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1 Cost-Effectiveness Analysis 
A Benefit-Cost Analysis (BCA) was conducted in conformance with United States 
Department of Transportation (USDOT) guidance to assess the impacts of the East Bay 
Greenway Multimodal Project (EBGW). The project will construct approximately  
10.6 miles of a major north‐south bicycle and multimodal corridor on local streets and a 
state conventional highway adding Class I, buffered Class II, neighborhood Class III, 
and Class IV facilities connecting five Bay Area Rapid Transit (BART) stations, 
beginning at the Lake Merritt Station in Oakland to the Bay Fair Station in San Leandro. 
The EBGW project also includes signalized and unsignalized intersection upgrades, 
pedestrian and transit boarding islands, and transit signal priority to increase transit 
reliability. The project comprises a major segment of a larger 16-mile project planned 
from Lake Merritt to South Hayward, and it has independent utility. Placemaking 
improvements, such as parklets, public art, and streetscape enhancements, will support 
anticipated growth in transit and active transportation along the corridor and reflect local 
community heritages. The BCA conducted for the EBGW project indicated a favorable 
benefit/cost (B/C) ratio with the monetized benefits of the project exceeding the 
estimated project-related costs. In the summary discussion to follow, individual analysis 
inputs and results are presented. 
The analysis was performed using the California Department of Transportation 
(Caltrans) 2022 Cal-B/C Active Transit Model (Cal-B/C Model), version 8.1. This model 
incorporates project costs by category and benefits related to travel options and 
conditions for bicyclists and pedestrians, and it is considered the most appropriate 
model to address the project description and needs. The model incorporated the Real 
Discount Rate update to reflect USDOT guidance. All other data inputs remained 
specific to the State of California because the data provided is more conservative than 
the USDOT BCA guidance.  
The Cal-B/C Model Inputs section discusses Cal-B/C inputs used in the analysis of the 
EBGW project, and the CAL-B/C Model Results section provides details regarding the 
BCA results. All monetary values presented in this appendix are expressed in 2021 
dollars. A 7% discount rate was used to compute the net present value of benefits and 
costs. 
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2 Benefit-Cost Analysis Summary 
The Cal B/C model calculates the B/C ratio based on inputs (i.e., type of project, 
improvement characteristics, existing and future trip data, and crash rates). The B/C 
analysis includes benefits in the following categories: 
 Journey Quality 
 Additional Delay Savings 
 Additional Safety Benefits 
 Health Benefits 
 Emission Reductions 
Table 1 provides a summary of the Cal B/C results for the EBGW project.  

Table 1. EBGW CAL-B/C Results 

 

3 Cal-B/C Model Inputs 
The Cal-B/C model includes several default parameters, such as travel time, vehicle 
operating cost, crash cost, active transportation, and highway operations. Sources for 
these default values include the Office of Management and Budget (OMB), Bureau of 
Labor Statistics (BLS), USDOT Department Guidance, ITS1 Deployment Analysis 
System (IDAS) model, American Transportation Research Institute, AAA, Caltrans, and 
California Board of Equalization. The default values were used in this BCA unless 
otherwise stated.  
The model was fitted to the EBGW project using project-specific crash, traffic, and 
bicyclist and pedestrian usage data. These inputs are discussed in the following 
subsections. The model identifies the required project specific data inputs with green 
cells.  
  

                                            
1 intelligent transportation systems 
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3.1 Project and Site Characteristics 
The 2022 Cal-B/C model, version 8.1 requires users to select the project type from a 
given list. The EBGW project was identified as an “Existing facility upgrade and new 
facility extension” project, which is categorized as a Type 3 project. Users must also 
input the project length for the existing and the new facility. Other characteristics 
required for the model included project location, if the project was included in a Safe 
Routes to School (SRTS) program, if the project had programmatic initiatives, and the 
expected length of the construction period. Table 2 provides the project inputs that were 
entered into the model.  

