
 

 

 
Transportation Resilience                       Transit: Rail Stop   

Benefit-Cost Analysis Case Study 

Case Study       

Overview: The National Capital Region 

Transportation Planning Board (TPB) conducted 

five benefit-cost analysis (BCA) case studies of 

transportation assets within the National Capital 

Region to demonstrate the cost of inaction, 

compare low-cost and high-cost solutions, and 

provide support for the benefits of proactive 

resilience investment.  

Study Site: The focus of this case study is 

Greenbelt station in Greenbelt, MD. This station is 

served by both Maryland Area Rail Commuter 

(MARC) and Washington Metropolitan Area Transit 

Authority (WMATA) and serves roughly 2,100 

passengers per day during the summer (2,060 WMATAi and 30 

MARC ii ). The site also contains a WMATA railyard which has 

capacity for 284 railcarsiii and is a potential location for the future 

FBI headquarters.iv 

Context: The MARC station at Greenbelt is exposed to the 

elements; studies show that exposure to extreme heat results in 

increased healthcare costs, and that heat event days are expected 

to increase across the region. v  Research suggests that shelters 

can help mitigate health impacts from heat. vi  Historically, the 

Greenbelt station and railyard are also at risk of flooding.vii This 

case study examines a low-cost solution to address heat and minor 

flooding impacts, and a high-cost solution for mitigating future 

flood impacts.  

Results: BCA results suggest that the low-cost and high-cost 

solutions have discounted (3.1%)viii benefit-cost ratios of 1.07 and 

0.85, respectively. These results imply that for every $1 invested, 

the low-cost solution will return about $1.07 in health and flooding 

response benefits. The high-cost solution would result in about 

$0.85 in benefits per dollar invested. Net benefits for the low-cost solution are estimated at around 

$1,100 over 20 years. 

Key Takeaways 

- Heat and flood impacts pose a risk to 

commuters that can be abated by 

proactive investments.  

- Over 20 years, non-investment could 

result in nearly $3,000 in heat-related 

health impacts at Greenbelt station. 

- Results suggest a 1.07:1 ROI for 

proactive investment in a low-cost heat 

and nuisance flooding solution. 

- Similar action could be taken at a 

regional level to address health and 

infrastructure concerns in the National 

Capital Region. 

Aerial view, Greenbelt Station 
(Google Maps) 



This analysis includes a detailed benefit cost analysis model assessing quantified costs and benefits. For 

additional information on this case study, or to assess your own site for transportation resilience, please reach 

out to Katherine Rainone at krainone@mwcog.org. 

Methods: This analysis uses data on regional heat event days to identify summer health impacts at 

the Greenbelt station. Assuming health care costs of about $750 for ED visits, hospitalization costs of 

about $15,000,ix and roughly 30 commuters per day,x the no action heat-related health impacts at 

this station are estimated to cost $2 per day, or $163 per summer. The analysis assumes that this 

cost will grow annually by 3.6 percent based on regional climate data.xi  

For no action flooding impacts, the analysis assumes that nuisance flooding occurs 10 times per year. 

For each event, station staff are assumed to spend 0.5 hours setting up signage to avoid flooded or 

slippery areas and one hour deploying a pump to remove standing water (an equipment cost of $35 

per event,xii and a loaded hourly wage of $41.44xiii) amounting to an annual cost of $972. Examining 

flood dataxiv along the track, station footprint, and railyard footprint, this analysis identified that 100-

year and 500-year storms result in flooding along the embankments. While definitive flood risk is 

unknown, this analysis assumes that there is a 1% cumulative risk, starting after 10 years, of a section 

of track failing due to flooding. This failure would result in significant repair and loss of function costs. 

Assuming 1,200 feet of track replacement, at a cost of $300,000 per mile, xv  results in roughly 

$68,000 in repair costs. While the track is being repaired, there would be significant loss of function 

costs as MARC trains would need to be replaced with buses. This loss of function cost, for one month 

of service, is estimated at roughly $2.9 million ($2.4 million in increased travel time, and $500,000 

in bus and driver costs). These estimates are based on daily C-line ridership (4,500),xvi bus capacity 

(55 persons),xvii distances between Muirkirk and Greenbelt (eight miles or 15 minutes) and Greenbelt 

and College Park (five miles or 15 minutes),xviii a value of travel time of $21.72,xix and bus driver 

salaries of $30 per hour.xx 

For the low-cost solution, this analysis assumes the installation of electronic signage identifying the 

heat index, suggesting commuters stay in the cool shade of the tunnel, and noting when the MARC 

train is arriving and commuters should proceed to the platform. The analysis assumes that installation 

of this signage would cost $5,000 and would eliminate 75% of heat-related station health impacts. To 

address nuisance flooding, the analysis assumes the low-cost solution would include slope grading 

($450 at $9 a square foot for 50 square feet)xxi and drainage systems ($10,000 installation cost) 

which are assumed to eliminate nuisance flooding impacts. For the high-cost solution, this analysis is 

focused on eliminating, to the extent possible, heat-related health impacts through the installment of 

track-side shelters ($8,300 per shelter)xxii and addressing the large-scale erosion impacts of 100-year 

and 500-year storms by hardening embankments (roughly $1,000 per linear foot).xxiii This analysis 

assumes that hardening the railway embankment will eliminate the 1% cumulative failure risk. 

Detailed Results: Results indicate that the no-action scenario leads to roughly $3,000 (discounted at 

3.1%) in health impacts over a 20-year period. Proactive investment provides a health cost-savings 

over the same period of $1,800-$2,200 by lowering ambient temperatures. Nuisance flooding 

mitigation in the low-cost solution would lead to about $14,000 in gross benefits over 20 years. The 

low-cost solution generates roughly $1,100 in net benefits over 20 years with a benefit-cost ratio (BCR) 

of 1.07, discounted at 3.1%. The high-cost solution, which includes the investments of the low-cost 

solution plus investment to prevent long-term flooding, is estimated to result in about $117,000 in net 

costs over 20 years with a BCR of 0.85, discounted at 3.1%. 

Qualitative Benefits: The results presented above are conservative, and likely represent a lower bound 

for potential benefits and return on investment. Additional unmonetized benefits are expected to 

accrue from proactive investment. Heat events are also expected to result in increased ambulatory 
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care responses (without hospital visits), but data were unavailable to monetize this impact. The 

signage and shelters proposed to mitigate heat-related effects would also likely lead to other weather-

related health benefits (e.g., extreme cold, inclement weather), which were not quantified in this 

analysis. 

Regional Implications: There are several rail stations in the National Capital Region with similar 

characteristics to Greenbelt station: locations served by MARC and other agencies that are 

unsheltered and susceptible to the elements, at risk of high temperatures, and in 100-year or 500-

year floodplains. Between June and August of 2024, the average ridership for all MARC lines was about 

360,000 per month, or about 12,000 riders per day.xxiv  If transit agencies in the National Capital 

Region emulated the low-cost investments proposed for Greenbelt station at stations serving even just 

10% of these 12,000 daily MARC commuters, the health impact and flooding savings to the region 

could be roughly $93,000 (discounted at 3.1%) over 20 years. 



This analysis includes a detailed benefit cost analysis model assessing quantified costs and benefits. For 

additional information on this case study, or to assess your own site for transportation resilience, please reach 

out to Katherine Rainone at krainone@mwcog.org. 
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