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PREFACE  
For years, the Foothill/Eastern Transportation Corridor Agency (“TCA”) has claimed that sacrificing 

wildlife habitat and a popular state park for a new toll road is the only way to get traffic relief in south Orange 
County.  However, this study shows that TCA is wrong.  Feasible, sensible alternative approaches are 
available that can provide similar traffic relief without destroying either huge expanses of habitat or large 
numbers of homes and businesses. 

The basis for TCA’s claim was that environmentally superior alternatives involving improving 
existing roads – for example, expanding the Interstate 5 and improving parallel surface streets – would require 
the destruction of over 1,200 existing residences and businesses.  Consequently, TCA claims that a highway 
through the heart of open space preserves, a four-mile section of San Onofre Beach State Park, and a rare 
mosaic of coastal habitat types is actually the most environmentally sensitive feasible alternative.  Yet TCA 
has never supported these conclusions with adequate analysis. 

This report, prepared by a team of nationally recognized experts in the fields of transportation 
planning, traffic engineering, transit planning, hydrological engineering, and economic planning, explains why 
parks and sensitive coastal habitat need not be destroyed to get the traffic relief the toll road is advertised to 
bring.  The TCA’s own analysis shows that adding a carpool lane on either side of the I-5–from just south of 
the El Toro interchange to the County line–and making certain improvements to surface streets would give 
south Orange County drivers traffic benefits similar to the toll road.  Moreover, using state-of-the-art, 
context-sensitive highway and interchange designs in the construction of this alternative could potentially 
reduce its cost by $1 billion – and reduce the displacement of existing homes and businesses by about 95% 
(from 1,237 to less than 70) – in comparison to TCA’s estimates. 

What does this mean for the toll road project?  It means that environmentally superior alternatives 
that the TCA summarily rejected as infeasible and cost prohibitive are actually feasible and cost competitive.  
It means that a State Park and other ecologically sensitive habitat need not be destroyed to achieve the 
project’s traffic benefits.  It means that the most critical argument supporting the toll road – that there is no 
other way – is at best premature and at worst flawed.   

How do we know that the carpool lane/surface street alternative will produce similar traffic benefits 
as the toll road?  Put simply, TCA says it will.  In their 2003 study modeling the toll road’s effect on regional 
traffic, TCA’s traffic consultants concluded that an alternative functionally similar to the alternative described 
in this report (the AIP alternative) performed as well or better than any of the toll road alternatives (including 
the one TCA selected) in reducing congestion on the I-5, in reducing regional congestion, and in reducing 
overall vehicle hours traveled. 

How do we know that the carpool lane/surface street alternative is environmentally superior? Once 
again, TCA’s analysis says so.  Aside from the obvious fact that the AIP alternative almost completely avoids 
sensitive biological resources and totally avoids San Onofre Beach State Park, the TCA in its own 
environmental analysis conceded that the AIP alternative was environmentally superior.   

How did the TCA come up with such a large number of business and residential displacements 
(1,200) where this report suggests only about 70? An exhaustive review of available background studies did 
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not reveal analysis supporting the TCA’s conclusion that the AIP alternative would cause extensive, 
unavoidable displacement of homes and businesses. However, upon examination, many of the property 
takings suggested by TCA are unnecessary. It also is apparent that the design options selected by TCA were 
chosen without effort to avoid impacts on the existing built environment.  As a result, large stormwater 
detention basins (for water pollution control) and extensive “cloverleaf” interchanges were utilized with little 
regard to these designs’ impact on nearby structures.  These designs resulted in unnecessary impacts to nearby 
properties. 

By contrast, the “context sensitive” approach used in this report– an approach endorsed by CalTrans 
and federal highway authorities – requires exploration of more refined design options that take into account 
the limitations and challenges posed by existing development.  We have developed feasible design options 
that are consistent with these constraints and with sound engineering principles.  Additionally, we made extra 
efforts to locate detention basins and other water quality facilities where they would function hydrologically 
without affecting existing development. Similarly, we have proposed interchange designs that will provide the 
needed capacity, but minimize the use of land.  Similar approaches are used all over the country by highway 
designers faced with the challenge of increasing highway capacity in already urbanized areas. 

How do we know that the refined AIP alternative, described in this report, will work?  As stated 
above, the traffic performance of the carpool lane/surface street improvement alternative we propose has 
been validated by TCA’s consultants. While some refinements have been made to interchange and 
intersection design, these do not alter the modeling results of the “AIP Alternative” produced for TCA by 
Austin Faust and Associates in 2003. As for the interchanges, one of the considerations for the recommended 
designs was to accommodate the TCA’s estimates of projected volumes on each interchange assuming an 
expanded I-5.  Further design refinements (e.g. signalization adjustments) can be included in later stages of 
design as needed. 

Is the AIP alternative the final answer to South Orange County’s traffic problems?  There is no one 
single answer to accommodating traffic growth in South Orange County. What can be said is that this 
alternative is equally or more effective than the toll road in resolving traffic congestion, without the huge and 
permanent loss of irreplaceable environmental and recreational resources that the toll road would cause.  
Tolerating such losses should arguably not be even a last resort, much less an expedient one, as TCA 
proposes.  Less damaging feasible alternatives, such as the Refined AIP alternative, should be adopted first. 
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METHODOLOGY 
Smart Mobility, Inc. began its analysis by reviewing the publicly available materials of the 

Foothill/Eastern Transportation Corridor Agency (TCA) to support their analysis of alternatives to the 
SOCTIIP project, including the AIP alternative.  The TCA’s analysis concluded that the AIP alternative was 
infeasible because it would require the displacement of over 1230 existing homes and businesses.   

It soon became apparent that TCA made no effort to look for solutions that accommodated the 
project within the existing built environment without substantial displacements.  There was no 
documentation describing or justifying the design features included in the TCA’s AIP alternative that resulted 
in high numbers of displacements. TCA’s cursory examination of this issue was inadequate to conclude that 
the AIP alternative was infeasible due to property impacts, as there was no investigation of alternatives. 
TCA’s initial design concepts, included in the DEIR, seem to reflect the “ideal” design in terms of traffic 
engineering, but were not refined to account for the unacceptable impacts that these designs would result in. 
Good engineering practice includes evaluating and analysis of alternative strategies, as in nearly every 
engineering design decision, there are trade-offs between an ideal engineering solution and a solution that 
balances safety, traffic capacity, and the community and context. TCA has reported the property impacts that 
would result from the ideal engineering solution, but not from alternative designs that would still be safe and 
effective yet greatly reduce property impacts and be more acceptable to the impacted communities. 

The purpose of this report is to describe and illustrate engineering design concepts that can be used 
to avoid property impacts and displacements. This report does not provide detailed engineering specifications 
of the AIP alternative. The concepts recommended in this report are based on a review of the data presented 
in the TCA’s SEIR, consideration of site conditions, and engineering judgment on the applicability of these 
concepts to the I-5 and arterial corridors. They represent a level of design sufficient to conclude that they will 
have far fewer property impacts, and that the AIP-R warrants further engineering analysis and design. The 
concepts presented here have worked in other similar locations, and can be designed to operate safely and 
efficiently for the traffic volumes in the TCA report. These design concepts will require full engineering 
analysis in order to develop more detailed design, and to precisely determine the final number of property 
displacements. 

The process for completing this report included the following: 

 Review of the TCA documentation of the design of the AIP alternative, to the extent it 
existed, including reported property takings. 

 Five-day site visit to the project area. 

 Develop conceptual designs consistent with California Highway Design Manual, Orange 
County Long Range Plan, AASHTO and the other guidance documents.  

 Prepare initial report describing the refinements to the AIP alternative that would avoid most 
of the property takings as reported by TCA. (released September, 2007) 
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 Prepare final revised report with revisions based on input and comments received by TCA and 
others, as well as information made available to us since the initial draft; released January 2008.  

The primary revisions to the design concepts described in the initial report include the following: 

 I-5 travel and HOV lanes that were unintentionally omitted from consideration in the first 
report are now included, resulting in the refined AIP alternative that exactly matches TCA’s 
AIP definition. 

 El Toro Interchange is consistent with that proposed in TCA’s AIP alternative 

 Two new interchanges, south of El Toro and at Stone Creek, are included, and the 
displacements from the new interchange are included in our estimates 

 Changes in the cross section of parallel arterials, including Avenida de la Carlota, Rancho 
Viejo Road, and Camino Capistrano are not included as design recommendations.  

 The Crown Valley Interchange design has been revised to reflect comments from reviewers. 

 Recommended design concepts for the I-5 interchanges at Avenida Pico and Ortega Highway 
recommendations reflect ongoing local studies.  

 Recommended design concepts for arterial intersections at Antonio/Oso and 
Antonio/Crown Valley have been revised. 
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EXECUTIVE SUMMARY 
As part of the Supplemental Environmental Impact Report (“SEIR”) for the Foothill-South Toll 

road extension, TCA evaluated a number of project alternatives, including the Arterial Improvements Plus 
HOV Lane (“AIP”) alternative. The AIP alternative consists of targeted widening of I-5 to add one additional 
HOV lane in each direction south of the El Toro interchange and auxiliary lanes in appropriate locations, and 
improvements to existing arterials, including expansion of Antonio Parkway/Avenida La Pata into a “smart 
street” of 6-8 lanes between Avenida Pico and Oso Parkway.  

The SEIR concluded that the AIP alternative performed “well for traffic operating in congestion on 
I-5; moderately for hours of travel time savings; well in impacts to riparian ecosystems, CSS and 
gnatcatchers;” but that the project was eliminated “based on the very poor performance of this Alternative 
related to project costs and socioeconomics”1.  

The SEIR stated that the AIP alternative would require the acquisition of 898 housing units and 339 
businesses, and would displace 2,208 persons and 4,000 jobs, with property acquisition costs of over one 
billion dollars. The Transportation Corridor Agencies rejected the AIP alternative from further consideration 
in the SEIR because of the projected costs for property acquisition and socioeconomic impacts to 
communities along the I-5 corridor, but there was no effort made to avoid these impacts through design 
refinements. 

The purpose of this report is to explore whether the engineering design of the AIP alternative could 
be refined in order to minimize displacement of existing housing units and businesses and associated right-of-
way acquisition costs.  

SEIR Analysis Overstates Displacements 

In the process of preparing this report, we reviewed the TCA information on the locations of 
displacements that would result from the AIP alternative. We found many instances of reported 
displacements for properties that were over 100 feet from the construction area. In other locations, there 
were clearly errors in the determination of property takings. This had led us to the conclusion that the 
property impacts and displacements reported by TCA for the AIP alternative were significantly overestimated 
and not reliable. Figure ES 1 below shows one example of a location where TCA’s analysis assumes property 
impacts that appear to be unnecessary to construct the AIP improvements. 

                                                      
1 Final SEIR Executive Summary, Foothill Eastern Transportation Corridor Agencies, Orange County, CA, November 
2005, page ES-32. 
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Figure ES-1: Property Impacts on Avenida Pico for the AIP Alternative in the SEIR 

 

A Refined Design Would Protect Homes and Businesses 

Our refined design for the AIP alternative, described in this report as the “AIP-R”, follows 
conventional engineering practice, including design guidelines established by the Federal Highway 
Administration (FHWA), the American Association of State Highway and Transportation Officials 
(AASHTO) and the Highway Design Manual (HDM) of the California Department of Transportation 
(CalTrans) for transportation projects in urbanized areas. The refined AIP (“AIP-R”) alternative provides 
traffic benefits similar to the original AIP alternative, while avoiding nearly all of property takings identified in 
the SEIR.   

The AIP-R alternative includes the following key design elements: 

 Targeted widening of I-5 to add one additional HOV lane in each direction south of the El 
Toro interchange and auxiliary lanes in appropriate locations. 

 Improvements to existing arterials, including expansion of Antonio Parkway/Avenida La Pata 
into a “smart street” of 6-8 lanes between Avenida Pico and Oso Parkway.  

 Appropriately designed interchange improvements to alleviate congestion, consistent with 
current best practices in transportation design for urban locations.  

 A refined Runoff Management Plan to address surface water. 

Property takings assumed by TCA 
are over 100 feet from the edge of 
the arterial, which is to be widened 

one lane (12 ft) on each side. 
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Nearly all of the widening of I-5 and the arterials can be completed within the existing rights of way. 
A significant portion of the displacements noted in the SEIR for the AIP alternative resulted from 
interchange improvements and extended detention basins. Therefore, this report particularly focuses on 
developing alternative designs for these improvements that minimize impacts to property.  

The design described in this report is estimated to avoid about 95% of the commercial and 
residential displacements identified in the SEIR with similar traffic congestion relief. The following table 
summarizes the estimated impacts. 

Table ES1: Potential Displacements for the AIP-R Alternative by Community* 

 
Residential 

Units 
Estimated 

Acquisition Cost 
Commercial/Industrial 

Tenants 
Estimated 

Acquisition Cost 
Dana Point 16  $   10,400,000  0                  -  
Laguna Hills 0                   -  3  $    4,125,000  
Laguna Niguel 0                   -  13  $  17,875,000  
Mission Viejo 1  $        650,000  0  -  
San Clemente 15  $     9,750,000  16  $  22,000,000  
San Juan Capistrano 1  $        650,000  3  $    4,125,000  

Total 33  $   21,450,000  35  $  48,125,000  

Grand Total 68 $   69,575,000   
* This table reflects revisions to account for discrepancies between the AIP-R lane configuration from the report, An 
Alternative to the Proposed Foothill South Toll Road-The Refined AIP Alternative, September 2007. 
 

Table 6 compares to the costs of acquiring property with displacements for the AIP alternative as 
reported in the AIP-SEIR with the AIP-R. The following table only includes properties with displaced 
structures, which is consistent with the estimates in the SEIR.  

Table ES-2: Comparison of Displacements in AIP-R with AIP-SEIR  

Type of 
Property 

AIP- SEIR 
Displacements 

AIP-R 
Displacements 

AIP-SEIR 
Acquisition Cost 

AIP-R Acquisition 
Cost 

Cost  for AIP-R 
as percent of 

AIP- SEIR 
Residential 898 33  $      583,700,000  $      21,450,000 3.7% 
Commercial 339 35  $      466,125,000  $      48,125,000 10.3% 
Total 1,237 68  $   1,049,825,000   $     69,575,000 6.6% 

At this planning level, the AIP-R alternative is estimated to result in the displacement of 33 
residential properties and 35 commercial tenants (in 22 buildings), with an acquisition cost of approximately 
$70 million -- only 6%, and nearly $1 billion less than, the AIP acquisition cost estimate provided in the 
SEIR. The design concepts presented in this report require full engineering and design studies, and the final 
number of impacts could alter through this process, but it appears that it will be at least an order of 
magnitude less than TCA’s estimates. 
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Figure ES-2: Displacements of AIP-SEIR and AIP-R 

 

AIP-R Provides Similar Traffic Benefits to TCA’s Proposed Route through Park 

The TCA’s SEIR report concluded that the AIP alternative is more effective at reducing congestion 
on I-5 than the proposed toll road2. The modeling of the AIP Alternative showed that it will significantly 
reduce traffic congestion on I-5. In the “no action” scenario, 15.9% of the daily traffic on I-5 in the project 
area experiences congestion, which is reduced to only 2.2% with the AIP alternative. The toll road alternative 
is less effective at reducing traffic congestion on I-5 than the AIP alternative. In terms of reducing congestion 
on arterial streets, the AIP alternative also performs better than the toll road. Further, the AIP reduces the 
vehicle-miles-traveled (VMT) on the entire highway system for south Orange County from the “No Action” 
alternative, which means reductions in fuel consumption, energy use, and air pollution compared to the 
“preferred” toll road alternative.  

The AIP-R alterative addresses the Purpose and Need  of SOCTIIP as defined in the SEIR better 
than the proposed toll road alternative because it provides new roadway capacity and improvements where 

                                                      
2 SOCTIIP Traffic and Circulation Technical Report, Austin Foust, December 1, 2003, p. 4-119 to 4-120. 



Refined AIP Alternative for the Foothill South Toll Road revised January 2008 

Smart Mobility, Inc.   page  xi 

they are most needed:  along the I-5 corridor. The AIP alternative was eliminated from consideration only 
due to high property acquisition costs and impacts, as it was found to perform well for relief of congestion on 
I-5. 

Conclusions 
 At the planning design level of review, the AIP-R is a practicable, prudent and feasible alternative 

to the proposed Foothill South Toll Road that warrants further development and analysis by TCA. 
 The AIP-Refined (AIP-R) alternative results in limited displacement when carefully designed to 

avoid private property, consistent with good engineering practice for designing transportation 
infrastructure in urbanized areas.  This negates the primary reason for the rejection of the AIP 
alternative in the SEIR, impacts to private property.   

 Based on SEIR data, the AIP-R alternative will have similar results to the toll road in relieving I-5 
congestion and performs similarly to the TCA tollroad extension of Route 241 in terms of regional 
travel time savings and other typical traffic performance measures. 

 The design described in this report significantly reduces (about 95% based on preliminary 
estimates) the displacements identified in the SEIR without sacrificing performance. 
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ABOUT SMART MOBILITY 
Smart Mobility was founded in 2001 by three partners with expertise and experience in 

transportation planning, modeling and engineering. The company has conducted transportation modeling and 
developed conceptual transportation designs for numerous projects across the United States for a variety of 
public and private clients. In several specific cases, Smart Mobility has contributed significantly to projects 
involving the context sensitive design of highways, including the Legacy Highway in the Salt Lake City area 
(currently under construction) and US 202 through Bucks County, Pennsylvania (in the process of being re-
designed as a parkway). We are currently working with the City of Seattle, Washington to explore alternative 
strategies for the Alaskan Way Viaduct, a major urban highway along Seattle’s waterfront. In the six years 
since its establishment, Smart Mobility has worked in over 25 states, with clients including state Departments 
of Transportation, City and County governments, Metropolitan Planning Organizations, and Non-Profit and 
Private clients. Specifically, Smart Mobility has worked for the following clients: 

New York Department of Transportation, NY 
King County Department of Transportation, WA 
Douglas County Department of Public Works, CO 
Bucks County Planning Commission, Doylestown, PA 
Capital District Transportation Council, Albany, NY 
Mid-Ohio Regional Planning Commission, Columbus, OH 
Baltimore Metropolitan Planning Commission, Baltimore, MD 
Chittenden County Metropolitan Planning Organization, Burlington, VT 
Addison County Regional Planning Commission, Middlebury, VT 
City of Seattle, WA 
City of Milwaukee, WI 
City of Flagstaff, AZ 
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City of Burlington, VT 
City of Montpelier, VT 
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Town of Norwich, VT 

 
We have also worked for many private or non-profit organizations, including the following: 
 

Institute for Transportation Engineers 
The I-95 Corridor Coalition 
The New England Transportation Institute 
Dartmouth College, Hanover, NH 
Congress for the New Urbanism 
Chicago Metropolis 2020 
Envision Central Texas 
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INTRODUCTION 
This report is a revised final version of a report entitled, “An Alternative to the Proposed Foothill 

South Toll Road-The Refined AIP Alternative”, dated September, 2007. After release of the September 
report, several discrepancies were noted between the AIP alternative as defined by TCA in their SEIR, and 
the AIP-R alternative. This was primarily due to our unintentional omission of planned HOV lanes along I-5 
between the Pacific Coast Highway and the Avenida Pico interchange, and auxiliary lanes on the I-5 between 
Avenida Pico and Palizada, which were included in the AIP as defined in the SEIR, but erroneously not 
included in our first report. In addition, designs for several detention basins have been revised to reflect 
current site conditions, including new development that had been constructed since the original design was 
conducted.  

Further refinements have been made for several interchanges and arterial intersections to reflect 
further input from reviewers and input from ongoing studies. Finally, we recently obtained some additional 
relevant information, including the specific locations of property takings for the AIP-SEIR, which allowed us 
to propose refined design concepts specifically for the locations where high numbers of displacements were 
projected by TCA. These changes have slightly altered the estimated impacts of the refined AIP alternative, 
but do not alter the overall conclusions that the AIP-R alternative offers an opportunity for traffic relief 
similar to that offered by the proposed toll road, without the severe and permanent environmental impacts of 
the proposed toll highway.  

The primary revisions to the design concepts described in this report include the following: 

 I-5 travel and HOV lanes that were unintentionally omitted from consideration in the first 
report are now included, resulting in the refined AIP alternative matching TCA’s AIP 
definition. 

 El Toro Interchange is now consistent with that proposed in TCA’s AIP alternative 

 A new interchange south of El Toro is included, and the displacements from the new 
interchange are included in our estimates 

 Changes in the cross section of parallel arterials, including Avenida de la Carlota, Rancho 
Viejo Road, and Camino Capistrano are not included as recommendations for design 
refinements in this revised report.  

 The Crown Valley Interchange design has been revised to reflect comments from reviewers. 

 Recommended design concepts for the I-5 interchanges at Avenida Pico and Ortega Highway 
recommendations reflect ongoing local studies.  

 Recommended design concepts for arterial intersections at Antonio/Oso and 
Antonio/Crown Valley have been revised. 
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The Foothill/Eastern Transportation Corridor Agencies (TCA) presents voluminous traffic modeling 
and analysis attempting to show that a new toll corridor is necessary to accommodate future traffic needs in 
South Orange County.3  However, a close look at the numbers and analysis presented show that a refined 
series of arterial and I-5 improvements is a practical and cost-effective way to meet future traffic demand 
without construction of a new toll road corridor through open space and state parkland.  

TCA rejected an alternative (the Arterial Improvements Plus or “AIP” alternative) from full 
consideration in the SEIR because of purported high displacement impacts and associated costs. The SEIR 
stated that the AIP alternative (AIP-SEIR) would require the acquisition of 898 housing units and 339 
businesses, and would displace 2,208 persons and 4,000 jobs4. These conclusions were not supported by any 
description of the methodology or assumptions. Rather, merely a list of impacted properties was provided. In 
some areas, properties that are well over 100 feet from the construction limits of these improvements were 
reported as displacements, which leads us to conclude that the displacements reported in the SEIR were not 
indicative of actual impacts.   

There is no evidence that TCA engaged in any effort to refine the design of the AIP alternative to 
avoid displacements, such as widening to one side where no displacements would result, or considering 
alternative interchange designs that avoid displacement but still provide needed capacity. These design 
techniques are good engineering practice and are commonly used, and in fact recommended, for proposed 
highway improvements in urbanized areas. 

The design of the AIP-SEIR alternative can be refined to provide similar traffic benefits associated 
with that alternative with minimal displacement impacts and costs.  This refined AIP alternative (AIP-R) 
represents a balanced approach, combining the addition of one HOV lane beyond those already planned on 
high-demand segments of I-5 with a set of arterial improvements. The arterial improvements include 
expanding of Antonio Parkway/Avenida La Pata to an eight-lane smart street from Oso Parkway to San Juan 
Creek Road and to a six-lane smart street from San Juan Creek Road to Avenida Pico. This report provides a 
description and conceptual drawings for AIP-R alternative of sufficient detail to demonstrate that the impacts 
to private property and required takings would be substantially reduced from those reported in the SEIR with 
a refined design. 

