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INTRODUCTION 

A floodplain report is required by the Federal Highway Administration (FHWA) when a preliminary 

environmental study indicates that a proposed project may encroach on a National Flood Insurance 

Program (NFIP) established (100-year) base floodplain. 

 

For projects that do not involve a significant encroachment and/or are not inconsistent with existing 

watershed and floodplain management programs, thereby resulting in incompatible floodplain 

development, a Summary Floodplain Encroachment Report may be used to summarize the floodplain 

evaluation. The proposed Interstate 5 (I-5) High-Occupancy Vehicle (HOV) Lane Extension Project 

would not involve a significant encroachment into the 100-year base floodplain, would not be 

inconsistent with existing watershed and floodplain management programs, and would not result in 

incompatible floodplain development. These findings are summarized in this Summary Floodplain 

Encroachment Report. 

 

 

PROJECT DESCRIPTION 

The Orange County Transportation Authority (OCTA), in cooperation with the California Department 

of Transportation (Caltrans), the City of Dana Point, the City of San Clemente, and the City of San 

Juan Capistrano, is proposing to widen I-5 between Avenida Pico and San Juan Creek Road. The 

project objectives are to provide continuity of the I-5 mainline HOV network within the project 

limits; maximize overall performance within the project limits by minimizing weaving conflicts at the 

termini of the HOV lanes and maintaining travel speeds for HOV lane users; provide intermittent 

auxiliary lanes, where needed, to relieve congestion at diverge and merge locations; minimize right-

of-way acquisition; relieve congestion at interchange areas, on- and off-ramps, and local 

intersections; and reduce congestion on I-5 within the project limits. The project limits on I-5 extend 

from 0.4 mile (mi) south of the Avenida Pico Undercrossing (UC) (Post Mile [PM] 3.0) to 0.1 mi 

south of the San Juan Creek Road UC (PM 8.7) (see Figure 1). The proposed project will add one 

HOV lane in each direction on I-5 throughout the project limits, reestablish existing auxiliary lanes 

and construct new auxiliary lanes, and improve several existing on- and off-ramps. Four alternatives, 

including the No Build Alternative, will be analyzed as part of the Draft Initial Study/Environmental 

Assessment (IS/EA). The project alternatives are described below. 

 

 

Alternative 1: No Build 

The No Build Alternative proposes no improvements to I-5, maintaining the existing four general-

purpose lanes throughout the project limits in the northbound (NB) and southbound (SB) directions. 

All freeway facilities would remain as is, with the exception of proposed projects that are under 

development or currently in construction.  

 

 

Alternative 2 

Auxiliary Lanes. Alternative 2 proposes to remove the existing I-5 paved shoulders and construct 

new traveled way and new shoulder pavement to the outside of the NB and SB lanes to accommodate 

HOV lanes. This alternative proposes full standard widths, including a 10-foot (ft) inside shoulder, a 

12 ft HOV lane, a 4 ft buffer, four 12 ft general-purpose lanes, and a 10 ft outside shoulder 

throughout the majority of the project limits. Additionally, existing auxiliary lanes through the project  



Project Vicinity

Project
Study Area

Riverside
County

Orange
County

San Diego
County

74
73

261

55

133

1

241

15

405

5

SOURCE: USGS 7.5’ QUAD - Dana Point (’75);  San Clemente (’75)

I:\RMN0901\GIS\ProjLoc_StudyArea.mxd  (7/23/2010)

FIGURE 1

I-5 HOV Lane Extension Project
Regional Location and Project Vicinity

12-ORA-5 PM 3.0/8.7
EA# 0F9600

Project Vicinity

0 1500 3000

FEET

LEGEND

Project Location and Study Area



        
    
    S U MM A R Y  F L O OD P L A I N  ES U MM A R Y  F L O OD P L A I N  ES U MM A R Y  F L O OD P L A I N  ES U MM A R Y  F L O OD P L A I N  E N C R O A C H M E N T  N C R O A C H M E N T  N C R O A C H M E N T  N C R O A C H M E N T  R E P O R TR E P O R TR E P O R TR E P O R T     
J U N E  2 0 1 0J U N E  2 0 1 0J U N E  2 0 1 0J U N E  2 0 1 0     IIII ---- 5  H O V  L A N E  E X T E N S I O N5  H O V  L A N E  E X T E N S I O N5  H O V  L A N E  E X T E N S I O N5  H O V  L A N E  E X T E N S I O N  P R O J E C T  B E T W E E N  A V E P R O J E C T  B E T W E E N  A V E P R O J E C T  B E T W E E N  A V E P R O J E C T  B E T W E E N  A V E N I D A  P I C O  A N D  S A N  J UN I D A  P I C O  A N D  S A N  J UN I D A  P I C O  A N D  S A N  J UN I D A  P I C O  A N D  S A N  J U A N  C R E E K  R O A DA N  C R E E K  R O A DA N  C R E E K  R O A DA N  C R E E K  R O A D     
        

 
3 

limits are proposed to be reestablished, and new auxiliary lanes will be constructed at the following 

locations (at the specified lengths): 

 

• To the Avenida Vista Hermosa SB off-ramp (1,300 ft) 

• From the Avenida Vista Hermosa NB on-ramp (1,600 ft) 

• From the Camino de Estrella SB on-ramp (1,600 ft) 

 
 

Avenida Pico Interchange Improvements. In addition to providing an HOV lane through the 

I-5/Avenida Pico interchange, the interchange configuration will also be improved. There are two 

options under consideration for reconfiguration of the interchange, both of which require replacement 

of the Avenida Pico Overcrossing (OC) structure. 

 

• Design Option A – Modified Tight Diamond Interchange: Under this option, the on- and off-

ramps at Avenida Pico will be realigned and the NB on-ramp will be widened to three lanes. The 

overall configuration of the interchange will be similar to the existing configuration. Additionally, 

Avenida Pico will be improved under the structure to provide dual left-turn lanes to both the NB 

and SB on-ramps. This alternative will incorporate an interconnect line to optimize signal timing 

and operations for the closely spaced intersections at the interchange. The geometry of Avenida 

Pico will also be improved on the east side of I-5 to remove the existing reverse curves. Bicycle 

lanes and standard outside shoulders will be provided throughout the majority of the interchange 

in both the eastbound (EB) and westbound (WB) directions. A sidewalk will be provided through 

the interchange in the EB direction. In the WB direction, space will be provided to accommodate 

future construction of a 12 ft lane and sidewalk through the interchange. 

• Design Option B – NB Loop On-Ramp/Realigned NB Off-Ramp: Under this option, an NB 

loop on-ramp will be added to allow for the removal of the existing left-turn lane for traffic 

heading EB on Avenida Pico to access NB I-5. (The existing directional on-ramp would remain in 

place for traffic heading WB to access NB I-5). Additionally, the NB off-ramp would be 

reconfigured around the loop, resulting in a partial cloverleaf configuration. The SB ramps will be 

realigned, and the geometry of Avenida Pico will be improved as proposed in Design Option A. 

Dual left-turn lanes will be provided under the structure to the SB on-ramp. Bicycle lanes and 

standard outside shoulders will be provided throughout the majority of the interchange in both the 

EB and WB directions. A sidewalk will be provided through the interchange in the EB direction. 

In the WB direction, space will be provided to accommodate future construction of a 12 ft lane 

and sidewalk through the interchange. 

 
 

Ramps. All ramps within the project limits will be modified to accommodate the HOV lanes. 

Modifications will include improvements ranging from restriping to complete reconstruction. 

Specifically, ramp modifications under this alternative include: 

 

• Avenida Pico: Modify the ramps as described in Design Options A and B above. 

• Avenida Vista Hermosa: Restripe the NB and SB loop on-ramps. Restripe and reconstruct the 

NB on- and off-ramps and SB off-ramp. 

• Camino de Estrella: Realign, reconstruct, and widen the SB off-ramp to a two-lane ramp. 

Realign and reconstruct the NB and SB on-ramps and NB loop on-ramp. Realign the NB off-

ramp. 



