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I. Introduction

Arnold’s article highlights an important issue of growing 
urgency: the exposure of industrial facilities—many with 
toxic products or by-products—to risks of flooding exacer-
bated by sea-level rise and storm surge. His proposal to use 
financial assurance mandates (FAMs) is a compelling one, 
and he provides substantive details, including a draft local 
ordinance, to help implement this type of policy. However, 
the article is far too sanguine about the ability of this one 
policy tool to protect communities located in proximity 
to these industrial facilities, and it is overly dismissive of 
the role of complementary policies including robust chem-
ical regulation, disclosure, and standards for pre-disaster 
mitigation measures and post-disaster response. Rather 
than pit these policies against one another using pejorative 
terms like “command-and-control,” a more thoughtful and 
comprehensive approach would be to combine elements 
of these to implement a suite of policies designed to help 
build the resilience of industrial facilities to climate and 
extreme weather impacts while prioritizing the safety and 
well-being of local communities. Finally, to enact any of 
these policies at the national level will require political will 
from Congress and the administration—both of which are 
sorely lacking with respect to addressing climate change.

II. Lessons From Houston After 
Hurricane Harvey

The example of Houston that Arnold cites repeatedly is 
particularly poignant considering the destruction wrought 
upon the city by Hurricane Harvey in August 2017. (His 
article was written prior to that signal event.) The flood 
damage to the Arkema chemical storage plant in Crosby, 
Texas and subsequent explosions, fires, and toxic pollution 
epitomize the dangers of industrial facilities that Arnold 

attempts to address. Yet, that example provides a caution-
ary note to the limits of FAMs as a sole means of addressing 
risks. That incident highlights the need for robust chemi-
cal safety standards, monitored and enforced by the Envi-
ronmental Protection Agency (EPA) and Occupational 
Safety and Health Administration (OSHA), as well as the 
importance of the Chemical Safety Board, an independent 
agency charged with investigating chemical accidents. 
Strikingly, Arkema had been engaged in lobbying EPA and 
Congress to delay implementing key chemical safety regu-
lations and found a sympathetic ear in EPA Administrator 
Scott Pruitt.1

There were more than 100 toxic spills after Harvey, 
many more incidents than were initially reported, and the 
full extent of the health burden of that pollution is still 
unclear.2 A recent New York Times analysis of the Toxic 
Release Inventory found that there are more than 1,400 
facilities using toxic chemicals in high flood risk areas and 
an additional 1,100 in moderate flood risk zones as des-
ignated by the Federal Emergency Management Agency.3

III. Need for a Suite of Policies

The challenge of safeguarding coastal industrial facilities is 
not simply one of robust building standards, back-up power 
systems that can withstand flooding, and other protective 
measures—it requires specialized knowledge of chemical 
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safety and emergency response and the resources to deploy 
in the event of a disaster. Further, industrial facilities will 
need to coordinate closely with local, state, and federal 
emergency response efforts in the event of a disaster. First 
responders need to know what chemicals may be impli-
cated in order to protect the local populations. FAMs can 
help with the costs of cleanup after the fact but not with 
the emergency response itself. Clearly, industrial facilities 
cannot self-regulate on issues that are vital to the public’s 
health—so additional standards will need to be in place.

Arkema claimed that the events were unprecedented 
and therefore the company had no way of preparing for 
them—a claim not unlike that made by other companies 
in the aftermath of major industrial disasters. And yet the 
chemical storage facility was located in a known floodplain 
and had been identified as a risky site in a study by Texas 
A&M.4 Will companies actually take responsibility for 
the myriad ways in which climate change is contributing 
to worsening disasters—or will they resort to the “Act of 
God” clause to escape responsibility? Best practice guide-
lines will need to be in place to determine sufficiently pro-
tective measures in light of what we know about projected 
climate change.

Arnold singles out the nuclear power industry as a suc-
cessful example of FAMs. Yet the industry is shielded 
from bearing the full cost of its risks by statute, under the 
Price Anderson Act. The Nuclear Regulatory Commission 
is charged with setting and enforcing safety standards to 
limit the risks from these power plants. While Florida was 
ultimately lucky enough to escape a direct hit from Hur-
ricane Irma in 2017, that storm could have had a serious 
effect on the Turkey Point nuclear plant near Miami. In 
the event of a total loss of power, hurricane force winds and 
debris could damage condensate storage tanks and com-
promise their ability to serve as a back-up option to cool 
the reactors.5

Industrial facilities that shut down as a precaution 
ahead of extreme weather events also need to exercise care 
in the start-up process post-disaster. For example, the U.S. 
Chemical Safety and Hazard Investigation Board (CSB) 
issued a safety alert after Harvey urging oil and chemical 
facilities to take special precautions when restarting in the 
wake of shutdowns due to Hurricane Harvey.

Contrary to what Arnold claims, an authoritative 
study from the National Institute of Building Sciences 
underscores the value and cost-effectiveness of protective 
building codes to limit damages to homes from extreme 
weather events. The study found that designing new build-
ings to exceed provisions of the 2015 International Codes 
(I-Codes), the model building codes developed by the 
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International Code Council (ICC), can save the nation 
$4 for every $1 spent.6 While the study was done in the 
context of residential buildings, its lessons lend themselves 
to industrial facilities.

