 882224 14 9 73 45 6 2
SR-22 East to I-605 30 656 165 538633 8 5 45 28 4 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 25 546 137 448148 7 4 37 23 3 1
Brookhurst to SR-22 East 43 953 239 781951 12 8 65 40 6 1
SR-22 East to I-605 29 638 160 523468 8 5 43 27 4 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 27 7 22077 0 0 2 1 0 0
Brookhurst to SR-22 East 2 48 12 39505 1 0 3 2 0 0
SR-22 East to I-605 3 73 18 59849 1 1 5 3 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 14 4 11492 0 0 1 1 0 0
Brookhurst to SR-22 East 2 43 11 35013 1 0 3 2 0 0
SR-22 East to I-605 3 63 16 52092 1 1 4 3 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

215 4738 1188 3887532 61 38 350 206

Northbound GP Emissions

Southbound GP Emissions

Total Daily Emissions

Southbound HOV Emissions

Northbound HOV Emissions

Southbound HOV Emissions

Total Daily Emissions



Future 2040 Operational Emissions

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 CO2e (Metric tons/day)

397 9,795 2,074 7,126,619 125 69 677 402 3234

2040 Alternative 3 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP Express GP Express GP Express GP Express GP Express GP Express

SR-73 to Brookhurst 120313 28462 E C 53 65 163223 31409 F C 14 65
Brookhurst to SR-22 East 235424 53004 F C 38 65 245511 58891 F C 25 65
SR-22 East to I-605 164253 30509 F D 22 65 173181 30509 F D 14 65

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 5 158 33 107911 2 1 10 6 1 0
Brookhurst to SR-22 East 10 355 62 210477 4 2 20 11 2 0
SR-22 East to I-605 11 318 52 204170 4 2 18 12 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 18 374 64 276846 7 3 25 18 1 0
Brookhurst to SR-22 East 15 450 74 279181 5 3 25 16 2 0
SR-22 East to I-605 19 396 68 293736 8 3 26 19 1 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 39 10 31820 1 0 3 2 0 0
Brookhurst to SR-22 East 3 72 18 59257 1 1 5 3 0 0
SR-22 East to I-605 2 42 10 34108 1 0 3 2 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 43 11 35115 1 0 3 2 0 0
Brookhurst to SR-22 East 4 80 20 65839 1 1 5 3 0 0
SR-22 East to I-605 2 42 10 34108 1 0 3 2 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

94 2367 433 1632568 34 15 158 99

2040 Alternative 3 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP Express GP Express GP Express GP Express GP Express GP Express

SR-73 to Brookhurst 184597 42074 F C 36 65 164115 38129 F C 50 65
Brookhurst to SR-22 East 326676 78890 F C 29 65 281890 77574 F C 43 65
SR-22 East to I-605 222461 40870 F D 22 65 212374 40870 F D 24 65

Northbound GP Emissions

Southbound GP Emissions

Northbound Express Emissions

Southbound Express Emissions

Total 2040 Alternative 2 Emissions

Total Daily Emissions



Future 2040 Operational Emissions

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 8 286 49 168717 3 2 16 9 1 0
Brookhurst to SR-22 East 17 560 93 336541 6 3 31 19 3 1
SR-22 East to I-605 15 430 71 276524 6 2 25 17 2 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 7 219 43 143642 2 1 13 8 1 0
Brookhurst to SR-22 East 12 401 73 244097 4 2 23 13 2 1
SR-22 East to I-605 14 396 65 248415 5 2 22 15 2 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 3 57 14 47037 1 0 4 2 0 0
Brookhurst to SR-22 East 5 107 27 88197 1 1 7 5 1 0
SR-22 East to I-605 3 56 14 45692 1 0 4 2 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 2 52 13 42627 1 0 4 2 0 0
Brookhurst to SR-22 East 5 106 27 86726 1 1 7 4 1 0
SR-22 East to I-605 3 56 14 45692 1 0 4 2 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

93 2726 502 1773909 32 17 174 102

2040 Alternative 3 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP Express GP Express GP Express GP Express GP Express GP Express

SR-73 to Brookhurst 442365 18431 A A 65 65 402913 8222 A A 65 65
Brookhurst to SR-22 East 791483 32977 B A 65 65 701519 29232 A A 65 65
SR-22 East to I-605 519264 16061 B A 65 65 499376 15443 A A 65 65

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 27 603 151 494555 8 5 41 25 4 1
Brookhurst to SR-22 East 49 1078 270 884861 14 9 73 45 6 2
SR-22 East to I-605 32 707 177 580526 9 6 48 30 4 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 25 549 138 450448 7 4 37 23 3 1
Brookhurst to SR-22 East 43 956 240 784284 12 8 65 40 6 1

Northbound Express Emissions

Southbound Express Emissions

Northbound GP Emissions

Southbound GP Emissions

Total Daily Emissions

Northbound GP Emissions

Southbound GP Emissions



Future 2040 Operational Emissions

SR-22 East to I-605 31 680 171 558292 9 6 46 29 4 1

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 25 6 20605 0 0 2 1 0 0
Brookhurst to SR-22 East 2 45 11 36868 1 0 3 2 0 0
SR-22 East to I-605 1 22 5 17956 0 0 1 1 0 0

Segment ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 PM10 Road Dust PM2.5 Road Dust
SR-73 to Brookhurst 1 11 3 9191 0 0 1 0 0 0
Brookhurst to SR-22 East 2 40 10 32681 1 0 3 2 0 0
SR-22 East to I-605 1 21 5 17265 0 0 1 1 0 0

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5

215 4738 1188 3887533 61 38 350 206

ROG CO NOX CO2 CH4 SO2 PM10 PM2.5 CO2e (Metric tons/day)

401 9,831 2,123 7,294,009 127 70 682 408 3310

Northbound Express Emissions

Southbound Express Emissions

Total 2040 Alternative 2 Emissions

Total Daily Emissions



Title    : I-405 Existing Conditions 2009 
Version  : Emfac2007 V2.3 Nov 1 2006 
Run Date : 2010/11/08 17:25:35 
Scen Year: 2009 -- All model years in the range 1965 to 2009 selected 
Season   : Annual 
Area     : Orange 
***************************************************************************************** 
     Year: 2009 -- Model Years 1965 to 2009 Inclusive -- Annual 
     Emfac2007 Emission Factors: V2.3 Nov 1 2006 
 
     County Average                               Orange                County Average                  
 
                             Table   1:  Running Exhaust Emissions (grams/mile)                       
 
     Pollutant Name: Reactive Org Gases        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       17      0.138    0.156    0.262    1.311    1.744    2.922    0.213 
       30      0.072    0.081    0.131    0.640    0.900    2.243    0.113 
       31      0.069    0.078    0.126    0.614    0.865    2.228    0.110 
       35      0.061    0.069    0.109    0.528    0.749    2.211    0.098 
       40      0.055    0.062    0.096    0.454    0.649    2.287    0.089 
       43      0.053    0.059    0.091    0.426    0.607    2.388    0.086 
       45      0.052    0.058    0.089    0.414    0.585    2.482    0.085 
       47      0.052    0.057    0.087    0.406    0.567    2.600    0.085 
       50      0.052    0.058    0.086    0.404    0.548    2.827    0.086 
       51      0.052    0.058    0.086    0.406    0.544    2.918    0.087 
       53      0.053    0.059    0.087    0.412    0.537    3.126    0.089 
       55      0.055    0.060    0.088    0.424    0.534    3.374    0.092 
       60      0.060    0.066    0.094    0.471    0.541    4.221    0.105 
       63      0.066    0.071    0.101    0.513    0.556    4.935    0.116 
       65      0.070    0.076    0.107    0.547    0.570    5.528    0.125 
 
 
 
     Pollutant Name: Methane                   Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       17      0.041    0.046    0.056    0.071    0.088    0.222    0.046 
       30      0.025    0.029    0.037    0.040    0.052    0.195    0.030 
       31      0.025    0.028    0.036    0.039    0.050    0.195    0.029 
       35      0.022    0.026    0.034    0.035    0.045    0.194    0.026 
       40      0.021    0.024    0.031    0.031    0.041    0.197    0.024 
       43      0.020    0.023    0.030    0.030    0.039    0.201    0.024 
       45      0.020    0.023    0.029    0.029    0.038    0.205    0.023 
       47      0.019    0.022    0.029    0.029    0.038    0.209    0.023 
       50      0.019    0.022    0.029    0.029    0.037    0.218    0.023 
       51      0.019    0.022    0.029    0.029    0.036    0.222    0.023 
       53      0.020    0.023    0.029    0.029    0.036    0.230    0.024 
       55      0.020    0.023    0.030    0.029    0.036    0.240    0.024 
       60      0.022    0.025    0.031    0.032    0.036    0.272    0.026 
       63      0.023    0.026    0.033    0.034    0.037    0.299    0.027 
       65      0.024    0.027    0.034    0.035    0.038    0.322    0.029 
 
 
 
     Pollutant Name: Carbon Monoxide           Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       17      3.166    3.889    4.582   10.158   13.821   22.824    3.928 
       30      2.454    3.012    3.330    5.773    7.393   20.765    2.967 
       31      2.414    2.962    3.269    5.592    7.157   20.894    2.918 
       35      2.271    2.783    3.059    5.000    6.432   21.846    2.747 
       40      2.125    2.600    2.865    4.515    5.919   24.160    2.587 
       43      2.054    2.510    2.781    4.342    5.786   26.301    2.519 



       45      2.014    2.458    2.738    4.272    5.763   28.124    2.485 
       47      1.979    2.412    2.705    4.239    5.791   30.325    2.461 
       50      1.937    2.356    2.677    4.257    5.934   34.497    2.444 
       51      1.925    2.340    2.673    4.283    6.009   36.164    2.444 
       53      1.908    2.315    2.675    4.362    6.204   40.001    2.453 
       55      1.897    2.296    2.690    4.484    6.462   44.625    2.475 
       60      1.904    2.287    2.797    4.998    7.444   60.905    2.606 
       63      1.936    2.312    2.921    5.478    8.323   75.317    2.751 
       65      1.973    2.345    3.035    5.888    9.068   87.710    2.884 
 
 
 
     Pollutant Name: Oxides of Nitrogen        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       17      0.245    0.413    0.776   10.716   16.729    1.046    0.698 
       30      0.203    0.336    0.661    9.268   13.077    1.125    0.590 
       31      0.201    0.332    0.657    9.225   12.999    1.132    0.586 
       35      0.195    0.321    0.647    9.122   12.923    1.162    0.576 
       40      0.191    0.313    0.647    9.145   13.352    1.201    0.573 
       43      0.190    0.312    0.654    9.242   13.910    1.226    0.576 
       45      0.190    0.312    0.662    9.345   14.422    1.243    0.581 
       47      0.190    0.313    0.671    9.479   15.062    1.261    0.588 
       50      0.192    0.317    0.691    9.746   16.296    1.289    0.602 
       51      0.193    0.318    0.699    9.853   16.792    1.298    0.608 
       53      0.195    0.322    0.717   10.099   17.929    1.317    0.622 
       55      0.198    0.328    0.738   10.390   19.288    1.337    0.638 
       60      0.207    0.347    0.809   11.349   23.950    1.389    0.693 
       63      0.215    0.362    0.865   12.120   27.927    1.421    0.737 
       65      0.221    0.375    0.910   12.735   31.254    1.444    0.773 
 
 
 
     Pollutant Name: Carbon Dioxide            Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       17    526.343  653.521  897.178 1705.847 2290.072  165.504  652.414 
       30    346.575  430.855  583.402 1450.701 2204.311  127.801  439.138 
       31    339.152  421.660  570.727 1440.117 2201.150  126.022  430.368 
       35    315.694  392.598  530.864 1404.008 2191.420  120.188  402.604 
       40    298.473  371.260  501.863 1371.555 2184.635  115.576  382.087 
       43    293.779  365.442  494.086 1358.315 2182.959  114.165  376.386 
       45    292.848  364.286  492.642 1351.994 2182.761  113.786  375.164 
       47    293.648  365.274  494.146 1347.669 2183.290  113.865  375.972 
       50    298.124  370.816  501.998 1344.963 2185.481  114.878  381.031 
       51    300.513  373.773  506.153 1345.090 2186.603  115.465  383.770 
       53    306.693  381.427  516.883 1346.938 2189.476  117.041  390.899 
       55    314.837  391.514  531.022 1350.988 2193.258  119.183  400.341 
       60    344.860  428.704  583.349 1371.631 2207.475  127.392  435.338 
       63    370.664  460.671  628.665 1392.226 2220.149  134.665  465.550 
       65    391.780  486.833  665.993 1409.968 2230.848  140.715  490.335 
 
 
 
     Pollutant Name: Sulfur Dioxide            Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       17      0.005    0.006    0.009    0.016    0.022    0.002    0.006 
       30      0.003    0.004    0.006    0.014    0.021    0.002    0.004 
       31      0.003    0.004    0.006    0.014    0.021    0.002    0.004 
       35      0.003    0.004    0.005    0.013    0.021    0.002    0.004 
       40      0.003    0.004    0.005    0.013    0.021    0.002    0.004 
       43      0.003    0.004    0.005    0.013    0.021    0.002    0.004 
       45      0.003    0.004    0.005    0.013    0.021    0.002    0.004 
       47      0.003    0.004    0.005    0.013    0.021    0.002    0.004 



       50      0.003    0.004    0.005    0.013    0.021    0.002    0.004 
       51      0.003    0.004    0.005    0.013    0.021    0.002    0.004 
       53      0.003    0.004    0.005    0.013    0.021    0.002    0.004 
       55      0.003    0.004    0.005    0.013    0.021    0.002    0.004 
       60      0.003    0.004    0.006    0.013    0.021    0.002    0.004 
       63      0.004    0.004    0.006    0.013    0.021    0.003    0.005 
       65      0.004    0.005    0.006    0.014    0.021    0.003    0.005 
 
 
 
     Pollutant Name: PM10                      Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       17      0.019    0.038    0.040    0.531    0.358    0.034    0.043 
       30      0.010    0.020    0.021    0.323    0.207    0.027    0.024 
       31      0.010    0.019    0.020    0.315    0.201    0.027    0.023 
       35      0.008    0.017    0.018    0.286    0.179    0.027    0.021 
       40      0.007    0.015    0.016    0.263    0.160    0.028    0.019 
       43      0.007    0.014    0.015    0.257    0.152    0.029    0.018 
       45      0.007    0.014    0.015    0.256    0.148    0.030    0.018 
       47      0.007    0.014    0.014    0.257    0.145    0.031    0.018 
       50      0.007    0.014    0.014    0.262    0.142    0.034    0.018 
       51      0.007    0.014    0.014    0.265    0.142    0.035    0.018 
       53      0.007    0.014    0.014    0.272    0.141    0.038    0.018 
       55      0.007    0.014    0.015    0.282    0.141    0.041    0.019 
       60      0.008    0.016    0.016    0.315    0.145    0.050    0.021 
       63      0.009    0.017    0.017    0.341    0.151    0.059    0.022 
       65      0.009    0.018    0.018    0.361    0.155    0.066    0.024 
 
 
 
     Pollutant Name: PM10  - Tire Wear         Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       17      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       30      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       31      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       35      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       40      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       43      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       45      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       47      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       50      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       51      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       53      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       55      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       60      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       63      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
       65      0.008    0.008    0.009    0.020    0.009    0.004    0.008 
 
 
 
     Pollutant Name: PM10  - Brake Wear        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       17      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
       30      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
       31      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
       35      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
       40      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
       43      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
       45      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
       47      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
       50      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
       51      0.013    0.013    0.013    0.018    0.013    0.006    0.013 



       53      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
       55      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
       60      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
       63      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
       65      0.013    0.013    0.013    0.018    0.013    0.006    0.013 
 
 
     Pollutant Name: PM2.5                     Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       17      0.018    0.036    0.037    0.489    0.330    0.026    0.040 
       30      0.009    0.018    0.019    0.298    0.191    0.021    0.022 
       31      0.009    0.018    0.019    0.289    0.185    0.020    0.021 
       35      0.008    0.015    0.016    0.263    0.165    0.020    0.019 
       40      0.007    0.014    0.015    0.242    0.147    0.021    0.017 
       43      0.007    0.013    0.014    0.237    0.140    0.022    0.017 
       45      0.006    0.013    0.014    0.235    0.136    0.023    0.016 
       47      0.006    0.013    0.013    0.236    0.134    0.024    0.016 
       50      0.006    0.013    0.013    0.241    0.131    0.026    0.016 
       51      0.006    0.013    0.013    0.244    0.130    0.027    0.016 
       53      0.007    0.013    0.013    0.250    0.130    0.029    0.017 
       55      0.007    0.013    0.014    0.259    0.130    0.031    0.017 
       60      0.007    0.014    0.015    0.290    0.134    0.038    0.019 
       63      0.008    0.016    0.016    0.314    0.138    0.045    0.021 
       65      0.008    0.017    0.017    0.332    0.143    0.050    0.022 
 
 
 
     Pollutant Name: PM2.5 - Tire Wear         Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       17      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       30      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       31      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       35      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       40      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       43      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       45      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       47      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       50      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       51      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       53      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       55      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       60      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       63      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       65      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
 
 
 
     Pollutant Name: PM2.5 - Brake Wear        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       17      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       30      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       31      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       35      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       40      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       43      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       45      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       47      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       50      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       51      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       53      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       55      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       60      0.005    0.005    0.005    0.008    0.005    0.003    0.005 



       63      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       65      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
 
      
 



Title    : I-405 Existing Conditions 2020 
Version  : Emfac2007 V2.3 Nov 1 2006 
Run Date : 2010/11/02 13:15:27 
Scen Year: 2020 -- All model years in the range 1976 to 2020 selected 
Season   : Annual 
Area     : Orange 
***************************************************************************************** 
     Year: 2020 -- Model Years 1976 to 2020 Inclusive -- Annual 
     Emfac2007 Emission Factors: V2.3 Nov 1 2006 
 
     County Average                               Orange                County Average                  
 
                             Table   1:  Running Exhaust Emissions (grams/mile)                       
 
     Pollutant Name: Reactive Org Gases        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       13      0.045    0.075    0.146    0.780    1.790    3.057    0.115 
       14      0.042    0.070    0.136    0.688    1.674    2.923    0.106 
       15      0.039    0.065    0.127    0.608    1.567    2.801    0.098 
       18      0.031    0.052    0.103    0.433    1.300    2.496    0.079 
       19      0.029    0.049    0.097    0.400    1.225    2.411    0.074 
       22      0.024    0.041    0.081    0.355    1.036    2.202    0.064 
       33      0.015    0.025    0.049    0.240    0.634    1.849    0.043 
       37      0.013    0.022    0.043    0.213    0.556    1.847    0.039 
       39      0.012    0.021    0.041    0.202    0.526    1.868    0.038 
       42      0.012    0.020    0.039    0.188    0.489    1.931    0.037 
       43      0.012    0.019    0.038    0.184    0.479    1.960    0.037 
       44      0.011    0.019    0.037    0.180    0.470    1.994    0.036 
       45      0.011    0.019    0.037    0.177    0.462    2.033    0.036 
       46      0.011    0.019    0.037    0.174    0.454    2.077    0.036 
       51      0.011    0.019    0.036    0.164    0.429    2.380    0.038 
       52      0.011    0.019    0.036    0.163    0.426    2.460    0.038 
       54      0.011    0.019    0.036    0.162    0.422    2.645    0.040 
       55      0.012    0.019    0.036    0.162    0.421    2.751    0.041 
       56      0.012    0.019    0.037    0.162    0.421    2.867    0.042 
       57      0.012    0.020    0.037    0.162    0.422    2.994    0.043 
       60      0.013    0.021    0.039    0.165    0.427    3.448    0.047 
       62      0.013    0.022    0.041    0.169    0.434    3.826    0.050 
       65      0.015    0.024    0.044    0.177    0.449    4.537    0.057 
 
     Pollutant Name: Methane                   Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       13      0.022    0.035    0.043    0.042    0.087    0.228    0.031 
       14      0.021    0.033    0.041    0.037    0.081    0.222    0.029 
       15      0.020    0.031    0.039    0.033    0.077    0.218    0.028 
       18      0.017    0.027    0.034    0.025    0.065    0.206    0.024 
       19      0.016    0.025    0.032    0.023    0.062    0.202    0.023 
       22      0.014    0.022    0.028    0.021    0.053    0.194    0.020 
       33      0.009    0.015    0.019    0.015    0.035    0.179    0.014 
       37      0.008    0.013    0.018    0.013    0.032    0.179    0.013 
       39      0.008    0.013    0.017    0.013    0.031    0.180    0.012 
       42      0.008    0.012    0.017    0.012    0.029    0.183    0.012 
       43      0.008    0.012    0.017    0.012    0.028    0.184    0.012 
       44      0.008    0.012    0.016    0.011    0.028    0.185    0.012 
       45      0.007    0.012    0.016    0.011    0.028    0.187    0.011 
       46      0.007    0.012    0.016    0.011    0.027    0.189    0.011 
       51      0.007    0.012    0.016    0.011    0.026    0.201    0.011 
       52      0.007    0.012    0.016    0.011    0.026    0.204    0.012 
       54      0.008    0.012    0.016    0.010    0.026    0.211    0.012 
       55      0.008    0.012    0.016    0.010    0.026    0.215    0.012 
       56      0.008    0.013    0.017    0.010    0.026    0.220    0.012 
       57      0.008    0.013    0.017    0.010    0.026    0.225    0.012 
       60      0.008    0.013    0.017    0.011    0.026    0.242    0.013 
       62      0.009    0.014    0.018    0.011    0.026    0.257    0.013 
       65      0.009    0.015    0.019    0.011    0.027    0.284    0.015 



 
 
     Pollutant Name: Carbon Monoxide           Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       13      1.294    2.140    2.748    4.283   11.892   18.125    1.986 
       14      1.269    2.097    2.671    3.974   11.076   17.703    1.935 
       15      1.245    2.056    2.599    3.695   10.340   17.315    1.887 
       18      1.176    1.939    2.404    3.026    8.527   16.339    1.758 
       19      1.154    1.903    2.346    2.850    8.033   16.070    1.719 
       22      1.093    1.800    2.189    2.507    6.807   15.418    1.617 
       33      0.908    1.493    1.772    1.785    4.417   14.792    1.337 
       37      0.854    1.404    1.665    1.658    4.038   15.271    1.265 
       39      0.829    1.363    1.618    1.615    3.914   15.681    1.234 
       42      0.794    1.305    1.556    1.571    3.798   16.544    1.194 
       43      0.783    1.287    1.538    1.561    3.778   16.908    1.182 
       44      0.772    1.270    1.520    1.555    3.765   17.315    1.171 
       45      0.762    1.253    1.503    1.551    3.762   17.768    1.161 
       46      0.752    1.237    1.488    1.550    3.766   18.271    1.151 
       51      0.705    1.162    1.424    1.584    3.920   21.703    1.119 
       52      0.696    1.148    1.414    1.599    3.979   22.615    1.115 
       54      0.680    1.123    1.398    1.638    4.126   24.728    1.112 
       55      0.673    1.110    1.391    1.662    4.215   25.949    1.112 
       56      0.665    1.099    1.386    1.689    4.317   27.296    1.114 
       57      0.658    1.087    1.382    1.719    4.430   28.781    1.117 
       60      0.638    1.057    1.378    1.832    4.855   34.233    1.136 
       62      0.626    1.038    1.383    1.927    5.218   38.900    1.158 
       65      0.610    1.015    1.405    2.106    5.914   47.991    1.211 
 
 
 
     Pollutant Name: Oxides of Nitrogen        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       13      0.091    0.194    0.387    4.537   14.312    1.044    0.336 
       14      0.089    0.189    0.378    4.339   13.780    1.039    0.325 
       15      0.087    0.185    0.370    4.162   13.294    1.034    0.315 
       18      0.082    0.173    0.349    3.750   12.082    1.024    0.290 
       19      0.080    0.169    0.343    3.640   11.748    1.021    0.284 
       22      0.076    0.160    0.327    3.462   10.929    1.016    0.269 
       33      0.065    0.137    0.296    3.051    9.669    1.026    0.237 
       37      0.063    0.133    0.293    2.989    9.755    1.040    0.233 
       39      0.062    0.131    0.293    2.974    9.901    1.049    0.232 
       42      0.061    0.130    0.295    2.975   10.257    1.064    0.232 
       43      0.061    0.129    0.296    2.981   10.415    1.070    0.232 
       44      0.061    0.129    0.298    2.990   10.593    1.077    0.233 
       45      0.061    0.129    0.300    3.003   10.794    1.083    0.234 
       46      0.061    0.129    0.302    3.019   11.018    1.090    0.235 
       51      0.061    0.131    0.316    3.151   12.543    1.130    0.245 
       52      0.062    0.131    0.320    3.189   12.944    1.139    0.247 
       54      0.062    0.133    0.329    3.279   13.860    1.158    0.254 
       55      0.063    0.134    0.334    3.330   14.383    1.168    0.258 
       56      0.063    0.135    0.340    3.387   14.954    1.178    0.262 
       57      0.064    0.136    0.346    3.448   15.577    1.189    0.266 
       60      0.065    0.141    0.366    3.668   17.815    1.225    0.282 
       62      0.067    0.144    0.383    3.846   19.676    1.251    0.295 
       65      0.069    0.151    0.413    4.171   23.188    1.295    0.319 
 
 
 
     Pollutant Name: Carbon Dioxide            Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       13    616.756  783.237 1084.593 1985.308 2178.312  200.281  778.654 
       14    588.286  747.115 1031.778 1926.810 2154.502  194.532  743.539 



       15    561.981  713.739  983.227 1871.538 2132.957  189.167  711.090 
       18    494.380  627.963  859.595 1723.600 2079.679  175.148  627.672 
       19    475.136  603.545  824.715 1677.507 2065.088  171.104  603.842 
       22    425.614  540.703  735.626 1618.464 2028.779  160.632  544.524 
       33    319.113  405.542  547.693 1469.465 1957.421  139.457  416.779 
       37    300.574  382.010  515.609 1435.346 1946.161  137.353  394.380 
       39    294.333  374.087  504.884 1421.665 1942.513  137.343  386.784 
       42    288.411  366.565  494.798 1405.168 1939.224  138.656  379.483 
       43    287.314  365.172  492.965 1400.722 1938.678  139.461  378.096 
       44    286.646  364.323  491.877 1396.798 1938.400  140.456  377.219 
       45    286.403  364.013  491.528 1393.393 1938.388  141.648  376.848 
       46    286.584  364.241  491.918 1390.508 1938.642  143.044  376.982 
       51    293.916  373.538  505.102 1383.968 1944.020  153.375  385.329 
       52    296.711  377.084  510.073 1384.270 1945.968  156.189  388.585 
       54    303.713  385.969  522.521 1386.547 1950.831  162.676  396.788 
       55    307.952  391.347  530.059 1388.543 1953.780  166.386  401.773 
       56    312.706  397.381  538.523 1391.131 1957.100  170.432  407.376 
       57    317.999  404.098  547.955 1394.324 1960.816  174.837  413.625 
       60    337.365  428.677  582.587 1407.735 1974.626  190.470  436.557 
       62    353.498  449.154  611.592 1420.107 1986.412  203.218  455.720 
       65    383.331  487.023  665.610 1444.435 2008.899  226.607  491.259 
 
 
 
     Pollutant Name: Sulfur Dioxide            Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       13      0.006    0.008    0.010    0.019    0.021    0.002    0.008 
       14      0.006    0.007    0.010    0.018    0.021    0.002    0.007 
       15      0.005    0.007    0.009    0.018    0.021    0.002    0.007 
       18      0.005    0.006    0.008    0.016    0.020    0.002    0.006 
       19      0.005    0.006    0.008    0.016    0.020    0.002    0.006 
       22      0.004    0.005    0.007    0.015    0.019    0.002    0.005 
       33      0.003    0.004    0.005    0.014    0.019    0.002    0.004 
       37      0.003    0.004    0.005    0.014    0.019    0.002    0.004 
       39      0.003    0.004    0.005    0.014    0.019    0.002    0.004 
       42      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       43      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       44      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       45      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       46      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       51      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       52      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       54      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       55      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       56      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       57      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       60      0.003    0.004    0.006    0.013    0.019    0.002    0.004 
       62      0.003    0.004    0.006    0.014    0.019    0.003    0.004 
       65      0.004    0.005    0.006    0.014    0.019    0.003    0.005 
 
 
 
     Pollutant Name: PM10                      Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       13      0.027    0.063    0.067    0.232    0.343    0.023    0.051 
       14      0.025    0.058    0.062    0.220    0.324    0.022    0.048 
       15      0.024    0.054    0.058    0.209    0.307    0.021    0.044 
       18      0.019    0.044    0.048    0.180    0.263    0.019    0.037 
       19      0.018    0.041    0.045    0.173    0.250    0.019    0.035 
       22      0.015    0.035    0.038    0.157    0.217    0.017    0.029 
       33      0.009    0.021    0.023    0.121    0.145    0.015    0.019 
       37      0.008    0.019    0.021    0.115    0.131    0.015    0.017 
       39      0.008    0.018    0.020    0.113    0.125    0.016    0.016 
       42      0.008    0.017    0.019    0.111    0.119    0.016    0.016 
       43      0.007    0.017    0.019    0.111    0.117    0.016    0.016 



       44      0.007    0.017    0.018    0.112    0.115    0.017    0.016 
       45      0.007    0.017    0.018    0.112    0.114    0.017    0.015 
       46      0.007    0.017    0.018    0.112    0.113    0.017    0.015 
       51      0.007    0.017    0.018    0.117    0.109    0.020    0.016 
       52      0.007    0.017    0.018    0.119    0.108    0.021    0.016 
       54      0.007    0.017    0.018    0.122    0.108    0.022    0.016 
       55      0.008    0.017    0.018    0.124    0.108    0.023    0.016 
       56      0.008    0.018    0.019    0.126    0.109    0.024    0.016 
       57      0.008    0.018    0.019    0.128    0.109    0.025    0.017 
       60      0.008    0.019    0.020    0.136    0.112    0.029    0.018 
       62      0.009    0.020    0.021    0.142    0.114    0.032    0.019 
       65      0.010    0.022    0.023    0.152    0.119    0.037    0.020 
 
 
 
     Pollutant Name: PM10  - Tire Wear         Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       13      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       14      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       15      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       18      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       19      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       22      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       33      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       37      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       39      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       42      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       43      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       44      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       45      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       46      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       51      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       52      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       54      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       55      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       56      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       57      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       60      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       62      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       65      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
 
 
 
     Pollutant Name: PM10  - Brake Wear        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       13      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       14      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       15      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       18      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       19      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       22      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       33      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       37      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       39      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       42      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       43      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       44      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       45      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       46      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       51      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       52      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       54      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       55      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       56      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       57      0.013    0.013    0.013    0.019    0.013    0.006    0.013 



       60      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       62      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       65      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
 
     Pollutant Name: PM2.5                     Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       13      0.025    0.058    0.062    0.213    0.316    0.017    0.047 
       14      0.024    0.054    0.058    0.202    0.299    0.017    0.044 
       15      0.022    0.050    0.054    0.192    0.283    0.016    0.041 
       18      0.018    0.041    0.044    0.166    0.242    0.015    0.034 
       19      0.017    0.038    0.041    0.159    0.230    0.014    0.032 
       22      0.014    0.032    0.035    0.144    0.200    0.013    0.027 
       33      0.009    0.020    0.022    0.111    0.134    0.012    0.017 
       37      0.008    0.018    0.019    0.105    0.121    0.012    0.016 
       39      0.007    0.017    0.018    0.104    0.115    0.012    0.015 
       42      0.007    0.016    0.017    0.103    0.109    0.012    0.015 
       43      0.007    0.016    0.017    0.102    0.108    0.013    0.014 
       44      0.007    0.016    0.017    0.103    0.106    0.013    0.014 
       45      0.007    0.016    0.017    0.103    0.105    0.013    0.014 
       46      0.007    0.016    0.017    0.103    0.104    0.013    0.014 
       51      0.007    0.016    0.017    0.108    0.100    0.015    0.014 
       52      0.007    0.016    0.017    0.109    0.100    0.016    0.014 
       54      0.007    0.016    0.017    0.112    0.100    0.017    0.015 
       55      0.007    0.016    0.017    0.114    0.100    0.018    0.015 
       56      0.007    0.016    0.017    0.116    0.100    0.018    0.015 
       57      0.007    0.017    0.018    0.118    0.100    0.019    0.015 
       60      0.008    0.018    0.019    0.125    0.103    0.022    0.016 
       62      0.008    0.019    0.020    0.130    0.105    0.024    0.017 
       65      0.009    0.021    0.021    0.140    0.109    0.029    0.019 
 
 
 
     Pollutant Name: PM2.5 - Tire Wear         Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       13      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       14      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       15      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       18      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       19      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       22      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       33      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       37      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       39      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       42      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       43      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       44      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       45      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       46      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       51      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       52      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       54      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       55      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       56      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       57      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       60      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       62      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       65      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
 
 
 
     Pollutant Name: PM2.5 - Brake Wear        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 



       13      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       14      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       15      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       18      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       19      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       22      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       33      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       37      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       39      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       42      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       43      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       44      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       45      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       46      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       51      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       52      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       54      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       55      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       56      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       57      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       60      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       62      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       65      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
 
 
      
 



Title    : I-405 Existing Conditions 2020 Round 2 
Version  : Emfac2007 V2.3 Nov 1 2006 
Run Date : 2010/11/04 15:04:24 
Scen Year: 2020 -- All model years in the range 1976 to 2020 selected 
Season   : Annual 
Area     : Orange 
***************************************************************************************** 
     Year: 2020 -- Model Years 1976 to 2020 Inclusive -- Annual 
     Emfac2007 Emission Factors: V2.3 Nov 1 2006 
 
     County Average                               Orange                County Average                  
 
                             Table   1:  Running Exhaust Emissions (grams/mile)                       
 
     Pollutant Name: Reactive Org Gases        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.049    0.081    0.158    0.883    1.918    3.203    0.125 
       16      0.036    0.060    0.118    0.538    1.470    2.690    0.091 
       24      0.022    0.036    0.073    0.329    0.934    2.094    0.058 
       25      0.021    0.034    0.069    0.317    0.889    2.048    0.056 
       40      0.012    0.020    0.040    0.197    0.513    1.885    0.037 
       47      0.011    0.019    0.036    0.171    0.448    2.125    0.037 
       48      0.011    0.019    0.036    0.169    0.442    2.180    0.037 
       53      0.011    0.019    0.036    0.162    0.424    2.549    0.039 
       58      0.012    0.020    0.038    0.163    0.423    3.132    0.044 
       64      0.014    0.023    0.043    0.174    0.443    4.278    0.054 
 
 
     Pollutant Name: Methane                   Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.023    0.037    0.045    0.047    0.092    0.233    0.033 
       16      0.019    0.029    0.037    0.030    0.072    0.213    0.026 
       24      0.013    0.020    0.026    0.019    0.049    0.189    0.018 
       25      0.012    0.020    0.025    0.019    0.047    0.188    0.018 
       40      0.008    0.013    0.017    0.012    0.030    0.181    0.012 
       47      0.007    0.012    0.016    0.011    0.027    0.191    0.011 
       48      0.007    0.012    0.016    0.011    0.027    0.193    0.011 
       53      0.008    0.012    0.016    0.010    0.026    0.207    0.012 
       58      0.008    0.013    0.017    0.010    0.026    0.230    0.012 
       64      0.009    0.015    0.019    0.011    0.027    0.274    0.014 
 
 
     Pollutant Name: Carbon Monoxide           Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      1.320    2.184    2.831    4.626   12.797   18.584    2.040 
       16      1.221    2.016    2.530    3.445    9.674   16.960    1.842 
       24      1.055    1.737    2.097    2.322    6.166   15.102    1.556 
       25      1.037    1.706    2.054    2.240    5.888   14.979    1.527 
       40      0.817    1.343    1.597    1.597    3.866   15.933    1.220 
       47      0.742    1.221    1.473    1.551    3.780   18.828    1.143 
       48      0.732    1.205    1.459    1.556    3.802   19.444    1.135 
       53      0.688    1.135    1.405    1.617    4.047   23.620    1.113 
       58      0.651    1.077    1.380    1.753    4.557   30.420    1.121 
       64      0.615    1.022    1.396    2.041    5.660   44.637    1.191 
 
 
 
     Pollutant Name: Oxides of Nitrogen        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 



       12      0.094    0.199    0.396    4.755   14.895    1.049    0.348 
       16      0.085    0.180    0.363    4.005   12.852    1.030    0.306 
       24      0.073    0.154    0.319    3.360   10.514    1.014    0.261 
       25      0.072    0.152    0.315    3.313   10.341    1.014    0.257 
       40      0.062    0.130    0.294    2.972   10.001    1.054    0.231 
       47      0.061    0.129    0.304    3.038   11.267    1.097    0.236 
       48      0.061    0.129    0.307    3.061   11.542    1.105    0.238 
       53      0.062    0.132    0.324    3.232   13.381    1.148    0.250 
       58      0.064    0.137    0.352    3.516   16.258    1.201    0.271 
       64      0.068    0.149    0.402    4.055   21.908    1.280    0.310 
 
 
 
     Pollutant Name: Carbon Dioxide            Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12    647.587  822.353 1142.091 2047.212 2204.656  206.437  816.677 
       16    537.665  682.886  938.565 1819.336 2113.440  184.161  681.090 
       24    398.487  506.278  687.258 1584.216 2009.685  154.904  512.031 
       25    386.448  491.000  665.896 1568.446 2001.401  152.383  497.608 
       40    291.912  371.012  500.742 1415.635 1941.135  137.601  383.818 
       47    287.188  365.006  493.046 1388.145 1939.163  144.650  377.622 
       48    288.219  366.312  494.918 1386.305 1939.955  146.476  378.771 
       53    299.971  381.221  515.870 1385.126 1948.234  159.284  392.399 
       58    323.855  411.529  558.405 1398.142 1964.954  179.626  420.548 
       64    372.572  473.365  646.072 1435.505 2000.686  218.181  478.429 
 
 
 
     Pollutant Name: Sulfur Dioxide            Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.006    0.008    0.011    0.020    0.021    0.002    0.008 
       16      0.005    0.007    0.009    0.017    0.020    0.002    0.007 
       24      0.004    0.005    0.007    0.015    0.019    0.002    0.005 
       25      0.004    0.005    0.006    0.015    0.019    0.002    0.005 
       40      0.003    0.004    0.005    0.014    0.019    0.002    0.004 
       47      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       48      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       53      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       58      0.003    0.004    0.005    0.013    0.019    0.002    0.004 
       64      0.004    0.005    0.006    0.014    0.019    0.003    0.005 
 
 
 
     Pollutant Name: PM10                      Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.030    0.067    0.072    0.244    0.364    0.024    0.055 
       16      0.022    0.050    0.054    0.199    0.291    0.020    0.042 
       24      0.014    0.031    0.034    0.148    0.200    0.017    0.027 
       25      0.013    0.030    0.032    0.144    0.192    0.016    0.025 
       40      0.008    0.018    0.019    0.112    0.123    0.016    0.016 
       47      0.007    0.017    0.018    0.113    0.111    0.018    0.015 
       48      0.007    0.017    0.018    0.114    0.111    0.018    0.015 
       53      0.007    0.017    0.018    0.120    0.108    0.021    0.016 
       58      0.008    0.018    0.019    0.131    0.110    0.026    0.017 
       64      0.009    0.021    0.022    0.148    0.117    0.035    0.020 
 
 
 
     Pollutant Name: PM10  - Tire Wear         Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  



 
       12      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       16      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       24      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       25      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       40      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       47      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       48      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       53      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       58      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
       64      0.008    0.008    0.009    0.021    0.009    0.004    0.009 
 
 
 
     Pollutant Name: PM10  - Brake Wear        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       16      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       24      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       25      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       40      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       47      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       48      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       53      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       58      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
       64      0.013    0.013    0.013    0.019    0.013    0.006    0.013 
 
 
 
     Pollutant Name: PM2.5                     Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.027    0.063    0.067    0.225    0.335    0.018    0.051 
       16      0.020    0.047    0.050    0.183    0.268    0.016    0.038 
       24      0.013    0.029    0.031    0.136    0.184    0.013    0.025 
       25      0.012    0.028    0.030    0.132    0.176    0.013    0.024 
       40      0.007    0.017    0.018    0.103    0.113    0.012    0.015 
       47      0.007    0.015    0.017    0.104    0.103    0.014    0.014 
       48      0.007    0.015    0.017    0.105    0.102    0.014    0.014 
       53      0.007    0.016    0.017    0.111    0.100    0.016    0.015 
       58      0.007    0.017    0.018    0.120    0.101    0.020    0.016 
       64      0.009    0.020    0.021    0.136    0.108    0.027    0.018 
 
 
 
     Pollutant Name: PM2.5 - Tire Wear         Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       16      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       24      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       25      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       40      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       47      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       48      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       53      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       58      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
       64      0.002    0.002    0.002    0.005    0.002    0.001    0.002 
 
 
 
     Pollutant Name: PM2.5 - Brake Wear        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 



      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       16      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       24      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       25      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       40      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       47      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       48      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       53      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       58      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       64      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
 
 
      
 



Title    : I-405 Existing Conditions 2040 
Version  : Emfac2007 V2.3 Nov 1 2006 
Run Date : 2010/11/02 13:18:40 
Scen Year: 2040 -- All model years in the range 1996 to 2040 selected 
Season   : Annual 
Area     : Orange 
***************************************************************************************** 
     Year: 2040 -- Model Years 1996 to 2040 Inclusive -- Annual 
     Emfac2007 Emission Factors: V2.3 Nov 1 2006 
 
     County Average                               Orange                County Average                  
 
                             Table   1:  Running Exhaust Emissions (grams/mile)                       
 
     Pollutant Name: Reactive Org Gases        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
        5      0.033    0.066    0.091    1.185    0.896    4.682    0.120 
        6      0.030    0.059    0.083    1.067    0.832    4.402    0.109 
        7      0.027    0.053    0.075    0.958    0.775    4.148    0.099 
        8      0.025    0.048    0.067    0.856    0.723    3.916    0.090 
       10      0.021    0.040    0.056    0.675    0.632    3.512    0.074 
       11      0.019    0.037    0.051    0.596    0.592    3.336    0.067 
       13      0.016    0.031    0.044    0.461    0.522    3.028    0.056 
       14      0.015    0.029    0.041    0.404    0.491    2.894    0.051 
       19      0.011    0.021    0.030    0.233    0.371    2.380    0.035 
       20      0.010    0.019    0.028    0.226    0.353    2.303    0.034 
       21      0.009    0.018    0.026    0.219    0.336    2.233    0.032 
       23      0.008    0.016    0.024    0.206    0.305    2.113    0.030 
       24      0.008    0.015    0.023    0.200    0.292    2.061    0.029 
       25      0.008    0.015    0.021    0.194    0.279    2.015    0.028 
       27      0.007    0.013    0.020    0.183    0.257    1.938    0.026 
       31      0.006    0.011    0.017    0.163    0.221    1.839    0.023 
       32      0.006    0.011    0.016    0.158    0.214    1.824    0.022 
       34      0.005    0.010    0.015    0.150    0.201    1.806    0.021 
       39      0.005    0.009    0.013    0.131    0.176    1.829    0.020 
       40      0.005    0.009    0.013    0.128    0.173    1.845    0.019 
       43      0.004    0.008    0.012    0.120    0.163    1.917    0.019 
       50      0.004    0.008    0.012    0.105    0.151    2.254    0.019 
       65      0.006    0.011    0.015    0.094    0.162    4.436    0.028 
 
 
     Pollutant Name: Methane                   Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
        5      0.025    0.045    0.050    0.064    0.058    0.290    0.038 
        6      0.023    0.042    0.047    0.058    0.054    0.279    0.036 
        7      0.021    0.039    0.044    0.052    0.050    0.270    0.033 
        8      0.020    0.037    0.042    0.047    0.047    0.261    0.031 
       10      0.017    0.032    0.037    0.037    0.041    0.245    0.027 
       11      0.016    0.030    0.035    0.033    0.038    0.238    0.025 
       13      0.013    0.025    0.030    0.026    0.034    0.226    0.021 
       14      0.012    0.024    0.028    0.023    0.031    0.221    0.020 
       19      0.009    0.017    0.020    0.014    0.024    0.201    0.014 
       20      0.008    0.016    0.019    0.014    0.022    0.198    0.014 
       21      0.008    0.015    0.018    0.013    0.021    0.195    0.013 
       23      0.007    0.013    0.016    0.012    0.019    0.190    0.012 
       24      0.007    0.013    0.015    0.012    0.018    0.188    0.011 
       25      0.006    0.012    0.014    0.012    0.018    0.186    0.010 
       27      0.006    0.011    0.013    0.011    0.016    0.183    0.010 
       31      0.005    0.009    0.011    0.010    0.014    0.179    0.008 
       32      0.005    0.009    0.011    0.009    0.014    0.178    0.008 
       34      0.004    0.008    0.010    0.009    0.013    0.178    0.008 
       39      0.004    0.007    0.009    0.008    0.011    0.179    0.007 
       40      0.004    0.007    0.009    0.007    0.011    0.179    0.007 
       43      0.004    0.007    0.008    0.007    0.010    0.182    0.006 
       50      0.004    0.007    0.008    0.006    0.009    0.196    0.006 



       65      0.005    0.009    0.011    0.006    0.010    0.280    0.008 
 
 
     Pollutant Name: Carbon Monoxide           Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
        5      0.743    1.297    1.767    4.558    6.605   22.043    1.338 
        6      0.729    1.273    1.723    4.176    6.025   21.296    1.297 
        7      0.716    1.249    1.680    3.825    5.509   20.606    1.258 
        8      0.703    1.227    1.640    3.502    5.049   19.968    1.221 
       10      0.678    1.182    1.565    2.938    4.271   18.832    1.153 
       11      0.665    1.161    1.530    2.692    3.942   18.327    1.122 
       13      0.642    1.120    1.464    2.268    3.381   17.429    1.065 
       14      0.631    1.100    1.433    2.088    3.142   17.031    1.038 
       19      0.578    1.008    1.295    1.463    2.256   15.477    0.928 
       20      0.568    0.991    1.270    1.407    2.126   15.242    0.910 
       21      0.558    0.974    1.246    1.356    2.008   15.031    0.893 
       23      0.540    0.942    1.201    1.265    1.805   14.675    0.861 
       24      0.531    0.926    1.179    1.226    1.716   14.528    0.846 
       25      0.522    0.911    1.158    1.189    1.636   14.403    0.831 
       27      0.505    0.881    1.118    1.125    1.498   14.212    0.804 
       31      0.474    0.826    1.044    1.028    1.290   14.072    0.754 
       32      0.466    0.813    1.027    1.009    1.250   14.089    0.743 
       34      0.452    0.788    0.995    0.977    1.181   14.187    0.722 
       39      0.419    0.730    0.920    0.925    1.068   14.855    0.675 
       40      0.412    0.719    0.907    0.919    1.054   15.071    0.667 
       43      0.394    0.688    0.868    0.909    1.027   15.915    0.645 
       50      0.357    0.623    0.789    0.930    1.048   19.410    0.606 
       65      0.294    0.513    0.670    1.204    1.595   43.630    0.618 
 
 
 
     Pollutant Name: Oxides of Nitrogen        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
        5      0.050    0.089    0.159    3.707   10.119    1.124    0.259 
        6      0.048    0.087    0.154    3.516    9.572    1.113    0.248 
        7      0.047    0.084    0.150    3.335    9.074    1.102    0.237 
        8      0.046    0.082    0.146    3.164    8.619    1.092    0.227 
       10      0.043    0.078    0.138    2.853    7.825    1.074    0.208 
       11      0.042    0.076    0.135    2.712    7.479    1.065    0.200 
       13      0.040    0.073    0.129    2.460    6.873    1.051    0.185 
       14      0.040    0.071    0.126    2.349    6.609    1.045    0.178 
       19      0.036    0.064    0.114    1.925    5.599    1.022    0.152 
       20      0.035    0.063    0.112    1.885    5.449    1.019    0.149 
       21      0.034    0.062    0.111    1.848    5.313    1.016    0.146 
       23      0.033    0.059    0.108    1.778    5.080    1.012    0.141 
       24      0.033    0.058    0.106    1.745    4.982    1.011    0.139 
       25      0.032    0.058    0.105    1.714    4.896    1.010    0.137 
       27      0.031    0.056    0.103    1.656    4.753    1.010    0.132 
       31      0.030    0.053    0.099    1.560    4.583    1.013    0.126 
       32      0.029    0.053    0.099    1.539    4.563    1.015    0.124 
       34      0.029    0.051    0.098    1.503    4.547    1.019    0.122 
       39      0.028    0.049    0.097    1.437    4.655    1.037    0.118 
       40      0.027    0.049    0.097    1.429    4.702    1.041    0.118 
       43      0.027    0.049    0.098    1.412    4.901    1.057    0.117 
       50      0.027    0.048    0.102    1.430    5.758    1.107    0.120 
       65      0.029    0.052    0.133    1.816   11.160    1.283    0.155 
 
 
 
     Pollutant Name: Carbon Dioxide            Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
        5    940.001 1207.575 1725.003 2777.111 2379.175  266.411 1231.615 



        6    885.692 1137.827 1617.752 2668.151 2302.825  256.264 1161.630 
        7    835.811 1073.765 1519.946 2565.735 2234.481  246.803 1097.362 
        8    789.957 1014.871 1430.645 2469.333 2173.210  237.979 1038.280 
       10    708.910  910.773 1274.310 2292.786 2068.738  222.067  933.828 
       11    673.102  864.777 1205.875 2211.886 2024.206  214.901  887.655 
       13    609.598  783.205 1085.526 2063.281 1947.814  201.976  805.709 
       14    581.452  747.049 1032.619 1995.067 1915.057  196.158  769.357 
       19    469.595  603.351  825.170 1704.451 1792.041  172.533  624.494 
       20    451.992  580.737  792.961 1680.165 1773.792  168.761  602.686 
       21    435.705  559.813  763.271 1657.213 1757.193  165.268  582.505 
       23    406.702  522.551  710.677 1614.972 1728.336  159.065  546.554 
       24    393.820  506.000  687.434 1595.534 1715.817  156.332  530.574 
       25    381.919  490.709  666.027 1577.131 1704.420  153.830  515.804 
       27    360.806  463.582  628.211 1543.218 1684.612  149.486  489.571 
       31    327.861  421.251  569.643 1485.758 1654.825  143.241  448.515 
       32    321.306  412.828  558.060 1473.355 1649.076  142.158  440.316 
       34    309.974  398.266  538.097 1450.721 1639.297  140.542  426.101 
       39    290.858  373.698  504.655 1405.979 1623.402  139.655  401.883 
       40    288.464  370.622  500.503 1398.956 1621.506  140.021  398.797 
       43    283.920  364.778  492.707 1381.594 1618.126  142.252  392.783 
       50    288.133  370.181  500.688 1362.419 1623.214  154.823  397.012 
       65    378.838  486.731  665.693 1432.961 1714.736  236.237  507.112 
 
 
 
     Pollutant Name: Sulfur Dioxide            Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
        5      0.009    0.012    0.017    0.027    0.023    0.003    0.012 
        6      0.009    0.011    0.016    0.026    0.022    0.003    0.011 
        7      0.008    0.010    0.015    0.025    0.021    0.003    0.011 
        8      0.008    0.010    0.014    0.024    0.021    0.003    0.010 
       10      0.007    0.009    0.012    0.022    0.020    0.003    0.009 
       11      0.006    0.008    0.012    0.021    0.019    0.002    0.009 
       13      0.006    0.008    0.010    0.020    0.019    0.002    0.008 
       14      0.006    0.007    0.010    0.019    0.018    0.002    0.007 
       19      0.005    0.006    0.008    0.016    0.017    0.002    0.006 
       20      0.004    0.006    0.008    0.016    0.017    0.002    0.006 
       21      0.004    0.005    0.007    0.016    0.017    0.002    0.006 
       23      0.004    0.005    0.007    0.015    0.017    0.002    0.005 
       24      0.004    0.005    0.007    0.015    0.016    0.002    0.005 
       25      0.004    0.005    0.006    0.015    0.016    0.002    0.005 
       27      0.003    0.004    0.006    0.015    0.016    0.002    0.005 
       31      0.003    0.004    0.005    0.014    0.016    0.002    0.004 
       32      0.003    0.004    0.005    0.014    0.016    0.002    0.004 
       34      0.003    0.004    0.005    0.014    0.016    0.002    0.004 
       39      0.003    0.004    0.005    0.013    0.016    0.002    0.004 
       40      0.003    0.004    0.005    0.013    0.015    0.002    0.004 
       43      0.003    0.004    0.005    0.013    0.015    0.002    0.004 
       50      0.003    0.004    0.005    0.013    0.016    0.002    0.004 
       65      0.004    0.005    0.006    0.014    0.016    0.003    0.005 
 