        
    
    S U MM A R Y  F L O OD P L A I N  ES U MM A R Y  F L O OD P L A I N  ES U MM A R Y  F L O OD P L A I N  ES U MM A R Y  F L O OD P L A I N  E N C R O A C H M E N T  N C R O A C H M E N T  N C R O A C H M E N T  N C R O A C H M E N T  R E P O R TR E P O R TR E P O R TR E P O R T     
J U N E  2 0 1 0J U N E  2 0 1 0J U N E  2 0 1 0J U N E  2 0 1 0     IIII ---- 5  H O V  L A N E  E X T E N S I O N5  H O V  L A N E  E X T E N S I O N5  H O V  L A N E  E X T E N S I O N5  H O V  L A N E  E X T E N S I O N  P R O J E C T  B E T W E E N  A V E P R O J E C T  B E T W E E N  A V E P R O J E C T  B E T W E E N  A V E P R O J E C T  B E T W E E N  A V E N I D A  P I C O  A N D  S A N  J UN I D A  P I C O  A N D  S A N  J UN I D A  P I C O  A N D  S A N  J UN I D A  P I C O  A N D  S A N  J U A N  C R E E K  R O A DA N  C R E E K  R O A DA N  C R E E K  R O A DA N  C R E E K  R O A D     
        

 
4 

• Camino Las Ramblas/Pacific Coast Highway (PCH): Realign, reconstruct, and widen the SB 

PCH to SB I-5 connector to a two-lane connector. Realign and reconstruct the SB loop on-ramp. 

Realign the SB off-ramp and NB on- and off-ramps. Realign the NB I-5 connector. 

• Camino Capistrano (Stonehill Drive): Realign and reconstruct the NB on-ramp. 

 
 

Structures. 

 
• Via California: Reduced shoulder widths are proposed under the Via California structure in 

order to avoid replacement of the existing Via California OC (Bridge No. 55-225). The inside 

shoulder is reduced to approximately 4 ft at the minimum location and the HOV buffer is 

eliminated in the NB direction. 

• Avenida Pico: This alternative also proposes to replace the Avenida Pico UC structure (Bridge 

No. 55-205) to accommodate the HOV lane in each direction through the interchange. In order to 

achieve minimum vertical clearance for this structure, the I-5 mainline profile will be raised 

through the interchange area. Additionally, to ensure that all existing mainline lanes are open 

through construction, the I-5 centerline will be realigned westerly approximately 20 ft through the 

interchange. 

• Avenida Vaquero UC (Bridge No. 55-223): Structure widening. 

• NB I-5 to NB PCH Connector (Bridge No. 55-226): Structure widening. 

• I-5/Camino Las Ramblas UC (Bridge No. 55-510): Structure widening. 

• Camino Capistrano UC (Stonehill Drive) (Bridge No. 55-227L and 55-227R): Structure 

widening. 

 
 

Other Improvements. Alternative 2 proposes to improve the existing compound curve between 0.3 

mi south of Stonehill Drive and PCH. This alternative would provide a wide inside shoulder (26 ft at 

the maximum width) throughout the southern portion of the curve along with increasing the radius 

from 2,000 ft to 2,200 ft to accommodate full standard stopping sight distance in the SB direction. For 

the northern portion of the curve, the existing radius is increased from 3,200 ft to 3,300 ft, with a 16 ft 

shoulder, in order to achieve standard stopping sight distance through this portion of the compound 

curve. To accommodate the improvements to this compound curve, the median will be reconstructed. 

 

 

Alternative 3 

Alternative 3 is very similar in nature to Alternative 2. The differences are noted. 

 

 

Auxiliary Lanes. New auxiliary lanes will be constructed at the same locations as noted in 

Alternative 2. 

 

 

Avenida Pico Interchange Improvements. Design options for the Avenida Pico interchange 

reconfiguration will be the same as those noted under Alternative 2. 
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Ramps. Ramp modifications will be the same as those noted under Alternative 2, with the exception 

that the Camino Capistrano (Stonehill Drive) ramp will not be impacted:  

 
 
 

Structures. Modifications and improvements to structures are the same as those noted under 

Alternative 2, with the exception that the I-5 NB Camino Capistrano UC (Stonehill Drive) (Bridge 

No. 55-227R) will not be widened. 

 

 

Other Improvements. Unlike Alternative 2, in Alternative 3, for the northern portion of the 

compound curve, the existing radius would not be changed and a 2 ft median shoulder would be 

provided, resulting in a nonstandard stopping sight distance. To accommodate the improvements to 

this compound curve, the median will be reconstructed. 

 

 

Alternative 4 

Alternative 4 includes many of the improvements common to Alternatives 2 and 3 with a few 

modifications. Alternative 4 proposes no buffer instead of the 4 ft buffer proposed in Alternatives 2 

and 3. Under the no buffer scenario, the HOV lane will accommodate continuous access throughout 

the project limits.   

 

 

Auxiliary Lanes. New auxiliary lanes will be constructed at the same locations as noted in 

Alternatives 2 and 3. 

 

 

Avenida Pico Interchange Improvements. Design options for the Avenida Pico interchange 

reconfiguration will be the same as those noted under Alternatives 2 and 3. 

 

 

Ramps. Ramp modifications will be the same as those noted under Alternative 3. 

 

 

Structures. Modifications and improvements to structures are the same as those noted under 

Alternative 3. 

 

 

Other Improvements. Unlike Alternatives 2 and 3, for the northern portion of the compound curve, 

the existing radius would not be changed and a standard 10 ft median shoulder would be provided, 

which would minimize impacts but result in a nonstandard stopping sight distance condition. To 

accommodate the improvements to this compound curve, the median will be reconstructed. 

 

 

FLOODPLAIN DESCRIPTION 

According to Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map 

(FIRM) Nos. 06059C0509J and 06059C0528J (December 3, 2009), the project area along I-5 is 

located within the following 100-year floodplains: 
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• Zone AE (base flood elevations determined) of the Prima Deshecha Cañada 100-year floodplain 

and floodway 

• Zone AE (base flood elevations determined) of the Segunda Deshecha Cañada 100-year floodway 

• Zones A (no base flood elevations determined) and AE (base flood elevations determined) of the 

Cascadita Creek 100-year floodplain 

 
The FEMA FIRMs are included as Attachment A of this report.  

 

Alternatives 2, 3, and 4, Design Option B, would encroach on Zone AE of the Segunda Deshecha 

Cañada floodway. At this location, the Segunda Deshecha Cañada is a concrete trapezoidal flood 

control channel. Alternatives 2, 3, and 4, Design Option A, would not result in any 100-year 

floodplain or floodway encroachments. 
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SUPPORTING TEXT 

The summary of floodplain encroachment presented below is based on the Location Hydraulic Study 

Background Report provided in Attachment B. The discussion below is applicable to Alternatives 2, 

3, and 4, Design Option B.  Alternatives 2, 3, and 4, Design Option A, would not result in any 100-

year floodplain or floodway encroachments; therefore, no discussion for these alternatives is 

provided. 
 

(1) The proposed project would widen I-5 between Avenida Pico and San Juan Creek Road to 

provide high-occupancy vehicle (HOV) and auxiliary lanes. As part of the freeway widening, the 

arch culvert over the Segunda Deshecha Cañada would be extended 50 ft to the northeast to 

accommodate the freeway improvements. The slope of the existing trapezoidal channel upstream 

of the extended arch culvert would be modified from 1.1 percent to 3 percent for approximately 

20 ft to connect the proposed and existing facilities. The culvert improvements would result in a 

transverse encroachment (i.e., perpendicular to the direction of flow) on the Segunda Deshecha 

Cañada 100-year floodway.  

 

(2) The United States Army Corps of Engineers (ACOE) Hydrologic Engineering Center HEC-

2 model was used to analyze the 100-year flood level at the Segunda Deshecha Cañada under the 

existing and proposed conditions.  Reliable as-built plans could not be found for the Segunda 

Deshecha Cañada culvert under I-5 or the channel immediately upstream. Therefore, comparison 

of the as-built plans and the HEC-2 model for the existing condition revealed some discrepancies.  

Although the existing condition model had inconsistencies when compared to the as-built plans of 

the arch culvert and what was observed during site visits, the model was determined to be 

sufficient to determine that the project would have a low environmental impact to the 100-year 

floodway.   

