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Extreme Weather Impacts at Federal Facilities

Federal Facilities Remediation and Reuse Focus Group

Introduction

The Association of State and Territorial Solid Waste Management Officials’ (ASTSWMO) Federal Facilities
Remediation and Reuse Focus Group developed this paper to address members’ concerns with extreme events
related to weather and climate, and the potential for impacts on contaminated federal facility sites. The
potential impacts of these events on selected remedies should be assessed and addressed under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) beginning from the
Feasibility Study, carrying through to protectiveness determinations within the Five-Year Review to ensure
selected remedies continuously meet the Record of Decision remediation goals.

Federal facilities tend to have large footprints, are often located adjacent to or within municipalities or
expanding communities with sensitive receptors, and have multitudes of contamination and/or presence of
unexploded ordnance (UXO) requiring complex remedial approaches with lengthy O&M or long-term
stewardship requirements. It is the combination of both the large footprint of federal facilities and variable
geography within these facilities that make them more prone to different weather-related impacts. If a
remedy’s resiliency is not taken into consideration, it can increase risk of harm to human health and the
environment, be costly to repair, and delay ongoing work, all of which disrupt the remedial process, affect the
protectiveness of remedial actions, and pose risks to human health and the environment. Recent EPA Office of
Inspector General (OIG) reports found evidence of extreme weather events occurring frequently throughout
every region of the United States and its territories, with many federal facilities sites susceptible to flooding
and wildfires.

The purpose of this document is to define and introduce general risk scenarios related to extreme weather and
climate events and provide an assessment strategy for remedy selection to be integrated into the CERCLA
process for Federal Facilities.*

What is “Extreme Weather”?

Extreme weather events are occurrences of weather or climate conditions that can be catastrophic. Weather-
related events are generally short-lived and may include heavy precipitation, tornadoes, derechos, high winds,
and hurricanes, which can cause flooding, coastal storm surges, landslides, wind damage, and more. Climate-

1 The Focus Group recognizes that Federal Facility projects are not limited to working within CERCLA exclusively, but also crossover into Resource
Conversation and Recovery Act (RCRA)and am some instances both CERCLA and RCRA may apply. It was the interest of the group at the time of
writing this to keep the focus on CERCLA due to the group’s members’ subject matter expertise.
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related events can persist for longer durations relative to weather events and include droughts, which create
conditions susceptible to wildfire that may lead to higher-impact flooding and erosion upon the return of heavy
precipitation. Wildfire alone can be catastrophic by potentially damaging costly remedial systems as well as
causing UXO detonation.

Instances of these events may appear random but are somewhat predictable, recurring in the same general
location. For instance, the occurrence of a tornado in Midwest and Southern regions is a random event, but
the frequency of such events is known to occur during spring and summer months, or “tornado season.” Some
impacts of weather on remedial sites are summarized in Table 2.

WEATHER-RELATED EVENTS CLIMATE-RELATED EVENTS
Short-lived: heavy precipitation, tornadoes, derechos, Longer duration: drought, heat waves, wildfire, sea level
high winds, hurricanes, storm surge, landslides. rise, and thawing permafrost.

How does Extreme Weather Fit into the CERCLA Process?

Weather and climate assessments can be performed during any stage of the remedial program, but for
relatively new projects, no later than during the Feasibility Study: 40 CFR §300.430(e). The primary objective
of the feasibility study is to ensure that appropriate remedial alternatives are developed and evaluated for
decision-making. Three of the nine CERCLA guidance criteria, in considering short- and long-term aspects,
should be used for development and screening of remedial alternatives to incorporate extreme weather and
climate impacts: long-term effectiveness, implementability, and cost (40 CFR §300.430(e)(7)). Notable and
substantial findings should be incorporated into the Conceptual Site Model (CSM) and Record of Decision (ROD)
for the site.

For projects further along in the CERCLA process, the Five-Year Review (FYR) should address extreme weather
and climate impacts to remedies. Weather and climate-related risks or potential future risks can be addressed
in the FYR Technical Assessment Section, Question C, and the Issues/Recommendations section; the final
protectiveness statement may be affected. It would be situation dependent, but any changes made may be
subject to a minor modification, an Explanation of Significant Differences (ESD), or ROD Amendment.
Regardless, updates to the Conceptual Site Model (CSM) will be necessary.

NEW PROJECTS: FEASIBILITY STUDY ONGOING PROJECTS: FIVE-YEAR REVIEW
Assess long-term effectiveness, implementability, and  Address risks in the Technical Assessment (Question C)
cost. Capture findings in the CSM and ROD. and Issues/Recommendations; update the CSM.

How Are Site Decisions and Weather Risks Evaluated?