 
 
     Pollutant Name: PM10                      Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
        5      0.056    0.125    0.133    0.164    0.328    0.030    0.096 
        6      0.051    0.114    0.121    0.157    0.306    0.029    0.088 
        7      0.047    0.104    0.111    0.150    0.286    0.027    0.081 
        8      0.043    0.095    0.102    0.144    0.268    0.026    0.074 
       10      0.036    0.081    0.086    0.133    0.236    0.024    0.063 
       11      0.033    0.074    0.080    0.128    0.222    0.023    0.059 
       13      0.028    0.064    0.068    0.118    0.197    0.021    0.051 
       14      0.026    0.059    0.063    0.114    0.186    0.020    0.047 
       19      0.019    0.042    0.045    0.096    0.143    0.017    0.034 
       20      0.018    0.040    0.043    0.093    0.136    0.017    0.032 



       21      0.017    0.037    0.040    0.090    0.130    0.016    0.031 
       23      0.015    0.033    0.036    0.086    0.118    0.015    0.028 
       24      0.014    0.032    0.034    0.084    0.113    0.015    0.026 
       25      0.013    0.030    0.032    0.082    0.109    0.015    0.025 
       27      0.012    0.027    0.029    0.078    0.101    0.015    0.023 
       31      0.010    0.023    0.025    0.073    0.087    0.014    0.020 
       32      0.010    0.022    0.024    0.073    0.085    0.014    0.019 
       34      0.009    0.021    0.023    0.071    0.080    0.014    0.018 
       39      0.008    0.018    0.020    0.069    0.071    0.014    0.016 
       40      0.008    0.018    0.019    0.069    0.069    0.014    0.016 
       43      0.008    0.017    0.019    0.069    0.066    0.015    0.015 
       50      0.008    0.017    0.018    0.073    0.061    0.018    0.015 
       65      0.010    0.023    0.024    0.094    0.067    0.034    0.020 
 
 
 
     Pollutant Name: PM10  - Tire Wear         Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
        5      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
        6      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
        7      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
        8      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       10      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       11      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       13      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       14      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       19      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       20      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       21      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       23      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       24      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       25      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       27      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       31      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       32      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       34      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       39      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       40      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       43      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       50      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       65      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
 
 
 
     Pollutant Name: PM10  - Brake Wear        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
        5      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
        6      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
        7      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
        8      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       10      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       11      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       13      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       14      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       19      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       20      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       21      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       23      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       24      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       25      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       27      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       31      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       32      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       34      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       39      0.013    0.013    0.013    0.020    0.013    0.006    0.013 



       40      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       43      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       50      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       65      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
 
 
     Pollutant Name: PM2.5                     Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
        5      0.052    0.116    0.123    0.151    0.302    0.023    0.089 
        6      0.047    0.106    0.113    0.144    0.282    0.022    0.082 
        7      0.043    0.097    0.103    0.138    0.264    0.021    0.075 
        8      0.040    0.089    0.095    0.132    0.247    0.020    0.069 
       10      0.033    0.075    0.080    0.122    0.217    0.018    0.059 
       11      0.031    0.069    0.074    0.117    0.204    0.017    0.054 
       13      0.026    0.059    0.063    0.109    0.181    0.016    0.047 
       14      0.024    0.055    0.059    0.105    0.171    0.016    0.044 
       19      0.017    0.039    0.042    0.088    0.131    0.013    0.032 
       20      0.016    0.037    0.040    0.086    0.125    0.013    0.030 
       21      0.015    0.035    0.037    0.083    0.119    0.013    0.028 
       23      0.014    0.031    0.033    0.079    0.109    0.012    0.026 
       24      0.013    0.029    0.032    0.077    0.104    0.012    0.024 
       25      0.012    0.028    0.030    0.075    0.100    0.012    0.023 
       27      0.011    0.025    0.027    0.072    0.093    0.011    0.021 
       31      0.010    0.021    0.023    0.068    0.081    0.011    0.018 
       32      0.009    0.021    0.022    0.067    0.078    0.011    0.018 
       34      0.009    0.019    0.021    0.065    0.074    0.011    0.017 
       39      0.008    0.017    0.018    0.064    0.065    0.011    0.015 
       40      0.007    0.017    0.018    0.064    0.064    0.011    0.015 
       43      0.007    0.016    0.017    0.064    0.061    0.012    0.014 
       50      0.007    0.016    0.017    0.067    0.056    0.014    0.014 
       65      0.009    0.021    0.022    0.086    0.061    0.026    0.019 
 
 
 
     Pollutant Name: PM2.5 - Tire Wear         Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
        5      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
        6      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
        7      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
        8      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       10      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       11      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       13      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       14      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       19      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       20      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       21      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       23      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       24      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       25      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       27      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       31      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       32      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       34      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       39      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       40      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       43      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       50      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       65      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
 
 
 
     Pollutant Name: PM2.5 - Brake Wear        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 



      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
        5      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
        6      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
        7      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
        8      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       10      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       11      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       13      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       14      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       19      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       20      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       21      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       23      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       24      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       25      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       27      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       31      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       32      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       34      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       39      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       40      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       43      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       50      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       65      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
 
 



Title    : I-405 Existing Conditions 2040 Round 2 
Version  : Emfac2007 V2.3 Nov 1 2006 
Run Date : 2010/11/04 15:13:56 
Scen Year: 2040 -- All model years in the range 1996 to 2040 selected 
Season   : Annual 
Area     : Orange 
***************************************************************************************** 
     Year: 2040 -- Model Years 1996 to 2040 Inclusive -- Annual 
     Emfac2007 Emission Factors: V2.3 Nov 1 2006 
 
     County Average                               Orange                County Average                  
 
                             Table   1:  Running Exhaust Emissions (grams/mile)                       
 
     Pollutant Name: Reactive Org Gases        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.018    0.034    0.048    0.525    0.555    3.175    0.061 
       15      0.014    0.027    0.038    0.355    0.463    2.772    0.047 
       18      0.011    0.022    0.032    0.252    0.392    2.465    0.038 
       22      0.009    0.017    0.025    0.212    0.320    2.170    0.031 
       28      0.007    0.013    0.019    0.177    0.247    1.907    0.025 
       29      0.006    0.012    0.018    0.172    0.238    1.880    0.024 
       35      0.005    0.010    0.015    0.146    0.195    1.803    0.021 
       36      0.005    0.010    0.014    0.142    0.190    1.804    0.020 
       38      0.005    0.009    0.014    0.135    0.181    1.817    0.020 
       44      0.004    0.008    0.012    0.117    0.161    1.950    0.019 
       45      0.004    0.008    0.012    0.115    0.158    1.988    0.019 
       53      0.004    0.008    0.012    0.100    0.149    2.490    0.020 
 
     Pollutant Name: Methane                   Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.014    0.027    0.032    0.030    0.036    0.232    0.023 
       15      0.012    0.022    0.026    0.021    0.030    0.216    0.019 
       18      0.010    0.018    0.021    0.015    0.025    0.204    0.015 
       22      0.007    0.014    0.017    0.013    0.020    0.193    0.012 
       28      0.006    0.011    0.013    0.010    0.016    0.182    0.009 
       29      0.005    0.010    0.012    0.010    0.015    0.181    0.009 
       35      0.004    0.008    0.010    0.009    0.012    0.178    0.007 
       36      0.004    0.008    0.010    0.008    0.012    0.178    0.007 
       38      0.004    0.008    0.009    0.008    0.011    0.178    0.007 
       44      0.004    0.007    0.008    0.007    0.010    0.184    0.006 
       45      0.004    0.007    0.008    0.007    0.010    0.185    0.006 
       53      0.004    0.007    0.008    0.006    0.009    0.205    0.006 
 
 
     Pollutant Name: Carbon Monoxide           Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.653    1.140    1.496    2.469    3.647   17.860    1.092 
       15      0.619    1.081    1.403    1.927    2.927   16.665    1.014 
       18      0.588    1.025    1.320    1.556    2.400   15.735    0.947 
       22      0.549    0.958    1.223    1.308    1.902   14.842    0.877 
       28      0.497    0.867    1.099    1.098    1.438   14.147    0.791 
       29      0.489    0.853    1.080    1.072    1.384   14.101    0.778 
       35      0.445    0.776    0.979    0.964    1.152   14.271    0.712 
       36      0.438    0.764    0.964    0.952    1.127   14.378    0.702 
       38      0.425    0.741    0.934    0.933    1.085   14.669    0.684 
       44      0.389    0.678    0.856    0.909    1.023   16.270    0.638 
       45      0.383    0.668    0.844    0.909    1.021   16.667    0.632 
       53      0.343    0.598    0.760    0.958    1.094   21.848    0.596 
 
 
 



     Pollutant Name: Oxides of Nitrogen        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.041    0.074    0.132    2.581    7.162    1.058    0.192 
       15      0.039    0.069    0.123    2.247    6.368    1.039    0.172 
       18      0.036    0.065    0.116    1.998    5.765    1.026    0.157 
       22      0.034    0.060    0.109    1.812    5.190    1.014    0.144 
       28      0.031    0.055    0.102    1.630    4.697    1.010    0.131 
       29      0.030    0.054    0.101    1.605    4.650    1.011    0.129 
       35      0.028    0.051    0.098    1.487    4.552    1.022    0.121 
       36      0.028    0.051    0.097    1.472    4.565    1.025    0.120 
       38      0.028    0.050    0.097    1.447    4.616    1.033    0.119 
       44      0.027    0.048    0.098    1.410    4.987    1.063    0.117 
       45      0.027    0.048    0.099    1.409    5.085    1.070    0.117 
       53      0.027    0.048    0.106    1.465    6.346    1.134    0.124 
 
 
 
     Pollutant Name: Carbon Dioxide            Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12    640.077  822.356 1143.122 2135.474 1984.057  208.214  845.050 
       15    555.447  713.643  983.981 1930.623 1885.415  190.734  735.748 
       18    488.618  627.791  860.118 1758.168 1812.115  176.599  649.262 
       22    420.638  540.455  735.903 1635.509 1742.087  162.040  563.831 
       28    351.481  451.601  611.578 1527.614 1676.037  147.628  477.970 
       29    342.910  440.589  596.328 1512.859 1668.254  145.972  467.295 
       35    305.142  392.056  529.610 1440.451 1635.195  140.006  420.017 
       36    300.833  386.519  522.059 1430.854 1631.578  139.648  414.577 
       38    293.708  377.362  509.613 1413.630 1625.702  139.472  405.531 
       44    283.259  363.928  491.616 1377.027 1617.744  143.388  391.831 
       45    283.019  363.618  491.266 1373.067 1617.727  144.730  391.397 
       53    296.433  380.843  515.659 1363.527 1631.273  163.990  406.842 
 
 
 
     Pollutant Name: Sulfur Dioxide            Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.006    0.008    0.011    0.020    0.019    0.002    0.008 
       15      0.005    0.007    0.009    0.018    0.018    0.002    0.007 
       18      0.005    0.006    0.008    0.017    0.017    0.002    0.006 
       22      0.004    0.005    0.007    0.016    0.017    0.002    0.005 
       28      0.003    0.004    0.006    0.015    0.016    0.002    0.005 
       29      0.003    0.004    0.006    0.014    0.016    0.002    0.004 
       35      0.003    0.004    0.005    0.014    0.016    0.002    0.004 
       36      0.003    0.004    0.005    0.014    0.016    0.002    0.004 
       38      0.003    0.004    0.005    0.014    0.016    0.002    0.004 
       44      0.003    0.004    0.005    0.013    0.015    0.002    0.004 
       45      0.003    0.004    0.005    0.013    0.015    0.002    0.004 
       53      0.003    0.004    0.005    0.013    0.016    0.002    0.004 
 
 
 
     Pollutant Name: PM10                      Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.031    0.069    0.074    0.123    0.209    0.022    0.055 
       15      0.025    0.055    0.059    0.110    0.176    0.019    0.044 
       18      0.020    0.045    0.048    0.099    0.150    0.018    0.036 
       22      0.016    0.035    0.038    0.088    0.124    0.016    0.029 
       28      0.012    0.026    0.028    0.077    0.097    0.014    0.022 
       29      0.011    0.025    0.027    0.076    0.094    0.014    0.021 



       35      0.009    0.020    0.022    0.070    0.078    0.014    0.018 
       36      0.009    0.020    0.021    0.070    0.076    0.014    0.017 
       38      0.008    0.019    0.020    0.069    0.072    0.014    0.017 
       44      0.008    0.017    0.018    0.070    0.065    0.015    0.015 
       45      0.008    0.017    0.018    0.070    0.064    0.016    0.015 
       53      0.008    0.017    0.018    0.076    0.061    0.020    0.016 
 
 
 
     Pollutant Name: PM10  - Tire Wear         Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       15      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       18      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       22      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       28      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       29      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       35      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       36      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       38      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       44      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       45      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
       53      0.008    0.008    0.009    0.023    0.009    0.004    0.009 
 
 
 
     Pollutant Name: PM10  - Brake Wear        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       15      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       18      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       22      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       28      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       29      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       35      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       36      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       38      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       44      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       45      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
       53      0.013    0.013    0.013    0.020    0.013    0.006    0.013 
 
     Pollutant Name: PM2.5                     Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.028    0.064    0.068    0.113    0.192    0.017    0.051 
       15      0.023    0.051    0.055    0.101    0.162    0.015    0.041 
       18      0.019    0.042    0.045    0.091    0.138    0.014    0.034 
       22      0.015    0.033    0.035    0.081    0.114    0.012    0.027 
       28      0.011    0.024    0.026    0.071    0.089    0.011    0.020 
       29      0.010    0.023    0.025    0.070    0.086    0.011    0.020 
       35      0.008    0.019    0.020    0.065    0.072    0.011    0.016 
       36      0.008    0.018    0.020    0.064    0.070    0.011    0.016 
       38      0.008    0.017    0.019    0.064    0.067    0.011    0.015 
       44      0.007    0.016    0.017    0.064    0.060    0.012    0.014 
       45      0.007    0.016    0.017    0.064    0.059    0.012    0.014 
       53      0.007    0.016    0.017    0.070    0.056    0.015    0.014 
 
 
 
     Pollutant Name: PM2.5 - Tire Wear         Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  



 
       12      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       15      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       18      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       22      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       28      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       29      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       35      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       36      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       38      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       44      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       45      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
       53      0.002    0.002    0.002    0.006    0.002    0.001    0.002 
 
 
 
     Pollutant Name: PM2.5 - Brake Wear        Temperature:  70F  Relative Humidity:  50% 
 
     Speed 
      MPH       LDA      LDT      MDT      HDT      UBUS     MCY      ALL  
 
       12      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       15      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       18      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       22      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       28      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       29      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       35      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       36      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       38      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       44      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       45      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
       53      0.005    0.005    0.005    0.008    0.005    0.003    0.005 
 
 



Appendix E 
 

Mobile Source Air Toxics 



 
 Title             :       I-405 MSAT (2040) - NB 
 Version           :       CT-EMFAC 2.6 
 Run Date          :       07 December 2010  11:17 AM 
 Scen Year         :       2040 
 Season            :       Annual 
 Temperature       :       68F 
 Relative Humidity :       59% 
 Area              :       Orange County 
 
 Peak User Input   : 
                          Total VMT        Volume (vph)     Road Length(mi)     Number of Hours 
                            1357853                                                             
                          VMT Distribution(%) by Speed(mph) 
                (mph)     5    10    15    20    25    30    35    40    45    50    55    60    65    70   >75 
                    %   100                                                                                     
 Offpeak User Input: 
                          Total VMT        Volume (vph)     Road Length(mi)     Number of Hours 
                            1555211                                                             
                          VMT Distribution(%) by Speed(mph) 
                (mph)     5    10    15    20    25    30    35    40    45    50    55    60    65    70   >75 
                    %                                                                           100             
 
===================================================================================================== 
 
 
          Running Exhaust Emissions (grams)  
----------------------------------------------------------------------------------------------------- 
 
         Pollutant Name   :  Diesel_PM 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.003325                  1,357,853.00                         46.61                  4,514.861225 
        10                      0.002613                          0.00                          0.00                      0.000000 
        15                      0.002096                          0.00                          0.00                      0.000000 
        20                      0.001736                          0.00                          0.00                      0.000000 
        25                      0.001472                          0.00                          0.00                      0.000000 
        30                      0.001303                          0.00                          0.00                      0.000000 
        35                      0.001195                          0.00                          0.00                      0.000000 
        40                      0.001093                          0.00                          0.00                      0.000000 
        45                      0.001096                          0.00                          0.00                      0.000000 
        50                      0.001082                          0.00                          0.00                      0.000000 
        55                      0.001121                          0.00                          0.00                      0.000000 
        60                      0.001176                          0.00                          0.00                      0.000000 
        65                      0.001243                  1,555,211.00                         53.39                  1,933.127273 
        70                      0.001360                          0.00                          0.00                      0.000000 
        75                      0.001496                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,064.00                        100.00                  6,447.988498 
 
 
         Pollutant Name   :  FORMALDEHYDE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.003570                  1,357,853.00                         46.61                  4,847.535210 
        10                      0.002291                          0.00                          0.00                      0.000000 
        15                      0.001499                          0.00                          0.00                      0.000000 
        20                      0.001097                          0.00                          0.00                      0.000000 
        25                      0.000905                          0.00                          0.00                      0.000000 
        30                      0.000772                          0.00                          0.00                      0.000000 
        35                      0.000682                          0.00                          0.00                      0.000000 
        40                      0.000630                          0.00                          0.00                      0.000000 
        45                      0.000601                          0.00                          0.00                      0.000000 
        50                      0.000603                          0.00                          0.00                      0.000000 
        55                      0.000641                          0.00                          0.00                      0.000000 
        60                      0.000708                          0.00                          0.00                      0.000000 
        65                      0.000829                  1,555,211.00                         53.39                  1,289.269919 
        70                      0.000983                          0.00                          0.00                      0.000000 
        75                      0.001237                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,064.00                        100.00                  6,136.805129 
 
 
         Pollutant Name   :  BUTADIENE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.000542                  1,357,853.00                         46.61                    735.956326 
        10                      0.000363                          0.00                          0.00                      0.000000 
        15                      0.000256                          0.00                          0.00                      0.000000 
        20                      0.000194                          0.00                          0.00                      0.000000 
        25                      0.000155                          0.00                          0.00                      0.000000 
        30                      0.000131                          0.00                          0.00                      0.000000 
        35                      0.000116                          0.00                          0.00                      0.000000 
        40                      0.000110                          0.00                          0.00                      0.000000 
        45                      0.000109                          0.00                          0.00                      0.000000 
        50                      0.000115                          0.00                          0.00                      0.000000 
        55                      0.000131                          0.00                          0.00                      0.000000 
        60                      0.000153                          0.00                          0.00                      0.000000 
        65                      0.000189                  1,555,211.00                         53.39                    293.934879 
        70                      0.000232                          0.00                          0.00                      0.000000 
        75                      0.000302                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,064.00                        100.00                  1,029.891205 
 
 
         Pollutant Name   :  BENZENE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.002572                  1,357,853.00                         46.61                  3,492.397916 
        10                      0.001709                          0.00                          0.00                      0.000000 
        15                      0.001196                          0.00                          0.00                      0.000000 
        20                      0.000898                          0.00                          0.00                      0.000000 
        25                      0.000721                          0.00                          0.00                      0.000000 
        30                      0.000607                          0.00                          0.00                      0.000000 
        35                      0.000537                          0.00                          0.00                      0.000000 
        40                      0.000508                          0.00                          0.00                      0.000000 
        45                      0.000498                          0.00                          0.00                      0.000000 
        50                      0.000523                          0.00                          0.00                      0.000000 
        55                      0.000589                          0.00                          0.00                      0.000000 
        60                      0.000682                          0.00                          0.00                      0.000000 



        65                      0.000838                  1,555,211.00                         53.39                  1,303.266818 
        70                      0.001021                          0.00                          0.00                      0.000000 
        75                      0.001319                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,064.00                        100.00                  4,795.664734 
 
 
         Pollutant Name   :  ACROLEIN 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.000123                  1,357,853.00                         46.61                    167.015919 
        10                      0.000083                          0.00                          0.00                      0.000000 
        15                      0.000059                          0.00                          0.00                      0.000000 
        20                      0.000044                          0.00                          0.00                      0.000000 
        25                      0.000035                          0.00                          0.00                      0.000000 
        30                      0.000030                          0.00                          0.00                      0.000000 
        35                      0.000026                          0.00                          0.00                      0.000000 
        40                      0.000025                          0.00                          0.00                      0.000000 
        45                      0.000025                          0.00                          0.00                      0.000000 
        50                      0.000026                          0.00                          0.00                      0.000000 
        55                      0.000030                          0.00                          0.00                      0.000000 
        60                      0.000035                          0.00                          0.00                      0.000000 
        65                      0.000043                  1,555,211.00                         53.39                     66.874073 
        70                      0.000053                          0.00                          0.00                      0.000000 
        75                      0.000069                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,064.00                        100.00                    233.889992 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.001328                  1,357,853.00                         46.61                  1,803.228784 
        10                      0.000841                          0.00                          0.00                      0.000000 
        15                      0.000534                          0.00                          0.00                      0.000000 
        20                      0.000386                          0.00                          0.00                      0.000000 
        25                      0.000324                          0.00                          0.00                      0.000000 
        30                      0.000278                          0.00                          0.00                      0.000000 
        35                      0.000246                          0.00                          0.00                      0.000000 
        40                      0.000225                          0.00                          0.00                      0.000000 
        45                      0.000212                          0.00                          0.00                      0.000000 
        50                      0.000209                          0.00                          0.00                      0.000000 
        55                      0.000216                          0.00                          0.00                      0.000000 
        60                      0.000232                          0.00                          0.00                      0.000000 
        65                      0.000264                  1,555,211.00                         53.39                    410.575704 
        70                      0.000310                          0.00                          0.00                      0.000000 
        75                      0.000385                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,064.00                        100.00                  2,213.804488 
 
 
----------------------------------------------------------------------------------------------------- 
 
          Idling Emissions (grams) (Currently NOT Available) 
----------------------------------------------------------------------------------------------------- 
 
----------------------------------------------------------------------------------------------------- 
 
          Evaporative Running Loss Emissions (grams) 
----------------------------------------------------------------------------------------------------- 
 
         Pollutant Name   :  FORMALDEHYDE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000000                    295,496.92                      0.000000 
 
 
         Pollutant Name   :  BUTADIENE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000001                    295,496.92                     17.729815 
 
 
         Pollutant Name   :  BENZENE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000157                    295,496.92                  2,783.581015 
 
 
         Pollutant Name   :  ACROLEIN 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000000                    295,496.92                      0.000000 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000000                    295,496.92                      0.000000 
 
 
----------------------------------------------------------------------------------------------------- 
 
          Total Emissions 
----------------------------------------------------------------------------------------------------- 
 
 Pollutant Name       Total Emissions (grams)   Total Emissions (Kilograms)     Total Emissions (US Tons) 
 
      Diesel_PM                  6,447.988498                      6.447988                   0.007107691 
   FORMALDEHYDE                  6,136.805129                      6.136805                   0.006764670 
      BUTADIENE                  1,047.621020                      1.047621                   0.001154805 
        BENZENE                  7,579.245749                      7.579246                   0.008354688 
       ACROLEIN                    233.889992                      0.233890                   0.000257820 
   ACETALDEHYDE                  2,213.804488                      2.213804                   0.002440302 
 
 
-------------------------------------------------- END---------------------------------------------- 



 
 Title            :    I-405 MSAT (2040) - NB 
 Version          :    CT-EMFAC 2.6 
 Run Date         :    07 December 2010  11:13 AM 
 Scen Year        :    2040 
 Season           :    Annual 
 Temperature      :    68F 
 Relative Humidity:    59% 
 Area             :    Orange County 
 
================================================================================================
===== 
 
 
          Running Exhaust Emissions (grams/mile) 
------------------------------------------------------------------------------------------------
----- 
 
         Pollutant Name   :  Diesel_PM 
 
   speed(mph)          Emission Factor 
 
         5                 0.003325 
        10                 0.002613 
        15                 0.002096 
        20                 0.001736 
        25                 0.001472 
        30                 0.001303 
        35                 0.001195 
        40                 0.001093 
        45                 0.001096 
        50                 0.001082 
        55                 0.001121 
        60                 0.001176 
        65                 0.001243 
        70                 0.001360 
        75                 0.001496 
 
 
         Pollutant Name   :  FORMALDEHYDE 
 
   speed(mph)          Emission Factor 
 
         5                 0.003570 
        10                 0.002291 
        15                 0.001499 
        20                 0.001097 
        25                 0.000905 
        30                 0.000772 
        35                 0.000682 
        40                 0.000630 
        45                 0.000601 
        50                 0.000603 
        55                 0.000641 
        60                 0.000708 
        65                 0.000829 
        70                 0.000983 
        75                 0.001237 
 
 
         Pollutant Name   :  BUTADIENE 
 
   speed(mph)          Emission Factor 
 
         5                 0.000542 
        10                 0.000363 
        15                 0.000256 
        20                 0.000194 
        25                 0.000155 
        30                 0.000131 
        35                 0.000116 



        40                 0.000110 
        45                 0.000109 
        50                 0.000115 
        55                 0.000131 
        60                 0.000153 
        65                 0.000189 
        70                 0.000232 
        75                 0.000302 
 
 
         Pollutant Name   :  BENZENE 
 
   speed(mph)          Emission Factor 
 
         5                 0.002572 
        10                 0.001709 
        15                 0.001196 
        20                 0.000898 
        25                 0.000721 
        30                 0.000607 
        35                 0.000537 
        40                 0.000508 
        45                 0.000498 
        50                 0.000523 
        55                 0.000589 
        60                 0.000682 
        65                 0.000838 
        70                 0.001021 
        75                 0.001319 
 
 
         Pollutant Name   :  ACROLEIN 
 
   speed(mph)          Emission Factor 
 
         5                 0.000123 
        10                 0.000083 
        15                 0.000059 
        20                 0.000044 
        25                 0.000035 
        30                 0.000030 
        35                 0.000026 
        40                 0.000025 
        45                 0.000025 
        50                 0.000026 
        55                 0.000030 
        60                 0.000035 
        65                 0.000043 
        70                 0.000053 
        75                 0.000069 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
   speed(mph)          Emission Factor 
 
         5                 0.001328 
        10                 0.000841 
        15                 0.000534 
        20                 0.000386 
        25                 0.000324 
        30                 0.000278 
        35                 0.000246 
        40                 0.000225 
        45                 0.000212 
        50                 0.000209 
        55                 0.000216 
        60                 0.000232 
        65                 0.000264 
        70                 0.000310 
        75                 0.000385 



 
 
------------------------------------------------------------------------------------------------
----- 
 
          Idling Emissions (grams/idle-hour)  (Currently NOT Available) 
------------------------------------------------------------------------------------------------
----- 
 
         Pollutant Name   :   
 
   speed(mph)          Emission Factor 
 
                           0.000000 
 
 
------------------------------------------------------------------------------------------------
----- 
 
          Evaporative Running Loss Emissions (grams/minute) 
------------------------------------------------------------------------------------------------
----- 
 
         Pollutant Name   :  FORMALDEHYDE 
 
   time(min)          Emission Factor 
 
         1                 0.000000 
         2                 0.000000 
         3                 0.000000 
         4                 0.000000 
         5                 0.000000 
        10                 0.000000 
        15                 0.000000 
        20                 0.000000 
        25                 0.000000 
        30                 0.000000 
        35                 0.000000 
        40                 0.000000 
        45                 0.000000 
        50                 0.000000 
        55                 0.000000 
        60                 0.000000 
 
 
         Pollutant Name   :  BUTADIENE 
 
   time(min)          Emission Factor 
 
         1                 0.000005 
         2                 0.000003 
         3                 0.000002 
         4                 0.000002 
         5                 0.000002 
        10                 0.000001 
        15                 0.000001 
        20                 0.000001 
        25                 0.000001 
        30                 0.000001 
        35                 0.000001 
        40                 0.000001 
        45                 0.000001 
        50                 0.000001 
        55                 0.000001 
        60                 0.000001 
 
 
         Pollutant Name   :  BENZENE 
 
   time(min)          Emission Factor 
 



         1                 0.000734 
         2                 0.000390 
         3                 0.000289 
         4                 0.000249 
         5                 0.000228 
        10                 0.000184 
        15                 0.000178 
        20                 0.000171 
        25                 0.000171 
        30                 0.000169 
        35                 0.000166 
        40                 0.000166 
        45                 0.000166 
        50                 0.000166 
        55                 0.000157 
        60                 0.000157 
 
 
         Pollutant Name   :  ACROLEIN 
 
   time(min)          Emission Factor 
 
         1                 0.000000 
         2                 0.000000 
         3                 0.000000 
         4                 0.000000 
         5                 0.000000 
        10                 0.000000 
        15                 0.000000 
        20                 0.000000 
        25                 0.000000 
        30                 0.000000 
        35                 0.000000 
        40                 0.000000 
        45                 0.000000 
        50                 0.000000 
        55                 0.000000 
        60                 0.000000 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
   time(min)          Emission Factor 
 
         1                 0.000000 
         2                 0.000000 
         3                 0.000000 
         4                 0.000000 
         5                 0.000000 
        10                 0.000000 
        15                 0.000000 
        20                 0.000000 
        25                 0.000000 
        30                 0.000000 
        35                 0.000000 
        40                 0.000000 
        45                 0.000000 
        50                 0.000000 
        55                 0.000000 
        60                 0.000000 
 
 
-------------------------------------------------- END------------------------------------------
---- 



 
 Title             :       I-405 MSAT (2040) - Alt 1 
 Version           :       CT-EMFAC 2.6 
 Run Date          :       07 December 2010  11:21 AM 
 Scen Year         :       2040 
 Season            :       Annual 
 Temperature       :       68F 
 Relative Humidity :       59% 
 Area              :       Orange County 
 
 Peak User Input   : 
                          Total VMT        Volume (vph)     Road Length(mi)     Number of Hours 
                            1357853                                                             
                          VMT Distribution(%) by Speed(mph) 
                (mph)     5    10    15    20    25    30    35    40    45    50    55    60    65    70   >75 
                    %               100                                                                         
 Offpeak User Input: 
                          Total VMT        Volume (vph)     Road Length(mi)     Number of Hours 
                            1555211                                                             
                          VMT Distribution(%) by Speed(mph) 
                (mph)     5    10    15    20    25    30    35    40    45    50    55    60    65    70   >75 
                    %                                                                           100             
 
===================================================================================================== 
 
 
          Running Exhaust Emissions (grams)  
----------------------------------------------------------------------------------------------------- 
 
         Pollutant Name   :  Diesel_PM 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.003325                          0.00                          0.00                      0.000000 
        10                      0.002613                          0.00                          0.00                      0.000000 
        15                      0.002096                  1,357,853.00                         46.61                  2,846.059888 
        20                      0.001736                          0.00                          0.00                      0.000000 
        25                      0.001472                          0.00                          0.00                      0.000000 
        30                      0.001303                          0.00                          0.00                      0.000000 
        35                      0.001195                          0.00                          0.00                      0.000000 
        40                      0.001093                          0.00                          0.00                      0.000000 
        45                      0.001096                          0.00                          0.00                      0.000000 
        50                      0.001082                          0.00                          0.00                      0.000000 
        55                      0.001121                          0.00                          0.00                      0.000000 
        60                      0.001176                          0.00                          0.00                      0.000000 
        65                      0.001243                  1,555,211.00                         53.39                  1,933.127273 
        70                      0.001360                          0.00                          0.00                      0.000000 
        75                      0.001496                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,064.00                        100.00                  4,779.187161 
 
 
         Pollutant Name   :  FORMALDEHYDE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.003570                          0.00                          0.00                      0.000000 
        10                      0.002291                          0.00                          0.00                      0.000000 
        15                      0.001499                  1,357,853.00                         46.61                  2,035.421647 
        20                      0.001097                          0.00                          0.00                      0.000000 
        25                      0.000905                          0.00                          0.00                      0.000000 
        30                      0.000772                          0.00                          0.00                      0.000000 
        35                      0.000682                          0.00                          0.00                      0.000000 
        40                      0.000630                          0.00                          0.00                      0.000000 
        45                      0.000601                          0.00                          0.00                      0.000000 
        50                      0.000603                          0.00                          0.00                      0.000000 
        55                      0.000641                          0.00                          0.00                      0.000000 
        60                      0.000708                          0.00                          0.00                      0.000000 
        65                      0.000829                  1,555,211.00                         53.39                  1,289.269919 
        70                      0.000983                          0.00                          0.00                      0.000000 
        75                      0.001237                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,064.00                        100.00                  3,324.691566 
 
 
         Pollutant Name   :  BUTADIENE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.000542                          0.00                          0.00                      0.000000 
        10                      0.000363                          0.00                          0.00                      0.000000 
        15                      0.000256                  1,357,853.00                         46.61                    347.610368 
        20                      0.000194                          0.00                          0.00                      0.000000 
        25                      0.000155                          0.00                          0.00                      0.000000 
        30                      0.000131                          0.00                          0.00                      0.000000 
        35                      0.000116                          0.00                          0.00                      0.000000 
        40                      0.000110                          0.00                          0.00                      0.000000 
        45                      0.000109                          0.00                          0.00                      0.000000 
        50                      0.000115                          0.00                          0.00                      0.000000 
        55                      0.000131                          0.00                          0.00                      0.000000 
        60                      0.000153                          0.00                          0.00                      0.000000 
        65                      0.000189                  1,555,211.00                         53.39                    293.934879 
        70                      0.000232                          0.00                          0.00                      0.000000 
        75                      0.000302                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,064.00                        100.00                    641.545247 
 
 
         Pollutant Name   :  BENZENE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.002572                          0.00                          0.00                      0.000000 
        10                      0.001709                          0.00                          0.00                      0.000000 
        15                      0.001196                  1,357,853.00                         46.61                  1,623.992188 
        20                      0.000898                          0.00                          0.00                      0.000000 
        25                      0.000721                          0.00                          0.00                      0.000000 
        30                      0.000607                          0.00                          0.00                      0.000000 
        35                      0.000537                          0.00                          0.00                      0.000000 
        40                      0.000508                          0.00                          0.00                      0.000000 
        45                      0.000498                          0.00                          0.00                      0.000000 
        50                      0.000523                          0.00                          0.00                      0.000000 
        55                      0.000589                          0.00                          0.00                      0.000000 
        60                      0.000682                          0.00                          0.00                      0.000000 



        65                      0.000838                  1,555,211.00                         53.39                  1,303.266818 
        70                      0.001021                          0.00                          0.00                      0.000000 
        75                      0.001319                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,064.00                        100.00                  2,927.259006 
 
 
         Pollutant Name   :  ACROLEIN 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.000123                          0.00                          0.00                      0.000000 
        10                      0.000083                          0.00                          0.00                      0.000000 
        15                      0.000059                  1,357,853.00                         46.61                     80.113327 
        20                      0.000044                          0.00                          0.00                      0.000000 
        25                      0.000035                          0.00                          0.00                      0.000000 
        30                      0.000030                          0.00                          0.00                      0.000000 
        35                      0.000026                          0.00                          0.00                      0.000000 
        40                      0.000025                          0.00                          0.00                      0.000000 
        45                      0.000025                          0.00                          0.00                      0.000000 
        50                      0.000026                          0.00                          0.00                      0.000000 
        55                      0.000030                          0.00                          0.00                      0.000000 
        60                      0.000035                          0.00                          0.00                      0.000000 
        65                      0.000043                  1,555,211.00                         53.39                     66.874073 
        70                      0.000053                          0.00                          0.00                      0.000000 
        75                      0.000069                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,064.00                        100.00                    146.987400 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.001328                          0.00                          0.00                      0.000000 
        10                      0.000841                          0.00                          0.00                      0.000000 
        15                      0.000534                  1,357,853.00                         46.61                    725.093502 
        20                      0.000386                          0.00                          0.00                      0.000000 
        25                      0.000324                          0.00                          0.00                      0.000000 
        30                      0.000278                          0.00                          0.00                      0.000000 
        35                      0.000246                          0.00                          0.00                      0.000000 
        40                      0.000225                          0.00                          0.00                      0.000000 
        45                      0.000212                          0.00                          0.00                      0.000000 
        50                      0.000209                          0.00                          0.00                      0.000000 
        55                      0.000216                          0.00                          0.00                      0.000000 
        60                      0.000232                          0.00                          0.00                      0.000000 
        65                      0.000264                  1,555,211.00                         53.39                    410.575704 
        70                      0.000310                          0.00                          0.00                      0.000000 
        75                      0.000385                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,064.00                        100.00                  1,135.669206 
 
 
----------------------------------------------------------------------------------------------------- 
 
          Idling Emissions (grams) (Currently NOT Available) 
----------------------------------------------------------------------------------------------------- 
 
----------------------------------------------------------------------------------------------------- 
 
          Evaporative Running Loss Emissions (grams) 
----------------------------------------------------------------------------------------------------- 
 
         Pollutant Name   :  FORMALDEHYDE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000000                    114,449.86                      0.000000 
 
 
         Pollutant Name   :  BUTADIENE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000001                    114,449.86                      6.866991 
 
 
         Pollutant Name   :  BENZENE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000157                    114,449.86                  1,078.117647 
 
 
         Pollutant Name   :  ACROLEIN 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000000                    114,449.86                      0.000000 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000000                    114,449.86                      0.000000 
 
 
----------------------------------------------------------------------------------------------------- 
 
          Total Emissions 
----------------------------------------------------------------------------------------------------- 
 
 Pollutant Name       Total Emissions (grams)   Total Emissions (Kilograms)     Total Emissions (US Tons) 
 
      Diesel_PM                  4,779.187161                      4.779187                   0.005268152 
   FORMALDEHYDE                  3,324.691566                      3.324692                   0.003664845 
      BUTADIENE                    648.412238                      0.648412                   0.000714752 
        BENZENE                  4,005.376653                      4.005377                   0.004415172 
       ACROLEIN                    146.987400                      0.146987                   0.000162026 
   ACETALDEHYDE                  1,135.669206                      1.135669                   0.001251861 
 
 
-------------------------------------------------- END---------------------------------------------- 



 
 Title            :    I-405 MSAT (2040) - Alt 1 
 Version          :    CT-EMFAC 2.6 
 Run Date         :    07 December 2010  11:18 AM 
 Scen Year        :    2040 
 Season           :    Annual 
 Temperature      :    68F 
 Relative Humidity:    59% 
 Area             :    Orange County 
 
================================================================================================
===== 
 
 
          Running Exhaust Emissions (grams/mile) 
------------------------------------------------------------------------------------------------
----- 
 
         Pollutant Name   :  Diesel_PM 
 
   speed(mph)          Emission Factor 
 
         5                 0.003325 
        10                 0.002613 
        15                 0.002096 
        20                 0.001736 
        25                 0.001472 
        30                 0.001303 
        35                 0.001195 
        40                 0.001093 
        45                 0.001096 
        50                 0.001082 
        55                 0.001121 
        60                 0.001176 
        65                 0.001243 
        70                 0.001360 
        75                 0.001496 
 
 
         Pollutant Name   :  FORMALDEHYDE 
 
   speed(mph)          Emission Factor 
 
         5                 0.003570 
        10                 0.002291 
        15                 0.001499 
        20                 0.001097 
        25                 0.000905 
        30                 0.000772 
        35                 0.000682 
        40                 0.000630 
        45                 0.000601 
        50                 0.000603 
        55                 0.000641 
        60                 0.000708 
        65                 0.000829 
        70                 0.000983 
        75                 0.001237 
 
 
         Pollutant Name   :  BUTADIENE 
 
   speed(mph)          Emission Factor 
 
         5                 0.000542 
        10                 0.000363 
        15                 0.000256 
        20                 0.000194 
        25                 0.000155 
        30                 0.000131 
        35                 0.000116 



        40                 0.000110 
        45                 0.000109 
        50                 0.000115 
        55                 0.000131 
        60                 0.000153 
        65                 0.000189 
        70                 0.000232 
        75                 0.000302 
 
 
         Pollutant Name   :  BENZENE 
 
   speed(mph)          Emission Factor 
 
         5                 0.002572 
        10                 0.001709 
        15                 0.001196 
        20                 0.000898 
        25                 0.000721 
        30                 0.000607 
        35                 0.000537 
        40                 0.000508 
        45                 0.000498 
        50                 0.000523 
        55                 0.000589 
        60                 0.000682 
        65                 0.000838 
        70                 0.001021 
        75                 0.001319 
 
 
         Pollutant Name   :  ACROLEIN 
 
   speed(mph)          Emission Factor 
 
         5                 0.000123 
        10                 0.000083 
        15                 0.000059 
        20                 0.000044 
        25                 0.000035 
        30                 0.000030 
        35                 0.000026 
        40                 0.000025 
        45                 0.000025 
        50                 0.000026 
        55                 0.000030 
        60                 0.000035 
        65                 0.000043 
        70                 0.000053 
        75                 0.000069 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
   speed(mph)          Emission Factor 
 
         5                 0.001328 
        10                 0.000841 
        15                 0.000534 
        20                 0.000386 
        25                 0.000324 
        30                 0.000278 
        35                 0.000246 
        40                 0.000225 
        45                 0.000212 
        50                 0.000209 
        55                 0.000216 
        60                 0.000232 
        65                 0.000264 
        70                 0.000310 
        75                 0.000385 



 
 
------------------------------------------------------------------------------------------------
----- 
 
          Idling Emissions (grams/idle-hour)  (Currently NOT Available) 
------------------------------------------------------------------------------------------------
----- 
 
         Pollutant Name   :   
 
   speed(mph)          Emission Factor 
 
                           0.000000 
 
 
------------------------------------------------------------------------------------------------
----- 
 
          Evaporative Running Loss Emissions (grams/minute) 
------------------------------------------------------------------------------------------------
----- 
 
         Pollutant Name   :  FORMALDEHYDE 
 
   time(min)          Emission Factor 
 
         1                 0.000000 
         2                 0.000000 
         3                 0.000000 
         4                 0.000000 
         5                 0.000000 
        10                 0.000000 
        15                 0.000000 
        20                 0.000000 
        25                 0.000000 
        30                 0.000000 
        35                 0.000000 
        40                 0.000000 
        45                 0.000000 
        50                 0.000000 
        55                 0.000000 
        60                 0.000000 
 
 
         Pollutant Name   :  BUTADIENE 
 
   time(min)          Emission Factor 
 
         1                 0.000005 
         2                 0.000003 
         3                 0.000002 
         4                 0.000002 
         5                 0.000002 
        10                 0.000001 
        15                 0.000001 
        20                 0.000001 
        25                 0.000001 
        30                 0.000001 
        35                 0.000001 
        40                 0.000001 
        45                 0.000001 
        50                 0.000001 
        55                 0.000001 
        60                 0.000001 
 
 
         Pollutant Name   :  BENZENE 
 
   time(min)          Emission Factor 
 



         1                 0.000734 
         2                 0.000390 
         3                 0.000289 
         4                 0.000249 
         5                 0.000228 
        10                 0.000184 
        15                 0.000178 
        20                 0.000171 
        25                 0.000171 
        30                 0.000169 
        35                 0.000166 
        40                 0.000166 
        45                 0.000166 
        50                 0.000166 
        55                 0.000157 
        60                 0.000157 
 
 
         Pollutant Name   :  ACROLEIN 
 
   time(min)          Emission Factor 
 
         1                 0.000000 
         2                 0.000000 
         3                 0.000000 
         4                 0.000000 
         5                 0.000000 
        10                 0.000000 
        15                 0.000000 
        20                 0.000000 
        25                 0.000000 
        30                 0.000000 
        35                 0.000000 
        40                 0.000000 
        45                 0.000000 
        50                 0.000000 
        55                 0.000000 
        60                 0.000000 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
   time(min)          Emission Factor 
 
         1                 0.000000 
         2                 0.000000 
         3                 0.000000 
         4                 0.000000 
         5                 0.000000 
        10                 0.000000 
        15                 0.000000 
        20                 0.000000 
        25                 0.000000 
        30                 0.000000 
        35                 0.000000 
        40                 0.000000 
        45                 0.000000 
        50                 0.000000 
        55                 0.000000 
        60                 0.000000 
 
 
-------------------------------------------------- END------------------------------------------
---- 



 
 Title             :       I-405 MSAT (2040) - Alt 2 
 Version           :       CT-EMFAC 2.6 
 Run Date          :       07 December 2010  11:24 AM 
 Scen Year         :       2040 
 Season            :       Annual 
 Temperature       :       68F 
 Relative Humidity :       59% 
 Area              :       Orange County 
 
 Peak User Input   : 
                          Total VMT        Volume (vph)     Road Length(mi)     Number of Hours 
                            1357846                                                             
                          VMT Distribution(%) by Speed(mph) 
                (mph)     5    10    15    20    25    30    35    40    45    50    55    60    65    70   >75 
                    %                                             100                                           
 Offpeak User Input: 
                          Total VMT        Volume (vph)     Road Length(mi)     Number of Hours 
                            1555211                                                             
                          VMT Distribution(%) by Speed(mph) 
                (mph)     5    10    15    20    25    30    35    40    45    50    55    60    65    70   >75 
                    %                                                                           100             
 
===================================================================================================== 
 
 
          Running Exhaust Emissions (grams)  
----------------------------------------------------------------------------------------------------- 
 
         Pollutant Name   :  Diesel_PM 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.003325                          0.00                          0.00                      0.000000 
        10                      0.002613                          0.00                          0.00                      0.000000 
        15                      0.002096                          0.00                          0.00                      0.000000 
        20                      0.001736                          0.00                          0.00                      0.000000 
        25                      0.001472                          0.00                          0.00                      0.000000 
        30                      0.001303                          0.00                          0.00                      0.000000 
        35                      0.001195                          0.00                          0.00                      0.000000 
        40                      0.001093                  1,357,846.00                         46.61                  1,484.125678 
        45                      0.001096                          0.00                          0.00                      0.000000 
        50                      0.001082                          0.00                          0.00                      0.000000 
        55                      0.001121                          0.00                          0.00                      0.000000 
        60                      0.001176                          0.00                          0.00                      0.000000 
        65                      0.001243                  1,555,211.00                         53.39                  1,933.127273 
        70                      0.001360                          0.00                          0.00                      0.000000 
        75                      0.001496                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,057.00                        100.00                  3,417.252951 
 
 
         Pollutant Name   :  FORMALDEHYDE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.003570                          0.00                          0.00                      0.000000 
        10                      0.002291                          0.00                          0.00                      0.000000 
        15                      0.001499                          0.00                          0.00                      0.000000 
        20                      0.001097                          0.00                          0.00                      0.000000 
        25                      0.000905                          0.00                          0.00                      0.000000 
        30                      0.000772                          0.00                          0.00                      0.000000 
        35                      0.000682                          0.00                          0.00                      0.000000 
        40                      0.000630                  1,357,846.00                         46.61                    855.442980 
        45                      0.000601                          0.00                          0.00                      0.000000 
        50                      0.000603                          0.00                          0.00                      0.000000 
        55                      0.000641                          0.00                          0.00                      0.000000 
        60                      0.000708                          0.00                          0.00                      0.000000 
        65                      0.000829                  1,555,211.00                         53.39                  1,289.269919 
        70                      0.000983                          0.00                          0.00                      0.000000 
        75                      0.001237                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,057.00                        100.00                  2,144.712899 
 
 
         Pollutant Name   :  BUTADIENE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.000542                          0.00                          0.00                      0.000000 
        10                      0.000363                          0.00                          0.00                      0.000000 
        15                      0.000256                          0.00                          0.00                      0.000000 
        20                      0.000194                          0.00                          0.00                      0.000000 
        25                      0.000155                          0.00                          0.00                      0.000000 
        30                      0.000131                          0.00                          0.00                      0.000000 
        35                      0.000116                          0.00                          0.00                      0.000000 
        40                      0.000110                  1,357,846.00                         46.61                    149.363060 
        45                      0.000109                          0.00                          0.00                      0.000000 
        50                      0.000115                          0.00                          0.00                      0.000000 
        55                      0.000131                          0.00                          0.00                      0.000000 
        60                      0.000153                          0.00                          0.00                      0.000000 
        65                      0.000189                  1,555,211.00                         53.39                    293.934879 
        70                      0.000232                          0.00                          0.00                      0.000000 
        75                      0.000302                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,057.00                        100.00                    443.297939 
 
 
         Pollutant Name   :  BENZENE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.002572                          0.00                          0.00                      0.000000 
        10                      0.001709                          0.00                          0.00                      0.000000 
        15                      0.001196                          0.00                          0.00                      0.000000 
        20                      0.000898                          0.00                          0.00                      0.000000 
        25                      0.000721                          0.00                          0.00                      0.000000 
        30                      0.000607                          0.00                          0.00                      0.000000 
        35                      0.000537                          0.00                          0.00                      0.000000 
        40                      0.000508                  1,357,846.00                         46.61                    689.785768 
        45                      0.000498                          0.00                          0.00                      0.000000 
        50                      0.000523                          0.00                          0.00                      0.000000 
        55                      0.000589                          0.00                          0.00                      0.000000 
        60                      0.000682                          0.00                          0.00                      0.000000 



        65                      0.000838                  1,555,211.00                         53.39                  1,303.266818 
        70                      0.001021                          0.00                          0.00                      0.000000 
        75                      0.001319                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,057.00                        100.00                  1,993.052586 
 
 
         Pollutant Name   :  ACROLEIN 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.000123                          0.00                          0.00                      0.000000 
        10                      0.000083                          0.00                          0.00                      0.000000 
        15                      0.000059                          0.00                          0.00                      0.000000 
        20                      0.000044                          0.00                          0.00                      0.000000 
        25                      0.000035                          0.00                          0.00                      0.000000 
        30                      0.000030                          0.00                          0.00                      0.000000 
        35                      0.000026                          0.00                          0.00                      0.000000 
        40                      0.000025                  1,357,846.00                         46.61                     33.946150 
        45                      0.000025                          0.00                          0.00                      0.000000 
        50                      0.000026                          0.00                          0.00                      0.000000 
        55                      0.000030                          0.00                          0.00                      0.000000 
        60                      0.000035                          0.00                          0.00                      0.000000 
        65                      0.000043                  1,555,211.00                         53.39                     66.874073 
        70                      0.000053                          0.00                          0.00                      0.000000 
        75                      0.000069                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,057.00                        100.00                    100.820223 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.001328                          0.00                          0.00                      0.000000 
        10                      0.000841                          0.00                          0.00                      0.000000 
        15                      0.000534                          0.00                          0.00                      0.000000 
        20                      0.000386                          0.00                          0.00                      0.000000 
        25                      0.000324                          0.00                          0.00                      0.000000 
        30                      0.000278                          0.00                          0.00                      0.000000 
        35                      0.000246                          0.00                          0.00                      0.000000 
        40                      0.000225                  1,357,846.00                         46.61                    305.515350 
        45                      0.000212                          0.00                          0.00                      0.000000 
        50                      0.000209                          0.00                          0.00                      0.000000 
        55                      0.000216                          0.00                          0.00                      0.000000 
        60                      0.000232                          0.00                          0.00                      0.000000 
        65                      0.000264                  1,555,211.00                         53.39                    410.575704 
        70                      0.000310                          0.00                          0.00                      0.000000 
        75                      0.000385                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,057.00                        100.00                    716.091054 
 
 
----------------------------------------------------------------------------------------------------- 
 
          Idling Emissions (grams) (Currently NOT Available) 
----------------------------------------------------------------------------------------------------- 
 
----------------------------------------------------------------------------------------------------- 
 
          Evaporative Running Loss Emissions (grams) 
----------------------------------------------------------------------------------------------------- 
 
         Pollutant Name   :  FORMALDEHYDE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000000                     57,872.47                      0.000000 
 