 

As detailed in the Location Hydraulic Study Background Report, the arch culvert extension and 

trapezoidal channel slope modification would result in a maximum increase of 0.13 ft of the base 

flood elevation in the Segunda Deshecha Cañada floodway, which is considered negligible due to 

the imprecision of the HEC-2 modeling program. At the location of the 0.13 ft base flood 

elevation increase, the Segunda Deshecha Cañada channel has approximately 16 ft of freeboard 

(i.e., the distance between the 100-year flood elevation and the top of the channel). After project 

construction, a 100-year flood would continue to be contained within the Segunda Deshecha 

Cañada channel. In addition, the proposed project would not increase the risk of flood damage or 

result in flood-related interruption of emergency services or routes. Therefore, there would be no 

significant flood-related risks to life or property associated with implementation of the proposed 

project. Based on the assessment of level of risk in the Location Hydraulic Study Background 

Report, the improvements in the Segunda Deshecha Cañada 100-year floodway are considered 

“low” risk. 

 

Section 60.3 (d) (3) of the National Flood Insurance Program (NFIP) regulations states that a 

community shall “prohibit encroachments, including fill, new construction, substantial 

improvements, and other development within the adopted regulatory floodway unless it has been 

demonstrated through hydrologic and hydraulic analyses performed in accordance with standard 

engineering practice that the proposed encroachment would not result in any increase in flood 

levels within the community during the occurrence of the base (100-year) flood discharge.” As 

discussed above, the results of the HEC-2 modeling indicate that the proposed arch culvert 

extension and trapezoidal channel slope modification would result in a maximum increase of 0.13 

ft of  the base flood elevation in the Segunda Deshecha Cañada floodway. Updated models using 
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the actual as-built conditions would have a higher level of accuracy and would be required to 

show a zero increase to the floodway base flood elevations.   

 

As specified below in Measure FP-1, a detailed survey of the existing channel facilities would be 

performed during final design to determine actual as-built conditions.  A Final Location 

Hydraulic Study using fully updated models which utilize the survey results would be prepared 

during final design. In addition, these updated models would be the basis of the preparation of a 

Conditional Letter of Map Revision (CLOMR) and Letter of Map Revision (LOMR).  As 

specified below in Measure FP-2 and FP-3, the CLOMR and LOMR would be processed through 

the City of San Clemente, the Capistrano Unified School District, and FEMA. 

 

(3) The proposed project includes improvements to an existing transportation facility to maximize 

overall performance by minimizing weaving conflicts at the termini of the HOV lanes and 

maintaining travel speeds for HOV lane users; provide intermittent auxiliary lanes, where needed, 

to relieve congestion at diverge and merge locations; minimize right-of-way acquisition; relieve 

congestion at interchange areas, on- and off-ramps, and local intersections; and reduce congestion 

on I-5 within the project limits. The proposed project would reduce congestion by modifying 

existing facilities and would not promote incompatible floodplain development. 

 

(4) Floodplains and wetlands in their natural or relatively undisturbed state provide natural and 

beneficial water resource values (e.g., natural moderation of floods, water quality maintenance, 

groundwater recharge), living resource values (e.g., fish, wildlife, plant species), and cultural 

resource values (e.g., open space, archaeological, historical natural beauty, scientific study, 

outdoor education, recreation). According to the Natural Environment Study and Jurisdictional 

Delineation being prepared for the proposed project, the Segunda Deshecha Cañada is considered 

an ACOE potential jurisdictional nonwetland water, a California Department of Fish and Game 

(CDFG) jurisdictional area, and a Regional Water Quality Control Board (RWQCB) jurisdictional 

area. Within the study area, the Segunda Deshecha Cañada is concrete lined, with disturbed 

vegetation on the banks and within a few cracks in the culvert. However, the majority of the 

vegetation is above the floodplain. In addition, the existing channel is not in a natural or relatively 

undisturbed state. Therefore, the channel does not provide natural or beneficial living resource or 

cultural resource values.   

 

Beneficial water resource values are identified in the Water Quality Control Plan for the San 

Diego Basin (Basin Plan, September 8, 1994). The following beneficial uses are identified in the 

Basin Plan for the Segunda Deshecha Cañada: 

 

• MUN: Municipal and Domestic Supply 

• AGR: Agricultural Supply 

• REC1: Contact Water Recreation (swimming/wading) 

• REC2: Noncontact Water Recreation (boating/fishing) 

• WARM: Warm Freshwater Habitat 

• WILD: Wildlife Habitat 

 
Potential impacts to water quality could occur during construction and operation of the proposed 

project due to increased erosion and storm water runoff. However, Best Management Practices 

(BMPs) would be implemented during construction and operation of the proposed project to 
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reduce impacts to water quality and beneficial water resource values. Therefore, implementation 

of the proposed project would not result in significant impacts to natural and beneficial floodplain 

values.  

 

(5) Routine construction measures to minimize impacts and preserve natural and beneficial water 

resource values would include implementation of BMPs, including erosion control measures 

during construction. No special mitigation measures to minimize impacts or restore and preserve 

natural and beneficial floodplain values would be required. 

 

(6) A “significant encroachment,” as defined in 23 Code of Federal Regulations (CFR), Section 

650.105(q), is a highway encroachment that would result in (1) a significant potential for 

interruption or termination of a transportation facility that is needed for emergency vehicles or 

provides a community’s only evacuation route, (2) a significant risk, or (3) a significant adverse 

impact to natural and beneficial floodplain values. The proposed action does not constitute a 

significant floodplain encroachment as defined in 23 CFR, Section 650.105(q). The proposed 

project is a highway widening project that would require the extension of an existing arch culvert 

within the 100-year floodway. The proposed project would not substantially change the capacity 

of the Segunda Deshecha Cañada channel to carry water. The proposed project would not 

substantially change  the 100-year base flood elevation or freeboard in the channel. The proposed 

encroachment would not result in any significant adverse impacts to the natural and beneficial 

floodplain values, would not result in a significant change in flood risks or damage, and does not 

have significant potential for interruption or termination of emergency services or emergency 

routes. Therefore, the proposed encroachment is not considered a significant encroachment. 

 

(7) A Location Hydraulic Study Background Report was prepared for the I-5 HOV Lane Extension 

Project and is included as Attachment B. 

 

 

AVOIDANCE, MINIMIZATION, AND/OR MITIGATION MEASURES 

The following measure is required for Alternatives 2, 3, and 4, Design Option B, to minimize impacts 

to the Segunda Deshecha Cañada 100-year floodway.   

 

FP-1 During final project design, the agency shall ensure that the project engineer prepares a Final 

Location Hydraulic Study (LHS) based on an updated hydraulic model for the Segunda 

Deshecha Cañada 100-year floodway.  In addition, a detailed survey of the existing channel 

facilities will be performed to determine actual as-built conditions.  The results of the survey 

will be incorporated into an updated hydraulic model for both existing and proposed 

conditions.  

 
FP-2 During final project design, the agency shall process a Conditional Letter of Map Revision 

(CLOMR) for the Segunda Deshecha Cañada 100-year floodway through the City of San 

Clemente, the Capistrano Unified School District, and the Federal Emergency Management 

Agency (FEMA). The culvert improvements within the Segunda Deshecha Cañada 100-year 

floodway shall not be constructed until the CLOMR is approved by City of San Clemente, the 

Capistrano Unified School District, and FEMA.  

 

FP-3 Upon completion of construction, the agency shall process a Letter of Map Revision (LOMR) 

for the Segunda Deshecha Cañada 100-year floodway through the City of San Clemente, the 

Capistrano Unified School District, and FEMA.  
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No measures are required for Alternatives 2, 3, and 4, Design Option A, because these alternatives 

would not impact a 100-year floodplain or floodway.
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1 Introduction 

1.1 General Description 

The Orange County Transportation Authority (OCTA), in cooperation with the California 
Department of Transportation (Caltrans), the City of Dana Point, the City of San Clemente, and 
the City of San Juan Capistrano, is proposing to widen Interstate 5 (I-5) between Avenida Pico 
and San Juan Creek Road. The project objectives are to provide continuity of the I-5 mainline 
high-occupancy vehicle (HOV) network within the project limits; maximize overall performance 
within the project limits by minimizing weaving conflicts at the termini of the HOV lanes and 
maintaining travel speeds for HOV lane users; provide intermittent auxiliary lanes, where 
needed, to relieve congestion at diverge and merge locations; minimize right-of-way acquisition; 
relieve congestion within interchange areas, on- and off-ramps, and local intersections; and 
reduce congestion on I-5 within the project limits. The project limits on I-5 extend from 0.4 mile 
(mi) south of the Avenida Pico Undercrossing (UC) (Post Mile [PM] 3.0) to 0.1 mi south of the 
San Juan Creek Road UC (PM 8.7). The proposed project will add one HOV lane in each 
direction on I-5 throughout the project limits, reestablish existing auxiliary lanes and construct 
new auxiliary lanes, and improve several existing on- and off-ramps. 
 