AIP Alternative in the Draft SEIR 

Among the alternatives considered in the final SEIR are the I-5 (“red”), that included adding 1 
general purpose lane and 1 HOV lane in each direction throughout most of the study corridor; and the 
Arterial Improvements (“blue”), which involved improvements to the arterial network.  However, the draft 
SEIR also included an alternative that combined elements of both. The combined alternative, known as the 
Arterial Improvements Plus HOV and Spot Mixed-Flow Lanes on I-5 or “AIP” alternative, utilized limited 
capacity expansion on I-5, which included an additional HOV lane in each direction on portions of I-5, “the 
addition of spot mixed-flow auxiliary lanes south of Ortega Highway and south of Avenida Pico, and the 
reconstruction of several existing I-5 interchanges.” (TCTR, p. 2-23).  It also included the same arterial 
improvements described in the Arterial Improvements Only (“AIO”) alternative described in the SEIR. 
Specifically, they include: 

                                                      
3 Draft Environmental Impact Statement/Subsequent Environmental Impact Report and Draft Section 4(f) Evaluation for the South 
Orange County Infrastructure Improvement Project (DEIS/SEIR), November, 2005; and the associated Traffic and Circulation 
Technical Report (TCTR), December, 2003. 
4 DEIS/SEIR, ES-16 
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… the expansion of Antonio Parkway/Avenida La Pata to an eight lane smart street from Oso 
Parkway to San Juan Creek Road and to a six-lane smart street from San Juan Creek Road to 
Avenida Pico. In addition, Smart street technologies would also be included on Ortega Highway 
between Antonio Parkway/Avenida La Pata and I-5, Camino Las Ramblas between Avenida La 
Pata and I-5, and Avenida Pico between Avenida La Pata and I-5. Smart street technologies 
include a combination of advanced traffic management strategies such as traffic signal 
coordination, real time monitoring and surveillance, and traveler information, as well as modest 
physical improvements such as additional turn lanes at intersections. The effectiveness of 
providing grade separation at the intersections of Antonio Parkway/Oso Parkway, Antonio 
Parkway/Crown Valley Parkway, Antonio Parkway-La Pata Avenue/Ortega Highway, and Avenida 
La Pata/Avenida Pico will also be considered in the evaluation of the AIO Alternative. (TCTR, p. 
2-19, 2-23) 

The AIP alternative was rejected from full consideration in the SEIR for the reasons given in the 
paragraph below. 

Arterial Improvements Plus HOV and Spot Mixed-Flow Lanes on I-5 (AIP) Alternative.  The AIP 
Alternative performed poorly in project costs and in cost per hour of travel time saved; well for 
traffic operating in congestion on I-5; moderately for hours of travel times savings; well in 
impacts to riparian ecosystems, CSS and gnatcatchers; and it displaces 898 residences. Based on 
the very poor performance of this Alternative related to project costs and socioeconomics, the 
Collaborative agreed to eliminate the AIP Alternative from consideration in the EIS/SEIR. 
(DEIS/SEIR, p. ES 16) 

As the above paragraph indicates, the rejection of this alternative was based entirely on “costs and 
socioeconomics.”   

Traffic Performance of the AIP Alternative 

Based on the SEIR’s own data, the traffic performance of the AIP-SEIR alternative compares 
favorably with any of the toll road corridor alternatives proposed by TCA, whether the performance metric is 
reducing future I-5 congestion, reducing vehicle delay on the arterial system, or reducing total vehicle hours 
of travel.  An earlier report prepared by Smart Mobility5 describes the relative traffic performance of the AIP 
alternative with the tollroad alternatives and is included in Appendix 1. The conclusions of that report with 
respect to the key traffic performance metrics evaluated in the SEIR are summarized below. 

 

Metric 1:  Reduction of Future I-5 Congestion 

The TCTR6 considered projected 2025 congestion on I-5 in terms of Percent of Daily I-5 VMT [vehicle 
miles traveled] in the Study Area Under Congested Conditions.  For the No Action alternative, the statistic is 16.9%. 
The values for the 11 new toll road alternatives range from 2.4% - 15.2%. The AIP alternative outperforms all the 
new toll road alternatives, with only 2.2% of daily I-5 VMT operating under congested conditions in 2025.   

Metric 2:  Vehicle Delay on Arterials 

The TCTR also considered year 2025 arterial roadway congestion in terms of Vehicle Delay on the 
Arterial System. For the No Action alternative, the number is 9,944 hours of delay during the morning and 

                                                      
5 A Practical, Cost Effective, and Environmentally Superior Alternative to the Foothills South Toll Road for the South Orange County Transportation 
Infrastructure Improvement Project, Prepared by Norman L. Marshall, Smart Mobility, Inc. for the California State Parks Foundation, July 
2005. 
6 Traffic and Circulation Technical Report (TCTR), SOCTIIP, Austin Foust Inc., December, 2003. 
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afternoon peak traffic periods. The values for the 11 new toll road alternatives range from 7,677 to 8,708. 
Again the AIP alternative outperforms all toll road alternatives, with a value of 7,589. 

Metric 3:  Total Vehicle Hours Traveled 

Finally, the TCTR analyzes total vehicle hours of travel (VHT) for the modeled area of impact.  
Compared to the No Action alternative, the 11 toll road alternatives reduce VHT by 0.01% to 0.16%. The 
AIP alternative is shown as reducing VHT by a comparable 0.08%.  Thus, with the TCA’s own traffic 
modeling, the AIP alternative performs comparably to the best performing toll road alternative within a small 
fraction of one percent.  Even the best performing alternative shows insignificant changes to VHT, and the 
difference in VHT between that alternative and the AIP is even less significant. 

Indeed, had TCA used standard modeling procedures for VHT, the AIP alternative would almost 
certainly have been shown to have greater VHT reductions than the toll road alternatives.  TCA declined to 
employ universally accepted modeling procedures that take into account the effects of congestion on trip 
distribution by using “feedback loops” to provide a far more accurate projection of traffic impacts – despite 
TCA’s acknowledgement that such modeling would reduce the traffic benefits of the toll road alternatives 
relative to the other alternatives.  TCA’s stated rationale for this decision was that the more accurate modeling 
would likely have shown a relative improvement in the performance of the AIP of up to one percent – a 
difference it described as “relatively minor.” (TCTR, p. 1-10).  But even a one percent difference is over ten 
times the difference between the best performing alternative and the AIP using TCA’s own calculations. 

In sum, the data provided by TCA indicates that a balanced set of arterial and HOV lane 
improvements on the I-5 would provide traffic benefits that overall are superior to those of the toll road 
alternatives.  

Displacement Impacts and Costs   

The SEIR rejected the AIP alternative as infeasible based on “project costs” and because it 
purportedly “displaces 898 residences.” (DEIS/SEIR, ES-16) The costs are in large part due to the 
displacements, so the estimate of displaced residences is critical to the determination of this alternative’s 
feasibility.  The only documentation that exists, however, is a technical report entitled Draft Relocation 
Impacts Technical Report: Final (December 2003), which simply stated that the properties were counted if 
they fell within “limits of disturbance.” This report does not describe how the area of disturbance was 
defined along existing roadways.  Since the AIP alternative would generally require one- or two-lane widening 
on each side of I-5, the estimated displacements appear on their face to be unrealistically high. Several specific 
examples that follow illustrate that the TCA’s projected property takings in the DEIS/SEIR for the AIP 
alternative are overestimated.  

The first example of TCA’s excessive or unreliable estimates of property takings is shown below in 
Figure 1, along the I-5 in Mission Viejo. The TCA assumed that all residential properties abutting I-5 on both 
sides would be taken for widening by just two lanes (12 feet on each side, or 24 feet total). A closer inspection 
of this cross section indicates that there is generally between 40 and 80 feet available on each side of I-5 
between the edge of pavement and the property boundary, which should allow for widening without resulting 
in such high numbers of displacements. While there are elevation differences between the I-5 pavement and 
the residential properties, retaining walls are often are used in such locations to reduce the construction 
footprint.  



Refined AIP Alternative for the Foothill South Toll Road revised January 2008  

Smart Mobility, Inc.   page  5 

Figure 1: TCA Projected Displacements at Cross Section C, Mission Viejo 

 
 
Another example of TCA’s excessive or unreliable estimates of property takings is shown below in 

Figure 2, along the I-5 in San Clemente between the Estrella and Vista Hermosa exits. In this segment, I-5 is 
currently about 144 wide, and would be 200 feet with the widening proposed in the AIP alternative. This 
includes adding 28 feet to each side for 2 HOV lanes plus a required buffer. As shown below, more than 100 
feet is available between edge of I-5 and the backyard fence lines of homes along Calle Juarez, which is more 
than adequate for widening within right-of-way without taking residential property. However, the SEIR 
assumed that at least seven homes on Calle Juarez would be taken, as well as seven more along nearby Calle 
Frontera, which has nearly identical conditions.  
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Figure 2: Property Takings Assumed in SEIR AIP Alternative on I-5 at Calle Juarez in San Clemente 

 
 
Yet another example, shown in Figure 3, is along the arterial Oso Parkway. In this section, TCA 

assumed residential displacements on both sides of the arterial. In fact, the buffer between the residential 
properties and the arterial right-of-way provides enough room for the proposed AIP improvements. 

Figure 3: TCA Projected Displacements on Oso Parkway in Mission Viejo 

 
 

Property takings projected 
by TCA to widen I-5 with 

2 HOV lanes 
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Yet another example, shown in Figure 4, is along the arterial Avenida Pico in San Clemente. Avenida 
Pico currently has six through lanes, and the AIP alternative proposes to widen it to eight lanes. The current 
width of the road is about 100 feet on average (including medians and turning lanes), and would be about 124 
feet after the proposed widening. The available right-of-way is about 400 feet, which provides ample room 
for this widening, as well as for the landscaping and pedestrian paths, without property displacements. Yet, 
the DEIS/SEIR has assumed that all of the commercial buildings located on Calle Negocio, shown in Figure 
4, would need to be taken for this widening, even though they are more than 100 feet from the likely edge of 
construction.  

Figure 4: Property Impacts for the AIP-SEIR along Avenida Pico at LaPata in San Clemente 

 
 

The above are just four examples that provide evidence that the property displacements attributed to 
the AIP alternative in the SEIR are excessive. Therefore, the rejection of the AIP due to its property impacts 
was based on flawed information. Many of the improvements of the AIP alternative will simply not require 
the property takings reported in the SEIR. In other locations, refinements to the design of the AIP can 
greatly reduce or even eliminate displacement, such as widening on one side and shifting the centerline, 
narrowing frontage roads with low traffic demand to allow mainline freeway widening, use of retaining walls, 
alternative interchange designs, and locating stormwater facilities to avoid developed property. Such a 
refinement process is critical when working with the constraints of an urban environment.  

The remainder of this report describes a set of mainline, interchange and arterial improvements that 
are similar to the AIP alternative with basic design refinements that maintain the AIP’s traffic performance 
while avoiding most of the displacements identified in the SEIR.  

Property takings projected 
by TCA to widen Ave Pico 

by two lanes 
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DEVELOPMENT OF THE AIP-R ALTERNATIVE 
The AIP-R alternative is based on a number of relevant documents and design guidelines. The basis 

for this alternative, referred to in this report as the AIP-SEIR, was first set forth in the SOCTIIP 
DEIS/SEIR, and was described in more detail in the Traffic and Circulation Technical Report7. Since the 
preparation of the SEIR, the Orange County Long Range Transportation Plan8 now includes many of the 
components of the AIP alternative, including the completion of La Pata to Antonio Parkway, and the 
improvements along the I-5 corridor.  

The following sections describe some of the documents that were used for guidance in refining the 
design of the AIP-R alternative. The concepts presented in this report are consistent with state, local and 
other relevant technical guidance.  

AIP Alternative from SOCTIIP DEIS/SEIR 

The AIP-R alternative includes the same improvements as described for the AIP-SEIR, but some of 
the specific design features are modified to reduce the impacts to private property. The following excerpt 
from the SEIR describes the AIP Alternative.  

 
2.1.5.2 Arterial Improvements Plus HOV and Mixed-Flow Lanes on I-5 Alternative The 
AIP Alternative, illustrated in Figure 2-15, assumes the same MPAH arterial enhancements described 
previously for the AIO Alternative as well as improvements along I-5 beyond the RTP.  The I-5 
improvements include the addition of one HOV lane in each direction from El Toro Road to south of 
Cristianos Road, the addition of spot mixed-flow auxiliary lanes south of Ortega Highway and south of 
Avenida Pico, and the reconstruction of several existing I-5 interchanges. The number of travel lanes in 
each direction on I-5 in the AIP Alternative is summarized in Table 2-1. The summary table also lists 
the existing lanes on I-5 and improvements that are under construction (i.e., committed) or are 
currently included in the RTP or in the I-5 Route Concept Report (CalTrans, April 2000) which is 
considered a subset of the RTP.9 

The description above is supplemented by a table showing the additional lanes for each segment of I-
5, which is reproduced in Table 1 later in this report. The “RTP” referred to in this description is the 2004 
Orange County LRTP. Figure 5 reproduces Figure 2-15 from the Traffic and Circulation Appendix of the 
SEIR, which illustrates the AIP Alternative. 

Orange County Long Range Plan 

The following language from the 2006 Orange County Long Range Transportation Plan10 describes 
improvements that are proposed for the I-5 corridor, many of which were also included in the AIP 
alternative, but were not specifically mentioned in the 2004 LRTP at the time of the SEIR’s publication.  

 

                                                      
7 SOCTIIP Traffic and Circulation Technical Report (TCTR), Prepared by Austin Foust Inc., December 2003. 
8 New Directions-Charting the Course for Orange County’s Future Transportation System, Orange County Transportation 
Authority, 2006 Long Range Transportation Plan, July 24, 2006. 
9 TCTR, page 2-23. 
10 New Directions-Charting the Course for Orange County’s Future Transportation System, Orange County Transportation 
Authority, 2006 Long Range Transportation Plan (LRTP), July 24, 2006. 
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Figure 5: AIP Alternative from the SEIR 
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San Diego Freeway (I-5) Improvements South of the El Toro “Y” 
Add new lanes to I-5 from the vicinity of the El Toro Interchange in Lake Forest to the vicinity of SR-73 
in Mission Viejo. Also add new lanes on I-5 between Coast Highway and Avenida Pico interchanges to 
reduce freeway congestion in San Clemente. The project will also make major improvements at local 
interchanges. The project will generally be constructed within the existing right-of-way. Specific 
improvements will be subject to approved plans developed in cooperation with local jurisdictions and 
affected communities.   
 
The project will increase freeway capacity and reduce congestion. Current traffic volume on I-5 near 
the El Toro “Y” is about 342,000 vehicles per day. This volume will increase in the future by 35 percent, 
bringing it up to 460,000 vehicles per day.  Regional plans also include construction of a new freeway 
access point between Crown Valley Parkway and Avery Parkway as well as new off ramps at Stonehill 
Drive using federal and state funds. 
 
Santa Ana Freeway/San Diego Freeway (I-5) Local Interchange Upgrades 
Update and improve key I-5 interchanges such as Avenida Pico, Ortega Highway, Avery Parkway,  La 
Paz Road, El Toro Road, and others to relieve street congestion around older interchanges and on 
ramps. Specific improvements will be subject to approved plans developed in cooperation with local 
jurisdictions and affected communities.   
 
In addition to the project described above, regional plans also include improvements to the local 
interchanges at Camino Capistrano, Oso Parkway, Alicia Parkway and Barranca Parkway using federal 
and state funds. 11 

At the time that the SEIR was prepared, many of these improvements were not included in Orange 
County’s LRTP, which contributed to the SEIR’s conclusion that these improvements had no funding 
source. Since the SEIR was prepared, these improvements are now listed in the LRTP, which provides a 
much more likely path for funding than is suggested in the SEIR.   

Further guidance for the design of the AIP-R alternative is provided in the OCTA LRTP Volume 1 
document, on page 4.11-8 to 4.11-9, which describes possible socioeconomic effects from highway 
improvements and proposed mitigation approaches: 

 
Mitigation Measures 
4.11-B For projects with the potential to displace homes and/or businesses, project implementation 
agencies shall evaluate alternate route alignments and transportation facilities that minimize the 
displacement of homes and businesses. An iterative design and impact analysis would help in cases where 
impacts to homes or businesses are involved. Potential impacts shall be minimized to the extent feasible. 
Existing rights-of-way should be used to the furthest extent possible. 
4.11-C Project implementation agencies shall identify businesses and residences to be displaced.  As 
required by law, relocation assistance shall be provided to displaced residents and businesses in 
accordance with the federal Uniform Relocation and Real Property Acquisition Policies Act of 1970 and 
the State of California Relocation Assistance Act, as well as any applicable City, County, and port 
policies. 
4.11-D Project implementation agencies shall develop a construction schedule that minimizes potential 
neighborhood deterioration from protracted waiting periods between right-of-way acquisition and 
construction. 
Level of Significance after Mitigation 
By providing relocation as required under State and federal law, Mitigation Measures 4.11-B through 
4.11-D will reduce displacement impacts to less than significant levels.12 

                                                      
11 LRTP, page 52. 
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The design proposed in the SEIR by the TCA clearly did not follow the above policy of iterative 
design to reduce impacts. The AIP-R Alternative was developed using the above approach to mitigation as 
described in the 2006 Orange County LRTP for mitigation of displacements. 

AASHTO Green Book 

Design guidance provided by the AASHTO Green Book13 is primarily applicable to the construction 
of new highways. This book sets forth guidelines for new construction, and also allows the designer some 
flexibility in applying the guidelines. The companion document Flexibility in Highway Design14 provides further 
guidance in balancing highway design principles with community resources.  The major design components 
of the AIP alternative, such as lane width, conform to the AASHTO guidelines. The AASHTO manual does 
not, however, require upgrading of each component of an interstate facility, such as exit ramps, to comply 
with standards if the existing features are functioning safely and effectively.  

CalTrans Highway Design Guidelines 

The conceptual design plans presented in this report are consistent with all applicable CalTrans 
guidelines, such as lane width, median width, HOV buffer width, and other basic geometric features. The 
FHWA and many Departments of Transportation now have adopted policies and practices that encourage 
“context sensitive solutions” for highway design, defined as,  “solutions [that] use innovative and inclusive 
approaches that integrate and balance community, aesthetic, historic, and environmental values with 
transportation safety, maintenance, and performance goals.  Context sensitive solutions are reached through a 
collaborative, interdisciplinary approach involving all stakeholders.” 

CalTrans provides the following design guidance on their website: 
Highway Design Manual Philosophy: 
      The Highway Design Manual philosophy mirrors the concepts of Context Sensitive Solutions. 
This philosophy for the project development process seeks to provide a degree of mobility to users 
of the transportation system that is in balance with other values. CalTrans policies, practices, or 
mandatory design standards provides a guide for highway designers to exercise sound judgment in 
applying the policies, practices, or standards consistent with this philosophy. This flexibility is the 
foundation of highway design and highway designers must strive to provide for the needs of all 
highway users in balance with the needs of the local community and the context of the project. 
CalTrans policies, practices or mandatory design standards allow sufficient flexibility in order to 
encourage independent designs that fit the needs of each situation. 
 
      Application of Standards: The policies, practices or mandatory design standards used for any 
project should meet the minimum guidance given to the maximum extent feasible, but the philosophy 
provides for the use of nonstandard design when such use best satisfies the concerns of a given 
situation. Deviations from the CalTrans policies, practices or mandatory design standards requires 
review and approval for nonstandard design through the exception process (see Index 82.2 of the 
Highway Design Manual) and should be discussed early in the planning and design process.15 
 

                                                                                                                                                                           
12 New Directions-Charting the Course for Orange County’s Future Transportation System, Orange County Transportation 
Authority, 2006 Long Range Transportation Plan, Volume 1, page 4.11-8 to 4.11-9, July 24, 2006 
13 A Policy on the Geometric Design of Highways, American Association of State Highway and Transportation Officials, 2004. 
14 AASHTO Guide for Achieving Flexibility in Highway Design, American Association of State Highway and Transportation 
Officials, 2004.  
15 California Highway Design Manual, http://www.dot.ca.gov/hq/oppd/context/index.htm accessed on 4/13/07. 
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The above excerpts indicate that it is appropriate (perhaps required) to consider the principles of CSS 
for the AIP improvements. However, the AIP-SEIR did not explore the full range of opportunities endorsed 
by the CSS approach. The resulting designs in the SEIR have very high impacts to the communities, which 
would be avoided by using CSS design techniques. The AIP-R is guided by the CalTrans CSS policy, which 
encourages the use of “independent designs that fit the needs of each situation.” 

CalTrans encourages the consideration of alternatives for interchanges, including the single point 
interchanges (SPI):  

Any SPI proposal must be compared to other conventional interchange types. Consistent with the 
philosophy of the PDPM, several interchange alternatives should be evaluated. The SPI alternative 
should be compared in particular to spread diamonds, L-9 partial cloverleaves (parclo) and tight 
diamonds. The type of interchange selected should be based on the discussions in these guidelines 
in order to select the best overall interchange configuration. 16 

CalTrans recognizes the potential of single point interchanges to provide higher capacity than tight 
urban diamond interchanges, and have a much smaller footprint than a partial cloverleaf. Design issues that 
need to be addressed for a single point interchange include coordination with the adjacent signalized 
intersections, and providing for the safe movements of bicyclists and pedestrians through the interchange.  

ITE Freeway and Interchange Geometric Design Handbook 

An additional source of relevant guidance is the Freeway and Interchange Geometric Design Handbook 
published by the Institute for Transportation Engineers (ITE)17, which provides guidance to the relative 
benefits and appropriate application of different interchange types.  

 

DESCRIPTION OF THE AIP-R ALTERNATIVE 
The AIP-R alternative has the same I-5 lane configuration as the AIP-SEIR18. Both the AIP-SEIR 

and the AIP-R alternatives add an HOV lane in each direction between the El Toro interchange and the 
Orange/San Diego County line, beyond the HOV lanes already planned. In addition, auxiliary lanes are 
included in the AIP-R alternative in appropriate locations, consistent with the AIP-SEIR alternative. Table 1 
on the following page describes the existing lane configuration for each segment of I-5, and the lane 
configuration for the AIP-R and AIP-SEIR alternatives.   

Project Area Maps 

Maps 1 through 9, attached to this report, show the approximate limits of impact for this proposed 
configuration, major design components such as new ramps, bridge structures, drainage basins and potential 
property takings. In general, the construction limits for the mainline widening lie within the I-5 right of way, 
and impacts to private property primarily occur at interchanges. The maps also show the proposed location of 
extended drainage basins.   

                                                      
16 Single Point Interchange Planning, Design and Operations Guidelines, CalTrans Memorandum, June 15, 2001. 
17 Freeway and Interchange Geometric Design Handbook, Joel P. Leisch, P.E., Institute for Transportation Engineers, 2005. 
18 Discrepancies between the AIP-R and AIP-SEIR for the number of lanes on I-5 from the September 2007 report 
have been addressed in this revised report. 
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Table 1: I-5 Existing Lanes and Proposed  Improvements by Segment for AIP-SEIR and AIP-R 
Segment Southbound Northbound  

 From To Aux GP HOV HOV GP Aux AIP Improvements Final Lane 
Configuration 

A Lake Forest El Toro 0 6 2 1 6 0 NB HOV 0 - 6 - 2 - 2 - 6 - 0  
B El Toro Alicia 1 4 1 1 5 1 NB HOV/SB HOV 1 - 4 - 2 - 2 - 5 - 1  
C Alicia La Paz 1 4 1 1 4 1 NB HOV/SB HOV 1 - 4 - 2 - 2 - 4 - 1  
D La Paz Oso 0 4 1 1 4 0 NB HOV/SB HOV 0 - 4 - 2 - 2 - 4 - 0  
E Oso Crown Valley 0 4 1 1 4 1 NB HOV/SB HOV 0 - 4 - 2 - 2 - 4 - 1  
F Crown Valley Avery 1 4 1 1 4 1 NB HOV/SB HOV 1 - 4 - 2 - 2 - 4 - 1  
G Avery SR 73 0 4 1 1 4 0 NB HOV/SB HOV 0 - 4 - 2 - 2 - 4 - 0  
H SR 73 Junipero Serra 0 6 1 1 6 0 NB HOV/SB HOV 0 - 6 - 2 - 2 - 6 - 0  
I Junipero Serra Ortega 0 5 1 1 5 0 NB HOV/SB HOV 0 - 5 - 2 - 2 - 5 - 0  

J Ortega Camino Capistrano 0 4 1 1 4 0 
NB HOV + Aux 
SB HOV + Aux 1 - 4 - 2 - 2 - 4 - 1  

K Camino Capistrano Pac Coast Hwy (SR 1) 0 4 1 1 4 0 NB HOV/SB HOV 0 - 4 - 2 - 2 - 4 - 0  
L Pac Coast Hwy (SR 1) Estrella 1 4 0 0 4 1 2 NB HOV/2 SB HOV 1 - 4 - 2 - 2 - 4 - 1  
M Estrella Vista Hermosa 0 4 0 0 4 0 2 NB HOV/2 SB HOV 0 - 4 - 2 - 2 - 4 - 0  
N Vista Hermosa Pico 1 4 0 0 4 1 2 NB HOV/2 SB HOV 1 - 4 - 2 - 2 - 4 - 1  

O Pico Palizada 0 4 0 0 4 0 
NB HOV + Aux 
SB HOV + Aux 1 - 4 - 1 - 1 - 4 - 1  

P Palizada Presidio 0 4 0 0 4 0 NB HOV/SB HOV 0 - 4 - 1 - 1 - 4 - 0  
Q Presidio El Camino Real 0 4 0 0 4 0 NB HOV/SB HOV 0 - 4 - 1 - 1 - 4 - 0  
R El Camino Real Califia 0 4 0 0 4 0 NB HOV/SB HOV 0 - 4 - 1 - 1 - 4 - 0  
S Califia Cristianos 0 4 0 0 4 0 NB HOV/SB HOV 0 - 4 - 1 - 1 - 4 - 0  
T Cristianos Basilone 0 4 0 0 4 0 NB HOV/SB HOV 0 - 4 - 1 - 1 - 4 - 0  
 
Source: Table 2-1, Summary of I-5 Improvements in the AIP and I-5 Alternatives, 176010TrafficReportSection 2.0.doc 
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The following sections discuss those locations in which the AIP-R identifies changes to the AIP- 
SEIR design with great potential to avoid or minimize displacement impacts. These include several 
interchanges, as well as several segments of I-5 in which changes to the cross sections of parallel frontage 
roads are proposed in order to accommodate the widening of I-5.  Changes to the location and design of 
extended drainage basins are also shown and are discussed in greater detail in Appendix 2 

Interchanges 

Many of the interchanges on I-5 within the project area are congested and in need of improvement 
or expansion. Others are operating well in their current configuration, and can be adapted to work with the 
widened I-5 with relatively minor changes. The AIP-SEIR proposed complete reconstruction and 
reconfiguration of several interchanges, such as Ortega Highway and Avenida Pico, without consideration of 
ongoing local planning and design efforts for these interchanges. Many of the AIP-SEIR interchange designs 
involved construction of partial cloverleaf, or “parclo” Interchanges, which require a very large area, and are 
typically not appropriate for urban areas where displacement impacts are of concern. 