Making informed remedial site decisions regarding remedy vulnerability or resiliency to climate change
requires careful evaluation and assessment. Several tools are available through EPA and States to address this.
Two examples are EPA’s Climate Vulnerability Assessment (CVA) at Superfund sites and the New York State
Department of Environmental Conservation’s (NYSDEC) Climate Screening Checklist for project assessment.
EPA’s approach with the CVA assesses remedy vulnerability as a function of climate hazard exposure, sensitivity
to climate hazards, and ability to adapt to climate change, or adaptive capacity.
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These components are assessed through a six-step process. Figure 1 compares the three components of a CVA
to the six-step process.

CLIMATE VULNERABILITY ASSESSMENT COMPONENTS
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Figure 1. Comparison of CVA components to the CVA process for Superfund sites (EPA, November 2023).

Table 1. Example Data Sources for Climate Exposure Analysis

Below are example data sources for the nine (9) climate variables identified in EPA’s November 2023 Issue
Paper to be used in climate exposure analysis within a CVA.

Temperature LOCA downscaled temperature projection data

Flooding NOAA Atlas 14 Precipitation Frequency Data and FEMA National Flood Hazard
Layer

Drought NOAA Atlas 14 Precipitation Frequency Data

Sea level rise NASA Interagency Sea Level Rise Scenario Tool and NOAA Sea Level Rise Viewer

Storm surge East Coast: NOAA SLOSH model West Coast: Coastal Storm Modeling System
(CoSMoS), USGS

Hurricane NOAA Historical Hurricane Tracks

Wildfire Climate Mapper MACA v2 METDATA — 100-hour fuel moisture

Landslides NASA Landslide Susceptibility Map
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Table 2. Potential Impact Threats at Federal Facilities

The following examples of potential impact threats at federal facilities could significantly disrupt remedial

timelines and effectiveness.

Extreme
Climate Condition

Weather /

Potential Impact to Select Media

Potential Impact to Remedies & Remedial
Technologies

Flooding & Increased

Precipitation

Coastal-Related Events

(e.g., coastal inundation and
storm surge)

Wildfires

Tornadoes

Heat Wave

e Soil erosion

e Saltwater intrusion
e Elevated water table

° Directional
groundwater flow

change in

e  Altered chemical
posing new risks

e New contamination from burned
materials or debris

e Contaminated debris deposited
outside the site  boundary,
expanding the footprint

e Chemicals or fire suppressants
washing into waterways or storm
drains

properties

e Potential for significant surficial
damage

e Reduced groundwater supply
e Soil vapor

e Surficial exposure of UXO
e Redistribution of UXO

e Significant site disturbance from mass wasting
or landslides

e Pumping rate changes for extraction-well
systems

® Impairment of ex situ remedial components

° Increased contaminant mobility and
groundwater volume

e Waste in place / landfills may be inundated and
compromised

e Impairment of in situ processes (MNA,
permeable reactive barriers, bioremediation)

e UXO detonation potential and significant
hazard to emergency response teams
e |ncineration of remedial infrastructure

e UXO redistribution

e Falling trees may damage housing for pumping
systems

e Disturbed staging piles

e Damaged leachate collection systems

e Extensive debris removal

e Cleanup delays due to heat-exposure risk

e Reduced capture of contaminated groundwater
e |ncreased contaminant migration to deeper
aquifers

e Extended elevated temperatures and low
barometric pressure conditions

e Thawing permafrost in Northern regions may
alter groundwater flow
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Case Studies in Remedy Resilience

Hurricane Resilience: Tyndall Air Force Base

At Tyndall Air Force Base (TAFB) outside Panama City, Florida, Hurricane Michael (a Category 5 storm) swept
through the region and damaged large portions of the base and its infrastructure. After the storm, the U.S. Air
Force (USAF) Environmental Recovery Assistance Team (ERAT) assessed the base and multiple Operable Units
(OUs) under investigation for sediment, groundwater, and soil contamination. From their assessment of above-
ground storage tanks; temporary storage and disposal facilities for hazardous waste and materials; remedial
action systems; and impacts to habitat or threatened species, a portion of these systems necessitated repair
and triggered CERCLA cleanup actions by USAF with EPA as lead regulator and the Florida Department of
Environmental Protection as co-regulator.

In response to the damage, TAFB was redesigned with resiliency in mind. This included enhanced construction
rated to protect against 165 mph winds and raised elevation to deal with storm surges. TAFB also utilized the
coastline to create natural barriers against future storm surges including: oyster reefs, restored dunes, seagrass
plantings, and marsh restoration.