 
         Pollutant Name   :  BUTADIENE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000001                     57,872.47                      3.472348 
 
 
         Pollutant Name   :  BENZENE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000157                     57,872.47                    545.158696 
 
 
         Pollutant Name   :  ACROLEIN 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000000                     57,872.47                      0.000000 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000000                     57,872.47                      0.000000 
 
 
----------------------------------------------------------------------------------------------------- 
 
          Total Emissions 
----------------------------------------------------------------------------------------------------- 
 
 Pollutant Name       Total Emissions (grams)   Total Emissions (Kilograms)     Total Emissions (US Tons) 
 
      Diesel_PM                  3,417.252951                      3.417253                   0.003766877 
   FORMALDEHYDE                  2,144.712899                      2.144713                   0.002364141 
      BUTADIENE                    446.770287                      0.446770                   0.000492480 
        BENZENE                  2,538.211282                      2.538211                   0.002797899 
       ACROLEIN                    100.820223                      0.100820                   0.000111135 
   ACETALDEHYDE                    716.091054                      0.716091                   0.000789355 
 
 
-------------------------------------------------- END---------------------------------------------- 



 
 Title            :    I-405 MSAT (2040) - Alt 2 
 Version          :    CT-EMFAC 2.6 
 Run Date         :    07 December 2010  11:23 AM 
 Scen Year        :    2040 
 Season           :    Annual 
 Temperature      :    68F 
 Relative Humidity:    59% 
 Area             :    Orange County 
 
================================================================================================
===== 
 
 
          Running Exhaust Emissions (grams/mile) 
------------------------------------------------------------------------------------------------
----- 
 
         Pollutant Name   :  Diesel_PM 
 
   speed(mph)          Emission Factor 
 
         5                 0.003325 
        10                 0.002613 
        15                 0.002096 
        20                 0.001736 
        25                 0.001472 
        30                 0.001303 
        35                 0.001195 
        40                 0.001093 
        45                 0.001096 
        50                 0.001082 
        55                 0.001121 
        60                 0.001176 
        65                 0.001243 
        70                 0.001360 
        75                 0.001496 
 
 
         Pollutant Name   :  FORMALDEHYDE 
 
   speed(mph)          Emission Factor 
 
         5                 0.003570 
        10                 0.002291 
        15                 0.001499 
        20                 0.001097 
        25                 0.000905 
        30                 0.000772 
        35                 0.000682 
        40                 0.000630 
        45                 0.000601 
        50                 0.000603 
        55                 0.000641 
        60                 0.000708 
        65                 0.000829 
        70                 0.000983 
        75                 0.001237 
 
 
         Pollutant Name   :  BUTADIENE 
 
   speed(mph)          Emission Factor 
 
         5                 0.000542 
        10                 0.000363 
        15                 0.000256 
        20                 0.000194 
        25                 0.000155 
        30                 0.000131 
        35                 0.000116 



        40                 0.000110 
        45                 0.000109 
        50                 0.000115 
        55                 0.000131 
        60                 0.000153 
        65                 0.000189 
        70                 0.000232 
        75                 0.000302 
 
 
         Pollutant Name   :  BENZENE 
 
   speed(mph)          Emission Factor 
 
         5                 0.002572 
        10                 0.001709 
        15                 0.001196 
        20                 0.000898 
        25                 0.000721 
        30                 0.000607 
        35                 0.000537 
        40                 0.000508 
        45                 0.000498 
        50                 0.000523 
        55                 0.000589 
        60                 0.000682 
        65                 0.000838 
        70                 0.001021 
        75                 0.001319 
 
 
         Pollutant Name   :  ACROLEIN 
 
   speed(mph)          Emission Factor 
 
         5                 0.000123 
        10                 0.000083 
        15                 0.000059 
        20                 0.000044 
        25                 0.000035 
        30                 0.000030 
        35                 0.000026 
        40                 0.000025 
        45                 0.000025 
        50                 0.000026 
        55                 0.000030 
        60                 0.000035 
        65                 0.000043 
        70                 0.000053 
        75                 0.000069 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
   speed(mph)          Emission Factor 
 
         5                 0.001328 
        10                 0.000841 
        15                 0.000534 
        20                 0.000386 
        25                 0.000324 
        30                 0.000278 
        35                 0.000246 
        40                 0.000225 
        45                 0.000212 
        50                 0.000209 
        55                 0.000216 
        60                 0.000232 
        65                 0.000264 
        70                 0.000310 
        75                 0.000385 



 
 
------------------------------------------------------------------------------------------------
----- 
 
          Idling Emissions (grams/idle-hour)  (Currently NOT Available) 
------------------------------------------------------------------------------------------------
----- 
 
         Pollutant Name   :   
 
   speed(mph)          Emission Factor 
 
                           0.000000 
 
 
------------------------------------------------------------------------------------------------
----- 
 
          Evaporative Running Loss Emissions (grams/minute) 
------------------------------------------------------------------------------------------------
----- 
 
         Pollutant Name   :  FORMALDEHYDE 
 
   time(min)          Emission Factor 
 
         1                 0.000000 
         2                 0.000000 
         3                 0.000000 
         4                 0.000000 
         5                 0.000000 
        10                 0.000000 
        15                 0.000000 
        20                 0.000000 
        25                 0.000000 
        30                 0.000000 
        35                 0.000000 
        40                 0.000000 
        45                 0.000000 
        50                 0.000000 
        55                 0.000000 
        60                 0.000000 
 
 
         Pollutant Name   :  BUTADIENE 
 
   time(min)          Emission Factor 
 
         1                 0.000005 
         2                 0.000003 
         3                 0.000002 
         4                 0.000002 
         5                 0.000002 
        10                 0.000001 
        15                 0.000001 
        20                 0.000001 
        25                 0.000001 
        30                 0.000001 
        35                 0.000001 
        40                 0.000001 
        45                 0.000001 
        50                 0.000001 
        55                 0.000001 
        60                 0.000001 
 
 
         Pollutant Name   :  BENZENE 
 
   time(min)          Emission Factor 
 



         1                 0.000734 
         2                 0.000390 
         3                 0.000289 
         4                 0.000249 
         5                 0.000228 
        10                 0.000184 
        15                 0.000178 
        20                 0.000171 
        25                 0.000171 
        30                 0.000169 
        35                 0.000166 
        40                 0.000166 
        45                 0.000166 
        50                 0.000166 
        55                 0.000157 
        60                 0.000157 
 
 
         Pollutant Name   :  ACROLEIN 
 
   time(min)          Emission Factor 
 
         1                 0.000000 
         2                 0.000000 
         3                 0.000000 
         4                 0.000000 
         5                 0.000000 
        10                 0.000000 
        15                 0.000000 
        20                 0.000000 
        25                 0.000000 
        30                 0.000000 
        35                 0.000000 
        40                 0.000000 
        45                 0.000000 
        50                 0.000000 
        55                 0.000000 
        60                 0.000000 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
   time(min)          Emission Factor 
 
         1                 0.000000 
         2                 0.000000 
         3                 0.000000 
         4                 0.000000 
         5                 0.000000 
        10                 0.000000 
        15                 0.000000 
        20                 0.000000 
        25                 0.000000 
        30                 0.000000 
        35                 0.000000 
        40                 0.000000 
        45                 0.000000 
        50                 0.000000 
        55                 0.000000 
        60                 0.000000 
 
 
-------------------------------------------------- END------------------------------------------
---- 



 
 Title             :       I-405 MSAT (2040) - Alt 3 
 Version           :       CT-EMFAC 2.6 
 Run Date          :       07 December 2010  11:27 AM 
 Scen Year         :       2040 
 Season            :       Annual 
 Temperature       :       68F 
 Relative Humidity :       59% 
 Area              :       Orange County 
 
 Peak User Input   : 
                          Total VMT        Volume (vph)     Road Length(mi)     Number of Hours 
                            1357860                                                             
                          VMT Distribution(%) by Speed(mph) 
                (mph)     5    10    15    20    25    30    35    40    45    50    55    60    65    70   >75 
                    %                                                         100                               
 Offpeak User Input: 
                          Total VMT        Volume (vph)     Road Length(mi)     Number of Hours 
                            1555211                                                             
                          VMT Distribution(%) by Speed(mph) 
                (mph)     5    10    15    20    25    30    35    40    45    50    55    60    65    70   >75 
                    %                                                                           100             
 
===================================================================================================== 
 
 
          Running Exhaust Emissions (grams)  
----------------------------------------------------------------------------------------------------- 
 
         Pollutant Name   :  Diesel_PM 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.003325                          0.00                          0.00                      0.000000 
        10                      0.002613                          0.00                          0.00                      0.000000 
        15                      0.002096                          0.00                          0.00                      0.000000 
        20                      0.001736                          0.00                          0.00                      0.000000 
        25                      0.001472                          0.00                          0.00                      0.000000 
        30                      0.001303                          0.00                          0.00                      0.000000 
        35                      0.001195                          0.00                          0.00                      0.000000 
        40                      0.001093                          0.00                          0.00                      0.000000 
        45                      0.001096                          0.00                          0.00                      0.000000 
        50                      0.001082                  1,357,860.00                         46.61                  1,469.204520 
        55                      0.001121                          0.00                          0.00                      0.000000 
        60                      0.001176                          0.00                          0.00                      0.000000 
        65                      0.001243                  1,555,211.00                         53.39                  1,933.127273 
        70                      0.001360                          0.00                          0.00                      0.000000 
        75                      0.001496                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,071.00                        100.00                  3,402.331793 
 
 
         Pollutant Name   :  FORMALDEHYDE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.003570                          0.00                          0.00                      0.000000 
        10                      0.002291                          0.00                          0.00                      0.000000 
        15                      0.001499                          0.00                          0.00                      0.000000 
        20                      0.001097                          0.00                          0.00                      0.000000 
        25                      0.000905                          0.00                          0.00                      0.000000 
        30                      0.000772                          0.00                          0.00                      0.000000 
        35                      0.000682                          0.00                          0.00                      0.000000 
        40                      0.000630                          0.00                          0.00                      0.000000 
        45                      0.000601                          0.00                          0.00                      0.000000 
        50                      0.000603                  1,357,860.00                         46.61                    818.789580 
        55                      0.000641                          0.00                          0.00                      0.000000 
        60                      0.000708                          0.00                          0.00                      0.000000 
        65                      0.000829                  1,555,211.00                         53.39                  1,289.269919 
        70                      0.000983                          0.00                          0.00                      0.000000 
        75                      0.001237                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,071.00                        100.00                  2,108.059499 
 
 
         Pollutant Name   :  BUTADIENE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.000542                          0.00                          0.00                      0.000000 
        10                      0.000363                          0.00                          0.00                      0.000000 
        15                      0.000256                          0.00                          0.00                      0.000000 
        20                      0.000194                          0.00                          0.00                      0.000000 
        25                      0.000155                          0.00                          0.00                      0.000000 
        30                      0.000131                          0.00                          0.00                      0.000000 
        35                      0.000116                          0.00                          0.00                      0.000000 
        40                      0.000110                          0.00                          0.00                      0.000000 
        45                      0.000109                          0.00                          0.00                      0.000000 
        50                      0.000115                  1,357,860.00                         46.61                    156.153900 
        55                      0.000131                          0.00                          0.00                      0.000000 
        60                      0.000153                          0.00                          0.00                      0.000000 
        65                      0.000189                  1,555,211.00                         53.39                    293.934879 
        70                      0.000232                          0.00                          0.00                      0.000000 
        75                      0.000302                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,071.00                        100.00                    450.088779 
 
 
         Pollutant Name   :  BENZENE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.002572                          0.00                          0.00                      0.000000 
        10                      0.001709                          0.00                          0.00                      0.000000 
        15                      0.001196                          0.00                          0.00                      0.000000 
        20                      0.000898                          0.00                          0.00                      0.000000 
        25                      0.000721                          0.00                          0.00                      0.000000 
        30                      0.000607                          0.00                          0.00                      0.000000 
        35                      0.000537                          0.00                          0.00                      0.000000 
        40                      0.000508                          0.00                          0.00                      0.000000 
        45                      0.000498                          0.00                          0.00                      0.000000 
        50                      0.000523                  1,357,860.00                         46.61                    710.160780 
        55                      0.000589                          0.00                          0.00                      0.000000 
        60                      0.000682                          0.00                          0.00                      0.000000 



        65                      0.000838                  1,555,211.00                         53.39                  1,303.266818 
        70                      0.001021                          0.00                          0.00                      0.000000 
        75                      0.001319                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,071.00                        100.00                  2,013.427598 
 
 
         Pollutant Name   :  ACROLEIN 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.000123                          0.00                          0.00                      0.000000 
        10                      0.000083                          0.00                          0.00                      0.000000 
        15                      0.000059                          0.00                          0.00                      0.000000 
        20                      0.000044                          0.00                          0.00                      0.000000 
        25                      0.000035                          0.00                          0.00                      0.000000 
        30                      0.000030                          0.00                          0.00                      0.000000 
        35                      0.000026                          0.00                          0.00                      0.000000 
        40                      0.000025                          0.00                          0.00                      0.000000 
        45                      0.000025                          0.00                          0.00                      0.000000 
        50                      0.000026                  1,357,860.00                         46.61                     35.304360 
        55                      0.000030                          0.00                          0.00                      0.000000 
        60                      0.000035                          0.00                          0.00                      0.000000 
        65                      0.000043                  1,555,211.00                         53.39                     66.874073 
        70                      0.000053                          0.00                          0.00                      0.000000 
        75                      0.000069                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,071.00                        100.00                    102.178433 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
   speed(mph)   Emission Factor(grams/mile)                  VMT by Speed    VMT-Speed Distribution (%)            Emissions by Speed 
 
         5                      0.001328                          0.00                          0.00                      0.000000 
        10                      0.000841                          0.00                          0.00                      0.000000 
        15                      0.000534                          0.00                          0.00                      0.000000 
        20                      0.000386                          0.00                          0.00                      0.000000 
        25                      0.000324                          0.00                          0.00                      0.000000 
        30                      0.000278                          0.00                          0.00                      0.000000 
        35                      0.000246                          0.00                          0.00                      0.000000 
        40                      0.000225                          0.00                          0.00                      0.000000 
        45                      0.000212                          0.00                          0.00                      0.000000 
        50                      0.000209                  1,357,860.00                         46.61                    283.792740 
        55                      0.000216                          0.00                          0.00                      0.000000 
        60                      0.000232                          0.00                          0.00                      0.000000 
        65                      0.000264                  1,555,211.00                         53.39                    410.575704 
        70                      0.000310                          0.00                          0.00                      0.000000 
        75                      0.000385                          0.00                          0.00                      0.000000 
---------------- 
   Total                                                      2,913,071.00                        100.00                    694.368444 
 
 
----------------------------------------------------------------------------------------------------- 
 
          Idling Emissions (grams) (Currently NOT Available) 
----------------------------------------------------------------------------------------------------- 
 
----------------------------------------------------------------------------------------------------- 
 
          Evaporative Running Loss Emissions (grams) 
----------------------------------------------------------------------------------------------------- 
 
         Pollutant Name   :  FORMALDEHYDE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000000                     51,083.52                      0.000000 
 
 
         Pollutant Name   :  BUTADIENE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000001                     51,083.52                      3.065011 
 
 
         Pollutant Name   :  BENZENE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000157                     51,083.52                    481.206787 
 
 
         Pollutant Name   :  ACROLEIN 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000000                     51,083.52                      0.000000 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
              Emission Factor(grams/min)       total running time(hrs)                     Emissions 
 
                                0.000000                     51,083.52                      0.000000 
 
 
----------------------------------------------------------------------------------------------------- 
 
          Total Emissions 
----------------------------------------------------------------------------------------------------- 
 
 Pollutant Name       Total Emissions (grams)   Total Emissions (Kilograms)     Total Emissions (US Tons) 
 
      Diesel_PM                  3,402.331793                      3.402332                   0.003750429 
   FORMALDEHYDE                  2,108.059499                      2.108059                   0.002323738 
      BUTADIENE                    453.153790                      0.453154                   0.000499517 
        BENZENE                  2,494.634385                      2.494634                   0.002749864 
       ACROLEIN                    102.178433                      0.102178                   0.000112632 
   ACETALDEHYDE                    694.368444                      0.694368                   0.000765410 
 
 
-------------------------------------------------- END---------------------------------------------- 



 
 Title            :    I-405 MSAT (2040) - Alt 3 
 Version          :    CT-EMFAC 2.6 
 Run Date         :    07 December 2010  11:26 AM 
 Scen Year        :    2040 
 Season           :    Annual 
 Temperature      :    68F 
 Relative Humidity:    59% 
 Area             :    Orange County 
 
================================================================================================
===== 
 
 
          Running Exhaust Emissions (grams/mile) 
------------------------------------------------------------------------------------------------
----- 
 
         Pollutant Name   :  Diesel_PM 
 
   speed(mph)          Emission Factor 
 
         5                 0.003325 
        10                 0.002613 
        15                 0.002096 
        20                 0.001736 
        25                 0.001472 
        30                 0.001303 
        35                 0.001195 
        40                 0.001093 
        45                 0.001096 
        50                 0.001082 
        55                 0.001121 
        60                 0.001176 
        65                 0.001243 
        70                 0.001360 
        75                 0.001496 
 
 
         Pollutant Name   :  FORMALDEHYDE 
 
   speed(mph)          Emission Factor 
 
         5                 0.003570 
        10                 0.002291 
        15                 0.001499 
        20                 0.001097 
        25                 0.000905 
        30                 0.000772 
        35                 0.000682 
        40                 0.000630 
        45                 0.000601 
        50                 0.000603 
        55                 0.000641 
        60                 0.000708 
        65                 0.000829 
        70                 0.000983 
        75                 0.001237 
 
 
         Pollutant Name   :  BUTADIENE 
 
   speed(mph)          Emission Factor 
 
         5                 0.000542 
        10                 0.000363 
        15                 0.000256 
        20                 0.000194 
        25                 0.000155 
        30                 0.000131 
        35                 0.000116 



        40                 0.000110 
        45                 0.000109 
        50                 0.000115 
        55                 0.000131 
        60                 0.000153 
        65                 0.000189 
        70                 0.000232 
        75                 0.000302 
 
 
         Pollutant Name   :  BENZENE 
 
   speed(mph)          Emission Factor 
 
         5                 0.002572 
        10                 0.001709 
        15                 0.001196 
        20                 0.000898 
        25                 0.000721 
        30                 0.000607 
        35                 0.000537 
        40                 0.000508 
        45                 0.000498 
        50                 0.000523 
        55                 0.000589 
        60                 0.000682 
        65                 0.000838 
        70                 0.001021 
        75                 0.001319 
 
 
         Pollutant Name   :  ACROLEIN 
 
   speed(mph)          Emission Factor 
 
         5                 0.000123 
        10                 0.000083 
        15                 0.000059 
        20                 0.000044 
        25                 0.000035 
        30                 0.000030 
        35                 0.000026 
        40                 0.000025 
        45                 0.000025 
        50                 0.000026 
        55                 0.000030 
        60                 0.000035 
        65                 0.000043 
        70                 0.000053 
        75                 0.000069 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
   speed(mph)          Emission Factor 
 
         5                 0.001328 
        10                 0.000841 
        15                 0.000534 
        20                 0.000386 
        25                 0.000324 
        30                 0.000278 
        35                 0.000246 
        40                 0.000225 
        45                 0.000212 
        50                 0.000209 
        55                 0.000216 
        60                 0.000232 
        65                 0.000264 
        70                 0.000310 
        75                 0.000385 



 
 
------------------------------------------------------------------------------------------------
----- 
 
          Idling Emissions (grams/idle-hour)  (Currently NOT Available) 
------------------------------------------------------------------------------------------------
----- 
 
         Pollutant Name   :   
 
   speed(mph)          Emission Factor 
 
                           0.000000 
 
 
------------------------------------------------------------------------------------------------
----- 
 
          Evaporative Running Loss Emissions (grams/minute) 
------------------------------------------------------------------------------------------------
----- 
 
         Pollutant Name   :  FORMALDEHYDE 
 
   time(min)          Emission Factor 
 
         1                 0.000000 
         2                 0.000000 
         3                 0.000000 
         4                 0.000000 
         5                 0.000000 
        10                 0.000000 
        15                 0.000000 
        20                 0.000000 
        25                 0.000000 
        30                 0.000000 
        35                 0.000000 
        40                 0.000000 
        45                 0.000000 
        50                 0.000000 
        55                 0.000000 
        60                 0.000000 
 
 
         Pollutant Name   :  BUTADIENE 
 
   time(min)          Emission Factor 
 
         1                 0.000005 
         2                 0.000003 
         3                 0.000002 
         4                 0.000002 
         5                 0.000002 
        10                 0.000001 
        15                 0.000001 
        20                 0.000001 
        25                 0.000001 
        30                 0.000001 
        35                 0.000001 
        40                 0.000001 
        45                 0.000001 
        50                 0.000001 
        55                 0.000001 
        60                 0.000001 
 
 
         Pollutant Name   :  BENZENE 
 
   time(min)          Emission Factor 
 



         1                 0.000734 
         2                 0.000390 
         3                 0.000289 
         4                 0.000249 
         5                 0.000228 
        10                 0.000184 
        15                 0.000178 
        20                 0.000171 
        25                 0.000171 
        30                 0.000169 
        35                 0.000166 
        40                 0.000166 
        45                 0.000166 
        50                 0.000166 
        55                 0.000157 
        60                 0.000157 
 
 
         Pollutant Name   :  ACROLEIN 
 
   time(min)          Emission Factor 
 
         1                 0.000000 
         2                 0.000000 
         3                 0.000000 
         4                 0.000000 
         5                 0.000000 
        10                 0.000000 
        15                 0.000000 
        20                 0.000000 
        25                 0.000000 
        30                 0.000000 
        35                 0.000000 
        40                 0.000000 
        45                 0.000000 
        50                 0.000000 
        55                 0.000000 
        60                 0.000000 
 
 
         Pollutant Name   :  ACETALDEHYDE 
 
   time(min)          Emission Factor 
 
         1                 0.000000 
         2                 0.000000 
         3                 0.000000 
         4                 0.000000 
         5                 0.000000 
        10                 0.000000 
        15                 0.000000 
        20                 0.000000 
        25                 0.000000 
        30                 0.000000 
        35                 0.000000 
        40                 0.000000 
        45                 0.000000 
        50                 0.000000 
        55                 0.000000 
        60                 0.000000 
 
 
-------------------------------------------------- END------------------------------------------
---- 



Appendix F 
 

CO Hot Spot Analysis 
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      JOB: Beach Blvd & McFadden Ave                            RUN: Project 2020 -- AM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME :  8:47:52 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    542.0        .0     542.0     500.0 *     500.   360. AG   3075.   1.7    .0 **** 
       2. NBD                 *    542.0     500.0     542.0    1000.0 *     500.   360. AG   3262.   1.7    .0 68.0 
       3. NBQ                 *    542.0     452.0     542.0     420.8 *      31.   180. AG     11. 100.0    .0 84.0  .39   1.6 
       4. SBA                 *    464.0    1000.0     464.0     500.0 *     500.   180. AG   3119.   1.7    .0 92.0 
       5. SBD                 *    464.0     500.0     464.0        .0 *     500.   180. AG   3100.   1.7    .0 68.0 
       6. SBQ                 *    464.0     548.0     464.0     584.9 *      37.   360. AG      9. 100.0    .0 72.0  .46   1.9 
       7. EBA                 *       .0     476.0     500.0     476.0 *     500.    90. AG    784.   1.7    .0 64.0 
       8. EBD                 *    500.0     476.0    1000.0     476.0 *     500.    90. AG    664.   1.7    .0 44.0 
       9. EBQ                 *    428.0     476.0     378.1     476.0 *      50.   270. AG     21. 100.0    .0 44.0  .67   2.5 
      10. WBA                 *   1000.0     524.0     500.0     524.0 *     500.   270. AG   1090.   1.7    .0 68.0 
      11. WBD                 *    500.0     524.0        .0     524.0 *     500.   270. AG   1042.   1.7    .0 44.0 
      12. WBQ                 *    584.0     524.0     695.7     524.0 *     112.    90. AG     21. 100.0    .0 48.0  .93   5.7 
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      JOB: Beach Blvd & McFadden Ave                            RUN: Project 2020 -- AM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME :  8:47:52 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       13       3.0      3075       1600       2.64      3        3 
       6. SBQ                 *      60       13       3.0      3119       1600       2.64      3        3 
       9. EBQ                 *      60       44       3.0       784       1600       2.64      3        3 
      12. WBQ                 *      60       44       3.0      1090       1600       2.64      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       408.0      568.0        5.4   * 
      2. Rcpt_2               *       604.0      568.0        5.4   * 
      3. Rcpt_3               *       408.0      432.0        5.4   * 
      4. Rcpt_4               *       604.0      432.0        5.4   * 
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      JOB: Beach Blvd & McFadden Ave                            RUN: Project 2020 -- AM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .1    .0    .2    .1 
  10.  *    .3    .0    .5    .0 
  20.  *    .4    .0    .3    .0 
  30.  *    .3    .0    .3    .0 
  40.  *    .3    .0    .3    .0 
  50.  *    .3    .0    .2    .0 
  60.  *    .2    .0    .2    .1 
  70.  *    .2    .0    .3    .2 
  80.  *    .2    .0    .3    .1 
  90.  *    .3    .0    .2    .0 
 100.  *    .3    .1    .2    .0 
 110.  *    .3    .1    .2    .0 
 120.  *    .2    .2    .2    .0 
 130.  *    .3    .2    .3    .0 
 140.  *    .4    .2    .3    .0 
 150.  *    .4    .2    .3    .0 
 160.  *    .4    .2    .3    .0 
 170.  *    .4    .1    .2    .0 
 180.  *    .1    .3    .1    .1 
 190.  *    .0    .3    .0    .2 
 200.  *    .0    .4    .0    .3 
 210.  *    .1    .3    .0    .3 
 220.  *    .1    .4    .0    .3 
 230.  *    .1    .3    .0    .2 
 240.  *    .1    .3    .0    .2 
 250.  *    .1    .4    .0    .2 
 260.  *    .1    .3    .0    .2 
 270.  *    .0    .2    .0    .2 
 280.  *    .0    .2    .1    .3 
 290.  *    .0    .2    .2    .3 
 300.  *    .0    .2    .1    .2 
 310.  *    .0    .3    .0    .2 
 320.  *    .0    .3    .0    .3 
 330.  *    .0    .3    .0    .3 
 340.  *    .0    .3    .1    .4 
 350.  *    .0    .2    .1    .3 
 360.  *    .1    .0    .2    .1 
 ------*------------------------ 
 MAX   *    .4    .4    .5    .4 
 DEGR. *   20   200    10   340 
 
 THE HIGHEST CONCENTRATION OF     .50 PPM OCCURRED AT RECEPTOR REC3 . 
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      JOB: Bristol St & I-405 NB Off-Ramps/SC Plaza             RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 12/ 1/10 
      TIME : 18: 4:45 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    524.0        .0     524.0     500.0 *     500.   360. AG   2353.   1.7    .0 68.0 
       2. NBD                 *    524.0     500.0     524.0    1000.0 *     500.   360. AG   3308.   1.7    .0 68.0 
       3. NBQ                 *    524.0     476.0     524.0     418.1 *      58.   180. AG      8. 100.0    .0 48.0  .60   2.9 
       4. SBA                 *    470.0    1000.0     470.0     500.0 *     500.   180. AG   2586.   1.7    .0 80.0 
       5. SBD                 *    470.0     500.0     470.0        .0 *     500.   180. AG   3620.   1.7   1.0 80.0 
       6. SBQ                 *    470.0     560.0     470.0     610.9 *      51.   360. AG     11. 100.0    .0 60.0  .52   2.6 
       7. EBA                 *       .0     488.0     500.0     488.0 *     500.    90. AG    681.   1.7    .0 44.0 
       8. EBQ                 *    440.0     488.0     354.4     488.0 *      86.   270. AG      9. 100.0    .0 24.0  .80   4.3 
       9. WBA                 *   1000.0     530.0     500.0     530.0 *     500.   270. AG   1642.   1.7    .0 80.0 
      10. WBD                 *    500.0     530.0        .0     530.0 *     500.   270. AG    334.   1.7    .0 44.0 
      11. WBQ                 *    548.0     530.0     627.1     530.0 *      79.    90. AG     23. 100.0    .0 60.0  .77   4.0 
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      JOB: Bristol St & I-405 NB Off-Ramps/SC Plaza             RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 12/ 1/10 
      TIME : 18: 4:45 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       18       3.0      2353       1600       2.64      3        3 
       6. SBQ                 *      60       18       3.0      2586       1600       2.64      3        3 
       8. EBQ                 *      60       39       3.0       681       1600       2.64      3        3 
      11. WBQ                 *      60       39       3.0      1642       1600       2.64      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       420.0      580.0        5.4   * 
      2. Rcpt_2               *       568.0      580.0        5.4   * 
      3. Rcpt_3               *       420.0      456.0        5.4   * 
      4. Rcpt_4               *       568.0      456.0        5.4   * 
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      JOB: Bristol St & I-405 NB Off-Ramps/SC Plaza             RUN: Project 2020 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .1    .1    .1    .4 
  10.  *    .3    .0    .3    .2 
  20.  *    .4    .0    .4    .2 
  30.  *    .3    .0    .4    .1 
  40.  *    .2    .0    .3    .1 
  50.  *    .2    .0    .3    .1 
  60.  *    .2    .0    .3    .1 
  70.  *    .2    .0    .4    .1 
  80.  *    .2    .0    .4    .1 
  90.  *    .3    .1    .3    .0 
 100.  *    .3    .2    .3    .0 
 110.  *    .3    .1    .3    .0 
 120.  *    .3    .1    .3    .0 
 130.  *    .2    .1    .3    .0 
 140.  *    .3    .2    .3    .0 
 150.  *    .3    .2    .3    .0 
 160.  *    .4    .2    .4    .0 
 170.  *    .4    .2    .4    .0 
 180.  *    .2    .3    .1    .1 
 190.  *    .0    .6    .0    .3 
 200.  *    .0    .5    .0    .4 
 210.  *    .0    .5    .0    .4 
 220.  *    .0    .4    .0    .3 
 230.  *    .0    .5    .0    .2 
 240.  *    .0    .4    .0    .2 
 250.  *    .0    .3    .0    .2 
 260.  *    .0    .3    .0    .2 
 270.  *    .0    .3    .0    .2 
 280.  *    .0    .3    .1    .3 
 290.  *    .0    .3    .1    .2 
 300.  *    .0    .3    .1    .2 
 310.  *    .0    .3    .0    .3 
 320.  *    .0    .3    .0    .3 
 330.  *    .0    .3    .0    .5 
 340.  *    .0    .4    .0    .5 
 350.  *    .0    .4    .0    .5 
 360.  *    .1    .1    .1    .4 
 ------*------------------------ 
 MAX   *    .4    .6    .4    .5 
 DEGR. *   20   190    20   330 
 
 THE HIGHEST CONCENTRATION OF     .60 PPM OCCURRED AT RECEPTOR REC2 . 
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      JOB: Euclid St & I-405 NB Ramps/Newhope St                RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 12/ 6/10 
      TIME :  8:51: 5 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    530.0        .0     530.0     500.0 *     500.   360. AG    917.   1.7    .0 80.0 
       2. NBD                 *    530.0     500.0     530.0    1000.0 *     500.   360. AG   1440.   1.7    .0 56.0 
       3. NBQ                 *    530.0     440.0     530.0     408.0 *      32.   180. AG     19. 100.0    .0 60.0  .30   1.6 
       4. SBA                 *    476.0    1000.0     476.0     500.0 *     500.   180. AG   1242.   1.7    .0 68.0 
       5. SBD                 *    476.0     500.0     476.0        .0 *     500.   180. AG   2406.   1.7    .0 56.0 
       6. SBQ                 *    476.0     548.0     476.0     602.2 *      54.   360. AG     15. 100.0    .0 48.0  .51   2.8 
       7. EBA                 *       .0     470.0     500.0     470.0 *     500.    90. AG   2097.   1.7    .0 80.0 
       8. EBD                 *    500.0     470.0    1000.0     470.0 *     500.    90. AG    454.   1.7    .0 44.0 
       9. EBQ                 *    452.0     470.0     394.7     470.0 *      57.   270. AG     15. 100.0    .0 60.0  .52   2.9 
      10. WBA                 *   1000.0     524.0     500.0     524.0 *     500.   270. AG    712.   1.7    .0 68.0 
      11. WBD                 *    500.0     524.0        .0     524.0 *     500.   270. AG    712.   1.7    .0 44.0 
      12. WBQ                 *    560.0     524.0     584.3     524.0 *      24.    90. AG     12. 100.0    .0 48.0  .22   1.2 
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      JOB: Euclid St & I-405 NB Ramps/Newhope St                RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 12/ 6/10 
      TIME :  8:51: 5 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       32       3.0       917       1600       2.64      3        3 
       6. SBQ                 *      60       32       3.0      1242       1600       2.64      3        3 
       9. EBQ                 *      60       25       3.0      2097       1600       2.64      3        3 
      12. WBQ                 *      60       25       3.0       712       1600       2.64      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       432.0      568.0        5.4   * 
      2. Rcpt_2               *       580.0      568.0        5.4   * 
      3. Rcpt_3               *       432.0      420.0        5.4   * 
      4. Rcpt_4               *       580.0      420.0        5.4   * 
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      JOB: Euclid St & I-405 NB Ramps/Newhope St                RUN: Project 2020 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .0    .0    .2    .0 
  10.  *    .1    .0    .3    .0 
  20.  *    .2    .0    .4    .0 
  30.  *    .2    .0    .3    .0 
  40.  *    .2    .0    .3    .0 
  50.  *    .1    .0    .2    .0 
  60.  *    .1    .0    .2    .0 
  70.  *    .2    .0    .2    .0 
  80.  *    .1    .0    .1    .0 
  90.  *    .1    .0    .1    .0 
 100.  *    .2    .1    .1    .0 
 110.  *    .1    .1    .1    .0 
 120.  *    .1    .1    .1    .0 
 130.  *    .1    .0    .1    .0 
 140.  *    .1    .0    .1    .0 
 150.  *    .2    .0    .2    .0 
 160.  *    .4    .0    .2    .0 
 170.  *    .3    .0    .2    .0 
 180.  *    .2    .0    .1    .0 
 190.  *    .1    .2    .0    .1 
 200.  *    .1    .2    .0    .2 
 210.  *    .1    .1    .0    .2 
 220.  *    .1    .2    .0    .2 
 230.  *    .1    .3    .0    .1 
 240.  *    .1    .2    .0    .1 
 250.  *    .2    .2    .0    .1 
 260.  *    .2    .3    .0    .1 
 270.  *    .0    .1    .1    .2 
 280.  *    .0    .1    .2    .3 
 290.  *    .0    .1    .2    .2 
 300.  *    .0    .1    .1    .2 
 310.  *    .0    .1    .1    .0 
 320.  *    .0    .2    .1    .0 
 330.  *    .0    .2    .1    .2 
 340.  *    .0    .2    .1    .2 
 350.  *    .0    .1    .1    .1 
 360.  *    .0    .0    .2    .0 
 ------*------------------------ 
 MAX   *    .4    .3    .4    .3 
 DEGR. *  160   230    20   280 
 
 THE HIGHEST CONCENTRATION OF     .40 PPM OCCURRED AT RECEPTOR REC3 . 
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      JOB: Goldenwest St & Bolsa Ave                            RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 13: 9:21 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    536.0        .0     536.0     500.0 *     500.   360. AG   1785.   1.7    .0 92.0 
       2. NBD                 *    536.0     500.0     536.0    1000.0 *     500.   360. AG   1923.   1.7    .0 56.0 
       3. NBQ                 *    536.0     428.0     536.0     379.3 *      49.   180. AG     21. 100.0    .0 72.0  .45   2.5 
       4. SBA                 *    464.0    1000.0     464.0     500.0 *     500.   180. AG   1392.   1.7    .0 92.0 
       5. SBD                 *    464.0     500.0     464.0        .0 *     500.   180. AG   1817.   1.7    .0 56.0 
       6. SBQ                 *    464.0     572.0     464.0     610.1 *      38.   360. AG     21. 100.0    .0 72.0  .35   1.9 
       7. EBA                 *       .0     464.0     500.0     464.0 *     500.    90. AG   1779.   1.7    .0 92.0 
       8. EBD                 *    500.0     464.0    1000.0     464.0 *     500.    90. AG   1893.   1.7    .0 68.0 
       9. EBQ                 *    428.0     464.0     384.3     464.0 *      44.   270. AG     19. 100.0    .0 72.0  .40   2.2 
      10. WBA                 *   1000.0     536.0     500.0     536.0 *     500.   270. AG   1797.   1.7    .0 92.0 
      11. WBD                 *    500.0     536.0        .0     536.0 *     500.   270. AG   1120.   1.7    .0 56.0 
      12. WBQ                 *    572.0     536.0     616.1     536.0 *      44.    90. AG     19. 100.0    .0 72.0  .40   2.2 
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      JOB: Goldenwest St & Bolsa Ave                            RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 13: 9:21 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       30       3.0      1785       1600       2.64      3        3 
       6. SBQ                 *      60       30       3.0      1392       1600       2.64      3        3 
       9. EBQ                 *      60       27       3.0      1779       1600       2.64      3        3 
      12. WBQ                 *      60       27       3.0      1797       1600       2.64      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       408.0      592.0        5.4   * 
      2. Rcpt_2               *       592.0      592.0        5.4   * 
      3. Rcpt_3               *       408.0      408.0        5.4   * 
      4. Rcpt_4               *       592.0      408.0        5.4   * 
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      JOB: Goldenwest St & Bolsa Ave                            RUN: Project 2020 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .0    .0    .2    .3 
  10.  *    .1    .0    .2    .2 
  20.  *    .2    .0    .3    .2 
  30.  *    .2    .0    .3    .2 
  40.  *    .2    .0    .3    .2 
  50.  *    .2    .0    .3    .2 
  60.  *    .2    .0    .4    .2 
  70.  *    .2    .0    .5    .2 
  80.  *    .2    .0    .4    .1 
  90.  *    .4    .1    .3    .0 
 100.  *    .3    .1    .2    .0 
 110.  *    .4    .2    .2    .0 
 120.  *    .3    .2    .2    .0 
 130.  *    .3    .2    .2    .0 
 140.  *    .3    .2    .2    .0 
 150.  *    .3    .2    .2    .0 
 160.  *    .3    .2    .2    .0 
 170.  *    .2    .2    .1    .0 
 180.  *    .1    .3    .0    .1 
 190.  *    .1    .3    .0    .1 
 200.  *    .1    .4    .0    .2 
 210.  *    .2    .4    .0    .2 
 220.  *    .2    .3    .0    .2 
 230.  *    .2    .3    .0    .2 
 240.  *    .2    .3    .0    .2 
 250.  *    .2    .4    .0    .2 
 260.  *    .1    .2    .0    .3 
 270.  *    .0    .1    .1    .4 
 280.  *    .0    .1    .1    .3 
 290.  *    .0    .1    .1    .3 
 300.  *    .0    .1    .1    .3 
 310.  *    .0    .1    .1    .2 
 320.  *    .0    .2    .1    .2 
 330.  *    .0    .2    .1    .4 
 340.  *    .0    .1    .1    .5 
 350.  *    .0    .1    .1    .4 
 360.  *    .0    .0    .2    .3 
 ------*------------------------ 
 MAX   *    .4    .4    .5    .5 
 DEGR. *   90   200    70   340 
 
 THE HIGHEST CONCENTRATION OF     .50 PPM OCCURRED AT RECEPTOR REC3 . 
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      JOB: I-405 Off-Ramp/SR22 Ramps & Garden Grove             RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 11/24/10 
      TIME : 16:58:14 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    518.0        .0     518.0     500.0 *     500.   360. AG   1252.   1.7    .0 56.0 
       2. NBD                 *    518.0     500.0     518.0    1000.0 *     500.   360. AG   1330.   1.7    .0 32.0 
       3. NBQ                 *    518.0     464.0     518.0     397.9 *      66.   180. AG     10. 100.0    .0 36.0  .60   3.4 
       4. SBA                 *    488.0    1000.0     488.0     500.0 *     500.   180. AG    465.   1.7    .0 44.0 
       5. SBQ                 *    488.0     536.0     488.0     572.8 *      37.   360. AG      7. 100.0    .0 24.0  .33   1.9 
       6. EBA                 *       .0     482.0     500.0     482.0 *     500.    90. AG   1400.   1.7    .0 56.0 
       7. EBD                 *    500.0     482.0    1000.0     482.0 *     500.    90. AG    576.   1.7    .0 32.0 
       8. EBQ                 *    476.0     482.0     404.7     482.0 *      71.   270. AG     10. 100.0    .0 36.0  .65   3.6 
       9. WBA                 *   1000.0     518.0     500.0     518.0 *     500.   270. AG    365.   1.7    .0 56.0 
      10. WBD                 *    500.0     518.0        .0     518.0 *     500.   270. AG   1576.   1.7    .0 44.0 
      11. WBQ                 *    536.0     518.0     554.5     518.0 *      19.    90. AG     10. 100.0    .0 36.0  .17    .9 
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      JOB: I-405 Off-Ramp/SR22 Ramps & Garden Grove             RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 11/24/10 
      TIME : 16:58:14 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       29       3.0      1252       1600       2.64      3        3 
       5. SBQ                 *      60       29       3.0       465       1600       2.64      3        3 
       8. EBQ                 *      60       28       3.0      1400       1600       2.64      3        3 
      11. WBQ                 *      60       28       3.0       365       1600       2.64      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       456.0      556.0        5.4   * 
      2. Rcpt_2               *       556.0      556.0        5.4   * 
      3. Rcpt_3               *       456.0      444.0        5.4   * 
      4. Rcpt_4               *       556.0      444.0        5.4   * 
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      JOB: I-405 Off-Ramp/SR22 Ramps & Garden Grove             RUN: Project 2020 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .0    .0    .2    .1 
  10.  *    .2    .0    .4    .0 
  20.  *    .1    .0    .3    .0 
  30.  *    .1    .0    .2    .0 
  40.  *    .1    .0    .1    .0 
  50.  *    .1    .0    .0    .0 
  60.  *    .1    .0    .0    .0 
  70.  *    .1    .0    .1    .0 
  80.  *    .0    .0    .1    .1 
  90.  *    .0    .0    .1    .0 
 100.  *    .0    .0    .0    .0 
 110.  *    .1    .0    .1    .0 
 120.  *    .0    .0    .1    .0 
 130.  *    .1    .0    .1    .0 
 140.  *    .1    .0    .1    .0 
 150.  *    .2    .0    .1    .0 
 160.  *    .2    .0    .1    .0 
 170.  *    .3    .0    .1    .0 
 180.  *    .2    .1    .0    .1 
 190.  *    .2    .1    .0    .1 
 200.  *    .2    .1    .0    .1 
 210.  *    .2    .0    .0    .1 
 220.  *    .2    .1    .0    .1 
 230.  *    .2    .2    .0    .1 
 240.  *    .2    .3    .0    .1 
 250.  *    .2    .3    .0    .1 
 260.  *    .3    .4    .0    .1 
 270.  *    .1    .2    .1    .2 
 280.  *    .0    .1    .3    .3 
 290.  *    .0    .1    .2    .3 
 300.  *    .0    .1    .2    .3 
 310.  *    .0    .1    .2    .2 
 320.  *    .0    .1    .2    .1 
 330.  *    .0    .1    .2    .1 
 340.  *    .0    .1    .2    .1 
 350.  *    .0    .1    .2    .1 
 360.  *    .0    .0    .2    .1 
 ------*------------------------ 
 MAX   *    .3    .4    .4    .3 
 DEGR. *  170   260    10   280 
 
 THE HIGHEST CONCENTRATION OF     .40 PPM OCCURRED AT RECEPTOR REC3 . 
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      JOB: I-405 SB Ramps & Ellis Ave                           RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 15:48:56 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    512.0        .0     512.0     500.0 *     500.   360. AG    193.   1.7    .0 44.0 
       2. NBD                 *    512.0     500.0     512.0    1000.0 *     500.   360. AG   1230.   1.7    .0 32.0 
       3. NBQ                 *    512.0     476.0     512.0     451.3 *      25.   180. AG     11. 100.0    .0 24.0  .45   1.3 
       4. SBA                 *    482.0    1000.0     482.0     500.0 *     500.   180. AG    429.   1.7    .0 56.0 
       5. SBD                 *    482.0     500.0     482.0        .0 *     500.   180. AG     35.   1.7    .0 32.0 
       6. SBQ                 *    482.0     548.0     482.0     588.5 *      41.   360. AG     17. 100.0    .0 36.0  .67   2.1 
       7. EBA                 *       .0     488.0     500.0     488.0 *     500.    90. AG    554.   1.7    .0 44.0 
       8. EBD                 *    500.0     488.0    1000.0     488.0 *     500.    90. AG    917.   1.7    .0 44.0 
       9. EBQ                 *    464.0     488.0     448.9     488.0 *      15.   270. AG      2. 100.0    .0 24.0  .23    .8 
      10. WBA                 *   1000.0     524.0     500.0     524.0 *     500.   270. AG   2406.   1.7    .0 68.0 
      11. WBD                 *    500.0     524.0        .0     524.0 *     500.   270. AG   1400.   1.7    .0 44.0 
      12. WBQ                 *    524.0     524.0     556.9     524.0 *      33.    90. AG      5. 100.0    .0 48.0  .50   1.7 
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      JOB: I-405 SB Ramps & Ellis Ave                           RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 15:48:56 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       47       3.0       193       1600       2.64      3        3 
       6. SBQ                 *      60       47       3.0       429       1600       2.64      3        3 
       9. EBQ                 *      60       10       3.0       554       1600       2.64      3        3 
      12. WBQ                 *      60       10       3.0      2406       1600       2.64      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       444.0      568.0        5.4   * 
      2. Rcpt_2               *       544.0      568.0        5.4   * 
      3. Rcpt_3               *       444.0      456.0        5.4   * 
      4. Rcpt_4               *       544.0      456.0        5.4   * 
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      JOB: I-405 SB Ramps & Ellis Ave                           RUN: Project 2020 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .0    .1    .1    .2 
  10.  *    .1    .0    .2    .1 
  20.  *    .1    .0    .2    .1 
  30.  *    .1    .0    .2    .1 
  40.  *    .1    .0    .2    .2 
  50.  *    .0    .0    .1    .2 
  60.  *    .0    .0    .1    .2 
  70.  *    .0    .0    .3    .3 
  80.  *    .0    .0    .3    .2 
  90.  *    .1    .1    .1    .1 
 100.  *    .2    .2    .0    .0 
 110.  *    .3    .3    .0    .0 
 120.  *    .1    .2    .0    .0 
 130.  *    .2    .1    .0    .0 
 140.  *    .1    .1    .0    .0 
 150.  *    .1    .1    .0    .0 
 160.  *    .1    .1    .0    .0 
 170.  *    .1    .1    .0    .0 
 180.  *    .1    .1    .0    .0 
 190.  *    .1    .1    .0    .0 
 200.  *    .1    .1    .0    .0 
 210.  *    .1    .2    .0    .0 
 220.  *    .1    .2    .0    .0 
 230.  *    .1    .2    .0    .0 
 240.  *    .1    .3    .0    .0 
 250.  *    .1    .2    .0    .0 
 260.  *    .1    .2    .0    .0 
 270.  *    .0    .2    .0    .0 
 280.  *    .0    .1    .2    .2 
 290.  *    .0    .1    .2    .1 
 300.  *    .0    .1    .1    .1 
 310.  *    .0    .1    .1    .1 
 320.  *    .0    .1    .1    .0 
 330.  *    .0    .1    .1    .2 
 340.  *    .0    .1    .1    .2 
 350.  *    .0    .1    .1    .2 
 360.  *    .0    .1    .1    .2 
 ------*------------------------ 
 MAX   *    .3    .3    .3    .3 
 DEGR. *  110   110    70    70 
 