Given the urbanized nature and high property values of southern Orange County, it is important to 
consider the full range of interchange design options that will provide acceptable levels of service, and 
balance performance with property impacts. Some interchange configurations can achieve desirable traffic 
operations with much smaller footprints, and are commonly used in urban areas. It is also appropriate to 
consider other design and construction techniques, such as retaining walls to tighten slopes, that are 
appropriate for the urban context and high property values in southern Orange County.  

Table 2 lists the interchanges within the project area, and summarizes the original AIP design, and 
shows potential alternative designs for the AIP-R alternative. The interchange designs as shown for the    
AIP-R alternative provide sufficient capacity to serve the I-5 interchange ramp volumes cited in the SEIR, in 
particular on Table E-40 of Appendix E of the Traffic and Circulation Technical Report. This table provides 
the projected AM and PM peak hour volumes for each interchange ramp for the “design year” of traffic, 
2025. These volumes are the basis for the design of interchanges, and indicate how much capacity, i.e. how 
many travel lanes, will be needed for each ramp. The design concepts presented in this report will provide 
sufficient capacity to accommodate the projected future traffic volumes in the SEIR.  
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Table 2: Interchanges on I-5 - Comparison of AIP-SEIR with AIP-R  

 
Street Name Existing AIP-SEIR Design 

AIP-SEIR 
Displacement 

Impacts 
AIP-R Modifications 

AIP-R 
Displacements 

1 El Toro  T SB, Diamond NB No change Proposed. None  No change Proposed. None  

2 Alicia Parclo Parclo with rectangular 
Detention Basin Minimal Parclo with re-shaped 

detention basin None 

3 La Paz Parclo Re-aligned Parclo Minimal  Maintain existing ramp 
alignment None 

4 Oso Parclo Parclo None  Parclo None 

5 Crown Valley 
Diamond SB/parclo 
NB Full Parclo High  SB Flyover/NB Parclo Moderate 

6 Avery Diamond  Interchange widening Moderate No change Proposed. Minimal 

7 SR 73 Flyover Re-aligned Flyover Moderate Maintain existing 
alignment Minimal 

8 Junipero Serra Diamond  No change Proposed. None  No change Proposed. None  

9 Ortega Diamond Parclo High  
Select alternative 
consistent with local 
plans 

Moderate 

10 San Juan Creek Double – T Flyover Minimal  Flyover Minimal 

11 SR 1/Pacific 
Coast Hwy Parclo with NB flyover Realignment of I-5 

horizontal curve High 
Maintain existing 
alignment of I-5 Minimal 

12 Estrella Diamond SB/parclo 
NB No change Proposed. None  No change Proposed. None  

13 Vista Hermosa Parclo Re-align ramps Minimal  Maintain existing 
alignment of ramps None 

14 Pico  Diamond Parclo High 
Select alternative 
consistent with local 
plans 

Moderate 
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15 Palizada Slip ramps to and from 
north No change Proposed. None  No change Proposed. None  

16 Presidio 
Slip ramps to and from 
south plus on-ramp to 
north 

No change Proposed. None  No change Proposed. None  

17 El Camino Real Tight Diamond  Reconstruction and 
closure of Califia Ramps Very high 

Close existing NB 
ramp, maintain 
existing sb ramps 

Moderate 

18 Califia Double T Closure of ramps None Close sb, Maintain 
northbound ramps Minimal 

19 Cristianos Diamond No change Proposed. None  No change Proposed. None  

Displacements: Minimal = only minor property acquisition required, with no displacements of residential or commercial buildings. 
 Moderate = fewer than 10 displacements; High = 11 to 25 displacements; Very high = more than 25 displacements 
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The following sections discuss each interchange and provide illustrations comparing the designs of 
the AIP-SEIR and the AIP-R where substantial changes are proposed. 

Alicia Parkway Interchange 

This interchange is proposed to remain in its current general configuration, which is a partial 
cloverleaf (parclo). However, the AIP-SEIR places a large rectangular detention basin between the 
northbound ramp and mainlines, which creates the need to relocate the ramps into a residential area, resulting 
in property takings. The simple refinement of re-shaping the detention basin to fit within the cloverleaf allows 
the property takings to be completely avoided in the AIP-R alternative. Both alternatives are shown in    
Figure 6. 

Figure 6: Alicia Parkway Interchange: AIP-SEIR and AIP-R 

AIP-SEIR AIP-R 

Rectangular detention basin forces ramp into 
residential area, resulting in property takings. 

Detention basin re-shaped to fit within interchange 
area, avoiding property takings 

 

Property 
Impacts 
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La Paz Road Interchange 

This interchange has a par-clo ramp configuration. The AIP-SEIR plan modifies the geometry to 
provide for higher-speed ramps, which results in the taking of several commercial properties abutting the 
southbound ramps. However, the reconfiguration as proposed in the SEIR is not warranted, as the existing 
configuration has not resulted in safety or operations problems. The AIP-R plan includes maintaining the 
existing geometry of this interchange, with slight modifications to accommodate the additional lanes on I-5. 

Figure 7: La Paz Road Interchange: DEIS and AIP-R 

AIP-SEIR AIP-R 

  
Curvature of ramp is reduced, resulting in 
commercial displacements 

Maintain existing interchange geometry; widen La 
Paz crossing to provide improved capacity. 

 

Property 
Impacts 
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Crown Valley Interchange 

The AIP-SEIR proposed a major reconstruction to convert this interchange into a partial cloverleaf 
configuration, which results in significant takings of property along the southbound ramps, and impacts to an 
active railroad corridor. The AIP-R proposes two options for this interchange to be studied further. This first 
is a single point diamond interchange (SPDI), which essentially fits into the footprint of the existing 
interchange.  This option would not require the taking of any existing buildings, but should be evaluated with 
detailed traffic forecasts to determine whether or not it would provide sufficient capacity.  Another option, 
illustrated below in Figure 8, would be to maintain the existing partial cloverleaf ramp for the northbound I-5, 
and construct a flyover ramp for southbound left turns. The flyover ramp would first cross under Crown 
Valley Parkway approximately at the same grade as I-5, and then climb at approximately 5% grade to cross I-5 
and join the northbound ramp  

Figure 8: Crown Valley Parkway Interchange: AIP-SEIR and AIP-R 

AIP-SEIR AIP-R 

 
Significant railroad impacts and property takings 
along the southbound lanes would result from the 
plan proposed in the SEIR. 

The southbound flyover would require several 
structures, but would result in only minor 
property takings. 

 

This concept is estimated to displace three commercial/industrial buildings. Redevelopment of these 
parcels would be possible, however, for other commercial development or a park and ride lot for commuters. 
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Ortega Parkway Interchange 

This interchange is currently congested, and in need of additional capacity. Currently, the City of San 
Juan Capistrano is studying several alternatives with far fewer impacts. Figure 9 below show drawings from 
the City of San Juan Capistrano website19 of two possible design concepts for this interchange that have been 
approved by CalTrans, and could be adapted for the AIP-R.  Either one of the above alternatives will result in 
far fewer property impacts than those described in the SEIR, and can be adapted to the I-5 improvements 
included in the AIP-R. 

Figure 9: Current Interchange Improvement Alternatives for the Ortega Highway/I-5 Interchange 

CalTrans approval of the above alternatives illustrates the design flexibility that is inherent in the 
“mandatory” standards when designing facilities in built-up areas. Neither of the above options meet the 
“mandatory” standard for distance between the ramp intersection and the nearest local road intersection, 
which is 125 meters. The drawings above have distances of about 60 meters.  

Figure 10: Ortega Parkway Interchange AIP-SEIR  Instead of the smaller footprint alternatives 
shown above, the AIP-SEIR proposes a large partial 
cloverleaf design for this interchange, shown in 
Figure 10 to the right. This is a highly inappropriate 
for this location, and results in massive impacts to 
private properties and community recreational 
resources. In fact, the SEIR states that the concept 
shown at right was considered by the City, but was 
not selected for further development. Therefore, the 
AIP-SEIR proposal for this interchange is 
inconsistent with local plans.  

 

 
                                                      
19 http://www.sanjuancapistrano.org/Index.aspx?page=398  
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Avenida Pico Interchange 

Again, the AIP-SEIR applies the Partial Cloverleaf interchange to this location, which results in 
massive impacts to both commercial property and a local school. Either a split diamond interchange or single 
point interchange will provide sufficient capacity for the design year traffic. Figure 11 shows the AIP-SEIR 
compared to the AIP-R. 

Figure 11: Avenida Pico Interchange: AIP-SEIR and AIP-R 

AIP-SEIR AIP-R 

The partial cloverleaf results in substantial takings of 
commercial properties, as well as an impact to school 
property from a proposed detention basin. 

The single point diamond eliminates all property 
takings. The detention basins are relocated as shown, 
and as described in the Runoff Management Plan, 
and do not result in displacement of buildings. 

 

Figure 12: Single Point Diamond Interchange 
Concept at I-5/Avenida Pico Interchange 

Figure 12 at right shows an illustration of a single 
point diamond interchange for this location, from 
study conducted by the City of San Clemente20, 
further showing the suitability of this design. This 
single point diamond interchange was found to 
perform very well in terms of traffic congestion 
relief, and did not require property acquisition. 
Several other options are currently under 
consideration by the City of San Clemente. The 
AIP-R can be adapted to be consistent with the 
locally preferred alternative at this location, once it is 
selected. The illustrations above and at right show 
that in fact, alternatives are available that will result 
in fewer displacements. 

                                                      
20 Avenida Pico at I-5 Improvements-Preliminary Alternatives Study, City of San Clemente, Project no. 35801, Moffat and 
McNichol, February 2006. 
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El Camino Real Interchange 

The AIP-SEIR proposed major reconstruction of this interchange, resulting in massive property 
impacts at this location. However, this interchange has relatively lower traffic volumes than other 
interchanges in the project area, and reconstruction as proposed in the SEIR is simply not necessary or 
warranted. While traffic volumes are not especially high in this location, there are several very closely spaced 
ramps that result in safety and operational challenges. The AIP-SEIR closes two existing northbound ramps, 
and constructs a new ramp system that would displace many homes, which is illustrated below on the left side 
of Figure 13. On the right is the design proposed for the AIP-R, which provides adequate traffic capacity for 
the projected future traffic volumes. The AIP-R plan includes closing one of the two very closely spaced 
northbound ramps with El Camino Real, which will improve safety for I-5 traffic. The volumes on the 
interchange ramps are relatively low, and the proposed ramp reconfiguration will easily provide sufficient 
peak hour capacity for the year 2025. 

Figure 13: AIP-SEIR Proposed Reconstruction of El Camino Real/I-5 Interchange in San Clemente 
and AIP-R alternative 

AIP-SEIR AIP-R 

The AIP-SEIR proposed complete reconfiguration of 
this interchange, including a partial cloverleaf and 
detention basin for the northbound, and trumpet for 
the southbound. The SEIR proposed to close a 
northbound interchange with El Camino Real. 

The southbound I-5 interchange remains in its 
existing configuration as a tight diamond. The 
northerly northbound ramp is closed, and the 
northbound slip ramps are improved. The centerline 
of I-5 is shifted slightly to the east. The detention 
basin has been combined with an enlarged EDB 1-B, 
as described in the Runoff Management Plan. 

New ramps 
constructed in 

residential area. 

Closes 
northbound 

ramps. 

Maintain this 
interchange. 

Close north-
bound ramp. 

Shift I-5 
to east. 
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Arterial Improvements 
In addition to the improvement along the I-5 corridor, the AIP-SEIR and AIP-R include improvements to 
several arterial corridors. Most of these can be accommodated within the publicly owned right-of-way, and 
therefore do not result in property impacts. The TCA report projected numerous property takings at several 
locations along the arterials, which are reviewed in the following sections. 

Oso Parkway  

Oso Parkway is proposed to be widened from its current configuration of 6 lanes to an 8 lane smart 
street. The TCA’s SEIR projected significant impacts to dozens of homes along this 1.25 mile segment. 
However, upon more careful consideration, it is apparent that the widening of Oso Parkway by two lanes 
could be achieved within the public right-of-way. Figure 14 below shows a segment of Oso Parkway with the 
TCA’s projected takings marked. Property takings are estimated on both sides of the arterial, and for some 
distance away from the edge of construction, which is clearly unnecessary to add one lane in each direction to 
this road. The locations below were identified through the Mission Viejo online GIS database of parcel 
boundaries, matched by street addresses of the parcel.  

Figure 14: AIP-SEIR Reported Takings along Oso Parkway 

 
Figure 15 above also illustrates several major flaws with the analysis conducted by TCA to determine 

the number of displacements for the AIP alternative. First, there are obviously errors in which properties that 
were identified as displacements, with properties on Chandler Place and those on the wrong side of 
Edmonton Way. Beyond these clear errors, the takings are grossly overestimated. The existing arterial right-of 
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way can accommodate the widening without requiring takings of residences. If takings were necessary, it 
would be responsible engineering practice to minimize the number of takings by assuming that they are 
required only on one side of the arterial, and not on both sides as proposed by TCA. Based on the existing 
available right-of-way, and proposed lane configuration, the AIP-R should not result in any displacements for 
this segment. 

Figure 15:Landscaped Buffer along Oso Parkway east of Antonio Parkway 

 
 

Figure 16: Example Cross Section for Arterial Widening with Retaining walls 

 
THis exact technique is common to avoid the property impacts that might otherwise result from road 
widening. In fact, the photo below shows this technique in a similar setting on Crown Valley Parkway at 
Marguerite Ave.  

Figure 17: Recent Construction of the Widening of Crown Valley Parkway 
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Antonio Parkway Intersections 

The takings analysis in the AIP-SEIR assumed grade separations at two intersections along Antonio 
Parkway which resulted in significant property impacts. However, the TCA’s documentation of traffic 
operations21 shows that grade separation is not required at these locations, and that at-grade improvements 
provide comparable levels of service as in the toll road scenarios. Figure 18 and 19 shows the TCA proposals 
for these intersections, which include costly flyover ramps that the SEIR’s traffic analysis shows is not 
necessary. 

Figure 18: Antonio Parkway/Oso Parkway 
Intersection Design: AIP-SEIR 

Figure 19:  Crown Valley/Antonio Parkway 
Intersection Design: AIP-SEIR 

 

Table 3 below compares the projected level of service at the above two intersections in four 
scenarios: the 2025 No Action, 2025 with the preferred toll highway alternative, 2025 with the AIP without 
grade separation, and 2025 AIP with grade separation. 

Table 3: Peak Hour Level of Service (Scenario 3: Build Out Circulation with Proposed RMV Plan) 

Antonio/Oso Parkway AM Peak Hour LOS PM Peak Hour LOS 
2025 No Action F F 
2025 A7C-FECV E E 
2025 AIP-at grade mitigation D E 
2025 AIP-w/ grade separation C E 
   
Antonio/Crown Valley AM Peak Hour LOS PM Peak Hour LOS 
2025 No Action D F 
2025 A7C-FECV D E 
2025 AIP-at grade mitigation C E 
2025 AIP-w/ grade separation B C 
* Tables F-7, F-34 and F-40, TCTR Appendix F 

                                                      
21 TCTR Tables F-34 and F-40. 
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The table above shows that grade separation at these intersections is not required for mitigation. In 
fact, the at-grade mitigation alternative perform better than the toll road alternative. Grade separation at these 
intersections is unnecessary, resulting only in unwarranted and excessive costs and impacts.   

Pico/La Pata Intersection 

At grade mitigation for this intersection was also found to be sufficient in SEIR22. Despite this good 
level of service, the SEIR assumed grade separated plan for this intersection, which resulted in substantial 
takings of commercial properties. Table 4 summarizes the results for this intersection from the SEIR. 

Table 4: Peak Hour Level of Service (Scenario 3: Build Out Circulation with Proposed RMV Plan) 

La Pata/Pico AM Peak Hour LOS PM Peak Hour LOS 
2025 No Action E F 
2025 A7C-FECV B D 
2025 AIP-at grade mitigation C D 
2025 AIP-w/ grade separation B C 
* Tables F-7, F-34 and F-40, TCTR Appendix F 

Again, the traffic analysis in the SEIR shows that this intersection will operate with acceptable level 
of service in the AM peak hour, and level of service D, same as the toll road scenario, for the PM peak hour. 
Again, grade separation is not required at this intersection in the AIP scenario, but the SEIR nonetheless 
included the high number of property impacts for grade separation in their analysis of displacements. Figure 
20 compares the AIP-SEIR plan to the AIP-R plan. The AIP-R relies on the at-grade mitigation 
improvements for this intersection described in the SEIR, and will provide adequate level of service. 

Figure 20: Avenida Pico/La Pata Intersection Designs 

DEIS/SEIR AIP-R 

Substantial takings result from a flyover ramp from 
Pico eastbound to La Pata northbound. However 
based on the SEIR analysis, this ramp is not 
necessary to provide adequate levels of service. 

At-grade improvements result in only minor partial 
takings of property along the southbound approach 
of La Pata.  

                                                      
22 SOCTIIP SEIR, Traffic and Circulation Technical Report, Appendix F, Table F-40,. Page. F-157, December 1, 2003. 
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I-5 Cross Sections 

The overview maps also show locations where typical cross sections have been prepared to illustrate 
existing and proposed conditions, and how the design will affect roadside property. These have been 
specifically prepared for the locations where the TCA assumed significant displacements, to illustrate how the 
additional lanes will fit into the available right-of-way. While the areas have not been surveyed, these cross 
sections reflect typical conditions with sufficient detail to determine the likely extent of property impacts, and 
to illustrate the proposed future road conditions. Attached to this report are schematics of cross sections C, 
D, F, and I. Cross sections L and S are locations where the AIP-R will result in some displacements, and they 
are described below. 

The AIP plans from the SEIR also included long segments of sound barriers, which further increased 
the TCA’s estimated property impacts of the AIP-SEIR. However, no noise modeling was conducted to 
determine if the sound barriers are necessary per FHWA guidelines, or desirable, so it is premature to 
specifically locate sound barriers. For the AIP-R alternative, sound walls should be installed where deemed 
necessary after a comprehensive noise analysis and design. The AIP-R provides a buffer between the edge of 
the road and adjacent properties of at least 10 feet, which is ample for a sound wall barrier. Therefore, sound 
walls will not result in increased property impacts. 

Cross Section L: Calle Portola, San Clemente 

This cross section will have two HOV lanes in each direction added to the cross section, which will 
exceed the available right-of-way in some locations. Figure 21 below compares the AIP-TCA plan with that 
proposed in the AIP-R. In this segment, the TCA projects that 31 residential properties would be taken. In 
the AIP-R plan, this could be reduced to 14 by slightly shifting the centerline of I-5, which will help correct a 
small curve in its alignment. This results in fewer properties required, all from the north/east side of I-5.  

Figure 21: Cross Section for Segment L: AIP –TCA and AIP-R 

DEIS/SEIR AIP-R 

AIP-SEIR results in residential property takings on 
both sides of I-5. 

Shift centerline of I-5 to smooth small curve, and take 
property only on one side of I-5.  

Shift Centerline 

of I-5 
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Cross Section S: El Camino Real, San Clemente 

In this cross section, at the southern-most part of the AIP-R alternative, I-5 is paralleled by El 
Camino Real in San Clemente. The AIP-SEIR included significant property takings in this area; however, the 
widening proposed in this location is one lane in each direction PLUS one HOV lane in each direction. This 
is in excess of what is described as the AIP alternative, which is described as the addition of only one HOV 
lane in each direction in this location The purported impacts are overestimated for this location in the SEIR 
due in part to this inconsistency, and in part due to lack of creativity in design. Figure 22 shows an excerpt 
from the AIP-SEIR for this section, and Figure 23 shows the AIP-R plan for this section. 

Figure 22: AIP-SEIR Plan for I-5 at Cross Section S, El Camino Real, San Clemente 

 

Figure 23: AIP-R Plan for I-5 at Cross Section S, San Clemente 

 

Property Takings on 
El Camino Real 

Widening as shown in SEIR 
incorrectly assumes 5 lanes 

each direction plus HOV 

Cross Section: 
4 general purpose 
lanes each direction 
1 HOV lane each 
direction 

El Camino Real 
Restriped from  
5 lanes to 3 lanes 
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This section of El Camino Real has low traffic volumes, ranging from 4,000 ADT to 7,000 ADT23, 
which reflect this portion of the road is essentially a dead end. These volumes are very easily accommodated 
by a narrower cross section, which is proposed to be three lanes (one lane each direction plus left turn lane). 
In fact, the volumes are comparable to those on Ave Presidente, located on the other side of I-5, which is 
only two lanes, and is not considered congested. Due to the nearby beaches and adjacent shops, there is 
significant pedestrian and bicycle traffic. The environment for pedestrians and bicyclists on this portion of El 
Camino Real would be improved by the conversion to a three lane cross section, as it will result in slower but 
steady traffic speeds, narrower crossing distances for pedestrians, and increased safety.  

Figure 24: El Camino Real at Cross Section S, San Clemente 

 

Runoff Management Plan 

The AIP-SEIR plan included large detention basins that are required to improve water quality in this 
sensitive area. As with the highway design features of the AIP-SEIR plan, other alternatives with less impact 
are available. Again, there are many opportunities to substantially reduce property takings by relatively minor 
refinements to the runoff management plan. Appendix 2 contains a detailed description of the plan, and of 
the changes to each proposed detention basin in the AIP-R.. 

A conceptual level Runoff Management Plan has been developed for the AIP-R alternative that 
reduces impact to developed areas by locating detention basins in undeveloped areas.  The methods and 
criteria used to develop the AIP-R Runoff Management Plan were similar to those used to develop the runoff 
management plan proposed for the SOCTIIP AIP to aid in comparison between the SOCTIIP AIP 
alternative and the proposed AIP-R. The proposed AIP-R Runoff Management Plan would provide similar or 
improved water quality treatment as compared to the SOCTIIP AIP alternative by proposing larger detention 
facilities, additional vegetated swales, and pretreatment. Topography was considered in the placement and 
design of the run-off detention facilities. Moreover, a 10-meter buffer around proposed basins is provided to 
allow for  modifications to address slope or other contingencies that might arise at the final engineering stage. 
If the buffer were not sufficient, a retaining wall could be used, for example. In addition, the proposed AIP-R 
Runoff Management Plan is extended south including an additional detention facility that provides treatment 
of runoff discharged into San Mateo Creek that would not be treated under the SOCTIIP AIP alternative.  

