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1. Introduction

A benefit-cost analysis (BCA) was conducted for the SR-91 Segment 1 project as part of
the 2021 RAISE grant application submittal. The Orange County Transportation Authority
(OCTA) is the project applicant. The project proposes to improve traffic operations on
State Route (SR)-91 from SR-55 to east of Lakeview Avenue (milepost 9.4 and milepost
10.8 respectively), and on SR-55 from south of SR-91 to SR-91 (milepost 17.4 to milepost
17.9) in Orange County, California. The proposed improvements include modifications to
interchanges, connectors, ramps and intersections.

The BCA was conducted utilizing the California Life-Cycle Benefit/Cost Analysis Model for
2021 RAISE Applications (Cal-B/C Corridor) Version 7.1 dated February 2021. Cal-B/C
Corridor is a post-processor, benefit-cost tool for preparing economic analyses of highway
and transit projects. The model conducts benefit-cost analyses using the changes in
vehicle-miles traveled (VMT) and vehicle-hours traveled (VHT) or person-miles traveled
(PMT) and person-hours traveled (PHT) estimated in traffic and planning models. Cal-B/C
Corridor is derived from the Cal-B/C Sketch model, but it has a flexible design to support
a variety of inputs, including segment and speed bin data from regional travel demand
and micro-simulation models. The Cal-B/C Corridor model uses the same assumptions and
parameters and produces results fully comparable with Cal-B/C. The California
Department of Transportation adjusted the parameters in Cal-B/C Corridor to coincide
with the parameters included in the United States Department of Transportation’s
Benefit-Cost Analysis Guidance for Discretionary Grant Programs (February 2021).

The results of the BCA are summarized in Table 1 on the next page. The Benefit/Cost Ratio
of 9.02 which indicates the project is highly cost-effective. Of the total itemized benefits
of $684 million over 20 years, it is estimated that $50 million is attributed to freight
benefits.

2. Current Baseline, Proposed Project, and Project Impacts

SR-91 during the peak periods operates under saturated conditions along the project
segment. A bottleneck occurs on westbound SR-91 at the SR-91/SR-55 Interchange that
queues back to the Lakeview Ave Off-ramp. Congestion also occurs from weaving and
merging between ramps that has resulted in vehicle accidents.
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Table 1: Summary Results of the Benefit-Cost Analysis

The Build Alternative includes the following improvements1:

 SR-91/Lakeview Avenue Interchange: Existing westbound ramps would be
replaced with tight diamond ramps; a drop ramp would be constructed for
dedicated access to southbound SR-55 and the outside lanes along SR-91 would
be shifted to the north through the interchange.

 Lakeview Avenue OC Bridge (Bridge Number 550475): Existing OC bridge would be
replaced with a new bridge increasing the number of lanes from 4 to 6.

 SR-91/SR-55 Barrier Separation: A ¾-mile barrier will be constructed to separate
westbound SR-91 from southbound SR-55 to eliminate the existing weaving and
to reduce congestion related accidents.

Table 2 on the following page summarizes the problems the project will address, the
proposed improvements, and project impacts.

3. Project Data & Cost Included in the Cal B/C Model

OCTA modeling staff conducted a micro-simulation analysis of Segment 1 project
improvements to estimate the change in VMT and VHT for the Build and No Build
scenarios for Opening Year 2030 and Horizon year 2050.  AM and PM peak period data
for westbound SR-91 was utilized for the analysis. The results are provided in Tables 3
through 6.

Table 2: Summary Matrix

1 SR-91 Improvement Project Between SR-57 and SR-55 Initial Study/Environmental Assessment, Appendix A.
Section 4(f)/6(f) Evaluation De Minimis Finding, p A-4 (pdf page 4). http://www.octa.net/SR91-55toLakeview/RAISE
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Current Status/Baseline
and Problem to be
Addressed

Change to Baseline or Alternatives Types of Impacts

Existing and projected SR-91
mainline peak period traffic
demand exceeds capacity.
Congestion due to weaving
and merging has created
bottlenecks along westbound
SR-91 and accidents.

Replace Lakeview Avenue Bridge; Replace
westbound ramps with tight diamond ramps;
Barrier separate westbound SR-91 from
Southbound SR-55; add a new drop for
dedicated access to southbound SR-55 from
Lakeview Avenue; and shift SR-91 outside
lanes to the north through the SR-91/Lakeview
Avenue Interchange.

Improve capacity,
and reduce
congestion and
accidents; Reduce
weaving and
merging between
ramps.

Table 3: AM Peak Period 2030 No Build & Build VMT and VHT

Table 4: PM Peak Period 2030 No Build & Build VMT and VHT
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Table 5: AM Peak Period 2050 No Build & Build VMT and VHT

Table 6: PM Peak Period 2050 No Build & Build VMT and VHT

Table 7 on the next page summarizes the accident data used in the analysis. The data in
the orange-shaded columns were added to the Cal-B/C Corridor model. Accident rates
were obtained from the project environmental document for sections located on SR-91
within the Project Limits.2 Traffic volumes (ADT) were obtained from the project Traffic
Study for SR-91 sections within the Project Limits3, and the crash reduction factors were
obtained from the Federal Highway Administration.4 Segment length (miles) was
estimated using the Google Earth Pro measuring tool.

2 Caltrans, SR-91 Improvement Project Between SR-57 and SR-55, Initial Study with Mitigated Negative
Declaration/Environmental Assessment with Finding of No Significant Impact (Environmental Document), Table 1-
5, pdf page 33.
3 Caltrans, Traffic Study Report, SR-91 Improvements Between SR-57 and SR-55, July 2018, Exhibit 17, pdf page 31.
http://www.octa.net/SR91-55toLakeview/RAISE
4 Source: http://www.cmfclearinghouse.org/collateral/FHWA_Desktop_Reference_Guide.pdf
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Table 7: Accident Data

Project cost by phase is summarized in Table 8. The project cost format for the Cal-B/C
Corridor model is provided in Table 9.  Project support and Right-of-Way costs were added
in Year 1. Construction was divided by 3 (equal to the number of years to construct the
project) and entered in Years 1, 2 and 3.