Four different alternatives are being considered at this stage of the project. RBF Consulting has 
been retained to provide this Location Hydraulic Study as required by Caltrans per 23 CFR 
650.111 (b)(c)(d) to determine impacts that the project improvements have on the channel 
crossings and mapped floodplains with respect to regional flood control.  Alternative 1 and 
Alternatives 2, 3 and 4 with Design Option A, do not encroach on the existing floodplain.  
Alternatives 2, 3 and 4 with Design Option B, have identical encroachments on the existing 
floodplain.  This study will analyze Alternative 2 Design Option B because it is one of the 
scenarios with the greatest potential for floodplain encroachment and/or increased base 
floodplain elevation (BFE) for two channel crossings: Prima Deshecha Canada and Segunda 
Deshecha Canada Channels in the City of San Clemente (see Exhibit 1).  San Juan Creek crosses 
I-5 just north of the project improvement limits. Cascadita Creek also crosses I-5 and there is a 
mapped floodplain associated with Cascadita Creek at the project location.  The flooplain is 
contained within a culvert at the I-5 crossing and the proposed project does not encroach on the 
mapped floodplain.  Therefore, the crossing was not analyzed as part of this study.  
 
This report reviews (1) regional hydrology, (2) channel hydraulics, and (3) the impacts on the 
overall flood control related to the proposed improvements to make a determination about the 
extent of encroachment on the floodplain.  

1.2 Study Objective 

This report studies the effects of the I-5 HOV Projects proposed improvements for both the 
Prima and Segunda Deshecha Canada Channels in the City of San Clemente, County of Orange 
(see Exhibit 2 and Exhibit 3). 
 
The Prima Deshecha Canada Channel crossing is located between Camino De Estrella and 
Avenida Vaquero. The I-5 HOV Project proposes no improvements within the mapped 
floodplains and does not propose any extension of the existing culvert. The following procedure 
was used to analyze the impacts to the hydraulics and floodplain associated with the proposed 
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I-5 HOV improvements: 
 

1. Compare current FEMA Flood Insurance Rate Map (FIRM) and Digital Flood Insurance 
Rate Map (DFIRM) boundaries with proposed grading topography 

2. Obtain As-Builts to verify that existing facilities do not need to be modified due to the 
proposed improvements. 

3. No hydraulic models are available for this area. 
 
The Segunda Deshecha Canada Channel crossing is located just south of the Avenida Pico exit. 
The I-5 HOV Project proposes improvements within the mapped floodplains and an extension of 
the existing culvert beneath I-5 will be required. The following procedure was used to analyze 
the impacts to the hydraulics and floodplain associated with the proposed I-5 HOV 
improvements: 
 

1. Compare current FEMA FIRM maps and DFIRM boundaries with proposed grading 
topography 

2. Obtain As-Builts of existing storm drain facilities and determine if modifications are 
necessary due to the proposed roadway improvements. 

3. Compare the existing and proposed condition hydraulic models. 
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2 Existing Conditions 

2.1 Prima Deshecha Canada Channel 

2.1.1 Existing Facilities 

The Prima Deshecha Canada channel crosses under the I-5 Freeway south of the Camino De 
Estrella exit in the City of San Clemente, Orange County. The Prima Deshecha Canada Channel 
passes through the Shorecliff Golf Club golf course that extends from north of the freeway at 
Calle Nuevo to south of the freeway at Avenida Vaquero. North of the freeway, the channel is a 
12-foot high by 15-foot wide reinforced concrete box (RCB) underneath the golf course. The 
RCB transitions to a 16-foot high by 16-foot wide reinforced concrete (RC) arched culvert 
approximately 80-feet upstream of I-5. The transitions occur over approximately 200-feet during 
which it is an open channel.  
 
Downstream of I-5, the channel transitions from the 16-foot high by 16-foot wide RC arched 
culvert to a 10-foot high by 16-foot wide rectangular channel for approximately 125 feet before 
becoming an 11-foot high by 14-foot wide RCB underneath the golf course.  

2.1.2 Existing Floodplain 

The golf course is currently mapped as a FEMA Zone AE floodplain and floodway. The 
floodway is also shown on the Digital Flood Insurance Rate Map (DFIRM) to cross the I-5 
freeway, however it is likely mapped incorrectly (see Exhibit 4). The available DFIRM (Map 
number 06059C0509J) information was effective December 3, 2009.  
 
The existing base flood elevation (BFE) shown for just upstream of the freeway is 93 feet, while 
the existing elevation of the freeway at that approximate location is 130 feet. The surrounding 
areas north and south of the freeway at the crossing location are 20 to 30 feet lower than the 
freeway. Should floodwater overtop the channel upstream or downstream of the freeway, it 
would inundate the golf course and other surrounding lower lying property, but water levels 
would never reach the elevations of the existing freeway. Therefore, the current floodway 
mapping may be shown inaccurately. 
 



MDOLE
Text Box
EXHIBIT 4 - EXISTING PRIMA DESHECHA CANADA CHANNEL

MDOLE
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2.2 Cascadita Creek 

The Cascadita Creek crosses under I-5 north of the Avenida Vista Hermosa exit in the City of 
San Clemente, Orange County.  The channel flows in the south west direction and outlets into 
the Pacific Ocean.  There is an existing underground conduit to convey the runoff beneath the I-
5.  The mapped Cascadita Creek floodplain north of the project site is mapped as a FEMA Zone 
A.  The floodplain south of the project site is mapped as a FEMA Zone AE.  Both mapped 
floodplains are a significant distance from the project site and there is no mapped floodway 
through the I-5, as was the case with Prima Deshecha Canada Channel.  No additional analysis 
was conducted.  (See Exhibit 5). 

2.3 Segunda Deshecha Canada Channel 

2.3.1 Existing Facilities 

The Segunda Deshecha Canada channel crosses under the I-5 Freeway south of the Avenida Pico 
exit in the City of San Clemente, Orange County. The channel flows in the south-west direction 
and outlets into the Pacific Ocean. 
 
North-east of the Avenida Pico and Calle Frontera intersection, the Segunda Deshecha Canada 
Channel flow enters a 668 foot long RCB culvert. The box culvert outlets to an open trapezoidal 
channel along Avenida Pico. A double 14 ft x 14 ft RCB culvert conveys the runoff below 
Avenida Pico, to a RC trapezoidal channel that travels from Avenida Pico to I-5. An 18 ft high 
RC arch culvert conveys the flow beneath I-5, transitions into a 15 ft x 15 ft RCB and finally 
outlets to a RC 18 ft (w) x 12.5 ft (h) rectangular channel downstream of the I-5. 

2.3.2 Existing Floodplain 

The Segunda Deshecha Canada Channel is currently mapped as a FEMA Zone AE floodplain 
and floodway; upstream and downstream of I-5 (see Exhibit 6 and Exhibit 7). The floodway is 
shown on the Digital Flood Insurance Rate Map (DFIRM) to cross the I-5 freeway, however it is 
likely mapped incorrectly.  The available DFIRMs (Map numbers 06059C0528J and 
06059C0536J) information is effective December 3, 2009. This analysis is based on the currently 
mapped floodplain as shown in Exhibits 5 and 6. 
 
