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I EXECUTIVE SUMMARY
SINCE 1980, THE ENVIRONMENTAL 
Qspufdujpo!Bhfodzǃt!)FQB*!ǆTvqfsgvoeǇ!upyjd!
waste cleanup program has been responsible 
for identifying the worst toxic waste sites 
across the country and holding polluters 
accountable to cover the cost of cleaning 
them up.1 When the polluting party cannot be 
found or afford the cleanup, the Superfund 
program has the authority and funds to clean 
up the site.2  

Contaminants of concern at toxic waste sites 
on the National Priorities List include arsenic, 
lead, mercury, benzene, dioxin, and other 
hazardous chemicals that may increase the 
risk of cancer, reproductive problems, birth 
defects, and other serious illnesses.3 Recent 
research also shows that living near one of 
these sites can lower life expectancy.4 Today, 
one in five Americans lives within just three 
miles of a Superfund site.5 Cleanup can take 
a decade or more,6 and decreased funding 
over the last 20 years has led to slower 
cleanups.7  

Meanwhile, each year natural disasters 
threaten to impact toxic waste sites.8  

Tropical storms and hurricanes wreak havoc 
on impacted communities -- from dangerous 
and costly wind and flood damage, to 
knocking out power for entire communities, 
to contaminating drinking water, to wiping 
out homes and destroying essential 
community resources.9 And some of these 
storms cause especially hazardous damage. 
Hurricane Floyd (1999), Hurricane Katrina 
(2005), Hurricane Irene (2011), Hurricane 
Sandy (2012), and Hurricane Harvey (2017) 
have all caused flooding at Superfund sites.10 
Xjui!tp!nvdi!efwbtubujpo!vqfoejoh!qfpqmfǃt!
lives, the last thing anyone should have to 
worry about is the threat of toxic waste 

contaminating their water, soil, and air after a 
storm.  

To make matters worse, climate change has 
caused the number of tropical cyclones with 
higher intensities to increase, including those 
sftqpotjcmf!gps!uif!ǆhsfbu!nbkpsjuz!pg!\uspqjdbm!
cyclone]-sfmbufe!ebnbhf!boe!npsubmjuz/Ǉ11  

In coming years, we can expect to see 
stronger storms more frequently, with the 
strongest storms becoming even stronger.12 
Warm ocean water and air is fuel for tropical 
storms, which makes global warming a 
driving force in the more intense hurricanes 
xfǃwf!cffo!fyqfsjfodjoh/13 Like rocket fuel in 
a race car, hurricanes are being supercharged 
by these warmer temperatures, causing more 
destructive storms.14  

Sea level rise has also made worse the most 
dangerous aspect of hurricanes: storm 
surge.15 Storm surge is the rise in tide above 
the normal level due to a storm, usually due 
to powerful winds pushing large amounts of 
water forward.16 Sea level rise from melting 
glaciers and ice sheets results in storm surge 
that reaches further inland, increasing the 
area and scale of the damage.17  

In addition, increased temperatures have 
allowed for more moisture to collect in the 
air, which becomes rainfall during a storm 
and can cause deadly inland flooding.18,19  

Mbtu!zfbsǃt!Bumboujd!ivssjdbof!tfbtpo!csplf!
several records for the number and severity 
of storms, highlighting the urgent need to 
clean up toxic waste sites as quickly and 
effectively as possible.  

The 2020 Atlantic hurricane season broke the 
records for the most named storms (tropical 
cyclones with maximum sustained wind 
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speeds greater than 39 miles per hour are 
classified as tropical storms and given a 
name). Prior to the 2020 Atlantic hurricane 
season, the average number of named 
storms per year was 18, including 6 
hurricanes. The 2020 Atlantic hurricane 

season had 30 named storms, 12 of which 
were hurricanes.20 The 2020 Atlantic 
hurricane season also had the most named 
storms to make landfall in the U.S.,21,22 and 
the second-most hurricanes ever recorded in 
a single Atlantic hurricane season.23

 

FIGURE 1. MAP OF NAMED STORMS TO MAKE U.S. LANDFALL  

 

 

During the 2020 Atlantic hurricane season, 
45% of all Superfund toxic waste sites on the 

National Priorities List (NPL) were in areas 
affected by tropical storms and hurricanes.
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FIGURE 2. SUPERFUND SITES IN AREAS AFFECTED BY TROPICAL STORMS & 
HURRICANES DURING THE 2020 ATLANTIC HURRICANE SEASON 

 Both Wind Swath Only 
Weather 

Warning Only Total 

Proposed 11 4 0 15 

Listed 415 152 32 599 

Deleted 149 32 15 196 

Total 575 188 47 810 

 

To protect our communities from toxic waste 
spreading during a hurricane, we need to 
clean up these sites as quickly and 
effectively as possible. And clean-up plans 
and efforts need to take into account the risk 
of climate change related natural disasters to 
the security of toxic chemicals present at 
these sites to prevent their spread in the 
event of an impact.  