 THE HIGHEST CONCENTRATION OF     .30 PPM OCCURRED AT RECEPTOR REC3 . 
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      JOB: Magnolia St & Warner Ave                             RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 12/ 1/10 
      TIME : 18: 7:38 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       
(VEH) 
      ------------------------*----------------------------------------*--------------------------------------------------------
-- 
       1. NBA                 *    530.0        .0     530.0     500.0 *     500.   360. AG   1389.   1.7    .0 80.0 
       2. NBD                 *    530.0     500.0     530.0    1000.0 *     500.   360. AG   1440.   1.7    .0 44.0 
       3. NBQ                 *    530.0     428.0     530.0     381.0 *      47.   180. AG     18. 100.0    .0 60.0  .43   2.4 
       4. SBA                 *    470.0    1000.0     470.0     500.0 *     500.   180. AG   1585.   1.7    .0 80.0 
       5. SBD                 *    470.0     500.0     470.0        .0 *     500.   180. AG   1457.   1.7    .0 56.0 
       6. SBQ                 *    470.0     572.0     470.0     625.7 *      54.   360. AG     18. 100.0    .0 60.0  .50   2.7 
       7. EBA                 *       .0     464.0     500.0     464.0 *     500.    90. AG   1694.   1.7    .0 92.0 
       8. EBD                 *    500.0     464.0    1000.0     464.0 *     500.    90. AG   1754.   1.7    .0 68.0 
       9. EBQ                 *    440.0     464.0     399.9     464.0 *      40.   270. AG     18. 100.0    .0 72.0  .36   2.0 
      10. WBA                 *   1000.0     536.0     500.0     536.0 *     500.   270. AG   1931.   1.7    .0 92.0 
      11. WBD                 *    500.0     536.0        .0     536.0 *     500.   270. AG   1948.   1.7    .0 56.0 
      12. WBQ                 *    560.0     536.0     605.6     536.0 *      46.    90. AG     18. 100.0    .0 72.0  .42   2.3 
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      JOB: Magnolia St & Warner Ave                             RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 12/ 1/10 
      TIME : 18: 7:38 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       31       3.0      1389       1600       2.64      3        3 
       6. SBQ                 *      60       31       3.0      1585       1600       2.64      3        3 
       9. EBQ                 *      60       26       3.0      1694       1600       2.64      3        3 
      12. WBQ                 *      60       26       3.0      1931       1600       2.64      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       420.0      592.0        5.4   * 
      2. Rcpt_2               *       580.0      592.0        5.4   * 
      3. Rcpt_3               *       420.0      408.0        5.4   * 
      4. Rcpt_4               *       580.0      408.0        5.4   * 
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      JOB: Magnolia St & Warner Ave                             RUN: Project 2020 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .1    .0    .3    .2 
  10.  *    .1    .0    .3    .2 
  20.  *    .2    .0    .4    .2 
  30.  *    .2    .0    .3    .2 
  40.  *    .2    .0    .2    .2 
  50.  *    .2    .0    .3    .2 
  60.  *    .1    .0    .4    .2 
  70.  *    .1    .0    .3    .2 
  80.  *    .1    .0    .2    .1 
  90.  *    .2    .1    .2    .0 
 100.  *    .3    .2    .1    .0 
 110.  *    .3    .3    .1    .0 
 120.  *    .3    .2    .1    .0 
 130.  *    .3    .2    .1    .0 
 140.  *    .2    .2    .2    .0 
 150.  *    .3    .2    .2    .0 
 160.  *    .4    .2    .2    .0 
 170.  *    .2    .2    .1    .0 
 180.  *    .2    .3    .0    .0 
 190.  *    .1    .3    .0    .1 
 200.  *    .2    .4    .0    .2 
 210.  *    .2    .3    .0    .2 
 220.  *    .2    .2    .0    .2 
 230.  *    .2    .3    .0    .1 
 240.  *    .2    .4    .0    .1 
 250.  *    .2    .4    .0    .1 
 260.  *    .1    .3    .0    .1 
 270.  *    .0    .3    .1    .2 
 280.  *    .0    .1    .1    .2 
 290.  *    .0    .2    .2    .3 
 300.  *    .0    .2    .2    .3 
 310.  *    .0    .2    .2    .3 
 320.  *    .0    .2    .2    .4 
 330.  *    .0    .2    .2    .3 
 340.  *    .0    .2    .2    .4 
 350.  *    .0    .1    .2    .4 
 360.  *    .1    .0    .3    .2 
 ------*------------------------ 
 MAX   *    .4    .4    .4    .4 
 DEGR. *  160   200    20   320 
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      JOB: Seal Beach Blvd & I-405 SB Ramps                     RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 11/24/10 
      TIME : 17:59:32 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    524.0        .0     524.0     500.0 *     500.   360. AG   1791.   1.7    .0 68.0 
       2. NBD                 *    524.0     500.0     524.0    1000.0 *     500.   360. AG   2112.   1.7    .0 56.0 
       3. NBQ                 *    524.0     476.0     524.0     439.3 *      37.   180. AG      7. 100.0    .0 48.0  .42   1.9 
       4. SBA                 *    470.0    1000.0     470.0     500.0 *     500.   180. AG   2217.   1.7    .0 80.0 
       5. SBD                 *    470.0     500.0     470.0        .0 *     500.   180. AG   2052.   1.7    .0 56.0 
       6. SBQ                 *    470.0     536.0     470.0     572.3 *      36.   360. AG      9. 100.0    .0 60.0  .42   1.8 
       7. EBA                 *       .0     488.0     500.0     488.0 *     500.    90. AG    230.   1.7    .0 44.0 
       8. EBD                 *    500.0     488.0    1000.0     488.0 *     500.    90. AG   1119.   1.7    .0 32.0 
       9. EBQ                 *    440.0     488.0     413.6     488.0 *      26.   270. AG     10. 100.0    .0 24.0  .33   1.3 
      10. WBA                 *   1000.0     518.0     500.0     518.0 *     500.   270. AG   1191.   1.7    .0 56.0 
      11. WBD                 *    500.0     518.0        .0     518.0 *     500.   270. AG    146.   1.7    .0 32.0 
      12. WBQ                 *    548.0     518.0    1245.6     518.0 *     698.    90. AG     15. 100.0    .0 36.0 1.15  35.4 
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      JOB: Seal Beach Blvd & I-405 SB Ramps                     RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 11/24/10 
      TIME : 17:59:32 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       15       3.0      1791       1600       2.64      3        3 
       6. SBQ                 *      60       15       3.0      2217       1600       2.64      3        3 
       9. EBQ                 *      60       42       3.0       230       1600       2.64      3        3 
      12. WBQ                 *      60       42       3.0      1191       1600       2.64      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       420.0      556.0        5.4   * 
      2. Rcpt_2               *       568.0      556.0        5.4   * 
      3. Rcpt_3               *       420.0      456.0        5.4   * 
      4. Rcpt_4               *       568.0      456.0        5.4   * 
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      JOB: Seal Beach Blvd & I-405 SB Ramps                     RUN: Project 2020 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .1    .1    .1    .2 
  10.  *    .2    .0    .3    .1 
  20.  *    .3    .0    .3    .1 
  30.  *    .3    .0    .2    .2 
  40.  *    .2    .0    .2    .2 
  50.  *    .2    .0    .3    .2 
  60.  *    .2    .0    .3    .2 
  70.  *    .2    .0    .3    .3 
  80.  *    .2    .0    .5    .3 
  90.  *    .4    .1    .3    .1 
 100.  *    .5    .3    .2    .0 
 110.  *    .4    .3    .2    .0 
 120.  *    .1    .3    .2    .0 
 130.  *    .2    .2    .2    .0 
 140.  *    .3    .1    .2    .0 
 150.  *    .3    .1    .2    .0 
 160.  *    .2    .1    .3    .0 
 170.  *    .3    .1    .2    .0 
 180.  *    .1    .2    .1    .1 
 190.  *    .0    .4    .0    .3 
 200.  *    .0    .3    .0    .3 
 210.  *    .0    .4    .0    .2 
 220.  *    .0    .3    .0    .2 
 230.  *    .0    .3    .0    .2 
 240.  *    .0    .2    .0    .2 
 250.  *    .0    .2    .0    .2 
 260.  *    .0    .2    .0    .2 
 270.  *    .0    .2    .0    .2 
 280.  *    .0    .2    .0    .2 
 290.  *    .0    .2    .0    .1 
 300.  *    .0    .2    .0    .3 
 310.  *    .0    .2    .0    .3 
 320.  *    .0    .2    .0    .4 
 330.  *    .0    .2    .0    .4 
 340.  *    .0    .3    .0    .4 
 350.  *    .0    .3    .0    .4 
 360.  *    .1    .1    .1    .2 
 ------*------------------------ 
 MAX   *    .5    .4    .5    .4 
 DEGR. *  100   190    80   320 
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      JOB: Springdale St & Westminster Blvd                     RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 11/24/10 
      TIME : 16:39:29 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    530.0        .0     530.0     500.0 *     500.   360. AG   1441.   1.7    .0 80.0 
       2. NBD                 *    530.0     500.0     530.0    1000.0 *     500.   360. AG   1097.   1.7    .0 44.0 
       3. NBQ                 *    530.0     440.0     530.0     395.9 *      44.   180. AG     17. 100.0    .0 60.0  .40   2.2 
       4. SBA                 *    470.0    1000.0     470.0     500.0 *     500.   180. AG   1553.   1.7    .0 80.0 
       5. SBD                 *    470.0     500.0     470.0        .0 *     500.   180. AG   1306.   1.7    .0 44.0 
       6. SBQ                 *    470.0     560.0     470.0     607.5 *      47.   360. AG     17. 100.0    .0 60.0  .43   2.4 
       7. EBA                 *       .0     470.0     500.2     470.0 *     500.    90. AG   1483.   1.7    .0 80.0 
       8. EBD                 *    500.0     470.0    1000.0     470.0 *     500.    90. AG   2441.   1.7    .0 56.0 
       9. EBQ                 *    440.0     470.0     393.1     470.0 *      47.   270. AG     17. 100.0    .0 60.0  .43   2.4 
      10. WBA                 *   1000.0     530.0     500.0     530.0 *     500.   270. AG   1504.   1.7    .0 80.0 
      11. WBD                 *    500.0     530.0        .0     530.0 *     500.   270. AG   1137.   1.7    .0 44.0 
      12. WBQ                 *    560.0     530.0     607.6     530.0 *      48.    90. AG     17. 100.0    .0 60.0  .43   2.4 
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      JOB: Springdale St & Westminster Blvd                     RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 11/24/10 
      TIME : 16:39:29 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       28       3.0      1441       1600       2.64      3        3 
       6. SBQ                 *      60       28       3.0      1553       1600       2.64      3        3 
       9. EBQ                 *      60       29       3.0      1483       1600       2.64      3        3 
      12. WBQ                 *      60       29       3.0      1504       1600       2.64      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       420.0      580.0        5.4   * 
      2. Rcpt_2               *       580.0      580.0        5.4   * 
      3. Rcpt_3               *       420.0      420.0        5.4   * 
      4. Rcpt_4               *       580.0      420.0        5.4   * 
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      JOB: Springdale St & Westminster Blvd                     RUN: Project 2020 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .1    .0    .2    .1 
  10.  *    .1    .0    .2    .1 
  20.  *    .1    .0    .3    .2 
  30.  *    .1    .0    .1    .2 
  40.  *    .1    .0    .2    .2 
  50.  *    .1    .0    .3    .2 
  60.  *    .1    .0    .4    .3 
  70.  *    .1    .0    .4    .3 
  80.  *    .1    .0    .3    .2 
  90.  *    .2    .1    .2    .1 
 100.  *    .3    .1    .1    .0 
 110.  *    .3    .2    .1    .0 
 120.  *    .2    .2    .2    .0 
 130.  *    .3    .2    .1    .0 
 140.  *    .3    .2    .2    .0 
 150.  *    .3    .2    .2    .0 
 160.  *    .2    .2    .2    .0 
 170.  *    .1    .2    .1    .0 
 180.  *    .0    .3    .0    .0 
 190.  *    .0    .3    .0    .1 
 200.  *    .0    .4    .0    .2 
 210.  *    .2    .3    .0    .2 
 220.  *    .2    .1    .0    .1 
 230.  *    .2    .3    .0    .1 
 240.  *    .2    .3    .0    .1 
 250.  *    .2    .3    .0    .1 
 260.  *    .1    .1    .0    .1 
 270.  *    .0    .0    .0    .2 
 280.  *    .0    .0    .1    .2 
 290.  *    .0    .1    .1    .3 
 300.  *    .0    .2    .1    .2 
 310.  *    .0    .2    .1    .2 
 320.  *    .0    .2    .1    .3 
 330.  *    .0    .2    .1    .3 
 340.  *    .0    .2    .1    .3 
 350.  *    .0    .1    .1    .3 
 360.  *    .1    .0    .2    .1 
 ------*------------------------ 
 MAX   *    .3    .4    .4    .3 
 DEGR. *  100   200    60    60 
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      JOB: Beach Blvd & Center Ave/I-405 SB Ramps               RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 12/ 6/10 
      TIME :  8:43:29 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    530.0        .0     530.0     500.0 *     500.   360. AG   2883.   1.7    .0 80.0 
       2. NBD                 *    530.0     500.0     530.0    1000.0 *     500.   360. AG   3323.   1.7    .0 80.0 
       3. NBQ                 *    530.0     440.0     530.0     405.4 *      35.   180. AG      6. 100.0    .0 60.0  .49   1.8 
       4. SBA                 *    470.0    1000.0     470.0     500.0 *     500.   180. AG   3530.   1.7    .0 80.0 
       5. SBD                 *    470.0     500.0     470.0        .0 *     500.   180. AG   3787.    .9    .0 68.0 
       6. SBQ                 *    470.0     500.0     470.0     542.5 *      42.   360. AG      6. 100.0    .0 60.0  .60   2.2 
       7. EBA                 *       .0     470.0     500.0     470.0 *     500.    90. AG   1569.   1.7    .0 80.0 
       8. EBQ                 *    440.0     470.0    -466.2     470.0 *     906.   270. AG     27. 100.0    .0 60.0 1.31  46.0 
       9. WBD                 *    500.0     500.0        .0     500.0 *     500.   270. AG    872.   1.7    .0 44.0 
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      JOB: Beach Blvd & Center Ave/I-405 SB Ramps               RUN: Project 2020 -- PM Peak Hour             
 
      DATE : 12/ 6/10 
      TIME :  8:43:29 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       11       3.0      2883       1600       2.64      3        3 
       6. SBQ                 *      60       11       3.0      3530       1600       2.64      3        3 
       8. EBQ                 *      60       46       3.0      1569       1600       2.64      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       420.0      520.0        5.4   * 
      2. Rcpt_2               *       580.0      520.0        5.4   * 
      3. Rcpt_3               *       420.0      420.0        5.4   * 
      4. Rcpt_4               *       580.0      420.0        5.4   * 
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      JOB: Beach Blvd & Center Ave/I-405 SB Ramps               RUN: Project 2020 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .1    .1    .4    .1 
  10.  *    .4    .0    .6    .0 
  20.  *    .5    .0    .5    .0 
  30.  *    .3    .0    .4    .0 
  40.  *    .3    .0    .4    .0 
  50.  *    .3    .0    .3    .0 
  60.  *    .3    .0    .3    .0 
  70.  *    .3    .0    .2    .0 
  80.  *    .3    .0    .2    .0 
  90.  *    .4    .0    .2    .0 
 100.  *    .3    .0    .2    .0 
 110.  *    .3    .0    .2    .0 
 120.  *    .5    .0    .2    .0 
 130.  *    .4    .0    .2    .0 
 140.  *    .4    .0    .2    .0 
 150.  *    .4    .0    .2    .0 
 160.  *    .4    .0    .3    .0 
 170.  *    .5    .0    .2    .0 
 180.  *    .4    .1    .1    .1 
 190.  *    .2    .4    .0    .3 
 200.  *    .2    .3    .0    .3 
 210.  *    .3    .3    .0    .3 
 220.  *    .3    .2    .0    .3 
 230.  *    .3    .2    .0    .2 
 240.  *    .3    .3    .0    .2 
 250.  *    .3    .5    .0    .2 
 260.  *    .4    .5    .0    .2 
 270.  *    .3    .6    .2    .4 
 280.  *    .0    .2    .3    .4 
 290.  *    .0    .2    .2    .5 
 300.  *    .0    .3    .2    .2 
 310.  *    .0    .3    .2    .2 
 320.  *    .0    .3    .2    .2 
 330.  *    .0    .4    .2    .4 
 340.  *    .0    .5    .2    .5 
 350.  *    .0    .4    .2    .5 
 360.  *    .1    .1    .4    .1 
 ------*------------------------ 
 MAX   *    .5    .6    .6    .5 
 DEGR. *   20   270    10   290 
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      JOB: Beach Blvd & Center Ave/I-405 SB Ramps               RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 12/ 6/10 
      TIME :  8:45:37 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    530.0        .0     530.0     500.0 *     500.   360. AG   3071.    .9    .0 80.0 
       2. NBD                 *    530.0     500.0     530.0    1000.0 *     500.   360. AG   3532.    .9    .0 80.0 
       3. NBQ                 *    530.0     440.0     530.0     403.1 *      37.   180. AG      3. 100.0    .0 60.0  .52   1.9 
       4. SBA                 *    470.0    1000.0     470.0     500.0 *     500.   180. AG   3849.    .9    .0 80.0 
       5. SBD                 *    470.0     500.0     470.0        .0 *     500.   180. AG   4089.    .9    .0 56.0 
       6. SBQ                 *    470.0     500.0     470.0     546.3 *      46.   360. AG      3. 100.0    .0 60.0  .66   2.3 
       7. EBA                 *       .0     470.0     500.0     470.0 *     500.    90. AG   1690.    .9    .0 80.0 
       8. EBQ                 *    440.0     470.0    -726.5     470.0 *    1166.   270. AG     14. 100.0    .0 60.0 1.41  59.3 
       9. WBD                 *    500.0     500.0        .0     500.0 *     500.   270. AG    989.    .9    .0 44.0 
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      JOB: Beach Blvd & Center Ave/I-405 SB Ramps               RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 12/ 6/10 
      TIME :  8:45:37 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       11       3.0      3071       1600       1.39      3        3 
       6. SBQ                 *      60       11       3.0      3849       1600       1.39      3        3 
       8. EBQ                 *      60       46       3.0      1690       1600       1.39      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       420.0      520.0        5.4   * 
      2. Rcpt_2               *       580.0      520.0        5.4   * 
      3. Rcpt_3               *       420.0      420.0        5.4   * 
      4. Rcpt_4               *       580.0      420.0        5.4   * 



                                                                                                                PAGE  3 
      JOB: Beach Blvd & Center Ave/I-405 SB Ramps               RUN: Project 2040 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .1    .1    .1    .1 
  10.  *    .2    .0    .3    .0 
  20.  *    .3    .0    .2    .0 
  30.  *    .2    .0    .3    .0 
  40.  *    .2    .0    .2    .0 
  50.  *    .2    .0    .1    .0 
  60.  *    .2    .0    .1    .0 
  70.  *    .2    .0    .2    .0 
  80.  *    .2    .0    .2    .0 
  90.  *    .2    .0    .2    .0 
 100.  *    .1    .0    .2    .0 
 110.  *    .1    .0    .2    .0 
 120.  *    .2    .0    .2    .0 
 130.  *    .2    .0    .2    .0 
 140.  *    .2    .0    .2    .0 
 150.  *    .2    .0    .2    .0 
 160.  *    .3    .0    .3    .0 
 170.  *    .2    .0    .2    .0 
 180.  *    .1    .1    .0    .1 
 190.  *    .0    .3    .0    .2 
 200.  *    .0    .2    .0    .2 
 210.  *    .0    .2    .0    .2 
 220.  *    .0    .2    .0    .2 
 230.  *    .1    .2    .0    .2 
 240.  *    .2    .2    .0    .2 
 250.  *    .3    .3    .0    .2 
 260.  *    .3    .4    .0    .2 
 270.  *    .2    .4    .1    .3 
 280.  *    .0    .2    .2    .4 
 290.  *    .0    .2    .2    .3 
 300.  *    .0    .2    .2    .2 
 310.  *    .0    .2    .1    .1 
 320.  *    .0    .2    .0    .2 
 330.  *    .0    .2    .0    .3 
 340.  *    .0    .3    .0    .2 
 350.  *    .0    .2    .0    .3 
 360.  *    .1    .1    .1    .1 
 ------*------------------------ 
 MAX   *    .3    .4    .3    .4 
 DEGR. *   20   260    10   280 
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                        CAL3QHC: LINE SOURCE DISPERSION MODEL - VERSION 2.0 Dated 95221                        PAGE  1 
 
      JOB: Beach Blvd & McFadden Ave                            RUN: Project 2040 -- AM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 16: 9:29 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    542.0        .0     542.0     500.0 *     500.   360. AG   3437.    .9    .0 **** 
       2. NBD                 *    542.0     500.0     542.0    1000.0 *     500.   360. AG   3587.    .9    .0 68.0 
       3. NBQ                 *    542.0     452.0     542.0     417.1 *      35.   180. AG      6. 100.0    .0 84.0  .44   1.8 
       4. SBA                 *    464.0    1000.0     464.0     500.0 *     500.   180. AG   3370.    .9    .0 92.0 
       5. SBD                 *    464.0     500.0     464.0        .0 *     500.   180. AG   3370.    .9    .0 68.0 
       6. SBQ                 *    464.0     548.0     464.0     587.9 *      40.   360. AG      5. 100.0    .0 72.0  .50   2.0 
       7. EBA                 *       .0     476.0     500.0     476.0 *     500.    90. AG    838.    .9    .0 64.0 
       8. EBD                 *    500.0     476.0    1000.0     476.0 *     500.    90. AG    727.    .9    .0 44.0 
       9. EBQ                 *    428.0     476.0     372.3     476.0 *      56.   270. AG     11. 100.0    .0 48.0  .71   2.8 
      10. WBA                 *   1000.0     524.0     500.0     524.0 *     500.   270. AG   1148.    .9    .0 68.0 
      11. WBD                 *    500.0     524.0        .0     524.0 *     500.   270. AG   1109.    .9    .0 44.0 
      12. WBQ                 *    584.0     524.0     724.1     524.0 *     140.    90. AG     11. 100.0    .0 48.0  .98   7.1 
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      JOB: Beach Blvd & McFadden Ave                            RUN: Project 2040 -- AM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 16: 9:29 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       13       3.0      3437       1600       1.39      3        3 
       6. SBQ                 *      60       13       3.0      3370       1600       1.39      3        3 
       9. EBQ                 *      60       44       3.0       838       1600       1.39      3        3 
      12. WBQ                 *      60       44       3.0      1148       1600       1.39      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       408.0      568.0        5.4   * 
      2. Rcpt_2               *       604.0      568.0        5.4   * 
      3. Rcpt_3               *       408.0      432.0        5.4   * 
      4. Rcpt_4               *       604.0      432.0        5.4   * 
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      JOB: Beach Blvd & McFadden Ave                            RUN: Project 2040 -- AM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .1    .0    .1    .0 
  10.  *    .2    .0    .2    .0 
  20.  *    .2    .0    .2    .0 
  30.  *    .2    .0    .2    .0 
  40.  *    .2    .0    .2    .0 
  50.  *    .2    .0    .2    .0 
  60.  *    .2    .0    .1    .0 
  70.  *    .2    .0    .1    .0 
  80.  *    .2    .0    .2    .0 
  90.  *    .2    .0    .2    .0 
 100.  *    .3    .1    .2    .0 
 110.  *    .1    .1    .2    .0 
 120.  *    .1    .0    .2    .0 
 130.  *    .2    .0    .2    .0 
 140.  *    .2    .0    .2    .0 
 150.  *    .2    .0    .2    .0 
 160.  *    .2    .0    .2    .0 
 170.  *    .2    .0    .1    .0 
 180.  *    .1    .1    .0    .1 
 190.  *    .0    .1    .0    .1 
 200.  *    .0    .2    .0    .2 
 210.  *    .0    .2    .0    .2 
 220.  *    .0    .2    .0    .2 
 230.  *    .0    .2    .0    .2 
 240.  *    .0    .1    .0    .2 
 250.  *    .0    .1    .0    .2 
 260.  *    .0    .3    .0    .2 
 270.  *    .0    .2    .0    .2 
 280.  *    .0    .2    .0    .2 
 290.  *    .0    .2    .0    .1 
 300.  *    .0    .2    .0    .1 
 310.  *    .0    .2    .0    .1 
 320.  *    .0    .2    .0    .3 
 330.  *    .0    .2    .0    .2 
 340.  *    .0    .2    .0    .2 
 350.  *    .0    .1    .0    .1 
 360.  *    .1    .0    .1    .0 
 ------*------------------------ 
 MAX   *    .3    .3    .2    .3 
 DEGR. *  100   260    10   320 
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      JOB: Bristol St & I-405 NB Off-Ramps/SC Plaza             RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 16:43:50 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    524.0        .0     524.0     500.0 *     500.   360. AG   2437.    .9    .0 68.0 
       2. NBD                 *    524.0     500.0     524.0    1000.0 *     500.   360. AG   3456.    .9    .0 68.0 
       3. NBQ                 *    524.0     476.0     524.0     412.7 *      63.   180. AG      5. 100.0    .0 48.0  .64   3.2 
       4. SBA                 *    470.0    1000.0     470.0     500.0 *     500.   180. AG   2820.    .9    .0 80.0 
       5. SBD                 *    470.0     500.0     470.0        .0 *     500.   180. AG   3976.    .9   1.0 80.0 
       6. SBQ                 *    470.0     560.0     470.0     618.6 *      59.   360. AG      6. 100.0    .0 60.0  .59   3.0 
       7. EBA                 *       .0     488.0     500.0     488.0 *     500.    90. AG    709.    .9    .0 44.0 
       8. EBQ                 *    440.0     488.0     356.1     488.0 *      84.   270. AG      5. 100.0    .0 24.0  .78   4.3 
       9. WBA                 *   1000.0     530.0     500.0     530.0 *     500.   270. AG   1841.    .9    .0 80.0 
      10. WBD                 *    500.0     530.0        .0     530.0 *     500.   270. AG    375.    .9    .0 44.0 
      11. WBQ                 *    548.0     530.0     639.8     530.0 *      92.    90. AG     12. 100.0    .0 60.0  .81   4.7 
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      JOB: Bristol St & I-405 NB Off-Ramps/SC Plaza             RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 16:43:50 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       19       3.0      2437       1600       1.39      3        3 
       6. SBQ                 *      60       19       3.0      2820       1600       1.39      3        3 
       8. EBQ                 *      60       38       3.0       709       1600       1.39      3        3 
      11. WBQ                 *      60       38       3.0      1841       1600       1.39      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       420.0      580.0        5.4   * 
      2. Rcpt_2               *       568.0      580.0        5.4   * 
      3. Rcpt_3               *       420.0      456.0        5.4   * 
      4. Rcpt_4               *       568.0      456.0        5.4   * 
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      JOB: Bristol St & I-405 NB Off-Ramps/SC Plaza             RUN: Project 2040 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .1    .1    .1    .1 
  10.  *    .1    .0    .2    .0 
  20.  *    .2    .0    .2    .0 
  30.  *    .2    .0    .2    .0 
  40.  *    .2    .0    .3    .0 
  50.  *    .2    .0    .2    .0 
  60.  *    .2    .0    .1    .1 
  70.  *    .2    .0    .2    .1 
  80.  *    .2    .0    .2    .0 
  90.  *    .2    .0    .1    .0 
 100.  *    .3    .1    .1    .0 
 110.  *    .3    .1    .1    .0 
 120.  *    .2    .1    .1    .0 
 130.  *    .1    .1    .1    .0 
 140.  *    .1    .1    .2    .0 
 150.  *    .3    .0    .2    .0 
 160.  *    .2    .0    .3    .0 
 170.  *    .2    .0    .2    .0 
 180.  *    .1    .1    .1    .1 
 190.  *    .0    .2    .0    .2 
 200.  *    .0    .3    .0    .2 
 210.  *    .0    .2    .0    .2 
 220.  *    .0    .2    .0    .2 
 230.  *    .0    .1    .0    .2 
 240.  *    .0    .1    .0    .2 
 250.  *    .0    .2    .0    .2 
 260.  *    .0    .2    .0    .2 
 270.  *    .0    .2    .0    .2 
 280.  *    .0    .2    .0    .2 
 290.  *    .0    .2    .0    .2 
 300.  *    .0    .2    .0    .1 
 310.  *    .0    .2    .0    .1 
 320.  *    .0    .2    .0    .2 
 330.  *    .0    .2    .0    .2 
 340.  *    .0    .3    .0    .2 
 350.  *    .0    .2    .0    .3 
 360.  *    .1    .1    .1    .1 
 ------*------------------------ 
 MAX   *    .3    .3    .3    .3 
 DEGR. *  100   200    40   350 
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      JOB: Euclid St & I-405 NB Ramps/Newhope St                RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 12/ 6/10 
      TIME :  8:52:38 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    530.0        .0     530.0     500.0 *     500.   360. AG   1052.    .9    .0 80.0 
       2. NBD                 *    530.0     500.0     530.0    1000.0 *     500.   360. AG   1647.    .9    .0 56.0 
       3. NBQ                 *    530.0     440.0     530.0     403.3 *      37.   180. AG     10. 100.0    .0 60.0  .34   1.9 
       4. SBA                 *    476.0    1000.0     476.0     500.0 *     500.   180. AG   1420.    .9    .0 68.0 
       5. SBD                 *    476.0     500.0     476.0        .0 *     500.   180. AG   2724.    .9    .0 56.0 
       6. SBQ                 *    476.0     548.0     476.0     610.1 *      62.   360. AG      8. 100.0    .0 48.0  .58   3.2 
       7. EBA                 *       .0     470.0     500.0     470.0 *     500.    90. AG   2395.    .9    .0 80.0 
       8. EBD                 *    500.0     470.0    1000.0     470.0 *     500.    90. AG    524.    .9    .0 44.0 
       9. EBQ                 *    452.0     470.0     386.5     470.0 *      65.   270. AG      8. 100.0    .0 60.0  .60   3.3 
      10. WBA                 *   1000.0     524.0     500.0     524.0 *     500.   270. AG    743.    .9    .0 68.0 
      11. WBD                 *    500.0     524.0        .0     524.0 *     500.   270. AG    714.    .9    .0 44.0 
      12. WBQ                 *    560.0     524.0     585.3     524.0 *      25.    90. AG      6. 100.0    .0 48.0  .23   1.3 
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      JOB: Euclid St & I-405 NB Ramps/Newhope St                RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 12/ 6/10 
      TIME :  8:52:38 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       32       3.0      1052       1600       1.39      3        3 
       6. SBQ                 *      60       32       3.0      1420       1600       1.39      3        3 
       9. EBQ                 *      60       25       3.0      2395       1600       1.39      3        3 
      12. WBQ                 *      60       25       3.0       743       1600       1.39      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       432.0      568.0        5.4   * 
      2. Rcpt_2               *       580.0      568.0        5.4   * 
      3. Rcpt_3               *       432.0      420.0        5.4   * 
      4. Rcpt_4               *       580.0      420.0        5.4   * 
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      JOB: Euclid St & I-405 NB Ramps/Newhope St                RUN: Project 2040 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .0    .0    .1    .0 
  10.  *    .1    .0    .2    .0 
  20.  *    .1    .0    .1    .0 
  30.  *    .1    .0    .2    .0 
  40.  *    .0    .0    .2    .0 
  50.  *    .0    .0    .1    .0 
  60.  *    .0    .0    .1    .0 
  70.  *    .0    .0    .1    .0 
  80.  *    .0    .0    .1    .0 
  90.  *    .0    .0    .1    .0 
 100.  *    .0    .0    .1    .0 
 110.  *    .0    .0    .1    .0 
 120.  *    .0    .0    .1    .0 
 130.  *    .0    .0    .1    .0 
 140.  *    .0    .0    .1    .0 
 150.  *    .1    .0    .1    .0 
 160.  *    .1    .0    .1    .0 
 170.  *    .1    .0    .1    .0 
 180.  *    .1    .0    .0    .0 
 190.  *    .0    .1    .0    .1 
 200.  *    .0    .1    .0    .1 
 210.  *    .0    .1    .0    .1 
 220.  *    .0    .1    .0    .1 
 230.  *    .1    .0    .0    .1 
 240.  *    .1    .1    .0    .0 
 250.  *    .1    .1    .0    .1 
 260.  *    .0    .1    .0    .0 
 270.  *    .0    .0    .0    .1 
 280.  *    .0    .0    .1    .1 
 290.  *    .0    .0    .1    .1 
 300.  *    .0    .0    .1    .0 
 310.  *    .0    .0    .1    .0 
 320.  *    .0    .1    .1    .0 
 330.  *    .0    .1    .1    .0 
 340.  *    .0    .1    .1    .1 
 350.  *    .0    .1    .1    .1 
 360.  *    .0    .0    .1    .0 
 ------*------------------------ 
 MAX   *    .1    .1    .2    .1 
 DEGR. *   10   190    10   190 
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      JOB: Goldenwest St & Bolsa Ave                            RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 17:24:37 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    536.0        .0     536.0     500.0 *     500.   360. AG   2011.    .9    .0 92.0 
       2. NBD                 *    536.0     500.0     536.0    1000.0 *     500.   360. AG   2285.    .9    .0 56.0 
       3. NBQ                 *    536.0     428.0     536.0     373.0 *      55.   180. AG     11. 100.0    .0 72.0  .50   2.8 
       4. SBA                 *    464.0    1000.0     464.0     500.0 *     500.   180. AG   1473.    .9    .0 92.0 
       5. SBD                 *    464.0     500.0     464.0        .0 *     500.   180. AG   1926.    .9    .0 56.0 
       6. SBQ                 *    464.0     572.0     464.0     612.2 *      40.   360. AG     11. 100.0    .0 72.0  .37   2.0 
       7. EBA                 *       .0     464.0     500.0     464.0 *     500.    90. AG   1867.    .9    .0 92.0 
       8. EBD                 *    500.0     464.0    1000.0     464.0 *     500.    90. AG   1990.    .9    .0 68.0 
       9. EBQ                 *    428.0     464.0     382.1     464.0 *      46.   270. AG     10. 100.0    .0 72.0  .42   2.3 
      10. WBA                 *   1000.0     536.0     500.0     536.0 *     500.   270. AG   2025.    .9    .0 92.0 
      11. WBD                 *    500.0     536.0        .0     536.0 *     500.   270. AG   1175.    .9    .0 56.0 
      12. WBQ                 *    572.0     536.0     621.8     536.0 *      50.    90. AG     10. 100.0    .0 72.0  .45   2.5 
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      JOB: Goldenwest St & Bolsa Ave                            RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 17:24:37 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       30       3.0      2011       1600       1.39      3        3 
       6. SBQ                 *      60       30       3.0      1473       1600       1.39      3        3 
       9. EBQ                 *      60       27       3.0      1867       1600       1.39      3        3 
      12. WBQ                 *      60       27       3.0      2025       1600       1.39      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       408.0      592.0        5.4   * 
      2. Rcpt_2               *       592.0      592.0        5.4   * 
      3. Rcpt_3               *       408.0      408.0        5.4   * 
      4. Rcpt_4               *       592.0      408.0        5.4   * 
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      JOB: Goldenwest St & Bolsa Ave                            RUN: Project 2040 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .0    .0    .0    .0 
  10.  *    .1    .0    .1    .0 
  20.  *    .1    .0    .1    .0 
  30.  *    .1    .0    .0    .1 
  40.  *    .0    .0    .0    .1 
  50.  *    .0    .0    .1    .1 
  60.  *    .0    .0    .0    .1 
  70.  *    .0    .0    .2    .1 
  80.  *    .0    .0    .1    .1 
  90.  *    .0    .0    .0    .0 
 100.  *    .1    .1    .0    .0 
 110.  *    .1    .1    .0    .0 
 120.  *    .0    .1    .0    .0 
 130.  *    .0    .1    .1    .0 
 140.  *    .0    .1    .1    .0 
 150.  *    .0    .0    .1    .0 
 160.  *    .2    .0    .1    .0 
 170.  *    .1    .0    .1    .0 
 180.  *    .0    .0    .0    .0 
 190.  *    .0    .1    .0    .1 
 200.  *    .0    .1    .0    .1 
 210.  *    .0    .0    .0    .1 
 220.  *    .0    .1    .0    .1 
 230.  *    .0    .1    .0    .1 
 240.  *    .0    .1    .0    .0 
 250.  *    .0    .1    .0    .0 
 260.  *    .0    .2    .0    .0 
 270.  *    .0    .1    .0    .0 
 280.  *    .0    .1    .1    .1 
 290.  *    .0    .1    .1    .1 
 300.  *    .0    .1    .1    .0 
 310.  *    .0    .1    .1    .1 
 320.  *    .0    .1    .0    .1 
 330.  *    .0    .1    .0    .0 
 340.  *    .0    .1    .0    .1 
 350.  *    .0    .1    .0    .1 
 360.  *    .0    .0    .0    .0 
 ------*------------------------ 
 MAX   *    .2    .2    .2    .1 
 DEGR. *  160   260    70    30 
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      JOB: I-405 Off-Ramp/SR22 Ramps & Garden Grove             RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 18:14:13 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    518.0        .0     518.0     500.0 *     500.   360. AG   1297.    .9    .0 56.0 
       2. NBD                 *    518.0     500.0     518.0    1000.0 *     500.   360. AG   1391.    .9    .0 32.0 
       3. NBQ                 *    518.0     464.0     518.0     393.1 *      71.   180. AG      6. 100.0    .0 36.0  .65   3.6 
       4. SBA                 *    488.0    1000.0     488.0     500.0 *     500.   180. AG    503.    .9    .0 44.0 
       5. SBQ                 *    488.0     536.0     488.0     577.2 *      41.   360. AG      4. 100.0    .0 24.0  .38   2.1 
       6. EBA                 *       .0     482.0     500.0     482.0 *     500.    90. AG   1564.    .9    .0 56.0 
       7. EBD                 *    500.0     482.0    1000.0     482.0 *     500.    90. AG    697.    .9    .0 32.0 
       8. EBQ                 *    476.0     482.0     399.1     482.0 *      77.   270. AG      5. 100.0    .0 36.0  .70   3.9 
       9. WBA                 *   1000.0     518.0     500.0     518.0 *     500.   270. AG    458.    .9    .0 56.0 
      10. WBD                 *    500.0     518.0        .0     518.0 *     500.   270. AG   1734.    .9    .0 44.0 
      11. WBQ                 *    536.0     518.0     558.4     518.0 *      22.    90. AG      5. 100.0    .0 36.0  .20   1.1 
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      JOB: I-405 Off-Ramp/SR22 Ramps & Garden Grove             RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 18:14:13 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       30       3.0      1297       1600       1.39      3        3 
       5. SBQ                 *      60       30       3.0       503       1600       1.39      3        3 
       8. EBQ                 *      60       27       3.0      1564       1600       1.39      3        3 
      11. WBQ                 *      60       27       3.0       458       1600       1.39      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       456.0      556.0        5.4   * 
      2. Rcpt_2               *       556.0      556.0        5.4   * 
      3. Rcpt_3               *       456.0      444.0        5.4   * 
      4. Rcpt_4               *       556.0      444.0        5.4   * 
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      JOB: I-405 Off-Ramp/SR22 Ramps & Garden Grove             RUN: Project 2040 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .0    .0    .0    .0 
  10.  *    .0    .0    .0    .0 
  20.  *    .0    .0    .0    .0 
  30.  *    .0    .0    .0    .0 
  40.  *    .0    .0    .0    .0 
  50.  *    .0    .0    .0    .0 
  60.  *    .0    .0    .0    .0 
  70.  *    .0    .0    .0    .0 
  80.  *    .0    .0    .0    .0 
  90.  *    .0    .0    .0    .0 
 100.  *    .0    .0    .0    .0 
 110.  *    .0    .0    .0    .0 
 120.  *    .0    .0    .0    .0 
 130.  *    .0    .0    .0    .0 
 140.  *    .0    .0    .0    .0 
 150.  *    .0    .0    .0    .0 
 160.  *    .0    .0    .0    .0 
 170.  *    .1    .0    .0    .0 
 180.  *    .0    .0    .0    .0 
 190.  *    .0    .1    .0    .1 
 200.  *    .0    .0    .0    .1 
 210.  *    .0    .0    .0    .1 
 220.  *    .1    .0    .0    .0 
 230.  *    .1    .0    .0    .0 
 240.  *    .1    .0    .0    .0 
 250.  *    .2    .2    .0    .0 
 260.  *    .1    .1    .0    .0 
 270.  *    .0    .0    .0    .0 
 280.  *    .0    .0    .1    .2 
 290.  *    .0    .0    .2    .2 
 300.  *    .0    .0    .1    .0 
 310.  *    .0    .0    .1    .0 
 320.  *    .0    .0    .0    .0 
 330.  *    .0    .1    .0    .0 
 340.  *    .0    .1    .0    .1 
 350.  *    .0    .1    .0    .1 
 360.  *    .0    .0    .0    .0 
 ------*------------------------ 
 MAX   *    .2    .2    .2    .2 
 DEGR. *  250   250   290   280 
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      JOB: Magnolia St & Warner Ave -- PM                       RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 11/29/10 
      TIME : 14: 9:42 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    530.0        .0     530.0     500.0 *     500.   360. AG   1554.    .9    .0 80.0 
       2. NBD                 *    530.0     500.0     530.0    1000.0 *     500.   360. AG   1686.    .9    .0 56.0 
       3. NBQ                 *    530.0     428.0     530.0     375.5 *      53.   180. AG     10. 100.0    .0 60.0  .49   2.7 
       4. SBA                 *    470.0    1000.0     470.0     500.0 *     500.   180. AG   1777.    .9    .0 80.0 
       5. SBD                 *    470.0     500.0     470.0        .0 *     500.   180. AG   1563.    .9    .0 56.0 
       6. SBQ                 *    470.0     572.0     470.0     632.2 *      60.   360. AG     10. 100.0    .0 60.0  .56   3.1 
       7. EBA                 *       .0     464.0     500.0     464.0 *     500.    90. AG   1766.    .9    .0 92.0 
       8. EBD                 *    500.0     464.0    1000.0     464.0 *     500.    90. AG   1834.    .9    .0 68.0 
       9. EBQ                 *    440.0     464.0     398.2     464.0 *      42.   270. AG     10. 100.0    .0 72.0  .38   2.1 
      10. WBA                 *   1000.0     536.0     500.0     536.0 *     500.   270. AG   2153.    .9    .0 92.0 
      11. WBD                 *    500.0     536.0        .0     536.0 *     500.   270. AG   2167.    .9    .0 56.0 
      12. WBQ                 *    560.0     536.0     610.9     536.0 *      51.    90. AG     10. 100.0    .0 72.0  .46   2.6 
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      JOB: Magnolia St & Warner Ave -- PM                       RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 11/29/10 
      TIME : 14: 9:42 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       31       3.0      1554       1600       1.39      3        3 
       6. SBQ                 *      60       31       3.0      1777       1600       1.39      3        3 
       9. EBQ                 *      60       26       3.0      1766       1600       1.39      3        3 
      12. WBQ                 *      60       26       3.0      2153       1600       1.39      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       420.0      592.0        5.4   * 
      2. Rcpt_2               *       580.0      592.0        5.4   * 
      3. Rcpt_3               *       420.0      408.0        5.4   * 
      4. Rcpt_4               *       580.0      408.0        5.4   * 
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      JOB: Magnolia St & Warner Ave -- PM                       RUN: Project 2040 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .0    .0    .0    .0 
  10.  *    .1    .0    .1    .0 
  20.  *    .1    .0    .1    .0 
  30.  *    .1    .0    .0    .0 
  40.  *    .1    .0    .0    .1 
  50.  *    .0    .0    .0    .1 
  60.  *    .0    .0    .0    .1 
  70.  *    .0    .0    .2    .1 
  80.  *    .0    .0    .1    .1 
  90.  *    .0    .0    .0    .0 
 100.  *    .1    .1    .0    .0 
 110.  *    .1    .1    .0    .0 
 120.  *    .0    .1    .0    .0 
 130.  *    .0    .1    .0    .0 
 140.  *    .1    .1    .0    .0 
 150.  *    .1    .1    .1    .0 
 160.  *    .0    .0    .1    .0 
 170.  *    .1    .0    .1    .0 
 180.  *    .0    .1    .0    .0 
 190.  *    .0    .1    .0    .1 
 200.  *    .0    .0    .0    .1 
 210.  *    .1    .1    .0    .1 
 220.  *    .1    .0    .0    .0 
 230.  *    .1    .0    .0    .0 
 240.  *    .1    .0    .0    .0 
 250.  *    .1    .1    .0    .0 
 260.  *    .1    .1    .0    .0 
 270.  *    .0    .0    .0    .0 
 280.  *    .0    .0    .1    .1 
 290.  *    .0    .0    .1    .2 
 300.  *    .0    .0    .1    .0 
 310.  *    .0    .0    .1    .0 
 320.  *    .0    .1    .0    .0 
 330.  *    .0    .1    .0    .0 
 340.  *    .0    .1    .0    .1 
 350.  *    .0    .1    .0    .1 
 360.  *    .0    .0    .0    .0 
 ------*------------------------ 
 MAX   *    .1    .1    .2    .2 
 DEGR. *   10   100    70   290 
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      JOB: Seal Beach Blvd & I-405 SB Ramps                     RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 11/29/10 
      TIME : 13:28:35 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    524.0        .0     524.0     500.0 *     500.   360. AG   2318.    .9    .0 80.0 
       2. NBD                 *    524.0     500.0     524.0    1000.0 *     500.   360. AG   2705.    .9    .0 56.0 
       3. NBQ                 *    524.0     476.0     524.0     440.6 *      35.   180. AG      4. 100.0    .0 60.0  .42   1.8 
       4. SBA                 *    470.0    1000.0     470.0     500.0 *     500.   180. AG   2379.    .9    .0 80.0 
       5. SBD                 *    470.0     500.0     470.0        .0 *     500.   180. AG   2244.    .9    .0 56.0 
       6. SBQ                 *    470.0     536.0     470.0     572.4 *      36.   360. AG      4. 100.0    .0 60.0  .43   1.8 
       7. EBA                 *       .0     488.0     500.0     488.0 *     500.    90. AG    240.    .9    .0 44.0 
       8. EBD                 *    500.0     488.0    1000.0     488.0 *     500.    90. AG   1170.    .9    .0 32.0 
       9. EBQ                 *    440.0     488.0     411.8     488.0 *      28.   270. AG      5. 100.0    .0 24.0  .38   1.4 
      10. WBA                 *   1000.0     518.0     500.0     518.0 *     500.   270. AG   1343.    .9    .0 56.0 
      11. WBD                 *    500.0     518.0        .0     518.0 *     500.   270. AG    161.    .9    .0 32.0 
      12. WBQ                 *    548.0     518.0    2035.4     518.0 *    1487.    90. AG      8. 100.0    .0 36.0 1.40  75.6 
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      JOB: Seal Beach Blvd & I-405 SB Ramps                     RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 11/29/10 
      TIME : 13:28:35 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       14       3.0      2318       1600       1.39      3        3 
       6. SBQ                 *      60       14       3.0      2379       1600       1.39      3        3 
       9. EBQ                 *      60       43       3.0       240       1600       1.39      3        3 
      12. WBQ                 *      60       43       3.0      1343       1600       1.39      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       420.0      556.0        5.4   * 
      2. Rcpt_2               *       568.0      556.0        5.4   * 
      3. Rcpt_3               *       420.0      456.0        5.4   * 
      4. Rcpt_4               *       568.0      456.0        5.4   * 
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      JOB: Seal Beach Blvd & I-405 SB Ramps                     RUN: Project 2040 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .0    .0    .1    .1 
  10.  *    .1    .0    .1    .0 
  20.  *    .2    .0    .2    .0 
  30.  *    .2    .0    .2    .0 
  40.  *    .2    .0    .1    .0 
  50.  *    .1    .0    .0    .0 
  60.  *    .1    .0    .0    .0 
  70.  *    .1    .0    .1    .2 
  80.  *    .1    .0    .3    .1 
  90.  *    .1    .0    .1    .0 
 100.  *    .2    .2    .1    .0 
 110.  *    .1    .1    .1    .0 
 120.  *    .1    .1    .1    .0 
 130.  *    .0    .0    .1    .0 
 140.  *    .0    .0    .2    .0 
 150.  *    .2    .0    .2    .0 
 160.  *    .2    .0    .2    .0 
 170.  *    .1    .0    .1    .0 
 180.  *    .0    .1    .0    .1 
 190.  *    .0    .1    .0    .1 
 200.  *    .0    .2    .0    .2 
 210.  *    .0    .2    .0    .2 
 220.  *    .0    .1    .0    .2 
 230.  *    .0    .1    .0    .1 
 240.  *    .0    .1    .0    .1 
 250.  *    .0    .1    .0    .1 
 260.  *    .0    .1    .0    .1 
 270.  *    .0    .1    .0    .1 
 280.  *    .0    .1    .0    .1 
 290.  *    .0    .1    .0    .1 
 300.  *    .0    .1    .0    .1 
 310.  *    .0    .1    .0    .0 
 320.  *    .0    .2    .0    .1 
 330.  *    .0    .2    .0    .2 
 340.  *    .0    .2    .0    .2 
 350.  *    .0    .1    .0    .1 
 360.  *    .0    .0    .1    .1 
 ------*------------------------ 
 MAX   *    .2    .2    .3    .2 
 DEGR. *   20   100    80    70 
 
 THE HIGHEST CONCENTRATION OF     .30 PPM OCCURRED AT RECEPTOR REC3 . 



                        CAL3QHC: LINE SOURCE DISPERSION MODEL - VERSION 2.0 Dated 95221                        PAGE  1 
 
      JOB: Springdale St & Westminster Blvd                     RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 17:40:33 
 
         The MODE flag has been set to C for calculating CO averages. 
 
       SITE & METEOROLOGICAL VARIABLES   
       ------------------------------- 
       VS =    .0 CM/S       VD =    .0 CM/S       Z0 = 100. CM 
        U =  1.0 M/S         CLAS =   6  (F)     ATIM =  60. MINUTES     MIXH =  1000. M   AMB =   .0 PPM 
 
       LINK VARIABLES 
       -------------- 
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  BRG TYPE   VPH    EF      H   W    V/C QUEUE 
                              *   X1        Y1        X2        Y2     *     (FT)  (DEG)            (G/MI)  (FT) (FT)       (VEH) 
      ------------------------*----------------------------------------*---------------------------------------------------------- 
       1. NBA                 *    530.0        .0     530.0     500.0 *     500.   360. AG   1523.    .9    .0 80.0 
       2. NBD                 *    530.0     500.0     530.0    1000.0 *     500.   360. AG   1150.    .9    .0 44.0 
       3. NBQ                 *    530.0     440.0     530.0     391.8 *      48.   180. AG      9. 100.0    .0 60.0  .44   2.4 
       4. SBA                 *    470.0    1000.0     470.0     500.0 *     500.   180. AG   1654.    .9    .0 80.0 
       5. SBD                 *    470.0     500.0     470.0        .0 *     500.   180. AG   1359.    .9    .0 44.0 
       6. SBQ                 *    470.0     560.0     470.0     612.3 *      52.   360. AG      9. 100.0    .0 60.0  .48   2.7 
       7. EBA                 *       .0     470.0     500.2     470.0 *     500.    90. AG   1543.    .9    .0 80.0 
       8. EBD                 *    500.0     470.0    1000.0     470.0 *     500.    90. AG   2632.    .9    .0 56.0 
       9. EBQ                 *    440.0     470.0     392.8     470.0 *      47.   270. AG      9. 100.0    .0 60.0  .43   2.4 
      10. WBA                 *   1000.0     530.0     500.0     530.0 *     500.   270. AG   1646.    .9    .0 80.0 
      11. WBD                 *    500.0     530.0        .0     530.0 *     500.   270. AG   1225.    .9    .0 44.0 
      12. WBQ                 *    560.0     530.0     610.4     530.0 *      50.    90. AG      9. 100.0    .0 60.0  .46   2.6 
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      JOB: Springdale St & Westminster Blvd                     RUN: Project 2040 -- PM Peak Hour             
 
      DATE : 12/ 2/10 
      TIME : 17:40:33 
 
       ADDITIONAL QUEUE LINK PARAMETERS 
       -------------------------------- 
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION   IDLE   SIGNAL   ARRIVAL 
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE   EM FAC   TYPE     RATE 
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    (gm/hr) 
      ------------------------*-------------------------------------------------------------------------------- 
       3. NBQ                 *      60       29       3.0      1523       1600       1.39      3        3 
       6. SBQ                 *      60       29       3.0      1654       1600       1.39      3        3 
       9. EBQ                 *      60       28       3.0      1543       1600       1.39      3        3 
      12. WBQ                 *      60       28       3.0      1646       1600       1.39      3        3 
 
       RECEPTOR LOCATIONS 
       ------------------ 
                              *           COORDINATES (FT)          * 
         RECEPTOR             *      X          Y          Z        * 
     -------------------------*-------------------------------------* 
      1. Rcpt_1               *       420.0      580.0        5.4   * 
      2. Rcpt_2               *       580.0      580.0        5.4   * 
      3. Rcpt_3               *       420.0      420.0        5.4   * 
      4. Rcpt_4               *       580.0      420.0        5.4   * 
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      JOB: Springdale St & Westminster Blvd                     RUN: Project 2040 -- PM Peak Hour             
 
       MODEL RESULTS 
       ------------- 
 
       REMARKS : In search of the angle corresponding to 
                 the maximum concentration, only the first 
                 angle, of the angles with same maximum 
                 concentrations, is indicated as maximum. 
 
 WIND ANGLE RANGE:   0.-360. 
 
 WIND  * CONCENTRATION  
 ANGLE *      (PPM) 
 (DEGR)* REC1  REC2  REC3  REC4  
 ------*------------------------ 
   0.  *    .0    .0    .0    .1 
  10.  *    .1    .0    .1    .1 
  20.  *    .1    .0    .1    .1 
  30.  *    .1    .0    .0    .1 
  40.  *    .1    .0    .0    .1 
  50.  *    .0    .0    .0    .1 
  60.  *    .0    .0    .1    .1 
  70.  *    .0    .0    .1    .1 
  80.  *    .0    .0    .1    .1 
  90.  *    .0    .0    .0    .0 
 100.  *    .1    .1    .0    .0 
 110.  *    .2    .2    .0    .0 
 120.  *    .1    .2    .0    .0 
 130.  *    .1    .2    .0    .0 
 140.  *    .0    .0    .0    .0 
 150.  *    .0    .0    .0    .0 
 160.  *    .0    .0    .1    .0 
 170.  *    .1    .0    .1    .0 
 180.  *    .0    .0    .0    .0 
 190.  *    .0    .1    .0    .1 
 200.  *    .0    .0    .0    .1 
 210.  *    .0    .0    .0    .1 
 220.  *    .0    .0    .0    .0 
 230.  *    .0    .0    .0    .0 
 240.  *    .0    .0    .0    .0 
 250.  *    .0    .0    .0    .0 
 260.  *    .0    .1    .0    .0 
 270.  *    .0    .0    .0    .0 
 280.  *    .0    .0    .1    .1 
 290.  *    .0    .0    .1    .0 
 300.  *    .0    .0    .1    .0 
 310.  *    .0    .0    .0    .1 
 320.  *    .0    .0    .0    .1 
 330.  *    .0    .0    .0    .1 
 340.  *    .0    .0    .0    .1 
 350.  *    .0    .0    .0    .2 
 360.  *    .0    .0    .0    .1 
 ------*------------------------ 
 MAX   *    .2    .2    .1    .2 
 DEGR. *  110   110    10   350 
 
 THE HIGHEST CONCENTRATION OF     .20 PPM OCCURRED AT RECEPTOR REC1 . 
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(Adopted May 7, 1976) (Amended November 6, 1992) 
(Amended July 9, 1993) (Amended February 14, 1997) 

(Amended December 11, 1998)(Amended April 2, 2004) 
(Amended June 3, 2005) 

RULE 403. FUGITIVE DUST

(a) Purpose 
The purpose of this Rule is to reduce the amount of particulate matter entrained in 
the ambient air as a result of anthropogenic (man-made) fugitive dust sources by 
requiring actions to prevent, reduce or mitigate fugitive dust emissions. 

(b) Applicability 
The provisions of this Rule shall apply to any activity or man-made condition 
capable of generating fugitive dust. 

