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Project Understanding 

Study Objectives 
The HDR I Decision Economics team understands the issues and objectives as defined by CRC 
Team to update the previously conducted cost benefit analysis to assess the wOlthiness of the 
preferred alternative currently under consideration. Our experience conducting the original CRC 
cost-benefit analysis, man'ied with our strong expertise in assessing highway and transit benefits 
for well over 50 agencies in the US and Canada uniquely qualifies us to perform the tasks 
required 

Highway Benefits Assessment 
For this project, we intend to apply the customized algorithms .from StratBENCOST model, 
which was developed for the National Cooperative Highway Research Program (NCHRP) by 
HDR to evaluate highway projects. The model, which was applied to the original CRC CBA, 
incorporates an analysis of the network 'of highways and surrounding roads. The model allows 
sU'ategic level planners to integrate highway user costs and benefit-cost analysis into a broad­
based highway investment evaluation tool. The analysis will be conducted at the roadway 
network level while incorporating risk analysis techniques to account for uncertainty inherent in 
the methodology and data underlying the analysis. This prot of the model will assess the effects 
on the CRC on surrounding/alternati.ve roadways in terms of travel times, travel distances, and 
other performance data, and develops economic investment and decision criteria based on those 
results. In palticular the highway invesunent analysis will take into accounts: 

• 
• 
• 
• 
• 
• 
• 
• 

Demand estimation traffic models (network roadways); 
Value of time models based on economic data; 
Vehicle operating cost models; 
Safety and accident cost estimation; 
Environmental effects; 
Construction and disruption costs; 
Risk analysis element to account for uncertainty; and 
Economic evaluation criteria. 

StratBENCOST uses an extensive set of default user cost values, which provide information on 
such various issues related on travel time savings, vehicle operating costs, safety savings, and 
environmental savings. As before, the analysis will. rely on these defaults value when ever 
existing data are not available. 

Transit Benefits Taxonomy 

Federal Transit Administration (FT A) research 1 reveals that transit-oriented development in the 
United States yields social and economic benefits for communities. These gains include, 

• Increased demand for walking and biking; 

• A corresponding decline in the demand for motorized trips; 

I Federal Transit Administralion. 1996 Report: An Upd31e. U.S. Deparlmenl ofTransporlalion 



o Reduced dependence on automobiles; 

• Greater demand for commercial floor-space and correspondingly higher commercial 
propelt y values; and 

• More highly valued residential property due to the locational and environmental benefits 
of transit-Oliented development, yet without higher resipen tial taxes . 

Taken together, all these characteristics of public transpOltation make a positive contribution to 
the regional economy. More specifical ly the benefits of transit fall into three main categories 
that can be defined as follows : 

• Affordable Mobility/Sector Sector Benefits - These are the benefits from providing 
low-cost mobility to transit depend households. The benefits include income from 
employment made possible by transit, the economic value to access services such as 
healthcare, education, retail, and attractions (transit. fare is typically lower than taxi fare 
and vehicle ownership and operating cost), and budget savings for welfare and social 
services due to the presence of transit. 

• Congestion Management Benefits - Congestion management benefits are the savings in 
vehicle ownership and operating cost, travel time, accidents and environmental emissions 
due to less congestion and fewer miles traveled by personal vehicles due to the transit 
system. These savings in resources imply greater disposable household income for other 
purposes. The two principal benefits are the reduction in travel by personal vehicles, and, 
travel in less congested conditions by vehicles remaining on tbe roadwilY. 

• Economic Development Benefits - Proximity to transit has a positive effect on 
residential property values and tbe commercial activities due to the increased availability 
of travel opportunities, and, the ability of others to access the residence and' commercial 
centers by transit. 

Table I presents the benefits of public transportation taxonomy categorized above. HDR 
proposes to assess all these benefits within this project w.ith a thorough concentration on assess 
al ternative options. The estimation of public transportation affordable mobility and cross sector 
benefits employs state-of-tbe-art methods of consumer surplus analysis in application to distinct 
income, demographic and transit-dependent .groups. The estimation of benefits also includes 
methods of estimating the reduction in transfer payments doe to reduced unemployment and 
reduced reliance on home-ba5ed healthcare and nutrition social services. 



Table 1: Transit Benefits Taxonomy 

Economic "Benefits" Beneficiaries Link to Economic "Impacts" 
Economic Impact · 

Metrics 

Reduced commuting delays lead to lower labor costs 
and increased demand for labor. 

Existing and induced transit 
Reduced work-related travel delays lead to increased Number of jobs 

Congestion Management Benefits users (other than low- created or retaiued 
Reduced congestion costs (reduced income) labor productivity and reduced production costs. 

trave1 time, vehicle operating costs, Change in value of 
and other ancillary travel expenses; People and businesses Reduced highway congestion leads to reduced 

sales / output 
reduced accident costs; reduced (freight shippers Ican-iers) logistics and production costs . 

emissions) who travel on road network 
Increased trip-maki ng lead to increased demand and Change in labor and 

adjacent to transit lines 
economic activity_ other income 

Reduced out-of-pocket travel expenses lead to Change in tax 
increased Durchasin'! power. collection (including 

Affordable Mobility Benefits 
Low income households 

sales, income and 

Induced demand and change in 
and people with special Increased trip-making lead to increased demand and 

business taxes) 

consumer surplus associated with 
needs, with access to transit economic activity. 

availability of low-cost 
network 

trausportation (accessibility) 

Cross-Sector Benefits 
Reduced budgetary outlays on Sponsoring agenc ies Hnd Budgetary resources are made available for other, Program I budgetary 
assistance programs (slich as home taxpayers more producti ve uses. cost savi ngs 
care, meals on wheels, etc.) 