Fortunately, only one NPL site was reported 
to be impacted during the 2020 Atlantic 
hurricane season. During Hurricane Isaias, 
the Clearview Landfill partially flooded, and 
areas in which cleanup was ongoing 
experienced erosion and required repairs.24 

The Clearview Landfill is on the east side of 
Darby Creek in Pennsylvania.25 It is one of 
two separate landfills that make up the Lower 
Darby Creek Area (LDCA) Superfund site.26 
Much of the community near the landfill is in 
a 100-year floodplain, which means the area 
has a 1-in-100 chance of flooding in any 
given year, and are considered high risk areas 
by the Federal Emergency Management 
Agency (FEMA).27,28 Worse, depending on 
recent rainfall and storm surge events, a 10-
year or 50-year storm event could cause the 
creek to flood the surrounding 
neighborhood.29  

During Hurricane Isaias, the Clearview 
Landfill partially flooded, and areas in which 
cleanup was ongoing experienced erosion 
and required repairs.30 Prior to the flooding, 
the EPA had removed and replaced 
contaminated soil at nearly 200 residential 
properties,31 which the EPA believes lowered 
the risk that floodwaters in the neighborhood 
would become highly contaminated. The 
areas of Clearview Landfill in which cleanup 
was complete did not breach during the 
storm.32  

The damage to the Clearview Landfill 
Superfund site at areas where cleanup was 
ongoing highlights the importance of 
cleaning up Superfund sites as quickly as 
qpttjcmf-!cfdbvtf!bsfbt!uibu!ibwfoǃu!cffo!
remediated are more vulnerable to being 
damaged and spreading contamination 
during a storm.  

The Environmental Protection Agency (EPA) 
can take steps to reduce the risk of toxic 
waste spreading from a Superfund site due 
to climate-induced natural disasters and sea 
level rise. 

While the Superfund program has in various 
ways addressed the threat to sites from 
climate change, according to the U.S. 
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Government Accountability Office (GAO), the 
EPA has yet to clarify how efforts to manage 
risks from climate change at Superfund sites 
bmjho!xjui!uif!FQBǃt!bhfodz-wide 
objectives.33 Gps!fybnqmf-!uif!FQBǃt!3129-
2022 strategic plan includes no mention of 
the threat posed by climate change, which 
includes the risks to Superfund sites or any 
related infrastructure projects.34  

Failing to include the risk of climate change 
as an agency-wide priority undermines the 
ability of those conducting cleanup under the 
EPA to manage risks from climate change to 
sites undergoing cleanup or being proposed 
for cleanup. Those executing clean-up efforts 
cannot be certain that higher level officers at 
the EPA will support initiatives that would 
protect Superfund sites from the adverse 
effects of climate change.35  

Congress can also take action to expedite 
the cleanup of toxic waste sites to reduce 

the risk of contaminating communities in the 
event of severe weather. 

Recently, multiple bills have been introduced 
that would reinstate what are often referred 
up!bt!ǆQpmmvufs!QbztǇ!ubyft!up!gvoe!uif!
Superfund program.36,37,38 These taxes would 
generate the funding necessary to implement 
comprehensive long-term clean-up plans at 
Superfund toxic waste sites, speed up the 
clean-up process at hundreds of sites 
currently undergoing construction, and 
identify sites that should be added to the 
National Priorities List for cleanup. Further, 
these bills would alleviate the financial 
burden currently resting on taxpayers and 
shift it to the industries that create and profit 
off the products that contaminate Superfund 
sites. 
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I INTRODUCTION 
WITH RECORD-BREAKING WILDFIRES 

in the west and hurricanes in the east, the 
United States is experiencing natural 
disasters on an unprecedented scale. 
Hurricanes are considered the most powerful 
weather events on earth,39 and these storms 
are becoming stronger as climate change 
heats the atmosphere and ocean, because 
these storms are dependent on warm air to 
form.40 

Warmer air and oceans have increased the 
frequency of the strongest hurricanes at the 
same time as sea level rise has enabled 
storm surge to reach further inland. As a 
result, more areas of the United States are 
becoming vulnerable to hurricane-strength 
winds and flooding. 

