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Executive summary

Most of the nation’s 101 most dangerous chemical facilities could become less attrac-

tive terrorist targets by converting to alternative chemicals or processes. Doing so would
improve the safety and security of more than 80 million Americans living within range ofa
worst-case toxic gas release from one of these facilities, according to data compiled for this
report. Millions more living near railroads and highways used for transporting hazardous
chemicals would also be safer and more secure.

The Department of Homeland Security and numerous security experts have repeatedly
warned that terrorists could use industrial chemicals as improvised weapons of mass
destruction. Current chemical security efforts, however, are inadequate to protect work-

places and communities.

Indeed, temporary standards enacted two years ago (and set to expire in 2009) focus

almost entirely on physical security measures, such as adding gates and guards. These

measures, however worthy, cannot assure protection against a concerted attack, insider

sabotage, or catastrophic release, Nor do they protect communities along chemical deliv-

ery routes. More than 90 percent of the 101 most dangerous facilities ship or receive their ’
highest-hazard chemical by railcar or truck.

The only certain way to protect our communities is to remove the possibility of a toxic gas
release by converting facilities to safer, more secure alternative technologies. This report
identifies opportunities for conversions at the 101 most dangerous facilities, each of which
threaten roughly 1 million people or more in surrounding areas. The chemicals most
often posing the greatest danger at the top 101 facilities are chlorine—almost always in

railcars—followed by hydrofluoric acid and sulfur chemicals.

Most of the top 101 facilities could convert to safer and mare secure chemicals or
processes already being used by similar facilities that do not endanger large numbers of

people. In particular:

+ Thirty bleach plants could remove danger to some 50 million Americans by generat-
ing chlorine on-site without rail shipment and bulk storage. This includes the Clorox
Company in Los Angeles, which puts over 5.5 million people in danger.
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» Fifteen water utilities could remove danger to 17 million people by converting from
chlorine gas (and sometimes sulfur dioxide gas) to alternatives that include liquid
bleach or ultraviolet light. This includes the Howard F. Curren wastewater plant in
Tampa, Fla., which puts more than a million people in danger.

» Eight petroleum refineries could remove danger to 11 million Americans by substituting
toxic hydrofluoric acid, used in refining crude oil, with sulfuric acid or emerging solid
acid catalysts. This includes the ExxonMobil Corp. refinery in Chalmette, La., which
puts over 1 million people in danger.

» A variety of safer, more secure alternatives are available to 21 facilities that receive
chemicals by rail or truck for use in making such diverse products as oil additives,
water treatment chemicals, and materials for bulletproof vests. This includes Stepan
Company in Elwood, I, which puts 1.2 million people in danger in producing
industrial and household cleaners with sulfur trioxide. Using on-site sulfur burning

equipment would eliminate this danger.

In addition to the top 101, the report also identifies 202 additional high-hazard facilities
that could make similar changes. Each of these facilities has some 100,000 people or
more living within range of a worst-case toxic gas release {commonly called a “vulner-
ability zone”). Together these 303 facilities are found in 41 states and endanger a total
of 110 million people.

Previous reports by the Center for American Progress show such conversions are possible.
In fact, many chemical facilities have already switched to safer, more secure alternatives,

' and frequently they saved money doing so. While gates and guards always cost money,
facilities that remove hazardous chemicals reduce their need for costly physical security.
They also may reduce regulatory burdens, improve efficiency, upgrade production, and

better protect workers.

Despite this opportunity, the federal government currently has no plan, program, or
authority to spur removal of unnecessary catastrophic chemical hazards—or even to
require chemical facilities to examine safer and more secure alternatives. To address these
deficiencies, Congress should establish a comprehensive chemical security program
rooted in identifying, developing, and leveraging the use of safer and more secure tech-
nologies. In particular, this program should:

+ Require chemical facilities to assess and use feasible alternatives that reduce the poten-
tial harm of a terrorist attack

» Create financial incentives for facilities to convert by requiring liability insurance and
targeting conversion funding to publicly owned facilities and first-adopters of innova-
tive technologies

« Invest in collaborative research to identify safer, more secure alternatives

2 Center for American Progress | Chemacal Security 101
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« Utilize the experience and knowledge of facility employees in security assessments,
plans, and inspections

« Build the oversight capacity of government agencies and require administrative trans-
parency to hold those agencies accountable

+ Ensure equal enforcement of standards without special treatment for facilities in volun-
tary industry security programs

+ Include al! relevant industries, in particular currently exempted water utilities

= Respect the right of states to set more protective standards if federal actions won't pro-
tect communities

Safer and more secure technologies fix the root of the problem. What you don’t have can't
leak, or be blown up by terrorists.

Major findings

« Safer and more secure chemicals or processes could remove the worst chemical release
scenario at most of the nation’s 101 highest-hazard chemical facilities (See Appendix A
on page 29 for the details)

+ Atleast 90 percent of the 101 most dangerous facilities ship or receive their highest-
hazard chemical in indefensible railroad tank cars or trucks

« More than 80 million Americans live within range of a catastrophic chemical release
from at least one of the 101 most hazardous chemical facilities

« Solutions applicable to the top 101 facilities could improve safety and security at

many other high-hazard facilities, including an additional 202 listed in this report
{See Appendix B on page 35 for the details)

3 Center for American Progress | Chemical Security 101
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Background

Current temporary security standards are insufficient

Certain industrial chemicals, if released, have the potential to form a poison gas cloud
that spreads over large areas, possibly over many miles. Those exposed to the gas may
be severely injured or even killed. The Department of Homeland Security, for example,
estimates that a major chlorine gas spill in an urban area could kill 17,500 people.!
Because of this lethal potential, many federal agencies have warned about terrorism at
chemical plants, as have chemical industry associations, labor unions, and other non-

governmental organizations.z

The response from Congress, however, has been slow and incomplete, In October 20086,
Congress enacted temporary Chemical Facility Anti-Terrorism Standards, or CFATS,
which expire in October 2009. These standards lay important groundwork but leave
fundamental challenges unresolved. The CFATS framework cannot ultimately lead to

chemical security.

Under CFATS, the Department of Homeland Security sets performance standards that
focus on physical site security and effectively end at the plant fence line. Yet 90 percent of
the nation’s 101 most dangerous chemical facilities ship or receive their most hazardous
chemical by rail or truck. The CFATS do not require facilities to account for chemical
hazards in transportation along supply or distribution chains. Spending a billion dollars—
or a trillion—on plant-site security won't protect unguarded railcars and trucks that travel
thousands of miles over railroads and highways. Indeed, rail workers report “a disturbing
lack of security along the railroad tracks and in rail yards.”

The CFATS framework does not require facilities to assess safer and more secure alterna-
tives. Rather, the focus on site security assumes a given chemical hazard is unavoidable—
or a company prerogative. The CFATS actually prohibits the Department of Homeland
Security from requiring facilities to consider cost-effective alternative technologies that
could remove the threat of a catastrophic toxic gas release. Moreover, the standards fail to
cover water utilities even though 15 are among the nation’s 101 most dangerous facilities
and could readily convert to alternatives.*

4  Center for American Progress | Chemical Security 131
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There has been legislation introduced every year since 1999 to require chemical facilities
to assess safer and more secure alternatives (see box below describing recent legisla-
tion).* But the Bush administration, the chemical industry, and some congressional
leaders have consistently opposed such measures, effectively stifling comprehensive
chemical security legislation.

Replacement chemicals can substantially improve safety and security

It should not simply be assumed that a given chemical hazard is unavoidable. In many
cases, chemical facilities may be able to convert to safer and more secure chemicals and
processes. A previous report by the Center for American Progress identified 284 facilities
in 47 states that have already made such conversions.® As a result, 38 million people no

longer live under the threat of a major toxic gas cloud from these facilities.

Another report by the Center also identified 25 water utilities that eliminated railcar
shipments of chlorine gas by converting to safer and more secure alternatives for water
treatment.” These conversions removed the threat to 25 million Americans living in sur-

rounding communities and millions more along rail delivery routes.

Adopting safer and more secure alternatives is the only certain way to prevent a cata-
strophic chemical release. Such measures remove the possibility of a release. By contrast,
physical barriers may be destroyed by a truck bomb, evaded by insider sabotage, or oth-
erwise defeated. Security may also be unreliable. Investigative journalists have found lax
security at more than 100 chemical facilities across the country®

Recent chemical security legislation

In 2006, Senator Joe Biden (D-DE} introduced 5.2855/5.2920 to provide Appropriations Act (Sec. 550). These standards make no structured effort
grants for water utilities that replace hazardous chlorine gas to remove unnecessary chemical targets and expire in October 2009

In 2006, Senator Frank Lautenberg (D-NJ), Senator Barack Obama (D-IL), In 2007, Congress modified the temporary CFATS program to protect the
and others introduced S.2486 to require chemical facilities to thoroughly right of states to set protective standards
review and use safer and more secure alternatives where practicable

In March 2008, the House Homeland Security Committee, chaired by

In 2006, the House Homeland Security Committee passed H.R.5695, Representative Bennie Thompson (D-MS), passed the Chemical Facility
a bipartisan compromise to assess and reduce, where feasible, the Anti-Terrorism Act, H.R.5577, requiring chernical facilities to develop
potential consequences of a terrorist attack. House leaders abandoned feasible alternative chemicals and processes that reduce the potential
this bipartisan compromise in creating the temporary Chemical Facility consequences of a terrorist attack. This bill has yet to be voted on by
Anti-Terrorism Standards, or CFATS, included in the Homeland Security the full House.

111
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For some facilities, there may be no safer, readily available substitute chemical or process.

These facilities should maintain sufficient emergency mitigation systems, establish adequate

buffer zone distances to surrounding populations, and act to minimize transportation risks.

In particular, chemical suppliers should co-locate with chemical users where possible. At B

co-located facilities, chemical trucks or trains can be replaced by less hazardous local pipe- If we m ake fewer
lines. Many facilities identified in this report represent dispersed supplier-user combina- .

tions and thus rely on roads or rails that travel through densely populated areas. toxic prOd UCts, use

................................................................................................................. milder manufactur-
Converting to safer alternatives is affordable

ing conditions, and
The Department of Homeland Security estimates that chemical facilities will spend $1.5 .
billion each year on security measures under the current temporary CFATS regulations.®  [J roduce less toxic

Facilities that are able to convert to safer alternatives, however, are able to avoid security
casts associated with storing and transporting a high-hazard chemical, waste, we red uce

If a facility does not have a chemical with catastrophic potential, it does not need to spend the o ppo rtunities
as much on guards, gates, and other security measures. Nor is such a facility subject to the

H I
requirements of the CFATS and other laws and regulations governing extremely hazard- for terrorists.
ous chemicals. As a result, the facility may save money on regulatory compliance staff,
permits and fees, inspections, emergency planning, and personal protective equipment for ~ — National Research Council®
employees, among other savings.

The facility may also pay lower insurance premiums, and certainly faces lower liabilities
for deaths, injuries, contamination, and property damage in the event of a major toxic
gas release. High-hazard toxic gases account for just 0.3 percent of rail carloads, for
example, but they carry enormous risks and potential liabilities.!' One insurance study
found that a major chlorine rail spill in an urban area could cause 10,200 fatalities and
over $7 billion in damages."?

