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Regional Transportation Resilience Economic 

Analysis

• Analysis to demonstrate the cost of inaction and provide support for the 

benefits of proactive resilience investment

• Five case studies quantifying the costs and benefits of resilience and 

adaptation 

• Transportation assets (one each of: rail stops, bus stops, road segments, 

rail segments, bridges)

• Natural hazards (flooding and extreme heat) 

• Develop a framework for risk-based economic impact analysis, and 

guidance for the evaluation of further assets and projects
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Case Studies

Bus Stop: Army Navy Drive & S. Joyce 

St stop in Arlington

Rail Stop: Greenbelt MARC Station

Bridge: Liverpool Point Road

Railway: Silver line between Loudon 

Gateway and Washington Dulles

Roadway: Anacostia Freeway
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Case Study: Bus Stop

Army Navy Drive & S. Joyce St stop in Arlington

Impacts of Extreme Heat on Bus 

Commuters

Inputs:

• Ridership

• Heat-related emergencies

• Cost of heat-related health emergencies

• Heat days

Solutions:

• No Action

• Low-Cost – bus shelter solution

• High-Cost – bus shelter plus vegetation 

solution
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High Cost 

Approach

Low Cost 

Approach

No Cost 

Approach

The Low Cost 

approach yields 

similar benefits to 

the High Cost 

approach at a 

lower cost.

The Low Cost 

approach also has 

the highest net 

benefits.

Lack of investment 

could cost $5,000 

over 20 years.

($5)

($57)

($63)

$0 

$170 

$171 

($5)

$113 

$108 

($100) ($50) $0 $50 $100 $150 $200

Thousands of Dollars

Cost Comparison, Bus Stop Investment Approaches (Discounted 3.1%)

Costs Benefits Net Benefits
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$497

$169,520

Bus Stop Low Cost Approach, Benefits Breakdown

Avoided ED Visits & Hospitalizations Advertising Revenue

$33,000

$24,322

Bus Stop Low Cost Approach, Cost Breakdown

Construction Cost Operation Cost

Total Cost Input*: $57,322
*Over 20 years, discounted 3.1%

Total Benefit Output*: $170,017
*Over 20 years, discounted 3.1%

Subcommittee Meeting

February 19, 2026
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$994

$169,520

Bus Stop High Cost Approach, Benefits Breakdown

Avoided ED Visits & Hospitalizations Advertising Revenue

$35,000

$27,271

Bus Stop High Cost Approach, Cost Breakdown

Construction Cost Operation Cost

Total Cost Input*: $62,271
*Over 20 years, discounted 3.1%

Total Benefit Output*: $170,514
*Over 20 years, discounted 3.1%

Subcommittee Meeting

February 19, 2026
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Case Study: Rail Stop

Greenbelt MARC Station in Maryland

Subcommittee Meeting

February 19, 2026

Impacts of Heat and Flooding on MARC Commuters

Inputs:

• Ridership

• Heat days

• Heat-related emergencies

• Risk of heat-related track failure

• Nuisance flooding

Solutions:

• No Action

• Low-Cost – Temporary signage, pumps for nuisance flooding

• High-Cost – Shelter for heat, track hardening eliminates track 

flooding entirely
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High Cost 

Approach

Low Cost 

Approach

No Cost 

Approach

The High Cost 

approach 

yields the 

highest 

benefits, but 

costs more 

than it would 

save. 

The Low Cost 

approach offers 

the highest net 

benefits.

Noninvestment 

could cost over 

$900,000 over 

20 years.

($934)

($15)

($791)

$0 

$93 

$751 

($934)

$78 

($40)

($1,000) ($800) ($600) ($400) ($200) $0 $200 $400 $600 $800 $1,000

Thousands of Dollars

Cost Comparison, Rail Stop Investment Approaches (Discounted 3.1%)

Costs Benefits Net Benefits
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Case Study: Bridge

Liverpool Point Road in Charles County, MD

Impacts of Flooding on Road Users

Inputs:

• Average Annual Daily Traffic

• Frequency and length of flooding-related bridge closures

Solutions:

• No Action

• Low-Cost – Embankment hardening

• High-Cost – Full bridge replacement
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High Cost 

Approach

Low Cost 

Approach

No Cost 

Approach

($42)

($115)

($1,290)

$0 

$14 

$41 

($42)

($101)

($1,249)

($1,300) ($1,100) ($900) ($700) ($500) ($300) ($100) $100

Thousands of Dollars

Cost Comparison, Bridge Investment Approaches (Discounted 3.1%)

Costs Benefits Net Benefits

A unique result 

among our 

case studies, 

none of the 

proposed 

investments for 

the Liverpool 

Point Road 

bridge were 

estimated to 

be cost-

beneficial.
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Case Study: Rail Segment

Silver Line in Dulles

Impacts of Extreme Heat on Rail Commuters

Inputs:

• Ridership

• Heat days

• Value of travel time

Solutions:

• No Action

• Low-Cost – existing rails are painted white

• High-Cost – installation of heat-resistant rails
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High Cost 

Approach

Low Cost 

Approach

No Cost 

Approach

The Low Cost 

approach yields 

higher benefits 

than the High Cost 

approach at a 

lower cost, leading 

to a higher net 

benefit.

Lack of 

investment 

could cost over  

$900,000 over 

20 years.