(c) Definitions 
(1) ACTIVE OPERATIONS means any source capable of generating fugitive 

dust, including, but not limited to, earth-moving activities, 
construction/demolition activities, disturbed surface area, or heavy- and 
light-duty vehicular movement. 

(2) AGGREGATE-RELATED PLANTS are defined as facilities that produce 
and / or mix sand and gravel and crushed stone. 

(3) AGRICULTURAL HANDBOOK means the region-specific guidance 
document that has been approved by the Governing Board or hereafter 
approved by the Executive Officer and the U.S. EPA.  For the South Coast 
Air Basin, the Board-approved region-specific guidance document is the 
Rule 403 Agricultural Handbook dated December 1998.  For the 
Coachella Valley, the Board-approved region-specific guidance document 
is the Rule 403 Coachella Valley Agricultural Handbook dated April 2, 
2004.

(4) ANEMOMETERS are devices used to measure wind speed and direction 
in accordance with the performance standards, and maintenance and 
calibration criteria as contained in the most recent Rule 403 
Implementation Handbook. 

(5) BEST AVAILABLE CONTROL MEASURES means fugitive dust 
control actions that are set forth in Table 1 of this Rule.  
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(6) BULK MATERIAL is sand, gravel, soil, aggregate material less than two 
inches in length or diameter, and other organic or inorganic particulate 
matter. 

(7) CEMENT MANUFACTURING FACILITY is any facility that has a 
cement kiln at the facility. 

(8) CHEMICAL STABILIZERS are any non-toxic chemical dust suppressant 
which must not be used if prohibited for use by the Regional Water 
Quality Control Boards, the California Air Resources Board, the U.S. 
Environmental Protection Agency (U.S. EPA), or any applicable law, rule 
or regulation.  The chemical stabilizers shall meet any specifications, 
criteria, or tests required by any federal, state, or local water agency.  
Unless otherwise indicated, the use of a non-toxic chemical stabilizer shall 
be of sufficient concentration and application frequency to maintain a 
stabilized surface. 

(9) COMMERCIAL POULTRY RANCH means any building, structure, 
enclosure, or premises where more than 100 fowl are kept or maintained 
for the primary purpose of producing eggs or meat for sale or other 
distribution.

(10) CONFINED ANIMAL FACILITY means a source or group of sources of 
air pollution at an agricultural source for the raising of 3,360 or more fowl 
or 50 or more animals, including but not limited to, any structure, 
building, installation, farm, corral, coop, feed storage area, milking parlor, 
or system for the collection, storage, or distribution of solid and liquid 
manure; if domesticated animals, including horses, sheep, goats, swine, 
beef cattle, rabbits, chickens, turkeys, or ducks are corralled, penned, or 
otherwise caused to remain in restricted areas for commercial agricultural 
purposes and feeding is by means other than grazing. 

(11) CONSTRUCTION/DEMOLITION ACTIVITIES means any on-site 
mechanical activities conducted in preparation of, or related to, the 
building, alteration, rehabilitation, demolition or improvement of property, 
including, but not limited to the following activities: grading, excavation, 
loading, crushing, cutting, planing, shaping or ground breaking. 

(12) CONTRACTOR means any person who has a contractual arrangement to 
conduct an active operation for another person. 

(13) DAIRY FARM is an operation on a property, or set of properties that are 
contiguous or separated only by a public right-of-way, that raises cows or 
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produces milk from cows for the purpose of making a profit or for a 
livelihood.  Heifer and calf farms are dairy farms. 

(14) DISTURBED SURFACE AREA means a portion of the earth's surface 
which has been physically moved, uncovered, destabilized, or otherwise 
modified from its undisturbed natural soil condition, thereby increasing 
the potential for emission of fugitive dust.  This definition excludes those 
areas which have: 
(A) been restored to a natural state, such that the vegetative ground 

cover and soil characteristics are similar to adjacent or nearby 
natural conditions; 

(B) been paved or otherwise covered by a permanent structure; or 
(C) sustained a vegetative ground cover of at least 70 percent of the 

native cover for a particular area for at least 30 days. 
(15) DUST SUPPRESSANTS are water, hygroscopic materials, or non-toxic 

chemical stabilizers used as a treatment material to reduce fugitive dust 
emissions.  

(16) EARTH-MOVING ACTIVITIES means the use of any equipment for any 
activity where soil is being moved or uncovered, and shall include, but not 
be limited to the following: grading, earth cutting and filling operations, 
loading or unloading of dirt or bulk materials, adding to or removing from 
open storage piles of bulk materials, landfill operations, weed abatement 
through disking, and soil mulching. 

(17) DUST CONTROL SUPERVISOR means a person with the authority to 
expeditiously employ sufficient dust mitigation measures to ensure 
compliance with all Rule 403 requirements at an active operation. 

(18) FUGITIVE DUST means any solid particulate matter that becomes 
airborne, other than that emitted from an exhaust stack, directly or 
indirectly as a result of the activities of any person. 

(19) HIGH WIND CONDITIONS means that instantaneous wind speeds 
exceed 25 miles per hour. 

(20) INACTIVE DISTURBED SURFACE AREA means any disturbed surface 
area upon which active operations have not occurred or are not expected to 
occur for a period of 20 consecutive days. 

(21) LARGE OPERATIONS means any active operations on property which 
contains 50 or more acres of disturbed surface area; or any earth-moving 
operation with a daily earth-moving or throughput volume of 3,850 cubic 
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meters (5,000 cubic yards) or more three times during the most recent 
365-day period. 

(22) OPEN STORAGE PILE is any accumulation of bulk material, which is 
not fully enclosed, covered or chemically stabilized, and which attains a 
height of three feet or more and a total surface area of 150 or more square 
feet.

(23) PARTICULATE MATTER means any material, except uncombined 
water, which exists in a finely divided form as a liquid or solid at standard 
conditions.

(24) PAVED ROAD means a public or private improved street, highway, alley, 
public way, or easement that is covered by typical roadway materials, but 
excluding access roadways that connect a facility with a public paved 
roadway and are not open to through traffic.  Public paved roads are those 
open to public access and that are owned by any federal, state, county, 
municipal or any other governmental or quasi-governmental agencies.  
Private paved roads are any paved roads not defined as public. 

(25) PM10 means particulate matter with an aerodynamic diameter smaller 
than or equal to 10 microns as measured by the applicable State and 
Federal reference test methods. 

(26) PROPERTY LINE means the boundaries of an area in which either a 
person causing the emission or a person allowing the emission has the 
legal use or possession of the property.  Where such property is divided 
into one or more sub-tenancies, the property line(s) shall refer to the 
boundaries dividing the areas of all sub-tenancies.

(27) RULE 403 IMPLEMENTATION HANDBOOK means a guidance 
document that has been approved by the Governing Board on April 2, 
2004 or hereafter approved by the Executive Officer and the U.S. EPA. 

(28) SERVICE ROADS are paved or unpaved roads that are used by one or 
more public agencies for inspection or maintenance of infrastructure and 
which are not typically used for construction-related activity. 

(29) SIMULTANEOUS SAMPLING means the operation of two PM10
samplers in such a manner that one sampler is started within five minutes 
of the other, and each sampler is operated for a consecutive period which 
must be not less than 290 minutes and not more than 310 minutes. 

(30) SOUTH COAST AIR BASIN means the non-desert portions of Los 
Angeles, Riverside, and San Bernardino counties and all of Orange 
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County as defined in California Code of Regulations, Title 17, Section 
60104.  The area is bounded on the west by the Pacific Ocean, on the 
north and east by the San Gabriel, San Bernardino, and San Jacinto 
Mountains, and on the south by the San Diego county line.

(31) STABILIZED SURFACE means any previously disturbed surface area or 
open storage pile which, through the application of dust suppressants, 
shows visual or other evidence of surface crusting and is resistant to wind-
driven fugitive dust and is demonstrated to be stabilized.  Stabilization can 
be demonstrated by one or more of the applicable test methods contained 
in the Rule 403 Implementation Handbook.  

(32) TRACK-OUT means any bulk material that adheres to and agglomerates 
on the exterior surface of motor vehicles, haul trucks, and equipment 
(including tires) that have been released onto a paved road and can be 
removed by a vacuum sweeper or a broom sweeper under normal 
operating conditions. 

(33) TYPICAL ROADWAY MATERIALS means concrete, asphaltic 
concrete, recycled asphalt, asphalt, or any other material of equivalent 
performance as determined by the Executive Officer, and the U.S. EPA. 

(34) UNPAVED ROADS means any unsealed or unpaved roads, equipment 
paths, or travel ways that are not covered by typical roadway materials. 
Public unpaved roads are any unpaved roadway owned by federal, state, 
county, municipal or other governmental or quasi-governmental agencies.  
Private unpaved roads are all other unpaved roadways not defined as 
public.

(35) VISIBLE ROADWAY DUST means any sand, soil, dirt, or other solid 
particulate matter which is visible upon paved road surfaces and which 
can be removed by a vacuum sweeper or a broom sweeper under normal 
operating conditions. 

(36) WIND-DRIVEN FUGITIVE DUST means visible emissions from any 
disturbed surface area which is generated by wind action alone. 

(37) WIND GUST is the maximum instantaneous wind speed as measured by 
an anemometer. 

(d) Requirements 
(1) No person shall cause or allow the emissions of fugitive dust from any 

active operation, open storage pile, or disturbed surface area such that: 



Rule 403 (cont.) (Amended June 3, 2005) 

403 - 6 

(A) the dust remains visible in the atmosphere beyond the property line 
of the emission source; or  

(B) the dust emission exceeds 20 percent opacity (as determined by the 
appropriate test method included in the Rule 403 Implementation 
Handbook), if the dust emission is the result of movement of a 
motorized vehicle.  

(2) No person shall conduct active operations without utilizing the applicable 
best available control measures included in Table 1 of this Rule to 
minimize fugitive dust emissions from each fugitive dust source type 
within the active operation.

(3) No person shall cause or allow PM10 levels to exceed 50 micrograms per 
cubic meter when determined, by simultaneous sampling, as the difference 
between upwind and downwind samples collected on high-volume 
particulate matter samplers or other U.S. EPA-approved equivalent 
method for PM10 monitoring.  If sampling is conducted, samplers shall 
be:
(A) Operated, maintained, and calibrated in accordance with 40 Code 

of Federal Regulations (CFR), Part 50, Appendix J, or appropriate 
U.S. EPA-published documents for U.S. EPA-approved equivalent 
method(s) for PM10.

(B) Reasonably placed upwind and downwind of key activity areas and 
as close to the property line as feasible, such that other sources of 
fugitive dust between the sampler and the property line are 
minimized. 

(4) No person shall allow track-out to extend 25 feet or more in cumulative 
length from the point of origin from an active operation.  Notwithstanding 
the preceding, all track-out from an active operation shall be removed at 
the conclusion of each workday or evening shift. 

(5) No person shall conduct an active operation with a disturbed surface area 
of five or more acres, or with a daily import or export of 100 cubic yards 
or more of bulk material without utilizing at least one of the measures 
listed in subparagraphs (d)(5)(A) through (d)(5)(E) at each vehicle egress 
from the site to a paved public road. 
(A) Install a pad consisting of washed gravel (minimum-size: one inch) 

maintained in a clean condition to a depth of at least six inches and 
extending at least 30 feet wide and at least 50 feet long. 



Rule 403 (cont.) (Amended June 3, 2005) 

403 - 7 

(B) Pave the surface extending at least 100 feet and at least 20 feet 
wide.

(C) Utilize a wheel shaker/wheel spreading device consisting of raised 
dividers (rails, pipe, or grates) at least 24 feet long and 10 feet 
wide to remove bulk material from tires and vehicle undercarriages 
before vehicles exit the site. 

(D) Install and utilize a wheel washing system to remove bulk material 
from tires and vehicle undercarriages before vehicles exit the site. 

(E) Any other control measures approved by the Executive Officer and 
the U.S. EPA as equivalent to the actions specified in 
subparagraphs (d)(5)(A) through (d)(5)(D).

(6) Beginning January 1, 2006, any person who operates or authorizes the 
operation of a confined animal facility subject to this Rule shall implement 
the applicable conservation management practices specified in Table 4 of 
this Rule.

(e) Additional Requirements for Large Operations  
(1) Any person who conducts or authorizes the conducting of a large 

operation subject to this Rule shall implement the applicable actions 
specified in Table 2 of this Rule at all times and shall implement the 
applicable actions specified in Table 3 of this Rule when the applicable 
performance standards can not be met through use of Table 2 actions; and 
shall:
(A) submit a fully executed Large Operation Notification (Form 403 

N) to the Executive Officer within 7 days of qualifying as a large 
operation;

(B) include, as part of the notification, the name(s), address(es), and 
phone number(s) of the person(s) responsible for the submittal, and 
a description of the operation(s), including a map depicting the 
location of the site;

(C) maintain daily records to document the specific dust control 
actions taken, maintain such records for a period of not less than 
three years; and make such records available to the Executive 
Officer upon request;



Rule 403 (cont.) (Amended June 3, 2005) 

403 - 8 

(D) install and maintain project signage with project contact signage 
that meets the minimum standards of the Rule 403 Implementation 
Handbook, prior to initiating any earthmoving activities;  

(E) identify a dust control supervisor that: 
(i) is employed by or contracted with the property owner or 

developer;
(ii) is on the site or available on-site within 30 minutes during 

working hours;
(iii) has the authority to expeditiously employ sufficient dust 

mitigation measures to ensure compliance with all Rule 
requirements;  

(iv) has completed the AQMD Fugitive Dust Control Class and 
has been issued a valid Certificate of Completion for the 
class; and 

(F) notify the Executive Officer in writing within 30 days after the site 
no longer qualifies as a large operation as defined by paragraph 
(c)(18).  

(2) Any Large Operation Notification submitted to the Executive Officer or 
AQMD-approved dust control plan shall be valid for a period of one year 
from the date of written acceptance by the Executive Officer.  Any Large 
Operation Notification accepted pursuant to paragraph (e)(1), excluding 
those submitted by aggregate-related plants and cement manufacturing 
facilities must be resubmitted annually by the person who conducts or 
authorizes the conducting of a large operation, at least 30 days prior to the 
expiration date, or the submittal shall no longer be valid as of the 
expiration date.  If all fugitive dust sources and corresponding control 
measures or special circumstances remain identical to those identified in 
the previously accepted submittal or in an AQMD-approved dust control 
plan, the resubmittal may be a simple statement of no-change (Form 
403NC).

(f) Compliance Schedule 
 The newly amended provisions of this Rule shall become effective upon adoption.  

Pursuant to subdivision (e), any existing site that qualifies as a large operation 
will have 60 days from the date of Rule adoption to comply with the notification 
and recordkeeping requirements for large operations.  Any Large Operation 
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Notification or AQMD-approved dust control plan which has been accepted prior 
to the date of adoption of these amendments shall remain in effect and the Large 
Operation Notification or AQMD-approved dust control plan annual resubmittal 
date shall be one year from adoption of this Rule amendment.  

(g) Exemptions 
(1) The provisions of this Rule shall not apply to: 

(A) Dairy farms. 
(B) Confined animal facilities provided that the combined disturbed 

surface area within one continuous property line is one acre or less. 
(C) Agricultural vegetative crop operations provided that the combined 

disturbed surface area within one continuous property line and not 
separated by a paved public road is 10 acres or less. 

(D) Agricultural vegetative crop operations within the South Coast Air 
Basin, whose combined disturbed surface area includes more than 
10 acres provided that the person responsible for such operations:
(i) voluntarily implements the conservation management 

practices contained in the Rule 403 Agricultural Handbook;
(ii) completes and maintains the self-monitoring form 

documenting sufficient conservation management 
practices, as described in the Rule 403 Agricultural 
Handbook; and 

(iii) makes the completed self-monitoring form available to the 
Executive Officer upon request.  

(E) Agricultural vegetative crop operations outside the South Coast Air 
Basin whose combined disturbed surface area includes more than 
10 acres provided that the person responsible for such operations:
(i) voluntarily implements the conservation management 

practices contained in the Rule 403 Coachella Valley 
Agricultural Handbook; and

(ii) completes and maintains the self-monitoring form 
documenting sufficient conservation management 
practices, as described in the Rule 403 Coachella Valley 
Agricultural Handbook; and

(iii) makes the completed self-monitoring form available to the 
Executive Officer upon request.  
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(F) Active operations conducted during emergency life-threatening 
situations, or in conjunction with any officially declared disaster or 
state of emergency. 

(G) Active operations conducted by essential service utilities to 
provide electricity, natural gas, telephone, water and sewer during 
periods of service outages and emergency disruptions. 

(H) Any contractor subsequent to the time the contract ends, provided 
that such contractor implemented the required control measures 
during the contractual period. 

(I) Any grading contractor, for a phase of active operations, 
subsequent to the contractual completion of that phase of earth-
moving activities, provided that the required control measures have 
been implemented during the entire phase of earth-moving 
activities, through and including five days after the final grading 
inspection.

(J) Weed abatement operations ordered by a county agricultural 
commissioner or any state, county, or municipal fire department, 
provided that: 
(i) mowing, cutting or other similar process is used which 

maintains weed stubble at least three inches above the soil; 
and

(ii) any discing or similar operation which cuts into and 
disturbs the soil, where watering is used prior to initiation 
of these activities, and a determination is made by the 
agency issuing the weed abatement order that, due to fire 
hazard conditions, rocks, or other physical obstructions, it 
is not practical to meet the conditions specified in clause 
(g)(1)(H)(i).  The provisions this clause shall not exempt 
the owner of any property from stabilizing, in accordance 
with paragraph (d)(2), disturbed surface areas which have 
been created as a result of the weed abatement actions. 

(K) sandblasting operations. 
(2) The provisions of paragraphs (d)(1) and (d)(3) shall not apply:

(A) When wind gusts exceed 25 miles per hour, provided that: 
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(i) The required Table 3 contingency measures in this Rule are 
implemented for each applicable fugitive dust source type, 
and;

(ii) records are maintained in accordance with subparagraph 
(e)(1)(C). 

(B) To unpaved roads, provided such roads: 
(i) are used solely for the maintenance of wind-generating 

equipment; or 
(ii) are unpaved public alleys as defined in Rule 1186; or 
(iii) are service roads that meet all of the following criteria: 

(a) are less than 50 feet in width at all points along the 
road;

(b) are within 25 feet of the property line; and 
(c) have a traffic volume less than 20 vehicle-trips per 

day.
(C) To any active operation, open storage pile, or disturbed surface 

area for which necessary fugitive dust preventive or mitigative 
actions are in conflict with the federal Endangered Species Act, as 
determined in writing by the State or federal agency responsible 
for making such determinations. 

(3) The provisions of (d)(2) shall not apply to any aggregate-related plant or 
cement manufacturing facility that implements the applicable actions 
specified in Table 2 of this Rule at all times and shall implement the 
applicable actions specified in Table 3 of this Rule when the applicable 
performance standards of paragraphs (d)(1) and (d)(3) can not be met 
through use of Table 2 actions. 

(4) The provisions of paragraphs (d)(1), (d)(2), and (d)(3) shall not apply to: 
(A) Blasting operations which have been permitted by the California 

Division of Industrial Safety; and 
(B) Motion picture, television, and video production activities when 

dust emissions are required for visual effects.  In order to obtain 
this exemption, the Executive Officer must receive notification in 
writing at least 72 hours in advance of any such activity and no 
nuisance results from such activity. 

(5) The provisions of paragraph (d)(3) shall not apply if the dust control 
actions, as specified in Table 2, are implemented on a routine basis for 
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each applicable fugitive dust source type.  To qualify for this exemption, a 
person must maintain records in accordance with subparagraph (e)(1)(C). 

(6) The provisions of paragraph (d)(4) shall not apply to earth coverings of 
public paved roadways where such coverings are approved by a local 
government agency for the protection of the roadway, and where such 
coverings are used as roadway crossings for haul vehicles provided that 
such roadway is closed to through traffic and visible roadway dust is 
removed within one day following the cessation of activities. 

(7) The provisions of subdivision (e) shall not apply to: 
(A) officially-designated public parks and recreational areas, including 

national parks, national monuments, national forests, state parks, 
state recreational areas, and county regional parks. 

(B) any large operation which is required to submit a dust control plan 
to any city or county government which has adopted a District-
approved dust control ordinance.

(C) any large operation subject to Rule 1158, which has an approved 
dust control plan pursuant to Rule 1158, provided that all sources 
of fugitive dust are included in the Rule 1158 plan. 

(8) The provisions of subparagraph (e)(1)(A) through (e)(1)(C) shall not apply 
to any large operation with an AQMD-approved fugitive dust control plan 
provided that there is no change to the sources and controls as identified in 
the AQMD-approved fugitive dust control plan.  

(h) Fees 
 Any person conducting active operations for which the Executive Officer 

conducts upwind/downwind monitoring for PM10 pursuant to paragraph 
(d)(3) shall be assessed applicable Ambient Air Analysis Fees pursuant to 
Rule 304.1.  Applicable fees shall be waived for any facility which is 
exempted from paragraph (d)(3) or meets the requirements of paragraph 
(d)(3). 
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Table 2 
DUST CONTROL MEASURES FOR LARGE OPERATIONS 

FUGITIVE DUST 
SOURCE CATEGORY CONTROL ACTIONS 

Earth-moving (except 
construction cutting and 
filling areas, and mining 
operations)

(1a) Maintain soil moisture content at a minimum of 
12 percent, as determined by ASTM method D-
2216, or other equivalent method approved by 
the Executive Officer, the California Air 
Resources Board, and the U.S. EPA.  Two soil 
moisture evaluations must be conducted during 
the first three hours of active operations during a 
calendar day, and two such evaluations each 
subsequent four-hour period of active operations; 
OR

(1a-1) For any earth-moving which is more than 100 
feet from all property lines, conduct watering as 
necessary to prevent visible dust emissions from 
exceeding 100 feet in length in any direction. 

Earth-moving:
Construction fill areas: 

(1b) Maintain soil moisture content at a minimum of 
12 percent, as determined by ASTM method D-
2216, or other equivalent method approved by 
the Executive Officer, the California Air 
Resources Board, and the U.S. EPA.  For areas 
which have an optimum moisture content for 
compaction of less than 12 percent, as 
determined by ASTM Method 1557 or other 
equivalent method approved by the Executive 
Officer and the California Air Resources Board 
and the U.S. EPA, complete the compaction 
process as expeditiously as possible after 
achieving at least 70 percent of the optimum soil 
moisture content.  Two soil moisture evaluations 
must be conducted during the first three hours of 
active operations during a calendar day, and two 
such evaluations during each subsequent four-
hour period of active operations. 
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Table 2 (Continued) 
FUGITIVE DUST 
SOURCE CATEGORY CONTROL ACTIONS 

Earth-moving:
Construction cut areas 
and mining operations: 

(1c) Conduct watering as necessary to prevent visible 
emissions from extending more than 100 feet 
beyond the active cut or mining area unless the area 
is inaccessible to watering vehicles due to slope 
conditions or other safety factors. 

Disturbed surface areas 
(except completed 
grading areas) 

(2a/b) Apply dust suppression in sufficient quantity and 
frequency to maintain a stabilized surface.  Any 
areas which cannot be stabilized, as evidenced by 
wind driven fugitive dust must have an application 
of water at least twice per day to at least 80 percent 
of the unstabilized area. 

Disturbed surface 
areas: Completed 
grading areas 

(2c) Apply chemical stabilizers within five working days 
of grading completion; OR 

 (2d) Take actions (3a) or (3c) specified for inactive 
disturbed surface areas. 

Inactive disturbed 
surface areas 

(3a) Apply water to at least 80 percent of all inactive 
disturbed surface areas on a daily basis when there is 
evidence of wind driven fugitive dust, excluding any 
areas which are inaccessible to watering vehicles due 
to excessive slope or other safety conditions; OR

 (3b) Apply dust suppressants in sufficient quantity and 
frequency to maintain a stabilized surface; OR 

 (3c) Establish a vegetative ground cover within 21 days 
after active operations have ceased.  Ground cover 
must be of sufficient density to expose less than 30 
percent of unstabilized ground within 90 days of 
planting, and at all times thereafter; OR 

 (3d) Utilize any combination of control actions (3a), (3b), 
and (3c) such that, in total, these actions apply to all 
inactive disturbed surface areas. 
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Table 2 (Continued) 
FUGITIVE DUST 
SOURCE CATEGORY CONTROL ACTIONS 

Unpaved Roads (4a) Water all roads used for any vehicular traffic at 
least once per every two hours of active 
operations [3 times per normal 8 hour work day]; 
OR

 (4b) Water all roads used for any vehicular traffic 
once daily and restrict vehicle speeds to 15 miles 
per hour; OR 

 (4c) Apply a chemical stabilizer to all unpaved road 
surfaces in sufficient quantity and frequency to 
maintain a stabilized surface. 

Open storage piles (5a) Apply chemical stabilizers; OR 
 (5b) Apply water to at least 80 percent of the surface 

area of all open storage piles on a daily basis 
when there is evidence of wind driven fugitive 
dust; OR 

 (5c) Install temporary coverings; OR 
 (5d) Install a three-sided enclosure with walls with no 

more than 50 percent porosity which extend, at a 
minimum, to the top of the pile.  This option may 
only be used at aggregate-related plants or at 
cement manufacturing facilities. 

All Categories (6a) Any other control measures approved by the 
Executive Officer and the U.S. EPA as 
equivalent to the methods specified in Table 2 
may be used. 
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TABLE 3 
CONTINGENCY CONTROL MEASURES FOR LARGE OPERATIONS 

FUGITIVE DUST 
SOURCE
CATEGORY 

CONTROL MEASURES 

Earth-moving (1A) Cease all active operations; OR 
(2A) Apply water to soil not more than 15 minutes prior to 

moving such soil. 
Disturbed surface 
areas

(0B) On the last day of active operations prior to a 
weekend, holiday, or any other period when active 
operations will not occur for not more than four 
consecutive days: apply water with a mixture of 
chemical stabilizer diluted to not less than 1/20 of the 
concentration required to maintain a stabilized 
surface for a period of six months; OR 

(1B) Apply chemical stabilizers prior to wind event; OR 
(2B) Apply water to all unstabilized disturbed areas 3 

times per day.  If there is any evidence of wind driven 
fugitive dust, watering frequency is increased to a 
minimum of four times per day; OR 

(3B) Take the actions specified in Table 2, Item (3c); OR 
(4B) Utilize any combination of control actions (1B), (2B), 

and (3B) such that, in total, these actions apply to all 
disturbed surface areas. 

Unpaved roads (1C) Apply chemical stabilizers prior to wind event; OR 
(2C) Apply water twice per hour during active operation; 

OR
(3C) Stop all vehicular traffic. 

Open storage piles (1D) Apply water twice per hour; OR 
(2D) Install temporary coverings. 

Paved road track-out (1E) Cover all haul vehicles; OR 
(2E) Comply with the vehicle freeboard requirements of 

Section 23114 of the California Vehicle Code for 
both public and private roads. 

All Categories (1F) Any other control measures approved by the 
Executive Officer and the U.S. EPA as equivalent to 
the methods specified in Table 3 may be used. 
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Table 4 
(Conservation Management Practices for Confined Animal Facilities) 
SOURCE
CATEGORY 

CONSERVATION MANAGEMENT PRACTICES 

Manure
Handling

(1a)
(1b)

Cover manure prior to removing material off-site; AND 
Spread the manure before 11:00 AM and when wind conditions 
are less than 25 miles per hour; AND

(Only
applicable to 
Commercial 
Poultry
Ranches)

(1c)

(1d)

Utilize coning and drying manure management by removing 
manure at laying hen houses at least twice per year and maintain 
a base of no less than 6 inches of dry manure after clean out; or 
in lieu of complying with conservation management practice 
(1c), comply with conservation management practice (1d). 
Utilize frequent manure removal by removing the manure from 
laying hen houses at least every seven days and immediately 
thin bed dry the material. 

Feedstock
Handling

(2a) Utilize a sock or boot on the feed truck auger when filling feed 
storage bins. 

Disturbed
Surfaces

(3a)

(3b)

(3c)

Maintain at least 70 percent vegetative cover on vacant portions 
of the facility; OR 
Utilize conservation tillage practices to manage the amount, 
orientation and distribution of crop and other plant residues on 
the soil surface year-round, while growing crops (if applicable) 
in narrow slots or tilled strips; OR 
Apply dust suppressants in sufficient concentrations and 
frequencies to maintain a stabilized surface. 

Unpaved
Roads

(4a)

(4b)

(4c)

Restrict access to private unpaved roads either through signage 
or physical access restrictions and control vehicular speeds to 
no more than 15 miles per hour through worker notifications, 
signage, or any other necessary means; OR 
Cover frequently traveled unpaved roads with low silt content 
material (i.e., asphalt, concrete, recycled road base, or gravel to 
a minimum depth of four inches); OR 
Treat unpaved roads with water, mulch, chemical dust 
suppressants or other cover to maintain a stabilized surface. 

Equipment
Parking Areas 

(5a)

(5b)

Apply dust suppressants in sufficient quantity and frequency to 
maintain a stabilized surface; OR 
Apply material with low silt content (i.e., asphalt, concrete, 
recycled road base, or gravel to a depth of four inches). 
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Capacity Volume v/c
Average 

Delay 
(sec)

LOS Capacity Volume v/c
Average 

Delay 
(sec)

LOS

Bristol Street Interchange

1 Anton/South Coast Plaza Bristol St Existing Traffic Signal Costa Mesa -- -- 0.70 12.9 B -- -- 0.72 30.7 C

2 I-405 NB Off-Ramp/South Coast Plaza Bristol St Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.45 16.4 B -- -- 0.73 30.4 C

3 I-405 NB On-Ramp (for NB Bristol St) Bristol St Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 142 0.09 -- -- 1500 314 0.21 -- --

4 I-405 NB On-Ramp (for SB Bristol St) Bristol St Unsignalized On-Ramp Caltrans, Costa Mesa 1 1500 303 0.20 -- -- 1500 222 0.15 -- --

5 I-405 SB On-Ramp (for SB Bristol St) Bristol St Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1.5 3000 975 0.33 -- -- 3000 1328 0.44 -- --

6 I-405 SB Off-Ramp & On-Ramp (for NB Bristol St) Bristol St Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.61 15.8 B -- -- 0.80 14.8 B

Fairview Road Interchange

1 I-405 NB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.93 28.4 C -- -- 0.85 33.7 C

2 I-405 SB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.79 16.0 B -- -- 0.66 21.3 C

3 South Coast Drive I-405 NB Off-Ramp Existing Traffic Signal -- -- -- 0.19 21.0 C -- -- 0.35 24.9 C

Harbor Boulevard & Hyland Avenue Interchange

1 I-405 NB On-Ramp/South Coast Dr Hyland Ave Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.26 8.7 A -- -- 0.58 8.0 A

2 I-405 SB On-Ramp (for SB Harbor Blvd) Harbor Blvd Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 906 0.60 -- -- 1500 973 0.65 -- --

3 I-405 NB Off-Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.55 19.7 B -- -- 0.75 26.2 C

4 I-405 NB On-Ramp (for NB Harbor Blvd) Harbor Blvd Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 470 0.31 -- -- 1500 565 0.38 -- --

5 I-405 SB Off-Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.58 18.3 B -- -- 0.71 16.2 B

6 I-405 SB On-Ramp (for NB Harbor Blvd) Harbor Blvd Unsignalized On-Ramp Caltrans, Costa Mesa 1.5 3000 1254 0.42 -- -- 3000 699 0.23 -- --

7 Gisler Ave Harbor Blvd Existing Traffic Signal Costa Mesa -- -- -- 0.71 26.8 C -- -- 0.89 30.7 C

8 Ikea Way Susan St Existing Traffic Signal Costa Mesa -- -- -- 0.26 2.9 A -- -- 0.33 8.0 A

Euclid Street & Ellis Avenue Interchange

1 I-405 NB Ramps/Newhope St Euclid St Existing Traffic Signal Caltrans, Fountain Valley -- -- -- 0.50 31.8 C -- -- 0.68 37.9 D

2 Ellis Ave I-405 SB Ramps Existing Traffic Signal Caltrans, Fountain Valley -- -- -- 0.94 43.6 D -- -- 0.98 48.2 D

Brookhurst Street & Talbert Avenue Interchange

1 Slater Ave Brookhurst St Existing Traffic Signal Fountain Valley -- -- -- 0.93 46.5 D -- -- 0.81 38.3 D

2 I-405 NB On-Ramp (for SB Brookhurst St) Brookhurst St Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 194 0.06 -- -- 3000 248 0.08 -- --

3 I-405 NB Off-Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 476 0.32 -- -- 1500 609 0.41 -- --

4 I-405 NB Off-Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 533 0.36 -- -- 1500 430 0.29 -- --

5 I-405 NB On-Ramp (for NB Brookhurst St) Brookhurst St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1 1500 631 0.42 -- -- 1500 643 0.43 -- --

6 I-405 SB On-Ramp (for SB Brookhurst St) Brookhurst St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1 1500 1241 0.83 -- -- 1500 677 0.45 -- --

7 I-405 SB Off-Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 90 0.06 -- -- 1500 193 0.13 -- --

8 I-405 SB Off-Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Off-Ramp Caltrans, Fountain Valley 1 1500 678 0.45 -- -- 1500 673 0.45 -- --

9 Talbert Ave Brookhurst St Existing Traffic Signal Fountain Valley -- -- -- 0.95 47.3 D -- -- 0.90 47.8 D

10 Talbert Ave I-405 SB On-Ramp (for EB Talbert Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1 1500 1037 0.69 -- -- 1500 696 0.46 -- --

Magnolia Street & Warner Avenue Interchange

1 Heil Ave Magnolia St Existing Traffic Signal Westminster -- -- -- 0.74 27.0 C -- -- 0.50 16.2 B

2 I-405 NB On-Ramp (for SB Magnolia Ave) Magnolia St Unsignalized On-Ramp Caltrans, Westminster 1.5 3000 218 0.07 -- -- 3000 135 0.05 -- --

3 I-405 NB Off-Ramp (to NB Magnolia Ave) Magnolia St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 201 0.13 -- -- 1500 510 0.34 -- --

4 I-405 NB On-Ramp (for NB Magnolia Ave) Magnolia St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1 1500 562 0.37 -- -- 1500 392 0.26 -- --

5 I-405 SB On-Ramp (for SB Magnolia Ave) Magnolia St Unsignalized Loop On-Ramp Caltrans, Huntington Beach 1 1500 992 0.66 -- -- 1500 340 0.23 -- --

6 I-405 SB Off-Ramp (to NB & SB Magnolia Ave) Magnolia St Existing Traffic Signal Caltrans, Huntington Beach, Fountain Valley -- -- -- 0.62 8.0 A -- -- 0.77 13.5 B

7 Warner Ave Magnolia St Existing Traffic Signal Fountain Valley, Huntington Beach -- -- -- 0.91 44.3 D -- -- 0.94 46.1 D

8 Warner Ave I-405 SB On-Ramp (for EB Warner Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 1342 0.45 -- -- 3000 685 0.23 -- --

9 Warner Ave I-405 SB Off-Ramp (to EB Warner Ave) Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 259 0.17 -- -- 1500 537 0.36 -- --

10 Warner Ave I-405 NB Off-Ramp (to WB Warner Ave) Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 481 0.32 -- -- 1500 630 0.42 -- --

11 Warner Ave I-405 NB On-Ramp (for WB Warner Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 500 0.17 -- -- 3000 807 0.27 -- --

Beach Boulevard & Edinger Avenue Interchange

1 McFadden Ave Beach Blvd Existing Traffic Signal Caltrans, Westminster -- -- -- 0.94 46.3 D -- -- 0.97 60.9 E

2 I-405 NB On-Ramp (for SB Beach Blvd) Beach Blvd Unsignalized On-Ramp Caltrans, Westminster 1 1500 271 0.18 -- -- 1500 256 0.17 -- --

3 I-405 NB Off-Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Off-Ramp Caltrans, Westminster 1 1500 836 0.56 -- -- 1500 893 0.60 -- --

4 I-405 NB Off-Ramp (to SB Beach Blvd) Beach Blvd Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 683 0.46 -- -- 1500 711 0.47 -- --

5 I-405 NB On-Ramp (for NB Beach Blvd) Beach Blvd Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 769 0.51 -- -- 1500 910 0.61 -- --

6 Center Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach -- -- -- 0.72 18.2 B -- -- 0.83 17.6 B

PM Peak Hour

Table ___:  Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location
Traffic Control/

CommentsEast/West Street
No. of 
Lanes

AM Peak Hour

Albert Grover and Associates  10/22/10
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Capacity Volume v/c
Average 

Delay 
(sec)

LOS Capacity Volume v/c
Average 

Delay 
(sec)

LOS

PM Peak Hour

Table ___:  Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location
Traffic Control/

CommentsEast/West Street
No. of 
Lanes

AM Peak Hour

7 Center Ave (Huntington Beach Mall) I-405 SB Ramps Existing Traffic Signal Caltrans, Huntington Beach -- -- -- 0.43 15.3 B -- -- 0.77 22.9 C

8 I-405 SB Off-Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 43 0.03 -- -- 1500 150 0.10 -- --

9 Edinger Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach, Westminster -- -- -- 0.94 55.1 E -- -- 0.99 59.1 E

10 Edinger Ave I-405 SB On-Ramp Unsignalized On-Ramp Caltrans, Huntington Beach 1 1500 902 0.60 -- -- 1500 744 0.50 -- --

Goldenwest Street & Bolsa Avenue Interchange

1 I-405 NB On-Ramp (for NB Goldenwest St) Goldenwest St Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 752 0.50 -- -- 1500 788 0.53 -- --

2 Westminster Mall I-405 SB Ramps Existing Traffic Signal Caltrans, Westminster -- -- -- 0.31 6.5 A -- -- 0.37 8.9 A

3 Westminster Mall Goldenwest St Existing Traffic Signal Caltrans, Westminster -- -- -- 0.65 9.3 A -- -- 0.61 10.5 B

4 Bolsa Ave Goldenwest St Existing Traffic Signal Huntington Beach, Westminster -- -- -- 0.68 36.0 D -- -- 0.95 49.4 D

5 Bolsa Ave I-405 SB On-Ramp (for EB Bolsa Ave) Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 323 0.22 -- -- 1500 737 0.49 -- --

6 Bolsa Ave I-405 SB Off-Ramp (to EB Bolsa Ave) Stop-Controlled Off-Ramp Caltrans, Westminster -- -- -- 0.35 10.7 B -- -- 0.15 10.3 B

7 Bolsa Ave I-405 NB Off-Ramp (to WB Bolsa Ave) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 799 0.53 -- -- 1500 702 0.47 -- --

Springdale Street & Westminster Boulevard Interchange

1 I-405 SB Off-Ramp Springdale St Stop-Controlled Off-Ramp Caltrans, Westminster -- -- -- 0.47 28.1 D -- -- 0.60 36.1 E

2 Westminster Blvd Springdale St Existing Traffic Signal Westminster -- -- -- 0.76 39.9 D -- -- 0.79 40.1 D

3 Westminster Blvd I-405 SB On-Ramp Unsignalized On-Ramp Caltrans, Westminster 2 3000 708 0.24 -- -- 3000 897 0.30 -- --

4 Westminster Blvd I-405 SB Off-Ramp (to EB Westminster Blvd) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 238 0.16 -- -- 1500 219 0.15 -- --

5 Westminster Blvd I-405 NB Off-Ramp (to WB Westminster Blvd) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 599 0.40 -- -- 1500 567 0.38 -- --

6 Westminster Blvd I-405 NB On-Ramp Unsignalized On-Ramp Caltrans, Westminster 2 3000 910 0.30 -- -- 3000 836 0.28 -- --

7 Westminster Blvd I-405 NB Off-Ramp/Willow Ln Existing Traffic Signal Caltrans, Westminster -- -- -- 0.50 14.1 B -- -- 0.53 12.6 B

Bolsa Chica Road-Valley View Street & Garden Grove Boulevard Interchange

1 Garden Grove Blvd I-405 NB Off-Ramp/SR-22 EB Ramps Existing Traffic Signal Caltrans, Westminster -- -- -- 0.84 47.3 D -- -- 0.93 54.7 D

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St Existing Traffic Signal Caltrans, Westminster -- -- -- 0.92 23.7 C -- -- 1.06 40.7 F*

3 I-405 SB On-Ramp (for SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 740 0.49 -- -- 1500 920 0.61 -- --

4 I-405 SB Off-Ramp (to SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Off-Ramp Caltrans, Westminster 1 1500 821 0.55 -- -- 1500 680 0.45 -- --

5 SR-22 WB/I-405 NB On-Ramp (for SB Valley View St) Valley View St Unsignalized On-Ramp Caltrans, Garden Grove 1 1500 328 0.22 -- -- 1500 369 0.25 -- --

6 SR-22 WB/I-405 NB On-Ramp (for NB Valley View St) Valley View St Unsignalized On-Ramp Caltrans, Garden Grove 1 1500 603 0.40 -- -- 1500 707 0.47 -- --

Seal Beach Boulevard Interchange

1 I-405 NB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach -- -- -- 0.81 30.2 C -- -- 0.85 32.1 C

2 I-405 SB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach -- -- -- 0.95 46.0 D -- -- 1.01 51.3 F*

Bear Street Interchange at SR-73

1 SR-73 NB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.50 13.6 B -- -- 0.47 12.8 B

2 SR-73 SB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.43 13.1 B -- -- 0.51 13.5 B

Katella Avenue/Willow Street Interchange at I-605

1 Katella Ave I-605 NB On-Ramp (for WB Katella Ave) Unsignalized On-Ramp Caltrans, Los Alamitos, Orange County 1.5 3000 982 0.33 -- -- 3000 1120 0.37 -- --

2 Katella Ave I-605 NB On-Ramp (for EB Katella Ave) Existing Traffic Signal Caltrans, Los Alamitos, Orange County -- -- -- 0.64 1.7 A -- -- 0.65 3.7 A

3 Katella Ave I-605 NB Off-Ramp (to EB Katella Ave) Unsignalized Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 1136 0.76 -- -- 1500 736 0.49 -- --

4 Katella Ave I-605 NB Off-Ramp (to WB Katella Ave) Unsignalized Loop Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 49 0.03 -- -- 1500 77 0.05 -- --

5 Katella Ave I-605 SB On-Ramp (for WB Katella Ave) Unsignalized Loop On-Ramp Caltrans, Los Alamitos, Orange County 1 1500 536 0.36 -- -- 1500 656 0.44 -- --

6 Katella Ave I-605 SB Off-Ramp (to EB Katella Ave) Unsignalized Loop Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 1204 0.80 -- -- 1500 1073 0.72 -- --

7 Katella Ave I-605 SB On-Ramp (for EB Katella Ave) Unsignalized On-Ramp Caltrans, Los Alamitos, Orange County 1 1500 63 0.04 -- -- 1500 44 0.03 -- --

8 Willow St I-605 SB Off-Ramp (to WB Willow St) Unsignalized Off-Ramp Caltrans, Long Beach 1 1500 547 0.36 -- -- 1500 534 0.36 -- --

Notes: 1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 
2.  Ramp capacity assumptions for On-Ramp & Off-Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 
3.  F*: Due to excessive volume-to-capacity ratio (over 1.0), the intersection is expected to operate at LOS F.
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Bristol Street Interchange

1 I-405 NB Off-Ramp/South Coast Plaza Bristol St Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.59 19.7 B -- -- 0.86 37.1 D

2 I-405 NB On-Ramp (for NB Bristol St) Bristol St Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 148 0.10 -- -- 1500 335 0.22 -- --

3 I-405 NB On-Ramp (for SB Bristol St) Bristol St Unsignalized On-Ramp Caltrans, Costa Mesa 1 1500 349 0.23 -- -- 1500 238 0.16 -- --

4 I-405 SB On-Ramp (for SB Bristol St) Bristol St Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1.5 3000 891 0.30 -- -- 3000 1213 0.40 -- --

5 I-405 SB Off-Ramp & On-Ramp (for NB Bristol St) Bristol St Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.63 16.6 B -- -- 0.95 19.2 B

Fairview Road Interchange

1 I-405 NB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 1.06 44.0 F* -- -- 0.93 36.3 D

2 I-405 SB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.91 20.5 C -- -- 0.70 27.1 C

3 South Coast Drive I-405 NB Off-Ramp Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.23 21.6 C 0.39 26.3 C

Harbor Boulevard & Hyland Avenue Interchange

1 I-405 NB On-Ramp/South Coast Dr Hyland Ave Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.42 7.8 A -- -- 0.64 9.4 A

2 I-405 SB On-Ramp (for SB Harbor Blvd) Harbor Blvd Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 938 0.63 -- -- 1500 1039 0.69 -- --

3 I-405 NB Off-Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.61 20.3 C -- -- 0.78 28.9 C

4 I-405 NB On-Ramp (for NB Harbor Blvd) Harbor Blvd Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 502 0.33 -- -- 1500 603 0.40 -- --

5 I-405 SB Off-Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.63 18.6 B -- -- 0.77 16.2 B

6 I-405 SB On-Ramp (for NB Harbor Blvd) Harbor Blvd Unsignalized On-Ramp Caltrans, Costa Mesa 1.5 3000 1339 0.45 -- -- 3000 747 0.25 -- --

7 Gisler Ave Harbor Blvd Existing Traffic Signal Costa Mesa -- -- -- 0.77 30.4 C -- -- 0.95 43.3 D

8 Ikea Way Susan St Existing Traffic Signal Costa Mesa -- -- -- 0.31 6.2 A -- -- 0.36 8.5 A

Euclid Street & Ellis Avenue Interchange

1 I-405 NB Ramps/Newhope St Euclid St Existing Traffic Signal Caltrans, Fountain Valley -- -- -- 0.56 31.3 C -- -- 0.82 44.6 D

2 Ellis Ave I-405 SB Ramps Existing Traffic Signal Caltrans, Fountain Valley -- -- -- 1.14 83.9 F -- -- 1.30 141.7 F

Brookhurst Street & Talbert Avenue Interchange

1 Slater Ave Brookhurst St Existing Traffic Signal Fountain Valley -- -- -- 1.17 78.8 F* -- -- 0.91 47.0 D

2 I-405 NB On-Ramp (for SB Brookhurst St) Brookhurst St Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 339 0.11 -- -- 3000 357 0.12 -- --

3 I-405 NB Off-Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 580 0.39 -- -- 1500 936 0.62 -- --

4 I-405 NB Off-Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 624 0.42 -- -- 1500 459 0.31 -- --

5 I-405 NB On-Ramp (for NB Brookhurst St) Brookhurst St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1 1500 775 0.52 -- -- 1500 861 0.57 -- --

6 I-405 SB On-Ramp (for SB Brookhurst St) Brookhurst St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1 1500 1325 0.88 -- -- 1500 723 0.48 -- --

7 I-405 SB Off-Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 96 0.06 -- -- 1500 206 0.14 -- --

8 I-405 SB Off-Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Off-Ramp Caltrans, Fountain Valley 1 1500 724 0.48 -- -- 1500 744 0.50 -- --

9 Talbert Ave Brookhurst St Existing Traffic Signal Fountain Valley -- -- -- 1.42 128.7 F -- -- 0.99 58.2 E

10 Talbert Ave I-405 SB On-Ramp (for EB Talbert Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1 1500 1107 0.74 -- -- 1500 744 0.50 -- --

Magnolia Street & Warner Avenue Interchange

1 Heil Ave Magnolia St Existing Traffic Signal Westminster -- -- -- 0.80 29.3 C -- -- 0.63 18.5 B

2 I-405 NB On-Ramp (for SB Magnolia Ave) Magnolia St Unsignalized On-Ramp Caltrans, Westminster 1.5 3000 258 0.09 -- -- 3000 144 0.05 -- --

3 I-405 NB Off-Ramp (to NB Magnolia Ave) Magnolia St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 236 0.16 -- -- 1500 673 0.45 -- --

4 I-405 NB On-Ramp (for NB Magnolia Ave) Magnolia St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1 1500 602 0.40 -- -- 1500 424 0.28 -- --

5 I-405 SB On-Ramp (for SB Magnolia Ave) Magnolia St Unsignalized Loop On-Ramp Caltrans, Huntington Beach 1 1500 1059 0.71 -- -- 1500 363 0.24 -- --

6 I-405 SB Off-Ramp (to NB & SB Magnolia Ave) Magnolia St Existing Traffic Signal Caltrans, Huntington Beach, Fountain Valley -- -- -- 0.67 9.5 A -- -- 0.83 16.7 B

7 Warner Ave Magnolia St Existing Traffic Signal Fountain Valley, Huntington Beach -- -- -- 0.98 54.8 D -- -- 1.01 53.8 F*

8 Warner Ave I-405 SB On-Ramp (for EB Warner Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 1391 0.46 -- -- 3000 732 0.24 -- --

9 Warner Ave I-405 SB Off-Ramp (to EB Warner Ave) Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 522 0.35 -- -- 1500 574 0.38 -- --

10 Warner Ave I-405 NB Off-Ramp (to WB Warner Ave) Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 505 0.34 -- -- 1500 781 0.52 -- --

11 Warner Ave I-405 NB On-Ramp (for WB Warner Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 534 0.18 -- -- 3000 856 0.29 -- --

PM Peak Hour

Appendix ____:  No Built Condition (Year 2020) Arterial Interchange Analysis and Levels of Service
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Appendix ____:  No Built Condition (Year 2020) Arterial Interchange Analysis and Levels of Service
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No. of 
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AM Peak Hour

Beach Boulevard & Edinger Avenue Interchange

1 McFadden Ave Beach Blvd Existing Traffic Signal Caltrans, Westminster -- -- -- 1.03 72.5 F* -- -- 1.05 74.7 F*

2 I-405 NB On-Ramp (for SB Beach Blvd) Beach Blvd Unsignalized On-Ramp Caltrans, Westminster 1 1500 289 0.19 -- -- 1500 277 0.18 -- --

3 I-405 NB Off-Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Off-Ramp Caltrans, Westminster 1 1500 866 0.58 -- -- 1500 958 0.64 -- --

4 I-405 NB Off-Ramp (to SB Beach Blvd) Beach Blvd Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 729 0.49 -- -- 1500 935 0.62 -- --

5 I-405 NB On-Ramp (for NB Beach Blvd) Beach Blvd Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 828 0.55 -- -- 1500 1002 0.67 -- --

6 Center Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach -- -- -- 0.82 11.5 B -- -- 0.93 27.2 C

7 Center Ave (Huntington Beach Mall) I-405 SB Ramps Existing Traffic Signal Caltrans, Huntington Beach -- -- -- 0.58 16.9 B -- -- 0.86 28.1 C

8 I-405 SB Off-Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 45 0.03 -- -- 1500 160 0.11 -- --

9 Edinger Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach, Westminster -- -- -- 1.06 60.6 F* -- -- 1.05 66.6 F

10 Edinger Ave I-405 SB On-Ramp Unsignalized On-Ramp Caltrans, Huntington Beach 1 1500 998 0.67 -- -- 1500 780 0.52 -- --

Goldenwest Street & Bolsa Avenue Interchange

1 I-405 NB On-Ramp (for NB Goldenwest St) Goldenwest St Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 826 0.55 -- -- 1500 885 0.59 -- --

2 Westminster Mall I-405 SB Ramps Existing Traffic Signal Caltrans, Westminster -- -- -- 0.36 6.9 A -- -- 0.40 9.9 A

3 Westminster Mall Goldenwest St Existing Traffic Signal Caltrans, Westminster -- -- -- 0.71 10.5 B -- -- 0.69 12.3 B

4 Bolsa Ave Goldenwest St Existing Traffic Signal Huntington Beach, Westminster -- -- -- 0.76 36.8 D -- -- 1.04 64.0 F*

5 Bolsa Ave I-405 SB On-Ramp (for EB Bolsa Ave) Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 340 0.23 -- -- 1500 760 0.51 -- --

6 Bolsa Ave I-405 SB Off-Ramp (to EB Bolsa Ave) Stop-Controlled Off-Ramp Caltrans, Westminster -- -- -- 0.38 11.0 B -- -- 0.17 10.6 B

7 Bolsa Ave I-405 NB Off-Ramp (to WB Bolsa Ave) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 866 0.58 -- -- 1500 769 0.51 -- --