Table 2. Project and Site Characteristics 

 

3.2 Existing Segment Improvements and Trip Volume 
The Cal-B/C model requires project specific data for improvement characteristics based 
on cycling and pedestrian usage, along with existing trip data in the base year and 
future year scenarios. Data inputs were based on the geometric configurations from the 
project concept drawings, dated September 28, 2022; historic bicycle and pedestrian 
counts;  and future year model data (traffic volumes and bicycle/pedestrian usage 
forecasts) obtained from the Alameda County Transportation Commission (CTC) 
Transportation Demand Model by Kittelson and Associates; and crash data2 from the 
draft Transportation Impact Study prepared for the EBGW project by CHS Consulting. 
Projected annual growth rates were calculated based on bicycle and pedestrian data. 
The Cal-B/C model calculated the daily trips in the base year and in Year 20 (20 years 

                                            
2 Crash data was collected for the most recent pre-pandemic, full five-year period between January 1, 
2015, and December 31, 2019, using the UC Berkeley Transportation Injury Mapping System (TIMS). 
The data includes collisions between pedestrians, bicyclists, and automobiles. The data set focused on 
collisions that occurred within a 500-foot radius of the proposed East Bay Greenway Project corridor. 
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post-construction) based off the current daily trip data. This was done for both the 
bicycle and pedestrian trips, as shown in Table 3.  

Table 3. Existing Segment Improvements and Trip Volume 

 

3.3 New Facility Improvements and Trip Volume 
The Cal-B/C model also required project-specific data for improvement characteristics 
based on bicycle and pedestrian usage along with new facility trip data in the base year 
and future year scenarios. The No Build (base year) was assumed to have identical 
ridership to the existing scenario. The Cal-B/C model calculated the daily trips in the 
base year and in Year 20 (20 years post-construction). This was done for the bicycle 
and pedestrian trips using identical growth rates. To be conservative, no initial bump in 
demand is assumed when the new facility opens. New facility data is included in  
Table 4. 
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Table 4. New Facility Improvements and Trip Volume 

 

3.4 Intersection Improvements – Time Savings and 
Crash Data 

The EBGW project plans to improve 13 intersections along the corridor. The Cal-B/C 
model considers intersection improvements and the associated travel time and crash 
data. The number of improved intersections is based on new or major signal 
modifications and new Pedestrian Hybrid Beacon or Rapid Rectangular Flashing 
Beacon controls. To be conservative, no time savings were assumed at the improved 
intersections in the corridor. Bicyclist and pedestrian crash rates were provided from the 
draft Transportation Impact Study by CHS Consulting. To be conservative, the BCA 
assumed the existing trend of declining bicycling crashes (about 1.5% fewer each year) 
continues after the project is implemented.  Values were calculated using the least 
squares method for bicycle crashes per year as provided by the Alameda CTC. Specific 
benefits or costs related to SRTS initiatives or any non-infrastructure initiatives, such as 
education and outreach programs, were not quantified. The breakdown of intersection 
and accident data is in Table 5.  
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Table 5. Intersection Improvements 

 

4 Project Costs  
Project costs and the length of the construction period were entered into the Cal B/C 
model. Project costs were included in the following categories, as appropriate: Project 
Support, Right-of-Way (ROW) Acquisition, Construction, and Maintenance/Operations.  
The initial design and construction costs for the EBGW project are approximately 
$120.9 million. The construction period is assumed to be two years, beginning in 2024. 
Annual construction expenditures were assumed to be allocated proportionally over the 
14 months of construction. The total project cost is $103.6 million in present value 
terms, including maintenance/operations. The breakdown of project costs, as reflected 
in the Cal B/C analysis, is indicated in Table 6.  
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Table 6. Project Costs 

 
Note: Initial and subsequent costs are entered in thousands of dollars. 

5 CAL-B/C Model Results 
The Cal-B/C model evaluated benefits related to journey quality, intersection safety, 
auto crash costs, health for absenteeism and reduced mortality, and emissions 
reduction. Figures 1 and 2 graphically depict the share by category of total project life 
cycle benefits and total project life cycle costs associated with the EBGW project, as 
discussed in more detail in the following subsections. Additional safety benefits are the 
combination of intersection safety and reduced auto crash costs. Health benefits are the 
combination of absenteeism and reduced mortality benefits.  
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Figure 1. EBGW Itemized Benefits, Present Value 

 

Figure 2. EBGW Project Costs, Present Value 

 