                                                      
23 Orange County Transportation Authority, Traffic Volume Map, 2005, http://www.octa.net/pdf/2005.pdf 
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Further Enhancements to the AIP-R Alternative 

The following sections describe in conceptual terms several possible further improvements that 
would enhance the mobility improvements provided by the AIP-R alternative. These are not included at this 
time in the cost estimates, but are described in order to show the opportunities that exist to further enhance 
the mobility in the I-5 and arterial corridors. 

Enhanced Transit Component for the Arterials Improvement Plan (AIP) 

To be a more complete transportation alternative/plan, the AIP should incorporate enhanced transit 
service, appropriate to the land use and urban geography of the south Orange County area.  An alternative 
that replaced the south FTC corridor with a light rail transit system was correctly deemed infeasible and 
eliminated from further study due to the lower density nature of the south county area and the lack of 
connection to destinations24. There is quite a range of transit services available between standard local fixed-
route bus service and light rail transit, however, many of which are offered by OCTA in the northern 
portions of the county.  A more realistic plan for providing enhanced transit service as a complement to the 
improved arterials plan in the south county area should be given consideration.   

With respect to transit, the SOCTIIP Final SEIR (December 2005) states the traffic model 
assumptions as follows:  “..The OCTAM 3.1 traffic model, which is the basis for the traffic forecasting for the SOCTIIP, 
assumes the OCTA transit services that were in place in September 2000 for the base year conditions.  The 2025 transit 
conditions in the OCTAM 3.1 model, used in SOCTIIP, assume that there will be improvements to select route headways, no 
new local routes, and an increase of approximately 50 percent in local bus service.  Since there are no plans or funding committed 
to implementing a light rail system in Orange County at this time, none are assumed in the OCTAM 3.1 model…..”   

Without any specification as to the ‘select’ route headways that were improved, it is difficult to 
evaluate whether the transit services assumed for the 2025 horizon keep pace with the rate of new 
development in the south county area for this same time period.  The statement asserts that future transit 
service will largely consist of increased headways on some existing lines and increases in local bus services.  
The south county area is primarily served by local bus and the Metrolink commuter rail service. 

The following describes a more realistic enhancement of transit service more appropriate to the 
projected growth in the area and as a component of a more balanced AIP plan that has the potential attract 
choice riders (i.e., riders that would otherwise drive) and further improve transportation service in the south 
county. 

Transit Services in Suburban Communities 

Providing transit services in suburban areas is a more difficult task due to dispersed development 
patterns and lower overall development densities.  However, with expanding congestion, increasing fuel 
prices and the ‘greying’ of the population (i.e., a growing proportion of seniors), improvements and 
innovations for transit service in suburban areas are evolving25. There is a diversity of transit service options 
provided within Orange County, but options beyond local fixed-route bus services are focused in the 
northern and central portions of the county.  Overall, this area is more densely developed, has lower median 
incomes, lower automobile ownership rates and a more consistent grid pattern of roadways that lends itself to 

                                                      
24 Pushkarev and Zupan, Public Transportation and Land Use Policy, Indiana University Press, 1977. 
25 Transportation Research Board, TCRP Report 116, Guidebook for Evaluating, Selecting, and Implementing Suburban 
Transit Services, 2006. 
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transit service and an efficient bus routing pattern26.  With future population growth concentrated in the 
south county area, and employment growth in the central portion of the county, however, provision of 
enhanced transit service to this area is warranted. 

Typical trip purposes that are served by suburban transit services include long-distance commuting, 
connections to the regional transit network, and community-to-community connections27.  In Orange 
County, links to primary employment centers in the central and north county areas, links to the Metrolink 
commuter rail stations, the Irvine Transportation Center, and core community centers should form the bones 
of the transit network in the south county area. The following provides an overview of transportation services 
typically established in suburban areas: 

Fixed Route—traditional transit service that follows a predetermined alignment and schedule. There are 
many variations on this service including peak-hour service, all-day service, as well as the following: 

 Trunk 
 Express 
 Limited Service 
 Circulators, and  
 Shuttles and Feeders 

Deviated Fixed Route Service—transit vehicles operate within a given service area, but has flexibility in 
their route between arriving at specific stops at specific time points.  Examples of these flexible routes are:  

 Circulators, and  
 Shuttles 

Demand Responsive Service—also called ‘dial a ride’ service that provides door-to-door service from a call 
in request. 
Subscription Service—transit service to specific individuals that pay a subscription fee. 

 Subscription commute buses and  
 Vanpools  

Innovations in Transit Services 

Innovations in technology is an evolving area that is improving the dissemination of information 
related to schedule and operations to customers and service personnel and hence expedite transit service.  
Innovations include the following: 

 Real-time information, that informs customers and service providers on arrival times, 
operations related announcements, and so forth.   

 Transit preferential treatment, capital improvements such as queue jump lanes, traffic 
signal priority, dedicated transit lanes. 

 Vehicle modifications, such as low floor vehicles to expedite passenger boarding and 
decrease travel times; and  

 Fare technologies, such as smart cards, prepaid passes that expedite passenger boarding 
and decrease travel times. 

Enhanced Transit Component of the AIP Alternative 

Considering the physical and socio-economic characteristics of the south county, specifically the 
more moderate development densities, lower-levels of street connectivity, and higher income levels and car 
ownership rates, the following enhanced transit services provide an alternative to the light rail option that is 

                                                      
26 Orange County Transportation Authority (OCTA), New Directions, Charting the Course for Orange County’s Future 
Transportation System, 2006 
27 TRB, 2006 
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more realistic.  All of these options could be implemented at significantly lower costs than light-rail and using 
infrastructure that is currently in place.  In each case, the enhanced transit alternative utilizes the HOV lanes 
on Interstate 5 as a core element of the system.  

Express Bus 

Express bus services are characterized by limited numbers of stops along a prescribed route in order 
to minimize the travel time along the route, in this setting serving community to community and long 
distance commuting.  Express busses are particularly advantageous in areas with HOV networks and with 
queue jump lanes and signal priority capabilities in the urban street system.  Express bus services can be 
accessed from park and ride lots, shuttle circulators, or transit stops.  The OCTA currently provides express 
bus service (OC Express) from Pomona, Chino and Riverside to Santa Ana, Irvine, and the south coast 
utilizing HOV lanes along Route 91.  With the planned expansion of HOV lanes on I-5, express bus services 
from south county communities to Irvine and the north county area would be greatly enhanced.   

Bus Rapid Transit  

Bus Rapid Transit (BRT) is another option.  BRT has many of the advantages of rail transit, such as 
wider station spacing, expedited fare collection and boarding, ‘smart technologies’ such as intersection priority 
(queue jump capabilities) and real time schedule information that allow the faster travel times that attract 
choice riders, without the disadvantages and considerable capital costs associated with fixed guideway systems 
(such as LRT).  OCTA’s 2006 Long Range Transportation Plan identified several BRT corridors in the 
northern portion of the county, but does not identify a corridor in the south county area at this time.  BRT 
could be implemented in addition to express bus services, or as a later phase of express bus service, as 
transportation conditions warrant.  

Subscription Bus 

Yet another option well-suited to the suburban environment is the subscription bus.  Often offered 
by large institutions or employers that collect many riders and bring them to one location, such as vanpools 
or airport shuttles, subscription buses would similarly benefit from the regional HOV network to expedite the 
commute. Subscription services are often private or public-private partnerships that collect passengers at 
predetermined times and locations.  With growing congestion in California’s metropolitan areas, larger 
employers offer such commute services as a ‘perk’ to their workers28. 

Infrastructure Requirements 

While all of these services can be implemented using the existing network of streets and highways, 
improvements to the arterial road system that would expedite transit services would benefit all of the bus 
transit options described above and improve transit ridership by providing a time advantage that the local 
fixed-route bus service cannot provide.  At the core of the system is the HOV network, but improvements to 
local and regional arterials are also desirable, as follows:    

New Roadway Construction:  New arterials, such as Antonio Parkway, should incorporate specific 
design improvements and made to be ‘transit-ready’ as a part of new construction.  A dedicated 
transit lane or mixed flow lanes with queue-jump capabilities, attractive station areas with sidewalk 
ticket vending machines, real-time vehicle tracking, signal manipulation, and attractive streetscape 

                                                      
28 Helft, Michael, “Google’s Buses Help its Workers Beat the Rush,” New York Times, March 10, 2007 
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amenities and convenient pedestrian access (crossings and walkways into surrounding areas) should 
be integrated into the new roadway construction. 
Retrofit Existing Arterials:  Existing arterials connecting to significant destinations can be 
retrofitted with attractive stations, signal priority and queue jump facilities, bus bulbs, real time bus 
information, and ticket vending machines as permitted by existing rights of way. 

Land Use Considerations 

Any discussion of transit is not complete without discussion of the service area characteristics in 
terms of land use and community design.  Land use characteristics of most concern for transit service are 
often described as the ‘four D’s’:  density, diversity, design and deterrents to driving.  Density refers to overall 
numbers of housing units or people (employees or residents) per unit of geographic area. Diversity in this 
case refers to the overall mix of uses and activities in an area.  Design or development pattern refers to a 
number of factors including the connectivity of the road network, the quality and scale of the pedestrian 
environment (transit trips generally begin and end as pedestrian trips). The most effective deterrent to driving 
is costly and limited parking.  

The SOCTIIP SEIR cites that existing and anticipated employment densities in south Orange 
County would not be adequate to sustain LRT.  The lower capacity of express bus, BRT, and subscription 
services can operate within the moderate density geography of the south county area.  While development 
density in the south communities is cited as ‘low’ in the SOCTIIP SEIR, presumably on a gross basis, on a 
net basis, development patterns are quite nodal, and numerous higher density ‘nodes’ of development 
(apartment and townhouses) are set within a larger single-family community.  Communities also have a mix 
of land uses, including housing, shops, offices, and schools within its boundaries.  The higher density nodes 
and mix of uses are well adapted to transit service.   

Another advantage of transit options described above is the ability for transit services to be located 
within existing arterial roadways where development is established, rather than relegated to the remote 
alignment of the proposed toll road (which was where the LRT system was hypothesized to be developed in 
the All Transit Alternative).  One of the primary problems with the LRT alternative was the lack of 
connection to destinations, more specifically it ran from nowhere to nowhere.  Unlike a fixed guideway LRT 
system, Express Bus, BRT, subscription buses, circulators can connect to existing destinations with relative 
ease. This advantage makes Express Bus or BRT a much more feasible transit option.   

Existing development patterns typical of the master planned communities of the south county tend 
to reinforce automobile usage, through the design of the street networks, the orientation of development 
away from transportation corridors, circuitous and/or inconvenient and unattractive pedestrian routes 
between housing, retail and office complexes, as well as other factors.  The county should identify transit 
corridors in new development areas (i.e., Rancho Mission Viejo) and incorporate Transit Oriented 
Development principles to remove barriers to transit and pedestrian movement.  All new development 
should emphasize the pedestrian rather than an orientation exclusively to automobiles.  To the extent feasible, 
improvements that facilitate pedestrian and transit movement in existing developed areas should be 
considered on a case-by-case basis. 
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RESULTS 

Property Impacts of AIP-R Alternative 

Based on the conceptual design provided in the attached sheets, interchange designs, and cross 
sections, the property impacts have been estimated and are summarized in Table 5. Overall, the vast majority 
of the improvements of the AIP-R alternative can be completed within the current I-5 right-of-way. To be 
consistent with the SEIR analysis, the average cost for each commercial and residential properties was 
calculated, and applied to estimated number of displacements for the AIP-R. In the SEIR, the average cost of 
a residential acquisition was $650,000, and the average cost of a commercial acquisition was $1,375,000. 

Table 5: Potential Property Takings for the AIP-R Alternative by Community 

 
Residential 

Units 
Estimated 

Acquisition Cost 
Commercial/Industrial 

Tenants 
Estimated 

Acquisition Cost 
Dana Point 16  $   10,400,000  0                  -  
Laguna Hills 0                   -  3  $    4,125,000  
Laguna Niguel 0                   -  13  $  17,875,000  
Mission Viejo 1  $        650,000  0  -  
San Clemente 15  $     9,750,000  16  $  22,000,000  
San Juan Capistrano 1  $        650,000  3  $    4,125,000  

Total 33  $   21,450,000  35  $  48,125,000  

Grand Total 68 $   69,575,000   
* This table reflects revisions to account for discrepancies between the AIP-R lane configuration from the report, An 
Alternative to the Proposed Foothill South Toll Road-The Refined AIP Alternative, September 2007. 
 

Table 6 compares to the costs of acquiring property with displacements for the AIP alternative as 
reported in the AIP-SEIR with the AIP-R. The following table only includes properties with displaced 
structures, which is consistent with the estimates in the SEIR.  

Table 6: Comparison of Displacements in AIP-R with AIP-SEIR  

Type of 
Property 

AIP- SEIR 
Displacements 

AIP-R 
Displacements 

AIP-SEIR 
Acquisition Cost 

AIP-R Acquisition 
Cost 

Cost  for AIP-R 
as percent of 

AIP- SEIR 
Residential 898 33  $      583,700,000  $      21,450,000 3.7% 
Commercial 339 35  $      466,125,000  $      48,125,000 10.3% 
Total 1,237 68  $   1,049,825,000   $     69,575,000 6.6% 

At this planning level, the AIP-R alternative is estimated to result in the displacement of 33 
residential properties and 35 commercial tenants (in 22 buildings), with an acquisition cost of approximately 
$70 million -- only 6%, and nearly $1 billion less than, the AIP acquisition cost estimate provided in the 
SEIR. The design concepts presented in this report require full engineering and design studies, and the final 
number of impacts could alter through this process, but it appears that it will be at least an order of 
magnitude less than TCA’s estimates. 
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CONCLUSIONS 
 At the planning design level of review, the AIP-R is a practicable, prudent and feasible alternative 

to the proposed Foothill South Toll Road that warrants further development and analysis. 
 The AIP-Refined (AIP-R) alternative results in limited displacement when carefully designed to 

avoid private property, consistent with good engineering practice for designing transportation 
infrastructure in urbanized areas.  This negates the primary reason for the rejection of the AIP 
alternative in the SEIR, impacts to private property.   

 Based on SEIR data, the AIP-R alternative will have similar results the toll road in relieving I-5 
congestion, regional travel time savings and other typical traffic performance measures. 

 The design described in this report significantly reduces (about 95% based on preliminary 
estimates) the displacements identified in the SEIR without sacrificing performance. 
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LUCINDA GIBSON, PE, PRINCIPAL 
lgibson@smartmobility.com  
 

EDUCATION 
 Master of Science in Engineering Sciences, Dartmouth College, Hanover, NH, 1988 
 Bachelor of Science in Civil Engineering, University of Vermont, Burlington, VT, 1983 

 

PROFESSIONAL EXPERIENCE: 
Ms. Gibson helped found Smart Mobility, Inc. in 2001 and is its President. Since starting the company, Ms. Gibson 
has developed a national practice of innovative transportation engineering designs that meet today’s challenges, and 
advance smarter growth and new urbanism. Her current work at Smart Mobility focuses on context sensitive and 
multi-modal traffic engineering, preparing alternative transportation solutions for conventional roadway projects, 
and preparing comprehensive, multimodal community transportation plans. This work includes bicycle and 
pedestrian planning and design, scenic byway corridor planning, and moving beyond conventional traffic 
engineering by addressing traffic congestion through improving transportation networks, consideration of land use 
and development patterns, and broadening the range of options in terms of both routes and modes. Prior to this, 
she was employed for 7 years at the Two Rivers-Ottauquechee Regional Commission as a Senior Transportation 
Planner, and for the previous 6 years at Resource Systems Group, Inc. 
 

Selected Project Experience 
Decommissioning of the Sheridan Expressway—Ms Gibson analyzed the options for the future of the Sheridan 
Expressway given the need to reconstruct one of its interchanges with the Bruckner Expressway in the South Bronx, 
New York City. This work was conducted for the award winning Sustainable South Bronx organization, and also 
included an evaluation of the economic benefits that would result to the community from the decommissioning. 
 
Burlington Transportation Plan, Burlington, Vermont—Prepared a comprehensive, multimodal transportation master plan 
for the City of Burlington, Vermont, which included innovative transportation street design guidelines, parking 
strategies, evaluation for selected “road diets”, and development of a town-wide bicycle network. 
 
Obesity and the Built Environment—Conducting research on how the “Built Environment” as part of a team with 
researchers from the Dartmouth Medical School, Hanover, NH. , Evaluating the effects of transportation 
infrastructure and land use patterns on the health and obesity levels of children in 30 communities representing a 
wide array of types in VT and NH. Funded by the National Institute of Environmental Health Sciences.  
 
Two Lane Plan for PA Route 41—Prepared conceptual plan alternative to a Four lane limited access widening 
proposed by Pennsylvania DOT for PA Route 41 through Chester County, PA. Analysis include use of RODEL for 
roundabout analysis and design, and VISSIM for developing corridor-wide measures and informational display. Plan 
is under consideration by PennDOT as an alternative to constructing a four lane limited access highway. 
 
Halfmoon, NY Transportation Analysis and Plan-As part of a project team with Behan Planning Associates to develop an 
innovative plan for hamlet and mixed use center development in a rapidly growing suburb outside Albany, NY. Plan 
elements included improves street connectivity within proposed growth areas, pedestrian oriented designs and in the 
hamlet and mixed use areas, and illustrating access management concepts for the main highway corridors. 
 
Barnard Villages Traffic and Growth Management Plan—Developed a plan for Barnard, Vermont’s two village areas, 
including intersection safety, pedestrian circulation, traffic calming, establishing village identity, re-designing 
lakefront parking on Silver Lake, and exploring opportunities for infill development. 
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Chicago Metropolis 2020 Plan for Growth and Transportation-Contributed to this APA Burnham Award-winning project to 
explore alternative scenarios for growth and transportation investment and management for the Chicago Region. 
Developed alternative transportation investment strategies and budgets, and prepared modeling input files to analyze 
these scenarios with an advanced regional TransCAD model. 
 
Dresden School Transportation Committee—Conducted study on the Feasibility of Queue Jump Lane for the Ledyard 
Bridge Approach in Norwich, Vermont. Reviewed options and obstacles for establishing a bus-only during morning 
peak hours for buses, with the goal of reducing bus travel time and encouraging school bus and public transit use 
between Norwich, Vermont and Hanover, New Hampshire. 
 
Prairie Crossing Boulevard Plan, Grayslake, Illinois-Developed context sensitive integrated transportation and land use 
alternative plan for an abandoned Tollway right-of-way through a new urbanist development in Grayslake, Illinois. 
Integrated traffic and transportation design into community street network and land use patterns. Plan features 
landscaped boulevards, roundabouts, and improved street connectivity in the area. 
 

PROFESSIONAL CERTIFICATIONS AND MEMBERSHIPS 
 Professional Engineer – P.E., Vermont Board of Professional Engineering, License #6133 
 Member, Institute of Transportation Engineers (ITE)  
 Member, Congress for the New Urbanism, Transportation Planning Committee 
 Member, Board of Directors, CNU New England Chapter of CNU 
 Member, ITE/CNU Design Standards Task Force 

 

PUBLICATIONS 
Context Sensitive Design Approach for the Route 41 Corridor, Gibson, Lucinda E., and Dee Durham. Presented the 
Historic Roads National Conference in Portland, OR. Described multi-faceted approach including research, public 
involvement and education, used to develop a context sensitive plan for improvements to PA Route 41, an NHS 
route through scenic rural landscapes and Amish farms. April, 2004. 
 
Chicago Metropolis 2020: The Business Community Develops an Integrated Land Use/Transportation Plan, Gibson, Lucinda E., 
Frank Beal, John Fregonese, Norman Marshall. Presented at the ITE 2003 Technical Conference, Transportation’s 
Role in Successful Communities Presented in Fort Lauderdale, FL, 2003. 
 
Functional Classification for Multimodal Planning, Strate, Harry E., Elizabeth Humstone, Susan McMahon, Lucy Gibson 
and Bruce D. Bender, Transportation Research Record #1606, Transportation Planning, Programming, and Land 
Use, National Academy Press, Washington DC, 1997. 
 

SPEAKING ENGAGEMENTS (Partial List) 
Smart Growth Alternative for the Mountain View Highway Corridor, presented at the Citizens Organized for Smarter 
Alternatives to the Lehi City Council, Lehi, Utah, March, 2007. 
 
Smarter Alternatives to Highway Projects. Presented at the American Planning Association annual meeting in San 
Antonio, TX, April, 2006.  
 
Context Sensitive Traffic Engineering for Historic Road Corridors. Presented at the biannual Historic Roads Conference, 
Portland, Oregon, April, 2004. 
 
Emerging Transportation Planning Techniques for Smart Growth Planning. Presented at the Smart Growth Network annual 
conference in Burlington, VT, September, 2003. 
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NORMAN L. MARSHALL, PRINCIPAL 
nmarshall@smartmobility.com  

 

EDUCATION: 
 Master of Science in Engineering Sciences, Dartmouth College, Hanover, NH, 1982 
 Bachelor of Science in Mathematics, Worcester Polytechnic Institute, Worcester, MA, 1977 

PROFESSIONAL EXPERIENCE: 
Norm Marshall helped found Smart Mobility, Inc. in 2001. Prior to this, he was at Resource Systems Group, Inc. for 
14 years where he developed a national practice in travel demand modeling. He specializes in analyzing the 
relationships between the built environment and travel behavior, and doing planning that coordinates multi-modal 
transportation with land use and community needs.  

Transit Planning 

Regional Transportation Authority (Chicago) and Chicago Metropolis 2020 – evaluating alternative 2020 and 2030 system-
wide transit scenarios including deterioration and enhance/expand under alternative land use and energy pricing 
assumptions in support of initiatives for increased public funding.  
 
Capital Metropolitan Transportation Authority (Austin, TX) Transit Vision – analyzed the regional effects of implementing 
the transit vision in concert with an aggressive transit-oriented development plan developed by Calthorpe 
Associates. Transit vision includes commuter rail and BRT. 
 
Bus Rapid Transit for Northern Virginia HOT Lanes (Breakthrough Technologies, Inc and Environmental Defense.) – analyzed 
alternative Bus Rapid Transit (BRT) strategies for proposed privately-developing High Occupancy Toll lanes on I-95 
and I-495 (Capital Beltway) including different service alternatives (point-to-point services, trunk lines intersecting 
connecting routes at in-line stations, and hybrid).  
 
Central Ohio Transportation Authority (Columbus) – analyzed the regional effects of implementing a rail vision plan on 
transit-oriented development potential and possible regional benefits that would result. 
 
Essex (VT) Commuter Rail Environmental Assessment (Vermont Agency of Transportation and Chittenden County Metropolitan 
Planning Organization)—estimated transit ridership for commuter rail and enhanced bus scenarios, as well as traffic 
volumes. 
 
Georgia Intercity Rail Plan (Georgia DOT)—developed statewide travel demand model for the Georgia Department of 
Transportation including auto, air, bus and rail modes. Work included estimating travel demand and mode split 
models, and building the Departments ARC/INFO database for a model running with a GIS user interface. 
 

Regional Land Use/Transportation Scenario Planning 

Chicago Metropolis Plan and Chicago Metropolis Freight Plan (6-county region)— developed alternative transportation 
scenarios, made enhancements in the regional travel demand model, and used the enhanced model to evaluate 
alternative scenarios including development of alternative regional transit concepts. Developed multi-class 
assignment model and used it to analyze freight alternatives including congestion pricing and other peak shifting 
strategies. Chicago Metropolis 2020 was awarded the Daniel Burnham Award for regional planning in 2004 by the 
American Planning Association, based in part on this work.  
 
Mid-Ohio Regional Planning Commission Regional Growth Strategy (7-county Columbus region)—developed alternative future 
land use scenarios and calculated performance measures for use in a large public regional visioning project. 
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Envision Central Texas Vision (5-countyregion)—implemented many enhancements in regional model including multiple 
time periods, feedback from congestion to trip distribution and mode choice, new life style trip production rates, 
auto availability model sensitive to urban design variables, non-motorized trip model sensitive to urban design 
variables, and mode choice model sensitive to urban design variables and with higher values of time (more accurate 
for “choice” riders). Analyzed set land use/transportation scenarios including developing transit concepts to match 
the different land use scenarios. 
 