Springdale Street & Westminster Boulevard Interchange

1 I-405 SB Off-Ramp Springdale St Stop-Controlled Off-Ramp Caltrans, Westminster -- -- -- 0.67 47.9 E -- -- 0.69 45.9 E

2 Westminster Blvd Springdale St Existing Traffic Signal Westminster -- -- -- 0.83 42.0 D -- -- 0.94 57.1 E

3 Westminster Blvd I-405 SB On-Ramp Unsignalized On-Ramp Caltrans, Westminster 2 3000 768 0.26 -- -- 3000 969 0.32 -- --

4 Westminster Blvd I-405 SB Off-Ramp (to EB Westminster Blvd) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 269 0.18 -- -- 1500 235 0.16 -- --

5 Westminster Blvd I-405 NB Off-Ramp (to WB Westminster Blvd) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 639 0.43 -- -- 1500 652 0.43 -- --

6 Westminster Blvd I-405 NB On-Ramp Unsignalized On-Ramp Caltrans, Westminster 2 3000 971 0.32 -- -- 3000 909 0.30 -- --

7 Westminster Blvd I-405 NB Off-Ramp/Willow Ln Existing Traffic Signal Caltrans, Westminster -- -- -- 0.58 14.6 B -- -- 0.65 14.1 B

Bolsa Chica Road-Valley View Street & Garden Grove Boulevard Interchange

1 Garden Grove Blvd I-405 NB Off-Ramp/SR-22 EB Ramps Existing Traffic Signal Caltrans, Westminster -- -- -- 0.89 55.8 E -- -- 0.99 67.6 E

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St Existing Traffic Signal Caltrans, Westminster -- -- -- 0.91 23.3 C -- -- 1.00 39.1 F*

3 I-405 SB On-Ramp (for SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 944 0.63 -- -- 1500 1145 0.76 -- --

4 I-405 SB Off-Ramp (to SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Off-Ramp Caltrans, Westminster 1 1500 1171 0.78 -- -- 1500 979 0.65 -- --

5 SR-22 WB/I-405 NB On-Ramp (for SB Valley View St) Valley View St Unsignalized On-Ramp Caltrans, Garden Grove 1 1500 340 0.23 -- -- 1500 435 0.29 -- --

6 SR-22 WB/I-405 NB On-Ramp (for NB Valley View St) Valley View St Unsignalized On-Ramp Caltrans, Garden Grove 1 1500 704 0.47 -- -- 1500 857 0.57 -- --

Seal Beach Boulevard Interchange

1 I-405 NB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach -- -- -- 0.78 27.4 C -- -- 0.87 33.7 C

2 I-405 SB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach -- -- -- 1.12 69.1 F* -- -- 1.19 76.4 F*

Bear Street Interchange at SR-73

1 SR-73 NB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.55 14.1 B -- -- 0.53 13.3 B

2 SR-73 Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.48 13.3 B -- -- 0.55 14.3 B

Katella Avenue/Willow Street Interchange at I-605

1 Katella Ave I-605 NB On-Ramp (for WB Katella Ave) Unsignalized On-Ramp Caltrans, Los Alamitos, Orange County 1.5 3000 1049 0.35 -- -- 3000 1196 0.40 -- --

2 Katella Ave I-605 NB On-Ramp (for EB Katella Ave) Existing Traffic Signal Caltrans, Los Alamitos, Orange County -- -- -- 0.69 2.5 A -- -- 0.73 4.9 A

3 Katella Ave I-605 NB Off-Ramp (to EB Katella Ave) Unsignalized Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 1214 0.81 -- -- 1500 786 0.52 -- --

4 Katella Ave I-605 NB Off-Ramp (to WB Katella Ave) Unsignalized Loop Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 70 0.05 -- -- 1500 100 0.07 -- --

5 Katella Ave I-605 SB On-Ramp (for WB Katella Ave) Unsignalized Loop On-Ramp Caltrans, Los Alamitos, Orange County 1 1500 575 0.38 -- -- 1500 701 0.47 -- --

6 Katella Ave I-605 SB Off-Ramp (to EB Katella Ave) Unsignalized Loop Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 1285 0.86 -- -- 1500 1146 0.76 -- --

7 Katella Ave I-605 SB On-Ramp (for EB Katella Ave) Unsignalized On-Ramp Caltrans, Los Alamitos, Orange County 1 1500 166 0.11 -- -- 1500 122 0.08 -- --

8 Willow St I-605 SB Off-Ramp (to WB Willow St) Unsignalized Off-Ramp Caltrans, Long Beach 1 1500 584 0.39 -- -- 1500 630 0.42 -- --

Notes: 1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 
2.  Ramp capacity assumptions for On-Ramp & Off-Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 
3.  F*: Due to excessive volume-to-capacity ratio (over 1.0), the intersection is expected to operate at LOS F.
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Bristol Street Interchange

1 I-405 NB Off-Ramp/South Coast Plaza Bristol St Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.59 18.8 B -- -- 0.90 38.7 D

2 I-405 NB On-Ramp (for NB Bristol St) Bristol St Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 148 0.10 -- -- 1500 335 0.22 -- --

3 I-405 NB On-Ramp (for SB Bristol St) Bristol St Unsignalized On-Ramp Caltrans, Costa Mesa 1 1500 349 0.23 -- -- 1500 238 0.16 -- --

4 I-405 SB On-Ramp (for SB Bristol St) Bristol St Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1.5 3000 891 0.30 -- -- 3000 1213 0.40 -- --

5 I-405 SB Off-Ramp & On-Ramp (for NB Bristol St) Bristol St Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.63 15.5 B -- -- 0.96 19.3 B

Fairview Road Interchange

1 I-405 NB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 1.07 44.5 F* -- -- 0.93 33.9 C

2 I-405 SB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.92 20.1 C -- -- 0.70 25.8 C

Harbor Boulevard & Hyland Avenue Interchange

1 I-405 NB On-Ramp/South Coast Dr Hyland Ave Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.42 7.8 A -- -- 0.64 9.2 A

2 I-405 SB On-Ramp (for SB Harbor Blvd) Harbor Blvd Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 968 0.65 -- -- 1500 1039 0.69 -- --

3 I-405 NB Off-Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.61 19.5 B -- -- 0.78 26.3 C

4 I-405 NB On-Ramp (for NB Harbor Blvd) Harbor Blvd Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 502 0.33 -- -- 1500 603 0.40 -- --

5 I-405 SB Off-Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.63 18.4 B -- -- 0.77 16.7 B

6 I-405 SB On-Ramp (for NB Harbor Blvd) Harbor Blvd Unsignalized On-Ramp Caltrans, Costa Mesa 1.5 3000 1339 0.45 -- -- 3000 747 0.25 -- --

7 Gisler Ave Harbor Blvd Existing Traffic Signal Costa Mesa -- -- -- 0.80 30.6 C -- -- 0.92 32.7 C

8 Ikea Way Susan St Existing Traffic Signal Costa Mesa -- -- -- 0.32 6.4 A -- -- 0.36 8.4 A

Euclid Street & Ellis Avenue Interchange

1 I-405 NB Ramps/Newhope St Euclid St Existing Traffic Signal Caltrans, Fountain Valley -- -- -- 0.58 34.2 C -- -- 0.78 47.7 D

2 Ellis Ave (WBR to SB On-Ramp) I-405 SB Ramps (I-405 SB On-Ramp is for WB Ellis Ave) Existing Traffic Signal Caltrans, Fountain Valley -- -- -- 0.66 18.7 B -- -- 0.76 19.9 B

3 Ellis Ave (EBT to SB On-Ramp) I-405 SB On-Ramp (for EB Ellis Ave) Proposed On-Ramp Caltrans, Fountain Valley 2 3000 1126 0.38 -- -- 3000 770 0.26 -- --

Brookhurst Street & Talbert Avenue Interchange

1 Slater Ave Brookhurst St Existing Traffic Signal Fountain Valley -- -- -- 1.00 53.3 F* -- -- 0.90 44.7 D

2 I-405 NB On-Ramp (for SB Brookhurst St) Brookhurst St Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 339 0.11 -- -- 3000 357 0.12 -- --

3 & 4 I-405 NB Off-Ramp (to NB & SB  Brookhurst St) Brookhurst St Proposed Traffic Signal Caltrans, Fountain Valley -- -- -- 0.62 13.3 B -- -- 0.68 17.5 B

4 I-405 NB Off-Ramp (to SB Brookhurst St) Brookhurst St Part of Proposed Traffic Signal Caltrans, Fountain Valley -- -- -- -- --

5 I-405 NB On-Ramp (for NB Brookhurst St) Brookhurst St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1.5 3000 775 0.26 -- -- 3000 861 0.29 -- --

6 I-405 SB On-Ramp (for SB Brookhurst St) Brookhurst St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1.5 3000 1325 0.44 -- -- 3000 723 0.24 -- --

7 & 8 I-405 SB Off-Ramp (to NB & SB Brookhurst St) Brookhurst St Proposed Traffic Signal Caltrans, Fountain Valley -- -- -- 0.57 11.5 B -- -- 0.57 13.6 B

8 I-405 SB Off-Ramp (to NB Brookhurst St) Brookhurst St Part of Proposed Traffic Signal Caltrans, Fountain Valley -- -- -- -- --

9 Talbert Ave Brookhurst St Existing Traffic Signal Fountain Valley -- -- -- 1.06 71.0 F* -- -- 0.95 46.2 D

10 Talbert Ave I-405 SB On-Ramp (for EB Talbert Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 1107 0.37 -- -- 3000 744 0.25 -- --

Magnolia Street & Warner Avenue Interchange

1 Heil Ave Magnolia St Existing Traffic Signal Westminster -- -- -- 0.84 25.2 C -- -- 0.63 19.7 B

2 I-405 NB On-Ramp (for SB Magnolia St) Magnolia St Unsignalized On-Ramp Caltrans, Westminster 1 1500 258 0.17 -- -- 1500 144 0.10 -- --

3 I-405 NB Off-Ramp (to NB Magnolia St) Magnolia St Proposed Traffic Signal Caltrans, Fountain Valley -- -- -- 0.47 1.5 A -- -- 0.71 6.8 A

4 I-405 NB On-Ramp (for NB Magnolia St) Magnolia St Part of Proposed Traffic Signal Caltrans, Fountain Valley -- -- -- -- --

5 I-405 SB On-Ramp (for SB Magnolia St) Magnolia St Part of Proposed Traffic Signal Caltrans, Huntington Beach -- -- -- -- --

6 I-405 SB Off-Ramp (to NB & SB Magnolia St) Magnolia St Existing Traffic Signal Caltrans, Huntington Beach, Fountain Valley -- -- -- 0.76 9.4 A -- -- 0.70 11.5 B

7 Warner Ave Magnolia St Existing Traffic Signal Fountain Valley, Huntington Beach -- -- -- 0.86 45.8 D -- -- 0.89 44.4 D

8 Warner Ave I-405 SB On-Ramp (for EB Warner Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 1391 0.46 -- -- 3000 732 0.24 -- --

9 Warner Ave I-405 SB Off-Ramp (to EB Warner Ave) Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 522 0.35 -- -- 1500 574 0.38 -- --

10 Warner Ave I-405 NB Off-Ramp (to WB Warner Ave) Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 505 0.34 -- -- 1500 781 0.52 -- --

11 Warner Ave I-405 NB On-Ramp (for WB Warner Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 534 0.18 -- -- 3000 856 0.29 -- --

Beach Boulevard & Edinger Avenue Interchange

1 McFadden Ave Beach Blvd Existing Traffic Signal Caltrans, Westminster -- -- -- 1.02 62.2 F* -- -- 1.01 64.7 F*

2 I-405 NB On-Ramp (for SB Beach Blvd) Beach Blvd Unsignalized On-Ramp Caltrans, Westminster -- -- -- -- -- -- -- -- -- -- --

3 I-405 NB Off-Ramp (to NB Beach Blvd) Beach Blvd Proposed Traffic Signal (to NB Beach Blvd) Caltrans, Westminster -- -- -- -- -- -- -- -- -- -- --

4 I-405 NB Off-Ramp (to SB Beach Blvd) Beach Blvd Part of the Proposed Traffic Signal (for SB Beach Blvd) Caltrans, Westminster -- -- -- -- -- -- -- -- -- -- --

5 I-405 NB On-Ramp (for NB Beach Blvd) Beach Blvd Unsignalized Loop On-Ramp Caltrans, Westminster -- -- -- -- -- -- -- -- -- -- --

1-4 I-405 NB Ramps (for NB and SB Beach Blvd) Beach Blvd Proposed Traffic Signal Caltrans, Westminster -- -- 0.71 14.8 B -- 0.80 16.4 B

5 Center Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach -- -- -- 0.82 12.9 B -- -- 0.87 18.0 B

6 Center Ave (Huntington Beach Mall) I-405 SB Ramps Existing Traffic Signal Caltrans, Huntington Beach -- -- 0.54 18.8 B -- 0.74 24.7 C

7 I-405 SB Off-Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Loop Off-Ramp Caltrans, Westminster -- -- -- -- -- -- -- -- -- -- --

8 Edinger Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach, Westminster -- -- -- 0.97 50.0 D -- -- 0.98 62.7 E

9 Edinger Ave I-405 SB On-Ramp Unsignalized On-Ramp Caltrans, Huntington Beach 1.5 3000 998 0.33 -- -- 3000 780 0.26 -- --

AM Peak Hour PM Peak Hour
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Appendix ____:  Project Condition with Improvements (Year 2020) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location
Traffic Control/

CommentsEast/West Street
No. of 
Lanes

Goldenwest Street & Bolsa Avenue Interchange

1 I-405 NB On-Ramp (for NB Goldenwest St) Goldenwest St Unsignalized Loop On-Ramp Caltrans, Westminster 1.5 3000 826 0.28 -- -- 3000 885 0.30 -- --

2 Westminster Mall I-405 SB Ramps Existing Traffic Signal Caltrans, Westminster -- -- -- 0.30 10.9 B -- -- 0.40 11.5 B

3 Westminster Mall Goldenwest St Existing Traffic Signal Caltrans, Westminster -- -- -- 0.59 9.6 A -- -- 0.58 7.4 A

4 Bolsa Ave Goldenwest St Existing Traffic Signal Huntington Beach, Westminster -- -- -- 0.73 36.1 D -- -- 0.85 49.8 D

5 Bolsa Ave I-405 SB On-Ramp (for EB Bolsa Ave) Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 340 0.23 -- -- 1500 760 0.51 -- --

6 Bolsa Ave I-405 SB Off-Ramp (to EB Bolsa Ave) Stop-Controlled Off-Ramp Caltrans, Westminster -- -- -- 0.35 10.4 B -- -- 0.15 10.1 B

7 Bolsa Ave I-405 NB Off-Ramp (to WB Bolsa Ave) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 866 0.58 -- -- 1500 769 0.51 -- --

Option B

2 Westminster Mall I-405 SB Ramps Existing Traffic Signal Caltrans, Westminster

Springdale Street & Westminster Boulevard Interchange

1 I-405 SB Off-Ramp Springdale St Stop-Controlled Off-Ramp Caltrans, Westminster -- -- -- 0.37 7.6 A -- -- 0.54 7.2 A

2 Westminster Blvd Springdale St Existing Traffic Signal Westminster -- -- -- 0.86 48.8 D -- -- 0.89 50.5 D

3 Westminster Blvd I-405 SB On-Ramp Unsignalized On-Ramp Caltrans, Westminster 1.5 3000 768 0.26 -- -- 3000 968 0.32 -- --

4 Westminster Blvd I-405 SB Off-Ramp (to EB Westminster Blvd) Proposed Stop-Controlled Off-Ramp Caltrans, Westminster 1 1500 269 0.18 -- -- 1500 235 0.16 -- --

Option A

5 & 6 Westminster Blvd I-405 NB Ramps (to WB & EB Westminster Blvd) Proposed Traffic Signal Caltrans, Westminster -- -- -- 0.55 15.6 B -- -- 0.66 16.2 B

7 Westminster Blvd Willow Ln Existing Traffic Signal (Removed I-405 NB Off-Ramp) Westminster -- -- -- 0.60 24.5 C -- -- 0.65 23.6 C

Option B

5 Westminster Blvd I-405 NB Off-Ramp (to WB Westminster Blvd) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 1500

6 Westminster Blvd I-405 NB On-Ramp Proposed Traffic Signal Caltrans, Westminster -- -- --

7 Westminster Blvd I-405 NB Off-Ramp/Willow Ln Existing Traffic Signal Caltrans, Westminster -- -- --

Bolsa Chica Road-Valley View Street & Garden Grove Boulevard Interchange

1 Garden Grove Blvd I-405 NB Off-Ramp/SR-22 EB Ramps Existing Traffic Signal Caltrans, Westminster -- -- -- 0.87 46.5 D -- -- 0.90 45.7 D

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St Existing Traffic Signal Caltrans, Westminster -- -- -- 0.90 20.6 C -- -- 0.92 26.1 C

3 & 4 I-405 SB Ramps (to NB & SB Bolsa Chica Rd) Bolsa Chica Rd Proposed Traffic Signal Caltrans, Westminster -- -- -- 0.72 13.1 B -- -- 0.76 9.9 A

4 I-405 SB Off-Ramp (to SB Bolsa Chica Rd) Bolsa Chica Rd Part of the Proposed Traffic Signal Caltrans, Westminster -- -- -- -- --

5 SR-22 WB/I-405 NB On-Ramp (for SB Valley View St) Valley View St Unsignalized On-Ramp Caltrans, Garden Grove 1 1500 340 0.23 -- -- 1500 435 0.29 -- --

6 SR-22 WB/I-405 NB On-Ramp (for NB Valley View St) Valley View St Unsignalized On-Ramp Caltrans, Garden Grove 1 1500 704 0.47 -- -- 1500 857 0.57 -- --

Seal Beach Boulevard Interchange

1 I-405 NB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach -- -- -- 0.76 24.7 C -- -- 0.71 24.7 C

2 I-405 SB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach -- -- -- 0.79 35.0 D -- -- 0.96 51.3 D

Bear Street Interchange at SR-73

1 SR-73 NB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.55 16.1 B -- -- 0.52 15.0 B

2 SR-73 SB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.49 14.4 B -- -- 0.58 16.1 B

Katella Avenue/Willow Street Interchange at I-605

1 Katella Ave I-605 NB On-Ramp (for WB Katella Ave) Unsignalized On-Ramp Caltrans, Los Alamitos, Orange County 1.5 3000 1049 0.35 -- -- 3000 1196 0.40 -- --

2 Katella Ave I-605 NB On-Ramp (for EB Katella Ave) Existing Traffic Signal Caltrans, Los Alamitos, Orange County -- -- -- 0.69 2.5 A -- -- 0.73 4.9 A

3 Katella Ave I-605 NB Off-Ramp (to EB Katella Ave) Unsignalized Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 1214 0.81 -- -- 1500 786 0.52 -- --

4 Katella Ave I-605 NB Off-Ramp (to WB Katella Ave) Unsignalized Loop Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 70 0.05 -- -- 1500 100 0.07 -- --

5 Katella Ave I-605 SB On-Ramp (for WB Katella Ave) Unsignalized Loop On-Ramp Caltrans, Los Alamitos, Orange County 1 1500 575 0.38 -- -- 1500 701 0.47 -- --

6 Katella Ave I-605 SB Off-Ramp (to EB Katella Ave) Unsignalized Loop Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 1285 0.86 -- -- 1500 1146 0.76 -- --

7 Katella Ave I-605 SB On-Ramp (for EB Katella Ave) Unsignalized On-Ramp Caltrans, Los Alamitos, Orange County 1 1500 166 0.11 -- -- 1500 122 0.08 -- --

8 Willow St I-605 SB Off-Ramp (to WB Willow St) Unsignalized Off-Ramp Caltrans, Long Beach 1 1500 584 0.39 -- -- 1500 630 0.42 -- --

Notes: 1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 
2.  Ramp capacity assumptions for On-Ramp & Off-Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 
3.  F*: Due to excessive volume-to-capacity ratio (over 1.0), the intersection is expected to operate at LOS F.
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Bristol Street Interchange

1 Anton Blvd/South Coast Plaza Bristol St Existing Traffic Signal Costa Mesa 0.82 13.9 B 0.83 35.8 D

2 I-405 NB Off-Ramp/South Coast Plaza Bristol St Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.70 24.4 C -- -- 0.96 44.2 D

3 I-405 NB On-Ramp (for NB Bristol St) Bristol St Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 152 0.10 -- -- 1500 348 0.23 -- --

4 I-405 NB On-Ramp (for SB Bristol St) Bristol St Unsignalized On-Ramp Caltrans, Costa Mesa 1 1500 379 0.25 -- -- 1500 248 0.17 -- --

5 I-405 SB On-Ramp (for SB Bristol St) Bristol St Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1.5 3000 1084 0.36 -- -- 3000 1476 0.49 -- --

6 I-405 SB Off-Ramp & On-Ramp (for NB Bristol St) Bristol St Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.68 16.3 B -- -- 1.03 27.6 F*

Fairview Road Interchange

1 I-405 NB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 1.14 55.5 F* -- -- 0.97 40.3 D

2 I-405 SB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.97 24.8 C -- -- 0.72 27.7 C

3 South Coast Drive I-405 NB Off-Ramp Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.25 22.0 C 0.41 28.3 C

Harbor Boulevard & Hyland Avenue Interchange

1 I-405 NB On-Ramp/South Coast Dr Hyland Ave Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.57 9.5 A -- -- 0.72 12.4 B

2 I-405 SB On-Ramp (for SB Harbor Blvd) Harbor Blvd Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 1007 0.67 -- -- 1500 1081 0.72 -- --

3 I-405 NB Off-Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.63 20.6 C -- -- 0.81 30.3 C

4 I-405 NB On-Ramp (for NB Harbor Blvd) Harbor Blvd Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 522 0.35 -- -- 1500 628 0.42 -- --

5 I-405 SB Off-Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.65 18.9 B -- -- 0.81 16.4 B

6 I-405 SB On-Ramp (for NB Harbor Blvd) Harbor Blvd Unsignalized On-Ramp Caltrans, Costa Mesa 1.5 3000 1393 0.46 -- -- 3000 777 0.26 -- --

7 Gisler Ave Harbor Blvd Existing Traffic Signal Costa Mesa -- -- -- 0.80 32.2 C -- -- 0.99 55.9 E

8 Ikea Way Susan St Existing Traffic Signal Costa Mesa -- -- -- 0.35 7.7 A -- -- 0.38 8.8 A

Euclid Street & Ellis Avenue Interchange

1 I-405 NB Ramps/Newhope St Euclid St Existing Traffic Signal Caltrans, Fountain Valley -- -- -- 0.62 32.0 C -- -- 0.91 51.7 D

2 Ellis Ave I-405 SB Ramps Existing Traffic Signal Caltrans, Fountain Valley -- -- -- 1.37 155.4 F -- -- 1.51 186.3 F

Brookhurst Street & Talbert Avenue Interchange

1 Slater Ave Brookhurst St Existing Traffic Signal Fountain Valley -- -- -- 1.17 78.8 F* -- -- 0.97 57.6 E

2 I-405 NB On-Ramp (for SB Brookhurst St) Brookhurst St Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 431 0.14 -- -- 3000 427 0.14 -- --

3 I-405 NB Off-Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 647 0.43 -- -- 1500 1144 0.76 -- --

4 I-405 NB Off-Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 682 0.45 -- -- 1500 478 0.32 -- --

5 I-405 NB On-Ramp (for NB Brookhurst St) Brookhurst St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1 1500 867 0.58 -- -- 1500 1000 0.67 -- --

6 I-405 SB On-Ramp (for SB Brookhurst St) Brookhurst St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1 1500 1379 0.92 -- -- 1500 752 0.50 -- --

7 I-405 SB Off-Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 100 0.07 -- -- 1500 214 0.14 -- --

8 I-405 SB Off-Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Off-Ramp Caltrans, Fountain Valley 1 1500 753 0.50 -- -- 1500 789 0.53 -- --

9 Talbert Ave Brookhurst St Existing Traffic Signal Fountain Valley -- -- -- 1.42 128.7 F -- -- 1.05 70.7 F*

10 Talbert Ave I-405 SB On-Ramp (for EB Talbert Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1 1500 1152 0.77 -- -- 1500 774 0.52 -- --

Magnolia Street & Warner Avenue Interchange

1 Heil Ave Magnolia St Existing Traffic Signal Westminster -- -- -- 0.84 31.6 C -- -- 0.71 20.3 C

2 I-405 NB On-Ramp (for SB Magnolia Ave) Magnolia St Unsignalized On-Ramp Caltrans, Westminster 1.5 3000 284 0.09 -- -- 3000 150 0.05 -- --

3 I-405 NB Off-Ramp (to NB Magnolia Ave) Magnolia St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 259 0.17 -- -- 1500 777 0.52 -- --

4 I-405 NB On-Ramp (for NB Magnolia Ave) Magnolia St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1 1500 627 0.42 -- -- 1500 445 0.30 -- --

5 I-405 SB On-Ramp (for SB Magnolia Ave) Magnolia St Unsignalized Loop On-Ramp Caltrans, Huntington Beach 1 1500 1102 0.73 -- -- 1500 378 0.25 -- --

6 I-405 SB Off-Ramp (to NB & SB Magnolia Ave) Magnolia St Existing Traffic Signal Caltrans, Huntington Beach, Fountain Valley -- -- -- 0.70 10.4 B -- -- 0.88 20.1 C

7 Warner Ave Magnolia St Existing Traffic Signal Fountain Valley, Huntington Beach -- -- -- 0.99 63.1 E -- -- 1.06 62.4 F*

8 Warner Ave I-405 SB On-Ramp (for EB Warner Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 1423 0.47 -- -- 3000 762 0.25 -- --

9 Warner Ave I-405 SB Off-Ramp (to EB Warner Ave) Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 690 0.46 -- -- 1500 597 0.40 -- --

10 Warner Ave I-405 NB Off-Ramp (to WB Warner Ave) Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 520 0.35 -- -- 1500 878 0.59 -- --

11 Warner Ave I-405 NB On-Ramp (for WB Warner Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 556 0.19 -- -- 3000 888 0.30 -- --

Appendix ____:  No Built Condition (Year 2040) Arterial Interchange Analysis and Levels of Service
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Appendix ____:  No Built Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour
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AM Peak Hour

Beach Boulevard & Edinger Avenue Interchange

1 McFadden Ave Beach Blvd Existing Traffic Signal Caltrans, Westminster -- -- -- 1.11 81.8 F -- -- 1.13 86.6 F

2 I-405 NB On-Ramp (for SB Beach Blvd) Beach Blvd Unsignalized On-Ramp Caltrans, Westminster 1 1500 301 0.20 -- -- 1500 291 0.19 -- --

3 I-405 NB Off-Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Off-Ramp Caltrans, Westminster 1 1500 884 0.59 -- -- 1500 1000 0.67 -- --

4 I-405 NB Off-Ramp (to SB Beach Blvd) Beach Blvd Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 759 0.51 -- -- 1500 1078 0.72 -- --

5 I-405 NB On-Ramp (for NB Beach Blvd) Beach Blvd Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 866 0.58 -- -- 1500 1061 0.71 -- --

6 Center Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach -- -- -- 0.92 19.5 B -- -- 1.00 37.8 F*

7 Center Ave (Huntington Beach Mall) I-405 SB Ramps Existing Traffic Signal Caltrans, Huntington Beach -- -- -- 0.65 17.5 B -- -- 0.92 36.4 D

8 I-405 SB Off-Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 47 0.03 -- -- 1500 167 0.11 -- --

9 Edinger Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach, Westminster -- -- -- 1.15 78.9 F* -- -- 1.11 79.4 F

10 Edinger Ave I-405 SB On-Ramp Unsignalized On-Ramp Caltrans, Huntington Beach 1 1500 1059 0.71 -- -- 1500 803 0.54 -- --

Goldenwest Street & Bolsa Avenue Interchange

1 I-405 NB On-Ramp (for NB Goldenwest St) Goldenwest St Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 873 0.58 -- -- 1500 947 0.63 -- --

2 Westminster Mall I-405 SB Ramps Existing Traffic Signal Caltrans, Westminster -- -- -- 0.39 6.8 A -- -- 0.42 10.4 B

3 Westminster Mall Goldenwest St Existing Traffic Signal Caltrans, Westminster -- -- -- 0.76 11.7 B -- -- 0.75 13.1 B

4 Bolsa Ave Goldenwest St Existing Traffic Signal Huntington Beach, Westminster -- -- -- 0.80 38.2 D -- -- 1.04 72.3 F*

5 Bolsa Ave I-405 SB On-Ramp (for EB Bolsa Ave) Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 351 0.23 -- -- 1500 774 0.52 -- --

6 Bolsa Ave I-405 SB Off-Ramp (to EB Bolsa Ave) Stop-Controlled Off-Ramp Caltrans, Westminster -- -- -- 0.40 11.3 B -- -- 0.17 10.6 B

7 Bolsa Ave I-405 NB Off-Ramp (to WB Bolsa Ave) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 908 0.61 -- -- 1500 812 0.54 -- --

Springdale Street & Westminster Boulevard Interchange

1 I-405 SB Off-Ramp Springdale St Stop-Controlled Off-Ramp Caltrans, Westminster -- -- -- 0.83 76.2 F -- -- 0.85 75.8 F

2 Westminster Blvd Springdale St Existing Traffic Signal Westminster -- -- -- 0.84 44.1 D -- -- 1.00 65.9 F*

3 Westminster Blvd I-405 SB On-Ramp Unsignalized On-Ramp Caltrans, Westminster 2 3000 807 0.27 -- -- 3000 1014 0.34 -- --

4 Westminster Blvd I-405 SB Off-Ramp (to EB Westminster Blvd) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 289 0.19 -- -- 1500 245 0.16 -- --

5 Westminster Blvd I-405 NB Off-Ramp (to WB Westminster Blvd) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 666 0.44 -- -- 1500 707 0.47 -- --

6 Westminster Blvd I-405 NB On-Ramp Unsignalized On-Ramp Caltrans, Westminster 2 3000 1008 0.34 -- -- 3000 956 0.32 -- --

7 Westminster Blvd I-405 NB Off-Ramp/Willow Ln Existing Traffic Signal Caltrans, Westminster -- -- -- 0.61 15.4 B -- -- 0.69 16.3 B

Bolsa Chica Road-Valley View Street & Garden Grove Boulevard Interchange

1 Garden Grove Blvd I-405 NB Off-Ramp/SR-22 EB Ramps Existing Traffic Signal Caltrans, Westminster -- -- -- 0.94 60.4 E -- -- 1.03 75.8 F*

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St Existing Traffic Signal Caltrans, Westminster -- -- -- 0.99 32.2 C -- -- 1.06 57.0 F*

3 I-405 SB On-Ramp (for SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 1074 0.72 -- -- 1500 1288 0.86 -- --

4 I-405 SB Off-Ramp (to SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Off-Ramp Caltrans, Westminster 1 1500 1394 0.93 -- -- 1500 1169 0.78 -- --

5 SR-22 WB/I-405 NB On-Ramp (for SB Valley View St) Valley View St Unsignalized On-Ramp Caltrans, Garden Grove 1 1500 348 0.23 -- -- 1500 477 0.32 -- --

6 SR-22 WB/I-405 NB On-Ramp (for NB Valley View St) Valley View St Unsignalized On-Ramp Caltrans, Garden Grove 1 1500 769 0.51 -- -- 1500 953 0.64 -- --

Seal Beach Boulevard Interchange

1 I-405 NB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach -- -- -- 0.80 31.0 C -- -- 0.94 44.8 D

2 I-405 SB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach -- -- -- 1.18 81.6 F -- -- 1.31 100.5 F

Bear Street Interchange at SR-73

1 SR-73 NB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.59 14.7 B -- -- 0.56 13.8 B

2 SR-73 SB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.52 13.6 B -- -- 0.63 15.9 B

Katella Avenue/Willow Street Interchange at I-605

1 Katella Ave I-605 NB On-Ramp (for WB Katella Ave) Unsignalized On-Ramp Caltrans, Los Alamitos, Orange County 1.5 3000 1091 0.36 -- -- 3000 1244 0.41 -- --

2 Katella Ave I-605 NB On-Ramp (for EB Katella Ave) Existing Traffic Signal Caltrans, Los Alamitos, Orange County -- -- -- 0.75 3.2 A -- -- 0.87 7.0 A

3 Katella Ave I-605 NB Off-Ramp (to EB Katella Ave) Unsignalized Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 1263 0.84 -- -- 1500 818 0.55 -- --

4 Katella Ave I-605 NB Off-Ramp (to WB Katella Ave) Unsignalized Loop Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 83 0.06 -- -- 1500 115 0.08 -- --

5 Katella Ave I-605 SB On-Ramp (for WB Katella Ave) Unsignalized Loop On-Ramp Caltrans, Los Alamitos, Orange County 1 1500 600 0.40 -- -- 1500 729 0.49 -- --

6 Katella Ave I-605 SB Off-Ramp (to EB Katella Ave) Unsignalized Loop Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 1337 0.89 -- -- 1500 1192 0.79 -- --

7 Katella Ave I-605 SB On-Ramp (for EB Katella Ave) Unsignalized On-Ramp Caltrans, Los Alamitos, Orange County 1 1500 231 0.15 -- -- 1500 172 0.11 -- --

8 Willow St I-605 SB Off-Ramp (to WB Willow St) Unsignalized Off-Ramp Caltrans, Long Beach 1 1500 608 0.41 -- -- 1500 692 0.46 -- --

Notes: 1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 
2.  Ramp capacity assumptions for On-Ramp & Off-Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 
3.  F*: Due to excessive volume-to-capacity ratio (over 1.0), the intersection is expected to operate at LOS F.
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Bristol Street Interchange Caltrans, Costa Mesa

1 Anton Blvd /South Coast Plaza Bristol St Existing Traffic Signal Costa Mesa

2 I-405 NB Off-Ramp/South Coast Plaza Bristol St Existing Traffic Signal Caltrans, Costa Mesa

3 I-405 NB On-Ramp (for NB Bristol St) Bristol St Unsignalized Loop On-Ramp Caltrans, Costa Mesa

4 I-405 NB On-Ramp (for SB Bristol St) Bristol St Unsignalized On-Ramp Caltrans, Costa Mesa

5 I-405 SB On-Ramp (for SB Bristol St) Bristol St Unsignalized Loop On-Ramp Caltrans, Costa Mesa

6 I-405 SB Off-Ramp & On-Ramp (for NB Bristol St) Bristol St Existing Traffic Signal Caltrans, Costa Mesa

Fairview Road Interchange

1 I-405 NB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa

2 I-405 SB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa

3 South Coast Drive I-405 NB Off Ramp Existing Traffic Signal Caltrans, Costa Mesa

Harbor Boulevard & Hyland Avenue Interchange

AM Peak Hour PM Peak Hour

Appendix ____:  Project Condition with Improvements (Year 2040) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/Comments
East/West Street

No. of 
Lanes

Harbor Boulevard & Hyland Avenue Interchange

1 I-405 NB On-Ramp/South Coast Dr Hyland Ave Existing Traffic Signal Caltrans, Costa Mesa

2 I-405 SB On-Ramp (for SB Harbor Blvd) Harbor Blvd Unsignalized Loop On-Ramp Caltrans, Costa Mesa

3 I-405 NB Off-Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa

4 I-405 NB On-Ramp (for NB Harbor Blvd) Harbor Blvd Unsignalized Loop On-Ramp Caltrans, Costa Mesa

5 I-405 SB Off-Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa

6 I-405 SB On-Ramp (for NB Harbor Blvd) Harbor Blvd Unsignalized On-Ramp Caltrans, Costa Mesa

7 Gisler Ave Harbor Blvd Existing Traffic Signal Costa Mesa

8 Ikea Way Susan St Existing Traffic Signal Costa Mesa

Euclid Street & Ellis Avenue Interchange

1 I-405 NB Ramps/Newhope St Euclid St Existing Traffic Signal Caltrans, Fountain Valley -- -- -- 0.67 31.8 C -- -- 0.97 50.2 D

2 Ellis Ave (WB to SB On-Ramp) I-405 SB Ramps (I-405 SB On-Ramp is for WB Ellis Ave) Existing Traffic Signal Caltrans, Fountain Valley -- -- -- 0.73 21.9 C -- -- 0.89 19.2 B

3 Ellis Ave (EB to SB On-Ramp) I-405 SB On-Ramp (for EB Ellis Ave) Proposed On-Ramp Caltrans, Fountain Valley 2 3000 1479 0.49 -- -- 3000 897 0.30 -- --

4 Ellis Ave Pacific St Proposed Traffic Signal Fountain Valley -- -- -- -- --

Brookhurst Street & Talbert Avenue Interchange

1 Slater Ave Brookhurst St Existing Traffic Signal Fountain Valley -- -- -- 1.05 59.8 F* -- -- 0.95 52.1 D

2 I-405 NB On-Ramp (for SB Brookhurst St) Brookhurst St Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 431 0.14 -- -- 3000 427 0.14 -- --

3 & 4 I-405 NB Off-Ramp (to NB & SB  Brookhurst St) Brookhurst St Proposed Traffic Signal Caltrans, Fountain Valley -- -- -- 0.66 14.8 B -- -- 0.72 19.0 B

4 I 405 NB Off Ramp (to SB Brookhurst St) Brookhurst St Part of Proposed Traffic Signal Caltrans Fountain Valley4 I-405 NB Off-Ramp (to SB Brookhurst St) Brookhurst St Part of Proposed Traffic Signal Caltrans, Fountain Valley -- -- -- -- --

5 I-405 NB On-Ramp (for NB Brookhurst St) Brookhurst St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1.5 3000 867 0.29 -- -- 3000 1000 0.33 -- --

6 I-405 SB On-Ramp (for SB Brookhurst St) Brookhurst St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1.5 3000 1379 0.46 -- -- 3000 752 0.25 -- --

7 & 8 I-405 SB Off-Ramp (to NB & SB Brookhurst St) Brookhurst St Proposed Traffic Signal Caltrans, Fountain Valley -- -- -- 0.61 11.2 B -- -- 0.62 13.2 B

8 I-405 SB Off-Ramp (to NB Brookhurst St) Brookhurst St Part of Proposed Traffic Signal Caltrans, Fountain Valley -- -- -- -- --

9 Talbert Ave Brookhurst St Existing Traffic Signal Fountain Valley -- -- -- 1.18 97.0 F -- -- 1.04 64.3 F*

10 Talbert Ave I-405 SB On-Ramp (for EB Talbert Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 1152 0.38 -- -- 3000 774 0.26 -- --

Magnolia Street & Warner Avenue Interchange

1 Heil Ave Magnolia St Existing Traffic Signal Westminster -- -- -- 0.93 31.3 C -- -- 0.75 22.0 C

2 I-405 NB On-Ramp (for SB Magnolia St) Magnolia St Unsignalized On-Ramp Caltrans, Westminster 1 1500 284 0.19 -- -- 1500 150 0.10 -- --

3 I-405 NB Off-Ramp (to NB Magnolia St) Magnolia St Proposed Traffic Signal Caltrans, Fountain Valley -- -- -- 0.52 1.3 A -- -- 0.83 8.7 A

4 I-405 NB On-Ramp (for NB Magnolia St) Magnolia St Part of Proposed Traffic Signal Caltrans, Fountain Valley -- -- -- -- --

5 I-405 SB On-Ramp (for SB Magnolia St) Magnolia St Part of Proposed Traffic Signal Caltrans, Huntington Beach -- -- -- -- --

6 I-405 SB Off-Ramp (to NB & SB Magnolia St) Magnolia St Existing Traffic Signal Caltrans, Huntington Beach, Fountain Valley -- -- -- 0.85 11.6 B -- -- 0.80 12.9 B

7 Warner Ave Magnolia St Existing Traffic Signal Fountain Valley, Huntington Beach -- -- -- 0.99 54.2 D -- -- 1.00 58.3 F*

8 Warner Ave I-405 SB On-Ramp (for EB Warner Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 1423 0.47 -- -- 3000 762 0.25 -- --

9 Warner Ave I-405 SB Off-Ramp (to EB Warner Ave) Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 690 0.46 -- -- 1500 597 0.40 -- --

10 Warner Ave I-405 NB Off-Ramp (to WB Warner Ave) Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 520 0.35 -- -- 1500 878 0.59 -- --

11 W A I 405 NB O R (f WB W A ) U i li d O R C lt F t i V ll 1 5 3000 556 0 19 3000 888 0 3011 Warner Ave I-405 NB On-Ramp (for WB Warner Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 556 0.19 -- -- 3000 888 0.30 -- --

Beach Boulevard & Edinger Avenue Interchange

1 McFadden Ave Beach Blvd Existing Traffic Signal Caltrans, Westminster -- -- -- 1.09 78.2 F* -- -- 1.02 75.7 F*

2 I-405 NB On-Ramp (for SB Beach Blvd) Beach Blvd Unsignalized On-Ramp Caltrans, Westminster -- -- -- -- -- -- -- -- -- -- --

3 I-405 NB Off-Ramp (to NB Beach Blvd) Beach Blvd Proposed Traffic Signal (to NB Beach Blvd) Caltrans, Westminster -- -- -- -- -- -- -- -- -- -- --

4 I-405 NB Off-Ramp (to SB Beach Blvd) Beach Blvd Part of the Proposed Traffic Signal (for SB Beach Blvd) Caltrans, Westminster -- -- -- -- -- -- -- -- -- -- --

5 I-405 NB On-Ramp (for NB Beach Blvd) Beach Blvd Unsignalized Loop On-Ramp Caltrans, Westminster -- -- -- -- -- -- -- -- -- -- --

1-4 I-405 NB Ramps (for NB and SB Beach Blvd) Beach Blvd Proposed Traffic Signal Caltrans, Westminster -- -- 0.77 15.6 B -- 0.86 19.0 B

5 Center Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach -- -- -- 0.91 18.3 B -- -- 0.95 26.6 C

6 Center Ave (Huntington Beach Mall) I-405 SB Ramps Existing Traffic Signal Caltrans, Huntington Beach -- -- 0.65 18.9 B -- 0.83 26.7 C

7 I-405 SB Off-Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Loop Off-Ramp Caltrans, Westminster -- -- -- -- -- -- -- -- -- -- --

8 Edinger Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach, Westminster -- -- -- 1.06 62.9 F* -- -- 1.07 82.7 F

9 Edinger Ave I-405 SB On-Ramp Unsignalized On-Ramp Caltrans, Huntington Beach 1.5 3000 1059 0.35 -- -- 3000 803 0.27 -- --
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Appendix ____:  Project Condition with Improvements (Year 2040) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/Comments
East/West Street

No. of 
Lanes

Goldenwest Street & Bolsa Avenue Interchange

1 I-405 NB On-Ramp (for NB Goldenwest St) Goldenwest St Unsignalized Loop On-Ramp Caltrans, Westminster 1.5 3000 873 0.29 -- -- 3000 947 0.32 -- --

2 Westminster Mall I-405 SB Ramps Existing Traffic Signal Caltrans, Westminster -- -- -- 0.33 10.9 B -- -- 0.43 11.4 B

3 Westminster Mall Goldenwest St Existing Traffic Signal Caltrans, Westminster -- -- -- 0.69 12.1 B -- -- 0.69 9.9 A

4 Bolsa Ave Goldenwest St Existing Traffic Signal Huntington Beach, Westminster -- -- -- 0.80 38.6 D -- -- 0.99 59.0 E

5 Bolsa Ave I-405 SB On-Ramp (for EB Bolsa Ave) Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 351 0.23 -- -- 1500 774 0.52 -- --

6 Bolsa Ave I-405 SB Off-Ramp (to EB Bolsa Ave) Stop-Controlled Off-Ramp Caltrans, Westminster -- -- -- 0.37 10.7 B -- -- 0.16 10.2 B

7 Bolsa Ave I-405 NB Off-Ramp (to WB Bolsa Ave) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 908 0.61 -- -- 1500 812 0.54 -- --

Option B

2 Westminster Mall I-405 SB Ramps Existing Traffic Signal Caltrans, Westminster

Springdale Street & Westminster Boulevard Interchange

1 I 405 SB Off Ramp Springdale St Stop Controlled Off Ramp Caltrans Westminster 0 40 8 8 A 0 57 9 1 A1 I-405 SB Off-Ramp Springdale St Stop-Controlled Off-Ramp Caltrans, Westminster -- -- -- 0.40 8.8 A -- -- 0.57 9.1 A

2 Westminster Blvd Springdale St Existing Traffic Signal Westminster -- -- -- 0.93 49.4 D -- -- 1.00 60.7 F*

3 Westminster Blvd I-405 SB On-Ramp Unsignalized On-Ramp Caltrans, Westminster 1.5 3000 807 0.27 -- -- 3000 1014 0.34 -- --

4 Westminster Blvd I-405 SB Off-Ramp (to EB Westminster Blvd) Proposed Stop-Controlled Off-Ramp Caltrans, Westminster 1 1500 289 0.19 -- -- 1500 245 0.16 -- --

Option A

5 & 6 Westminster Blvd I-405 NB Ramps (to WB & EB Westminster Blvd) Proposed Traffic Signal Caltrans, Westminster -- -- -- 0.73 24.5 C -- -- 0.71 19.8 B

7 Westminster Blvd Willow Ln Existing Traffic Signal (Removed I-405 NB Off-Ramp) Westminster -- -- -- 0.63 16.4 B -- -- 0.67 14.6 B

Option B

5 Westminster Blvd I-405 NB Off-Ramp (to WB Westminster Blvd) Unsignalized Loop Off-Ramp Caltrans, Westminster -- -- --

6 Westminster Blvd I-405 NB On-Ramp Proposed Traffic Signal Caltrans, Westminster -- -- --

7 Westminster Blvd I-405 NB Off-Ramp/Willow Ln Existing Traffic Signal Caltrans, Westminster -- -- --

Bolsa Chica Road-Valley View Street & Garden Grove Boulevard Interchange

1 Garden Grove Blvd I-405 NB Off-Ramp/SR-22 EB Ramps Existing Traffic Signal Caltrans, Westminster -- -- -- 0.93 49.5 D -- -- 0.97 48.7 D

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St Existing Traffic Signal Caltrans, Westminster -- -- -- 0.97 25.0 C -- -- 1.03 44.7 F*

3 & 4 I-405 SB Ramps (to NB & SB Bolsa Chica Rd) Bolsa Chica Rd Proposed Traffic Signal Caltrans, Westminster -- -- -- 0.85 15.5 B -- -- 0.85 10.8 B

4 I-405 SB Off-Ramp (to SB Bolsa Chica Rd) Bolsa Chica Rd Part of the Proposed Traffic Signal Caltrans, Westminster -- -- -- -- --

5 SR-22 WB/I-405 NB On-Ramp (for SB Valley View St) Valley View St Unsignalized On-Ramp Caltrans, Garden Grove 1 1500 348 0.23 -- -- 1500 477 0.32 -- --

6 SR-22 WB/I-405 NB On-Ramp (for NB Valley View St) Valley View St Unsignalized On-Ramp Caltrans, Garden Grove 1 1500 769 0.51 -- -- 1500 953 0.64 -- --

Seal Beach Bo le ard InterchangeSeal Beach Boulevard Interchange

1 I-405 NB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach -- -- -- 0.70 23.2 C -- -- 0.80 26.6 C

2 I-405 SB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach -- -- -- 0.87 37.6 D -- -- 1.15 70.7 F*

Bear Street Interchange at SR-73

1 SR-73 NB Ramps Bear Street Existing Traffic Signal Costa Mesa

2 SR-73 SB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa

Katella Avenue/Willow Street Interchange at I-605

1 Katella Ave I-605 NB On-Ramp (for WB Katella Ave) Unsignalized On-Ramp Caltrans, Los Alamitos, Orange County 1.5 3000 1091 0.36 -- -- 3000 1244 0.41 -- --

2 Katella Ave I-605 NB On-Ramp (for EB Katella Ave) Existing Traffic Signal Caltrans, Los Alamitos, Orange County -- -- -- 0.75 3.2 A -- -- 0.87 7.0 A

3 Katella Ave I-605 NB Off-Ramp (to EB Katella Ave) Unsignalized Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 1263 0.84 -- -- 1500 818 0.55 -- --

4 Katella Ave I-605 NB Off-Ramp (to WB Katella Ave) Unsignalized Loop Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 83 0.06 -- -- 1500 115 0.08 -- --

5 Katella Ave I-605 SB On-Ramp (for WB Katella Ave) Unsignalized Loop On-Ramp Caltrans, Los Alamitos, Orange County 1 1500 600 0.40 -- -- 1500 729 0.49 -- --

6 Katella Ave I-605 SB Off-Ramp (to EB Katella Ave) Unsignalized Loop Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 1337 0.89 -- -- 1500 1192 0.79 -- --

7 Katella Ave I-605 SB On-Ramp (for EB Katella Ave) Unsignalized On-Ramp Caltrans, Los Alamitos, Orange County 1 1500 231 0.15 -- -- 1500 172 0.11 -- --

8 Willow St I-605 SB Off-Ramp (to WB Willow St) Unsignalized Off-Ramp Caltrans, Long Beach 1 1500 608 0.41 -- -- 1500 692 0.46 -- --

Notes: 1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 
2.  Ramp capacity assumptions for On-Ramp & Off-Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 
3.  F*: Due to excessive volume-to-capacity ratio (over 1.0), the intersection is expected to operate at LOS F.
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Bristol Street Interchange

1 Anton Blvd/South Coast Plaza Bristol St Existing Traffic Signal Costa Mesa -- -- -- -- --

2 I-405 NB Off-Ramp/South Coast Plaza Bristol St Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.71 21.9 C -- -- 0.98 46.0 D

3 I-405 NB On-Ramp (for NB Bristol St) Bristol St Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 152 0.10 -- -- 1500 348 0.23 -- --

4 I-405 NB On-Ramp (for SB Bristol St) Bristol St Unsignalized On-Ramp Caltrans, Costa Mesa 1 1500 379 0.25 -- -- 1500 248 0.17 -- --

5 I-405 SB On-Ramp (for SB Bristol St) Bristol St Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1.5 3000 1084 0.36 -- -- 3000 1476 0.49 -- --

6 I-405 SB Off-Ramp & On-Ramp (for NB Bristol St) Bristol St Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.67 17.2 B -- -- 1.05 32.0 F*

Fairview Road Interchange

1 I-405 NB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 1.15 56.6 F* -- -- 0.99 38.7 D

2 I-405 SB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.99 25.7 C -- -- 0.75 26.6 C

3 South Coast Drive I-405 NB Off-Ramp Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.27 22.4 C 0.43 30.8 C

Appendix ____:  Project Condition without Improvements (Year 2040) Arterial Interchange Analysis and Levels of Service

ID
Location

Traffic Control/
Comments Agency(s) No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

3 South Coast Drive I 405 NB Off Ramp Existing Traffic Signal Caltrans, Costa Mesa 0.27 22.4 C 0.43 30.8 C

Harbor Boulevard & Hyland Avenue Interchange

1 I-405 NB On-Ramp/South Coast Dr Hyland Ave Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.52 7.9 A -- -- 0.67 10.1 B

2 I-405 SB On-Ramp (for SB Harbor Blvd) Harbor Blvd Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 1007 0.67 -- -- 1500 1081 0.72 -- --

3 I-405 NB Off-Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.65 20.2 C -- -- 0.81 28.5 C

4 I-405 NB On-Ramp (for NB Harbor Blvd) Harbor Blvd Unsignalized Loop On-Ramp Caltrans, Costa Mesa 1 1500 522 0.35 -- -- 1500 628 0.42 -- --

5 I-405 SB Off-Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.67 18.9 B -- -- 0.80 16.7 B

6 I-405 SB On-Ramp (for NB Harbor Blvd) Harbor Blvd Unsignalized On-Ramp Caltrans, Costa Mesa 1.5 3000 1393 0.46 -- -- 3000 777 0.26 -- --

7 Gisler Ave Harbor Blvd Existing Traffic Signal Costa Mesa -- -- -- 0.82 32.8 C -- -- 0.99 55.2 E

8 Ikea Way Susan St Existing Traffic Signal Costa Mesa -- -- -- 0.35 8.0 A -- -- 0.37 8.6 A

Euclid Street & Ellis Avenue Interchange

1 I-405 NB Ramps/Newhope St Euclid St Existing Traffic Signal Caltrans, Fountain Valley -- -- -- 0.64 31.9 C -- -- 0.93 52.9 D

2 Ellis Ave I-405 SB Ramps Existing Traffic Signal Caltrans, Fountain Valley -- -- -- 1.37 154.5 F -- -- 1.52 195.6 F

Brookhurst Street & Talbert Avenue Interchange

1 Slater Ave Brookhurst St Existing Traffic Signal Fountain Valley -- -- -- 1.17 78.8 F* -- -- 1.01 64.5 F*

2 I-405 NB On-Ramp (for SB Brookhurst St) Brookhurst St Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 431 0.14 -- -- 3000 427 0.14 -- --