Flooding Resilience: Rocky Mountain Arsenal

The effects of heavy rainfall and associated flooding around Denver, Colorado, in September 2013 prompted
close monitoring and frequent inspection of containment and treatment remedies at the 17,000-acre Rocky
Mountain Arsenal. Since the 1970s, cleanup of this National Priorities List (NPL) site involved 31 projects
addressing approximately 3,000 acres of soil, 15 groundwater plumes, and nearly 800 structures. Flood-related
vulnerabilities of highest concern focused on two capped hazardous waste landfills covering 84 acres and
approximately 450 additional acres containing six RCRA-equivalent evapotranspiration (ET) covers.

Between September 9 and 16, 2013, more than 15 inches of rain fell in the Rocky Mountain front range,
equivalent to the area’s average precipitation in one year. The National Oceanic and Atmospheric
Administration (NOAA) considered the precipitation a 500- to 1,000-year storm event. Overall, RMA suffered
more than $20 million in damage caused by the flooding. However, post-storm assessments indicated that the
two capped landfills were relatively resilient to the flood, and both were designed to withstand a 1,000-year,
24-hour storm event. As evidenced by the minimal impacts to remedy components, the conservative planning
and design decisions made during implementation allowed the site to maintain long-term performance and
resilience during this extreme climatic event.

Resilience measures that proved successful

e Designed the landfill cap drainage systems to withstand a 1,000-year, 24-hour storm event rather than the
typical 100- or 500-year event.

e Armored the ET covers’ and landfill caps’ drainage channels with concrete block.
e \Vegetated the ET covers’ and landfill caps’ top layers with mixes of drought-tolerant plants.

e Incorporated a one-foot layer of rock-amended soil in the top portions of the landfill caps to resist erosion if
overlaying vegetation becomes damaged.

e |[nstalled steel monuments at key field locations to facilitate identification of repairs needed due to sheet
erosion or soil settlement.

e Collected meteorological data for use in identifying climate change effects at the site.

e Conducted periodic prescribed burns to expend potential wildfire fuels in a controlled manner while fostering
local biodiversity and habitat.
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Stored site-wide stormwater in onsite lakes for gradual infiltration into underlying soil outside of remedy areas.

Additional Resources

Department  of  Defense. Department  of Defense  Climate  Adaptation  Plan. 2024.
https://www.sustainability.gov/pdfs/dod-2024-cap.pdf

Department of Ecology — State of Washington. Sustainable Remediation: Climate Change Resiliency and Green
Remediation. January 2023. https://apps.ecology.wa.gov/publications/documents/1709052.pdf

Department of Toxic Substances Control. Sea Level Rise Guidance to DTSC Project Managers for Cleanup
Activities. October 2024. https://dtsc.ca.gov/wp-
content/uploads/sites/31/2024/10/SLR Guidance 2024.pdf

U.S. Environmental Protection Agency. Climate Adaptation Profile: Iron Mountain Mine. September 2025.
https://www.epa.gov/superfund/climate-adaptation-profile-iron-mountain-mine

U.S. Environmental Protection Agency. Conducting Climate Vulnerability Assessments at Superfund Sites.
November 2023. https://www.epa.gov/system/files/documents/2023-
11/cva issuepaper nov2023 508c.pdf

U.S. Environmental Protection Agency. Consideration of Climate Change at Contaminated Groundwater Sites.
October 2021. https://www.epa.gov/system/files/documents/2024-01/consideration-of-climate-change-
at-contaminated-groundwater-sites.pdf

U.S. Environmental Protection Agency. FY 2024-2027 National Enforcement and Compliance Initiatives. August
2023. https://www.epa.gov/system/files/documents/2023-08/fy2024-27necis.pdf

U.S. Environmental Protection Agency. Superfund Climate Resilience: Adaptive Capacity. February 2012.
https://www.epa.gov/superfund/superfund-climate-resilience-adaptive-capacity

U.S. Environmental Protection Agency. Superfund Climate Resilience: Resilience Measures. October 2025.
https://www.epa.gov/superfund/superfund-climate-resilience

U.S. Environmental Protection Agency, Office of Inspector General. Evaluation of Risks to Federal Facility
Superfund Site Remedies from Inland Flooding. March 2026.
https://www.epa.gov/system/files/documents/2026-03/ epaoig 20260325-26-e-0019 cert.pdf

U.S. Environmental Protection Agency, Office of Inspector General. Evaluation of Risks to Federal Facility
Superfund Site Remedies from Wildfires. March 2026. https://www.epa.gov/system/files/documents/2026-
03/ epaoig 20260325-26-e-0020 cert.pdf

Interstate Technology Regulatory Council. Sustainable Resilient Remediation. April 2021. https://srr-

1.itrcweb.org/

New York State Energy Research and Development Authority. New York State Climate Impacts Assessment:
Understanding and Preparing for Our Changing Climate. 2025. https://nysclimateimpacts.org/
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