Baltimore Vision 2030—working with the Baltimore Metropolitan Council and the Baltimore Regional Partnership, 
increased regional travel demand model’s sensitivity to land use and transportation infrastructure. Enhanced model 
was used to test alternative land use and transportation scenarios including different levels of public transit. 
 
Burlington (Vermont ) Transportation Plan – Leading team developing Transportation Plan focused on supporting 
increased population and employment without increases in traffic by focusing investments and policies on transit, 
walking, biking and Transportation Demand Management. 

Roadway Corridor Planning 

State Routes 5 & 92 Scoping Phase (NYSDOT) —evaluated TSM, TDM, transit and highway widening alternatives for 
the New York State Department of Transportation using local and national data, and a linkage between a regional 
network model and a detailed subarea CORSIM model. 
 
Twin Cities Minnesota Area and Corridor Studies (MinnDOT)—improved regional demand model to better match 
observed traffic volumes, particularly in suburban growth areas. Applied enhanced model in a series of subarea and 
corridor studies. 

Developing Regional Transportation Model 

Pease Area Transportation and Air Quality Planning (New Hampshire DOT)—developed an integrated land use allocation, 
transportation, and air quality model for a three-county New Hampshire and Maine seacoast region that covers two 
New Hampshire MPOs, the Seacoast MPO and the Salem-Plaistow MPO. 
 
Syracuse Intermodal Model (Syracuse Metropolitan Transportation Council)—developed custom trip generation, trip 
distribution, and mode split models for the Syracuse Metropolitan Transportation Council. All of the new models 
were developed on a person-trip basis, with the trip distribution model and mode split models based on one 
estimated logit model formulation. 
 
Portland Area Comprehensive Travel Study (Portland Area Comprehensive Transportation Study)—Travel Demand Model 
Upgrade—enhanced the Portland Maine regional model (TRIPS software). Estimated person-based trip generation 
and distribution, and a mode split model including drive alone, shared ride, bus, and walk/bike modes. 
 
Chittenden County ISTEA Planning (Chittenden County Metropolitan Planning Organization)—developed a land use 
allocation model and a set of performance measures for Chittenden County (Burlington) Vermont for use in 
transportation planning studies required by the Intermodal Surface Transportation Efficiency Act (ISTEA). 

Research 

Obesity and the Built Environment (National Institutes of Health and Robert Wood Johnston Foundation) – Working with the 
Dartmouth Medical School to study the influence of local land use on middle school students in Vermont and New 
Hampshire, with a focus on physical activity and obesity.  
 
The Future of Transportation Modeling (New Jersey DOT)—Member of Advisory Board on project for State of New Jersey 
researching trends and directions, and making recommendations for future practice. 
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Trip Generation Characteristics of Multi-Use Development (Florida DOT)—estimated internal vehicle trips, internal 
pedestrian trips, and trip-making characteristics of residents at large multi-use developments in Fort Lauderdale, 
Florida. 
 
Improved Transportation Models for the Future—assisted Sandia National Laboratories in developing a prototype model 
of the future linking ARC/INFO to the EMME/2 Albuquerque model and adding a land use allocation model and 
auto ownership model including alternative vehicle types. 

Peer Reviews and Critiques 

C-470 (Denver region) – Reviewed express toll lane proposal for Douglas County, Colorado and prepared reports on 
operations, safety, finances, and alternatives. 
 
Intercounty Connector (Maryland) – Reviewed proposed toll road and modeled alternatives with different combinations 
of roadway capacity, transit capacity (both on and off Intercounty Connector) and pricing. 
 
Foothills South Toll Road (Orange County, CA) – Reviewed modeling of proposed toll road. 
 
I-93 Widening (New Hampshire) – Reviewed Environment Impact Statement and modeling, with a particular focus on 
induced travel and secondary impacts, and also a detailed look at transit potential in the corridor. 
 
Stillwater Bridge – Participated in 4-person expert panel assembled by Minnesota DOT to review modeling of 
proposed replacement bridge in Stillwater, with special attention to land use, induced travel, pricing, and transit use. 
 
Ohio River Bridges Projects– Reviewed Environmental Impact Statement for proposed new freeway bridge east of 
Louisville Kentucky for River Fields, a local land trust and historic preservation not-for-profit organization. 
 
Indiana I-69 – Reviewed model analyses from Indiana statewide travel demand model of proposed new Interstate 
highway for coalition, including the Environmental Law and Policy Center of the Midwest. 
 
Washington, DC region – Reviewed modeling of Potomac River bridge crossings. 
 
Phoenix, Arizona – Reviewed conformity analyses and long-term transportation plan under contract to Tempe, a 
municipality in the Phoenix region. 
 
Atlanta, Georgia – Reviewed conformity analyses and long-term transportation plan for an environmental coalition. 
 
Daniel Island (Charleston, South Carolina) – Reviewed Draft Environmental Impact Statement for large proposed Port 
expansion (the “Global Gateway”) for an environmental coalition. 
 
Houston, Texas– Analyzed air quality conformity and long-term transportation plan for an environmental coalition. 
 

PUBLICATIONS AND PRESENTATIONS (partial list) 
Sketch Transit Modeling Based on 2000 Census Data, with Brian Grady. Presented at the Annual Meeting of the 
Transportation Research Board, Washington DC, January 2006, and Transportation Research Record, No. 1986, “Transit 
Management, Maintenance, Technology and Planning”, p. 182-189, 2006. 
 
Travel Demand Modeling for Regional Visioning and Scenario Analysis, with Brian Grady. Presented at the Annual Meeting 
of the Transportation Research Board, Washington DC, January 2005, and Transportation Research Record, No. 1921, 
“Travel Demand 2005”, p. 55-63, 2006. 
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Chicago Metropolis 2020: the Business Community Develops an Integrated Land Use/Transportation Plan, with Brian Grady, 
Frank Beal and John Fregonese, presented at the Transportation Research Board’s Conference on Planning 
Applications, Baton Rouge LA, April 2003. 
 
 Chicago Metropolis 2020: the Business Community Develops an Integrated Land Use/Transportation Plan, with Lucinda Gibson, 
P.E., Frank Beal and John Fregonese, presented at the Institute of Transportation Engineers Technical Conference 
on Transportation’s Role in Successful Communities, Fort Lauderdale FL, March 2003. 
 
Evidence of Induced Travel, with Bill Cowart, presented in association with the Ninth Session of the Commission on 
Sustainable Development, United Nations, New York City, April 2001. 
 
Induced Demand at the Metropolitan Level – Regulatory Disputes in Conformity Determinations and Environmental Impact Statement 
Approvals, Transportation Research Forum, Annapolis MD, November 2000. 
 
Evidence of Induced Demand in the Texas Transportation Institute’s Urban Roadway Congestion Study Data Set, Transportation 
Research Board Annual Meeting, Washington DC: January 2000. 
 
Subarea Modeling with a Regional Model and CORSIM”, with K. Kaliski, presented at Seventh National Transportation 
Research Board Conference on the Application of Transportation Planning Methods, Boston MA, May 1999. 
 
New Distribution and Mode Choice Models for Chicago, with K. Ballard, Transportation Research Board Annual Meeting, 
Washington DC: January 1998. 
 
Land Use Allocation Modeling in Uni-Centric and Multi-Centric Regions, with S. Lawe, Transportation Research Board 
Annual Meeting, Washington DC: January 1996. 
 
Multimodal Statewide Travel Demand Modeling Within a GIS, with S. Lawe, Transportation Research Board Annual 
Meeting, Washington DC: January 1996. 
 
Linking a GIS and a Statewide Transportation Planning Model, with L. Barbour and Judith LaFavor, Urban and Regional 
Information Systems Association (URISA) Annual Conference, San Antonio, TX, July 1995. 
 
Land Use, Transportation, and Air Quality Models Linked With ARC/INFO, with C. Hanley, C. Blewitt, and M. Lewis, 
Urban and Regional Information Systems Association (URISA) Annual Conference,: San Antonio, TX, July 1995. 
 
Forecasting Land Use Changes for Transportation Alternative, with S. Lawe, Fifth National Conference on the Application 
of Transportation Planning Methods, Seattle WA, April 1995. 
 
Forecasting Land Use Changes for Transportation Alternatives, with S. Lawe, Fifth National Conference on the Application 
of Transportation Planning Methods (Transportation Research Board),: Seattle WA, April 1995. 
 
Integrated Transportation, Land Use, and Air Quality Modeling Environment, with C. Hanley and M. Lewis Fifth National 
Conference on the Application of Transportation Planning Methods (Transportation Research Board), Seattle WA, 
April 1995. 
 

MEMBERSHIPS/AFFILIATIONS 
Member, Institute of Transportation Engineers 
Individual Affiliate, Transportation Research Board 
Member, American Planning Association 
Member, Congress for the New Urbanism 
Technical Advisory Committee Member and past Board Member, Vital Communities (VT/NH) 



 

 

Bob Battalio, P. E. 
Principal 

 
Mr. Battalio has extensive experience with flood management, restoration design, coastal engineering, 
preparation of construction documents, and project management. His training and work experience is focused in 
the coastal and estuarine areas, wetland and creek restoration design, and waterfront civil engineering projects. 
He has directed all phases of waterfront and restoration civil works, including field data collection, conceptual 
design, preliminary design/feasibility analysis, final design/construction documents, and construction 
management.  
 
Education 
 

M.E., 1985 
 
 
B.S., 1983 

Civil Engineering (Coastal Engineering) 
University of California, Berkeley 
 
Civil Engineering, 
Virginia Polytechnic Institute and State University, Summa Cum Laude 
 

Professional 
Registration 

                           Civil Engineer, State of California, C41765; State of Washington, 42109 
 

 
Memberships 
 

 Chi Epsilon National Civil Engineering Honor Society 
American Society of Civil Engineers 
American Shore and Beach Preservation Association (Years 2000–
2004 Director, Northern California Vice President) 
The Surfrider Foundation  
California Marine Parks and Harbors Association (Year 2000 and 
2001 State President) 
 

Selected 
Project 
Experience 

Napa Salt Ponds Restoration Studies, San Pablo Bay / Napa River, California, 1998–
2005, for the State Coastal Conservancy and US Army Corps, San Francisco District. 
Project director for conceptual design, modeling of hydrodynamics, sediment transport 
and salinity, habitat conversion modeling, engineering feasibility and restoration design. 
Also, field data collection and analysis, and coordination with surveying and feasibility 
study and EIS/R preparation, and conformance with Corps’ procedures. Mr. Battalio was 
engineer of record for final design (preparation of construction documents) for the Phase 1 
restoration.  Phase 1 restoration totaled 3,000 acres of former salt ponds (Ponds 3,4 and 
5), and was successfully completed within the estimated budget and schedule in early 
2007. 

 Guidelines and Specifications for Coastal Flood Mapping, 2004. Contributed to a large 
study performed for the Federal Emergency Management Agency (FEMA).  PWA 
participated in the evaluation and update of FEMA’s Guidelines and Specifications for 
mapping of coastal flood hazards on the Pacific Coast.  Mr. Battalio led key technical 
areas: wave transformations, wave runup and overtopping, definition of the 100-year 
event in terms of joint occurrence of high wind wave and high water levels, and wind wave 
generation in sheltered waters such as San Francisco Bay. 

 Wind Wave Study, DRMS, 2006-7. Provided technical leadership for a focused study of 
wind wave generation in the Sacramento-San Joaquin Rivers Delta for the Delta Risk 
Management Study (DRMS).  Wind data were analyzed and converted into a spatial 
probabilistic model of speed and direction. Parametric wind wave generation and wave 
runup equations were converted into look-up tables to facilitate evaluation for a range of 
wind and fetch conditions. The tools were provided for use in evaluating the risk in wave-
induced damages to flood control levees, within the overall levee failure risk assessment.  



 

 

Selected 
Project 
Experience 
(continued) 

Coastal Flood Mapping, Washington, 2000-2005. Directing analyses of coastal flooding 
and flood hazard mapping for Whatcom County, Washington (Puget Sound), in 
cooperation with FEMA Region X.  Mapping was accomplished for Sandy Point and Birch 
Bay. Key issues include tides, water levels, winds, wind wave generation, wave runup, 
overtopping, and coastal structure evaluation. New methodologies were developed to 
better represent the flood potential for sheltered waters of Puget Sound, and influenced 
the development of the Guidelines and Specifications for Pacific Coastal Flood Studies.  
 

 Pacifica State Beach Restoration, 2000-2004. Led coastal engineering and 
geomorphology services provided to the City of Pacifica for restoration of Pacifica State 
Beach. The project entailed evaluation of the beach morphology including consideration of 
sea level rise, flooding, erosion and the effect of prior disturbances. Recommendations 
included a set-back zone from which fill and development were removed, and the 
geometry to be restored with sands and cobbles consistent with the native materials. The 
project was constructed in 2004, and was awarded Best Restored Beach (2005) by the 
American Shore and Beach Preservation Association. The project involved a multi-
discipline team and included sand placement for beach nourishment, removal of coastal 
armoring, demolition of buildings, renovation of restroom / showers and parking, a new 
bike and pedestrian trail, and storm water treatment wetlands.  Also, beach restoration 
accommodated enhancement of the San Pedro Creek mouth and lagoon for ecologic and 
coastal / fluvial flood control benefits.  

 Surfer’s Point Coastal Restoration, 2004 – ongoing. Led coastal engineering and 
geomorphology services provided to the City of San Buenaventura, California, for 
restoration of a highly disturbed and highly used shore at the Ventura River Mouth.  The 
restoration consists of placing a cobble berm and dunes in the paved area and setting 
back the bike path and other development 65 ft landward of the existing bike bath. The 
project is permitted and the design phase started in 2007. 
 

 Goleta Beach, California, The Goleta Beach Master Planning and Community Visioning 
Process developed alternative plans for Goleta Beach County Parks; A key objective was 
sustainability over 20 years, taking into account long-term environmental change.  The 
proposed study will provide information on the likely future evolution of the shoreline and 
provide a conceptual design based on the vision developed by the Working Group. 
 

 South San Francisco Bay Salt Pond Restoration, 2004- ongoing. PWA is leading a team of 
consultants to help plan and implement restoration of 15,100 acres of salt ponds in south 
San Francisco Bay, California. Mr. Battalio provided leadership for Coastal Flood 
Management and Wetland Restoration Design aspects of the project.  
 

 Martinez Regional Shoreline Marsh Restoration Project, California, 1998–2002. Directed 
construction document preparation construction support activities for this combined flood 
control and tidal wetlands restoration project at the mouth of Alhambra Creek. The project 
satisfies mitigation requirements for Caltrans and enhances public access facilities for the 
East Bay Regional Park District while providing flood control benefits to the City of 
Martinez. The project entailed dredging and excavation to increase the creek cross-section, 
restore adjacent wetland terraces, and restore a tidal wetland basin tributary to the creek. 
 The project was successfully constructed, and Caltrans lauded the project with its 
Excellence in Transportation Award, The Environment (2003). PWA is presently monitoring 
the project, which has met all performance goals to date.  
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Selected 
Project 
Experience 
(continued) 

Petaluma Marsh Restoration Design, Novato, California, 2001–2007, for the Marin 
Audubon Society. Project Director for the design of 100-acre tidal wetland restoration 
tributary to the Petaluma River. Included design of a flood control levee to mitigate 
tidal flooding and wave action to adjacent rail corridor.  The project was successfully 
constructed in 2005-2007 and PWA is presently providing monitoring of the site 
evolution and performance.  

 Crissy Field Wetland Inlet Studies, San Francisco, California, 1999-2007. For the National 
Park Service, Golden Gate Parks Conservancy, and Presidio Trust, led the coastal 
processes evaluation of the inlet and adjacent shore following construction of a new tidal 
lagoon in Crissy Field Park. One study resulted in a quantified conceptual model of inlet 
closure and natural breaching frequency to aid in the adaptive management of the system 
and evaluation of the benefits of expansion of the wetland. The work includes significant 
monitoring, including directional wave spectra, surveys of inlet morphology, and tracking 
of sand erosion and deposition.  

 Larkspur Ferry Terminal Maintenance Dredging, California, 1989–2000, for the Golden 
Gate Bridge, Highway & Transportation District. Project Engineer responsible for 
construction documents and permit applications for five episodes of maintenance 
dredging of the Larkspur Ferry Terminal Berthing Basin and Channel, including over 
1,000,000 cubic yards of dredging and disposal.  
 

 
Selected Papers and Published Reports 
 

Battalio, R.T., D. Danmeier and P. Williams, Predicting Closure and Breaching Frequencies of Small Tidal Inlets –A 
Quantified Conceptual Model. Proceedings of the 30th International Conference of Coastal Engineering, ASCE,(in 
press 2007). 
 
Garrity, Nicholas J., Robert Battalio PE, Peter J. Hawkes PhD, Dan Roupe, EVALUATION OF EVENT AND 
RESPONSE APPROACHES TO ESTIMATE THE 100-YEAR COASTAL FLOOD FOR PACIFIC COAST 
SHELTERED WATERS, Proceedings of the 30th International Conference of Coastal Engineering, ASCE,(in press 
2007). 
 
MacArthur,  Robert C. , Robert G. Dean  and Robert Battalio, WAVE PROCESSES IN NEARSHORE 
ENVIRONMENT FOR HAZARD IDENTIFICATION Proceedings of the 30th International Conference of Coastal 
Engineering, ASCE,(in press 2007). 
 
Coulton, Kevin G., Bob Battalio, Nick Garrity, Carmela Chandrasekera and Paula Cooper, Coastal Flood 
Studies in Puget Sound, Washington State, USA, Solutions to Coastal Disasters ’02, Conference Proceedings, 
February 24–27, 2002, San Diego, CA, ASCE, pp 267–281. 
 
Brendan DeTemple, R.T. Battalio, and James Kulpa, Measuring Key Physical Processes in a California Lagoon, 
Proceedings of the 1999 Conference of the California Shore and Beach Preservation Association, Sand Rights 
‘99, September 23–26, 1999, Ventura, CA, ASCE, pp 133–147. 
 
Battalio, R.T. and R.B. Dornhelm, 1997. Sea level rise in San Francisco Bay, California. Proceedings of the 
1997 National Marina Research Conference, International Marina Institute, 16 pp. 
 
Battalio, R.T. and D. Trivedi, 1996. Sediment transport processes at Ocean Beach, San Francisco California. 
Proceedings of the 25th International Conference, ASCE, Coastal Engineering 3(208):2691–2704. 
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Battalio, R.T. and A. Bertolotti, 1987. Modeling Applications in Coastal Engineering. Proceedings: Coastal 
Zone ‘87 Conference, 5th Symposium on Coastal and Ocean Management, Vol. 2, pp. 1630–1643. 
 
Nichol, J., R. Battalio, R. Nathan, R. Boudreau and D. Bombard, 1986. An Example of a Destination Harbor for 
Pleasure Craft. Bulletin of the Permanent International Association of Navigation Congress, PIANC, No. 55, pp. 33–43. 
 
Battalio, R.T., 1985. A Comparison of Two Methods of Calculating Longshore Sediment Transport Rates Using 
Field Data. Masters Thesis, U.C. Berkeley, May. 
 
Battalio, R.T., 1984. Selected Techniques for Measuring Directional Wave Spectra. Selected Reports in Ocean 
and Arctic Engineering, U.C. Berkeley. 
 



 

Mark Lindley, P.E. 
Senior Associate         

Mr. Lindley is a water resources engineer with experience in creek and wetland restoration design, 
construction management, environmental impact/CEQA review, hydraulic design, surface and groundwater 
hydrology, field data collection, water quality, and remediation. His graduate studies focused on the application 
of analytical and numerical modeling techniques to hydraulic routing and sedimentation in wetlands, 
impoundments, detention basins and small sediment control structures. 
 
Mr. Lindley combines his expertise in technical analyses and engineering design with his project management 
responsibilities to effectively address client needs. His technical work has included analysis and engineering 
design guidance in creek and wetland restoration projects, as well as hydraulic design guidance for flood 
control projects and environmental impact analysis for CEQA projects.   
 
Mr. Lindley has managed design and construction of wetland restoration projects including slough channel 
excavation, levee breaching and lowering, levee and wind wave berm construction, installation of culverts and 
hydraulic structures, and re-vegetation.  He has also provided construction management services for creek 
restoration projects including the implementation of grade control structures, toe protection, and biotechnical 
stream bank stabilization methods.  
 
Additionally, Mr. Lindley has managed work efforts to collect data for physical characterization of project sites 
that include small and full-scale field studies for marsh and estuarine monitoring, stream monitoring, 
topographic and hydrographic surveying, and groundwater monitoring.  Mr. Lindley also has significant 
experience in the design, construction and operation of soil and groundwater remediation and treatment 
systems. 
 
Education 
 

M.S., 1994 Biosystems & Agricultural Engineering,  
Oklahoma State University, Stillwater, OK 
 

 
 

B.S., 1989 Mechanical Engineering 
University of Kentucky, Lexington, KY 
 

Professional 
Registration 

2004 Civil Engineer, California (License No. C 66701) 

  
Awards Phoenix Award for Outstanding Master’s Student—First Runner-Up 
  
Professional 
Societies 

American Society of Agricultural Engineers 

  
Selected Project 
Experience 

Petaluma Marsh Restoration Project, Construction Management. Marin County, 
California. Provided construction management and observation services for the 
Petaluma Marsh Restoration Project, which entailed re-creation of a 102-acre tidal 
marsh on diked and subsided farmland.  The restoration plan included excavation of 
tidal slough channels, breaching and lowering the existing perimeter levee, creation 
of wind-wave berms, construction of a significant new levee to protect an adjacent 
railroad easement, and revegetation. 
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 Martinez Salt Marsh Restoration Project, Post-Construction Marsh Restoration 
Monitoring.  Contra Costa County.  Managed mitigation monitoring for a restored 
salt marsh for the California Department of Transportation.  The mitigation project 
included removing fill, excavating a slough channel network, revegetation, and 
public access trails and bridges.  Post-construction mitigation monitoring involves 
geomorphic monitoring of marshplain and slough channel development and 
biological monitoring of vegetation establishment and endangered species habitat 
development. 
 

Selected Project 
Experience 
(continued) 

Bahia Marsh Restoration Project, Wetland Design.  Marin County.  Developed 
wetland restoration design plans to restore both diked and filled baylands to tidal 
marsh.  Restoration designs include grading plans, an excavated slough channel 
network, breaching and lowering levees, phased water level management with 
culvert structures, seasonal wetland enhancement, and revegetation.  Project is 
ongoing including support for permitting and EIR processes and development of 
preliminary through final design drawings and specifications.  
 

 Los Capitancillos Wetland Mitigation Project, Wetland Design. San Jose, 
California. Conducted hydrologic and hydraulic analysis and design of freshwater 
mitigation wetland facility for Santa Clara Valley Water District. Provided preliminary 
design of grading, clean soil liner, as well as, inlet and outlet channels and 
structures. Analyses included water usage, percolation and seepage, rainfall-runoff, 
and flood routing. 
 

 Hamilton Seasonal Wetland Design Guidelines, Wetland Design. Novato, 
California. Developed design guidelines for seasonal wetland at the Hamilton 
Airfield. Provided water balance and percolation analyses related of placement of 
dredged materials at pilot seasonal wetland sites. 
 

 Lincoln Creek Restoration, Creek Restoration Design.  Auburn, California.  
Developed Creek Restoration design plans for day-lighting a 500 feet reach of Lincoln 
Creek within the Auburn School Park Preserve for the City of Auburn.  Conducted 
hydraulic analyses and engineering design for the restored creek to determine design 
sections and rock sizes that met the client’s aesthetic requirements for the park and 
engineering design/stability requirements.  Developed design drawings from conceptual 
level through 100% construction plans. 
 

 Sonoma Baylands Wetlands Demonstration Project, Post-Construction Marsh 
Restoration Monitoring. Sonoma County, California.  Managed a team of surveyors 
and vegetation, avian, and fish scientists in the monitoring of a marsh restoration 
project for the U.S. Army Corps of Engineers.  The Sonoma Baylands Wetlands 
Demonstration Project utilized dredge materials to raise the elevation of subsided 
farmland by several feet to approximately mean tide level to accelerate the 
establishment of wetland vegetation. Post-Construction Restoration Monitoring is 
focused on slough channel development, tidal elevation monitoring, sedimentation, bird 
and fish use, and vegetation establishment. 
 