3 I-405 NB Off-Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 647 0.43 -- -- 1500 1144 0.76 -- --

4 I-405 NB Off-Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 682 0.45 -- -- 1500 478 0.32 -- --p ( ) g p p y

5 I-405 NB On-Ramp (for NB Brookhurst St) Brookhurst St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1 1500 867 0.58 -- -- 1500 1000 0.67 -- --

6 I-405 SB On-Ramp (for SB Brookhurst St) Brookhurst St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1 1500 1379 0.92 -- -- 1500 752 0.50 -- --

7 I-405 SB Off-Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 100 0.07 -- -- 1500 214 0.14 -- --

8 I-405 SB Off-Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Off-Ramp Caltrans, Fountain Valley 1 1500 753 0.50 -- -- 1500 789 0.53 -- --

9 Talbert Ave Brookhurst St Existing Traffic Signal Fountain Valley -- -- -- 1.42 128.7 F -- -- 1.12 85.3 F

10 Talbert Ave I-405 SB On-Ramp (for EB Talbert Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1 1500 1152 0.77 -- -- 1500 774 0.52 -- --

Magnolia Street & Warner Avenue Interchange

1 Heil Ave Magnolia St Existing Traffic Signal Westminster -- -- -- 0.89 37.0 D -- -- 0.78 22.4 C

2 I-405 NB On-Ramp (for SB Magnolia Ave) Magnolia St Unsignalized On-Ramp Caltrans, Westminster 1.5 3000 284 0.09 -- -- 3000 150 0.05 -- --

3 I-405 NB Off-Ramp (to NB Magnolia Ave) Magnolia St Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 259 0.17 -- -- 1500 777 0.52 -- --

4 I-405 NB On-Ramp (for NB Magnolia Ave) Magnolia St Unsignalized Loop On-Ramp Caltrans, Fountain Valley 1 1500 627 0.42 -- -- 1500 445 0.30 -- --

5 I-405 SB On-Ramp (for SB Magnolia Ave) Magnolia St Unsignalized Loop On-Ramp Caltrans, Huntington Beach 1 1500 1102 0.73 -- -- 1500 378 0.25 -- --

6 I-405 SB Off-Ramp (to NB & SB Magnolia Ave) Magnolia St Existing Traffic Signal Caltrans, Huntington Beach, Fountain Valley -- -- -- 0.73 11.0 B -- -- 0.95 25.9 C

7 Warner Ave Magnolia St Existing Traffic Signal Fountain Valley, Huntington Beach -- -- -- 1.04 64.7 F* -- -- 1.12 75.4 F*

8 Warner Ave I-405 SB On-Ramp (for EB Warner Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 1423 0.47 -- -- 3000 762 0.25 -- --

9 Warner Ave I-405 SB Off-Ramp (to EB Warner Ave) Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 690 0.46 -- -- 1500 597 0.40 -- --

10 Warner Ave I-405 NB Off-Ramp (to WB Warner Ave) Unsignalized Loop Off-Ramp Caltrans, Fountain Valley 1 1500 520 0.35 -- -- 1500 878 0.59 -- --

11 Warner Ave I-405 NB On-Ramp (for WB Warner Ave) Unsignalized On-Ramp Caltrans, Fountain Valley 1.5 3000 556 0.19 -- -- 3000 888 0.30 -- --
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Appendix ____:  Project Condition without Improvements (Year 2040) Arterial Interchange Analysis and Levels of Service

ID
Location

Traffic Control/
Comments Agency(s) No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Beach Boulevard & Edinger Avenue Interchange

1 McFadden Ave Beach Blvd Existing Traffic Signal Caltrans, Westminster -- -- -- 1.15 94.5 F -- -- 1.14 92.3 F

2 I-405 NB On-Ramp (for SB Beach Blvd) Beach Blvd Unsignalized On-Ramp Caltrans, Westminster 1 1500 301 0.20 -- -- 1500 291 0.19 -- --

3 I-405 NB Off-Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Off-Ramp Caltrans, Westminster 1 1500 884 0.59 -- -- 1500 1000 0.67 -- --

4 I-405 NB Off-Ramp (to SB Beach Blvd) Beach Blvd Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 759 0.51 -- -- 1500 1078 0.72 -- --

5 I-405 NB On-Ramp (for NB Beach Blvd) Beach Blvd Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 866 0.58 -- -- 1500 1061 0.71 -- --

6 Center Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach -- -- -- 0.95 19.8 B -- -- 1.04 44.7 F*

7 Center Ave (Huntington Beach Mall) I-405 SB Ramps Existing Traffic Signal Caltrans, Huntington Beach -- -- -- 0.66 17.5 B -- -- 0.92 36.7 D

8 I-405 SB Off-Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 47 0.03 -- -- 1500 167 0.11 -- --

9 Edinger Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach, Westminster -- -- -- 1.21 86.8 F -- -- 1.18 89.0 F

10 Edinger Ave I-405 SB On-Ramp Unsignalized On-Ramp Caltrans, Huntington Beach 1 1500 1059 0.71 -- -- 1500 803 0.54 -- --10 Edinger Ave I 405 SB On Ramp Unsignalized On Ramp Caltrans, Huntington Beach 1 1500 1059 0.71 1500 803 0.54

Goldenwest Street & Bolsa Avenue Interchange

1 I-405 NB On-Ramp (for NB Goldenwest St) Goldenwest St Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 873 0.58 -- -- 1500 947 0.63 -- --

2 Westminster Mall I-405 SB Ramps Existing Traffic Signal Caltrans, Westminster -- -- -- 0.39 7.8 A -- -- 0.43 10.4 B

3 Westminster Mall Goldenwest St Existing Traffic Signal Caltrans, Westminster -- -- -- 0.81 13.2 B -- -- 0.79 12.8 B

4 Bolsa Ave Goldenwest St Existing Traffic Signal Huntington Beach, Westminster -- -- -- 0.84 39.7 D -- -- 1.13 85.6 F

5 Bolsa Ave I-405 SB On-Ramp (for EB Bolsa Ave) Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 351 0.23 -- -- 1500 774 0.52 -- --

6 Bolsa Ave I-405 SB Off-Ramp (to EB Bolsa Ave) Stop-Controlled Off-Ramp Caltrans, Westminster -- -- -- 0.41 11.7 B -- -- 0.17 10.6 B

7 Bolsa Ave I-405 NB Off-Ramp (to WB Bolsa Ave) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 908 0.61 -- -- 1500 812 0.54 -- --

Springdale Street & Westminster Boulevard Interchange

1 I-405 SB Off-Ramp Springdale St Stop-Controlled Off-Ramp Caltrans, Westminster -- -- -- 0.85 80.9 F -- -- 0.85 76.3 F

2 Westminster Blvd Springdale St Existing Traffic Signal Westminster -- -- -- 0.93 48.8 D -- -- 1.00 59.1 F*

3 Westminster Blvd I-405 SB On-Ramp Unsignalized On-Ramp Caltrans, Westminster 2 3000 807 0.27 -- -- 3000 1014 0.34 -- --

4 Westminster Blvd I-405 SB Off-Ramp (to EB Westminster Blvd) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 289 0.19 -- -- 1500 245 0.16 -- --

5 Westminster Blvd I-405 NB Off-Ramp (to WB Westminster Blvd) Unsignalized Loop Off-Ramp Caltrans, Westminster 1 1500 666 0.44 -- -- 1500 707 0.47 -- --

6 Westminster Blvd I-405 NB On-Ramp Unsignalized On-Ramp Caltrans, Westminster 2 3000 1008 0.34 -- -- 3000 956 0.32 -- --

7 Westminster Blvd I-405 NB Off-Ramp/Willow Ln Existing Traffic Signal Caltrans, Westminster -- -- -- 0.69 18.5 B -- -- 0.78 20.6 C

Bolsa Chica Road-Valley View Street & Garden Grove Boulevard Interchangey g

1 Garden Grove Blvd I-405 NB Off-Ramp/SR-22 EB Ramps Existing Traffic Signal Caltrans, Westminster -- -- -- 0.96 62.1 E -- -- 1.03 75.8 F*

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St Existing Traffic Signal Caltrans, Westminster -- -- -- 0.99 30.6 C -- -- 1.06 57.0 F*

3 I-405 SB On-Ramp (for SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Loop On-Ramp Caltrans, Westminster 1 1500 1074 0.72 -- -- 1500 1288 0.86 -- --

4 I-405 SB Off-Ramp (to SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Off-Ramp Caltrans, Westminster 1 1500 1394 0.93 -- -- 1500 1169 0.78 -- --

5 SR-22 WB/I-405 NB On-Ramp (for SB Valley View St) Valley View St Unsignalized On-Ramp Caltrans, Garden Grove 1 1500 348 0.23 -- -- 1500 477 0.32 -- --

6 SR-22 WB/I-405 NB On-Ramp (for NB Valley View St) Valley View St Unsignalized On-Ramp Caltrans, Garden Grove 1 1500 769 0.51 -- -- 1500 953 0.64 -- --

Seal Beach Boulevard Interchange

1 I-405 NB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach -- -- -- 0.89 41.6 D -- -- 0.99 61.0 E

2 I-405 SB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach -- -- -- 1.22 91.1 F -- -- 1.42 137.6 F

Bear Street Interchange at SR-73

1 SR-73 NB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.59 14.5 B -- -- 0.56 13.8 B

2 SR-73 SB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa -- -- -- 0.53 13.7 B -- -- 0.67 16.7 B

Katella Avenue/Willow Street Interchange at I-605

1 Katella Ave I-605 NB On-Ramp (for WB Katella Ave) Unsignalized On-Ramp Caltrans, Los Alamitos, Orange County 1.5 3000 1091 0.36 -- -- 3000 1244 0.41 -- --

2 Katella Ave I-605 NB On-Ramp (for EB Katella Ave) Existing Traffic Signal Caltrans, Los Alamitos, Orange County -- -- -- 0.72 3.2 A -- -- 0.83 6.0 A

3 Katella Ave I-605 NB Off-Ramp (to EB Katella Ave) Unsignalized Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 1263 0.84 -- -- 1500 818 0.55 -- --

4 Katella Ave I-605 NB Off-Ramp (to WB Katella Ave) Unsignalized Loop Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 83 0.06 -- -- 1500 115 0.08 -- --

5 Katella Ave I-605 SB On-Ramp (for WB Katella Ave) Unsignalized Loop On-Ramp Caltrans, Los Alamitos, Orange County 1 1500 600 0.40 -- -- 1500 729 0.49 -- --

6 Katella Ave I-605 SB Off-Ramp (to EB Katella Ave) Unsignalized Loop Off-Ramp Caltrans, Los Alamitos, Orange County 1 1500 1337 0.89 -- -- 1500 1192 0.79 -- --

7 Katella Ave I-605 SB On-Ramp (for EB Katella Ave) Unsignalized On-Ramp Caltrans, Los Alamitos, Orange County 1 1500 231 0.15 -- -- 1500 172 0.11 -- --

8 Willow St I-605 SB Off-Ramp (to WB Willow St) Unsignalized Off-Ramp Caltrans, Long Beach 1 1500 608 0.41 -- -- 1500 692 0.46 -- --

Notes: 1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 
2.  Ramp capacity assumptions for On-Ramp & Off-Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 
3.  F*: Due to excessive volume-to-capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  640-002:PA-ED - 2040 Baseline and Project Condition Analysis Tables.xls   1-2-08



I-405 Mainline Annual Average Daily Traffic (AADT) and Truck Mainline AADT

Estimated I-405 ADT 2009

No Build Alt 1 Alt 2 Alt 3 No Build Alt 1 Alt 2 Alt 3

SR-73 to Brookhurst 307,000 333,000 357,000 374,000 383,000 351,000 391,000 419,000 435,000

Brookhurst to SR-22 East 257,000 276,000 296,000 310,000 314,000 288,000 321,000 344,000 352,000

SR-22 East to I-605 370,000 404,000 433,000 453,000 455,000 427,000 475,000 509,000 512,000

Estimated I-405 Truck ADT 2009

No Build Alt 1 Alt 2 Alt 3 No Build Alt 1 Alt 2 Alt 3

SR-73 to Brookhurst (3.5% of 10,745 11,655 12,495 13,090 13,405 12,285 13,685 14,665 15,225

Brookhurst to SR-22 East (3.5% of total) 8,995 9,660 10,360 10,850 10,990 10,080 11,235 12,040 12,320

SR-22 East to I-605 (3% of total) 11,100 12,120 12,990 13,590 13,650 12,810 14,250 15,270 15,360

2020 2040

2020 2040



I-405 Level of Service and Speed

Existing 2009 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 26,192 2,412 C B 65 65 31,071 2,916 F D 45 55
Brookhurst to SR-22 East 22,406 4,319 F D 43 53 19,854 3,730 F D 17 47
SR-22 East to I-605 35,278 4,347 F D 35 55 33,763 3,421 F D 31 51

Existing 2009 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 34,560 5,748 F F 30 40 32,419 4,395 D D 53 63
Brookhurst to SR-22 East 30,428 6,349 F F 45 55 28,550 6,011 F E 50 60
SR-22 East to I-605 44,102 6,236 F F 47 55 48,422 6,123 F F 45 55

Existing 2009 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 67,777 3,015 A A 65 65 82,682 1,092 A A 65 65
Brookhurst to SR-22 East 62,674 5,827 A A 65 65 69,570 3,742 A A 65 65
SR-22 East to I-605 83,026 2,658 A A 65 65 109,525 1,359 A A 65 65

2020 Baseline - No Build Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 32,118 5,353 F F 45 45 40,538 6,756 F F 13 13
Brookhurst to SR-22 East 28,402 7,100 F F 16 16 28,473 7,118 F F 14 14
SR-22 East to I-605 40,538 12,017 F F 24 40 40,828 12,114 F F 19 39

2020 Baseline - No Build Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV



I-405 Level of Service and Speed

SR-73 to Brookhurst 47,597 7,933 F F 25 25 43,672 7,279 F F 39 39
Brookhurst to SR-22 East 40,466 10,116 F F 12 12 36,322 9,080 F F 15 15
SR-22 East to I-605 54,225 16,072 F F 25 42 53,808 15,933 F F 22 43

2020 Baseline - No Build Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 108,047 4,838 A A 65 65 100,987 2,589 A A 65 65
Brookhurst to SR-22 East 92,545 10,283 B A 65 65 83,067 9,230 A A 65 65
SR-22 East to I-605 120,008 22,897 A A 65 65 123,563 18,212 A A 65 65

2020 Alternative 1 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 32,118 5,353 F F 58 58 40,538 6,756 F F 18 18
Brookhurst to SR-22 East 29,585 5,917 F F 44 44 29,660 5,932 F F 33 33
SR-22 East to I-605 41,437 11,118 F F 43 53 41,738 11,204 F F 42 52

2020 Alternative 1 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 47,597 7,933 F F 42 42 43,672 7,279 F F 52 52
Brookhurst to SR-22 East 42,152 8,430 F F 33 33 37,835 7,567 F F 44 44
SR-22 East to I-605 55,427 14,870 F F 45 54 54,994 14,747 F F 45 54

2020 Alternative 1 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 108,047 4,838 A A 65 65 100,987 2,589 A A 65 65
Brookhurst to SR-22 East 95,972 6,855 A A 65 65 86,143 6,153 A A 65 65
SR-22 East to I-605 123,290 19,614 A A 65 65 125,974 15,801 A A 65 65



I-405 Level of Service and Speed

2020 Alternative 2 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 32,118 5,353 F F 60 60 40,538 6,756 F F 22 22
Brookhurst to SR-22 East 30,430 5,072 F F 62 62 30,507 5,085 F F 51 51
SR-22 East to I-605 42,605 9,950 F D 53 60 42,914 10,027 F F 51 57

2020 Alternative 2 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 47,597 7,933 F F 47 47 43,672 7,279 F F 56 56
Brookhurst to SR-22 East 43,356 7,226 F F 56 56 38,916 6,486 F F 56 56
SR-22 East to I-605 56,989 13,308 F D 55 62 56,544 13,197 F F 55 60

2020 Alternative 2 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 108,047 4,838 A A 65 65 100,987 2,589 A A 65 65
Brookhurst to SR-22 East 98,421 4,407 A A 65 65 88,341 3,956 A A 65 65
SR-22 East to I-605 130,148 12,756 A A 65 65 129,124 12,650 A A 65 65

2020 Alternative 3 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP Express GP Express GP Express GP Express GP Express GP Express

SR-73 to Brookhurst 29,338 8,132 D C 64 65 38,320 8,974 F C 37 65
Brookhurst to SR-22 East 27,930 7,572 F C 58 65 27,179 8,413 F C 45 65
SR-22 East to I-605 43,020 9,534 F D 47 65 43,407 9,534 F D 43 65



I-405 Level of Service and Speed

2020 Alternative 3 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP Express GP Express GP Express GP Express GP Express GP Express

SR-73 to Brookhurst 43,509 12,021 F C 58 65 40,056 10,894 F C 62 65
Brookhurst to SR-22 East 39,313 11,270 F C 51 65 34,320 11,082 F C 51 65
SR-22 East to I-605 57,524 12,772 F D 48 65 56,968 12,772 F D 46 65

2020 Alternative 3 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP Express GP Express GP Express GP Express GP Express GP Express

SR-73 to Brookhurst 108,370 4,515 A A 65 65 101,504 2,072 A A 65 65
Brookhurst to SR-22 East 98,714 4,113 A A 65 65 88,605 3,692 A A 65 65
SR-22 East to I-605 138,618 4,287 A A 65 65 137,521 4,253 A A 65 65

2040 Baseline - No Build Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 36,435 6,072 F F 21 21 47,664 7,944 F F 5 5
Brookhurst to SR-22 East 32,962 8,241 F F 5 5 34,789 8,697 F F 5 5
SR-22 East to I-605 46,769 14,094 F F 7 15 48,862 14,792 F F 5 10

2040 Baseline - No Build Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 55,511 9,252 F F 10 10 49,529 8,255 F F 20 20
Brookhurst to SR-22 East 46,350 11,588 F F 5 5 41,082 10,270 F F 6 6
SR-22 East to I-605 63,221 19,070 F F 7 15 60,857 18,282 F F 8 19

2040 Baseline - No Build Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed



I-405 Level of Service and Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 126,013 5,642 A A 65 65 114,530 2,937 A A 65 65
Brookhurst to SR-22 East 106,002 11,778 C A 65 65 93,954 10,439 B A 65 65
SR-22 East to I-605 139,877 27,412 B A 65 65 139,804 21,078 B A 65 65

2040 Alternative 1 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 36,435 6,072 F F 38 38 47,664 7,944 F F 6 6
Brookhurst to SR-22 East 34,336 6,867 F F 19 19 36,238 7,248 F F 11 11
SR-22 East to I-605 47,899 12,964 F F 19 28 50,069 13,584 F F 13 20

2040 Alternative 1 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 55,511 9,252 F F 18 18 49,529 8,255 F F 34 34
Brookhurst to SR-22 East 48,281 9,656 F F 12 12 42,794 8,559 F F 24 24
SR-22 East to I-605 64,756 17,536 F F 19 27 62,304 16,835 F F 23 32

2040 Alternative 1 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 126,013 5,642 A A 65 65 114,530 2,937 A A 65 65
Brookhurst to SR-22 East 109,928 7,852 A A 65 65 97,433 6,960 A A 65 65
SR-22 East to I-605 144,023 23,265 B A 65 65 142,745 18,136 A A 65 65

2040 Alternative 2 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 36,435 6,072 F F 44 44 47,664 7,944 F F 7 7
Brookhurst to SR-22 East 35,317 5,886 F F 45 45 37,273 6,212 F F 31 31



I-405 Level of Service and Speed

SR-22 East to I-605 49,252 11,612 F F 29 39 51,484 12,170 F F 21 27

2040 Alternative 2 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 55,511 9,252 F F 22 22 49,529 8,255 F F 39 39
Brookhurst to SR-22 East 49,661 8,277 F F 35 35 44,016 7,336 F F 50 50
SR-22 East to I-605 66,585 15,707 F F 31 40 64,063 15,077 F F 34 40

2040 Alternative 2 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP HOV GP HOV GP HOV GP HOV GP HOV GP HOV

SR-73 to Brookhurst 126,013 5,642 A A 65 65 114,530 2,937 A A 65 65
Brookhurst to SR-22 East 112,732 5,048 A A 65 65 99,919 4,474 A A 65 65
SR-22 East to I-605 150,560 16,729 B A 65 65 146,321 14,561 A A 65 65

2040 Alternative 3 Northbound Southbound 

Morning Peak Period 6:00-9:00AM Volume LOS Speed Volume LOS Speed

Segment GP Express GP Express GP Express GP Express GP Express GP Express

SR-73 to Brookhurst 34,375 8,132 F C 53 65 46,635 8,974 F C 14 65
Brookhurst to SR-22 East 33,632 7,572 F C 38 65 35,073 8,413 F C 25 65
SR-22 East to I-605 51,329 9,534 F D 22 65 54,119 9,534 F D 14 65

2040 Alternative 3 Northbound Southbound 

Evening Peak Period 3:00-7:00PM Volume LOS Speed Volume LOS Speed

Segment GP Express GP Express GP Express GP Express GP Express GP Express

SR-73 to Brookhurst 52,742 12,021 F C 36 65 46,890 10,894 F C 50 65
Brookhurst to SR-22 East 46,668 11,270 F C 29 65 40,270 11,082 F C 43 65
SR-22 East to I-605 69,519 12,772 F D 22 65 66,367 12,772 F D 24 65



I-405 Level of Service and Speed

2040 Alternative 3 Northbound Southbound 

Non-Peak Periods Volume LOS Speed Volume LOS Speed

Segment GP Express GP Express GP Express GP Express GP Express GP Express

SR-73 to Brookhurst 126,390 5,266 A A 65 65 115,118 2,349 A A 65 65
Brookhurst to SR-22 East 113,069 4,711 B A 65 65 100,217 4,176 A A 65 65
SR-22 East to I-605 162,270 5,019 B A 65 65 156,055 4,826 A A 65 65



I-405 Vehicle Miles Traveled

Estimated I-405 Daily VMT 2009

(rounded to 1000s) No Build Alt 1 Alt 2 Alt 3 No Build Alt 1 Alt 2 Alt 3

SR-73 to Brookhurst 1,053,000 1,142,000 1,225,000 1,283,000 1,314,000 1,204,000 1,341,000 1,437,000 1,492,000

Brookhurst to SR-22 East 1,796,000 1,929,000 2,069,000 2,167,000 2,195,000 2,013,000 2,244,000 2,405,000 2,460,000

SR-22 East to I-605 1,214,000 1,325,000 1,420,000 1,486,000 1,492,000 1,401,000 1,558,000 1,670,000 1,679,000

Daily VMT 4,063,000 4,396,000 4,714,000 4,936,000 5,001,000 4,618,000 5,143,000 5,512,000 5,631,000

2020 2040
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2 33/64 09’57"

2 33/64 09’57"

2 33/64 09’57"

150.62’

R/W

R/W

R/W

77

78

79

80

81

82

87

88

89

91

92

93

9897

96

95

94

99

100

101

102

102

101

100

48^47’31"

33^05’47"

40^22’28"

3^11’32"

98 12087.00’ 151.27’ 302.53’

6^08’53"

1^10’23"

1^26’03"

90^04’27"

40^28’22"

78 167.87’

3963.81’ 4^21’08"

2999.67’ 3^12’23" 83.96’

N0^17’53"E 1292.14’

SW/RW No. 811

PROPOSED

R/W
PROPOSED

R/W

SW No. 807

SW No. 811

SW No. 819

SW No. 828



7 8 9 830 1 2 3 4 5 6 7 8 9 840 1 2 3 4 5 6 7 8 9 850

11
À

CURVE DATA

5^14’45"

2^39’09"

2^39’09"

1098.69’

302.53’

324.07’

324.07’

324.07’

277.47’

No. R T L

10 549.73’

98 151.27’

7000.00’ 2^16’16"

12000.00’

162.06’7000.00’

7000.00’ 162.06’

7000.00’ 2^39’09" 162.06’

138.75’

105

106

107

10

105

106

R/W

R/W

R/W

N0^19’15"E

1140.93’

N50^18’02"W

300.06’

N0^19’15"E  468.24’

104

104

98

103

107

2^39’09" 324.07’7000.00’ 162.06’103

12087.00’ 1^26’03"

110

166.90’3000.00’110 3^11’16" 83.47’

SW/RW No. 828

SW/RW No. 815R/W
SW No. 841



12

107

108

109

111

112

114

113

115

117

120

121

118

119

122

212.68’

À

CURVE DATA

155.97’

83.57’

139.49’

164.52’

172.26’

305.18’

167.10’

265.54’

237.33’

335.95’

317.88’

439.03’

646.25’

170.45’

167.10’

371.27’

277.47’

58.75’

166.90’

No. R T L

7000.00’

7000.00’

7000.00’

3000.00’

600.00’

3000.00’

3500.00’

180.00’

216.00’

500.00’

376.00’ 248.40’

180.00’

2200.00’

3000.00’

1000.00’ 187.80’

2^16’16" 138.75’

0^28’51" 29.38’

1^24’36" 86.13’

89^06’49"

66^54’04"

83.57’

36^25’34"

205^42’30" -

3^11’29"

3^11’29"

75^32’44"

85.27’

R/W

R/W

R/W

R/W

3^11’16"

N53^29’30"W

180.37’

N49^08’41"W

573.77’

S55^18’35"W

140.12’

N48^48’09"W

372.55’

N40^18’40"W

35.11’

N44^17’09"W

428.78’

N7^51’35"W

263.42’

N49^03’09"W

263.99’

N74^45’39"W

297.30’

N74^45’39"W  199.14’

107

108

109

110

111

112

113

114

115

117

118

119

120

121

122

110

N50^18’02"W  300.06’

83.47’

29^08’32"

4^20’49" 132.83’

4^26’21"

21^16’20"

S74^45’39"E

226.00’

SW No. 857



4 72 3 5 6 8 9 40 1 2 3 4 5 6 7 8 9 50

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 1  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

R/W

R/W



14
À

CURVE DATA

763.29’

5^07’29"

358.97’

153.80’

1073.33’

307.44’

166.93’

No. R T L

11 12000.00’ 537.02’

3900.00’

3000.00’

1016.50’

700.00’ 130.50’

700.00’ 208.24’ 404.81’

20^34’03" 181.44’

43^01’24" 400.65’

10^40’53" 65.44’

33^08’04"

1000.00’

4^31’00"

83.49’

116

123

124

125

126

127

116

123

127

126

125

124

11

R/W

R/W

N48^48’09"W

372.55’

N50^18’02"W

300.06’

371.27’1000.00’122 21^16’20" 187.80’

122

N53^29’19"W

741.41’

N50^18’02"W

300.06’

N89^32’40"W

484.89’

S69^53’17"W

350.54’

N89^32’30"W

1564.62’

R/W

121

167.10’3000.00’121 3^11’29" 83.57’

3^11’17"

N44^17’09"W 454.12’

PROPOSED R/W

R/W

SW No. 896

SW No. 909/141

SW No. 902/910/916



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 1  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

CURVE DATA

LTÀRNo.

3000.00’ 170.53’

5240.00’ 407.60’

85.29’138

139

138

R/W

R/W

R/W

N45^07’18"W

300.06’

N45^10’32"W

300.06’

139

N39^09’40"W

416.14’

S43^58’33"W

758.32’

3^15’25"

4^27’25" 203.90’

R/W

PROPOSED R/W

PROPOSED R/W

SW No. 909/141

SW No. 902/910/916



6 7 8 9 940 1 2 3 4 945 6 7 8 9

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 1  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

7000.00’ 221.47’ 442.79’

7000.00’ 443.38’ 885.59’

200.00’ 78.24’ 149.16’

233.00’ 365.50’

150.00’ - 810.46’

1400.00’ 155.08’

150.00’ 588.56’

162.08’ 257.08’

7000.00’ 362.07’

7000.00’ 404.63’ 808.37’

7000.00’ 200.71’ 401.30’

3000.00’ 167.10’

338.97’ 347.93’

CURVE DATA

LTÀRNo.

3^37’28"

7^14’55"

89^52’40"

309^34’23"

224^48’53"

2^57’49"

442.79’221.47’3^37’28"7000.00’

3000.00’ 3^11’29" 83.57’ 167.10’

42^43’50"

232.50’

6^20’48" 77.62’

-

166.53’ 88^26’55"

181.07’

6^37’00"

3^17’05"

3^11’29" 83.57’

151.07’ 131^57’29"

105.30’ 202.53’

160.00’ 467.15’

171.00’ 156.19’

300.00’

84.02’

128

129

130

131

132

133

134

135

136

137

141

142

143

144

145

146

147

148

128

130

129

131

132

133
134

135 136

137

141

143

142

144

145

146

147

149

R/W

R/W

R/W

R/W

S89^18’26"W

466.19’

N45^07’18"W

300.06’

N39^09’40"W

271.28’

N39^09’40"W

416.14’
N45^30’28"W

227.11’

N43^58’33"W

758.32’

N44^01’48"W

1439.30’

N43^54’07"W

767.02’

N45^10’32"W

300.06’

S0^19’31"E

139.68’

N0^21’06"W

386.91’

N39^01’59"W

335.50’

N45^10’32"W

300.06’

S88^57’22"W  263.62’

N1^09’57"W  144.95’

148

38^40’53"

167^17’09" 1436.16’

3000.00’ 239.21’149

52^19’57"

4^34’07" 119.67’

S89^18’26"W 789.29’

N46^16’28"W

54.30’

150

150 315.00’ 43^36’18" 126.01’ 239.73’

PROPOSED R/W

N89^52’47"W

383.18’

PROPOSED

R/W

S89^21’46"E

230.04’

SW No. 935

SW No. 182/

972/978



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 1  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

1400.00’ 106.50’

CURVE DATA

LTÀRNo.

140 53.28’

140

R/W

R/W
R/W

R/W

N39^01’59"W

335.50’

N43^54’07"W

767.02’

N39^32’35"W 288.04’

4^21’32"

SW No. 182/972/978



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 1  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

No. R T L

227.47’

950.00’ 348.30’ 667.68’

À

114.75’

222.36’112.47’600.00’

3000.00’ 176.16’

CURVE DATA

700.00’ 18^37’07"

40^16’07"

21^14’01"

88.10’

151

152

153

154

151

153

154

152
R/W

R/W

R/W

R/W

N0^22’16"E

350.45’

N18^59’24"E

399.46’

N39^09’39"W

412.40’

N0^02’43"W

299.08’

N45^10’32"W

300.06’

3^21’52"

N21^16’44"W 286.21’

PROPOSED R/W

PROPOSED R/W
SW No. 182/972/978

SW No. 998



300.00’ 199.02’

62.50’ 52.79’ 87.67’

103.33’

No. R T L

317.00’

160.00’

240.00’ 204.23’

3000.00’

2000.00’ 214.06’

155.00’ 420.55’

240.00’ 169.68’ 295.39’

260.00’ 368.43’

500.00’ 143.72’ 279.89’

3000.00’ 170.57’

8000.00’ 1071.83’

1500.00’ 192.70’ 383.30’

600.00’ 125.91’ 248.22’

À

7^40’35"

3000.00’ 176.16’

500.00’ 167.55’ 323.33’

299.97’ 480.44’

107.13’

318.28’

81^11’25"

14^38’27"

CURVE DATA

88.10’

730.35’-

108.76’

6^07’56"

155^27’26" 712.61’

70^31’11"

222.81’

85.31’

536.72’

23^42’12"

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

154

156

157

158

159

155

160

161

164

165

163
162

166

169

170

167

168

No. R T LÀ

CURVE DATA

R/W

R/W

R/W

N89^32’23"W

921.88’

S88^17’11"W

397.96’

N89^18’59’W

806.93’

N89^32’23’W

1516.40’

N45^14’22"W

241.00’

N39^09’39"W

306.16’

N39^09’39’W

412.40’
N45^17’36"W

480.89’

N0^41’01’E

189.72’

N45^10’32"W

300.06’

N0^16’04"E

720.73’

N22^02’58"W

193.83’

N1^09’05"

267.88’

S0^41’01"W  189.72’

N81^31’22"W  50.13’

3^21’52"

37^03’04"

48^45’20"

6^04’43" 159.29’

32^04’23"

3^15’27"

80^22’18"

38^00’34"

N85^35’28"

264.99’

86^50’14"

261^32’17"

S85^03’15"W

109.81’

PROPOSED R/W

PROPOSED R/W
R/W

PROPOSED R/W

N87^31’26’W

339.57’
N0^41’01"E  89.31’

SW No. 1009

SW No. 1000

N80^30’23"W 343.74’

SW No. 1016/1020/1024

SW No. 1026/1028



No. R T L

600.00’ 125.91’ 248.22’

À

CURVE DATA

23^42’12"168

168

R/W

R/W

R/W

R/W

N1^39’14"E

57.15’



3 4 5 6 7 8 9 1060 1 2 3 4 5 6 7 8 9 1070 1 2 3 4 5 6 7 8

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 1  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

No. R T L

500.00’ 183.60’ 351.91’

À

CURVE DATA

185 40^19’33"

185

R/W

R/W

R/W

R/W

N39^09’39"W

421.49’

N1^09’54"E

350.10’



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 1  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010



3178.45’ 572.34’

1412.63’

1183.00’ 494.08’

CURVE DATA

LTÀRNo.

119.48’ 238.40’

23^55’47" 250.70’

10^19’02" 286.94’

9^40’09"

171

172

173

171

173

172

N1^05’21"E

217.86’

R/W

N45^00’19"E 861.98’

R/W



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 1  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 1  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010





x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 1  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010



R/W

CURVE DATA

RNo.

190 1186.00’

À T

751.73’

L

36^18’58" 388.98’

R/W

190



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 1  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010



No. R T L

785.86’ 1518.91’

217.80’ 435.58’

1500.00’ 371.54’

À

CURVE DATA

2400.00’

20062.00’ 1^14’38"

14^11’30" 186.72’

17

205

206

15 2000.00’ 1118.18’ 2039.19’

R/W

R/W

R/W

R/W

N4^49’28"W

132.45’

405.25’ 802.65’2357.00’16

58^25’06"

19^30’42"

36^15’41"

15

17

16

205

206

15

SW No. 464



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 2  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

R/W

R/W

SW No. 649



7 8 9 670 1 2 3 4 5 6 7 8 9 680 1 2 3 4 5 6 7 8 9 690 1 2 3 4 5 6 7 8 9

7 8 9 670 1 2 3 4 5 6 7

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 2  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

RNo. T LÀ

CURVE DATA

490.00’

645.30’

3000.00’ 49.83’

2791.17’ 38.89’

7000.00’ 81.80’

3000.00’ 86.40’ 172.75’

175.00’ 363.47’ 392.73’

500.00’

300.00’ 373.15’ 536.18’

33^04’50"

1^54’11"

1^35’47"

1^20’21"

3^17’57"

128^34’52"

102^24’12"

191.64’ 372.57’

99.64’

77.77’

163.60’

20000.00’

27

28

29

30

31

32

26

25

24

23

51^06’55" 234.32’ 437.14’22

21 3000.00’ 5^34’23" 146.01’ 291.80’

18 790.00’ 60^24’58" 459.94’ 833.02’

19 850.00’ 73^47’26" 638.09’ 1094.70’

R/W

R/W

R/W

RNo. T LÀ

335.00’

0^43’10"

29^38’29"

12^52’49"

125.55’

88.64’

56.44’

251.10’

173.31’

112.40’

SERVICE ROAD

(BOX CULVERT)

SERVICE ROAD

(BOX CULVERT)

SW/RW No. 649
R/W

PROPOSED R/W



7 8 9 670 1 2 3 4 5 6 7 8 9 680 1 2

RNo. T LÀ

CURVE DATA

300.00’ 373.15’ 536.18’

635.00’ 109.53’ 216.92’

102^24’12"

19^34’23"

19 850.00’ 73^47’26" 638.09’ 1094.70’

20 800.00’ 44^02’09" 323.51’ 614.86’

32

33

R/W

R/W



6 7 8 9 680 1 2 3 4 5 6 7 8 9 690 1 2 3 4 5 6 7 8 9 700 1

RNo. T LÀ

CURVE DATA

300.00’ 136.39’ 256.02’

3000.00’ 88.92’ 177.79’

48^53’44"

3^23’44"

34

35

R/W

R/W

R/W

R/W

SW/RW

No. 699/705



8 9 700 1

No. R T L

9 6000.00’ 1000.70’ 1983.15’

36

37

38

5904.00’ 213.69’ 427.19’44

À

CURVE DATA

6096.00’

5927.13’

440.00’

150.16’

90.95’

300.26’

167.43’

179.37’

2^49’19"

1^37’07" 83.72’

23^21’27"

18^56’16"

4^08’45"

R/W

R/W

R/W

R/W

SW/RW No. 699/705

SW No. 708/710/718



R/W

R/W

R/W

R/W

MATCH LINE SEE RIGHT

MATCH LINE SEE LEFT

S89^10’35"W 169.85’

SW No. 708/710/718



8 9 740 1 2 3 4 5 6 7 8 9 750 1 2 3 4 5 6 7 8 9 760 1 2 3 4 5 6 7 8 9 770 1

R/W

R/W

R/W

R/W

N0^17’04"E 696.33’

N0^17’04"E 496.63’SW No. 745

SW No. 746

SW No. 765

SW No. 766



9 790 1 2 3 4 795 6

790 1 2 3 4 795 6

7 8 9 770 1 2 3 4 5 6 7 8 9 780 1 2 3 4 5 6 7 8 9 790 1 2 3 4 5 6 7 8 9 800

No. R T L

7000.00’ 118.34’ 236.65’57

7000.00’ 169.98’ 339.89’58

7000.00’ 169.98’ 339.89’59

7000.00’ 158.28’ 316.50’60

7000.00’ 135.46’ 270.88’61

3000.00’ 237.73’63

388.29’ 119.26’ 231.42’64

350.00’ 300.80’ 496.96’65

158.00’ - 872.48’

À

CURVE DATA

4%%d32’25" 118.93’

34%%d08’53"

316 33/64 23’22"

1 33/64 56’13"

2 33/64 46’55"

2 33/64 46’55"

2 33/64 35’26"

2 33/64 13’02"

81 33/64 21’13"

66

1400.00’ 66.30’ 132.51’

68

1600.00’ 104.28’ 208.27’

69

154.00’ - 824.16’

70

300.00’ 292.00’ 463.13’

71

400.00’ 157.14’ 299.46’

72

73

290.95’

74

75

346.53’

2700.00’ 56.76’

80

1900.00’ 229.15’

81

850.00’ 84.79’ 169.01’

82

83

1400.00’ 56.61’ 113.15’87

500.00’ 169.61’ 327.03’88

CURVE DATA

LTÀRNo.

152.81’1^56’44"

0^50’01"

113.50’2^24’31"

114.72’6 33/64 54’37"

11^23’33"

3500.00’ 160.71’ 321.20’5 33/64 15’29"

5 33/64 25’23"

7 33/64 27’30"

306 33/64 37’45"

88^27’08"

42 33/64 53’42"

0^59’34"

4 33/64 37’51"

37 33/64 28’32"

4500.00’ 76.41’

20000.00’ 145.48’

861.06’430.60’2 33/64 28’00"20000.00’67

20000.00’ 173.27’

R/W

R/W

R/W

R/W

56

7000.00’ 118.34’ 236.65’56 1 33/64 56’13"

R/W

PROPOSED R/W

PROPOSED

R/W

PROPOSED

R/W

SW/RW No. 788/792



790 795

780 1 2 3 4 5 6 7 8 9 790 1 2 3 4 5 6 7 8 9 800 1 2 3 4 5 6 7 8 9 810 1 2 3

No. R T L

7000.00’ 85.21’ 170.42’62

À

CURVE DATA

7000.00’ 132.31’ 264.59’76

1 33/64 23’42"

2 33/64 09’57"

R/W

R/W

PROPOSED R/W



795 6

795 6

5 6 7 8 9 800 1 2 3 4 5 6 7 8 9 810 1 2 3 4 5

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 2  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

No. R T LÀ

CURVE DATA

170.00’ - 681.65’

250.00’ 228.38’ 370.12’

84

500.00’ 158.90’ 307.71’

85

86

500.00’ 169.61’ 327.03’88

250.00’ 221.75’ 362.79’89

172.00’ - 674.11’90

91 10000.00’ 179.86’ 359.67’

92 20000.00’ 162.54’ 325.08’

93 3000.00’ 246.26’

94 300.13’

95

96

130.00’ 110.71’

450.00’ 133.71’ 259.94’

250.00’ 91.92’ 176.17’35 33/64 15’41"

229^44’17"

224 33/64 33’27"

2 33/64 03’39"

0 33/64 55’53"

123’.20’4^42’12"

1^25’18"

84 33/64 49’31"

37 33/64 28’32"

83 33/64 08’42"

97

98 167.15’83.59’3000.00’

12097.00’ 150.07’

No. R T L

10 12000.00’ 549.73’ 1098.69’

À

CURVE DATA

290.95’

7000.00’ 132.31’ 264.59’

75

7000.00’ 132.31’ 264.59’

76

7000.00’ 132.31’ 264.59’

77

7000.00’ 132.31’ 264.59’

78

79

0^50’01"

5^14’45"

2 33/64 09’57"

2 33/64 09’57"

2 33/64 09’57"

2 33/64 09’57"

20000.00’ 145.48’

R/W

R/W

R/W

48^47’31" 58.96’

33^05’47"

40^22’28"

3^11’32"

N0^17’53"E
615.53’

N0^17’53"E 1292.14’

85

PROPOSED

R/W
PROPOSED

R/W

SW/RW No. 807

SW/RW No. 811/827/841



7 8 9 830 1 2 3 4 5 6 7 8 9 840 1 2 3 4 5 6 7 8 9 850

11
À

CURVE DATA

5^14’45"

2^39’09"

2^39’09"

2^39’09"

1098.69’

324.07’

324.07’

324.07’

324.07’

277.47’

No. R T L

10 549.73’

99 7000.00’ 162.06’

7000.00’ 2^16’16"

12000.00’

162.06’7000.00’

7000.00’ 162.06’

7000.00’ 2^39’09" 162.06’

138.75’

101

102

103

10

99

101

102

103

R/W

R/W

R/W

N0^19’15"E

1140.93’

N50^18’02"W

300.06’

N0^19’15"E  468.24’

100

100

R/W

SW/RW No. 811/827/841



12

103

104

105

106

107

108

110

109

111

113

116

117

114

115

118

212.68’

À

CURVE DATA

135.10’

83.57’

79.70’

139.49’

164.52’

172.26’

265.78’

167.10’

159.33’

237.33’

335.95’

317.88’

439.03’

646.25’

162.71’

167.10’

371.21’

277.47’

58.75’

363.90’

No. R T L

7000.00’

7000.00’

7000.00’

3000.00’

600.00’

3000.00’

2100.00’

180.00’

216.00’

500.00’

376.00’ 248.40’

180.00’

2100.00’

3000.00’

1000.00’ 187.77’

2^16’16"

4^26’22"

138.75’

0^28’51" 29.38’

1^24’36" 86.13’

89^06’49"

66^54’04"

83.57’

21^16’08"

25^22’47"

36^25’34"

205^42’30" -

3^11’29"

3^11’29"

4^20’50"

75^32’44"

81.40’

R/W

R/W

R/W

R/W

N50^18’02"W

300.06’

6^57’00" 182.17’

N50^18’02"W

300.06’

N53^29’31"W

101.15’

N49^08’41"W

583.60’

S55^18’35"W

140.12’

N48^48’09"W

372.55’

N40^18’40"W

35.11’

N44^17’09"W

513.50’

N7^51’35"W

237.37’

S74^45’39"E

226.00’

N49^03’09"W

358.54’

N50^18’02"W

300.06’

N74^45’39"W

277.83’

N74^45’39"W  199.14’

103

104

105

106

107

108

109

110

111

113

114

115

116

117

118

N88^11’15"W 628.39’

SW No. 857



2 3 4 5 6 7 8 9 40 1 2 3 4 5 6 7 8 9 50

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 2  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

R/W

R/W



14
À

CURVE DATA

763.29’

5^07’29"

358.97’

153.80’

1073.33’

307.44’

167.10’

No. R T L

11 12000.00’ 537.02’

3900.00’

3000.00’

1016.50’

700.00’ 130.50’

700.00’ 208.24’ 404.81’

20^34’03" 181.44’

43^01’24" 400.65’

10^40’53" 65.44’

33^08’04"

1000.00’

4^31’00"

3^11’29" 83.57’

112

119

120

121

122

123

112

119

123

122

121

120

11

R/W

R/W

R/W

N48^48’09"W

372.55’

N44^17’09"W

336.30’

N50^18’02"W

300.06’

371.21’1000.00’118 21^16’08" 187.77’

118

N53^29’31"W

719.73’

N50^18’02"W

300.06’

N89^32’40"W

484.89’

S69^53’17"W

350.54’

N89^32’30"W

1564.62’

R/W

PROPOSED R/W

SW/RW No. 907/141

SW No. 896

SW No. 900/908



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 2  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

CURVE DATA

LTÀRNo.

333.96’

3500.00’ 131.73’65.87’

127

128

127

R/W

R/W

R/W

N45^07’18"W

300.06’

N45^10’32"W

300.06’

N43^58’33"W

870.00’
128

20000.00’ 0^57’24" 166.98’

2^09’23"

R/W

PROPOSED R/W

PROPOSED R/W

SW No. 907/141

SW No. 900/908



6 7 8 9 940 1 2 3 4 945 6 7 8 9

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 2  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

7000.00’ 221.47’ 442.79’

7000.00’ 443.38’ 885.59’

200.00’ 78.24’ 149.16’

233.00’ 365.50’

150.00’ - 810.46’

1400.00’ 155.08’

150.00’ 588.56’

162.08’ 257.08’

7000.00’ 362.07’

7000.00’ 404.63’ 808.37’

7000.00’ 200.71’ 401.30’

3000.00’ 167.10’

338.97’ 347.93’

CURVE DATA

LTÀRNo.

3^37’28"

7^14’55"

89^52’40"

309^34’23"

224^48’53"

2^57’49"

442.79’221.47’3^37’28"7000.00’

3000.00’ 3^11’29" 83.57’ 167.10’

42^43’50"

232.50’

6^20’48" 77.62’

-

166.53’ 88^26’55"

181.07’

6^37’00"

3^17’05"

3^11’29" 83.57’

151.07’ 131^57’29"

107.61’ 206.65’

160.00’ 615.66’

3000.00’ 194.81’

300.00’ 39^28’01"

3^43’14"

220^27’59" -

97.44’

124

125

126

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

124

126

125

131

132

133
134

135 136

137

129

138

140

141

142

143

144

145

R/W

R/W

R/W

R/W

S89^18’26"W

789.29’

S89^18’26"W

466.19’

N45^07’18"W

300.06’

N39^09’40"W

271.28’

N39^09’40"W

274.76’
N45^30’28"W

227.11’

N43^58’33"W

870.00’

N44^01’48"W

1419.11’

N44^41’15"W

799.19’

N45^10’32"W

300.06’

S0^19’31"E

139.68’

N0^21’06"W

384.32’

N39^49’07"W

332.91’

N45^10’32"W

300.06’

S89^21’46"E

230.04’

S88^57’22"W  263.62’

N1^09’57"W  144.95’

N46^16’28"W

54.30’

146

N89^52’47"W

383.18’

114.77’ 229.53’20000.00’ 0^39’27"129

139

315.00’ 239.73’146 43^36’18" 126.01’

PROPOSED

R/W

PROPOSED R/W

SW No. 935

SW No. 182/

972/978



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 2  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

1400.00’ 125.70’

CURVE DATA

LTÀRNo.

130 5^08’39" 62.89’

130

R/W

R/W
R/W

R/W

N39^49’07"W

332.91’

N44^41’15"W

799.19’
N39^32’35"W

270.98’

SW/RW No. 182/972/978



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 2  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

No. R T L

227.47’

950.00’ 348.30’ 667.68’

À

114.75’

222.36’112.47’600.00’

3000.00’ 3^11’29" 167.10’

CURVE DATA

700.00’ 18^37’07"

40^16’07"

21^14’01"

83.57’

147

148

149

150

147

149

150

148
R/W

R/W

R/W

R/W

N0^22’16"E

350.45’

N18^59’24"E

399.46’

N39^09’40"W

271.02’

N45^10’32"W

300.06’

N21^16’44"W 286.21’

N0^02’43"W 299.08’

SW No. 998

PROPOSED R/W

PROPOSED R/W

SW No. 182/972/978

SW No. 1005/1009



300.00’ 199.02’

62.50’ 52.79’ 87.67’

103.33’

No. R T L

317.00’

160.00’

240.00’ 206.03’

1400.00’

2000.00’ 214.06’

155.00’ 420.55’

240.00’ 169.68’ 295.39’

260.00’ 368.43’

456.93’ 131.62’ 256.31’

3000.00’ 167.10’

8000.00’ 1071.83’

1500.00’ 192.70’ 383.30’

600.00’ 125.91’ 248.22’

À

7^40’35"

3000.00’ 3^11’29" 167.10’

447.00’ 150.54’ 290.41’

299.97’ 480.44’

6^30’36" 79.62’

107.13’

159.07’

81^11’25"

32^08’21"

14^38’27"

CURVE DATA

83.57’

730.35’-

49^11’13" 109.85’

6^07’56"

155^27’26" 712.61’

70^31’11"

222.81’

3^11’29" 83.57’

536.72’

23^42’12"

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

150

153

154

155

151

156

157

160
161

159
158

162

165

166

163

164

No. R T LÀ

CURVE DATA

R/W

R/W

R/W

R/W

N89^32’23"W

921.88’

S88^17’11"W

397.96’

N89^18’59’W

806.93’

N89^32’23’W

1516.40’

N45^40’16"W

292.50’

N39^09’40"W

270.98’

N39^09’40’W

271.02’
N45^17’36"W

480.89’

N0^41’01’E

189.72’

N80^30’23"W

342.95’

N45^10’32"W

300.06’

N0^16’04"E

720.73’

N22^02’58"W

193.83’

N1^09’05"

247.85’

N39^09’40"W

500.97’

S88^31’23"W  50.13’

N0^41’01"E  89.31’

80^22’18"

38^00’35"

152

37^13’26"

86^50’14"

261^32’17"

S85^03’15"W

109.81’

S0^41’01"W 189.72’

PROPOSED R/W

PROPOSED R/W

PROPOSED R/W

N87^31’26’W

339.57’

N85^35’28"W 267.66’

SW No. 1005/1009

SW No. 1006

SW/RW No. 1016/1020/1022/1024

SW No. 1026/1028



No. R T L

600.00’ 125.91’ 248.22’

À

CURVE DATA

23^42’12"164

164

R/W

R/W

R/W

R/W

N1^39’14"E

57.15’



3 4 5 6 7 8 9 1060 1 2 3 4 5 6 7 8 9 1070 1 2 3 4 5 6 7 8

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 2  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

No. R T L

500.00’ 183.60’ 351.91’

À

CURVE DATA

181 40^19’33"

181

R/W

R/W

R/W

R/W

N39^09’40"W

444.64’

N1^09’54"E

334.65’



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 2  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010



3178.45’ 572.34’

1412.63’

1183.00’ 494.08’

CURVE DATA

LTÀRNo.

119.48’ 238.40’

23^55’47" 250.70’

10^19’02" 286.94’

9^40’09"

167

168

169

167

169

168
R/W

N1^05’21"E

217.86’

R/W

N45^00’19"E 861.98’



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 2  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 2  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010





x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

No.

Exp.

CIVIL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

USERNAME => p0035942

DGN FILE => ALT 2  Layout Sheets.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010



R/W

R/W

186

CURVE DATA

RNo.

186 1186.00’

À T

751.73’

L

36^18’58" 388.98’

PROPOSED R/W



x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT
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No. R T L

785.86’ 1518.91’

217.80’ 435.58’

1500.00’ 371.54’

À

CURVE DATA

2400.00’

20062.00’ 1^14’38"

14^11’30" 186.72’

17

201

202

15 2000.00’ 1118.18’ 2039.19’

R/W

R/W

R/W

R/W

N4^49’28"W

132.45’

405.25’ 802.65’2357.00’16

58^25’06"

19^30’42"

36^15’41"

15

17

16

201

202

PROPOSED R/W

SW No. 464



x

x

x

x
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CURVE DATA

R T LÀNo.