($935)

($181)

($1,130)

$0 

$219 

$150 

($935)

$38 

($980)

($1,200) ($1,000) ($800) ($600) ($400) ($200) $0 $200 $400

Thousands of Dollars

Cost Comparison, Rail Segment Investment Approaches (Discounted 3.1%)

Costs Benefits Net Benefits
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Case Study: Road Segment

Anacostia Freeway in Washington

Impacts of Flooding on Road Users

Inputs:

• Average Annual Daily Traffic

• Frequency and duration of roadway flooding

• Value of travel time

• Cost of road closure

Solutions:

• No Action

• Low-Cost – semi-permanent deployable flood barrier

• High-Cost – permanent raising of road
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High Cost 

Approach

Low Cost 

Approach

No Cost 

Approach

The Low Cost 

approach yields 

similar benefits to 

the High Cost 

approach at a 

lower cost.

The Low Cost 

approach also has 

the highest net 

benefits.

Lack of investment 

could cost $17 

million over 20 

years.

($17)

($1.5)

($12)

$0 

$13 

$17 

($17)

$11 

$6 

($20) ($15) ($10) ($5) $0 $5 $10 $15 $20

Millions of Dollars

Cost Comparison, Roadway Investment Approaches (Discounted 3.1%)

Costs Benefits Net Benefits
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$10,963,911

$1,663,901

Road Segment Low Cost Approach, Benefits Breakdown

Nuisance Flooding Benefits 100-year Flooding Benefits 500-year Flooding Benefits

$1,503,302

Road Segment Low Cost Approach, Cost Breakdown

Construction Cost

Total Cost Input*: $1,503,302
*Over 20 years, discounted 3.1%

Total Benefit Output*: $12,627,812
*Over 20 years, discounted 3.1%

Subcommittee Meeting

February 19, 2026



Regional Transportation Resilience Subcommittee

February 19, 2026

$10,963,911$1,663,901

$4,623,627

Road Segment High Cost Approach, Benefits Breakdown

Nuisance Flooding Benefits 100-year Flooding Benefits 500-year Flooding Benefits

$11,545,392

Road Segment High Cost Approach, Cost Breakdown

Construction Cost

Total Cost Input*: $11,545,392
*Over 20 years, discounted 3.1%

Total Benefit Output*: $17,251,440
*Over 20 years, discounted 3.1%

Subcommittee Meeting

February 19, 2026



Regional Transportation Resilience Subcommittee

February 19, 2026

Key Takeaways

- Taking no action for known climate risks is costly; as much as $17.2 

million over 20 years (discounted 3.1%) in health, repair, and lost time 

costs at just one of our study locations

- Lower-cost investments often produce similar or more benefits than 

higher-cost options

- Return on investment, dollar-for-dollar, for low-cost solutions ranges 

from 1.5:1 to 6:1, depending on the approach taken and the 

infrastructure type.

- For all infrastructure types studied, taking similar action across the 

National Capital Region could lead to significant health savings and 

avoided costs.

18

Case Studies Summary
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Questions and Comments?

David Ryder, Senior Manager, Economics

David.Ryder@icf.com

(703) 251-0929

Caitlyn Ackerman, Senior Public Policy Specialist

Caitlyn.Ackerman@icf.com

(703) 225-2862

mailto:David.Ryder@icf.com
mailto:Caitlyn.Ackerman@icf.com
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Additional Cost and Benefit Breakdown Charts
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$78,689

$14,322
$0

Rail Stop Low Cost Approach, Benefits Breakdown

Health Benefits Nuisance Flooding Benefits Longterm Flooding Benefits

$15,450

Rail Stop Low Cost Approach, Cost Breakdown

Construction Cost

Total Cost Input*: $15,450
*Over 20 years, discounted 3.1%

Total Benefit Output*: $93,012
*Over 20 years, discounted 3.1%

Subcommittee Meeting

February 19, 2026
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$78,689

$14,322
$0

Rail Stop High Cost Approach, Benefits Breakdown

Health Benefits Nuisance Flooding Benefits Longterm Flooding Benefits

$15,450

Rail Stop High Cost Approach, Cost Breakdown

Construction Cost

Total Cost Input*: $15,450
*Over 20 years, discounted 3.1%

Total Benefit Output*: $93,012
*Over 20 years, discounted 3.1%

Subcommittee Meeting

February 19, 2026
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$13,859

Bridge Low Cost Approach, Benefits Breakdown

Avoided Loss of Function Avoided Damage Costs

$115,200

$0

Bridge Low Cost Approach, Cost Breakdown

Construction Cost Loss of Function Cost

Total Cost Input*: $115,200
*Over 20 years, discounted 3.1%

Total Benefit Output*: $13,859
*Over 20 years, discounted 3.1%

Subcommittee Meeting

February 19, 2026
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$33,696

Bridge High Cost Approach, Benefits Breakdown

Avoided Loss of Function Avoided Damage Costs

$617,736
$672,867

Bridge High Cost Approach, Cost Breakdown

Construction Cost Loss of Function Cost

Total Cost Input*: $115,200
*Over 20 years, discounted 3.1%

Total Benefit Output*: $13,859
*Over 20 years, discounted 3.1%

Subcommittee Meeting

February 19, 2026
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$219,425

Rail Segment Low Cost Approach, Benefits Breakdown

Avoided Delays Avoided Track Warping

$181,136

Rail Segment Low Cost Approach, Cost Breakdown

Construction Cost

Total Cost Input*: $181,136
*Over 20 years, discounted 3.1%

Total Benefit Output*: $219,425
*Over 20 years, discounted 3.1%

Subcommittee Meeting

February 19, 2026
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$92,475
$57,711

Rail Segment High Cost Approach, Benefits 

Breakdown

Avoided Delays Avoided Track Warping

$1,130,141

Rail Segment High Cost Approach, Cost Breakdown

Construction Cost

Total Cost Input*: $1,130,141
*Over 20 years, discounted 3.1%

Total Benefit Output*: $150,186
*Over 20 years, discounted 3.1%

Subcommittee Meeting

February 19, 2026
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Alternative Visualizations – Bus Stop Cost-Benefit 

Comparison
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