In October 2019, in response to a 
congressional request for information on the 
threat of climate change to Superfund sites, 
the Government Accountability Office (GAO) 
came out with a report that found that almost 
40 percent of National Priorities List (NPL) 
sites overlap with the Federal Emergency 
Nbobhfnfou!Bhfodzǃt!)GFNB*!mjtu!pg!upq!

flood hazard regions.41 In the report, GAO 
encouraged the EPA and Congress to take 
necessary action to prevent the next 
chemical disaster by including the risk of 
climate change related threats in its agency-
wide goals.42 

Now, this report looks at the unprecedented 
threat of worsening hurricanes to the 
containment of toxic waste at Superfund 
sites, with a particular focus on the threats 
posed by the 2020 Atlantic hurricane season. 
Out of an already record-breaking 30 total 
named storms in a single Atlantic hurricane 
season, a record-breaking 11 made landfall in 
the United States during the monstrous 2020 
Atlantic hurricane season.43,44 These storms 
can rip through towns at hundreds of miles 
per hour, damaging everything in their path, 
including Superfund toxic waste sites where 
some of the most toxic chemicals on earth 
are found.45 When Superfund sites are 
damaged or flooded during a storm, the 
chemicals can spread into surrounding 
communities, contaminating soil, drinking 
water, and air.46
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Definitions 

Hurricane terms 

Weather Warning: The weather phenomenon indicated by the warning is occurring or will occur in 
the area.47 People in areas with weather warnings should take all necessary action immediately to 
protect themselves. 

Weather Watch: The weather phenomenon indicated by the watch may occur in the area.48 

Area of low pressure: When warm air rises from the surface of the ocean and becomes cool, it is 
then pushed aside by additional warm air rising from the surface of the ocean. When there is 
fopvhi!xbsn!bjs!dpnjoh!pgg!uif!pdfboǃt!tvsgbdf-!uijt!cfdpnft!b!mpx!qsfttvsf!tztufn!xjui!b!
circular wind, which is then referred to as a tropical cyclone.49,50  

Tropical cyclone: Blanket term for any storm that forms as a low pressure system with a circular 
wind pattern. Tropical depressions, tropical storms, and hurricanes are all terms used to indicate 
the strength of a tropical cyclone.51,52 

Named storm: Any tropical cyclone that reaches wind speeds eligible for categorization as a 
tropical storm or higher (39 miles per hour). These cyclones are given names in the order in which 
they are identified from a list of 21 names set by the World Meteorological Organization (WMO).53  

In the years up to and including 2020, when those preset names run out, any subsequent storms 
are named in the order of the letters in the Greek alphabet.54 However, beginning in 2021, the WMO 
decided that after the pre-set list of 21 has run out, additional storms will be named from a 
supplemental list.55  

Uif!obnft!pg!qbsujdvmbsmz!tfwfsf!tupsnt-!tvdi!bt!ǆLbusjob-Ǉ!bsf!sfujsfe!qfsnbofoumz/56 

Tropical Depression: A tropical cyclone with a maximum sustained wind speed of 38 miles per 
hour or less.57 

Tropical Storm: A tropical cyclone with a maximum sustained wind speed between 39 and 73 
miles per hour.58 

Hurricane: A tropical cyclone with a maximum sustained wind speed of 74 miles per hour or 
greater.59 

Saffir-Simpson Hurricane Wind Scale: A scale ranging from 1 to 5 that indicates the severity of 
hurricanes based on sustained wind speed, with higher wind speeds resulting in higher category 
dmbttjgjdbujpot/!Ivssjdboft!sfbdijoh!dbufhpsjft!4!up!6!bsf!dpotjefsfe!ǆnbkps ivssjdboft-Ǉ60 and 
cause the most significant damage.61 
ǒ Category 1: 74-95 mph 
ǒ Category 2: 96-110 mph 
ǒ Category 3: 111-129 mph 
ǒ Category 4: 130-156 mph  
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ǒ Category 5: 157 mph or higher  

Typhoon: See definition of Hurricane; term used in the North Pacific.62 This term is not used in this 
report because the report focuses on the Atlantic hurricane season only. 

Extratropical cyclone: A former tropical cyclone that may still carry heavy winds and stormy 
weather but lacks certain features, such as even temperature distribution throughout the storm 
system, that would make it a tropical cyclone.63 

Post-tropical cyclone: A former tropical cyclone that may still carry heavy winds and rain but 
without sufficient organization to be considered a tropical storm. Extratropical and remnant low 
systems are both types of post-tropical cyclones.64 

Best track: Meteorologists document the location and intensity of storms over time to understand 
uif!qbui!pg!uif!tupsn/!Uif!ǆcftu!usbdlǇ!gps!b!tupsn!jt!b!dpncjobujpo!pg!ebubsets from a variety of 
sources combined by forecasters and researchers to estimate the path of the storm.65  

Wind swath: The location and speed of winds, measured at the furthest point from the center of 
the storm in four quadrants, meeting a speed threshold of 30 knots, 50 knots, and 64 knots or 39 
mph, 58 mph, and 74 mph.66 Not every area inside the wind swath may be affected by such wind 
speeds, because the wind swath is identified based on the maximum wind speed anywhere in a 
quadrant. 