Journey Quality, 
$12,377,591 , 4.19%

Additional Safety 
Benefits, $221,899,097 

, 75.15%

Health Benefits, 
$60,917,876 , 20.63%

Emission Cost Savings, 
$95,131 , 0.03%

Journey Quality Additional Delay Savings Additional Safety Benefits

Health Benefits Emission Cost Savings

Project Support, 
$8,594 , 7.1%

Right-of-Way, 
$403 , 0.3%

Construction, 
$111,950 , 92.0%

Maintenance/Operations, 
$676 , 0.6%
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5.1 Journey Quality Savings 
The Cal-B/C model calculated journey quality benefits for bicyclists and pedestrians 
who travel to a destination. The journey quality benefit looks at improvements in the 
quality of the trip for pedestrians and cyclists that arise from a greater feeling of safety, 
comfort, aesthetics, and other types of improvements. Improvements to existing and 
new facilities can generate benefits for current trips and induced trips. Recreational 
users are not included. The model interpolated the year-to-year data between Year 1 
and Year 20 benefits. Refer to the formulas for more information about each calculation.  

Average Annual Trips = Average Daily Trips x Annual Days in Year, by purpose 
Time-Value of Improved Facility = (1 - Facility Preference Factor) x  

Distance per Trip (miles) / Travel Speed (mph) 
Value of Journey Quality = Time-Value of Improvement x Average Value of Time 

Tables 7 and 8 provide total journey quality benefits by year for the existing and new 
facility, respectively. Both tables are the combined calculations of bicyclist and pedestrian 
benefits. Note that Value of Journey Quality for Induced Trips applies the rule of half3. 

Table 7. Journey Quality Savings – Existing Facility 

  

                                            
3 The Rule of Half assumes the value of benefit accrued for new users is one half that of existing users. 
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Table 8. Journey Quality Savings - New Facility 

 

5.2 Intersection Safety Savings 
The Cal-B/C model evaluated safety savings by calculating the safety benefits 
associated with intersection improvements along a bicycle/pedestrian facility. 
Improvements to existing intersections (e.g., lights, bridges, etc.) can lead to reduced 
accidents at intersections. Benefits can arise for existing and induced pedestrians and 
cyclists at each intersection crossed. The number of intersections crossed per trip is 
determined by the total length of the existing facility, the average distance traveled per 
user type, and the number of intersections with improvements. The magnitude of 
impacts is determined by the percent reduction in existing accidents due to specific 
safety measures. The model interpolated the year-to-year data between Year 1 and 
Year 20 benefits. Refer to the formulas for more information about each calculation.  
Baseline Average Annual Crashes by Type = Sum of Total Crashes by Type / Years 

of Crash Data 
Reduction in Crashes by Type = Crash Modification Factor(s) x  

Baseline Average Annual Crash by Type 
Value of Crash Reduction by Type = Reduced Number of Crashes by Type x Value 

of Crash by Type 
Value of Crash Reduction All Types = Sum of Value of Crash by Type 
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Table 9 provides total intersection safety benefits by year for the EBGW project for 
bicyclists and pedestrians.  

Table 9. Intersection Safety Savings 

 

5.3 Crash Reduction 
The Cal-B/C model evaluated the accident-cost benefits by calculating the benefits of 
avoided crashes on. Some of the induced pedestrian and cycling trips entail diversions 
from auto use. Benefits from reduced auto use include reduced frequency of accidents 
and level of auto emissions. Crash costs were calculated by crash type. The model 
interpolated the year-to-year data between Year 1 and Year 20 benefits. Refer to the 
formulas for more information about each calculation.  

Vehicle-Miles Traveled = Affected Length x Average Volume / Vehicle Occupancy 
Highway Accident Cost = (VMT4 x Rate x Cost/Mile) by Crash Type 

Transit Crash Cost = Vehicle-Miles x Crash Cost/Mile 
Transit Crash Cost/Mile from Parameters 

Table 10 provides the total crash cost savings benefit and crash cost savings benefit by 
year for the EBGW project.  
  

                                            
4 vehicle miles traveled 
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Table 10. Crash Reduction Benefits 

 

5.4 Health – Absenteeism 
The Cal-B/C model calculated the benefits to employers of improved health of 
employees who use active transportation modes. Benefits were based on the value of 
reduced work absences. The model interpolated the year-to-year data between Year 1 
and Year 20 benefits. Refer to the formulas for more information about each calculation. 
The average value of time per day is based on the state average wage rate for an 8-
hour day.  