 Alamo Creek Restoration Project, Construction Management. Contra Costa 
County, California. Provided construction management and observation services for the 
Alamo Creek Restoration Project which entailed re-creation of a multi-stage channel for 
6,000 feet of the deeply incised main branch and channel relocation of 3,000 feet of the 
east branch. The restoration plan included grading, grade control, bank restoration and 
vegetative treatments. 
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 Laguna de Santa Rosa, Suspended Sediment/Turbidity Monitoring. Santa Rosa, 
California. Monitored turbidity, water level and flow at three locations discharging into 
the Laguna de Santa Rosa for the U.S. Army Corps of Engineers.  Turbidity was 
measured with optical backscatter instruments calibrated to estimate suspended 
sediment concentrations at each location.  Suspended sediment data was utilized with 
flow data to estimate sediment yield into the Laguna de Santa Rosa to help determine 
sedimentation rates within the Laguna and to guide decisions on projects to limit 
sedimentation. 
 

Selected Project 
Experience 
(continued) 

Windemere Development, Surface Runoff Management. Contra Costa County, 
California. Conducted analysis and design of water quality treatment and flood control 
detention facilities for the Windemere Development. Developed a sediment 
management and monitoring plan for a wetland detention basin, collecting runoff from 
the Windemere Development. 
 

 Wendt Ranch Development, Surface Runoff Management. Contra Costa County, 
California. Conducted hydrologic and hydraulic analysis and design of water quality 
treatment and flood control detention facilities for the Wendt Ranch Development. 
 

 San Francisco Electric Reliability Project, Environmental Impact Review.  San 
Francisco, California.  Provided environmental review of a proposed power plant in San 
Francisco for the California Energy Commission. The environmental review was 
focused on the utilization of recycled wastewater from the City of San Francisco’s 
combined sewer system and treated onsite for power plant evaporative cooling.  In 
addition, the project site is located in a historic industrial area with existing subsurface 
impacts from previous land uses that required specific assessment and management to 
limit risks to onsite workers and neighboring businesses and residences.  Other 
analyses included assessing potential flooding, erosion, and water quality impacts 
related to the plant’s construction and operation. 
 

 Soil and Water Resource Compliance Reviews, Storm Water Pollution Prevention 
Plan review and implementation.  Throughout California.  Provided technical review 
of construction and operation Storm Water Pollution Prevention Plans (SWPPPs) for 
several power plants located throughout California on behalf of the California Energy 
Commission.  Review of SWPPPs to determine if the SWPPPs met the requirements of 
Conditions of Certification specified in the Energy Commission’s licensing decision and 
included sufficient detail and specified appropriate Best Management Practices (BMPs) 
to address potential erosion and water quality impacts.  Site visits involved inspection of 
installed BMPs to verify that the measures included in the SWPPP were properly 
installed in preparation for the rainy season. 
 

 Blythe Energy Project - Phase II, Environmental Impact Review.  Blythe, California. 
Provided environmental review of a proposed power plant in Blythe for the California 
Energy Commission. The environmental review was focused on the impacts of the 
proposed use of groundwater on the neighboring Colorado River.  Other analyses 
included assessing potential flooding, erosion, and water quality impacts related to the 
plant’s evaporation pond, retention basin, and storm water drainage channels. 
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Christian Nilsen, P.E. 
Associate 
 
Christian Nilsen is a registered Professional Engineer with experience in natural hydrologic systems 
functioning and stream/wetland restoration design. He has expertise with a variety of hydrologic and 
hydraulic computer models to aid in the design and prediction of restoration project performance. In 
addition, he has experience in flood hazard modeling, assessment, and design, including FEMA floodplain 
mapping and flood map revisions.   
 
Education M.Sc. 2005 Civil & Environmental Engineering 

Stanford University, Stanford, California 
   
 B.S. 2001 Texas A&M University, College Station, Texas 

Water Resources Engineering  
  
Professional 
Registration 

Civil Engineer, CA, # C69530 
 

  
Awards 1998 – Engineering Scholars Program 

2000 – Chi Epsilon, Civil Engineering Honor Society  
2000 – Summer Research Grant, Texas Water Resources Institute 

  
Selected Project 
Experience 
(prior to PWA) 

Fairfield Corporate Commons Hydrology Assessment; Solano County, 2005-
2007. Project Manager. Assessed impacts of a mixed-use development on flood 
surface elevations in adjacent Dan Wilson Creek. Prepared a successful FEMA letter 
of map revision allowing for approval of a bridge vital to the region’s transportation. 
Investigated the hydrology of onsite existing wetlands through one wet season and 
developed a water balance model to inform future mitigation design. Assessed 
stormwater management alternatives for the proposed project and designed 
stormwater infrastructure including various detention and infiltration basins as well as 
other water quality BMPs.  
 

 Jefferson-Martin Substation Wetlands Investigation; San Mateo County, 2005-
2006. Project Engineer. Investigated existing seasonal wetlands and developed a 
hydrologic monitoring program to measure wetlands hydroperiods in a groundwater 
dependent system. Developed a continuous simulation water accounting model to 
inform design of mitigation wetlands and the potential for success. Working together 
with soil scientists and engineers, designed the mitigation wetlands.  
 

 Allan Witt Park Stormwater Management Plan; Solano County, 2005-2007. Project 
Manager. Investigated existing stormwater infrastructure at a proposed infill site and 
developed a hydraulic model to assess post-project capacity. Recommended and 
designed vegetated swales as Best Management Practices to enhance stormwater 
quality at the site. Developed a watershed-wide hydrologic model to study the impact 
that stormwater detention would have on downstream residents. 
 

 Pacific Commons Stormwater Monitoring Program; Fremont, California 2005-
2007. Project Engineer. Worked on a design team for a 15-acre stormwater treatment 
wetland. Worked with the Regional Water Quality Control Board to develop a 
monitoring program for pollutant loads, and implemented an interim monitoring 
program to help establish baselines for future programs. 
  

 Placer County Water Systems Infrastructure Plan; Placer County, California 2001-
2003. Project Engineer. Estimated future treated water demands and developed a 
water distribution model to evaluate how an existing water network can keep pace 



with rapid growth. Developed water treatment and distribution alternatives that 
became the basis for a long-term capital improvement program. 
  

 Dry Creek Recycled Water Groundwater Recharge Feasibility Study; Roseville, 
California. 2002-2004. Task Manager. Investigated the viability of a recycled water
recharge program from a hydrologic and a regulatory perspective. Developed conceptual
alternatives to recharge water through direct and in-lieu means and performed site 
investigations at potential direct recharge sites.  
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   Landscape Architects & Planners

CAROLYN RADISCH
Urban and Transportation Planner

University of California, Berkeley, 
Masters of City and Regional Planning, 1995
Masters of Civil Engineering, Transportation Engineering, 
1995

California Polytechnic State University, San Luis Obispo
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Oman Analytics was founded in 1988 to provide advanced research, professional, and technical
services based on computerized analysis to the environmental, engineering, and community planning
and development professions.

Michael F. Oman

Mr. Oman is the principal and owner of Oman Analytics.  He brings thirty years of professional
planning and engineering experience to the firm including Director of Economic Development and of
Land Use and Environment for the Boston metropolitan planning agency, the MAPC.  He holds
bachelors degrees in civil engineering and political science from the Massachusetts Institute of
Technology (MIT) and a masters in Urban and Environmental Policy from Tufts University.

Mr. Oman has been a partner in Connery Associates where he developed techniques of computer land
use and planning analysis and wrote and implemented plans and regulations for a number of
Massachusetts communities.  He left Connery Associates, with which he maintains close ties, to found
Oman Analytics.

Immediately previous to reactivating Oman Analytics, he has served as Director of Transportation
Planning for the Chittenden County Regional Planning Commission/Metropolitan Planning
Organization.  There, he was responsible for all aspects of transportation planning including the
County's first full Long Range (20 year) Transportation Plan under the Federal Intermodal Surface
Transportation Efficiency Act of 1991 (ISTEA) and Transportation Improvement Program (TIP) for
Chittenden County, Vermont's only metropolitan county.  This plan has resulted in numerous
innovations in Vermont transportation planning including the first land use linked transportation
demand model, a thorough understanding of congestion in the metropolitan region, a greater emphasis
on maintenance of the existing transportation system and a greater emphasis on pubic transportation. 
Because of the unique character of Chittenden County, spanning both urban and rural communities,
this work was unique in responding to both rural and urban transportation needs in a single approach.

Oman analytics emphasizes traffic and transportation oriented planning services, including
comprehensive community plans, corridor and facility planning, modal planning including pedestrian
and bicycle plans, transit and vehicular circulation plans, parking including innovative solutions, access
management, traffic calming, site development and traffic impact analyses, and traditional
neighborhood (TND) plans and context sensitive solutions/designs (CSS/CSD). Special emphasis on
the relationship between transportation and land use/development.

Additional services include impact analysis, computer mapping/GIS, general community planning and
zoning including master plans, growth management plans and component plans (e.g. traffic and
transportation, open space), fiscal impacts analysis, zoning and other regulatory support and capital
program and budget where appropriate. Oman Analytics also offers expert witness services relative to
traffic and transportation matters.
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OMAN ANALYTICS: SELECTED PROJECTS

City of Burlington, VT Comprehensive Transportation Plan (Current) With Smart Mobility, Inc
and Office of Robert White, develop comprehensive transportation plan for the City, including
vehicular, pedestrian and bicycle circulation, transit, and parking strategies, and projects.

Pedestrian Safety Improvement Study, City of Winooski, VT (9/05) Evaluate pedestrian access
options, and safe route to school at the Winooski Education Center.

Traffic Impact of Sewer Expansion; Town of Milton, VT (for CCMPO)(8/02) Estimate likely
development impact of proposed sewer extension in Milton and evaluate likely traffic impacts.

Town of St Johnsbury: Historic Main Street Partnership Study; Assessment of Historic
Buildings, Site, and Parking & Wayfinding (8/01) With Vermont Design Institute, detailed parking
studies and assessment of actual parking demand in downtown; parking management strategy.

City of Burlington: Redesign of Shelburne Road “Rotary” (2/02) Traffic analysis and design for
replacement of non-standard and dangerous intersection at gateway to Burlington on critical Shelburne
Rd (US Route 7) entrance with Robert White, Landscape Architects.

Chittenden County Metropolitan Planning Organization and Northwest Regional Planning
Commission: US Route 7 Corridor Management Plan Winooski to Georgia (9/01) In collaboration
with Kathleen Ryan, Landscape Architect, developed comprehensive corridor management strategy
and plan that addresses roadway, pedestrian and streetscape, and extensive public transportation
improvements, and development strategies that will enhance both transportation and community life.

Addison County Regional Planning Commission and Town of Middlebury; Middlebury/US
Route 7 Corridor Management Plan (11/98) In collaboration with Kathleen Ryan, Landscape
Architect, and Community Planning and Design, developed a comprehensive corridor management
plan consisting of roadway, pedestrian and streetscape improvements and potential development
controls that provide realistic solutions in this difficult corridor.

Village of Essex Junction: Traffic Impact Analysis for Whitcomb Farm Developmet. (8/98)
Retained by Town to provide an unbiased analysis of the traffic impact associated with large residential
development project.

Traffic Calming and Alternative Transportation for Five Addison County Towns, 9/97 Addison 
County Regional Planning Commission, 9/97 In collaboration with Kathleen Ryan, Landscape
Architect, developed traffic calming plans for six villages in Addison county heavily impacted by
through arterial traffic.

Chittenden County Long Range Transportation Plan, Chittenden County Metropolitan Planning
Organization (MPO), 1996 As Transportation Director, developed the County's first full Long Range
Transportation Plan under the Federal Intermodal Surface Transportation Efficiency Act of 1991
(ISTEA) providing for the investment of approximately $400M of transportation improvements over
the next twenty years and addressed all modes in Vermont’s only urban metropolitan area.
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Summary 
The Transportation Corridor Agencies (TCA) present voluminous traffic modeling and analysis 

attempting to show that a new toll corridor is necessary to accommodate future traffic needs in South Orange 
County.1  But a close look at the numbers and analysis presented show that a refined series of arterial and I-5 
improvements could practically and cost-effectively meet future traffic demand without sacrificing 
irreplaceable natural resources.  
 

TCA rejected a similar alternative (the Arterial Improvements Plus or “AIP” alternative) from full 
consideration in the DEIS/SEIR because of purported high displacement impacts and associated costs. 
Notably, these purported displacements and costs were not supported by any description of methodology and 
assumptions, either in the DEIS/SEIR or in its underlying technical reports.  This critical gap precludes 
assessment of whether these costs are real.  Moreover, displacement impacts for roadway projects can often 
be reduced or eliminated through design refinements, such as re-striping, widening on one side where no 
displacement would result and moving the centerline, not widening at all on sections where projected demand 
is low,  The TCA never engaged in any effort to refine the design of the AIP alternative to avoid displacement.  

 
In fact, a refined version of the AIP alternative, which includes limited I-5 widening and arterial 

improvements, could provide superior traffic benefits—and minimize or eliminate displacement impacts and 
costs—completely avoiding the heavy environmental cost of building a new toll road through south Orange 
County parks and ecological reserves.  Moreover, if this refined alternative included High Occupancy Toll 
(HOT) lanes instead of High Occupancy Vehicle (HOV) lanes on the I-5 assumed in the AIP alternative, an 
important source of new revenue would be created to help fund the project while maximizing efficiency.   
 

This refined scenario represents a balanced approach, combining the addition of one HOV or HOT 
lane on high-demand segments of I-5 with a set of arterial improvements similar to those tested in the AIO 
(Arterial Improvements Only) alternative of the DEIR/DEIS.  The arterial improvements might include 
expanding of Antonio Parkway/Avenida La Pata to an eight-lane smart street from Oso Parkway to San Juan 
Creek Road and to a six-lane smart street from San Juan Creek Road to Avenida Pico, and other 
improvements, accomplished so as to avoid displacement impacts. 

 

                                                      
1 Environmental Impact Statement/Subsequent Environmental Impact Report and Draft Section 4(f) Evaluation for the South Orange 
County Infrastructure Improvement Project (DEIS/SEIR) and the associated Traffic and Circulation Technical Report (TCTR) 
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Traffic Performance 
 

The traffic performance of a combined arterial/I-5 approach such as the AIP alternative compares 
favorably with any of the toll road corridor alternatives proposed by TCA, whether the performance metric is 
reducing future Interstate 5 congestion, reducing vehicle delay on the arterial system, or reducing total vehicle 
hours of travel.   

 
Metric 1:  Reduction of Future I-5 Congestion 
   
The Traffic Technical Report summarizes projected 2025 congestion on I-5 in terms of Percent of 

Daily I-5 VMT [vehicle miles traveled] in the Study Area Under Congested Conditions.  For the No Action 
alternative, the statistic [percentage increase?] is 16.9%. The values for the 11 new toll road alternatives range 
from 2.4% - 15.2%. The AIP alternative outperforms all the new toll road alternatives, with only 2.2% of daily I-5 VMT 
operating under congested conditions in 2025.   

 
Metric 2:  Vehicle Delay on Arterials 
 
The Traffic Report summarizes year 2025 arterial roadway congestion in terms of Vehicle Delay on the 

Arterial System. For the No Action alternative, the number is 9,944 hours of delay during the morning and 
afternoon peak traffic periods . The values for the 11 new toll road alternatives range from 7,677 to 8,708. 
Again the AIP alternative outperforms all toll road alternatives, with a value of 7,589. 

 
Metric 3:  Total Vehicle Hours Traveled 

 
Finally, the Traffic Report analyzes total vehicle hours of travel (VHT) for the modeled area of 

impact.  Compared to the No Action alternative, the 11 toll road alternatives reduce VHT by 0.01% to 
0.16%.  The combined scenario is shown as reducing VHT by a comparable 0.08%.   

 
It is critical to bear in mind that even under TCA’s flawed approach to traffic modeling, the 

combined alternative under-performs the best performing toll road alternative by only a small fraction of one 
percent.  In reaching these numbers, TCA declined to employ universally accepted modeling procedures that 
take into account the effects of congestion on trip distribution by using “feedback loops” to provide a far 
more accurate projection of traffic impacts – despite TCA’s acknowledgement that such modeling would 
reduce the traffic benefits of the toll road alternatives relative to the other alternatives.  TCA’s stated rationale 
for this decision was that the more accurate modeling would likely have shown a relative improvement in the 
performance of the AIP of up to one percent – a difference it described as “relatively minor.” (Traffic and 
Circulation Technical Report “TCTR”, p. 1-10)  But even a one percent difference is over ten times the 
difference between the best performing alternative and the AIP using TCA’s own calculations.  

 
The TCA’s conclusion that a toll road corridor alternative will most effectively reduce Vehicle Hours 

Traveled is therefore undermined by the TCA’s own methodology and assumptions.  Indeed, more accurate 
modeling using standard feedback loop procedures would likely show that a combined alternative would 
outperform the toll toad alternatives in VHT reduction. 
 

Displacement Impacts and Costs   
 
The DEIS/SEIR rejects a combined alternative as infeasible based on “project costs” and because it 

purportedly “displaces 898 residences.” (DEIS/SEIR, ES-16) The costs are in large part due to the purported 
displacements, so the estimate of displaced residences is critical to the feasibility determination.  The 
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DEIS/SEIR fails to document, however, how the displacements were estimated.  A technical report entitled Draft 
Relocation Impacts Technical Report: Final (December 2003) states the properties were counted if they fell 
within “limits of disturbance.” While there are some definitions as to when properties are considered 
disturbed, no information is given as to how the area of disturbance was calculated along existing roadways.  
Since the AIP alternative would generally require a mere 13-foot widening on each side of I-5, the estimated 
displacements appear on their face to be unrealistically high.  

 
In any event, TCA failed to take into consideration how even minor refinements to the design of the 

AIP might greatly reduce or even eliminate these impacts and costs.  These include refinements such as re-
striping, widening on one side and moving the centerline, or not widening at all on sections of the I-5 and 
selected arterials where projected future traffic demand is low.  Such a refinement process is critical when 
working within the constraints of the built environment.  Simply laying down a wide buffer of potential 
impacts and counting properties touched does not represent a serious consideration of non-toll road 
alternatives.       

 
This refusal to refine the AIP or other non-toll road alternatives markedly contrasts with the 

numerous variations of a toll road alternative considered in the DEIR/DEIS that were developed to reduce 
negative impacts such as displacement.  The AIP alternative should have similarly been refined to identify the 
design capable of providing maximum benefits while minimizing displacements and costs.  

 
Refinements might include no widening of the I-5 along segments modeled as uncongested assuming 

implementation of the arterial improvements.  Where I-5 lanes need to be added, the centerline could be 
shifted slightly so that widening impacts only one side of the road where needed to avoid or minimize 
displacement impacts.  Similarly, alternative alignments and re-striping could avoid or minimize displacement 
for the arterial widening.  By avoiding displacement impacts, these modifications are likely to be cost 
effective.  The documentation reflects that none of these obvious refinements were considered.      

 
Conversion to HOT lanes should also be seriously considered. HOT lanes have been very successful 

on SR-91 in Orange County and I-15 in San Diego County. The San Diego Association of Governments has 
HOT lanes on I-5 in San Diego County in its adopted long-range transportation plan.  Since South Orange 
County is the bridge between the greater Los Angeles and San Diego regions, an unbroken set of HOT lanes 
would encourage higher vehicle occupancy rates. These higher vehicle occupancy rates would reduce traffic 
volumes not only on I-5 but also on arterials and local roads used to access I-5. The HOT lanes also would 
provide an important source of new revenue. 

 
In sum, a toll-road corridor alternative is demonstrably not necessary to meet future traffic goals.  

Indeed, a balanced set of arterial and HOV/HOT lane improvements on the I-5 will likely provide superior 
traffic benefits.  Purportedly prohibitive economic and displacement costs can be reduced or eliminated 
through refinements, an exercise that TCA inexplicably failed to undertake.  This exercise must proceed, and 
further independent analysis performed, before demonstrably well-performing I-5 widening alternatives can 
be rejected on economic grounds.   
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The Combined Alternative/AIP Alternative Analysis in DEIS/SEIR 
The DEIS/SEIR models an I-5 scenario that includes adding 1 general purpose lane and 1 HOV lane in each 
direction throughout most of the study corridor. This would be costly and could have significant impact on 
adjoining property owners. In contrast, the combined scenario adds only a single lane (HOV) in each 
direction. This would be much less costly and have much less impact on adjacent property owners.  
 
The combined scenario represents a balanced approach, combining limited capacity expansion on I-5 with 
arterial improvements. I-5 improvements include: “the addition of spot mixed-flow auxiliary lanes south of 
Ortega Highway and south of Avenida Pico, and the reconstruction of several existing I-5 interchanges.” 
(TCTR, p. 2-23) The arterial improvements in the combined scenario are the same as those in the AIO 
alternative described in the DEIS/DEIR. Specifically, they include: 
 

… the expansion of Antonio Parkway/Avenida La Pata to an eight lane 
smart street from Oso Parkway to San Juan Creek Road and to a six-lane smart street from San Juan 
Creek Road to Avenida Pico. In addition, Smart street technologies would also be included on Ortega 
Highway between Antonio Parkway/Avenida La Pata and I-5, Camino Las Ramblas between Avenida 
La Pata and I-5, and Avenida Pico between Avenida La Pata and I-5. Smart street technologies include a 
combination of advanced traffic management strategies such as traffic signal coordination, real time monitoring 
and surveillance, and traveler information, as well as modest physical improvements such as additional turn 
lanes at intersections. The effectiveness of providing grade separation at the intersections of Antonio 
Parkway/Oso Parkway, Antonio Parkway/Crown Valley Parkway, Antonio Parkway-La Pata 
Avenue/Ortega Highway, and Avenida La Pata/Avenida Pico will also be considered in the evaluation of 
the AIO Alternative. (TCTR, p. 2-19, 2-23) 

 
The combined approach, in the form of the AIP alternative, is rejected from full consideration in the 
DEIS/SEIR for the reasons given in the paragraph below. 
 

Arterial Improvements Plus HOV and Spot Mixed-Flow Lanes on I-5 (AIP) Alternative.  The AIP 
Alternative performed poorly in project costs and in cost per hour of travel time saved; well for traffic operating 
in congestion on I-5; moderately for hours of travel times savings; well in impacts to riparian ecosystems, CSS 
and gnatcatchers; and it displaces 898 residences. Based on the very poor performance of this Alternative 
related to project costs and socioeconomics, the Collaborative agreed to eliminate the AIP Alternative from 
consideration in the EIS/SEIR. (DEIS/SEIR, p. ES 16) 

 
As this paragraph indicates, the rejection of this alternative was based entirely on “costs and 
socioeconomics.”  TCA concedes that the combined scenario performs “well” for I-5 congestion, impacts to 
riparian ecosystems, CSS and gnatcatchers. It is also listed as “moderate” for “hours of travel time savings” 
but it actually performs excellently, as I explain below. The only negative factor identified by TCA – the 
purported displacement and related costs -- are unsupported by any evidence in the record that has been 
made available to the public.  More importantly, any displacement that would be caused under the 
configuration modeled might be drastically reduced or eliminated through feasible refinements, none of 
which were considered by TCA.   
 

Future I-5 Congestion  
 
Reducing future congestion on I-5 is one of the critical goals of the South Orange County Transportation 
Infrastructure Improvement Project. The DEIS/SEIR analysis shows that construction of a new toll road is 
less effective in reducing future congestion on I-5 than are improvements on I-5 itself. 
 

As shown in Table 4-42, the I-5 and AIP Alternatives generally have less congestion on I-5 than the other 
Build Alternatives. This is because both of these Alternatives include improvements to I-5, where substantial 
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congestion occurs under both existing conditions and future No Action Alternative conditions. (TCTR, p. 4-
121) 

 
As shown below, the two I-5 improvement alternatives (“I-5” and “AIP”) outperform all eleven toll road 
alternatives on this performance measure. 
 
