Case Study

Overview: The National Capital Region
Transportation Planning Board (TPB) has conducted

Key Takeaways
- Shelters and foliage solutions at bus
stops can significantly lower ambient

five benefit-cost analysis (BCA) case studies of temperatures, resulting in decreased
transportation assets within the National Capital health costs.
Region to demonstrate the cost of inaction, compare | - Over 20 years, no investment could
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§uppon for the benefits of proactive resilience i Rers)ults suggest a 3:1 ROI for proactive
investment. investment.

- Similar action could be taken at a
Study Site: The focus of this case study is the Army regional level to address health
Navy Drive & South Joyce Street westbound concerns in the National Capital Region.

southbound bus stop in Arlington, VA. This Metrobus
and Arlington Transit bus stop serves roughly 70
riders per day and lacks existing shelter or
vegetation.

Context: Studies, such as those by the Center for
American Progress, show that exposure to extreme
heat results in increased emergency department
(ED) visits and hospitalizations, and that the number
of days with extreme heat is expected to increase.
Research published by Arizona’s Sun Tran bus | i
servicell and Lanza et al. (2025)ii shows that shelters Aerial view, ArmyNavyDr/ve/SouthJoyce Street (Google
and surrounding vegetation can lower ambient and 2PS)
ground temperatures and help mltlgate health impacts at bus stops. This case study examines a low-
SR . R » cost solution of erecting a bus shelter and a high-cost
solution of supplementing the shelter with additional trees
and foliage to lower temperatures around the stop. In
addition, the new bus shelter would provide space for
advertising, thereby producing advertising revenue.

Results: BCA results suggest that the low-cost and high-cost
solutions have discounted (3.1%)" benefit-cost ratios of 3.0
Bus stop with shelter (klllane/Shutterstock) and 2.7, respectively. These results imply that for every $1
invested in solutions, there is a return of nearly $3 in health and advertising revenue benefits. Net
benefits are estimated at around $100,000 over 20 years.
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Methods: From 2016 to 2020, Virginia experienced an average of 80 heat event days' per summer,
resulting in 87 incremental heat-related ED visits and 21 incremental hospitalizations per heat event
day.vi Each ED visit costs about $750 while each hospitalization costs roughly $15,000.vi This analysis
converted state-level occurrences to bus stop-specific impacts using the population of Virginia (8.8
million)vii and ridership data (roughly 72 daily).x These data imply an overall no-action cost of heat-
related iliness of roughly $3 daily stemming from this bus stop, and a per-summer cost of $244. The
analysis assumes that this cost will grow annually by 3.6 percent based on regional climate data.x For
the low-cost solution, the analysis assumes a purchase and installation cost of $33,000 for a bus
shelter< with an assumed maintenance cost of 5 percent annually ($1,650) and a 20-year useful life.
For the high-cost solution, the analysis assumes additional vegetation costs of $2,000 (for 2-3 trees)xi
with an annual maintenance cost of 10 percent ($200). Based on literature focused on lowering
ambient temperatures,Xii xv the analysis assumes that the low-cost and high-cost solutions will prevent
10 percent and 20 percent of the annual no-action health costs ($24 and $48 per summer),
respectively. Bus shelters are also assumed to generate roughly $11,500 in advertising revenue per
year.x

Detailed Results: Results indicate that the no-action scenario leads to roughly $7,000 in health
impacts over a 20-year period. Proactive investment provides a health-savings over the same period
of $700-$1,400 by lowering ambient temperatures. Advertising could generate an additional
$230,000 in benefits over the 20-year useful life. The low-cost solution generates roughly $112,700
in net-benefits with a benefit-cost ratio (BCR) of 2.97, discounted at 3.1%. The high-cost solution
generates roughly $108,200 in net-benefits with a BCR of 2.74, 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
care responses (without hospital visits), but data were unavailable to monetize this impact. This
analysis focuses on heat, but shelters and vegetation would also serve as wind and rain breaks,
helping to minimize cold-related health impacts as well. Finally, this analysis does not monetize
benefits from additional urban foliage (such as increased air quality, carbon sequestration, reduced
stormwater runoff, or amenity values).

Regional Implications: There are many bus stops in the National Capital Region with similar
characteristics to the Army Navy Drive and South Joyce Street stop: locations served by WMATA and
other agencies that are unsheltered and susceptible to the elements and at risk of high temperatures.
Between June and August of 2024, the average bus ridership for WMATA lines was over 300,000 per
day while the average daily ridership for Arlington Transit for the same period was over 170,000. If
transit agencies in the National Capital Region added shelters or shelters and vegetation to current
bus stops serving even just 10% of these 470,000 bus riders, the health impact savings to the region
could range from about $495,000 to $822,000 (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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