Indeed, converting to safer, more secure technologies may provide the most economical
solution to chemical security. According to survey findings from the Center for American
Progress, 76 of 226 facilities (34 percent) that recently adopted safer alternatives expected
to save money as a result, and half did not anticipate any increase in costs." Twenty large
water utilities surveyed by the Center converted to safer disinfectants for no more than
$1.50 per year per person served—or less than the cost of a bag of potato chips—and typi-

cally spent much less."*

6 Center for American Progress | Chemical Security 101
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Major findings

This report examines safer and more secure options at the 101 most dangerous U.S. chemi-
cal facilities, measured by the number of people in surrounding areas who live within
range of a major toxic gas release, This list was developed from Risk Management Plans, or
RMPs, reported by chemical facilities to the Environmental Protection Agency, as directed
by the Clean Air Act. Approximately 13,600 chemical facilities currently submit an RMP.

Each RMP includes the company’s assessment of potential consequences, including a
worst-case scenario, of a major chemical release. This “off-site consequence analysis” is
meant to help communities prevent and prepare for serious chemical spills and emergen-
cies. The public, however, can only obtain access to this information at federal reading
rooms that are subject to cumbersome access restrictions."?

Since RMPs include only one toxic chemical worst-case scenario, this report enly inves-

tigates alternatives for each facility’s most dangerous toxic chemical. This excludes other
toxic chemicals used on-site—even if they also pose major emergency release hazards—
as well as flammable chemicals, which typically endanger far fewer people.'®!

The 101 highest-hazard facilities endanger millions of Americans

Meore than 80 million Americans in 30 states live within range of a catastrophic chemical
release from at least one of the nation’s 101 highest-hazard chemical facilities. The chemi-
cals most commonly reported by these facilities as posing the greatest danger are chlorine
gas (63 facilities), hydrofluoric acid (12 facilities), anhydrous sulfur dioxide (six facilities),
and eleum or sulfur trioxide {four facilities). Just 14 chemicals comprise the worst-case
scenarios at the top 101 facilities. The types of facilities that make up the 101 highest-
hazard facilities include:

+ Thirty rail-dependent bleach plants, which together threaten nearly 50 million
Americans. Kuehne Chemical in South Kearny, N.J., for example, puts 12 millien

people in danger, and KIK Company in Denver puts 1.7 million people in danger.
» Fifteen water utilities that use chlorine gas or sulfur dioxide gas, which together threaten

17 million people. For example, Fiveash Water Treatment Plant in Fort Lauderdale, Fla,,

puts L5 million people in danger.
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+ Eight petroleum refineries that use hydrofluoric acid in turning crude oil into gasoline.
These facilities threaten approximately 11 million Americans. For example, Marathon
Petroleum in St. Paul Park, Minn., puts 2.2 million people in danger.

» Twenty-seven other chemical-user facilities that receive chemicals by rail or truck
for use in making diverse products. Appleton Papers in West Carrollton, Ohio, for
example, uses chlorine gas to bleach recycled paper, putting 1.2 million people in danger.
Infineurn USA in Linden, N J., uses chlorine gas to produce oil additives, putting 4.2
million people in danger. And, Midland Resources in St. Louis, Mo., uses chlorine gasin
producing water treatment chemicals, putting 1.2 million people in danger.

+ Fourteen facilities that produce chemicals for distribution or further manufacturing,
For example, PVS$ Chemical Solutions in Chicago, Ill, distributes sulfur dioxide, and
Rhodia in Houston, Texas ships oleum, each putting more than 3 million people in
danger nearby, plus millions more along rail or truck distribution routes.

» Five companies that solely assist in the distribution of hazardous chemicals (and do
not manufacture or produce}. The Olin Corporation Foote Yard in Niagara Falls, NY,,
for example, holds chlorine railcars awaiting shipment. Roughly 1 million people live
within this facility’s vulnerability zone.

+ Two facilities that incinerate furan and other hazardous wastes. They are Clean Harbors
in Deer Park, Texas, which endangers 2.4 million people, and Ross Incineration Services
in Eaton Township, Ohio, which threatens 1.3 million people.

Appendix A lists each of the 101 most dangerous facilities. Appendix B lists 202 additional
facilities that use similar preventable chemicals or processes, putting 30 million additional

people unnecessarily in harm'’s way.

Rail and truck shipments magnify the hazard

Hazardous chemicals are delivered by rail and road in dangerous bulk shipments that
travel through almost every major American city and town. Consider that:

+ More than 90 percent of the 101 highest-hazard facilities ship or receive their most
dangerous chemical in railcars or tanker trucks

+ Atleast 80 percent of the 101 highest-hazard facilities ship or receive a toxic gas
chemical (commonly called a Toxic Inhalation Hazard, or TIH) by rail

Facility-reported “vulnerability zones” only provide the number of people at risk from a cata-
strophic release that occurs at the facility. The facility does not provide estimates of people
in danger along shipping or delivery routes. Nonetheless, it is clearly many millions based on
the amount of TIH chemicals being transported and the locations of the top 101 facilities.

B Center for American Progress | Chemical Security 101
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The Association of American Railroads is well aware of this threat and has supported efforts
to find and use substitutes that get TIH chemicals off the rails.'* The common use of railcars

for on-site storage is also one reason many facilities have large vulnerability zones.”

Of the top 101 highest-hazard facilities, 11 ship their worst-case chemical to other facilities,
82 receive their worst-case chemical from other facilities, five solely distribute or hold chemi-

cals without manufacturing, and three neither ship nor receive their worst-case chernical.

While this report primarily identifies changes that specific facilities can make, at least
some distributors can remove major dangers by adjusting products or delivery. Two
examples developed below are alternatives to bulk distribution of chlorine gas and anhy-

drous sulfur dioxide.

Safer and more secure alternatives are available

Safer and more secure chemicals or processes are available to most of the 101 highest-hazard
chemical facilities identified in this report. Specifically, potential alternatives are available for:

+ All 30 bleach plants

« All 15 water utilities

» All eight petroleum refineries

« Twenty-one of the 27 other chemical-user facilities
» Two of the five distribution-only facilities

« Both of the facilities that treat hazardous waste

This report does not identify complete alternatives for the 14 facilities that produce chemi-
cals for distribution or further manufacturing. Alternatives, however, are plainly available

for many of the end-uses to which these facilities distribute chemicals.

The alternative methods identified in this report are largely already used or under develop-
ment at other facilities with similar products or processes. They typically invelve using an
alternate chemical or process, using the chemical in a less dangerous form (a less concen-
trated one, or aqueous instead of gaseous), or generating the chemical as needed on-site
without storage. Other identified alternatives include co-locating chemical suppliers with

users, improving inventory control, and minimizing bulk storage.

On page 12, this report examines the alternatives for each industry category represented
in the top 101 facilities, Appendices A and B on pages 29 and 35, respectively, also

list alternatives for individual facilities. The following are some of the opportunities
discussed in this report:

% Center far American Progress | Chemical Security 107
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+ Bleach manufacturers can eliminate bulk chlorine gas by generating chlorine on-site as
needed without storage

» Petroleum refineries can eliminate hydrofluoric acid alkylation by using less hazardous
sulfuric acid or by developing solid acid catalysts

 Water utilities can eliminate bulk chlorine gas by using liquid bleach, ozone without
storage, and ultraviolet light as appropriate

» Paper mills can eliminate bulk chlorine gas by using hydrogen peroxide, ozone, or chlo-
rine dioxide without bulk storage

= Manufacturers of polyurethane foams can eliminate bulk ethylene oxide by substituting
vegetable-based polyols

» Soap and detergent manufacturers can eliminate bulk oleurn and sulfur trioxide by using
sulfur burning equipment on-site

+ Manufacturers of ferric chloride can eliminate bulk chlorine gas by processing scrap
steel with less concentrated liquid hydrochloric acid (below 37 percent) and oxygen

» Titanium dioxide producers can eliminate bulk chlorine gas by generating chlorine on-
site or using the sulfate process

+ Secondary aluminum smelters can eliminate bulk chlorine gas by removing impurities
with nitrogen gas injected with magnesium salts

« Power plants can eliminate bulk anhydrous ammonia gas by using cleaner combustion
or by using aqueous ammonia or urea in poliution control equipment

+ Wholesale chemical distributors can eliminate most bulk chlorine gas and sulfur dioxide
gas by distributing alternatives such as liquid bleach and sodium bisulfite

« Pulp mills, food processors, and wastewater plants can eliminate bulk sulfur dioxide gas
by, as appropriate, generating sulfur compounds on-site or purchasing sodium bisulfite,
metabisulfite, hydrosulfite, or other alternatives

« Diverse manufacturers can eliminate bulk chiorine gas by generating chlorine on-site as
needed, such as for fuel additives, water treatment chemicals, and aramid polymers used
to make bulletproof vests

There is, of course, variability among industries as to the time, cost, and innovation needed
to convert to these alternatives. Facilities that use chemicals may be able to change opera-
tions more readily than facilities that produce and distribute chemicals to others. These
producer industries need solutions that satisfy user facilities and avoid transportation
hazards. As users convert, however, there will be less demand to produce high-hazard
chemicals and more demand to produce safer and more secure alternatives.

10 Center for American Progress | Chemical Security 101
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High-hazard chemical facilities endanger millions

This map shows the locations of the natien's 101 most dangerous chemical facilities. These facilities each threaten some one
million or more Americans. An additional 202 chemical facilities are also shown, These facilities threaten some 100,000 or more
people. Converting facilities to safer, more secure chemical alternatives would substantially reduce the threat of toxic terrorism.

N B 101 most dangerous chemical facilities
- B 202 additional high-hazard facilities
|
-
3. z
R .
L] 'oﬁ L]
b, . 3 ®s . 4 L
: 4
2 - L] t " 'y =
0O - J i, -00 - r&
g » S {
“ e ¢ - -
- ﬁb : Y L [
- [ ]
j . < % 0
" .
. #- TSN . .
%ﬂ” o . 1 . . ]
- .."ﬁa .
-
- . N [ ! 5 L]
< @ " :
"
e "

10

Center for American Progress | Chemical Secunt

1



L% THIS DOCUMENT WAS PRODUCED BY AN OUTSIDE PARTY AND SUBMITTED
¥ OBAMA-BIDEN TRANSITION PROJECT 1O THE BEAMA-BIDEN TRANSITION PROJEET:

Solutions for the 10T most
dangerous chemical facilities

Most of the top 101 facilities could significantly improve security by switching to safer
and more secure technologies already in use. These alternatives may carry dangers
themselves, but they remove the risk of a catastrophic gas release that could kill or
injure thousands of people.

More and better alternatives almost certainly exist than are identified in this report. But
only a cencerted national effort can bring to light the needed solutions across all indus-
tries. This report is a starting point—chemical security 101—that we hope will spur
further development, Below is a breakdown of the 101 most dangerous chemical facilities
by industry category. Safer and more secure alternatives are indicated for each category for

which they are identified.