DEIS/SEIR Modeled Percent of Daily I-5 VMT in Study Area under Congested Conditions 
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3.4%

2.7%

2.4%

2.5%
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Source: Scenario 32, TCTR, Table 4-42. 
 

Arterial Congestion 
 
Table 4-43 of the Traffic and Circulation Report sums the daily peak period intersection delays for a common 
set of intersections. For both Scenarios 3 and 4 (the only ones where alternative AIP was modeled), the AIP 
alternative performs the best of all alternatives. The delay totals are shown below for Scenario 3. 
 

                                                      
2 Results for Scenario 3 are used throughout this report as this scenario was modeled for all alternatives and provides 
for comparison. Scenario 3 includes the buildout circulation system and the RMV plan.  
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Summary of 2025 Vehicle Delay on the Arterial System (from Table 4-43 of TCTR) 
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Total Vehicle Hours of Travel (VHT) 
  

The TCTR Appendix B reports total vehicle hours of travel (VHT) for the modeled area. The following two 
figures summarize the results for Scenario 3. First, all of the totals are shown to illustrate how small the 
differences are. (The range of differences is only 0.16%.)  Then the differences are shown on a scale that 
allows comparison. 
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Summary of 2025 Vehicle Hours of Travel - VHT (from Appendix B of TCTR) 
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VHT Reductions from 2025 No Action Scenario (from Appendix B of TCTR) 
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Compared to the No Action alternative, the 11 toll road alternatives reduce VHT by 0.01 to 0.16%. (Note 
these values all are much less than 1 percent.) The AIP scenario is shown as reducing VHT by 0.08% which 
puts it in the middle of the pack under TCA’s modeling.  
 
However, this is not the entire story. The DEIS/SEIR modeling used procedures that show greater benefits 
for the toll road alternatives than would be shown using commonly employed procedures that feed back 
congested travel times into the trip distribution step of the modeling exercise.  The use of a feedback loop is 
widely recognized among traffic professionals as necessary to account for changes in individuals’ 
transportation choices as a result of increased congestion on certain roadways.  TCA justified its failure to 
incorporate this added step by saying that the resulting difference would be “relatively minor . . . less than one 
percent of the VMT or VHT forecast in southern Orange County.” (TCTR, p. 1-10)  
 
But this so-called “minor” difference of one percent is more than five times the apparent benefit of the best performing alternative, 
and over ten times the difference between the best performing alternative and the AIP alternative.  The DEIS/DEIR’s 
comparison of the various alternatives to the one-tenth of a percent using VHT reduction as a metric is 
therefore meaningless. Indeed, it is likely that the AIP alternative would outperform the toll toad alternatives 
in VHT reduction if proper modeling procedures were used.3   
 
Modeling methodology is critical. The TCTR states: 
 

The SCSAM follows nationally accepted “best practices” in the engineering profession. Such models are 
capable of forecasting induced travel demand that may occur when accessibility is improved in a transportation 
corridor due to circulation system improvements in that corridor. In a travel demand model, such induced 
travel is accounted for through differences in trip distribution, mode choice and route choice between 
transportation alternatives (demonstrating differences in trip generation due to transportation alternatives is 
difficult to assess without an integrated land use/transportation model). This is typically accomplished using 
“feedback loops” in which congested roadway speeds from a traffic assignment are looped back to the trip 
distribution and mode choice components of the travel demand model. This feedback process is sometimes 
referred to as “speed recycling” because it uses an iterative procedure to derive congested speeds for use in 
determining trip distribution and mode choice. (p.1-9)  

 
We agree with TCA’s consultant that “best practices” include feeding back congested travel times to trip 
distribution. Model feedback has been required by Federal air quality modeling regulations for conformity 
determinations since 1993 and this provision was reaffirmed after public comment in 1997 as discussed 
below. 
 

The final rule's fifth network modeling requirement is based on Sec. 51.452(b)(1)(iv)/Sec. 93.130(b)(1)(iv) 
of the November 1993 conformity rule, which requires feedback of travel times resulting from traffic 
assignment to travel times used in trip distribution. Although this requirement was not proposed as part of 
option 3, EPA received comments based on proposed option 2 that this requirement of the original rule 
should be retained. Commenters pointed out that this type of consistency in the evaluation of travel time is 
almost universally recognized to be scientifically valid. A commenter stated that not requiring feedback would 
allow analyses to be manipulated to produce desired results. Another commenter stated that most MPOs have 
already implemented full feedback, and it is easy to perform and more accurate than partial feedback. 
Commenters submitted technical reports and papers to the docket in order to document their claims that full 
feedback is recognized to be a necessary and sound modeling improvement. 
 

                                                      
3 The TCTR reports that the AIP alternative reduces systemwide vehicle miles of travel (VMT) compared with the No 
Action alternative. All new toll road alternatives are reported to increase VMT over the No Action alternative. (Table 
4-41, p. 4-113 – 4-115. VMT is highly correlated with air emissions and energy use. 
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EPA agrees with commenters that there is clear theoretical justification for feedback between traffic assignment and trip 
distribution, and that feedback may be essential to accurate forecasts when congestion exists. In addition, EPA agrees 
that full feedback is already widely available and used. As a result, EPA believes it is appropriate to retain the 
feedback requirement. (Federal Register: August 15, 1997, Volume 62, Number 158, Page 43779-43818, 
Transportation Conformity Rule Amendments: Flexibility and Streamlining) 

 
The DEIS/SEIR inappropriately relies on traffic forecasts made without feedback even though the modelers 
were aware of the issue and even did sensitivity analyses to investigate the issue. It was determined that: 
 

The OCTAM and SCSAM results indicated that the magnitude of improvement provided by the 
SOCTIIP Build Alternatives, (for example, in terms of traffic relief on I-5 and area-wide reduction in 
VHT), is somewhat less when using different trip distributions based on feedback loops rather than a static 
trip distribution. (TCTR, p. 1-10.)  

 
Modeling with feedback is proper, and modeling without feedback is improper.  The TCTR admits that 
modeling with feedback shows less benefit for the build alternatives than presented in the DEIS/SEIR. Using 
the modeling results without feedback simply does not provide an accurate basis for comparison of the 
alternatives. 
 
That the purported differences in the projections that would be obtained using feedback loops would be “no 
more than one percent of the peak hour or ADT volumes forecast on I-5,” does not excuse TCA’s decision 
to ignore those differences, given the much smaller differences in performance between the alternatives. 
(TRTC p. 1-10).  Even a one percent difference is ten times the shortfall in VHT reduction performance 
between the AIP [combined] alternative and the best performing corridor alternative.  Elsewhere in the 
DEIR/DEIS and TRTC, TCA finds these much smaller differences between the alternatives to be highly 
significant, dividing the alternatives into three sets of ranked groups (TCTR, p. 4-112).  TCA cannot credibly 
assert, as it has, that one percent of VHT reduction is insignificant while one tenth of one percent is significant.  
 

Displacement Impacts and Costs 
 
The DEIS/SEIR rejects the AIP alternative from full consideration based on “project costs” and because it 
“displaces 898 residences.” (DEIS/SEIR, ES-16) The costs are largely based on the displacements, so the 
estimate of displacements is critical to TCA’s finding of infeasibility. Yet, the DEIS/SEIR fails to document 
how the displacements are estimated. There is a report entitled Draft Relocation Impacts Technical Report: Final, 
prepared by P&D Consultants, Inc. and dated December 2003. This report describes how properties were 
counted if they fell within “limits of disturbance.” While there are some definitions as to when properties are 
considered disturbed, no information is given as to how the area of disturbance was calculated along existing 
roadways.  As the AIP alternative would generally add only one 13-foot lane to each side of I-5, the estimated 
displacements appear to be unrealistically high.  

Refined Combined Alternative 
 
The DEIS/SEIR considers many refinements of the toll road alternative concept--with some alternatives 
having been developed during the process to build on benefits and reduce negative aspects of earlier 
alternatives.  The TCA utterly fails to undertake a similar refinement process concerning I-5 widening 
alternatives such as the AIP alternative.  Such a refinement process is essential when working within the 
constraints of the built environment. Simply laying down a wide buffer of potential impacts and counting 
properties touched does not represent a proper planning process.  
 
The AIP alternative should be refined to maximize benefits and minimize or eliminate displacements and 
costs. Refinements could include reducing the need for widening I-5 along the entire length, since some 
segments of I-5 are modeled as uncongested if the arterial improvements in the AIO alternative are built. In 
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other segments of I-5 where a lane might be added, shifting the center line slightly so that there are 26 feet of 
impact to one side of the road rather than 13 feet of impact to both sides of the road might eliminate 
potential displacements.  
 
The same holds true for any necessary arterial widening.  These need to be reviewed where there are 
significant impacts. TCA has made no attempt to determine whether lesser widening is possible for certain 
impacted segments, or whether it would be more cost effective to do the widening on one side rather than 
both sides for other segments. 
 
Conversion to HOT lanes on the I-5 should also be seriously considered. HOT lanes have been very 
successful on SR-91 in Orange County and I-15 in San Diego County. The San Diego Association of 
Governments has HOT lanes on I-5 in San Diego County in its adopted long-range transportation plan. 
South Orange County is the bridge between the greater Los Angeles and San Diego regions, and an unbroken 
set of HOT lanes would encourage higher vehicle occupancy rates. These higher vehicle occupancy rates 
would reduce traffic volumes on I-5 but also on arterials and local roads used to access I-5. The HOT lanes 
also could provide an important source of new revenue. 
 
TCA has not seriously investigated the potential for a refined alternative combining limited I-5 and arterial 
improvements to solve future traffic problems in a cost-effective way, and instead has focused almost 
exclusively on toll road corridor alternatives with far greater environmental effects.  TCA rejected this 
alternative based on purported displacement effects that have not been documented, and that in any event 
could potentially be avoided by obvious design measures never considered by TCA.  Available data, including 
the studies generated by the TCA itself, offer convincing evidence of the potential of a combined alternative 
to reduce traffic congestion in the County as well or better than the toll-road alternatives.  
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Date: January 7, 2008  

To: Michael Fitts, Dan Silver 

Organization: Endangered Habitats League 

From: Mark Lindley, P.E. and Christian Nilsen, P.E. 

PWA Project: I-5 Widening Runoff Management Plan (1881.01) 

Subject: Conceptual Runoff Management Plan for the I-5 AIP-R Alternative  

Copy(ies) To: Lucy Gibson – SmartMobility 
 

Executive Summary 
A conceptual level Runoff Management Plan has been developed for the AIP-R alternative that reduces 
impact to developed areas by locating detention basins in undeveloped areas.  The methods and criteria 
used to develop the AIP-R Runoff Management Plan were similar to those used to develop the runoff 
management plan proposed for the SOCTIIP AIP to aid in comparison between the SOCTIIP AIP 
alternative and the proposed AIP-R.  The proposed AIP-R Runoff Management Plan would provide 
similar or improved water quality treatment as compared to the SOCTIIP AIP alternative by proposing 
larger detention facilities, additional vegetated swales, and pretreatment.  In addition, the proposed AIP-R 
Runoff Management Plan is extended south including an additional detention facility that provides 
treatment of runoff discharged into San Mateo Creek that would not be treated under the SOCTIIP AIP 
alternative.   
 
AIP-R Alternative – Runoff Management Plan 
A Runoff Management Plan (SOCTIIP RMP, PSOMAS, 2003) was developed for the original AIP 
alternative in the SOCTIIP EIR. The SOCTIIP RMP provides the basis for stormwater treatment best 
management practices (BMPs) sizing and location as an appendix to the larger SOCTIIP EIR. The 
SOCTIIP RMP outlined conceptual level design of stormwater BMPs for the AIP alternative. The 
SOCTIIP RMP identified 28 extended detention basins (EDBs) to treat stormwater runoff generated along 
the portion of Interstate Highway 5 (I-5) widened in the AIP alternative. In general, these EDBs were 
located at low points adjacent to the proposed highway alignment. While the proposed locations are 
hydraulically appropriate, in several cases, they would result in displacements of existing homes and 
businesses along the I-5 corridor. 
 
Based on the above review and concern over potential impacts, PWA has developed a conceptual level 
Runoff Management Plan for the AIP-R Alternative that would to provide comparable or improved 
stormwater treatment with fewer property displacements as compared to the AIP Alternative. Similar to 
the SOCTIIP RMP, this RMP is presented at a conceptual level. To develop the AIP-R RMP, regulatory 
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standards from Orange County, the San Diego Regional Water Quality Control Board, and Caltrans were 
reviewed to verify the runoff management and stormwater quality requirements for the implementation of 
the AIP-R Alternative. The proposed AIP-R RMP uses the same approach presented in the SOCTIIP 
RMP to conceptually size EDBs to manage runoff for the proposed I-5 widening project and the existing 
highway included in the AIP-R Alternative. The AIP-R RMP includes treatment of runoff from the 
existing highway, which is not currently routed through treatment BMPs. 
 
Building upon the SOCTIIP RMP, we have identified alternative locations for several BMPs including 
EDBs and vegetated swales to reduce property displacements while meeting stormwater treatment 
standards. Areas that appeared to be unused open space or vacant lots along the existing freeway were 
identified as possible for BMP sites. Alternatively, BMPs were located in existing agricultural fields or 
parking lots to limit displacement of existing structures. Underground detention is possible for EDBs in 
areas with existing parking lots to maintain current parking capacity where necessary. Where possible, the 
EDB areas were expanded to decrease treatment depths to improve water quality treatment and increase 
infiltration and evaporation to help meet hydrograph modification requirements. Several areas were also 
identified that could be utilized for vegetated swales to provide additional water quality treatment and 
increase infiltration and evaporation while conveying runoff along the highway.  
 
In addition, the AIP-R RMP was extended south of San Mateo Creek (beyond the limit of the widening of 
I-5 proposed in the AIP-R) to treat runoff generated along I-5 that is currently discharged into San Mateo 
Creek.  This runoff that would not be treated under the SOCTIIP AIP alternative, would be treated in a 
proposed detention facility located just south of San Mateo Creek.  Thus, the AIP-R RMP would offer 
improved water quality treatment for all I-5 runoff that is discharged into San Mateo Creek. 
 
Regulatory Background 
The AIP-R Conceptual Runoff Management Plan is intended to meet the requirements for stormwater 
runoff water quality treatment and peak flow mitigation set forth by the San Diego Regional Water 
Quality Control Board, Orange County, and Caltrans. Orange County requires projects like the AIP-R 
Alternative to mitigate for increases in peak discharge rates to below pre-project conditions for up to a 25-
year design storm. The National Pollutant Discharge Elimination System (NPDES) administered through 
the San Diego Regional Water Quality Control Board (RWQCB) requires municipalities to obtain permits 
for stormwater discharges and a major component is to ensure that stormwater runoff is treated through 
appropriate BMPs. The San Diego RWQCB and Orange County are also in the process of developing 
requirements related to hydrograph modification, which will apply to the AIP-R Alternative if it is 
ultimately implemented. For stormwater discharges into natural channels, hydrograph modification 
regulations are expected to require that peak flows, runoff volumes, and durations must be controlled to 
below pre-project conditions for small frequent storms. 
 
The existing I-5 highway was constructed prior to the adoption of the current flood control and 
stormwater quality regulations, and, as a result, stormwater runoff from the existing highway is not 
treated to current standards. Since the AIP-R Alternative involves a major retrofit of the existing I-5 
highway, the entire affected segment of the highway will need to be updated to meet current stormwater 
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regulations including peak flow mitigation for flood control, water quality treatment, and ultimately 
hydrograph modification requirements relative to pre-project (pre I-5) conditions. Therefore, the proposed 
AIP-R RMP assumes that the project must address runoff from the 100% of the proposed I-5 corridor 
including the existing highway and the proposed improvements. 
 
Recommended Best Management Practices 
The RWQCB recognizes a number of BMPs for the treatment of stormwater runoff including detention 
basins, vegetated swales, constructed wetlands, and infiltration basins. The California Stormwater Quality 
Association (CASQA) provides standard design guidance for BMPs in the State of California.  
 
The primary BMPs proposed in the AIP-R RMP are extended detention basins (EDBs). EDBs are 
stormwater detention facilities that detain runoff controlling discharge rates and allowing infiltration 
following storms. Runoff detained in EDBs is completely discharged through an outlet structure and via 
infiltration to the subsurface and evaporation allowing the basin to dry out between storms and during the 
dry summer months. EDBs remove stormwater pollutants through a variety of mechanisms including 
adsorption, settling and biological uptake. The other primary benefit of using EDBs is that the same basin 
can be used for pollutant removal, hydrograph modification management, and stormwater detention.  
 
Several areas adjacent to the existing highway corridor that could be converted to support vegetated 
swales to provide water quality treatment have also been identified. Vegetated swales are drainage 
channels with a wide flat bottom designed to convey runoff from small frequent storms with shallow flow 
depths relying on the filtering effects of the grass vegetation to improve water quality. Vegetated swales 
remove stormwater pollutants through adsorption, settling, and biological uptake. By spreading flow over 
a wider area, vegetated swales also promote infiltration, evaporation, and evapo-transpiration as well as 
reduce flow velocities which help meet hydrograph modification requirements. Vegetated swales are not 
sized or assessed in detail in this conceptual RMP; rather the swales are proposed as BMPs that could be 
utilized in addition to the EDBs to further improve water quality and increase infiltration while conveying 
stormwater runoff to EDBs. 
 
The SOCTIIP RMP includes a subsurface stormdrain system to convey stormwater runoff to the proposed 
EDBs. In general, the AIP-R RMP proposes a similar stormdrain system except in areas with proposed 
vegetated swales. Runoff from the widened I-5 corridor is anticipated to flush litter, hydrocarbons, oil, 
grease, and heavy metal based pollutants from the highway surface. The proposed EDBs and vegetated 
swales would be able to infiltrate a portion of the runoff volume to help meet hydrograph modification 
requirements.  Infiltration of runoff impacted by pollutants from the highway corridor could lead to 
impacts to groundwater quality. To help address these pollutants, we propose the use of oil-water 
separators and/or vortex type pretreatment devices to remove hydrocarbons, sediment, and floating debris 
from runoff prior to discharge into the proposed EDBs to minimize potential groundwater quality impacts 
related to infiltration of polluted stormwater. Oil-water separators and vortex devices can be located 
within the stormdrain system near the outfall to each EDB and/or vegetated swale. While these devices 
will add some upfront costs to implementation of the AIP-R RMP, they will result in improved water 
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quality and ultimately will streamline maintenance activities by providing central locations to collect 
hydrocarbons, sediment, metals, and debris. 
 
Extended Detention Basin - Design Basis  
The SOCTIIP RMP for the AIP alternative provides an explanation of the sizing and placement of each 
extended detention basin. Using the proposed layout for the AIP alternative, the SOCTIIP RMP divides 
the project into 16 contributing areas separated by high points along the highway and appropriately sized 
EDBs within each area. Areas required for EDBs range from 0.2 acres to 2.3 acres with depths between 4 
and 5 feet. For our analysis, we followed the same general approach and used the same criteria except that 
the basin siting was modified to avoid developed parcels. A detailed review and critique or enhancement 
of methods was beyond the scope of our work. In summary, the following design criteria are the same in 
both analyses:  
 

 Using profile grading sheets, high and low points for the AIP alternative were identified, which 
determine the watershed areas for each extended detention basin(s).  

 Basins are generally located at low-points along the highway and usually correspond to existing 
discharge points for highway runoff.  

 Using a volume-based approach, the water quality volume corresponding to the 85th percentile 
annual storm event is calculated. For Orange County, water quality volume has an equivalent 
depth of 0.8 inches (2 cm). Assuming 100 percent impervious area, the water quality volume is 
the product of the contributing area and 0.8 inches (based on 85th percentile storm depth, i.e. 
treating the first 0.8 inches of rainfall in each event provides treatment of 85 percent of average 
annual runoff). 

 For water quality treatment, basins are generally assumed to require a depth of four to five feet 
depending upon the basin and location, which are within the CASQA guidelines for water quality 
treatment depth in an extended detention basin. The water quality treatment area required for each 
basin is the water quality treatment volume divided by the basin depth. Where possible, proposed 
basins were expanded in the AIP-R RMP to decrease the depth required for water quality 
treatment to improve treatment efficiency and increase infiltration and evaporation. CASQA 
guidelines indicate that extended detention basins should detain the water quality volume over a 
48- to 72-hour draw down period. 

 Preliminary EDB designs are sized for additional detention, in excess of the WQV, to provide 
additional space required for mitigation of hydrologic, erosion, and sedimentation impacts in the 
local drainage channels. The area required for water quality treatment was doubled to calculate 
the required basin area. (SOCTIIP RMP, 2003). While the basis for this step is not clear, it is 
considered conservative in that discharge would be reduced with infiltration and evaporation 
increased. This may or may not be the appropriate approach for a developed area depending upon 
existing land uses in the vicinity of the basins. Further analysis and more formal evaluation of 
design criteria could result in a reduction of the basin areas. 

 To account for area necessary for grading requirements, a 10-meter buffer (32.8 feet) was applied 
around each extended detention basin. This buffer (beyond the required area for each basin is 
meant to account for both a grading slope requirement and additional area needed for eminence 
access.    
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Recommendations for the AIP-R Runoff Management Plan  
The proposed AIP-R RMP includes 33 EDBs and identifies 5 locations for vegetated swales to treat 
runoff from the existing freeway including the widening proposed in the AIP-R Alternative. The proposed 
locations for the EDBs and vegetated swales are shown on Figures 1 through 9 and on the detailed 
interchange plans. Table 1 provided in Appendix A presents detailed sizing calculations for the EDBs 
including contributing watershed areas, water quality volumes, basin depths, and areas based on the 
methods presented in the SOCTIIP RMP. The EDBs with asterisks in Table 1 represent EDBs that were 
revised as compared to the SOCTIIP RMP.  A brief bullet list review of each EDB recommended in the 
SOCTIIP RMP and the alternative locations recommended for the AIP-R RMP is also presented in 
Appendix A.   
 
Three EDBs proposed in the SOCTIIP RMP were left in place without changes. EDBs 9A and 9B off 
Camino Capistrano, and EDB 11 in the parking lot off Chabot Road, did not result in property 
displacements and would not be impacted by the AIP-R alignment.  
 
South of San Mateo Creek, an additional detention facility is proposed (EDB 0, Map 9 or 10) to treat 
runoff generated along the existing I-5 corridor that is currently discharged to San Mateo Creek untreated. 
This underground detention facility was proposed by SOCTIIP as part of the complete ultimate alternative 
that included the proposed Orange County Toll Road through San Onofre State Park. This facility in 
conjunction with EDB 1 would allow treatment all runoff discharged to San Mateo Creek in conjunction 
with the implementation of the AIP-R Alternative.  
 
In areas where the proposed AIP-R alignment varied significantly from the SOCTIIP AIP alignment 
impacting proposed EDBs or where proposed EDBs resulted in property takings, new locations, resizing, 
and/or reshaping are recommended:   

 At the Camino Real crossing, EDB 1A proposed in the SOCTIIP RMP was removed to eliminate 
property takings and additional capacity was provided at EDB 1B at Christianos Road.   

 The Avenda de Pico crossing has been redesigned in the AIP-R alternative and EDBs 3A – 3D 
included in the SOCTIIP RMP were replaced with EDBs 3E – 3H located in nearby undeveloped 
areas.   

 At Reeves Ranch Road, EDB 4 proposed in the SOCTIIP RMP was moved to within the existing 
I-5 right-of-way to eliminate property takings. 

 At Avenida Vaquero, EDB 5 included in the SOCTIIP RMP was reduced in size (EDB 5A) and 
EDB 5B was added to reduce impacts at an existing golf course/country club. 

 At Calle Valez and Calle Portola, proposed EDB 6 has been reshaped to limit property takings. 

 At Stonehill Drive, EDB 7B has been redesigned as a long vegetated swale adjacent to the 
freeway because an office complex has recently been constructed on the area originally proposed 
in the SOCTIIP RMP. 

 The Ortega Highway crossing has also been redesigned in the AIP-R alternative to reduce 
property takings.  As a result EDBs 8A – 8C proposed by SOCTIIP have been replaced by EDBs 
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8D – 8G.  EDBs 8D, 8E, and 8G are located in undeveloped areas and EDB 8F is located in an 
existing parking lot.  EDB 8F could be constructed as an underground detention facility to limit 
the impact on the parking lot. 