Average Annual Commuters = Average Daily Trips / Roundtrip Factor x  
Commuting Purpose (%) x Annual Days 

Reduced Days of Work Absences = Average Annual Commuters x  
Short-term Sick Leave Coverage x Reduction in Sick Days 

Value of Short-term Health = Reduced Days of Work Absences x  
Average Value of Time per Day 

Table 11 provides total absenteeism health benefits by year for the EBGW project. This 
health benefit was only calculated for induced (i.e., new to the system) bicycle users.  
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Table 11. Health Benefits - Absenteeism 

 

5.5 Health – Reduced Mortality  
The Cal-B/C model calculated the benefits to bicyclists and pedestrians for improved 
long-term health based on a reduced risk of mortality. Reduced mortality costs were 
calculated by user type. The model interpolated the year-to-year data between Year 1 
and Year 20 benefits. Refer to the formulas for more information about each calculation.  

Number of Induced Users = Users with Project (Improved or New Facility) -  
Baseline Users (Existing and/or no Facility) 

Number of Users in Risk-reducing Age Group = Number of Induced Users x  
Percent of Users (by Mode) in Risk-reducing Age Group 

Number of Expected Deaths in Age Group (Baseline) = Number of Users in Risk-
Reducing Age Group x Death Rate (Group) 

Reduced Mortality Risk = Expected Deaths in Age Group x  
Mortality Risk Reduction (%), as function of annual trip miles 

Value of Reduced Mortality = Reduced Number of Annual Deaths x Value of Life 

Table 12 provides total reduced mortality health benefits by year for the EBGW project. 
This health benefit was only calculated for induced cycle users.  
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Table 12. Health Benefits – Reduced Mortality 

 

5.6 Emissions Reduction 
The Cal-B/C model determined an emissions reduction benefit by calculating VMT and 
highway emissions costs. Emissions costs were calculated by emissions type. The 
model interpolated the year-to-year data between Year 1 and Year 20 benefits. Refer to 
the formulas for more information about each calculation.  

Vehicle-Miles Traveled = Affected Length x Avg. Annual Volume 
Highway Emissions Cost = (VMT x Rate x Cost/Mile) by Emissions Type 

Vehicle Emissions Cost = (Vehicle-Miles x Rate x Cost/Mile) by Emissions Type 

Table 13 provides the total emissions benefit and the emissions benefit by year for the 
EBGW project. 

Table 13. Emissions Reduction 
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6 Other Benefits 
The Cal-B/C model quantifies the key benefits from implementation of the active 
transportation project. The model reflects a conservative representation of the benefits 
the project will provide: non-quantifiable benefits are considered outside of the BCA 
analysis, but should be recognized when considering the overal beneficial impact of the 
project.  Other benefits to aknowledge from the EBGW project include, but are not 
limited to, the following: 
 State of Good Repair: The EBGW project includes roadway pavement rehabilitation 

and resurfacing which will prolong the useful life of the roadway and reduce wear 
and tear on vehicles –which result in reduced maintenance costs for both the owner 
and users. 

 Multimodal Access: The new facility will encourage a mode shift from motorized to 
non-motorized trips for first- and last-mile trips; therefore, reducing vehicle usage 
harmful emissions in the community. 

 Improved Connectivity: The facility will allow improved connectivity within the 
community. Individuals will have better access to jobs, resources, services, and 
various community centers.  

 Addition of Green Infrastructure: The project will provide opportunities to incorporate 
green and sustainable infrastructure such as stormwater infrastructure to capture 
run-off from the street into planters or pervious areas to improve the water quality 
and provide irrigation for plants; water-efficient or drought-resistant plantings to 
conserve water and reduce maintenance; addition of street trees to enhance the 
urban fores, reduce the heat-island effect and provide natural shading along the 
EBGW; new and enhanced urban open space; and energy-efficient lighting to 
reduce energy use and contribution to light pollution.  

These benefits, in addition to those analyzed in the Cal-B/C model, work to improve the 
quality of life and the accessibility for the surrounding community. Please see the RCN 
narrative for additional discussion on the beneficial aspects of the project.  
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