Bleach manufacturing

Thirty of the 101 highest-hazard facilities receive bulk chlorine shipments for producing
liquid bleach (sodium hypochlorite). All of these facilities receive railcars of chlorine gas
for use in bleach making, posing deadly hazards to communities. These manufacturers
can instead produce bleach from salt and electricity on-site in a continuous “as-needed”
process without ever storing chlorine gas.”® By some estimates, converting U.S, bleach
manufacturers to as-needed production could take one-third of chlorine gas railears off
the rails.” Converting just these 30 rail-dependent bleach manufacturers to produce
bleach without storing chlorine gas would eliminate their toxic gas dangers to some 50
million people, plus more along rail delivery routes.

Of these 30 bleach-manufacturing facilities, at least half also repackage the chlorine gas
into smaller containers, typically one-ton and 150-pound cylinders. A one-ten cylinder of
chlorine gas is an order of magnitude less hazardous than a railcar, but still poses substan-
tial hazards. Roughly 80 percent of one-ton and 150-pound chlorine gas cylinders shipped
in the United States are used in water treatment (yet account for 4 percent or less of U.S.
chlorine use). Chlorine gas, however, is not necessary for water treatment. Instead, other
options are available, including liquid bleach, the most common alternative, as well as
ozone and ultraviolet light. As water treatment customers convert off chlorine gas, dis-

tributors supply safer and more secure alternatives.

12 Center for American Progress | Chemical Security 101
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Examples from the Top 101 include:

-

Hill Brothers Chemical, Phoenix, Ariz,, 1.7 million people in danger
» Vertex Chemical, Dupo, [1l, 1 million people in danger

+ JCI Jones Chemicals, Tacoma, Wash., 1.8 million people in danger

» Clorox Products, Forest Park, Ga,, 1 million people in danger

Drinking water and wastewater treatment

Fifteen of the 101 highest-hazard facilities are water utilities. These 15 facilities together
endanger some 17 million people. Eleven of these facilities treat drinking water using
chlorine gas.? Chlorine disinfects water at the treatment plant and in water distribution
pipes. These facilities can instead use alternate disinfectants to chlorine gas, including
liquid bleach, ozone without storage, or ultraviolet light.

At least 160 large U.S, cities already use liquid bleach.”® A previous CAP report also identi-
fied nearly 100 water plants that have converted off chlorine gas since 1999.% Several of
the drinking water facilities in the top 101 use anhydrous ammonia gas in addition to
chlorine gas. These facilities can switch from anhydrous to aqueous ammonia, which has
far less potential to drift off site.

The other four water utilities are wastewater treatment plants that use both chlorine gas
and sulfur dioxide gas. These water plants disinfect with chlorine gas and then remave
residual chlorine with sulfur dioxide gas. Wastewater plants commeonly replace chlorine
gas with liquid bleach, and replace sulfur dioxide gas with sodium bisulfite, or avoid both
by switching to ultraviolet light. Roughly two-thirds of large U.S. wastewater utilities
already use a disinfectant other than chlorine gas or plan to stop using chlorine gas.

Expert reviews convened by at least three government agencies identify chlorine gas in
water treatment as a preventable security concern.”® Some water utilities are converting off
chlorine gas—pressed by requirements for chemical security, worker safety, risk manage-
ment, hazard communication, emergency planning, and other obligations—but the pace
of change is slow. Approximately 1,650 drinking water plants and 1,000 wastewater plants
still report extremely hazardous substances, primarily chlorine gas, under the EPA’s Risk
Management Planning program.”’

Examples from the top 101 include:

+ Alexander Orr Water Treatment Plant, Miami, Fla., 1.6 million people in danger

+ Bachman Water Treatment Plant, Dallas, Texas, 1.1 million people in danger

* Omohundro Water Treatment Plant, Nashville, Tenn., nearly 1 million people in danger
» Central Valley Water Reclamation, Salt Lake City, Utah, 1.3 million people in danger

13 Center for American Progress | Chemical Security 101
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Shifting to place-of-use chlorine production

For years, large industrial sites have produced most chlorine and used it on-site or
shipped it to customers, primarily by rail. This model becomes obsolete, however, with
distributed place-of-use production. Increasingly, efficient on-site units produce chlorine
as needed at capacities tailored to specific uses, typically without storage. Driving this
change are newer technologies, transportation costs, and security concerns. These on-site
units use the same inputs—salt and electricity—and produce from 10 pounds to 100
tons or more per day for immediate use without the dangers of shipping and storing bulk
chlorine gas.” In Europe, the amount of chlorine transported by rail and truck has been
cutin half over the past decade by point-of-use production, supplier-customer reloca-
tions, and local pipelines.”

Petroleum refining

Eight of the 101 highest-hazard facilities are petroleum refineries that use concentrated
hydrofluoric acid as an alkylation catalyst in turning crude oil into high-octane gasoline.
These facilities together endanger some 11 miliion people. Many U.S. refineries use less
hazardous sulfuric acid as an alkylation catalyst. Only about 50 of the 148 U.S. petroleum
refineries use hydrofluoric acid.”® Concentrated hydrofluoric acid is very toxic and cor-
rosive. A major release can form a dangerous airborne plume that drifts miles downwind.
A terrorist attempting to exploit hydrofluoric acid at a refinery, even if unsuccessful, could
damage the facility, cost jobs, and disrupt fuel supplies.

By contrast, if spilled sulfuric acid tends to pool on the ground—a serious problem, but
one that is easier to contain and prevent airborne exposure. Emerging solid acid alkylation
processes also eliminate the danger of a catastrophic chemical release.” Some refineries
may resort to less-volatile modified hydrofluoric acid, but it can stitl endanger people
miles off-site.”* At best, modified hydrofluoric acid is an interim step to fully remove the

danger of a catastrophic chemical release.
Examples from the top 101 include:

+ PDV Midwest Refining (Citgo), Lemont, Iil, 3.1 million people in danger
Chalmette Refining (ExxonMobil), Chalmette, La., 1 million people in danger
Marathon Petroleum, St. Paul Park, Minn., 2.2 million people in danger
Sunoco Philadelphia Refinery, Philadelphia, Pa., 4.4 million people in danger
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Pulp and paper manufacturing

One of the 101 highest-hazard facilities is a paper mill, Appleton Papers, in West
Carrollton, Ohio, that uses chlorine gas to bleach recycled paper. This facility has a chlo-
rine gas vulnerability area of 1.2 million people.

Historically, most pulp and paper mills used elemental chlorine gas, but few do so today.
Alternatives are available that eliminate or reduce toxic gas hazards.* A few U.S. mills use
totally chlorine-free bleaching, which employs an oxygen-based process with ozone or
hydrogen peroxide. Many more U.S. mills use elemental chlorine free bleaching, which
employs chlorine dioxide. However, like elemental chlorine gas, chlorine dioxide poses
significant dangers of a toxic gas release to workers and communities.* These mills can
nonetheless reduce the danger of a toxic gas release by using up chlorine dioxide with

minimal accumulation or storage.

One paper mill, Shweitzer-Mauduit of Spotswood, N.J,, recently converted its bleaching
process from chlorine gas delivered by rail to chlorine dioxide generated as needed with-
out bulk storage from a premix solution.* This change eliminated a chlorine gas vulner-
ability zone that included more than a million people. Because Shweitzer-Mauduit is a
smaller mill, it can use a premix to generate chlorine dioxide without posing the danger
of an off-site gas release. Larger mills usually have their own chemical facilities to produce

chlorine dioxide, and can also reduce dangers by minimizing run-time storage.

Moving away from bulk distribution of sulfur dioxide

Anhydrous sulfur dioxide gas is often distributed through merchant wholesalers who
receive shipments by rail for repackaging into smaller containers. This buik distribution
system poses unnecessary dangers. To avoid the safety and security hazards of sulfur
dioxide gas, user companies increasingly generate sulfur chernicals on-site or purchase
less hazardous forms. Industries primarily use sulfur dioxide to produce other chemicals
(40 percent), bleach pulp and paper (20 percent), process food (16 percent), and treat
wastewater (10 percent).’ These major uses can be met without bulk transportation

and storage of sulfur dioxide gas. Large industrial users frequently install sulfur-burning
equipment and generate their own sulfur chemicals as needed.” Indeed, weli over half of
global sulfuric acid production comes from burning elemental sulfur atits place of use®
Smaller facilities purchase alternatives such as sodium hydrosulfite, bisulfite, or meta-
bisulfite, depending on the application. These alternatives can be supplied by companies
that never store or transport sulfur dioxide gas.*
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Some mills may also use the toxic gas anhydrous sulfur dioxide. Sulfur dioxide gas may
be brought on-site for use as a bleaching agent to remove residual hydrogen peroxide,
or as a digesting agent to separate pulp from lignin. Such mills can instead use sulfur-
burning equipment to generate sulfur compounds on-site, eliminating the dangers of
transporting sulfur dioxide gas.

Chemical manufacturing: oleum and sulfur trioxide

Four of the 101 highest-hazard facilities ship or receive oleum or sulfur trioxide. Together
these four facilities endanger more than 7 million people, plus additional millions along
shipping routes.

Two of these facilities are Rhodia, in Houston, and DuPont, in North Bend, Ohio, which
produce oleum (sulfur trioxide mixed with suifuric acid) in regenerating spent sulfuric
acid, primarily from petroleur refineries. Oleum and sulfur trioxide are optional co-
products of this process when stored in bulk for use or sale. As major producers, there

is no apparent single-facility alternative. Many consumer industries, however, avoid the
dangers of transporting oleum or sulfur trioxide by producing sulfur compounds on-site

or using alternate chemicals.

The other two facilities receive shipments of oleum or sulfur trioxide for further manu-
facturing. DuPont in Memphis receives bulk oleum shipments for use in manufacturing
potassium monopersulfate, used primarily in swimming pool sanitation products. The
Stepan Company in Elwood, 111, brings in bulk shipments of sulfur trioxide to produce
surfactants used in detergents, soaps, and cleaners.

These facilities could instead use on-site sulfur-burning equipment to remaove the

dangers of transportation and bulk storage. Case in point: Proctor and Gamble facilities
in Pineville, La,, and Cincinnati eliminated bulk delivery of oleum or sulfur trioxide by
installing sulfur-burning equipment. The Stepan Company in fact uses such equipment at

another of its locations.

Chemical distribution: sulfur dioxide gas

Three of the 101 highest-hazard facilities ship or receive anhydrous sulfur dioxide gas
(other than water utilities). More than 9 million people live within range of a toxic gas
release from just these three facilities, plus additional millions along transportation routes.

PVS Chemical Solutions in Chicago produces and distributes sulfur dioxide gas, sodium
bisulfite, and other chemicals. JCI Jones Chemicals in Torrance, Calif,, uses bulk ship-
ments of sulfur dioxide gas in producing sodium bisulfite. And DXI Industries in Houston
repackages sulfur dioxide gas from railcars to smaller cylinders for distribution.
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The major distributed uses of sulfur dioxide gas can be met without bulk storage and
transportation, generally by producing sulfur compounds at the point of use, or by sub-
stituting sodium hydrosulfite, bisulfite, metabisulfite, or other alternatives (see discus-

sion of sulfur dioxide on page 15).