7 522.94’261.48’22500.00’ 1^19’54"

7

N82^28’57"W 314.80’





RNo. T LÀ

CURVE DATA

1200.00’

1806.00’

1830.00’ 40.23’

886.00’ 418.25’ 781.54’

139.13’ 278.26’

3500.00’ 70.11’ 140.21’

850.00’ 55.37’

4250.00’ 335.54’ 669.68’

51^41’11"

2^31’07"

0^47’50"

50^32’27"

7^27’15"

581.22’ 1082.52’

20000.00’

33

34

35

36

41

42

37

30

344.86’11

10 1^44’35" 307.27’ 614.50’

8 402.55’

9 201.29’ 402.55’

RNo. T LÀ

34

35

41
44

68

42 69
45

36

51
50

64

9

8

30

10

11

33

67

70

14090.00’ 1^38’13" 201.29’

14090.00’ 1^38’13"

20200.00’

20200.00’ 1^57’22" 689.66’

3041.00’ 83.61’

300.05’

1400.00’ 108.04’ 215.66’

146.51’ 293.01’

4274.00’

1400.00’ 103.02’

3^08’59"

0^50’47"

1^20’11"

3^37’10"

167.17’

12563.00’

45

50

51

67

68

44

80.44’

2^17’43"

110.58’

9^01’42"

20308.30’ 150.03’

8^49’33"

353.46’ 706.85’

136.30’1^16’47"

69

70

2^01’30"

135.04’ 270.00’

4^12’59" 51.54’

20000.00’

6102.50’ 68.15’

R/W

R/W

R/W

N35^23’18"W 116.08’

N35^43’56"W 1516.20’

862.00’ 106.46’

450.00’ 229.64’29^14’18" 117.38’

1173.11’ 246.88’12^03’28" 123.90’

37

2^30’49" 39.62’ 79.23’

7^04’34" 53.30’

0^09’32"20000.00’ 27.75’ 55.50’

3524.00’

150.00’

190.85’

20000.00’

2^28’18"

0^24’56" 145.09’

250.00’

53.23’

32.23’

3^06’11" 95.45’

1850.00’ 39.91’ 79.81’

72.55’

39^04’45" 102.31’

14^41’27" 64.10’

62 63

25 26
27

28

29

25

26

27

28

29

38

39

40

38

39

40

43

43

65 66

1400.00’ 146.49’

3251.00’

150.05’ 300.09’

7^11’05"

62

63

64 5^59’43" 73.31’

204.10’ 407.67’

19982.00’ 0^51’38"

3500.00’ 449.64’

1000.00’

7^21’39"

191.55’

225.13’

10^58’31" 96.07’

65

66

SW No. 502

R/W

N36^32’02"W 116.06’

N75^21’43"W

244.24’

N85^21’18"W

262.95’
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46

52

49

72

12

47

48

71

11

RNo. T LÀ

CURVE DATA

4800.00’

4497.50’

3500.00’

3476.00’ 125.49’

25^57’02" 1105.98’ 2174.02’

231.71’

72

73

71

52

49

12

344.86’11 20200.00’ 1^57’22" 689.66’

4^52’08" 118.97’

115.88’

7050.00’ 1^51’56" 114.78’ 229.53’

7100.00’ 2^38’16" 163.46’ 326.86’

7050.00’ 1^19’03" 81.06’ 162.12’

47

46

48

1400.00’ 59.52’

5500.00’ 3^11’18" 153.07’ 306.06’

2^57’07"

14^25’38" 442.99’ 881.30’

62.75’

R/W

R/W

R/W

R/W

N0^49’36"E  764.45’

N1^22’19"E  707.13’

73

N80^16’05"W 212.11’

N82^20’12"W 148.22’

350.00’ 119.40’19^32’44" 60.28’

2^04’06"

SW No. 583

74

74

R/W



RNo. T LÀ

CURVE DATA

12

53

54

55

77

57

58

59

61

75

76

4800.00’ 25^57’02" 1105.98’ 2174.02’

4921.00’ 3^29’49" 150.22’ 300.34’

20000.00’ 0^45’38" 132.73’ 265.47’

8^10’36" 96.49’ 192.66’

280.00’ 89^40’58" 278.45’ 438.27’

4909.00’ 3^30’16" 150.17’ 300.24’

1350.00’ 9^29’31" 223.65’

164.00’ 204^12’03" - 584.49’

550.00’ 31^19’04" 300.63’

4500.00’ 1^32’14" 120.74’

3000.00’ 3^11’29" 167.11’

56

4000.00’ 3^21’15" 117.12’ 234.17’

60.37’

83.58’

R/W

R/W

R/W

R/W

N71^30’56"W  101.27’

S18^48’06"W  89.96’

N62^21’17"W 99.09’

N63^46’31"W  61.66’

N67^07’46"W  63.07’

N65^35’32"W  121.28"

N62^24’03"W  300.06’

53

54

55

56

59

58

57

75

76 77

61

12

60

60 300.00’ 65^02’43" 340.58’ S89^53’12"W 71.56’

N25^04’06"W  266.72’

191.29’

154.17’

SW No. 583

112.08’

PROPOSED

R/W

PROPOSED

R/W

1350.00’

SW No.

614B
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x
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7 8 9 630 1 2 3 4 635 6 7 8 9 640 1 2 3 4

R/W

R/W

13 14

79

80

RNo. T LÀ

CURVE DATA

4500.00’79

78 184.04’ 361.79’

13 247.03’ 494.04’

14 131.52’ 263.04’

20000.00’ 1^24’55"

20000.00’ 0^45’13"

3^53’57" 306.24’

R/W

R/W

78

N63^06’29"W 76.88’

N67^00’26"W 204.59’

3000.00’80 3^11’29" 83.57’ 167.10’

800.00’ 25^54’40"

153.18’

PROPOSED R/W

PROPOSED

R/W
PROPOSED

R/W

SW/RW No. 629/639/649



7 8 9 670 1 2 3 4 675 6 7 8 9 680 1 2 3 4 685 6 7 8 9 690 1 2 3 4 695 6 7 8 9

7 8 9 670 1 2 3 4 675 6 7

x

x

x

x

x
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No.
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0 1 2 3
UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

RNo. T LÀ

CURVE DATA

490.00’

645.30’

3000.00’ 49.83’

2791.17’

7000.00’ 81.80’

3000.00’

500.00’

33^04’50"

1^54’11"

1^35’47"

1^20’21"

191.64’ 372.57’

99.64’

163.60’

91

92

93

94

95

90

89

88

87

52^31’23" 241.76’ 449.18’86

84 3000.00’ 3^11’29" 167.10’

81 790.00’ 60^24’58" 459.94’ 833.02’

82 850.00’ 73^47’26" 638.09’ 1094.70’

R/W

R/W R/W

R/W

RNo. T LÀ

295.00’ 102^30’39" 367.63’ 527.80’

42^18’10" 193.45’ 369.16’

20000.00’ 0^30’02" 87.36’ 174.71’

173.00’ 128^12’51" 356.39’ 387.13’

3^12’56" 84.20’ 168.37’

38.89’ 77.77’

85 7954.00’ 0^31’21" 36.27’ 72.55’

83.57’

14

15

14 131.52’ 263.04’

15 131.52’ 263.04’

20000.00’ 0^45’13"

20000.00’ 0^45’13"

SERVICE ROAD

(BOX CULVERT)

SERVICE ROAD

(BOX CULVERT)

PROPOSED R/W

PROPOSED R/W

PROPOSED R/W

SW/RW No. 629/639/649



7 8 9 670 1 2 3 4 675 6 7 8 9 680 1 2

RNo. T LÀ

CURVE DATA

295.00’ 367.63’ 527.80’

635.00’ 108.92’ 215.73’

102^30’39"

19^27’56"

82 850.00’ 73^47’26" 638.09’ 1094.70’

83 800.00’ 44^02’09" 323.51’ 614.86’

95

96

R/W

83

95

96

82

R/W



6 7 8 9 680 1 2 3 4 685 6 7 8 9 690 1 2 3 4 695 6 7 8 9 700 1

RNo. T LÀ

CURVE DATA

226.00’ 103.24’ 193.69’

3000.00’ 83.46’ 166.88’

49^06’14"

3^11’14"

97

98

R/W

R/W

R/W

S63^53’34"W  828.21’

97

98

R/W

SW/RW

No. 699

PROPOSED R/W



8 9 700 1

No. R T L

16 6000.00’ 1000.70’ 1983.15’

5904.00’ 213.69’ 427.19’

À

CURVE DATA

6096.00’

5927.13’

440.00’

150.16’

90.95’

300.26’

167.43’

179.37’

2^49’19"

1^37’07" 83.72’

23^21’27"

18^56’16"

4^08’45"

R/W

R/W

R/W

R/W

SW/RW No. 699

100 101

107

100

99

101

107

PROPOSED R/W

SW No. 710/718



3 4 735 6 7 8 9 740 1 2 3 4 745 6 7

R/W

R/W

R/W

R/W

MATCH LINE SEE LEFT

MATCH LINE SEE RIGHT

S89^10’35"W 169.85’

SW No. 710/718

N9^17’31"E

10.54’



8 9 740 1 2 3 4 745 6 7 8 9 750 1 2 3 4 755 6 7 8 9 760 1 9 770

R/W

R/W

R/W

R/W

N44^01’57"W

245.79

N0^17’04"E

496.63’

SW No. 745

SW No. 746

SW No. 766

SW No. 765

N0^17’04"E

696.33’

S89^06’46"W 638.46’





790 795

9 790 1 2 3 4 795 6 7 8 9

No. R T L

7000.00’ 85.21’ 170.42’

À

CURVE DATA

7000.00’ 132.31’ 264.59’

1 33/64 23’42"

2 33/64 09’57"

R/W

R/W

125

125

139

139

PROPOSED R/W

PROPOSED R/W

PROPOSED R/W
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UNIT 2994 PROJECT NUMBER & PHASE 0000000180BORDER LAST REVISED 7/2/2010

795 6

795 6

795 6 7 8 9

No. R T LÀ

CURVE DATA

160.00’ - 643.54’

250.00’ 269.11’ 411.10’

500.00’ 200.10’ 380.68’

500.00’ 169.61’ 327.03’

250.00’ 221.74’ 362.79’

172.00’ - 674.11’

10000.00’ 179.86’ 359.67’

20000.00’ 162.54’ 325.08’

3000.00’ 246.26’

300.13’

130.00’ 58.96’ 110.71’

450.00’ 133.71’ 259.94’

250.00’ 91.92’ 176.17’

224 33/64 33’27"

2 33/64 03’39"

0 33/64 55’53"

123’.20’4^42’12"

1^25’18"

37 33/64 28’32" 167.15’83.59’3000.00’

12097.00’ 150.07’

No. R T L

17 11606.00’ 573.94’ 1146.95’

À

CURVE DATA

287.68’

7000.00’ 132.31’ 264.59’

7000.00’ 132.31’ 264.59’

7000.00’ 132.31’ 264.59’

7000.00’ 132.31’ 264.59’

2 33/64 09’57"

2 33/64 09’57"

2 33/64 09’57"

2 33/64 09’57"

20000.00’ 143.84’

R/W

R/W

R/W

138

139

140

141

142

147

148

149

151

152

153

154

155

156

157

158

159

160

161

138

139

140

141

142

147

148

149

151

152

153

154

155

156

157

17

161

160

159

158

48^47’31"

33^05’47"

40^22’28"

3^11’32"

N44^01’57"W

1166.14’

5^39’44"

0^49’27"

230^27’07"

94^12’59"

43^37’21"

PROPOSED R/W

PROPOSED

R/W
SW/RW No. 807

SW/RW No. 811/827/841

83^08’41"

N45^08’41"W

294.10’



7 8 9 830 1 2 3 4 835 6 7 8 9 840 1 2 3 4 845 6 7 8 9 850

11
À

CURVE DATA

2^39’09"

2^39’09"

2^39’09"

1146.95’

324.07’

324.07’

324.07’

324.07’

277.47’

No. R T L

17 573.94’

7000.00’ 162.06’

7000.00’ 2^16’16"

11606.00’

162.06’7000.00’

7000.00’ 162.06’

7000.00’ 2^39’09" 162.06’

138.75’

164

165

166

17

164

165

166

R/W

R/W
R/W

R/W

N0^19’15"E

1140.93’

N50^18’02"W

300.06’

N0^19’15"E  468.24’

162

163

162

163

5^39’44"

SW/RW No. 834

PROPOSED

R/W

SW/RW No. 811/827/841



12

166

167

168

169

170

171

173

172

174

176

179
180

177

178

181

212.68’

À

CURVE DATA

135.10’

83.57’

79.70’

139.49’

164.52’

172.26’

265.78’

167.10’

159.33’

237.33’

335.95’

317.88’

439.03’

646.25’

162.71’

167.10’

371.21’

277.47’

58.75’

363.90’

No. R T L

7000.00’

7000.00’

7000.00’

3000.00’

600.00’

3000.00’

2100.00’

180.00’

216.00’

500.00’

376.00’ 248.40’

180.00’

2100.00’

3000.00’

1000.00’ 187.77’

2^16’16"

4^26’22"

138.75’

0^28’51" 29.38’

1^24’36" 86.13’

89^06’49"

66^54’04"

83.57’

21^16’08"

25^22’47"

36^25’34"

205^42’30" -

3^11’29"

3^11’29"

4^20’50"

75^32’44"

81.40’

166

167

168

169

170

171

172

173

174

176

177

178

179

180

181

R/W

R/W

R/W

R/W

N50^18’02"W

300.06’

6^57’00" 182.17’

N50^18’02"W

300.06’

N53^29’31"W

101.15’

N49^08’41"W

583.60’

N48^48’09"W

372.55’

N40^18’40"W

35.11’

N44^17’09"W

513.50’

N7^51’35"W

237.37’

S74^45’39"E

226.00’

N49^03’09"W

358.54’

N50^18’02"W

300.06’

N74^45’39"W

277.83’

N74^45’39"W  199.14’

S55^18’35"W 140.12’

PROPOSED

R/W

PROPOSED

R/W

SW No. 857

N88^11’15"W

628.39’

N53^29’31"W

96.00’
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R/W

R/W



14
À

CURVE DATA

763.29’

5^07’29"

358.97’

153.80’

1073.33’

307.44’

167.10’

No. R T L

18 12000.00’ 537.02’

3900.00’

3000.00’

1016.50’

700.00’ 130.50’

700.00’ 208.24’ 404.81’

20^34’03" 181.44’

43^01’24" 400.65’

10^40’53" 65.44’

33^08’04"

1000.00’

4^31’00"

3^11’29" 83.57’

175

182

183

184

185

186

175

182

186

185

184

183

18

R/W

R/W

R/W

N48^48’09"W

372.55’

N44^17’09"W

336.30’

N50^18’02"W

300.06’

371.21’1000.00’181 21^16’08" 187.77’

181

N53^29’31"W

719.73’

N50^18’02"W

300.06’

N89^32’40"W

484.89’

S69^53’17"W

350.54’

N89^32’30"W

1564.62’

R/W

PROPOSED R/W

SW No. 902/910

SW No. 896

/SW/RW No. 907/141



8 9 930

7 8 9 910 1 2 3 4

x

x

x

x
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CURVE DATA

LTÀRNo.

336.03’

4500.00’ 204.73’

190

191

190R/W

R/W

R/W

R/W

N45^10’32"W

300.06’

N45^40’26"W

300.06’

N44^01’48"W

2261.69’
191

20000.00’ 0^57’46" 168.02’

2^36’24" 102.38’

PROPOSED R/W

PROPOSED R/W

SW/RW No.

907/141 SW/RW No. 907/141

SW No. 902/910



1 2 3 4 935 6 7 8 9 940 1 2 3 4 945 6 7 8 9

x

x

x

x
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Appendix J 
 

PM Interagency Consultation 
  



Appendix J Introduction 
 
 
The following Project Summary for Interagency Consultation form states that the proposed 
project is not a Project of Air Quality Concern (POAQC). The form was submitted to the 
Transportation Conformity Working Group (TCWG) for a POAQC determination. After a review, 
the TCWG determined that the proposed project is a POAQC and a quantitative hotspot 
analysis is necessary.  The Project Summary for Interagency Consultation in Appendix J 
contains outdated information from the initial submittal to the TCWG.   
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RTIP ID# (required) ORA030605 

TCWG Consideration Date  December  2010 

Project Description (clearly describe project)  
The I-405 Improvement Project is located in Orange County on Route I-405 between SR-73 (PM 10.3) 
and I-605 (PM 24.1). The project covers a distance of approximately 14 miles.  Within the limits of the 
proposed project, I-405 i s a controlled-access highway facility with a fenced ri ght-of-way (ROW), 
separated by grade from crossing traffic, with vehi cular access limited to inte rchanges.  Within the 
project area, I-405 consists of 8 to 1 2 mixed-flow general purpose (GP) lanes and two high-occupancy 
vehicle (HOV) lanes. The purposes of the project can be defined as follows:  
 

• Add capacity and reduce congestion on the GP and HOV lanes along the entire I-405 corrid or 
from SR-73 to I-605; 

• Enhance interchange operations;  
• Increase mobility, improve trip reliability, maximize throughput, and optimize operations;  
• Implement strategies that ensure the earliest project delivery; and 
• Enhance safety. 

 
COMMON DESIGN FEATURES OF THE BUILD ALTERNATIVES 
 
Build Alternatives 1, 2, and 3 would include the following features: 
 

• One GP lane would be added in each direction of I-405 from Euclid Street to the  I-605 
interchange. 

 
• Travel lanes on the I-405 mainline would be 12 feet wide, and right side shoulders would be 10 

feet wide. 
 

• Due to the added travel l anes and shoulder widths proposed on the I-405 m ainline, 16 local 
street overcrossings and a pedestrian bridge over I-405 within the project limits would require 
complete replacement because the existing bridge spans are inadequate to accommodate the 
additional proposed width of the free way underneath the b ridges.  Each  of th e replacement 
(new) local street overcrossings would be designed to accommodate the ultimate cross-section 
width and m aximum number of travel lane s planned for each facility by the Orange County 
Master Plan of Arterial Highways (MPAH).   

 
• The Euclid Street/Ellis Avenue undercrossing bridge would be modified and extended as part of 

the proposed project. 
 

• Two railroad overheads would be modif ied and extended as part of the proposed project.  The 
freeway passes over the Union Pacific Railroad (UPRR) on the Bolsa Overhead (Bridge No. 55-
269 at PM 17.21) and the U.S. Navy Railroad on the Navy Overhead (Bridge No. 55-272 at PM 
18.36).  Both rail road overheads would be widened, required railroad clearances would be 
maintained, and a crash cushion would be installed at the UPRR overhead. 

 
• Improvements at ea ch interchange within the project limits a re proposed. Generally, each 

interchange improvement would have the following standard features: 
- Left- and right-side shoulders on on-/off-ramps; 
- Increased on-ramp storage capacity for ramp meters; 
- Removal of HOV bypass lanes from on-ramps, subject to i ndividual analysis of each on-

ramp and approval by the Department and Federal Highway Administration (FHWA);  
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- Increased off-ramp storage capacity at local street intersections; and 
- Additional through and turn lanes at intersections of ramps and local streets. 

 
• Each build alternative would include interchange reconfigurations at Euclid Street, Ellis Avenue, 

Brookhurst Street, Magnolia Street, Warner Avenue, Bea ch Boulevard, and Westmin ster 
Boulevard. 

 
• The build alternatives would provide appropriate pedestrian facilities on overcrossings and 

along arterials within interchanges.  
 

• Maintenance vehicle pullouts (MVP) would be in cluded in various locations under each build 
alternative.  

 
• Each build alternative would require relocation of existing utilities (e.g., electrical lines, irrigation 

water supply lines, u nderground natural gas pipelines, telecommunication lines) currently 
present within the I-405 ROW limits. 

 
• The build alternatives would require modification of existing stormwater drainage channels and 

construction of new drainage and/or retention fa cilities necessary to a ccommodate project 
construction and provide sufficient drainage capacity to accomm odate future runoff volumes 
generated with the built project in place. 

 
• Each build alternative would add water quality Best Management Practices (BMPs). 

 
• At various l ocations, new or reconstructed soundwalls and retaining walls would be 

constructed. Replacement walls would be constructed in areas where sections of existing walls 
must be modified to accommodate the proposed project. 

 
• Landscaping and hardscaping elements would be included with each build alternative. 

 
• Due to ROW constraints and existing non-standard features, design exceptions are being 

requested as a part of the proposed project. Examples of such design exceptions include the 
following: 
- Non-standard superelevation rates: approve new grades for ramps; 
- Lengths of transitions on ramps: approve either shortened or tightened ramps; 
- Non-standard longitudinal grades at existing tie-ins: approve the ramps into mainline to 

match the mainline grade; and 
- Access control: approve spacing from ramp off and on to existing driveways for businesses. 

 
•     Although TSM and TDM measures alone do not satisfy the purpose and need of the project, the 

following TSM and TDM measures may be incorporated into each of the build alternatives for 
the proposed project: 
- Real Time Adaptive Ramp Metering (RTARM) and camera systems would be provided on 

on-ramps; 
- At locations of interchange improvements, traffic si gnals would be intercon nected and 

coordinated, where possible, to enhance traffic operations;  
- Pedestrians improvements would be added wherever possible; 
- Additional Park & Ride/ Intermodal facilities would be added at various locations to integrate 

with Bus Ra pid Transit (BRT), express bu s, Go L ocal Metrolink Connectors, community 
circulators, and local bus; 

- At all existin g locations, Park & Ride facilities would be im proved, including adding way-
finding signs on freeways and arterials, information kiosks, and improved safety features; 

- Auxiliary lanes would be provided in various locations;  
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- On- and off-ramps would be designed to limit impacts to non-motorized travel, preserving 
access to bike lanes and trails such as the Santa Ana River bike trail; and 

- Intelligent transportation systems (ITS) elem ents, where n eeded and feasibl e, would be  
provided, including the following: fiber-optic communication systems, changeable message 
signs, and vehicle detection systems. 

 
UNIQUE FEATURES OF BUILD ALTERNATIVES 
 
Alternative 1 – Add One GP Lane in Each Direction 
 
Alternative 1 would add a single GP lane in e ach direction of I-405 from E uclid Street to the I-60 5 
interchange.  It would p rovide a full st andard highway cross section, with 12-foot-wide mainline travel 
lanes as well as 10-foot-wide shoulders on both left (inside) and right (outside) sides in both directions. 
 
Alternative 1 would provide continuous access between the HOV and GP lanes. On July 31, 2007, the 
Department approved a separate project to provide continuous ingress and egress from the HOV lanes 
on the entire length of I-405 in Orange County. This separate project has not yet been programmed or 
funded; however, the proposed continuous access would be implemented as part of Alternative 1 of the 
proposed project for the segment of I-405 between Euclid Street and I-605.  
 
Under Alternative 1, auxiliary lanes would be added at various locations to provide efficient merge and 
diverge operations. The existing auxil iary lane fr om the Magn olia Street o n-ramp to th e Beach 
Boulevard off-ramp would be re tained. Additional northbound auxiliary lanes would be provided 
between ramps at the following locations: 
 

• From the southbound Harbor Boulevard/Hyland Street/westbound South Coast Drive on-ramp 
to the Euclid Street/Ellis Avenue off-ramp; and 

• From the Seal Beach Boulevard on-ramp to the westbound SR-22/7th Street off-ramp. 
 
In the south bound direction, the existi ng auxiliary lane fro m the Beach Bo ulevard on-ramp to the 
Magnolia Street off-ramp would not be retained. A southbound auxiliary lane would be provided from 
the Goldenwest Street/Bolsa Aven ue collector-distributor (C-D) roa d on-ramp to the Beach 
Boulevard/Center Avenue off-ramp. 
 
In the northern segment of the project area where SR-22 and I-405 overlap, Alternative 1 would result in 
a freeway with nine through lanes in each direction. For traffic in the left lanes, including the HOV lanes, 
signage would be provided far enough upstream to accommodate the required number of lane changes 
to properly exit the freeway. 
 
Alternative 1 is considered a viable project alternative because it would achieve the project’s purpose 
and need by accomplishing the following: 
 

• Provision of additional capacity in the form of a  continuous additional lane through the entire 
project area;  

• Provision of operational improvements via redesign of interchanges and provision of additional 
auxiliary lanes;  

• Addition of substantial vehicle storage at ramp meters through the p roposed interchange 
reconfigurations; and  

• Reduction of congestion compared to future conditions under the No Build Alternative. 
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Alternative 2 – Add Two GP Lanes in Each Direction 
 
Alternative 2 would a dd one GP lan e in ea ch direction of I-405 from Eu clid Street t o the I-605  
interchange (as in Alternative 1), plu s add a se cond GP la ne in the no rthbound direction from 
Brookhurst Street to the  SR-22/7th Street interchange and a seco nd GP lane in the southbound 
direction from the Seal Beach Boulevard on-ramp to Brookhurst Street.  
 
Alternative 2 would provide a full standard highway cross section, with 12 -foot-wide mainline travel 
lanes and shoulders on the left and right sides in both directions. Right side (outside) shoulders would 
be 10-foot-wide, while left side (in side) shoulders would have a maximum width of 10 feet with a  
provision for a widened left shoulder for HOV enforcement areas under consideration. 
 
Alternative 2 would provide continuous access between the HOV and GP lanes. On July 31, 2007, the 
Department approved separate project to provide continuous ingress and egress from the HOV lanes 
on the entire length of I-405 in Orange County. This separate project has not yet been programmed or 
funded; however, the proposed continuous access would be implemented as part of Alternative 2 of the 
proposed project for the segment of I-405 between Euclid Street and I-605.  
 
Under Alternative 2, auxiliary lanes would be added at various locations to provide efficient merge and 
diverge operations. In the northbound direction, the existing auxiliary lane from the Magnolia Street on-
ramp to the Beach Boul evard off-ramp would be retained. A northbound auxiliary lane would be 
provided from the southbound Harbor Boulevard/Hyland Street/ westbound South Coast Drive on-ramp 
to the Euclid Street/Ellis Avenue off-ramp. 
 
In the south bound direction, the existi ng auxiliary lane fro m the Beach Bo ulevard on-ramp to the 
Magnolia Street off-ramp would not be retained. A southbound auxiliary lane would be provided from 
the Goldenwest Street/Bolsa Avenue C-D road on-ramp to the Beach Boulevard/Center Avenue off-
ramp. 
 
In the northern section of the project area where SR-22 and I-405 overlap, Alternative 2 would result in 
a freeway with 9-10 through lanes in each direction. Signage would be provided far enough upstream to 
accommodate the requi red number of lane ch anges to exit the freeway for traffic in the left lanes, 
including the HOV lanes. 
 

Alternative 2 is considered a viable project alternative because it would achieve the project’s purpose 
and need by accomplishing the following:  

• Enhancement of cap acity in the fo rm of two continuous additional lanes through the project 
area;  

• Improvement of highway operations via redesign of interchanges and addition of new auxiliary 
lanes;  

• Addition of substantial vehicle storage at ramp meters through the p roposed interchange 
reconfigurations; and  

• Relief of congestion compared to future conditions under the No Build Alternative. 
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Alternative 3 – Express Facility 
 
Alternative 3 would a dd one GP lan e in ea ch direction of I-405 from Eu clid Street t o the I-605  
interchange (as in Alternatives 1 and 2), plus add a tolled express lane in each direction of I-405 from 
SR-73 to I-605. The tolled express lane would be placed beside the existing HOV lane in each direction. 
The existing HOV lanes and new toll lanes would be managed jointly as an Express Lane Facility with 
two lanes in each direction.  
 
Operation of the Express Lane Facility would provide preferential toll treatment for HOVs. All vehicles in 
the express lanes, tolled or free, would be able to use both lanes of the Express Lane Facility. Tolls for 
use of the Express Lane Facility would be collected exclusively by electronic media. Signing related to 
the Express Lane Facility would provide both toll an d access information to motorists before entering 
each segment of the Express Lane Facility.  
 
Alternative 3 would provide a full standard highway cross section, with 12 -foot-wide mainline travel 
lanes and shoulders on the left and right sides in both directions. Right side (outside) shoulders would 
be 10-foot-wide, while left side (in side) shoulders would have a maximum width of 10 feet with a  
provision for a widened left shoulder for enforcement areas under consideration. The joint HOV/toll lane 
Express Lane Facility would be separated from the GP lanes by a 1-to-4 foot buffer.  
 
Under Alternative 3, auxiliary lanes would be added at various locations to provide efficient merge and 
diverge operations. The existing auxil iary lane fr om the Magn olia Street o n-ramp to th e Beach 
Boulevard off-ramp would be re tained. Additional northbound auxiliary lanes would be provided 
between ramps at the following locations: 
 

• From the southbound Harbor Boulevard/Hyland Street/westbound South Coast Drive on-ramp 
to the Euclid Street/Ellis Avenue off-ramp; 

• From the Magnolia Street on-ramp to the Beach Boulevard off-ramp; and 
• From the Seal Beach Boulevard on-ramp to the westbound SR-22/7th Street off-ramp. 

 
In the south bound direction, the existi ng auxiliary lane fro m the Beach Bo ulevard on-ramp to the 
Magnolia Street off-ramp  would not be retained. Southbound additional auxiliary lanes would be 
provided between ramps at the following locations: 
 

• From the Goldenwest Street/Bolsa Avenue C-D road on-ramp to the B each Boulevard/Center 
Avenue off-ramp; and 

• From the southbound Euclid Street on-ramp to the Harbor Bo ulevard off-ramp, the southern 
portion of which currently exists. 

 
To accommodate the Express Lane Facility on I-405, there would be transition areas at both ends of the 
project to m atch the existing HOV an d GP la ne designations north and south of the p roject limits. 
Transition areas would include portions of I-605 and SR-73, as well as portions of I-405 north of I-605 
and south of SR-73. A transition area would also be required on SR-22 east of I 405.  
 
To facilitate access to the Express Lane Facility, the following seven access points are currently under 
consideration: 
 

1.    I-405 south of the SR-73 junction, by an at-grade access;  
2.    SR-73, by either an at-grade access or a direct connector;  
3.    I-405 in the Brookhurst Street/Magnolia Street area, by an at-grade access;  
4.    I-405 in the Goldenwest Street/Westminster Boulevard area, by an at-grade access;  
5.    SR-22 east of the I-405 junction, by a direct connector;  
6.    I-605 north of the I-405 junction, by a direct connector; and 
7.    I-405 north of the I-605 junction, by at-grade access. 
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At the Broo khurst Street/Magnolia Street and Goldenwest Street/Westminster Boulevard access 
locations, access to the Express Lane F acility would be at -grade and similar to i ngress/egress 
treatments used on at-grade buffer-separated HOV facilities.  
 
Access to the Express La ne Facility from SR-22 and I-605 would be via the HOV direct connectors to 
be constructed as part of the SR-22 WCC Project. Under Alternative 3, the WCC Project HOV di rect 
connectors would b ecome part of the I -405 Express Lane F acility, and use o f the HOV la ne direct 
connectors would become tolled for vehicles not meeting the HOV occupancy requirement.  
 
In the northern section of the project area where SR-22 and I-405 overlap, Alternative 3 would result in 
a freeway with nine through lanes in each direction. For traffic in the left lanes, including the HOV lanes, 
to properly exit the free way, signage would be provided far enough upstream to a ccommodate the 
required number of lane changes to exit the freeway. 
 
Alternative 3 is considered a viable project alternative because it would achieve the project’s purpose 
and need by accomplishing the following:  
 

• Addition of capacity in the form of two new continuous lanes through the project area;  
• Provision of operatio nal improvements through redesign of interchan ges and additio n of 

auxiliary lanes;  
• Addition of consi derable vehicle storage at ramp meters through the prop osed interchange 

reconfigurations; and  
• Reduction of congestion compared to future conditions under the No Build Alternative. 

 
No Build (No Action) Alternative 
 
The No Buil d Alternative provide s a “baseline” for comparing impacts associated with the build 
alternatives because environmental review must consider the effects of not implementing the proposed 
project. The Project Baseline conditions under the No Build Alt ernative would provide no additional 
lanes or interchange improvements to the I-405 corridor. The project area would continue to operate 
with no additional improvements and would not achieve the project’s stated purpose and need  
 
Compared to the existing condition, the future Proj ect Baseline assumed under the No Build Alternative 
includes the future completion of the following two projects:  
 

• The SR-22 WCC Proj ect (currently in the construction phase), which has received 
environmental document approval and  is pro ceeding through the de sign and construction 
phases; and  

• The Costa Mesa Freeway (SR-55) Improvements, which would add new lanes to S R-55 
between SR-22 on the north and I-405 on the south and improvements on SR-55 between SR-
91 on the north and SR-22 on the south. 

 
The following improvements in the project area are to be constructed by the SR-22 WCC Project and 
are considered part of the future Project Baseline conditions: 
 

• An additional HOV lane in each direction between SR-22 East and I-605; 
• HOV lane direct connectors at the I-405/SR-22 East and I-405/I-605 interchanges; 
• Relocation of the existing off-ramp to southbound Bolsa Chica Road, which currently exits from 

the eastbound SR-22 branch connector, to exit from the I-405 southbound mainline; 
• Replacement of the Seal Beach Boulevard overcrossing; 
• Replacement of the SR-22 bridge carrying westbound SR-22 over I-405 near 7th Street; 
• Replacement of the  SR-22 bridge carrying eastbound SR-22 over I-405 near Valley View 

Street; 
• New bridge carrying the planned I-405/SR-22 HOV direct connectors over I-405 northbound; 

and 
• New bridge carrying the planned I-405/I-605 HOV direct connector over I-405 northbound.
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Type of Project (use Table 1 on instruction sheet) 
Change to Existing State Highway  
Reconfigure Existing Interchange 

County 
Orange 
 

Narrative Location/Route & Postmiles   
The I-405 Improvement Project is located in Orange County on Route I-405 between SR-
73 (PM 10.3) and I-605 (PM 24.1).  I-405 is considered a bypass route to the Interstate 5 
(I-5) Santa Ana/Golden State Freeway through Orange County and an important 
component of the County’s transportation system.  I-405 is  a controlled access facility with 
a fenced ROW separated by grade from crossing traffic, with vehicular access limited to 
interchanges. Within the  project area, I-405 crosses (or is adjacent to) re sidential, 
commercial, recreational, and industrial urbanized uses that have developed directly up to 
the Caltrans ROW boundary. 
 
Caltrans Projects – EA# OH1000 

Lead Agency: California Department of Transportation 
Contact Person 
Reza Aurasteh 

Phone# 
(949) 724-2738 

Email 
reza_aurasteh@dot.ca.

Fax 
(949) 724-2256 

Hot Spot Pollutant of Concern (check one or both)       PM2.5 X           PM10 X 

Federal Action for which Project-Level PM Conformity is Needed (check appropriate box) 

    

Categori
cal 
Exclusio
n (NEPA) 

X 
EA or 
Draft 
EIS 

  
  

FONSI or 
Final EIS 

  
  

PS&E or 
Construct
ion 

    Other 

Scheduled Date of Federal Action:  December 2012 

NEPA Delegation – Project Type (check appropriate box) 

    Exempt  
  
  

Section 6004 –
Categorical 
Exemption  

X 
Section 6005 – Non-Categorical 
Exemption  

Current Programming Dates (as appropriate)   
 PE/Environmental ENG ROW CON 

Start Mar 2009 Jan 2013 July 2014 Mar 2018 
End Dec 2012 Mar 2017 July 2017 Mar 2023 

Project Purpose and Need (Summary): (attach additional sheets as necessary) 
The purposes of the project can be defined as follows:  
 
• Add capacity and reduce congestion on the GP and HOV lanes along the entire I-405 corridor 

from SR-73 to I-605; 
• Enhance interchange operations;  
• Increase mobility, improve trip reliability, maximize throughput, and optimize operations;  
• Implement strategies that ensure the earliest project delivery; and 
• Enhance safety. 
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Surrounding Land Use/Traffic Generators (especially effect on diesel traffic) 
I-405 provides access between cities in Orange and Los Angeles Counties. It is used for commuting 
and inter-regional travel, along with direct and indirect access to employment centers, recreational 
attractions, shopping malls, medical centers, universities, airports, and other land uses.  A segment of 
the freeway in the northern portion of the project area is one of the heaviest travelled in the nation. 
 
Residential land uses generally border the project site throughout the length of the corridor. Other 
nearby land uses include parks, agriculture, schools, malls, and commercial buildings.  Diesel traffic on 
the I-405 is generally related to commercial land uses in the project area.  Additional heavy-duty truck 
trips are related to industrial land uses, including the Ports of Los Angeles and Long Beach and 
refineries.   
Opening Year:  Build and No Build LOS, AADT, % and # trucks, truck AADT of proposed facility  
 

 Table 1:  AADT - Opening Year (2020)

Study Segment 
No Build Build 

Total 
AADT 

Truck AADT Truck % Total AADT Truck AADT Truck % 

SR-22 East to I-605 408,000 12,240 3 454,000 13,620 3 

Brookhurst to SR-22 East 279,000 9,765 3.5 310,000 10,850 3.5 

SR-73 to Brookhurst  338,000 11,830 3.5 375,000 13,125 3.5 
 

Table 2:  Peak Hour LOS - Opening Year (2020)

Study Segment 

No Build Build 

AM PM AM PM 

NB SB NB SB NB SB NB SB 
SR-22 East to I-605 F F F F D F E D 

Brookhurst to SR-22 East F F F F D D E E 
SR-73 to Brookhurst  F F F F E E E E 

 

RTP Horizon Year / Design Year:  Build and No Build LOS, AADT, % and # trucks, truck AADT of proposed 
facility 
 

Table 3:  AADT - Horizon Year (2040)

Study Segment 
No Build Build 

Total 
AADT 

Truck AADT Truck % Total AADT Truck AADT Truck % 

SR-22 East to I-605 434,000 13,020 3 509,000 15,270 3 

Brookhurst to SR-22 East 294,000 10,290 3.5 344,000 12,040 3.5 

SR-73 to Brookhurst  358,000 12,530 3.5 419,000 14,665 3.5 
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Table 4:  Peak Hour LOS - Horizon Year (2040)

Study Segment 

No Build Build 

AM PM AM PM 

NB SB NB SB NB SB NB SB 
SR-22 East to I-605 F F F F E F F E 

Brookhurst to SR-22 East F F F F F F F F 
SR-73 to Brookhurst  F F F F F F F F 

 
 
 
Opening Year:  If facility is an interchange(s) or intersection(s), Build and No Build cross-street AADT, % 
and #  trucks, truck AADT 
Refer to attached sheet. 
 
RTP Horizon Year / Design Year: If facility is an interchange (s) or intersection(s), Build and No Build cross-
street AADT, % and # trucks, truck AADT 
Refer to attached sheet. 

 
Describe potential traffic redistribution effects of congestion relief (impact on other facilities) 
Table 1 shows Opening Year (2020) AADT and LOS on I-405 under the No-Build and Build Alternatives.  
The AADT and LOS for e ach build alternative are similar and are represented by one data set.  The 
build alternatives would increase total and truck AADT by approximately 10% along the I-405 alignment.  
The truck percentage would be identical to No Build conditions at 3 to 3.5%.  As sho wn in Table 2, the 
increased capacity would improve the AM and PM LOS despite the increased AADT.       
 
Table 3 shows Horizon Year (2040) AADT and LOS on I-405 under the No-Build and Build Alternatives.  
The build alternatives would increase total and truck AADT by approximately 15 percent along the I-405 
alignment.  The tru ck percentage would be identical to No Build conditions at 3 to 3.5%.  As sho wn in 
Table 4, the northbound AM and southbound PM LOS would improve from F to E along the SR-22 East 
to I-605 segment.  The other segments would continue to operate at LOS F. 
 
During the opening year, the I-405 project may redistribute carpool and transit traffic from l ocal streets 
onto the I-405 corridor.  Most users of express lanes will likely commute between Orange County and 
Los Angeles County and will not be diverted to local streets. 
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Comments/Explanation/Details (attach additional sheets as necessary) 
The EPA Transportation Conformity Guidance includes the f ollowing relevant direction regarding 
Projects of Air Quality Concern (POAQC): 
 

1. New or expanded highway projects that have a significant number or significant increase in 
diesel vehicles (defined as greater than 125,000 AADT and 8% or more such AADT is die sel 
truck traffic); and 
 

2. Projects affecting intersections that are at a Level of Service D, E, F with a significant number of 
diesel vehicles, or that will c hange to Level of Service D, E, F because of increased traffic 
volumes from a significant number of diesel vehicles related to the project. 

 
As shown in Tables 1 and 3, I-405 AADT would ex ceed the FHWA POAQC criterion of 125,000 but 
truck percentages would be less than half of the 8% threshold.   In addition, the proposed project would 
not increase diesel vehicle percentages at any inte rsection and would not m ake the LOS worse at 
related intersections.  Under the EPA guidance, the proposed project would not be a POAQC.  It is also 
noteworthy that a regional criteria pollutant analysis has shown that regional PM emissions would be 
reduced by approximately 17% in 2020 and 26% in 2040 due to improved vehicle speeds resulting from 
implementation of the  proposed project.  The imp roved speeds would also reduce vehicle idling and 
associated localized emissions.     
 
Because the proposed project is not considered a POAQC, the CAA and 40 CFR 93.116 requirements 
were met wit hout a hot-spot analysi s, since the b uild alternatives have b een found to n ot be of air  
quality concern under 40 CFR 93.123(b)(1); therefore, implementation of the prop osed project is not  
anticipated to contribute to additional exceedances of the NAAQS or CAAQS. 
 
 

 



Page 1 of 2   ---- TOTAL VEHICLES ----
TRUCK 

PERCENTAGE
--------- TRUCKS ---------

Existing Year
(2009)

Project
Opening Year

(2020)

Project
Design Year

(2040)
All Years

Existing Year
(2009)

Project
Opening Year

(2020)

Project
Design Year

(2040)

Fairview Road Interchange at I-405

MacArthur Boulevard to South Coast Drive 40,480 53,070 61,420 1% 405 531 614

South Coast Drive to I-405 SB Ramps 51,780 57,490 61,280 1% 518 575 613

I-405 SB Ramps to Baker Street 46,660 48,360 49,490 1% 467 484 495

Harbor Boulevard & Hyland Avenue Interchange at I-405

South Coast Drive I-405 NB On-Ramp to Harbor Boulevard 9,990 13,440 15,730 1% 100 134 157

South Coast Drive to I-405 NB Ramps 56,550 64,620 69,960 1% 566 646 700

I-405 NB Ramps to I-405 SB Ramps 44,470 56,910 65,150 1% 445 569 652

I-405 SB Ramps to Gisler Avenue 69,580 72,120 73,790 1% 696 721 738

Euclid Street/Ellis Avenue Interchange at I-405

Talbert Avenue to I-405 NB Ramps/Newhope Street 20,630 33,590 42,170 1% 206 336 422

I-405 NB Ramps/Newhope Street to I-405 SB Ramps 28,960 38,150 44,230 1% 290 382 442

I-405 SB Ramps to Ward Street 29,140 35,870 40,320 1% 291 359 403

Brookhurst Street & Talbert Avenue Interchange at I-405

Slater Avenue to I-405 NB Ramps 52,140 57,560 61,150 1% 521 576 612

I-405 NB Ramps to I-405 SB Ramps 55,100 59,260 62,020 1% 551 593 620

I-405 SB Ramps to Talbert Avenue 51,760 55,940 58,700 1% 518 559 587

Bushard Street to Brookhurst Street 27,140 31,410 34,240 1% 271 314 342

Brookhurst Street to Ward Street 19,870 24,340 27,300 1% 199 243 273

Magnolia Street & Warner Avenue Interchange at I-405

Heil Avenue to I-405 NB On-Ramp 37,740 41,240 43,550 1% 377 412 436

I-405 NB On-Ramp to I-405 SB Ramps 34,450 38,310 40,860 1% 345 383 409

I-405 SB Ramps to Warner Avenue 33,950 35,840 37,090 1% 340 358 371

Magnolia Street to I-405 SB Ramps 44,170 45,770 46,840 1% 442 458 468

I-405 SB Ramps to I-405 NB Ramps 38,570 40,610 41,970 1% 386 406 420

I-405 NB Ramps to Bushard Street 35,880 37,860 39,170 1% 359 379 392

Beach Boulevard & Edinger Avenue Interchange at I-405

McFadden Avenue to I-405 NB Ramps 66,330 79,230 87,780 2% 1,327 1,585 1,756

I-405 NB Ramps to I-405 SB Ramps 75,100 87,130 95,090 2% 1,502 1,743 1,902

I-405 SB Ramps to Edinger Avenue 73,240 88,790 99,090 2% 1,465 1,776 1,982

Beach Boulevard to I-405 SB On-Ramp 31,120 32,370 33,200 1% 311 324 332

I-405 SB On-Ramp to Newland Street 20,370 22,390 23,720 1% 204 224 237

Table A:  Arterial Average Daily Traffic: I-405 Freeway Interchanges

Arterial Segment Limits

Fairview Road

Harbor Boulevard

Euclid Street/Ellis Avenue

Brookhurst Street

Talbert Avenue

Magnolia Street

Warner Avenue

Beach Boulevard

Edinger Avenue

 Albert Grover & Associates  11/08/2010 
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TRUCK 

PERCENTAGE
--------- TRUCKS ---------

Existing Year
(2009)

Project
Opening Year

(2020)

Project
Design Year

(2040)
All Years

Existing Year
(2009)

Project
Opening Year

(2020)

Project
Design Year

(2040)

Table A:  Arterial Average Daily Traffic: I-405 Freeway Interchanges

Arterial Segment Limits

Goldenwest Street & Bolsa Avenue Interchange at I-405

Sowell Avenue to I-405 NB On-Ramp 28,130 35,100 39,720 1% 281 351 397

I-405 NB On-Ramp to I-405 SB Ramps 40,570 44,380 46,900 1% 406 444 469

Goldenwest Street to I-405 SB Ramps 41,670 43,180 44,190 1% 417 432 442

I-405 NB Ramps to Hoover Street 21,130 24,320 26,430 1% 211 243 264

Springdale Street & Westminster Boulevard Interchange at I-405

Meinhardt Road/Navajo Road to I-405 SB Off-Ramp 18,980 19,670 20,120 1% 190 197 201

I-405 SB Off-Ramp to Westminster Boulevard 25,310 26,230 26,840 1% 253 262 268

Springdale Street to I-405 SB Ramps 41,180 43,110 44,380 1% 412 431 444

I-405 NB Ramps to Edwards Street 30,400 34,240 36,790 1% 304 342 368

Bolsa Chica Road/Valley View Street & Garden Grove Boulevard Interchange at I-405

Garden Grove Boulevard Valley View Street to I-405 NB Off-Ramp/SR-22 EB Ramps 32,310 33,490 34,270 1% 323 335 343

Cerulean Avenue to SR-22 WB & I-405 NB Ramps 55,610 57,630 58,980 1% 556 576 590

SR-22 WB & I-405 NB Ramps to Garden Grove Boulevard 64,140 66,480 68,020 1% 641 665 680

Garden Grove Boulevard to I-405 SB Ramps 49,950 57,920 63,190 1% 500 579 632

I-405 SB Ramps to Old Bolsa Chica Road 47,810 57,820 64,460 1% 478 578 645

Seal Beach Boulevard Interchange at I-405

Lampson Avenue to I-405 NB Ramps 46,970 57,120 63,850 1% 470 571 639

I-405 NB Ramps to I-405 SB Ramps 44,500 54,130 60,520 1% 445 541 605

I-405 SB Ramps to Westminster Avenue 31,950 42,990 50,310 1% 320 430 503

Bolsa Chica Road

Seal Beach Boulevard

Westminster Boulevard

Goldenwest Street

Bolsa Avenue

Springdale Street

Valley View Street

 Albert Grover & Associates  11/08/2010 
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Project Listing

State Highway

All Cost in Thousands

Print Date:   7/17/2008 10:09:09 AM Page:   8 of 10

STATE CASH- SHOPP 5,286 5,286 1,009 1,302 2,975 5,286

SHOPP - ADVANCE 
CONSTRUCTION

40,799 40,799 7,788 10,047 22,964 40,799

ORA001103 Total 46,085 46,085 8,797 11,349 25,939 46,085

ORA001103 Orange SCAB REG0701 SHP03 999 S EXEMPT 0 2008
ProjectID County Air Basin Model RTP ID Program Route Begin End System Conformity Category Amend Source

PTC 46,085 Agency CALTRANS

Fund ENG R/W CON Total Prior 2008/2009 2009/2010 2010/2011 2011/2012 2012/2013 2013/2014 Total

LUMP SUM AT VARIOUS LOCATIONS IN ORANGE COUNTY, ROADWAY PRESERVATION  PROJECTS (PROJECTS CONSISTENT W/40 CFR PART 93.126,127,128, 
EXEMPT TABLES 2 & 3)

CITY FUNDS 100 2,100 2,200 2,200 2,200
ORA045 Total 100 2,100 2,200 2,200 2,200

ORA045 Orange SCAB 2124 ORA045 CAR63 405 17.8 S NON-EXEMPT 0 2008
ProjectID County Air Basin Model RTP ID Program Route Begin End System Conformity Category Amend Source

PTC 2,200 Agency WESTMINSTER

Fund ENG R/W CON Total Prior 2008/2009 2009/2010 2010/2011 2011/2012 2012/2013 2013/2014 Total
BOLSA AVE (CHESTNUT TO GOLDENWEST) WIDEN BOLSA AVE BRIDGE FROM 4 TO 6 LANES

ORANGE M - REG I/C 315 3,350 3,665 315 3,350 3,665
CITY FUNDS 315 3,350 3,665 315 3,350 3,665

ORA020103 Total 630 6,700 7,330 630 6,700 7,330

ORA020103 Orange SCAB O275 ORA020103 CARH3 405 11.8 11.8 S NON-EXEMPT 0 2008
ProjectID County Air Basin Model RTP ID Program Route Begin End System Conformity Category Amend Source

PTC 7,330 Agency COSTA MESA

Fund ENG R/W CON Total Prior 2008/2009 2009/2010 2010/2011 2011/2012 2012/2013 2013/2014 Total
COSTA MESA (FAIRVIEW RD @ I-405 INTERCHANGE) ADD 3RD S/B LEFT-TURN LANE AND 3RD S/B I-405 ONRAMP LANE.

ORANGE M2 - FREEWAY 3,518 3,518 3,150 368 3,518
DEMO-SAFETEA-LU 2,069 2,069 1,655 414 2,069

ORA030605 Total 5,587 5,587 4,805 782 5,587

ORA030605 Orange SCAB ORA030605 CAR63 405 10.3 24 S NON-EXEMPT 0 2008
ProjectID County Air Basin Model RTP ID Program Route Begin End System Conformity Category Amend Source

PTC 5,587 Agency ORANGE COUNTY TRANS AUTHORITY (OCTA)

Fund ENG R/W CON Total Prior 2008/2009 2009/2010 2010/2011 2011/2012 2012/2013 2013/2014 Total

CONSTRUCT ONE ADDITIONAL ALL PURPOSE LANE IN EACH DIRECTION ON I-405 AND PROVIDE ADDITIONAL CAPITAL IMPROVEMENTS FROM SR 73 
THROUGH THE LA COUNTY LINE #317

AGENCY 100 100 100 100
DEMO-SAFETEA-LU 400 400 400 400

ORA100507 Total 500 500 500 500

ORA100507 Orange SCAB O346 ORA100507 NCRH3 405 10.2 24.1 S NON-EXEMPT 0 2008
ProjectID County Air Basin Model RTP ID Program Route Begin End System Conformity Category Amend Source

PTC 500 Agency WESTMINSTER

Fund ENG R/W CON Total Prior 2008/2009 2009/2010 2010/2011 2011/2012 2012/2013 2013/2014 Total

CONSTRUCT FOURTH NB THROUGH LANE ON BEACH BLVD AT THE I-405 INTERCHANGE AND REMOVE OFF-RAMP ON I-405 AT BEACH (NORTH-EAST CORNER 
OF BEACH/EDINGER)
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