Superfund terms 

National Priorities List (NPL): The National Priorities List (NPL) is the list of sites of national 
priority among the known releases or threatened releases of hazardous substances, pollutants, or 
contaminants throughout the United States and its territories. This list is maintained by the U.S. 
Environmental Protection Agency (EPA).67 

Proposed National Priorities List site: A toxic waste site that the EPA has publicly announced it 
intends to add to the National Priorities List.68    

Listed National Priorities List site: A site that has been listed on the National Priorities List. Only 
sites that are or have been listed on the National Priorities List are eligible for long-term funding 
from the Superfund program.69,70 

Deleted National Priorities List site: A site which the EPA has determined requires no further 
response to protect human health or the environment. Sites that have been deleted from the NPL 
remain eligible for further Superfund-financed remedial action in the unlikely event that conditions 
in the future warrant such action.71  

Remediation: Remedial actions are typically long-term clean-up actions aimed at permanently and 
significantly reducing contamination at a hazardous waste site. The most hazardous sites that 
require long-term clean-up action are referred to the National Priorities List.72  
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History of Superfund
In 1980, in response to toxic waste disasters 
such as Love Canal and Valley of the Drums, 
Congress enacted the Comprehensive 
Environmental Response, Compensation and 
Liability Act (CERCLA), informally called 
ǆTvqfsgvoe/Ǉ73 This bill gave the EPA the 
authority and funds to identify hazardous 
sites, which threaten public health or the 
environment; hold the polluting companies 
responsible for cleanup; and clean up the 
sites themselves if no Potentially 
Responsible Parties (PRPs) could be 
identified or made to pay.74  

Since the program was established in 1980, a 
total of 1,765 sites have been added to the 
Tvqfsgvoeǃt!Obujpobm!Qsjpsjujft!Mjtu!)OQM*-75 a 
list of the most seriously contaminated toxic 

waste sites in the country. Approximately one 
quarter of all sites that have been put on the 
list have been fully cleaned up and deleted 
from the list.76 Over the past twenty years, 
the pace of cleanup has slowed to a crawl.77    

Today, over 1,300 of these sites are still on 
the National Priorities List (NPL) managed by 
uif!FQBǃt!Tvqfsgund program and one in five 
Americans live within three miles of a site 
that has been or is currently managed by the 
Superfund program.78 Contaminants of 
concern at National Priorities List sites 
include arsenic, lead, mercury, benzene, 
dioxin, and other hazardous chemicals that 
can cause cancer, reproductive problems, 
birth defects, and other serious illnesses.79
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Worsening Hurricanes Due to Climate 

Change Threaten Superfund Sites
Hurricanes pose a serious threat to the 
containment of contaminants found at 
Superfund sites.80 Hurricane winds and 
floodwaters can dislodge contaminated soil 
and waste that is buried, damage protective 
covers, and carry the contaminants off-site.81 
Hurricane Floyd (1999), Hurricane Katrina 
(2005), Hurricane Irene (2011), Hurricane 
Sandy (2012), and Hurricane Harvey (2017) 
have all caused flooding at Superfund sites.82 
Of the more than two dozen current and 
former Superfund sites in  Harris County, 
Texas alone, approximately half were flooded 
or otherwise damaged during Hurricane 
Harvey.83  

Climate change has caused the number of 
tropical cyclones with higher intensities to 
increase, including those responsible for the 
ǆhsfbu!nbkpsjuz!pg!\uspqjdbm!dzdmpof^-related 
ebnbhf!boe!npsubmjuz/Ǉ84 Warmer water and 
air temperatures provide fuel for tropical 
storms,85 which has increased the frequency 
with which the most severe hurricanes form 
boe!sbjtfe!uif!ǆtqffe!mjnjuǇ for the most 
severe storms.86  

Climate change has also made the most 
dangerous aspect of hurricanes, storm surge, 
more dangerous.87 Warmer air holds more 

moisture, which results in more rainfall when 
a storm hits.88 At the same time, sea level 
rise allows storm surge to reach further 
inland and cause more intense flooding on 
the coast.89  

In 2019, the U.S. Government Accountability 
Office found that almost 40 percent of 
National Priorities List (NPL) sites overlap 
with the Federal Emergency Management 
Bhfodzǃt!)GFNB*!mjtu!pg!upq!gmppe!ib{bse!
regions.90 The 2020 Atlantic hurricane 
season has only emphasized how this threat 
continues to grow, with a record-breaking 
nine named storms by August 6.91 For 
comparison, from 1966 to 2009, the average 
number of named storms to form by early 
August was two.92,93 

In addition, tornadoes can cause damage to 
Superfund sites, blowing hazardous materials 
off site and into communities.94 There are 
2,000 proposed and listed Superfund sites 
within 25 miles of the East and Gulf Coasts,95 
where hurricanes are becoming more severe, 
and the ability of hurricanes to cause 
tornadoes over long distances increases the 
threat of contaminant exposure from a 
Superfund site during a hurricane.
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Current EPA Response to the Threat of 

Hurricanes
Climate change has increased the intensity of 
our natural disasters, but our preparedness to 
withstand these storms and prevent chemical 
disasters has not kept pace. Despite the 
increased threat of climate-induced disasters 
sweeping contamination from Superfund 
toxic waste sites and into our communities, 
the number of cleanups finished at National 
Priorities List sites in FY 2020 dropped two-
thirds below the yearly averages since the 
first National Priorities List.96 As a result, 
more people are exposed to toxic waste for 
longer and the risk of a natural disaster 
impacting a Superfund site at some point 
before cleanup is completed increases.  