Fertilizer manufacturing

One of the 101 highest-hazard facilities manufactures ammonia fertilizers.*® Agrifos
Fertilizer in Pasadena, Texas, stores millions of pounds of anhydrous ammenia for use
with phosphoric acid and sulfuric acid in manufacturing ammeonium phosphate and
ammonium thiosulfate fertilizers. More than 3 million people live within range of a
worst-case ammonia gas release, As a major fertilizer producer, there is no apparent single-
facility alternative; however, the facility may be able to reduce its vulnerable population by
reducing ammonia gas storage.

Most commercially produced ammonia is used as fertilizer.* Manufacturing and distribut-
ing fertilizers commonly involves anhydrous ammonia gas. Shifting to alternative fertil-

izers would remove most of the distribution hazards of anhydrous ammonia. More widely
used liquid nitrogen and dry urea fertilizers do not pose the emergency gas release hazards
of anhydrous ammonia. Nor are they well suited for illegal methamphetamine production,
a pervasive problem, or for the creation of improvised explosives. Evolving supply chain

efficiency to more as-needed delivery could also help reduce anhydrous ammeonia storage.

Railcar service or storage

Two of the 101 highest-hazard facilities solely support rail transportation. Rail transpor-
tation facilities only report RMP vulnerability zones when chemicals are stored or held
rather than in transit. Yet railcars traverse wide-open infrastructure through every major
American city, and cannot be protected.

The GATX Rail Tank Car Facility in Colton, Calif,, repairs and maintains railcars, some of
which may contain hazardous chemicals. This facility has more than 2 million people in its
vulnerability zone in densely populated San Bernardino County. Since railcars are mobile,
routine service and maintenance on the few that hold TIH chemicals can take place away
from densely populated locations or when the railcars are empty. Over time, safer and more
secure chemicals and processes can reduce and phase out transport of TIH chemicals.

The Olin Corporation Foote Yard in Niagara Falls, N.Y,, is a facility-controlled holding
yard for chlorine railcars awaiting shipment to customers. Almost a million people live
within range of a chlorine gas release. As a major producer, there is no apparent single-
facility alternative; however, distributed point-of-use production and alternative processes

at downstream industries can remove the demand for such shipments,
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Chemical shipping terminals

Two of the 101 highest-hazard facilities are terminals for ocean-going ships. Together these
terminals endanger some 2.5 million people in the Houston area. These terminals store
chemicals rather than manufacture or process them. The Houston Ammonia Terminal
(Terra/PCS Nitrogen) receives some 350 million pounds of anhydrous ammonia gas each
year, which it stores and distributes for agricultural fertilizer and industrial uses.

The Stolthaven Houston terminal holds some 14 million pounds of acrylonitrile in storage
tanks for shipping or distribution. Domestic or export uses of acrylonitrile include synthetic
rubber, resins, nylon, and acrylic fibers. As major shipping terminals, there is no apparent
single-facility alternative apart from changes to the downstream uses of these materials.

Hazardous waste incinerators

Two of the 101 highest-hazard facilities receive and incinerate hazardous waste, including
furan, which they both report as their most dangerous chemical. More than 3.7 million
people live in the toxic gas vulnerability areas of these facilities (Clean Harbors in Deer
Park, Texas, and Ross Incineration Services in Eaton Township, Ohio).

One clear response to this threat is to prevent pollution at the source, eliminating wastes
that may otherwise be shipped to hazardous waste incinerators. Short of this, incinerator
facilities can improve control of inventory to maintain extremely hazardous chemicals
below amounts that pose significant reportable off-site toxic gas hazards. Other incinera-
tion facilities have already taken this step.”

Chemical manufacturing: ethylene oxide

Four of the 101 highest-hazard facilities produce or use ethylene oxide {oxirane} in chemi-
cal manufacturing, posing toxic gas release hazards to roughly 6 million people. Pelron

in Lyons, IIL, uses ethylene oxide in producing polyols, used primarily in rigid or flexible
polyurethane foams. This facility could convert from ethylene oxide. There are already a
series of soy-based alternatives for producing polyols—including some made by Pelron.*

Akzo Nobel Surface Chemistry in Houston uses ethylene oxide in making surfactants
(soaps and detergents for consumer and industrial use). Taminco in Riverview, Mich., uses
ethylene oxide to produce alkanolamines that are used in diverse products such as paints,
inks, fuel additives, and metal-working fluids. And Celanese in Pasadena, Texas, is a major
producer of ethylene oxide for use in ethylene glycol and sale to other manufacturers. We
did not identify specific alternatives for these uses of ethylene oxide.
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Chemical manufacturing: ferric chloride

Three of the 101 highest-hazard facilities receive bulk shipments of chlorine gas for
use in producing ferric chloride: Kemira Water Solutions in East Chicago, Ind.; PVS
Technologies in Detroit; and Midland Resources in St. Louis. Just these three facilities
pose toxic gas hazards to some 6.5 million people.

These facilities do not need to use chlorine gas. Instead, it is possible to produce ferrous
chloride from liquid hydrochloric acid, at a concentration less than 37 percent, and scrap
steel, oxidized with liquid hydrochloric acid and oxygen to ferric chloride. Below 37 per-
cent concentration, hydrochloric acid does not readily form a toxic gas plume.

Other ferric chloride manufacturers reduce hazards by receiving chlorine through local
pipelines rather than railcars." Ferric chloride is primarily used to precipitate impurities
during water and wastewater treatment; various competitive alternatives exist, such as
aluminum sulfate.

Chemical manufacturing: titanium dioxide pigments

One of the 101 highest-hazard facilities, Millennium Chemicals Hawkins Point in
Baltimore, uses chlorine gas in manufacturing titanium dioxide pigments. This process,
known as the chloride process, also generates the hazardous intermediate chemical
titanium tetrachloride. Some 1.4 million people live within range of a chlorine gas release
from the Hawkins Point plant.

There are a couple of available safer and more secure alternatives, The facility could
generate and use chlorine in a continuous process on-site without bulk storage. Or less
hazardous still, the facility could rely only on sulfuric acid (sulfate process) rather than
chlorine to extract titanium pigment from titanium ores. The sulfate process is a somewhat
older process, yet some 70 percent of European production is by the sulfate process and
30 percent from chloride ®

In North America, Millennium Chemicals {Baltimore) and Kronos (Varennes, Canada)
use both sulfate and chloride processes. Both processes produce waste (dioxin pollution
from the chloride process is of particular concern) but only the chloride process poses the
danger of a catastrophic gas release.

Chemical manufacturing: hydrofluoric acid
Four of the 101 highest-hazard facilities produce or use hydrofluoric acid {concentration

50 percent or greater) in chemical manufacturing. These facilities together pose toxic gas

release dangers to approximately 8 million people.
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One of these facilities, General Chemical in Pittsburgh, Calif, produces high purity
electronic grade hydrofluoric acid {concentration 49 percent to 70 percent) for use by
manufacturers of semiconductors and silicon wafers. Electronics manufacturers regularly
use less concentrated hydrofluoric acid (less than 50 percent) in producing these products.
Intel Corp., for example, does not use hydrofluoric acid above 50 percent for high-volume
manufacturing. At concentrations below S0 percent, hydrofluoric acid does not have the
same potential to form a dangerous toxic gas plume.

Of the three other facilities in this category, DuPont in La Porte, Texas, is a basic manufac-
turer of hydrofluoric acid for use in various industries; Honeywell in Claymont, Del,, uses
hydrofluoric acid in producing fluosulfonic acid; and Solvay Solexis’ Thorofare Plant in
West Deptford, N.J., uses hydrofluoric acid in producing vinylidene fluoride for diverse
industrial applications. While we did not identify specific alternatives for these uses of

hydrofluoric acid, less concentrated forms may replace some applications.

Chemical manufacturing: formaldehyde

Two of the 101 highest-hazard facilities use formaldehyde solution in chemical manufac-
turing. INVISTA in LaPorte, Texas, uses formaldehyde to produce intermediate chemi-
cals—butanediol and tetrahydrofuran—that are used to make spandex fibers. INVISTA
has more than 1.8 million people living in its vulnerability zone. Improving pipeline deliv-
ery and related storage could remove or reduce this danger. In addition, formaldehyde is
not needed to produce these intermediates.

Indeed, they are more commonly made without formaldehyde.* Commercial processes
for producing butanediol and tetrahydrofuran, which have diverse industrial uses, are
evolving. Alternate methods also use hazardous substances and in somne cases pose toxic
gas dangers (allyl alcohol and propylene oxide). To enhance security, manufacturers
should adopt those methods that avoid the use of bulk toxic inhalation hazard chemicals.

MacDermid in Ferndale, Mich., uses formaldehyde solution in making specialty chemicals,
putting 1.5 million people in danger. While this paper does not identify a definitive alter-
native, this facility may be able to receive and store formaldehyde chilled as a gel or solid

to remove or minimize the consequences of a release during transportation or use.

Chemical manufacturing: vinyl chloride

Two of the 101 highest-hazard facilities are the Oxy Vinyls VCM plants in Deer Park and
La Porte, Texas, which use anhydrous hydrogen chloride in producing polyvinyl chloride
(PVC). These facilities have more than 2.5 million people living within range of a worst-
case chemical release.
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Hydrogen chloride is a byproduct and feedstock in producing ethylene dichloride (from
ethylene and chlorine), which is purified and processed to form vinyl chloride. PVC
products consistently exhibit fire, health, security, and pollution hazards during manu-
facturing, use, or disposal. While PVC manufacturers may improve security by reducing
chemical storage and transportation, catastrophic release hazards may not be removed
short of conversion to substitute materials.” Two other top 101 facilities (counted in
other industry categories) are related to PVC production; one provides chlorine and the
other manufactures PVC additives.

Chemical manufacturing: chlorine producers

Four of the 101 highest-hazard facilities are major chlorine producers. Each has nearly a
million or more people within range of a chlorine gas release, with millions more living
alongside transportation routes. Pioneer Americas in Henderson, Nev,, and QOccidental
Chemical and Olin Corp., both in Niagara Falls, N'Y,, are merchant manufacturers of chlo-
rine gas, caustic soda, and hydrochloric acid. The Oxy Vinyls Battleground Chlor-Alkali
Plant, in La Porte, Texas, produces chlorine gas primarily for captive-use manufacturing of

polyvinyl chloride at other sites.

As major producers, these facilities supply chlorine to diverse industries. As such, there

is no single-facility “drop in” solution that would remove their large vulnerability zones.
While alternatives to chlorine are available for almost all industrial uses, conversion would
take time and costs would vary widely.* Yet even short of major long-term changes in
chlorine industries, more limited changes can dramatically reduce the need to transport
chlorine gas by rail and truck, arguabiy the point of greatest security vulnerability. These
changes include co-locating suppliers and customers, modifying gaseous to aqueous chlo-
rine, using local pipelines, increasing distributed place-of-use production without storage,

and using feasible substitutes.