The existing base flood elevation (BFE) shown for just upstream of the freeway is 72 feet, while 
the existing elevation of the freeway at that approximate location is 114 feet. The surrounding 
areas north and south of the freeway at the crossing location are 20 to 30 feet lower than the 
freeway. Should floodwater overtop the channel upstream of the freeway, it would inundate the 
adjacent private properties and finally pass below I-5 utilizing the Avenida Pico under crossing. 
Should floodwater overtop the channel downstream of the freeway, it would inundate the 
adjacent private properties. 
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3 Hydrology 
The Prima and Segunda Deshecha Canada Channels are the two main streams that flow through 
the City of San Clemente and cross I-5 within the proposed project limits. The Prima Deshecha 
Canada Channel accepts runoff from approximate 5.2 square miles of tributary area prior to 
crossing I-5.  Segunda Deshecha Canada Channel accepts runoff from approximate 6.9 square 
miles of tributary area prior to crossing I-5.  The hydrology used for this floodplain analysis was 
obtained from the Flood Insurance Studies (FIS) available from FEMA. The study areas consider 
the 100-year storm conditions as required by a Location Hydraulic Study.  

3.1 Prima Deshecha Canada Channel  

The Prima Deshecha Canada watershed is approximately 7 square miles in area and originates 
near the Prima Deshecha landfill. The channel flows adjacent to Camino de los Mares, under I-5, 
and Camino Real before outletting to the Pacific Ocean at Poche Beach. The FIS data is 
summarized in Table 1 below. 
 

Table 1: FEMA Flood Insurance Study Flowrate Summary Table 

Prima Deshecha Canada Channel 

Location 
Tributary 

Area (sq. mi.)
Q10 
(cfs)

Q50 
(cfs) 

Q100 
(cfs) 

Q500 
(cfs) 

Camino Real 6.7 540 1700 2800 7000 
San Diego Freeway (I-5) 5.2 420 1400 2300 5600 

Downstream of Prima 
Deshecha Canada Tributary 4.0 360 1100 1900 4600 

 

3.2 Segunda Deshecha Canada Channel 

The Segunda Deshecha Canada Channel is approximately 7.4 square miles in area. The channel 
flows through the Talega development along Avenida Pico, under I-5 and Camino Real before 
outletting to the Pacific Ocean at North Beach. The FIS data is summarized in Table 2 below: 
 

Table 2: FEMA Flood Insurance Study Flowrate Summary Table 

Segunda Deshecha Canada Channel 

Location 
Tributary 

Area (sq. mi.)
Q10 
(cfs)

Q50 
(cfs) 

Q100 
(cfs) 

Q500 
(cfs) 

El Camino Real 7.4 590 1800 3000 7600 
San Diego Freeway (I-5) 6.9 560 1800 2900 7300 

Downstream of confluence 
of Segunda Deshecha 

Canada Tributary 6.4 520 1700 2800 6800 
Approximately 1.6 miles 

upstream of Pacific Ocean 5.0 430 1400 2300 5500 
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4 Proposed I-5 HOV Improvements 

4.1 Proposed Improvements Description 

The I-5 HOV Project improvements span from Avenida Pico in the south to San Juan Creek 
Road to the north. Consideration is being given to four different alternatives as part of the Draft 
Initial Study/Environmental Assessment (IS/EA).  The project alternatives are described below.  
However, the Location Hydraulics Study Analysis focuses on the most potentially significant 
impact to floodplains, which is Alternative 2. 

4.1.1 Alternative 1 – No Build 

The No Build Alternative proposes no improvements to I-5, maintaining the existing four 
general-purpose lanes throughout the project limits in the northbound (NB) and southbound (SB) 
directions. All freeway facilities would remain as is, with the exception of proposed projects that 
are under development or currently in construction.  

4.1.2 Alternative 2 

Auxiliary Lanes 
Alternative 2 proposes to remove the existing I-5 paved shoulders and construct new traveled 
way and new shoulder pavement to the outside of the NB and SB lanes to accommodate HOV 
lanes.  This alternative proposes full standard widths, including a 10-foot inside shoulder, 12-
foot HOV lane, 4-foot buffer, four 12-foot general purpose lanes, and a 10-foot outside shoulder 
throughout the majority of the project limits.  Additionally, existing auxiliary lanes through the 
project limits are proposed to be reestablished, and new auxiliary lanes will be constructed at the 
following locations (at the specified lengths): 
 

• To Avenida Vista Hermosa SB off-ramp (1,300 ft) 
• From Avenida Vista Hermosa NB on-ramp (1,600 ft) 
• From Camino de Estrella SB on-ramp (1,600 ft) 

 
Avenida Pico Interchange Improvements 
In addition to providing an HOV lane through the I-5/Avenida Pico interchange, the interchange 
configuration will also be improved.  There are two options under consideration for 
reconfiguration of the interchange, both of which require replacement of the Avenida Pico 
Overcrossing structure. 

 
Design Option A – Modified Tight Diamond Interchange 

Under this option, the on- and off-ramps at Avenida Pico will be realigned and the NB 
on-ramp will be widened to three lanes. The overall configuration of the interchange will 
be similar to the existing configuration. Additionally, Avenida Pico will be improved 
under the structure to provide dual left-turn lanes to both the NB and SB on-ramps. This 
alternative will incorporate an interconnect line to optimize signal timing and operations 
for the closely spaced intersections at the interchange. The geometry of Avenida Pico 
will also be improved on the east side of I-5 to remove the existing reversing curves. 
Bicycle lanes and standard outside shoulders will be provided throughout the majority of 
the interchange in both the EB and WB directions. Sidewalk will be provided through the 
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interchange in the EB direction. In the WB direction, space will be provided to 
accommodate future construction of a 12 ft land and sidewalk through the interchange. 

 
Design Option B – NB Loop On-Ramp/Realigned NB Off-Ramp 

Under this option, a NB loop on-ramp will be added to allow for the removal of the 
existing left-turn lane for traffic heading eastbound on Avenida Pico to access NB I-5. 
(The existing directional on-ramp would remain in place for traffic heading WB to access 
NB I-5). Additionally, the NB off-ramp would be reconfigured around the loop, resulting 
in a partial cloverleaf configuration. The SB ramps will be realigned, and the geometry of 
Avenida Pico will be improved as proposed in Design Option A. Dual left-turn lanes will 
be provided under the structure to the SB on-ramp. Bicycle lanes and standard outside 
shoulders will be provided throughout the majority of the interchange in both the EB and 
WB directions. Sidewalk will be provided through the interchange in the EB direction. In 
the WB direction, space will be provided to accommodate future construction of a 12 ft 
lane and sidewalk through the interchange. 

 
Ramps 
All ramps within the project limits will be modified in order to accommodate the HOV lanes, 
which include improvements ranging from restriping to complete reconstruction. Specifically, 
ramp modifications under this alternative include: 
 

Avenida Pico 
• Modify ramps as described in Design Options A and B above. 

 
Avenida Vista Hermosa 

• Restripe NB and SB loop on-ramps  
• Restripe and reconstruct NB on- and off-ramps and SB off-ramp  

 
Camino de Estrella 

• Realign, reconstruct and widen SB off-ramp to a two-lane ramp 
• Realign and reconstruct NB and SB on-ramps and NB loop on-ramp 
• Realign NB off-ramp 

 
Camino Las Ramblas/Pacific Coast Highway (PCH) 

• Realign, reconstruct and widen SB PCH to SB I-5 connector to a two-lane 
connector  

• Realign and reconstruct SB loop on-ramp  
• Realign SB off-ramp and NB on- and off-ramps 
• Realign NB I-5 connector 

 
Camino Capistrano (Stonehill Drive) 

• Realign and reconstruct NB on-ramp. 
 

 
Structures 

Via California  
Reduced shoulder widths are proposed under the Via California structure in order to 
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avoid replacement of the existing Via California Overcrossing (Bridge No. 55-225).  The 
inside shoulder is reduced to approximately four feet at the minimum location and the 
HOV buffer is eliminated in the NB direction. 

 
Avenida Pico 

This alternative also proposes to replace the Avenida Pico UC structure (Bridge No. 55-
205) to accommodate the HOV lane in each direction through the interchange. In order to 
achieve minimum vertical clearance for this structure, the I-5 mainline profile will be 
raised through the interchange area. Additionally, to ensure that all existing mainline 
lanes are open through construction, the I-5 centerline will be realigned westerly 
approximately 20 ft through the interchange. 

 
Avenida Vaquero UC (Bridge No. 55-223) 

Structure widening. 
 
NB I-5 to NB PCH Connector (Bridge No. 55-226) 

Structure widening. 
 
Route 5/Camino Las Ramblas UC (Bridge No. 55-510) 

Structure widening. 
 