Table 8: Project Cost (Segment 1) by Phase
Phase Cost

Environmental  $        2,130,000
Design $        8,523,940
R/W Capital $        5,525,160
R/W Support $        1,105,420
Construction $      69,981,650
Construction Support $      13,646,030

Total $    100,912,200

Table 9: Project Cost (Segment 1) Cal-B/C Corridor Model Format
Phase Cost Notes
Project Support $   24,299,970 Includes Environmental, Design, and Construction Support
R/W $     6,630,580 Includes R/W Capital and R/W Support
Construction Yr.1 $   23,327,217 Total Construction cost divided by 3
Construction Yr.2 $   23,327,217 Total Construction cost divided by 3
Construction Yr.3 $   23,327,217 Total Construction cost divided by 3

Total $ 100,912,200

The Maintenance Cost analysis was divided into five project improvement groups to
estimate the difference in cost to maintain the project area for the No Build and Build
scenarios: Lakeview Avenue Bridge Replacement; SR-91 Westbound Lakeview Avenue
Off-Ramp; New Lakeview Avenue Bridge Drop Ramp to Southbound SR-55; SR-91
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Westbound Lakeview Avenue On-Ramp; and SR-91 Westbound Lanes Shifted North
through the Lakeview Avenue Interchange. Existing facilities not affected by the project
were not included as maintenance costs for these facilities would not change with the
project. Maintenance cost per lane mile was obtained from Table 22 of the Caltrans 2019
State of the Pavement Report5 and from the Reason Foundation 25th Annual Report.6

Listed below are the maintenance cost/lane mile assumptions used to estimate the
maintenance costs.

Assumptions:
Cost/Lane Mile

Annual Maintenance - Roads (No Build and Build)6 $31,733
Annual Maintenance - Bridges (No Build and Build)6 $82,650
No Build (Year 1) requires Major Rehabilitation5 $1,981,000
No Build (Year 7) requires H.M.1. (Preventive & Corrective Maint.)5 $184,000
No Build (Year 17) requires C.A.P.M. 5 $394,000
Build (Year 8) requires H.M.1. (Preventive & Corrective Maint.) 5 $184,000
Build (Year 18) requires C.A.P.M. 5 $394,000

As reflected in the analysis, maintenance costs are lower for newly constructed facilities
(Build scenario) than for existing facilities (No Build scenario). Tables 10a, 10b and 10c
display the estimated maintenance cost for each of the five improvement groups over a
20-year period. Table 10c includes the combined total maintenance costs for the three
tables. Negative figures represent maintenance cost savings attributed to the new
facilities. Lane miles were derived from maps included in the environmental document.7

5 Source: https://dot.ca.gov/programs/maintenance/pavement/pavement-management
6 Source: Reason Foundation, 25th Annual Report: Maintenance Disbursements per Mile for California, November
19, 2020. https://reason.org/policy-study/25th-annual-highway-report/capital-bridge-disbursements-per-mile/
7 Environmental Document, pdf pp 75 – 83. http://www.octa.net/SR91-55toLakeview/RAISE
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Table 10a: Maintenance Cost Estimates (table 1 of 3)

1Lakeview Avenue Bridge Replacement: For the No Build scenario, 4 existing lanes at 1,200 feet/lane totals 4,800 feet or 0.91
mile; For the Build scenario, there are a total of 6 lanes at 1,200 feet/lane that totals 7,200 feet or 1.36 miles.
2SR-91 Westbound Lakeview Avenue Off-Ramp: For the No Build scenario, one 1,200 ft lane plus a second lane at 450 ft that
totals 1,650 feet or 0.31 miles. For the Build scenario, one 1,650 ft lane plus two more lanes at 350 ft each for a total of 1,850
feet or 0.35 miles.

Table 10b: Maintenance Cost Estimates (table 2 of 3)

3New Lakeview Avenue Bridge Drop Ramp to southbound SR-55: Two 1,090 ft lanes plus a third lane at 350 ft for a total of 2,530
ft. or 0.48 miles.
4SR-91 Westbound Lakeview Avenue On-Ramp: For the No Build scenario, two 1,050 ft lanes for a total of 2,100 feet or 0.40 miles.
For the Build scenario, two 1,125 ft lanes for a total of 2,250 feet or 0.43 miles.
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Table 10c: Maintenance Cost Estimates (table 3 of 3)

5Shift SR-91 Westbound Lanes to the north through the Interchange: For the No Build and Build scenarios, four 2,025 ft lanes for
a total of 8,100 feet or 1.53 miles.

Additionally, the Average Vehicle Occupancy figure of 1.64 was obtained from the OCTAM
traffic model for year 2030 (the AVO for 2050 is 1.63). The 5% truck volume figure was
calculated from truck traffic data for the project segment provided in the environmental
document.8

4. Estimated Life-Cycle Benefits and Costs

The next two tables present the Final Calculations from the Cal-B/C Corridor model. Table
11 presents the Net Present Value calculation, and Table 12 presents the Internal Rate of
Return on Investment and Payback Period summary.

8 Environmental Document, Chapter 2, Table 2.2.6-5, pdf page 377. http://www.octa.net/SR91-
55toLakeview/RAISE
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Table 11: Net Present Value Calculation
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Table 12: Internal Rate of Return on Investment and Payback Period