Chemical manufacturing: chlorine users

Ten of the 101 highest-hazard facilities receive chlorine gas by railcar for the manufactur-
ing of various intermediate chemicals or products. These facilities include:

» Infineum in Linden, NJ., Afton Chemical in Sauget, Ill., and Ethyl in Houston, which
produce oil and fuel additives

« AMVAC Chemical in Los Angeles and GB Biosciences in Houston, which make
agricultural fungicides

» Dover Chemical in Hammond, Ind., which makes chlorinated paraffin

+ Solutia in Sauget, I1l,, which manufactures water treatment products

» Bayer MaterialScience in Baytown, Texas, which makes diverse industrial chemicals
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+ Rohm & Haas in Cincinnati, which produces PVC plastics additives
» DuPont in Deepwater, N.J., which produces phosgene for aramid polymers used in
bulletproof vests

Together these facilities put more than 14 million people in harm’s way of a toxic gas
release. To remove their large vulnerability zones, these facilities can instead generate chlo-
rine gas on-site as needed or with minimal storage, or co-locate with a chlorine producer
by local pipeline. Bayer MaterialScience in fact does generate part of the chlorine it uses.

Chemical manufacturing: other materials
The remaining three of the 101 highest-hazard facilities produce or use other chemicals:

+ Penn Specialty Chemicals (now Penn A Kem) in Memphis produces furan for sale
or use in a variety of furan-based specialty chemicals

» PPG Industries in Barberton, Ohio, produces and uses phosgene in making
chloroformate for optical monomers

» Arkema in Houston, Texas, produces and sells carbon disulfide as a byproduct of
manufacturing hydrogen sulfide and mercaptans

We did not identify alternatives at these facilities.
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Solutions for 202 additional
high-hazard facilities

Appendix B on page 35 lists 202 additional facilities that can remove the possibility of

a catastrophic chemical release through safer and more secure technologies. These 202
facilities endanger 30 million additional people beyond the 80 million endangered by the
top 101 facilities. These facilities are listed because:

+ They have 100,000 or more people living within range of a worst-case chemical release
» They have alternatives similar to the 101 highest-hazard facilities or alternatives to three
commonly distributed gases—chlorine, sulfur dioxide, and ammonia

The industries described below do not appear in the top 101, but are included in the addi-
tional 202 because they use chlorine, sulfur dioxide, or anhydrous ammonia.

Secondary aluminum smelters

Five secondary aluminum smelters listed in Appendix B use chlorine gas in fluxing
operations to remove impurities from melten aluminum. One of these, Custom Alloy
Light Metals in Industry, Calif,, falls just outside the 101 highest-hazard facilities (based

on vulnerable population).

An alternative for secondary aluminum smelters is magnesium chloride salts injected with
nitrogen gas. Kaiser Aluminum in Spokane, Wash.,, for example, converted off chlorine gas

railcars using this alternative.

Food processors

Five food processors listed in Appendix B use anhydrous sulfur dioxide to inhibit
microbes and oxidation. Four conduct wet corn milling and one manufactures sugar
from beets. Food processors may also use sulfur dioxide gas in cherry brining, wine
making, or other applications.

Food processors can instead generate sulfur chemicals on-site from sulfur burning equip-

ment or can purchase alternatives such as sodium (or potassium) bisulfite or metabisulfite.
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Cargill in Memphis, for example, switched from sulfur dioxide to sodium bisulfite for use
in wet corn milling, The Minn-Dak Farmers Cooperative in Wahpeton, N.D., switched to
generating sulfur chemicals on-site for use in beet-sugar processing.

Power plants

Thirteen power plants listed in Appendix B use anhydrous ammonia to control nitrogen
oxides (NOx), a component of smog. Power plants may prevent NOx formation during
combustion or use ammonia in air pollution control equipment. While some power plants
use anhydrous ammonia gas, many use less hazardous aqueous ammonia or even solid urea,

Converting power plants from anhydrous to aqueous ammonia dramatically reduces the
number of people in danger off-site.”” Generating ammoniz as needed from solid urea
eliminates the danger of a major emergency toxic gas release. For example, six GWF Power
Systems plants in California switched from anhydrous ammonia te aqueous.
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Conclusion and recommendations

This report finds that most of the nation’s 101 most dangerous chemical facilities could
switch to safer, more secure chemicals or processes. Making these changes would signifi-
cantly reduce or eliminate the threat to 80 million Americans living near these facilities
and millions more living along train or truck delivery routes.

Current requirements and incentives, however, are generally inadequate to spur the
adoption of safer and more secure alternatives. The temporary Chemical Facility Anti-
Terrorism Standards, which expire in October 2009, do not require chemical facilities to
assess and use alternatives that could remove the possibility of a catastrophic chemical
release. These standards leave in place unnecessary and indefensible chemical hazards that
could kill or injure thousands of people.

Incentives are needed for change. As long as chemical facilities do not internalize the full
costs of security, the incentives to develop and use solutions will be deficient—ne matter
how great the safety and security benefits. Accordingly, the new Congress and the Obama
administration should enact a comprehensive chemical security program that creates
these incentives. Specifically, this program should:

» Focus on removing unnecessary terrorist targets. The program should direct dan-
gerous chemical facilities to identify and develop safer, more secure chemicals and
processes. Facilities should use these alternatives where cost effective, technically viable,
and risk-reducing. In pushing for these conversions, the Department of Homeland
Security should employ a tiered approach that gives highest priority to converting the
facilities that present the greatest danger.

» Create financial incentives for facilities to convert. Dangerous chemical facilities
should be required to carry sufficient liability insurance to cover a catastrophic chemical
release. The cost of adequate insurance will create a market-based incentive for change
that complements other regulations. In addition, government funding to implement
safer, more secure alternatives should give priority to publicly owned facilities and first-
users of innovative technologies, to help overcome the natural aversion of businesses to
be the first to adopt substantial change. Federal funding should not subsidize inevitably
insufficient physical security at facilities that could eliminate catastrophic chemical

hazards but have neo plan and timeline to do so.
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*+ Generate knowledge to fix the problem. Requiring chemical facilities to identify
safer and more secure alternatives in vulnerability assessments and security plans will
generate awareness of alternatives, help overcome institutional inertia, and identify
specific liabilities, savings, and opportunities. The program should also convene govern-
ment agencies, the chemical industry, academic institutions, technology vendors, and
independent experts for collaborative research to identify alternatives. In addition, DHS
should develop security-assessment methodologies and auditing standards that help
facilities assess the savings, costs, hazards, and technical feasibility of alternatives.

« Utilize the experience and knowledge of workers. Employees and their union repre-
sentatives should be involved in assessing hazards, drafting plans, and participating in
drills and inspections. Training and involving employees improves the outcome and
validity of security activities, To promote effective collaboration, the program should
protect whistleblowers from retaliation and limit background checks to security-rele-
vant areas, Where third parties prepare assessments or plans, these parties should be
qualified in process engineering to help companies identify and develop solutions that
remove unnecessary chemical hazards.

» Require government accountability. The program should promote accountability by
disclosing the status of facility assessments and plans, any fines or penalties levied, and
other administrative activities. The program should not limit information that is already
publicly available, readily observed, or easily discovered. Nor should it limit current
obligations under other chemical safety laws. The Government Accountability Office
should review and publicly report on program progress and the capacity of emergency
response resources to address a worst-case chemical release.

= Build oversight capacity. The Department of Homeland Security, the EPA, and other
agencies that have chemical security responsibilities must have the funding and capacity
to work with facility operators, employees, state and local officials, and others in over-
seeing the program. In particular, each agency must have adequate engineering staff with
expertise in intrinsically more secure design of chemical facilities.

+ Ensure equal enforcement. Chemical companies should not receive special treatment
just because they participate in voluntary industry security programs, as proposed in
some recent bills before Congress. Voluntary industry programs lack oversight and are
inherently unenforceable. The program must have enforceable requirements for prepar-
ing assessments and plans, involving employees, and conducting inspections, among
other efements. Each facility should have to comply with each requirement regardless of
participation in a voluntary industry program.

+ Include all relevant facilities and activities. The program should cover all types of

facilities that pose major chemical hazards, including drinking water and wastewater
plants, which are currently exempt from chemical security standards. The program
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should establish collaboration among government agencies to avoid regulatory redun-
dancy, inconsistency, and gaps in supply chain analysis and oversight. Doing so will help
address the spectrum of activities undertaken by chemical facilities—beyond security at
the fence line—from manufacture and repackaging to transportation, storage and use.

« Respect local control. The program should not preempt effective state laws. The pro-
gram should ensure the right of states to set more protective chemical security standards
if federal actions are insufficient to protect communities.

Even prior to further action by Congress, chemical facilities and other federal agencies can
take action to reduce chemical hazards. Specifically:

The facilities listed in this report, and others that use highly hazardous processes, should
make every effort to identify and use safer and more secure chemicals and processes.
Where alternatives are available, these facilities should set measurable goals and time-
lines to eliminate the possibility of a catastrophic chemical release. Where alternatives
are not identified, industries that share vulnerable technologies should collaborate in

multi-stakeholder initiatives to identify safer and more secure options.

+ The Surface Transportation Board should clarify by policy or regulation the ability of
railroads to recover the unique costs, such as major liability insurance, of transporting
toxic inhalation hazard, or TIH chemicals. Railroads are required under common carrier
obligations to carry TIH shipments at reasonable rates, yet a single major release could
be financially ruinous, Requiring shippers to share liability insurance costs would create
a market-based incentive for chemical producers and users to adopt proven alternatives.

» 'The Securities and Exchange Commission and the Federal Accounting Standards Board
should require chemical companies to regularly provide investors with information on
financial worst-cases associated with a catastrophic chemical release, including assets at
risk and potential liabilities.

+ The Chemical Safety and Hazard Investigation Board should examine potential alterna-
tives that can prevent the consequences of a chemical release as part of its root cause
investigations into serious chemical releases, The consideration of safer, more secure
technologies should be a standard element of the Board’s incident investigations,
reports, and recommendations.

Numerous security experts and the Department of Homeland Security have repeatedly
warned that terrorists could use industrial chemicals as improvised weapons of mass
destruction. The recommendations above take these warnings seriously. At the same time,
they are reasonable and obtainable.
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There is no reason that chemical facilities cannot evaluate safer and more secure alterna-
tives and determine whether such alternatives are cost-effective. Many chemical facilities
have already switched to safer, more secure alternatives. These conversions have been
affordable, and in many cases have generated cost savings.