FAMs have been used in other contexts including for 
underground storage tanks and some mining operations. 
However, under the current administration there are chal-
lenges regarding the use of FAMs. Earlier this year, EPA 
rolled back financial requirements for certain hardrock 
mining facilities under the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA, or 
Superfund). This Obama era rule was a first step toward 
meeting a long-standing recommendation from the U.S. 
Government and Accountability Office that EPA do more 
to ensure that liable parties do more to meet their cleanup 
obligations, including by implementing financial assurance 
mandates allowed by the Superfund statute since 1980.7 
The agency is next set to evaluate similar requirements for 
chemical manufacturing, petroleum and coal products 
manufacturing, and electric power generation, transmis-
sion, and distribution. Given the precedent with hardrock 
mining, there are clearly no guarantees that requirements 
will be set.

The potential for companies to go bankrupt or be bought 
and sold to other entities can result in cleanup costs and 
risks being passed on to the public. Finally, FAMs should 
not be used as a way to sidestep legal proceedings and citi-
zen lawsuits brought to expose culpability, provide remedy, 
and hopefully to improve safeguards going forward.

IV. Climate Risks and Coastal 
Industrial Facilities

Major industrial zones along the East and Gulf coasts of the 
United States are hotspots of chronic inundation because 
of a combination of climate-induced sea-level rise and local 
land subsidence. Storm surge riding on high sea levels can 
also reach much further and higher inland, causing greater 
damage, as experienced during Hurricane Ike in 2008 and 
Hurricane Sandy in 2012. Climate change also increases 
extreme precipitation events, contributing to growing risks 
of flooding in both coastal and inland locations.8 Yet these 
types of risks are not adequately captured in the Federal 
Emergency Management Agency’s current flood risk maps, 
as evidenced by recent flooding events. Population growth 
and growing development in floodplains also put more 
people and property in harm’s way.

The 2017 Climate Science Special Report, Volume 1 of 
the National Climate Assessment, finds that “nuisance 
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flooding” has increased in severity and frequency, in many 
places increasing 5- to 10-fold or more since the 1960s.9 
This type of flooding will increase with projected sea-level 
rise. The report also finds that: “A projected increase in the 
intensity of hurricanes in the North Atlantic could increase 
the probability of extreme flooding along most of the U.S. 
Atlantic and Gulf Coast states beyond what would be pro-
jected based solely on sea-level rise.”10

Similarly, a 2017 publication from the Union of Con-
cerned Scientists, When Rising Seas Hit Home: Hard Choices 
Ahead for Hundreds of US Coastal Communities, also high-
lights the worsening risks of chronic inundation.11 Well 
before their land goes completely underwater, and even in 
the absence of storms, many communities will face a level 
of disruptive flooding that will seriously impede daily lives 
and activities. The analysis finds that by 2035, about 170 
communities—roughly twice as many as today—will face 
chronic inundation and possible retreat from affected areas 
under intermediate or high scenarios of sea-level rise, with 
more than 100 seeing at least one-quarter of their land 
chronically flooded.

A 2015 Union of Concerned Scientists report high-
lighted the risks to coastal oil refineries from sea-level rise 

9. Id.
10. Id.
11. Erika Spanger-Siegfried et al., When Rising Seas Hit Home: Hard 

Choices Ahead for Hundreds of US Coastal Communities (Union 
of Concerned Scientists July 2017), www.ucsusa.org/sites/default/files/at-
tach/2017/07/when-rising-seas-hit-home-full-report.pdf.

and storms.12 It found that 120 U.S. oil and gas facilities 
are situated within 10 feet of the local high tide line. Many 
of these facilities are located along the Gulf of Mexico and 
they include facilities belonging to major corporations like 
Exxon Mobil and Chevron Corporation. With sea-level 
rise, by 2030 or 2045, many of these facilities could be 
partially or fully flooded by storms.

V. Conclusion

Arnold’s proposal for FAMs could play an important role 
in encouraging companies to invest in measures to reduce 
risks from sea-level rise at coastal industrial facilities. How-
ever, they will not be a sufficient policy mechanism on 
their own. Additional policies, including the implementa-
tion, monitoring, and enforcement of robust public health 
safeguards, will also be needed. Because of the complex 
nature of these facilities and the myriad specialized chemi-
cals and processes involved, adequate disclosure require-
ments are also key to ensuring that emergency responders 
and the public are aware of the risks to which they might 
potentially be exposed. The role of key regulatory agencies 
including EPA and OSHA cannot be overstated.

12. Christina Carlson et al., Stormy Seas, Rising Risks: What Inves-
tors Should Know About Climate Change Impacts at Oil Refineries 
(Union of Concerned Scientists Feb. 2015), www.ucsusa.org/sites/default/
files/attach/2015/02/stormy-seas-rising-risks-ucs-2015.pdf.
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