 South of Via Escolar, EDB 10A was reshaped to reduce property takings. 

 The Crown Valley Parkway crossing has been redesigned in the AIP-R alternative.  EDBs 10B 
and 10C proposed by SOCTIIP have been removed and replaced by EDB 10E significantly 
reducing property takings. 

 At the La Paz Road crossing, EDB 11A is proposed to limit the parking lot area taken by EDB 11 
as proposed by SOCTIIP. 

 South of Los Alisos Boulevard, EDB 12B was moved and reshaped to reduce property takings. 

 Across I-5 from the Laguna Hills Mall, EDB 13 proposed by SOCTIIP has been replaced by EDB 
13A (at the Laguna Hills Mall) and EDB 13B south of El Toro Road significantly reducing 
property takings.  

 Off Research Drive, EDB 16 was moved across I-5 to an existing agricultural field to avoid 
taking a new building. 

 
Several EDBs were expanded in area to decrease depths and increase infiltration and evaporation to help 
address hydrograph modification requirements and to improve water quality as compared to the SOCTIIP 
RMP including:  EDB 2 at the Presidio crossing, EDB 7A at Camino Las Ramblas, EDB 10D at the Oso 
Parkway crossing, EDB 14 at Gowdy Avenue, and EDB 15 at Lake Forest Drive. 
 
At the Avenida de Pico crossing that forms a local low point along the alignment of a historic channel, 
four small detention basins are proposed in the areas between Avenida de Pico and the proposed on/off 
ramps.  These areas are relatively small and provide limited space for detention facilities.  In this location, 
the sizing of the EDBs deviated from the methods outlined by the TCA.  The 10-meter buffer area was 
waived in order to provide sufficient area for detention storage without impacting adjacent properties.  
Retaining walls may be required to provide sufficient storage capacity below the planed storm drain 
pipelines at this crossing.  During final design and permitting, each of the proposed EDBs including those 
proposed at Avenida de Pico be would be examined in more detail.  At the Avenida de Pico crossing, 
runoff is discharged to a concrete channel and routed to the ocean.  The local Regional Water Quality 
Control Board and public works agencies may not require hydrograph modification treatment because an 
armored concrete channel is not subject to degradation from hydrograph modifications.  Given that 
hydrograph modification requirements are not likely to apply to this area, there is sufficient area available 
within the proposed on/off ramps to provide water quality treatment for runoff from the highway and 
on/off ramps.  If retaining walls are employed, these areas could also meet hydrograph modification 
requirements if necessary. 
 
In general, vegetated swales are proposed in locations adjacent to the highway in addition to the EDBs to 
improve water quality treatment and increase infiltration and evaporation while slowing down runoff flow 
rates to improve hydrograph modification performance.  Areas adjacent to the existing I-5 right-of-way 
that are relatively flat provide opportunities for implementation of vegetated swales, including:  
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 South of the Presidio crossing, west of I-5. 

 South of Avenida Vaquaro, existing open space areas on either side of I-5.  

 At Stonehill Drive, EDB 7B originally proposed in the SOCTIIP RMP has been replaced by a 
vegetated swale.    

 Between the existing frontage road at the Laguna Hills Mall and I-5. 

 
There may be many additional areas along the I-5 corridor that can be converted into vegetated swales to 
further improve water quality while conveying stormwater runoff. 
 
The vegetated swale proposed at Stonehill Drive to replace EDB 7B (originally proposed in the SOCTIIP 
RMP) is the only location where a vegetated swale is proposed to provide water quality treatment 
independently of an EDB.  In this location, an office complex has recently been constructed limiting 
space available for an EDB.  The proposed vegetated swale covers about 2 acres along a narrow 50 to 60 
feet wide strip east of the existing freeway.  While the 2 acres available provides sufficient area for 
treatment with either an EDB or a vegetated swale for the contributing roadway of about 57 acres, the 
area does not provide sufficient space for the 10 meter perimeter buffer.  The lowest portions of proposed 
vegetated swale could be designed incorporate many of the features an EDB including detention storage 
for 48 to 72 hours to provide adequate flood control and water quality treatment.  Alternatively, retaining 
walls could be employed to allow the entire 2 acres to function as an EDB if necessary to meet 
hydrograph modification and flood control requirements.   
 
A detailed review of property impacts associated with the proposed AIP-R Alternative including those 
associated with the proposed AIP-R RMP is included in the SmartMobility report.  In addition, the 
SmartMobility report also reflects costs and job creation related to implementation of the AIP-R 
Alternative including the stormwater management BMPs proposed as part of this RMP. 
 
Conclusion 
While the EDBs in the SOCTIIP RMP are placed in low-lying areas that are topographically appropriate, 
many of the proposed locations result in significant property impacts.  In many cases, the same hydrologic 
performance can be maintained while reducing impacts to existing structures.  With minor refinements to 
the locations, sizes and shapes of proposed basins, an alternative with the similar hydrologic performance 
can be created that limits the displacements of structures and properties.  In many cases, a promising 
location from a landuse perspective that is between local high and low points along the I-5 corridor can be 
utilized to provide treatment for a portion of a sub-watershed.  Providing smaller facilities at a midpoint 
within a sub-watershed enables down-gradient facilities to be smaller and located with reduced impacts to 
existing properties.   
 
Ultimately, more detailed modeling would need to be performed to obtain permits and complete a design 
for construction.  This modeling would need to reflect proposed grading plans and hydraulic structures as 
well as local infiltration and evaporation rates to fully demonstrate that the proposed EDBs meet flood 
control, water quality, and hydrograph modification requirements.  Also, surveying of grades and 
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properties, analyzing the effects of infiltration on groundwater flows and adjacent properties, identifying 
and rerouting utilities conflicts, land ownership and other considerations would be elements of more 
detailed engineering. 
 
In summary: 
 

1. A revised plan has been developed that reduces impact to developed areas by locating detention 
basins in undeveloped areas where possible.  Similar methods and criteria were used in order to 
aid in comparison between plans proposed in the SOCTIIP AIP and the AIP-R.   

 
2. The addition of a detention facility south of San Mateo Creek, vegetated swales, and oil-water 

separators and/or vortex type pretreatment devices provide improved water quality treatment for 
the AIP-R alternative as compared to the SOCTIIP AIP alternative. 

 
3. The detention basins are larger than what may be needed for the added roadway in order to:  

 Treat runoff from adjacent existing roadway 

 Double the detained water volume to increase infiltration and evaporation to reduce runoff. 
 

4. Facilities at Avenida de Pico may require retaining walls to provide sufficient capacity for water 
quality and hydrograph modification requirements.   

 
5. At Stone Hill Drive, a vegetated swale with the lowest areas functioning as similar to an EDB is 

proposed to limit impacts to an existing structure while providing capacity to meet water quality 
and hydrograph modification requirements.     
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APPENDIX A 
 



Table 1.  Extended detention basin sizing for the AIP-R Alternative 

  (100 m)   (m)   (m 2  )  (acres)   (m 3  )   (m)   (m 2  )   (acres)   (m 2  )   (acres)   (m 2  )   (acres)  
0* 15 60 100,000 25 2,032 2.5 813 0.20 1626 0.40 1450 0.36

1B* 34 60 206,657 51 4,133 1.4 2952 0.73 5904 1.46 6137 1.52

 2* 9 62 54,622 13 1110 0.7 1586 0.39 3171 0.78 3646 0.90

3E* 13 68 88,400 22 1,768 1.2 1473 0.36 2947 0.73 3021 0.75

3F* 3 68 20,727 5 415 1.2 345 0.09 691 0.17 2982 0.74

3G* 4 68 24,872 6 497 1.1 452 0.11 904 0.22 926 0.23

3H* 5 68 37,308 9 746 0.7 1066 0.26 2132 0.53 2267 0.56

4* 9 70 59,742 15 1,195 1.2 996 0.25 1991 0.49 1996 0.49

5A* 13 68 89,125 22 1,782 1.2 1485 0.37 2971 0.73 3099 0.77

5B* 8 68 55,962 14 1,119 0.7 1599 0.40 3198 0.79 3224 0.80

6* 11 70 74,677 18 1,494 1.1 1358 0.34 2716 0.67 2761 0.68

7A* 4 70 28,700 7 583 0.8 729 0.18 1458 0.36 1573 0.39

 7B**  33 70 231,560 57 4,705 1.2 3,921 0.97 7750 1.92 8129 2.01

8D* 6 79 50,567 12 1,011 1 1011 0.25 2023 0.50 2189 0.54

8E* 13 79 101,134 25 2,023 0.8 2528 0.62 5057 1.25 5291 1.31

8F* 6 79 50,567 12 1,011 1.1 919 0.23 1839 0.45 1934 0.48

8G* 1 79 7,224 2 144 0.5 289 0.07 578 0.14 963 0.24

 9A  14 82 105,300 26 2,140 1.2 1,783 0.44 3520 0.87 3520 0.87

 9B  13 82 102,910 25 2,091 1.2 1,743 0.43 3470 0.86 3470 0.86

 10A* 35 80 282,000 70 5,730 1.2 4,775 1.18 9500 2.35 9500 2.35

10E* 13 74 50,024 12 2,494 1.5 1663 0.41 3325 0.82 3340 0.83

10D* 7 74 50,024 12 1,016 0.6 1693 0.42 3387 0.84 3568 0.88

11 14 72 100,656 25 2,045 1.2 1,704 0.42 3390 0.84 3390 0.84

11A* 4 72 28,800 12 576 1.2 480 0.12 960 0.24 960 0.24

 12A  12 75 91,125 23 1,852 1.7 1,089 0.27 2248 0.56 2248 0.56

 12B* 11 75 79,875 20 1,623 1.2 1,353 0.33 2700 0.67 3030 0.75

13A* 5 79 38,527 10 771 0.8 963 0.24 1926 0.48 2072 0.51

13B* 7 79 57,791 14 1,156 0.7 1651 0.41 3302 0.82 3572 0.88

14* 11 85 94,605 23 1,922 1.1 1747 0.43 3495 0.86 3792 0.94

15* 9 88 75,240 19 1,529 0.6 2548 0.63 5097 1.26 5480 1.35

 16*  13 108 142,776 35 2,901 1.2 2,418 0.60 4820 1.19 4950 1.22

*Denotes new or resized basin as compared to SOCTIIP RMP

** EDB 7B redesigned as a vegetated swale / extended detention basin

 Area needed 
for water 

quality volume

Area needed for water 
quality volume plus 
channel protection 

volume

 Approximate 
highway 

width

 EDB #  

 Tributary Area Characteristics  

 Tributary 
highway 
length

 Tributary Area  
 Water 
quality 
volume  

Available 
area

Available 
area

 EDB size  

 Depth  
 Area needed 

for water 
quality volume

Area needed for water 
quality volume plus 
channel protection 

volume

RMP calcuation tables v4.xls
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Summary or Recommended Changes for Revised Runoff Management Plan 
 
Detention Basin 0 – Located on a terrace south of San Mateo Creek on the east side of I-5.  

 Located adjacent to sensitive habitat.   

 Basin proposed by SOCTIIP was relatively deep (over 8 feet). 

 May need to expand basin to provide shallower ponding depths.   
 
Extended Detention Basin IA – Located inside a cloverleaf at the Camino Real under crossing.  The 
capacity in EDB-1A can be accommodated in an expanded EDB-1B. 

 Removed.   

 Combined with EDB-1B 
 
Extended Detention Basin IB – Located at southern project boundary south of Christianitos Road.     

 Enlarged to accommodate runoff from EDB-1A 

 Reshaped to eliminate impacts to existing access road.   

 Ponding depth = 1.3 m 
 

Extended Detention Basin 2 – Located inside a cloverleaf at the Presidio under crossing.  It may be 
possible to incorporate a vegetated swale along the east side of I-5 flowing north toward the Avenida 
Presidio detention basin. 

 No property take as originally designed.  

 Enlarged to decrease ponding depth and improve hydromod performance.  

 Ponding depth = 0.7 m. 

 Vegetated swale along east side of I-5, south of Presidio. 
 
Extended Detention Basins 3A-3D – Originally located in the SOCTIIP AIP at the Avenida Pico under 
crossing within and adjacent to proposed clover leafs. The interchange and detention basins proposed for 
the SOCTIIP AIP result in considerable property displacements. This interchange has been redesigned 
incorporating diamond interchanges in the AIP-R to limit displacements.  

 Removed Basins 3A-3D.   

 Replaced with Basins 3E-3H. 
 
Extended Detention Basins 3E-3H – Located south, east, and just north of the Avenida Pico under 
crossing.   

 Basins 3-E, 3-F, 3-G, and 3-H may be on relatively steep slopes.  

 Retaining walls may be required to stabilize slopes adjacent to the highway at Basin 3-E. 
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 Basin 3-E has been placed adjacent to a parking lot, if this area is too steep to construct a basin, 
an underground detention basin may be used in this parking lot. 

 Basin 3-E results in partial displacement of parking lot.  

 Basins 3-F (1-4) are located between Avenida Pico and the proposed on/off ramps.  Retaining 
walls may be required to stabilize the adjacent roads while providing sufficient depths within the 
basins.   

 Ponding depths = 0.7 to 1.1 m.  
 
Extended Detention Basin 4 – Located west of I-5 at end of Via Ballena, the detention basin proposed by 
SOCTIPP results in a displacements of several (at least 5) homes.  PWA proposes to relocate basin to 
within the diamond interchange at Avenida Vista Hermosa eliminating all property displacements.  
Alternatively, this could be a good location for use of vegetated swales. 

 Relocated basin eliminates displacement of several existing homes.  

 Vegetated swales may have already been constructed for this interchange. If BMPs are already in 
place here, no additional treatment may be needed.  

 Ponding depth = 1.2 m. 
 
Extended Detention Basin 5A – Located in parking lot of golf coarse west of I-5 at Avenida Vaquero, the 
detention basin originally proposed by in the AIP results in taking of the parking lot and potentially some 
structures. The capacity provided by this basin could be provided in a number of smaller basins located in 
more open space areas.  PWA recommends reshaping this basin and reducing its footprint by providing 
additional capacity in another location.  The existing undeveloped space adjacent to the I-5 right of way 
south of Avenida Vaquero also offers opportunities to create vegetated swales which could allow in 
further reductions to the footprint of the proposed basin 5A. 

 Reduced capacity, additional capacity provided by basin 5B.  

 Reduced area to take less of existing parking lot and eliminate displacements of structures.  

 Vegetated swales on either side of I-5, south of Avenida Vaquero to improve hydromod 
performance and water quality treatment. 

 Ponding depth = 1.2 m. 
 
Extended Detention Basin 5B – Located adjacent to highway just south of Camino de Estrella.  Basin 
added to reduce size of EDB-5A. 

 Located in open space behind what appears to be an existing motel. 

 Need to verify topography, appears to be in a local depression. 

 Ponding depth = 0.7 m. 
 

Extended Detention Basin 6 – Located east of I-5 at the corner of Calle Valez and Calle Portola, the basin 
proposed in the AIP displaces an existing structure and parking lot.  This basin can be reconfigured to 
displace only a portion of the parking lot and an existing vacant lot to minimize impacts.   
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 Reshaped to decrease ponding depth, and to reduce property displacement.  

 Located entirely within an existing parking lot.  

 May be a good location for underground detention.  

 Ponding depth = 1.1 m. 
 
Extended Detention Basin 7A – Located at the Camino Las Ramblas under crossing inside a cloverleaf 
west of I-5.  No property displacements in the originally proposed basin in the SOCTIIP AIP, PWA 
recommends expanding the proposed basin to utilizing the entire clover leaf to improve hydromod 
performance. 

 Basin resized to reduce ponding depth. 

 Ponding depth = 0.8 m. 
 
Extended Detention Basin 7B – Located east of highway north of Stonehill Drive.  An office complex has 
been recently constructed on the location of the originally proposed basin in the SOCTIIP AIP.  We 
recommend replacing the originally proposed EDB 7B with a long narrow vegetated swale/EDB located 
just east of the highway.  The lowest areas of the proposed vegetated swale would be designed to function 
as an EDB to provide extended detention storage.  Higher areas would be utilized as a vegetated swale to 
convey stormwater to the lower EDB while providing treatment benefits.  

 Basin replaced by a combination vegetated swale and EDB.   

 Long swale south and north of low point to improve hydromod performance and water quality. 

 Retaining walls may be utilized to provide full treatment in an EDB. 

 Ponding depth = 1.2 m. 
 
Extended Detention Basin 8A – 8C – The location for Basin 8A proposed in the SOCTIIP AIP resulted in 
displacement of several homes and a part of a mall along Avenida Las Amigos just north of San Juan 
Creek.  Basins 8B and 8C proposed in the SOCTIIP AIP were located within a proposed clover leaf 
interchange at Ortega Highway that has been redesigned as a diamond interchange in the proposed AIP-R 
Alternative to reduce property displacements.   

 Removed Basins 8A - 8C.   

 Replaced with Basins 8D – 8G. 
 
Extended Detention Basin 8D – 8G – PWA is examining a number of locations for potential EDBs.  
There are also a number of opportunities for vegetated swales along this stretch of highway. 

 Relocated to basins 8D - 8G. 

 EDB 8D is located east of I-5 in an open space area north of El Horno. 

 EDB 8E is located east of I-5 in an open space area off San Juan Creek Road. This area may be 
sensitive habitat. Field confirmation is requested.  

 EDB 8F is located west of I-5 in the parking lot of the existing mall south of Ortega. 
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 EDB 8G is located east of I-5 in an open space area off San Juan Creek Road. 

 Ponding depths: 8D = 1.0 m; 8E = 0.8 m; 8F = 1.1 m; 8G = 0.5 m. 

 Basin 8F may be a good candidate for underground detention. 
 
Extended Detention Basin 9A and 9B – Location proposed by SOCTIIP in existing groves southwest of I-
5 off Camino Capistrano.   

 No displacement of existing structures as designed by SOCTIIP. Left unchanged. 

 Ponding depth = 1.2 m (basin 9A and 9B). 
 
Extended Detention Basin 10A – The basin proposed by SOCTIIP is located in relatively open space east 
of I-5 just south of Via Escolar.  The proposed basin does not result in significant property taking, and can 
be reshaped to reduce takings.  However, the area is relatively hilly, which could impact capacity of the 
basin. 

 Reshaped to reduce property displacements.  

 According to aerial photos, this area may be developed. Field confirmation is requested.  

 Ponding depth = 1.2 m. 
 
Extended Detention Basin 10B – 10C – The SOCTIIP AIP proposed basin 10B is located within a 
cloverleaf at the Crown Valley Parkway overpass interchange.  This interchange has been redesigned to 
reduce property displacements.  PWA proposes EDB 10E located within and under the diamond off ramp 
east of I-5 and south of Crown Valley Parkway to replace the capacity provided by Basin 10B.   

 Removed, and replaced by EDB 10E. 
 
Extended Detention Basin 10C – The basin proposed for the SOCTIIP AIP located west of I-5 off Camino 
Capistrano and north of Crown Valley Parkway resulted in a property taking.  PWA proposes to eliminate 
this basin and replace its capacity at EDB10E.   

 Removed and replaced by EDB 10E.  
 
Extended Detention Basin 10D – The basin proposed for the SOCTIIP AIP located south of the Oso 
Parkway overpass did not result in any property displacements.  PWA proposes to expand basin 10D to 
utilize the full footprint between the diamond and clover leaf to improve hydromod performance. 

 Reshaped to reduce ponding depth. 

 Ponding depth = 0.6 m. 
 
Extended Detention Basin 10E – PWA proposes EDB 10E located within and under the diamond off 
ramp east of I-5 and south of Crown Valley Parkway included in the AIP-R Alternative to replace the 
capacity provided by Basin 10B proposed in the SOCTIIP AIP alternative. 

 New basin that replaces EDB-10B and EDB-10C. 
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 Located within the diamond off ramp at the Crown Valley Interchange, basin footprint to be 
coordinated with revised interchange plan. 

 Ponding depth = 1.5 m. 
 

Extended Detention Basin 11 – The SOCTIIP proposed basin is located in a shopping center parking lot 
off Chabot Road/El Paso resulting in a partial taking.  PWA is examining other potential locations to help 
minimize taking of the parking lot, possibly within the La Paz Road interchange. 

 Examine opportunities east of I-5 for a swale and at the La Paz under crossing for an EDB. 

 Located in shopping center parking lot, may be a good candidate for underground detention.  

 Ponding depth = 1.2 m (as proposed by SOCTIIP). 
 
Extended Detention Basin 11A  – PWA is considering adding basin 11A within the La Paz Road 
interchange to help limit the size required for basin 11. 

 Basin up to 0.24 acres could be created at La Paz crossing, decreases required size for EDB 11 by 
from 0.84 acres to 0.6 acres, reducing displacement of existing parking lot.   

 La Paz interchange location has potential to offer improved water quality treatment as compared 
to underground facility in parking lot at EDB11. 

 Ponding depth = 1.2 m. 
 
Extended Detention Basin 12B – The SOCTIIP proposed basin is located on the west side of I-5 south of 
Los Alisos Boulevard within an existing creek corridor.  PWA proposes to reshape EDB12B to move it to 
the floodplain of the existing creek corridor.  There is also an opportunity to create a vegetated swale 
along the west side of I-5 leading down to the proposed EDB. 

 Reshaped slightly to reduce take and ponding depth. 

 Hydraulics of creek corridor would need to be examined to ascertain if proposed basin/berms 
would impact flood flows in creek. 

 Ponding depth = 1.1 m. 
 

Extended Detention Basin 12A – The SOCTIIP proposed basin is located at the southeast portion of the 
Alicia Parkway interchange between the clover leaf and diamond ramps.  PWA may propose to move this 
basin to lower areas within the diamond and clover leaf on the east side of I-5 and to expand the footprint 
to improve hydromod performance. 

 Possible to move basin to west side of I-5 and expand footprint. 

 Maybe worth creating a second basin in the northwest diamond to reduce the capacity needed in 
EDB12B. 

 Unable to view the RMP figure that has this basin. 

 Ponding depth = 1.7 m. 
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Extended Detention Basin 13 – The SOCTIIP proposed basin is located east of I-5 across from a major 
shopping mall south of El Toro Road and results in significant property takings. 

 Removed and replaced with EDB 13A and 13B. 
 
Extended Detention Basin 13A – PWA proposes to replace EDB 13 with EDB 13A and EDB 13B.  EDB 
13A would be located within a new diamond interchange at the El Toro mall.  A vegetated swale could be 
created between the access road and I-5 leading to the proposed EDB. 

 Replaces EDB-13. 

 Located within proposed shopping mall interchange. 

 Ponding depth = 0.8 m. 
 
Extended Detention Basin 13B – PWA proposes EDB 13B adjacent to the diamond ramp south of El Toro 
Road and east of I-5 in the area identified by SmartMobility for commuter parking. 

 Replaces EDB-13. 

 Located within El Toro Road interchange. 

 Ponding depth = 0.7 m. 
 
Extended Detention Basin 14 – The SOCTIIP proposed basin is located in an existing open space area off 
Gowdy Avenue south of Ridge Route Drive and east of I-5.  This proposed basin results in some takings 
of the existing Gowdy Avenue.  PWA proposes to reshape the basin within the available open space area. 
 In addition, the east side of I-5 offers an opportunity for a vegetated swale in the open space north of El 
Toro to the proposed EDB. 

 Reshaped slightly to reduce take. 

 Located within a small park. 

 Ponding depth = 1.2 m.  
 
Extended Detention Basin 15 – The SOCTIIP proposed basin is located within the diamond ramp south 
east of the I-5 / Lake Forest interchange.  Since this basin does not result in any property takings, we 
propose to expand the basin foot print to cover the available open space area to improve hydromod 
performance. 

 Resized to reduce ponding depth. 

 Located within Lake Forest interchange. 

 Ponding depth = 0.6 m. 
 
Extended Detention Basin 16 – The SOCTIIP proposed basin is located on a former vacant lot that is now 
occupied by a new office building on Research Drive west of I-5.  PWA proposes to move this basin 
across I-5 to an existing agricultural field.   

 Relocate to agricultural field. 
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 No change in basin size. 

 Ponding depth = 1.2 m. 
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