Where alternatives are viable and cost-effective, they should be implemented, particularly at
facilities with extremely large vulnerability zones—like the facilities identified in this report.
Taking these actions would enhance the safety and security of millions of Americans.
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List of most dangerous 101 facilities and solutions*
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Vulnerability Zone Congressional

Facility Name Parent Company City State Process Potential Alternative Population* Districts™™
Hill Brothers Chermlcal Facility uses bulk shipments of chiorine gas In - Produce bleach on-site from salt and electric-
Hill Brothers Chemlcal Co. Phoenix AZ  producing fiquld bleach and repackaging to Ity without shipping or storing chiorine gas; 1,750,000 AZZ-57
Co.-Phoenix Facility 2006 . ; .
smaller containers, phase out distribution of chlorine gas.
Facility uses bulk shipments of chlorine gasIn  Produce bleach on-site from salt and electric-
DPC Entarprises, L.P: Glendale AZ  producing liquid bleach and repackaging to Ity witheut shipping or storing chlorine gas; 1,666,456 AZ2-5,7
ymaller contalners, phase out distributlon of chlorine gas.
AMVAC Chemical AmericanVanguard Pesticide manufacturing plant uses chlorine  Generate chlorine as needed without bulk CA 29,3235,
Los Angeles CA  inchlerination of pentachloronitrobenzene,  storage or co-locate with an as-needed sowice 2,222,511
Corporation Corporation ; 37,38,39
a soil fungiclde. of chlorine.
Facility uses bulk shipments of chlerine
- - - A 26, 28--40,
Clorox Products Manu The Clarax Company Los Angeles A gasin producingliquid bleach fsodium Produce bleach orvsite from salt and electric 5.582,300 CA26,2
facturing Company ity without shipping or storlng chlorine gas, 42,46
hypochlorite}.
fctJones Chemicas Facty uses bulkshpmens sl diide(CE T VNS
Torrance CA  gasIn producing sodium blsulfute, and bulk equip 9 . 4542819 CA 30,32-40, 46
Inc.-Torrange gas; produce bleach from salt and electricity
chlorine gas in producing liquid bleach,
without storing chlerine gas.
Facitity uses bulk shipments of chlcrine CA 26,29,31-
KIK50-CAL KIK International sanafeSpdngs CA  gasin producing liquid bleach {sodium r{:’:‘i:;:'::r;::l"n; "; i::)’r‘:::'::m:f;:‘ 4,500,000 35, 3740, 42,
hypochlorite). 45,47 )
Ploneer AmericasLLCd/bla ) Fagility uses bulk shipments of chloring gasin  Produce bleach on-site from salt and electeic- €A 26,29,31~
Pioneer Companies, Inc. SantaFeSprings  CA  producing liquid bleach and repackagingto ity without shipping of storing chlorine gas; 5017475 35,3740, 42,
Ofin Chlor Alkali Produc
smaller containers. phase out distribution of chlorine gas. 46,47
. Replace chloring gas with liquid bleach
Joseph Jensen Metropolitan Water N .
Filtration Plant District of So. California Granada Hills CA  Facllity uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone or 1,700,000 CA 24,25,27--30
ultraviolet light as appropriate.
Facility uses bulk shipments of chlorine .
Chem Lab Products, Inc. Ontario CA  gasin producing liquid bleach (sodium Produce bleach on-site fiom saltha nd electiic 1417392 CA26,38,41--44
hypochlorite). ity without shipping or storing chlorine gas.
Railroad tank car service center repalrs, main-  Relocate routine maintenance on railcars con-
GATX Rail-Colton, CA tains, and cleans railcars; at different times taining toxic Inhalatlon hazaid {TIH) chemicals CA 26,38, 41~
Tank Car Facllity GATX Rall Corporatian Colton ca ralkars on-site may contain any of nearly 60 away from densely populated areas; over 1,343,000 45,49
extremely hazardous substances. time, phase out TiH rall shipments.
Chemical manufacturing facility produces high  Use and supply less concentrated electronic
General Chemical Bay General Chemical West . purity electronic grade hydrofluosic acld (con-  grade hydrofluoric acid (<30 percent
Paint Works LLC/GenTek, Inc. Fittsburg A Lentration 49% to 70%) for use In semiconduc-  concentration) to semiconductor and sillcon 2099957 tAsrs-n
tor and sllicon manufacturing industries. manufacturers.
Facility uses bulk shipments of chlorine
KIK (Denver) Inc. KIK Internatienal Inc. Denver €O gasin producing liquid bleach {sodlum Produce bleac.h °." -site from salt and electric 1,714,800 €01,2,6,7
hypochlorite). ity without shipping or storing chlorine gas.
Specialty chemical manufacturing facility
- 1M1, 2 P
Honeywell Honeywell International Inc. Claymont DE  uses concentrated hydrofluoric acld in No alternative identified. 2,080,361 OE LPA
Delaware Plant 1,26,7,16
producing fluosulfenic acid.
1C) Jones Chemicals In Facility uses bulk shipments of chlorine gasin  Produce bleach on-site from salt and eleciric-
€ Lhe o Jacksonville FL  producing liquid bleach and repackagingto ity without shipping or staring chlorlne gas; 1,064,810 FL3,4.6,7
Jacksonville
smaller contalners, phase out distribution of chlorine gas.
. Replace chlorine gas with liquid bleach
- 17,18, 20,
John € Preston Water Miami-Dade Water and Hialeah FL  Faclliy uses chiorine gas totreat drinking water.  or generate bleach on-site, with ozone or 1,893,163 FLizIE20

Treatment Plant

Sewer Department

ultraviolet light as approprlate.

1,25

*  Three additional facilities rank amang the top 101, but are not includied for the following reasons: Clark Refinery, Blue Istand, Hl is closed; the Chemical Unloading Facility (Metropolitan Waler Oistrict af Souther
California), Perris. Calit, is currently unused: and Agriformn, Woodland, Calif. greatly overstated its vulnerable population,

** vulngrabifity zone figures, submitted by facifities to EPA, indicate residential populations within range of a worst-case toxic chemical release. These figures are not forecasts of patential casualties.

*** Cangressional districts identified here are tocated, at least in part, within the facility’s vulnerability zone.
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Vulnerability Zone

Congressianal

Facility Name Parent Company City State Process Potential Alternative Population Districts
Facility uses bulk shipments of chlorine )
Sentry Industrles, inc. Miami FL  gasin producing liquid bleach (sodium Froduce bleach on-site from salt and electric 2113410 AL17.18.20,
ity without shipplag or storing chlorine gas. 21,25
hypochlorite).
Facllity uses bulk shipments of chlorine gasin - Produce bleach on-site from salt and electric-
22:“ rl::l::rsal Miami FL producing llquid bleach and repackaging to ity without shipping or storing chlorine gas; 1,840,283 fL 127" 1285' ,
pe smaller containers. phase gut distribution of chlorine gas. ’
Replace chicrine gas with liquid bleach
Alexander On Water Mfami Dade Water and Milaml| FL  Fadlity uses chiorine gas to treat deinking water,  or generate bleach on-site, with ozone or 1,643,601 17,18, 20,
Treatment Plant Sewer Department 21,25
ultraviolet light as approprlate.
Replace chlorine gas with liquid bleach
Fiveash Water ity of Fort Lauderdale Fortlauderdale  FL  Faclity useschiorine gas o Treat drinking water.  or generate bleach on-site, with ozone or 1,526,000 FL17.19.20,
Treatment Plant 22,23
ultraviclet light as appropriate.
Treat wastewater with ultraviolet light, or
City of Tampa- Facility uses anhydrous suifur dioxide {and use sodium bisulfite in place of anhydrous
Howard F. Curren AWTP Tampa fL chloring gas) 10 treat wastewater. sulfur dioxide and liquid bleach In place of 1042000 FL8-12
chierine gas.
Facility uses bulk shipments of chlorine
Clerox Praducts Manu- Produce bleach on-site from salt and electric-
facturing Company The Clorox Cempany Forast Park GA  gasin producing liquid bleach (sodiom ity without shipping o stering chierine gas. 1,077,700 GA4,5,8,13
hypochlorite).
ExxonMobil Ol Corpora- Patroleum refinery uses hydrofluoric acid In Produce alkylate using available sulfuric actd
s Bxxon Mobil Carporation Channahon I the alkylation process of turning crude oil technologles or commercialize a selid acid 975,905 1,211,134
1lon Joliet Refinery
into gasoline. catalyst method.
o e g st et
Stepan Company Stepan Company El It processed into surfactants for household and is:;l:.utr r:;lux::z sc;n-slte as needed for direct use 1,200,000 IL1-3,11,13,14
Industrial detergents and cleaners. pr '
Petroleum refinery uses hydrofluoric acid in Produce alkylate using available sulfuric acid
PDY Midwest EITGO Petoleum Lemont I the alkylation process of turning crude oil technologles or commercialize a solid acid 3,100,000 L1-7,11,13,14
Refining. LLC Corporation
inta gasoline. catalyst methed.
Facllity uses bulk shipments of chlorine }
K.A. Steel Chemicals, Inc. Lemont IL  gasin producingliquid bleach (sodium r’ﬁ:ﬁﬁ'::;‘: onae Z’t‘;’::"c‘:b:‘r’]:;“"s" 1,411,632 R ‘:'36' 7
hypochlorite). Y ping 9 Eas ‘
Rowell Chemical Facility uses butk shipments of chlorine gas in ~ Produce bleach on-site from salt and electric-
Willow Springs Terminal . Willow Springs IL producing liquid bleach and repackaging 1o ity withaut shipping or storing chlorine gas; 2,000,000 IL1,3-7,13
LCorporation
smaller containers. phase out distribution of chlerine gas.
Speclalty chemical manufacturing facllity
Pelren Lyens IL  uses ethylene oxide in producing polyols for P":fo'f:e::':glynls f::':::e;ﬂ:::::ﬁe 1,650,568 ILy,3-7,13
use in urethane products, pe polyal :
No single-facility alternative identified;
PVS Chermical Chemical manufacturing facility produces however, point-of-use production and EERT
PW¥$ Chemicals Incorporated Chicago Il and distributes anhydrous sulfur dioxide and  substitute chemlcals (e.q., sodium bisulfite 3,300,000 T
Solutions, Inc. L 13;IN1
other sulfur chemicals. or metablsulfite) can replace distribution of
sulfur dioxide gas.
Facllity uses bulk shipments of chlorine
,c'°’°" Products Manu- 1y (1o o Company Chicaga IL  gasin producing liquid bleach {sodium Produce bleach or-site from salt and electric 4013,600 ILT~7,9,¥3
actwing Company v ity without shipping or storing chlerine gas.
hypochlorite).
Alton Chemical Chemical manufacturing facility uses chlorine  Generate chlorine as n.eeded without bulk 1L12,19: MO
c Newarket Corporatlon Sauget IL gasin producing additlves for lubricating storage of co-focate with an as-needed source 1,300,000
orporation 1-3
oils and fuels. of chlorine,
Chemical manufacturing facllity uses chlorine
SolutiaW. G. Solutia sauget . 93Inproducing intermediate chemicals ::::’::Z;:Zt‘:;:':fmdf;:’;;‘:mﬁu:"h | 2306000 IL12,19; MO
Krummrich Plant g used primarily to make dry stabilized chlorlne storage. ' o 1-3
water treatment products. ge.
Facility uses bulk shipments of chlorine .
Vertex Chemical Dupo it gas in producing liquid bleach {sodium Prudflce bleach an-site from salt and electric- 1.000,000 IL12; MO 1=3
Corporation Dupe, IL ity without shipping or storlng chlorine gas.
hypochlorite).
1t fones Chemicals, nc Facility uses buik shipments of chlorine gasin  Produce bleach on-slte from salt and electric-
' Beech Grove N producing liquid bleach and repackagingto ity without shipping or storing chlorine gas; 1,450,430 IN4-7
Beech Grove, IN
smaller containers. phase out distribution of chlorine gas.
. - Produce ferrous chloride from hydrechloric
Kemlra Warer Kemira Water East Chicago N C:::Ka‘idn;a::ra: luringcf:cl:‘ig::sdcf:mne acld {<37 percent concentration) and scrap 350,000 INT:IL 13,7
Solutions, Inc. solutions, Inc. 9 gas In pr 9 steel, oxidized with Jiquid hydrochlorlc acid e ' ’

chiorlde for use by the water treatment Industry.