Superfund sites take decades to clean up 
once they are identified.97 Insufficient 
funding causes cleanups to stall, creating an 
unacceptable risk of individuals being 
exposed to hazardous chemicals. In 2020, 
cleanup otherwise ready to begin at 34 

Tvqfsgvoe!tjuft!dpvmeoǃu!tubsu!cfdbvtf!pg!b!
lack of funding.98 Of these, 19 sites are in 
coastal states or territories such as New 
York, New Jersey, Louisiana, Florida, and 
Puerto Rico, which are threatened by sea 
level rise year-round and subject to the 
annual threat of hurricanes from May to 
November.99  

Agency-wide, the EPA has failed to 
incorporate the threat of climate change into 
how it determines and manages risk. For 
fybnqmf-!FQBǃt!3129-2022 strategic plan 
includes no mention of the threat posed by 
climate change, which would include risks to 
Superfund sites and related infrastructure 
projects.100 Failing to include the risk of 
climate change as an agency-wide priority 
undermines the ability of those conducting 
cleanup under the EPA to manage risks from 
climate change to sites undergoing cleanup 
or being proposed for cleanup.101
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I 2020 ATLANTIC HURRICANE 

SEASON 
THE ATLANTIC HURRICANE SEASON 

officially runs from June 1st to November 
30th, although storms can form outside the 
official hurricane season, and especially in 
recent years, often do.102,103 There were two 
pre-season named storms in the 2020 
Atlantic hurricane season: Tropical Storm 
Arthur and Tropical Storm Bertha, which both 
formed in May.104 The 2020 Atlantic 
hurricane season set the records for the most 
named storms and for the most storms to 
make landfall in the U.S. In addition to the 
two pre-season storms, a total of 28 more 
named storms formed.105  Out of a total of 30 
named storms, 11 made landfall in the United 
States.106 

The following is a list of the storms that 
made landfall in the U.S., in order of 
formation:107 

1. Tropical Storm Bertha 
2. Tropical Storm Cristobal 
3. Tropical Storm Fay 
4. Hurricane Hanna 
5. Hurricane Isaias 
6. Hurricane Laura 
7. Hurricane Sally 
8. Tropical Storm Beta 
9. Hurricane Delta 
10. Hurricane Zeta 
11. Hurricane Eta
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FIGURE 3. SUPERFUND SITES IN AREAS AFFECTED BY TROPICAL STORMS AND 
HURRICANES DURING THE 2020 ATLANTIC HURRICANE SEASON 

 

 

FIGURE 4: SUPERFUND SITES IN AREAS AFFECTED BY TROPICAL STORMS & 
HURRICANES DURING THE 2020 ATLANTIC HURRICANE SEASON 

 Both Wind Swath Only 
Weather 

Warning Only Total 

Proposed 11 4 0 15 

Listed 415 152 32 599 

Deleted 149 32 15 196 

Total 575 188 47 810 
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Methodology
In order to evaluate the risk posed by 
hurricanes and tropical storms to Superfund 
sites during the 2020 Atlantic hurricane 
season, we looked at the number of 
Superfund toxic waste sites, including those 
proposed, listed, and deleted from the 
National Priorities List (NPL), that were in 
areas impacted by the 11 hurricanes or 
tropical storms that made landfall in the U.S. 
in 2020.108  

Each of the maps in this report is an original 
construction based on pulling data from 
multiple sources. The sources used for each 
map include the International Best Track 
Archive for Climate Stewardship (IBTrACS), 
which was retrieved from the National 
Pdfbojd!boe!Bunptqifsjd!Benjojtusbujpoǃt!
)OPBBǃt*!Obujpobm!Dfoufst!gps!Fowjsponfoubm!
Information,109,110 the National Hurricane 
Center (NHC), the Environmental Protection 
Agency (EPA), and the National Weather 
Service (NWS).  