Camino Capistrano UC (Stonehill Drive) (Bridge No. 55-227L and 55-227R) 

Structure widening. 
 
Other Improvements 
Alternative 2 proposes to improve the existing compound curve between 0.3 mi south of 
Stonehill Drive and PCH. This alternative would provide a wide inside shoulder (26 ft at the 
maximum width) throughout the southern portion of the curve along with increasing the radius 
from 2,000 ft to 2,200 ft to accommodate full standard stopping sight distance in the SB 
direction. For the northern portion of the curve, the existing radius is increased from 3,200 ft to 
3,300 ft, with a 16 ft shoulder, in order to achieve standard stopping sight distance through this 
portion of the compound curve. To accommodate the improvements to this compound curve, the 
median will be reconstructed. 

4.1.3 Alternative 3 

Alternative 3 is very similar in nature to Alternative 2. The differences are noted. 
 
Auxiliary Lanes 
New auxiliary lanes will be constructed at the same locations as noted in Alternative 2. 
 
Avenida Pico Interchange Improvements 
Design options for the Avenida Pico interchange reconfiguration will be the same as those noted 
under Alternative 2. 
 
Ramps 
Ramp modifications will be the same as those noted under Alternative 2 with the exception that 
the Camino Capistrano (Stonehill Drive) ramp will not be impacted.  
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Structures 
Modifications and improvements to structures are the same as those noted under Alternative 2 
with the exception that I-5 NB Camino Capistrano UC (Stonehill Drive) (Bridge No. 55-227R) 
will not be widened. 
 
Other Improvements 
Unlike Alternative 2, in Alternative 3, for the northern portion of the compound curve, the 
existing radius would not be changed and a two-foot median shoulder would be provided, 
resulting in a non-standard stopping sight distance.  To accommodate the improvements to this 
compound curve, the median will be reconstructed. 

4.1.4 Alternative 4 

Alternative 4 includes many of the improvements common to Alternatives 2 and 3, with a few 
modifications. Alternative 4 proposes no foot buffer instead of the four-foot buffer proposed in 
Alternatives 2 and 3.  Under the no buffer scenario, the HOV lane will accommodate continuous 
access throughout the project limits. 
 
Auxiliary Lanes 
New auxiliary lanes will be constructed at the same locations as noted in Alternatives 2 and 3. 
 
Avenida Pico Interchange Improvements 
Design options for the Avenida Pico interchange reconfiguration will be the same as those noted 
under Alternatives 2 and 3. 
 
Ramps 
Ramp modifications will be the same as those noted under Alternative 3. 
 
Structures 
Modifications and improvements to structures are the same as those noted under Alternative 3. 
 
Other Improvements 
Unlike Alternatives 2 and 3, for the northern portion of the compound curve, the existing radius 
would not be changed and a standard 10-foot median shoulder would be provided, which would 
minimize impacts but results in a non-standard stopping sight distance condition. To 
accommodate the improvements to this compound curve, the median will be reconstructed. 

4.1.5 Prima Deshecha Canada Channel Crossing 

The Alternative 2 Design Option B proposed improvements to I-5 at the crossing location 
include one High Occupancy Vehicle (HOV) lane in both the northbound and southbound 
directions, and one Auxiliary lane in the northbound direction. The improvements will increase 
the existing northbound lanes from 4 to 6 and the southbound lanes from 4 to 5.  
 
The proposed improvements and grading will have no impact on the floodplain or floodway. All 
proposed grading will take place above the BFEs north and south of the freeway, and therefore 
outside the floodplain limits (see Exhibit 8). 
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4.1.6 Segunda Deshecha Canada Channel Crossing 

The I-5 HOV project (Alternative 2 Design Option B) causes the greatest encroachment into the 
Segunda Deshecha Canada Channel floodplain.  It proposes an additional lane in both 
northbound and southbound directions at the channel crossing. The final proposed roadway half 
cross section will include: a 10-foot inside shoulder, a 12-foot HOV lane, 4-foot buffer, four 12-
foot general purpose lanes, and a 10-foot outside shoulder. To accommodate the roadway 
improvements, the Avenida Pico UC structure (Bridge No. 55-205) will be raised and the I-5 
mainline profile will be raised through the interchange area. In addition the Avenida Pico NB 
and SB on- and off-ramps will be realigned and reconstructed.  A NB on-ramp will be added for 
traffic heading eastbound on Avenida Pico to access NB I-5.  Additionally, the NB off-ramp will 
be reconfigured from a tight diamond to a partial cloverleaf configuration.  (see Exhibit 9).  
 
The proposed improvements and grading slightly encroaches on the floodplain and floodway.  
The on- and off-ramp improvements would require the existing arch culvert beneath I-5 to be 
extended 50 feet to the north-east.  The slope of the existing channel upstream of the extended 
culvert will be modified from 1.1% to 3% for approximately 20 feet to tie the proposed and 
existing facilities together.   
 
Alternatives 3 and 4, Design Option B, would require the same improvements to the existing 
culvert as Alternative 2 Design Option B.  No improvements would be required for Alternatives 
2, 3 and 4, Design Option A, as these alternatives do not encroach on the existing floodplain. 
 



3A
174

96.0

HV140

128.9

174030

P P P

P
P

P

GNV

G
R

E
E

N

GREEN

GNV

TEE

GNV

X 
6 

13
6 

50
0

Y 2 111 000

VC

VC

VC
VC

POSTS

POSTS

POST

CONC

G
AT

E

G
AT

E

ASPH

ASPH

CONC ASPH GATE

ORA-5

ORA-5

CO
N

C

UB
UB

UB

FB
DIKEDIKE

TEE

90

10
0

11
0

12
0

13
0

90

100

110

120

140

90

89.8 

92.7 

128.1  

92.6 

94.2 

89.4 

90.1 

91.5 

91.3 

89.1 

131.7  

3A
174

96.0

HV140

128.9

174030

P

P

P

P

P
P

P
P

P

P

P
P

P

P

P

P

P

P

P

GREEN

SAND TRAP

GNV

GNV GNV

GNV

GNV

GNV

GNV

GNV

TEE

GOLF COURSE

GNV

GNV

X 
6 

13
6 

00
0

Y 2 111 500

VC

VC

VC

VC

VC

VC

VC

VC

VC

VC

VC

VC

VC

VC

VC
VC

VC

VCVC

VC

VC

VC

POST

ASPH

CONC

ASPH

CONC

ASPH

DECK

CONC

GATE

CONC

CONC

AVENIDA VAQUERO

AVENIDA VAQUERO
CALLE ARCO

DIRT

UB

UB

UB

UB

UB

ASPH

190
180

170
160

150
140

13
0

12
0

11
0

90

180

170

160

150

140

130
120

110

100

130

10
0

10
0

190

BIKE LANE

BIKE LANE

BIKE LANE

BIKE LANE

PIP
E

PIP
E

PI
PE

PIPE

PIPE

HW

10
0

80

CULV

CULV

VC

10
0

110

120

130

DRY

CONC

ASPH

DRY

ORA - 5

92.3 

98.6 

97.2 

98.4 

97.2 

90.8 

182.5  

88.9 

93.1 

96.9 

90.5 

130.2  

129.5  

101.2  

97.6 

191.0  

193.3  

193.2  

184.5  

92.7 

96.9 

128.9  

131.4  

98.8 

99.0 

98.6 

97.1 

M
:\M

da
ta

\1
01

06
62

6\
G

IS
\P

D
C

C
 Im

pr
ov

em
en

ts
.m

xd

±
I-5 HOV LOCATION HYDRAULIC STUDY

PROPOSED IMPROVEMENTS AT PRIMA DESHECHA CANADA CHANNEL CROSSING
EXHIBIT 8

150 0 15075 Feet

Legend
Pave Edges

Pave Marker

Soundwalls

Proposed Contours

Existing Contours

Zone X -- 500-Year Floodplain (0.2% Annual Chance)

Zone AE -- 100-Year Floodplain (1% Annual Chance)