and oxygen to ferric chioride.
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Vulnerability Zone Congressional

Faciiity Name Parent Company Clty State Process Potential Alternative Population Districts
Dover Chemical- Dover Chemical Chemical manufacturing facility uses chlorine  Generate chlorine as needed without bulk
Hammond Warks Corporation Hammond IN  gasin producing chlorinated paraffins for use  sterage or go-locate with an as-needed source 1,882,494 INT; I 14,7
Operated by Keil POl n diverse Industries. of ¢hlorlne.
Chalmerte Refining, LLC Petroleum refinery uses hydrofluorlc acld In Produce alkylate using available sulfuric acid
Chalmette Refining, LL.C. 9 Chalmerte LA the alkylatlon process of turaing crude ofl technologles or commerclalize a solid acid 1,066,418 LA1-3
[ExxonMobil]
Into gasoline. catalyst method.
Murphy il USA, In¢ Petroleum refinery uses hydroflueric acid in Produce alkylate using available sulluric acid
P o Murphy Oil Corporation Meraux LA the alkylation process of turning crude oil technologies or commercialize a solld acid 1,056,000 LA1-3
Meraux Refinery
into gasoline. catalyst method.
. Produce titanium dioxide pigments using the
Hawking Point Plant ?;?"::rkn:':zmgmk Baltimore MD C:mka:::a:r;:la:i::::-l i:a;gm:sels ::I;rtl:e sulfate process; also, chlorine can be gener- 1,440007 MO 3,7
! g o 9 P9 "~ ated as needed without bulk storage.
JC1 Jones Chemicals, Ing Facllity uses bulk shipments of chlorine gasin  Produce bleach on-site from salt and electric-
g Riverview M producing liquid bleach and repackaging 1o ity without shipping or stoving chlorine gas; 3774433 M9, 11-1%
Riverview Facility -
smaller containers. phase out distribution of chiorine gas.
Chemical manufacturing facility uses
Taminco- Taminco Higher ethylene axide In producing industrial -
Riverview, Ml Plant Amiines, Inc. fiverview M themicals, primarlly alkanclamines used In No alcernative Identified. 2500000 MiS, 1115
diverse industries,
Detrait WWTP- Facility uses anhydrous sulfur dioxide {and Lr;:?::\‘tln?::lrﬁ‘rnlh ulltr:vmfl?nl:\gy:::: rs
Chlorination/ ity of Detrot Detvoit M v i pace g AnTyEou 2,100,000 MI9, 1115
chlorine gas) to treat wastewater. sulfur dioxide and liquid bleach in place of
Dechlorlnation Facility .
chlorine gas.
Chemical manufacturing facility uses chlorne  Produce fervous chloride from hydrochloric
PYS Technolagles, Inc. . gas in producing ferrous chloride and ferric acid (<37 percent concentration} and scrap -
{Detraity PVS Chenicals, lnc. Dervoit M chloride for use by the water treatment steel, oxidized with liquid hydrochleric acid 2,000,000 MI9,10,12-15
Industry. and oxygen to lerric chloride.
No definitive alternative identified; however,
Chemical manufacturing facility uses formal-  shipping and storing formaldetyde chilled _
MacDermid, Inc. Fendale e dehyde in making specialty chemicals. as a gel or solid until needed minimizes the 1,500,000 MI9, 10.12-14
consequences of a release,
Marathon Petroleum Marathon Petroleum Petroleum refinery uses hydrofuoric acid in Produce alkylate using avallable sulfuric acid
Company LLC, MN St. Paul Park MN  the alkylation process of tuening crude oil technologies or commercialize a solid acid 2,200,000 MN 2-6;W1 3
Company LLC .
Refining Div. into gasofine. catalyst method.
. Replace chloring gas with liquid bleach
5t Paul Reglonal Water 5. Paul Regional Maplewood MN  Facility uses chlorine gas to reat drinking water. o generate bleach on-site, with ozone or 1,300,000 MN2-6 N
Services-McCarron Water Services
ultraviolet light as appropriate.
Hawkins Water Treatment Facility uses bulk shipments of chlorine gas In -~ Produce bleach on-site from salt and electric-
Hawkins, Inc. $t. Paub MN  producing liquid bleach and repackagingto ity without shipping or stering chlorine gas; 1,132,985 MN 2-6;W13
Group-Red Rock o
smaller containers. phase eut distribution of ¢hloring gas.
Chemicat manufacturing facility uses Produce ferrous chloride from hydrochloric
. chlorine gas in producing ferrous chioride acid {«37 percent concentration) and scrap MO -3 1L
Midland Resources, Inc Kemiron St Louis MO and feiri¢ chlonide for use by the water treat-  steel, oxidized with liquid hydrochloric acid 1251079 12,19
ment industry. and oxygen ta ferric chioride.
Facllity uses bulk shipments of chlorlne gasin  Preduce bleach on-site fram salt and electric- _ _
101, Janes Chemicals, Inc, Charlotte NC  producing llquid bleach and repackagingto ity without shipping or storng chlorine gas; 1413909 NCE-10,1%;
Charlotte SCs
sialler contalners, phase out distribution of chlorine gas.
. Facility uses bulk shipments of ¢hlorine gasin  Produce bieach on-site from salk and elecrric- ,
JCl Jones Chemicals, Inc. Merrimack NH  producing liquid bleach and repackagingte ity without shipping or staring chlorine gas; 1,208,739 NH 1. 2:MA
Merrimack ; 15,6
smaller containers. phase out distribution of chiorine gas.
Facllity uses bulk shipments of chlorine gasin  Produce bleach on-site from salt and electric- NIT=11 13: WY
Kuehne Chemical Co., Inc. South Kearny M)  producing liquid bleach and repackagingte ity without shipping or staring chlorine gas; 12,000,000 5 7_‘ \ 6'
smaller containers. phase out distribution of chlorine gas, !
Chemical manufacturing facility uses chlorine  Generate chlorine as needed without bulk X
Inﬁneym USALP Bayway Infineum USA Inc. Linden NJ  gasin producing dispersant additives for storage of co-locate with an as-needed source 4,200,000 NIE-11, 13:NY
Chemical Plant Bald
engine cils and transmission fluids. of chlorine.
£1. DuPont de Nemours Major chemical manufacturing facility uses Generate chlorine as needed or co-locate with NJ1,2:PAY 2,
DuPont Chambers Works an.d Co. Inc. Deepwater N chloring gas to make phosgene as needed in  an as-needed source; eliminate or minimize 2,000,000 6,7.16:DE 1;
o producing aramid polymers. storage. MD1
Petroleum refinery uses hydrofluoric acid in -~ Produce alkylate using available sulfuric acid 3
::trﬂ::::ing Co, Valero Energy Corporation Paulshoro NJ  the alkylation process of turning crude ofl technologles or commerciallze a solid acid 3,170,000 6N 1711 33 1F 2 ::;EZ;

into gasoline.

catalyst method.
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Plastics materlal and resin manufacturing .

facllity uses concentrated hydrofluoric acid NI T4 PA T,
Thorofare Plam Solvay Solexis, Inc West Deptford NJ i producing vinylidene fluoride and polyvi- No alternative identified. 4,165,831 2, 6-;2]3. 16;

nylidene fluoride.

Facllity uses bulk shipments of chlorine
Thatcher Company Henderson NV gas inproducing Hquld bleach (sodium Produce bleach on-site from salt and electric- 95,700 NV 13
of Nevada, inc, ity without shipplng or storing chlorine gas.

hypochlorite).

Majar chlor-alkali manufacturing facllity pro- :: s;’:it::ﬂﬂ'“:I;i:";:ﬁ:z’"::::::'"w
Pioneer Americas LLC Pioneer Americas LLC Henderson NV duces and distributes chloring, as well as caustic Ps Carine gas, P 1,504,000 NV 1-3;AZ22

soda, hydrochloric acid, and liquld bleach, and distiibuted peint-of-use production

remove demand for such shipments.

Facility uses bulk shipments of chlorine gas In  Produce bleach on-site from salt and electric- _ X
4Cl Jones Chemical Inc. Warwick NY  producing liquid bleach and repackagingto ity without shipping or storing ¢hlerine gas; 1,285,145 NY 17-19, 22;PA
Warwick,NY 10;NI5,8,9.11

smaller containers. phase out distribution of chlarine gas.

No single-facility alternative identified; facillty
. Major chlor-alkali manufacturing facility pro-
Occidentat Chemical Occidental Petroleurn Niagars Falls MY duces and distributes chlorin, as well as caustic ships chlorine gas, .bul alternate processes 1.100:000 NY 26-28
Corporation-NiagaraPlant  Corporatlon and distributed point-of-use production
soda, hydrochloric acld, and llquid bleach.
rernove demand for such shipments.
No single-facility alternative identified; facility
Major chlor-alkall manufacturing facility pro-
Ofin Corporation-HNiagara 1 0o rion MiagaraFalls  NY  duces and distributes chlorine, aswell as caustie  *1Pe Chlorine gas, but alternate processes 998,200 NY 26-28
Falls, Mew York Plant <oda hioric acid, and fiauid bleach. and distributed polnt-of-use production
- " lu rernove demand for such shipments,
No single-facility alternative identified; facitity
Olin Corperation, Niagara Facility-controlted rail yard holds chlorine holds chlorine gas shipments, but alternate
Falls, NY-Foote Yard Olin Carporatien Niagara Falls N railcars awaiting shipment io customers. processes and distributed point-of-use pro- 980,000 NY26-28
duction remove demand for such shipments.
Hazardous waste facility receives and inciner- .
Ross Incingration Ross Consolidated Corp. Eaton Town- OH  ates furan and many other chemicals; storage Use admi controls to m inven 1,347,531 CHS,9-11,13,
Services, Inc. ship tory below danger threshold amounts, 14,15
amounts vary at any one time.
_ Facility uses bulk shipments of chlorine gas in  Produce bleach on-site from salt and electsic-
4C1 Janes Chemicals nc. Barberten OH  preducing liquld bleach and repackagingto ity without shipping or storing chlorine gas; 1,286,164 OH 1314,
Barberton, Ohic 16--18
smaller containess. phase out distribution of chlorine gas.

Chemical manufacturing facllity uses phos- No alternative identified; however, modify- OH 13,14
PPG Industries, Barbertan  PPG Industries, Inc. Barberton OH  gene In making chloroformate to produce ing reactor may prevent phosgene from 1,305,894 1 6--:I 8 '

plastic resin monomers used in optical lenses.  accumutating.