The map for each storm was built from three 
features related to the location and severity 
pg!uibu!tupsn!pwfs!ujnf;!uif!tupsnǃt!usbdl-!jut!
points along that track, and its wind swath. 
Uif!tupsnǃt!usbdl!boe!qpjout!dpnf!gspn!uif!
International Best Track Archive for Climate 
Stewardship (IBTrACS), which is maintained 
by the National Oceanic and Atmospheric 
Benjojtusbujpoǃt!)OPBBǃt*!Obujpobm!Dfoufst!
for Environmental Information.111,112 
However, the points along the track identified 
by the IBTrACs for each storm are not 
displayed on the maps included in this report 
for clarity in presentation. The data for each 
tupsnǃt!usbdlt!bsf!dpotjefsfe!cftu!usbdl!
data, because they combine data available 
during and after the storm from multiple 

tpvsdft!up!dsfbuf!b!ǆcftu!usbdl/Ǉ113 Each 
tupsnǃt!xjoe!txbui!dpnft!gspn!uif!Obujpobm!
Hurricane Center (NHC) wind swath114 
records for each storm.115 The severe 
weather data is the National Weather Service 
warnings, which have been archived in the 
Iowa Environmental Mesonet database.116 

The Superfund sites that were counted as 
being in an area impacted by an individual 
storm are those that intersect with the wind 
swath and those in areas with relevant 
weather warnings that occurred during the 
storm in nearby areas. A wind swath 
represents the maximum extent of areas 
touched by a threshold of wind of 30 knots, 
50 knots, and 64 knots or 39 mph, 58 mph, 
and 74 mph.117  A weather warning indicates 
that the weather event for which the warning 
is issued is imminent and individuals should 
take necessary action to protect themselves 
immediately.118 A weather watch indicates 
that the weather event for which the watch is 
issued is possible.119 This report looks at 
Superfund sites that are in areas with 
weather warnings, not watches, that are 
related to flooding (including coastal flood, 
flash flood, and areal flood), as well as 
tornadoes, storm surge, tropical storms and 
hurricanes.120 The weather warnings are also 
limited to those that were issued from the 
time the storm system entered the 
boundaries of the U.S. territorial sea, which is 
12 nautical miles offland, until it went offland 
in the U.S. for the last time. 

The time period that the storm system was 
within the U.S. territorial sea is determined by 
using the first and last track points for each 
storm from the IBTrACS archive.
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FIGURE 5. TIME PERIOD FOR WHICH WEATHER WARNINGS WERE SELECTED 

Storm Start Time (UTC) End Time (UTC) 

Bertha May 25, 21:00 May 28, 12:00 

Cristobal June 7, 21:00  June 10, 6:00 

Fay July 6, 6:00  July 11, 6:00  

Hanna July 25, 21:00 July 26, 9:00  

Isaias August 4, 3:00 August 5, 00:00  

Laura August 27, 6:00  August 29, 6:00  

Sally September 12, 6:00 September 18, 00:00  

Beta September 22, 3:00 September 25, 6:00  

Delta October 10, 00:00  October 12: 00:00  

Zeta October 28, 21:00  October 29, 18:00  

Eta November 9, 6:00 November 12, 18:00  

 

Finally, the weather warnings were limited to 
those that occurred in a state through which 
the track of the storm system passed. The 
relevant weather warnings used in 
determining the Superfund sites in areas 
impacted by hurricanes and tropical storms 
are those that meet all of the following 
criteria: 

1. Were a weather warning, not a watch 
or advisory 

2. Were related to flooding (including 
coastal flood, flash flood, and areal 
flood), tornadoes, storm surge, 
tropical storms or hurricanes 

3. Occurred during the time between 
when the storm first made U.S. 
landfall and when it last went 
offshore from the U.S. 

4. Occurred in a state through which the 
storm system passed 

This process limits the data in at least two 
ways. The first is the possibility, especially in 
a large state, for there to be an unrelated 
weather warning far from the storm. For the 
11 storms reviewed in this report, the 
weather warnings included all fell closely to 
the track of the storm. The second is the 
chance that the storm's track did not go into 
a state where there were many areas 
impacted by the storm. This almost certainly 
occurred, indicating that the actual number of 
Superfund sites in areas impacted by severe 
weather due to tropical storms and 
hurricanes was greater than this report finds. 

The list and location of proposed, listed, and 
deleted Superfund National Priorities List 
(NPL) sites comes from the Environmental 
Protection Agency (EPA) online ArcGIS and 
Esri feature layer, last updated on May 6, 
2021.121 The dataset from the EPA includes 
listed NPL sites, as well as proposed and 
deleted sites. Those sites that are proposed 
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and deleted may have contaminants present 
that could be impacted by hurricanes, even 
though they are not presently on the NPL.122 
Sites deleted from the NPL are determined by 
the EPA to be fully remediated, and therefore, 
should theoretically no longer pose a risk. 
However, these sites may still have 
contamination present and therefore could 
still pose a risk under these extreme 
circumstances.123 Although they have not yet 
formally been added to the NPL and the EPA 

has only notified the public of its intent to do 
so, sites proposed to the NPL contain toxic 
waste.124 As such, we included these sites in 
the maps because they may pose a threat to 
human health and be remediated through the 
Superfund program. 