Zone AE -- 100-Year Floodway 



Interstate - 5

M
:\M

da
ta

\1
01

06
62

6\
G

IS
\P

D
C

C
 Im

pr
ov

em
en

ts
.m

xd

±
I-5 HOV LOCATION HYDRAULIC STUDY

PROPOSED IMPROVEMENTS AT SEGUNDA DESHECHA CANADA CHANNEL CROSSING
EXHIBIT 9

200 0 200100 Feet

Avenida Pico

Seg
un

da
 D

es
he

ch
a C

an
ad

a C
ha

nn
el

Legend

Proposed Storm Drain Improvements

Pave Edges

Pave Marker

Soundwalls

Proposed Contours

Existing Contours

Zone X -- 500-Year Floodplain (0.2% Annual Chance)

Zone AE -- 100-Year Floodplain/Floodway

Proposed 20 ft Transition

Proposed Arch Culvert Extension



OCTA June 2010 
 20 Location Hydraulic Study 

5 Hydraulics 
The Prima and Segunda Deshecha Canada Channels are the two main streams that flow through 
the City of San Clemente and cross I-5 within the project limits.  FEMA did not have available a 
model for Prima Deshecha Canada Channel and because the proposed improvements did not 
encroach on the existing floodplain, no hydraulic analysis was completed for the Prima 
Deshecha Canada Channel floodplain.  (See Appendix E for As-Builts) 
 
A hard copy U.S. Army Corps of Engineers (ACOE) HEC-2 computer model was obtained from 
FEMA for the Segunda Deshecha Canada Channel floodplain. The original model was 
completed in NAGD 29 but the new FEMA FIRM maps are in NAVD 88.  The HEC-2 models 
created for this hydraulic analysis were all run in NAGD 29 and the output was converted to 
NAVD 88 by adding 2.27 feet to compare to the current FIRM maps. 

5.1 Segunda Deshecha Canada Channel HEC-2 Models 

Three HEC-2 models were created for the hydraulic analysis of Segunda Deshecha Canada 
Channel: Duplicate Effective, Existing Conditions, and Proposed Conditions.  See Appendix C 
for HEC-2 models. 
 
Duplicate Effective 
A Duplicate Effective model was created based on the FEMA provided hard-copy HEC-2 model. 
 The hard copy model input and FEMA Firm map show that the Segunda Deshecha Canada 
Channel is in a floodway but there is no floodway output.  The floodway portion of the model 
would not run.  The floodway has been ignored in this analysis because the FEMA FIRM map 
shows that the floodplain and floodway are identical in the areas of concern.   
 
As can be seen in Table 3, the Duplicate Effective model output was not identical to the FEMA 
provided hard-copy output (See Exhibits 5 and 6 for cross-section locations).  After verifying 
that the input does match exactly, it has been concluded that the insignificant differences are 
based on the use of differing versions of the HEC-2 program.  The hard-copy model was run on a 
1975 version of HEC-2 that requires a Mainframe computer.  The 1991 version of HEC-2 was 
utilized in this analysis.  The downstream control was based on known water surface elevations. 
 

Table 3: Duplicate Effective Model Comparison 

Segunda Deshecha Canada Channel 

FEMA Hard Copy  
HEC-2 Model BFE 

Duplicate Effective  
HEC-2 Model BFE DBFE 

FIRM 
Map 
X- 

Section 

HEC-2  
X-

Section Description (ft, NAVD 88) (ft, NAVD 88) (ft) 
A 103 Oultet to Pacific Ocean 11.91 11.92 0.01 
  105   12.67 12.67 0 
  109   13.63 13.63 0 
  112   17.17 17.17 0 

B 116 
u/s of Atchison and Santa 

Fe Railroad 16.07 16.08 0.01 
  123   22.29 22.29 0 
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FIRM 
Map      
X- 

Section 

HEC-2  
X-

Section Description 
FEMA Hard Copy  
HEC-2 Model BFE 

Duplicate Effective  
HEC-2 Model BFE DBFE

   (ft, NAVD 88) (ft, NAVD 88) (ft) 
  123   19.50 19.50 0 
C 150 u/s of North El Camino Real 21.36 21.36 0 
  153   26.83 26.83 0 
D 160  26.76 26.76 0 
  176   26.10 26.10 0 
  176   26.32 26.10 -0.22 
  182   26.74 26.74 0 
  190   25.71 25.71 0 
  204   30.28 30.28 0 
E 217 u/s of East Avenido Pico 31.61 31.60 -0.01 
  220   32.06 32.05 -0.01 
  230   31.74 31.73 -0.01 
  244   31.47 31.45 -0.02 
F 300   33.79 33.79 0 
G 400   39.79 39.79 0 
H 441   42.19 42.19 0 
  446   44.25 44.25 0 
  452   42.88 42.88 0 
I 462 d/s of Calle De Los Molinos 44.52 44.52 0 
  475   51.38 51.38 0 
  480   52.65 52.64 -0.01 
  485   52.70 52.68 -0.02 
J 490 u/s of Calle De Los Molinos 52.03 52.03 0 
  541   55.24 55.24 0 
  554.5   60.52 60.52 0 
K 568 d/s of I-5 culvert 63.06 63.06 0 
  568 I-5 culvert 63.06 63.06 0 
  581.5 I-5 culvert 65.97 65.97 0 
  581.5 I-5 culvert 65.97 65.97 0 
  595 I-5 culvert 69.25 69.25 0 
  600 I-5 culvert 71.37 71.37 0 
L 638 u/s of I-5 culvert 71.37 71.37 0 
  645   71.32 71.32 0 
M 690   70.95 70.95 0 
  700   72.98 72.98 0 
N 722 u/s of Avenida Pico culvert 72.98 72.98 0 
  732   79.99 79.98 -0.01 
O 782 Adjacent to Avenida Pico 79.60 79.60 0 
P 870 u/s of Calle Frontera 89.33 89.33 0 
  950   92.04 92.04 0 
Q 1000   93.78 93.78 0 
R 1030   101.20 101.20 0 
Note: “u/s” is an abbreviation for “upstream”.  “d/s” is an abbreviation for downstream. 
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Existing Conditions 
The Existing Condition model was truncated due to variations in the provided FEMA model and 
the existing conditions.  All cross-sections downstream of cross-section 490 (J) were deleted and 
the cross-sections between cross-section J and the I-5 were adjusted to match plans provided by 
the County of Orange: Orange County Public Facilities and Resources Department Drawing No. 
M02-101-4R.  (See Appendix F).  In addition cross-section 500.9 was added between cross-
section J and the I-5.  
 
Cross-sections upstream of the above referenced as-builts were not modified from the duplicate 
effective model.  Reliable as-builts could not be found for the culvert under I-5 or the channel 
immediately upstream.  For the purposes of this planning and environmental level report, the 
HEC-2 model provided by FEMA was sufficient to determine the anticipated level of impact to 
the existing floodplain.  As is stated in Appendix F: I-5 HOV Lane Extension Project: Impact to 
the Segunda Deshecha Canada Channel Floodplain Memorandum, while this is the appropriate 
approach for the project planning phase, fully updated models will be required during the final 
design phase after the Preferred Alternative is identified and the project is approved.   
 
The downstream controlling water surface elevation was based on critical depth at J because the 
channel cross-section and slope were significantly different from the FEMA model J cross-
section.  The model was run using a sub-critical flow regime per FEMA’s requirements for 
Floodplain Analyses. 
 