Proximity (access) to labor pool s, suppliers, 
Change in property 

Liveable Community Benefits 
Households resid ing, and 

customers, etc. enhances productivity / reduces 
values 

businesses located, in 
TOD and agglol11er(~lion economies 

vicinity of transit stations 
production costs. These impacts are capitalized in 

Change in property 
property values. 

taxes 



Scope of Services 

Within the coordination framework outlined above, we propose to conduct the Cost 
Benefit Analysis Update for the CRC preferred alternative in conformance with the task 
structure described below. 

TASK 1: UPDATE OF THE BASELINE CONDITION AND IDENTIFICATION OF THE PREFERRED 
ALTERNATIVE 
The team will review all ex.isting documents unde-r this task to ensure our understanding 
and analysis of the baseline conditions in terms of socioeconomic and traffic growth is 
consistent with current CRC project team understanding. 

The team will review all documentation and collect additional information through CRC 
team interviews on the refinements to the prefened alternative. 

The main goal for baseline identification is to Guarantee "Incrementality" and avoid any 
potential double counting. Therefore, any minor infrasuucture improvement planned or 
under way in the corridor should be taken into consideration under the baseline 
conditions in the analysis. The cost benefit analysis updated would not be complete 
without a comprehensive assessment of the preferred alternative. 

TASK 2: IDENTIFICATION AND MEASUREMENT OF BENEFITS AND COSTS 

Benefit-Cost Analyses (BCA) of highway and transit projects develop monetary 
measures of benefits for compalisons against cost. BCA attempts to capture all public 
benefits and costs regardless of who realizes the benefits and cosl~ or what form that they 
take. All benefits and costs will be identified and quantified in this task, employing the 
principles and methodologies outlined earlier. Optimal statistical techniques wi ll be 
employed in the process. 

The following categories of benefits and costs would be reviewed, quantified and risk­
assessed iu relation to the Base Case and the Preferred Alternative: 

• Capital costs; 
• Life-cycle operating costs; 
• Time savings to motori sts and transIt users due to new roadway and transit 

facilities; 
o Time savings to motorists avoiding blidge lift delays 
• Reliability improvements to motorists and transit users; 
• Low cost mobility benefits; 
• Social service efficiency benefits; 
• Liveable community, station-specific benefits; 
• Vehicle operating cost savings for autos, trucks and buses; 
• Safety costs and benefits, including life, limb and propelty effects; 
• Environmental effects, including air quality, noise and greenhouse gases; and 
• Infrastructure maintenance and capacity costs. 



For each benefit category HDR will review the findings in the preliminary CBA, update 
the assumptions Llsed to calculate each beneflt category and collect updated inputs. 

TASK 3: STATION AREA DEVELOPMENT 
For the original CBA, we applied a methodological approach given in Section 8, 
Techllical Report 2: Transit-Oriented Development Benefits of LRT Alignmenrs. We 
employed hedonic price studies from the many rail corridors we have assessed for FT A to 
estimate station-area value improvements due to station location and design along the 
designated line. 

For this update we will review real estate trends and development programs for similarl y 
sized transit investments in other US cities to update our "benchmarks." We will also 
review our analysis of land development patterns, public and private sector development 
plans and existing and proposed zoning to understand the true market and potential for 
TOD development. 

The result of our review and update will be a revised assessment of the market potential 
for transit-oriented development within the station areas. Information is to include the 
potential order of magnitude absorption rate of development by use type, mix, and 
intensity given the projected start-up date of the project. The task will also assess the 
market strengths and weaknesses of the station area as it relates to other potential growth 
areas in the region. 

TASK 4: COMPUTATION OF NET BENEFITS 
We propose to present measures of investment worth (net present value, rate of return 
and BC ratio) and measures of optimal tinting. Having coded the analysis as Benetit­
Cost Analysis Simulation Model, will we be in a position to assess the policy and 
planning questions posed by the CRC team. Based on this analysis, we will be in a 
position to establish whether the ridership and development effects needed to ensure an 
adequate return can reasonably be expected in light of experience in other cities. 

Perhaps of even greater practical value, the risk analysis will reveal the probability of 
achieving an adequate rate of return given the underlying risk assessment of ridership, 
development effects and other factors, including uncertainties ascertained from 
experience in other cities. The model will also enable optimjzation in the event that this 
probability is considered too low. In other words, the model will enable decision makers 
to ascertain the LRT pbasing options that would align construction with underlying 
population and traffic growth in such a way as to ensure a desirable return on investment. 

TASK 5: DRAFT AND FINAL REPORT 

HDR will prepare the following repOlt deliverables: 
I) Draft final report that incorporates all study elements, including an executive 

summary of key results and findings, and a technical appendix with model and 
data detail; and 

2) Final rep0l1 based on feedback on the Draft report from CR C. 
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