Sites included in the count for each storm 
include those sites in the U.S. and its 
territories. Not all sites included in each 
count are shown on each map. 
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Tropical Storm Bertha 

Tropical Storm Bertha was the second named storm to form prior to the official start of the 2020 
Atlantic hurricane season, and the first to make landfall in the United States.125  

 

FIGURE 6A. SUPERFUND SITES IN AREAS AFFECTED BY TROPICAL STORM BERTHA  

 

 

Storm development: Bertha was identified on May 25 as a tropical disturbance, which travelled 
through Florida bringing rainfall and thunderstorms.126 Off the coast of Georgia and South Carolina, 
Bertha developed into a tropical storm and then made landfall in Isle of Palms, South Carolina.127 

Weather impact: Even before becoming a tropical storm, the disturbance broke the record for 
inches of rainfall in some parts of southern Florida by more than twice the previous amount.128 
Bertha caused minor storm surge along the east coast from Florida to North Carolina, which 
reached approximately 1 to 1.5-feet.129 
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FIGURE 6B. SUPERFUND SITES IN AREAS AFFECTED BY TROPICAL STORM BERTHA  

 Both 
Wind Swath 

Only 
Weather 

Warning Only Total 

Proposed 0 0 0 0 

Listed 0 0 24 24 

Deleted 0 0 15 15 

Total 0 0 39 39 
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Tropical Storm Cristobal 
Tropical Storm Cristobal was the third named storm of the 2020 Atlantic hurricane season and the 
second to make landfall in the U.S.130  

 

 

FIGURE 7A. SUPERFUND SITES IN AREAS AFFECTED BY TROPICAL STORM 
CRISTOBAL

 

 

Storm development: Tropical Storm Cristobal began as a tropical storm in the East Pacific named 
Amanda. But once it reached the Gulf of Mexico,131 it was renamed Tropical Storm Cristobal and 
considered part of the Atlantic hurricane season.132 Cristobal made landfall in Louisiana on June 7 
as a tropical storm with maximum winds reaching approximately 50 mph and continued unusually 
far inland, with remnants of the storm tracking into Wisconsin until June 10.133 

Weather impact: Tropical Storm Cristobal brought heavy rain and flooding from Louisiana up 
through Wisconsin, and parts of Louisiana were inundated with water up to six feet above tide-
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level.134 Heavy rainfall also affected parts of Florida even as it made landfall in Louisiana, causing 
flash flooding in downtown Jacksonville.135 

 

FIGURE 7B. SUPERFUND SITES IN AREAS AFFECTED BY TROPICAL STORM 
CRISTOBAL  

 Both 
Wind Swath 

Only 
Weather 

Warning Only Total 

Proposed 0 2 0 2 

Listed 8 20 7 35 

Deleted 5 10 7 22 

Total 13 32 14 59 
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Tropical Storm Fay 

Tropical Storm Fay was the sixth named storm of the 2020 Atlantic hurricane season and the third 
to make landfall in the U.S.136 

 

FIGURE 8A. SUPERFUND SITES IN AREAS AFFECTED BY TROPICAL STORM FAY

 

 

Storm development: Tropical Storm Fay began as a disturbance in the northern Gulf of Mexico on 
July 1.137 The storm split into two: Tropical Storm Edouard and Tropical Storm Fay, the fifth and 
sixth named storms of the 2020 Atlantic hurricane season.138 Only Fay made landfall when it 
reached the Florida panhandle. It became a tropical storm once more off the coast of North 
Carolina139 and made landfall again near Atlantic City, New Jersey.140 
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Weather impact: The storm brought scattered inland and coastal flooding across the southeast 
United States.141 Tropical storm warnings were issued in states across the northeast coast, 
including New Jersey, New York, Connecticut, Delaware, and parts of Rhode Island.142  

 

FIGURE 8B. SUPERFUND SITES IN AREAS AFFECTED BY TROPICAL STORM FAY  

 Both 
Wind Swath 

Only 
Weather 

Warning Only Total 

Proposed 2 1 0 3 

Listed 120 10 26 156 

Deleted 48 4 3 55 

Total 170 15 29 214 
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Hurricane Hanna 

Hurricane Hanna was the first hurricane of the 2020 Atlantic hurricane season, eighth named 
storm of the 2020 Atlantic hurricane season, and fourth storm to make landfall in the U.S.143  

 

FIGURE 9A. SUPERFUND SITES IN AREAS AFFECTED BY HURRICANE HANNA

 

 

Storm development: Hanna was first identified as a tropical depression on July 22.144 On July 25 it 
made landfall as a strong Category 1 hurricane145 on a non-populated island off the coast of 
southern Texas.146 Hurricane Hanna then made landfall again in Kenedy County, Texas.147 