Proposed Conditions 
The Proposed Condition model was an exact duplicate of the Existing Condition model with a 
slight adjustment to the existing arch culvert beneath I-5.  The adjustments were accomplished 
within the HEC-2 Proposed Condition model by extending the existing upstream end of the 
culvert (HEC-2 cross-section 638) fifty feet and renaming it HEC-2 cross-section 640.  This 
proposed culvert extension was continued at the existing 0.4% slope.  A 20 ft transition structure 
with a slope of 3.5% was added from cross-section 640 to the upstream cross-section (645).  An 
additional cross-section (642) was added in the middle of the transition to determine any changes 
within the flow regime.  Cross-sections 642 and 645 are modeled as an open channel with a 
concrete bottom.  Table 4 compares the existing and proposed base flood elevations.  The results 
of the analysis showed a maximum BFE increase of 0.13 feet when compared to existing 
conditions, which is considered negligible due to the imprecision of the HEC-2 modeling 
program.  This small increase was determined to be a “Low Impact” to the floodplain thus not 
requiring a full Floodplain Evaluation Report.  At the location of the noted BFE increase, the 
channel has approximately 16 feet of freeboard and there are no increases to potential flood 
damage..  (See Exhibit 10). 
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Table 4: Segunda Deshecha Canada Channel Floodplain Comparison 

Duplicate 
Effective 

Model BFE 

Existing 
Condition 

Model WSE 

Proposed 
Condition 

Model WSE 

DWSE  
(Proposed-
Existing) FIRM Map       

  X-Section 
HEC-2          

X-Section (ft, NAVD 88) (ft, NAVD 88) (ft, NAVD 88) (ft) 
J 490 52.03 49.55 49.55 0.00 
  500.9  - 51.25 51.25 0.00 
  541.8 55.24 54.78 54.78 0.00 
  554.5 60.52 60.52 60.52 0.00 
K 568 63.06 63.06 63.06 0.00 
  581.5 65.97 65.97 65.97 0.00 
  595 69.25 69.25 69.25 0.00 
  600 71.37 71.37 71.37 0.00 

L 638            
  (Proposed 640) 71.37 71.37 71.37 0.00 

 642 ‘- 71.34 71.37 0.03 
  645 71.32 71.34 71.37 -0.01 
M 690 70.95 71.33 71.32 -0.38 
  700 72.98 70.95 70.57 0.13 
N 722 72.98 72.98 73.11 0.13 
  732 79.99 72.98 73.11 -0.12 
O 782 79.6 79.99 79.87 0.01 
P 870 89.33 79.60 79.61 0.00 
  950 92.04 89.33 89.33 0.00 
Q 1000 93.78 92.04 92.04 0.00 
R 1030 101.2 93.78 93.78 0.00 

 
*Note the HEC-2 models are in vertical datum NGVD 29 but the table was converted to NAVD 88 to compare 

against the current FIRM maps.  The datum conversion factor is 2.27 feet. 
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6 Conclusion 
There are no proposed encroachments to the existing Prima Deshecha Canada Channel due to the 
proposed I-5 improvements. There are no impacts to the existing 100-year storm event 
floodplain due to the proposed improvements. 
 
There are minor encroachments to the existing Segunda Deshecha Canada channel floodplain 
due to the proposed I-5 improvements.  The existing arch culvert underneath I-5 will need to be 
extended 50 feet upstream to accomidate the improved NB on- and off-ramps.  The extended 
culvert will require a 20 ft transition structure to tie the proposed extention and existing upstream 
channel together.  It has been determined that a low impact to the 100-year floodplain is 
anticipated due to the proposed improvements and there will be no additional risk to the 
surrounding infrastructure due to flooding. 
 
Technical Information for the Location Hydraulics Study Forms and Floodplain Evaluation 
Report Summary Forms are prepared and included in the appendix to this report. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 
 

Location Hydraulic Forms 
Prima Deshecha Canada Channel 

Segunda Deshecha Canada Channel 
 











 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 
 

Floodplain Evaluation Report Summaries 
Segunda Deshecha Canada Channel 

 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 
 

Segunda Deshecha Canada Channel HEC-2 Models 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SUB-APPENDIX C1 
 
 

Segunda Deshecha Canada Channel  
HEC-2 Model 

Original FEMA Hard-Copy 

























































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SUB-APPENDIX C2 
 
 

Segunda Deshecha Canada Channel  
HEC-2 Model 

Duplicate Effective 













































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SUB-APPENDIX C3 
 
 

Segunda Deshecha Canada Channel  
HEC-2 Model 

Existing Condition 





























 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SUB-APPENDIX C4 
 
 

Segunda Deshecha Canada Channel  
HEC-2 Model 

Proposed Condition 
 

 





























 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 
 

As-Built Plans  
Prima Deshecha Canada Channel at I-5 

 















































 
 
 
 
 
 
 
 
 
 
 
 
 

 
APPENDIX E 

 
 

As-Built Plans  
Segunda Deshecha Canada Channel at I-5 























































































 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 
 

Memorandum 
I-5 HOV Lane Extension Project Impact to the Segunda 

Deshecha Canada Channel Floodplain 
 



 

 
14725 Alton Parkway, Irvine, CA 92618-2027 ￭  P.O. Box 57057,  Irvine, CA 92619-7057 ￭ 949.472.3505  ￭  Fax 949.472.8373 

Offices located throughout California, Arizona & Nevada  ￭  www.RBF.com 

 

TECHNICAL M E M O R A N D U M 
 
 
 
To:   Project File  JN: 10-106626 
 
From:   Michael Dole, RCE 74845  MS: 140 
 
Date:  June 9, 2010 
 
Subject: I-5 HOV Lane Extension Project 
  Impact to the Segunda Deshecha Canada Channel Floodplain 
 

 
 
This purpose of this memorandum is two-fold: 
 

1. Summarize the analysis methodology of the Proposed Condition for the Segunda 
Deshecha Canada Channel floodplain and floodway for the Interstate 5 HOV Lane 
Extension Project planning and environmental level Location Hydraulic Study 
Background Report. 

2. Outline the process by which a “Low Impact” conclusion was determined for the 
floodway encroachment for Design Option B.  Design Option A would not encroach on 
the existing floodway. 

 
Through record research, the following set of as-built plans were obtained: 
 

1. The channel outlet at the west side of the I-5 freeway to 500 feet downstream; 
2. The channel upstream of Avenida Pico; 
3. An outdated as-built plan (M02-701-2-A of the Orange County Flood Control District) for 

the downstream section of the I-5 culvert shows an existing 15’ x 15’ Reinforced 
Concrete Box (RCB) and an open channel separating the 15’ x 15’ RCB and the 
upstream 18’ arch culvert.  Through site visits and aerials, it has been determined that 
the open channel section has been covered. 

4. No as-built plans were available showing how the channel was covered. 
5. No as-built plans were available for the 18’ arch culvert beneath I-5. 
6. No as-built plans were available for the open trapezoidal channel between I-5 and 

Avenida Pico. 
 
The original HEC-2 floodplain and floodway models provided by FEMA were received in 
hardcopy form for an outdated version of HEC-2.  The hardcopy floodplain model was input into 
the current version of HEC-2 (1991) to produce a Duplicate Effective model and the results were 
found to be comparable even though there were some minor discrepancies.  The hardcopy 
floodway model was input into the current version of HEC-2 but would not run.  In this area, the 
floodplain and floodway delineation lines coincide, and as such, all floodway base flood 
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elevation (BFE) increases were assumed to equal those in the floodplain analysis, which is a 
reasonable method of analysis. 
 
After comparing the available as-built plans and the Duplicate Effective HEC-2 model, it was 
determined that there were some discrepancies.  For the purposes of the planning and 
environmental level Location Hydraulic Study Background Report, an “existing conditions” 
model was produced by updating the Duplicate Effective HEC-2 model with the additional as-
built information for the channel downstream of I-5, which allowed the identification of potential 
environmental impacts and any associated mitigation for the proposed improvements.  Although 
the existing condition model had inconsistencies when compared  to the as-builts and what was 
observed while in the field, the model was found to be sufficient to determine if the project 
should be classified as having a high or low environmental impact.  While this is the appropriate 
approach for the project planning phase, fully updated models will be required during the final 
design phase after the Preferred Alternative is identified and the project is approved.  These 
updated models would have a higher level of accuracy and would be required to show a zero 
increase to the floodway. 
 
To determine the impact to the floodway for the proposed condition, a Proposed Condition HEC-
2 model was developed that included an extension to the existing arch culvert and an upstream 
transition structure.  The results of the analysis showed a maximum BFE increase of 0.13 feet 
when compared to existing conditions, which is considered negligible due to the imprecision of 
the HEC-2 modeling program.  This small increase was determined to be a “Low Impact” to the 
floodplain thus not requiring a full Floodplain Evaluation Report.  At the location of the noted 
BFE increase, the channel has approximately 16 feet of freeboard and there are no increases to 
potential flood damage. 
 
During the project final design phase, a detailed survey of the existing channel facilities will be 
required to determine actual as-built conditions for incorporation into an updated hydraulic 
model for both existing and proposed conditions.  These updated models will be the basis of the 
preparation of a Conditional Letter of Map Revision (CLOMR) and Letter of Map Revision 
(LOMR), which will be processed through the City of San Clemente, the Capistrano Unified 
School District and FEMA. 
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