Weather impact: Hanna resulted in massive amounts of rainfall and widespread flash flooding. 
Some areas were inundated with up to four feet of water.148,149 Various areas along the 
southeastern coast of Texas were issued warnings of life-threatening storm surge, and portions of 
southern Texas were warned of life-threatening flash flooding and isolated river flooding.150 
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FIGURE 9B. SUPERFUND SITES IN AREAS AFFECTED BY HURRICANE HANNA 

 Both 
Wind Swath 

Only 
Weather 

Warning Only Total 

Proposed 0 0 0 0 

Listed 3 0 0 3 

Deleted 0 0 0 0 

Total 3 0 0 3 

 

 
 

  



26 

Hurricane Isaias 
Hurricane Isaias was the ninth named storm of the 2020 Atlantic hurricane season and fifth to 
make landfall in the U.S..151 

 

FIGURE 10A. SUPERFUND SITES IN AREAS AFFECTED BY HURRICANE ISAIAS 

 
 

 
 

Storm development: Hurricane Isaias was first identified off the western coast of Africa as a 
vigorous tropical wave on July 24.152 As it traveled west, it developed into a hurricane.153 It traveled 
up the U.S. coast154 and then made landfall in North Carolina as a Category 1 hurricane.155  
 
Weather impact: Isaias produced heavy rainfall, minor storm surge, and tornadoes while moving at 
40 mph,156 approximately four times the average speed of a tropical cyclone.157,158 Its speed 
increased the threat of tornadoes dropping with little to no warning but decreased the chance of 
flooding due to a shorter period of rainfall per area as the storm moved.159 There were 36 
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tornadoes across 260 miles spawned from Hurricane Isaias, showcasing the widespread threat 
posed by a single hurricane.160  

Across the New York tri-state area, millions were left without power and Governor Cuomo issued a 
State of Emergency in downtown New York to aid local officials contending with the immense 
clean-up operation.161  

 

FIGURE 10B. SUPERFUND SITES IN AREAS AFFECTED BY HURRICANE ISAIAS 

 Both 
Wind Swath 

Only 
Weather 

Warning Only Total 

Proposed 5 3 0 8 

Listed 214 180 13 407 

Deleted 68 49 1 118 

Total 287 232 14 533 
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Hurricane Laura 
Hurricane Laura was the 12th named storm of the 2020 Atlantic hurricane season and sixth to 
make landfall in the U.S.162 

 

FIGURE 11A. SUPERFUND SITES IN AREAS AFFECTED BY HURRICANE LAURA

 

 

Storm development: Hurricane Laura developed into a tropical storm on August 21.163 The storm 
quickly strengthened into a Category 1 hurricane,164,165 then continued to intensify at near record 
pace into a Category 4 hurricane,166 tying Hurricane Karl (2010) for the most rapidly intensifying 
storm ever in the Gulf of Mexico.167 

Hurricane Laura made landfall near Cameron, Louisiana as a Category 4 hurricane.168 
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Weather impact: Upon landfall in Louisiana, Hurricane Laura brought widespread wind damage, 
destroying fundamental infrastructure, including water and electricity infrastructure in parts of 
Louisiana.169 The National Hurricane Center warned of unsurvivable storm surge across the coasts 
of Louisiana and Texas, which could travel up to 40 miles inland and persist for several days.170  

Laura also caused widespread flash flooding in Arkansas.171 

Laura was the strongest storm to hit Louisiana in more than 150 years.172 Due to the devastating 
effects of Hurricane Laura in 2020, the World Meteorological Organization (WMO) will no longer 
vtf!uif!obnf!ǆMbvsbǇ!up!obnf!gvuvsf!tupsnt/173 

 

FIGURE 11B. SUPERFUND SITES IN AREAS AFFECTED BY HURRICANE LAURA  

 Both 
Wind Swath 

Only 
Weather 

Warning Only Total 

Proposed 2 1 0 3 

Listed 8 28 6 42 

Deleted 10 15 6 31 

Total 20 44 12 76 
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Hurricane Sally 
Hurricane Sally was the 18th named storm in the 2020 Atlantic hurricane season and seventh to 
make landfall in the U.S.174 

FIGURE 12A. SUPERFUND SITES IN AREAS AFFECTED BY HURRICANE SALLY

 

 

Storm development: On September 11, Sally was identified as a tropical depression.175 The 
following day, Sally made landfall in southern Florida as a tropical storm.176,177 On September 16, it 
made landfall again near Gulf Shores, Alabama as a Category 2 hurricane.178 Sally weakened as it 
moved through Alabama and North Carolina.179,180 

Weather impact: The most destructive aspect of Sally was its slow pace, pouring down up to 30 
inches of rain in some areas of the Florida panhandle, Alabama, and Louisiana as it crawled 
northward.181,182 To put this number in perspective, that is four months worth of rain over the 
course of four hours.183 Even once downgraded to a tropical storm, the National Hurricane Center 