Chemical manufacturing facility produces No single-facility alternative identified; facility

and sells aleum {fuming sulfuric acid) as a Is an cleum supplier, but many consumer OH1,2,8:KY 4
DuPoat Fart Il Plant Morth Bend O co-preduct of producing and regenerating industries produce er regenerate sulfur com- 1,326,683 NG9

sulfuric acid. pounds on-site or use alternate chemicals.

Chemical manufacturing facllity uses chlorine
Rohm & Haas gas in producing specialty Intermedlate Generate chlorine as needed or co-locate with .
Cincinnati Facility Rohm & Hazs Company Clncinnati O chemicals used as additives in polyvinyl an as-needed source of chlorine. 1,200,000 OH1-3.8:Kf4

chloride (PVC) plastics.

Uriivar USA lnc.— Facility uses bulk shipments of chlorine gas in  Produce bleach on-site from salt and electrlc
y Univar USA Inc. Cinclnnati OH  producing liquid bleach and repackaging to ity without shipping or storing chlorine gas: 266,117 OH1--3,8
Cincinnati Branch
smaller containers. phase out distribution of chlorine gas.
Bleach pulp with chlorine-free processes
Appleton Papers Inc., Paper mill uses chlorine gas in bfeaching {oxygen, hydrogen peroxide, azone) or use
West Carrollton Mill Anpletan Papers Inc. West Carroliton OH recycled paper pulp. chlorine dioxide as needed without bulk 1,200,000 OH2.3,7.8
storage.

Petroleum refinery uses hydrofluoric acid in Produce alkylate using available sulfuric acid PA 12,67, 16:
Trainer Refinery ConacoPhillips Trainer PA  the alkylation pracess of tuening crude oil technologies or commerelalize a solid acid 2400000 DE‘I-'N ) l‘ 2 ’

into gasoline. catalyst method. T

Petraleum refinery uses concentrated

Produce alkylate using avallable sulfuric acid
Sunaca Philadetphia Sunoco, Inc. Philadelphia  pa  Mdrofluoricacidin pracessing cudeallinto L el tize o solid acid 4,400,000 PAY.2,6-8,13,
Refinery gasollne; facility plans to convert to modified 16; DE ;W) 1-4
catalyst method.

{less volatile) hydrofluoric acid.

Replace ¢hlorine gas with liquid bleach
Omohundro Water Metro Water and Sewer Nashville TN facility uses chlorine gas to reat drinking water,  or generate bleach on-site, with ozone of 973,663 TH4-7
Treatment Plant Department

ultraviolet light 35 appropriate.

Specialty chemlcal manufacturing facility
Penn Specialty Chemi- [PennAKem/Minakem praduces furan, which It sells or uses to . TN7-9; AR );
cals, Inc. [Penn A Xem] Group] phis ™ syntheslze furan-based fine chemicals for No akternative identified. 970,000 M5

use in diverse Industrles,
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Chemical manufacturlng facillty uses oleurn
Use sulfur-burning equipment to eliminate - )
DuPont Memphis Plant .1 DuPont de Nemours Memphis ™ {fuming suifuric acid} in producing potassium oleum rallcars by producing sulfur com- 1,054,025 TH7-%ARL;
and Company monopersulfate, an oxldizer used primarily in M1
pounds on-site as needed.
swimming pool treatment products.
Replace chlorine gas with liquid bleach .
NTMWD Regional Water Wylie TX  Facility uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone ¢r 2,138,034 TH3-5,24,26,
Treatment Plant 30,32
ultraviolet light as approprlate.
Eastsida Water Replace chlorine gas with liquid bleach
Dallas Water Utdlities Sunnyvale TX  Facility uses chlorine gas to freat drinking water.  or generate bleach on-site, with ozone or 1,800,000 TX 36, 30,32
Treatment Plant
ultraviolet light as appropriate.
Treat wastewater with ultraviolet light, or
Central Regional Trinity River Grand Srairie ™* Facillty uses anhydrous sulfur dioxide {and use sodlurm bisulfite in piace of anhydrous 3031692 TX3,5,6,12,17,
Wastewater System Authority of Texas chlorine gas) to treat wastewater. sulfur dioxide and liquid bleach In place of T 24, 26,30, 32
chlorine gas.
Facility uses bulk shipments of chlorine
Petra Chemical Company  Petra Chemical Company [allas TX  gasin producing liquid bleach (sodium Produce bleach on-site from salt and electric 2,300,000 TX3,5,6,24,26,
i Ity without shipping or storing chloring gas. 30,32
ypachlorite).
Replace chlorine gas with liquid bleach
Bachman Water Dallas Water Utilities. Dallas TX  Facility uses chlorine gas to freat drinking water.  or generate bleach on-site, with ozone or 1,100,600 3,524,
Treatment Plant-2007 30,32
ultraviolet light as appropriate.
- Replace chlorine gas with liquid bleach
( , 12, 24, 26,
Tarrant County Water Trinity River Euless TX  Facility uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone or 1,303,125 TX6.12, 24,26
Supply Project Authority of Texas 3012
ultraviolet light as appropriate,
Chemical manufacturing facility preduces No single-facility alternative Identified; facility
and selks oleum {fuming sulfuric acid) as a is an ofeurn supplier, but many consumer TX2,7-10,14,
Rnodia, Houston Plamt finodia Inc. Houston ™ co-product of producing and regenerating industries produce of regenerate sulfur com- 3451932 18,22,29
sulfuric acid. pounds on-site or use alternate chemicals.
Chemical manufacturing facllity produces
hydrogen sulfide and mercaptans; carbon No single-facility alternative identified; facility TX2,7,9,14,18,
Inc. - LU
Arkema In Arkema Delawarg Inc Heuston ™ disulfide is a byproduct shipped 1o off-site is a major supplier of carbon disulfide. 2,000,000 22,29
customers.
Facility uses bulk shipments of chlorine gasin -~ Produce bleach on-site from salt and electric- TX2.7.6.18
ALTIVIA Greens Bayou Houston > producing liquid bleach and repackaging 1o ity without shipping or storing chlorine gas; 3,400,000 2'2 ‘29' '
smaller containers. phase out distribution of chlorine gas. ‘
Pesticide manulacturing lacility uses Generate chlorine as needed or co-locate
(?s Biosclences Carpora- - Syngenta Crop Houston TX  chlorine gas in producing chlorothalonil with an as-needed source; eliminate or 1,213,554 TX2,7.5.18,
tien/Greens Bayou Plant  Protection, Ing. . 22,29
agricultural fungicides, minimize storage.
Chemiical shipping terminal stores and
Stolthaven Houston Inc. Stolt-Nlelsen Channelview ™ transfers acrylonitrile for manufacturing at No single-facility alternative identified; facility 1,000,000 TX2,7-9,14,18,
Transportatlon Group Inc, other fadllities Into synthetic rubber, resins, Is a major storage tenminal, 22,19
and fibers.
Phase out hulk distribution of anhydrous
DX Industries, Inc. DPC Industrles, Inc. Houston ™ Facility repackages bulk shipmentsof anhy-  sulfur dioxide gas; generate and/or distribute 1408353 TX2.7.9.14,18,
drous sulfur dioxide into smaller containers.  alternatives such as sodium bisulfite and 22,29
metabisulfite.
Replace chlorine gas with liquid bleach
East Warer Houston TX  Facllity uses chkwine gas to treat drinking water.  or generate bleach on-site, with ozene or 1,300,000 TX2.7.9.14.18,
Purification Plant 22,29
ultraviglet light as appropriate.
Facllity uses bulk shipments of chloring .
Clorox Products Produce bleach on-site from salt and electric- TX2,2,9.18,
Manufacturing Company Fhe Clorox Company Houstoa TX gasin praduciag liquid bleach (sodium ity without shipping or storing chlorine gas. 1868700 22,29
hypachlorite).
) Speclatty manufactuding facility uses ethylene
Alczo Nobel Surface Chem Akzo Nobet Chemicals Inc. Houston T  oxde Inmaking surfactants and detergents for  No alternative identified. 1,100,000 TH7.9.14,18,
istry LLC Houston Plant " 22,29
diverse consumer and industrial applications.
Facility uses bulk shipments of ¢hforine
KIK {Houston) Inc. KIK International Inc. Houston % gas in preducing liquid bleach (sodium Produce bleach on-sie f:orr.l salt and. electric 2127533 TX7,9,14.18,
iry without shipping er storing chlorine gas. 22,19
hypochlorite).
Chemical manufacturing facllity uses chlorine  Generate chlorine as needed without bulk TX2.7.9, 14,18
Houston Plant Ethyl Corporation Pasadena TX  gasin producing dispersant additives for storage of co-locate wikth an as-needed source 1,100,000 '2'2 '29 o
oll-based lubrlcants. of chlorine. *
Marine cargo terminal receives, stores, and y .
le-facility all i Ified; facilit , 7.9, 14,18,
Houston Ammonia Terra Mississippl Nitrogen, Pasadena ™ transfers several hundred million pounds of No single-facility alternative identified; facility 2,400.000 TX2,7,9,1418

Terminal, LP.

Inc/PCS Nitrogen

anhydrous ammonia each year.

is a major terminal.

22,29
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Appendix A {continued)
Vulnerability Zone Congressional
Facility Name Parent Company City State Process Potential Alternative Population Districts
Facility stores and uses anhydrous ammonla  No single-facllity alternative Identified; facility TX2,7-9,14,18
Agrifos Fertilizer Inc. Pasadena TX  Inproducing ammoniumn phosphate and Is malor preducer of ammonla fertilizers, but 3146219 ‘ 2 2 3 o
ammanium thiosulfate fertillzers. may be able to reduce ammaonla storage, "
Facllity Is a major producer of ethylene oxide, TX2.9. 1418
Clear Lake Plant Celanese, Lid. Pasadena TX  which is used on-site to produce ethylene No alternative identified. 1,400,000 21 5 9' ’
glycol or sold to other manufacturers,
Petrochemical and chior-alkall facllity produces,
m;::ierialmence— Bayer MaterialScience Baytown TX  receives, and uses chlorine gas inmanufacturing Gle MI::;E ;;duh':;ll;:::: ]::I: sﬂr;s:dzd aruse 1,100,000 X2, :292;4 12,
industrial chemicals and products. plpe ivery 9e- ’
Chemical manufacturing Eacllity uses .
Ouy Vinyls, LP-Deer Park  Cxcidental Petroleum anhydrous hydrogen chleride in producing Mo immediace ahietnztive identified; however, TX2,7-9.14,18,
Deer Park ™ diverse avallable substitutes may replace 2,600.000
VCM Plant Carporation vinyl chloride manomer, primarity for use in PV plastics, 22,29
polyvinyl chloride {PVC) plastics, e
N Hazardous waste facllity receives and inciner-
Clean Harbors Deer (Clean Harbors Environ- Use ad controls e in inven- ™ 2,7-9,14,18,
Park, LP mental Services, Inc. Deer Park TX ates furan and many other chemicals; storage tory below danger threshold amounts. 2400000 2219
amounts vary at any one time,
Major alkaiies and chlerine manufacturing —
Oy Viryls, LP-Battle- Occldental Petroleum LaPorte 1y Facilty produces and stores chiorine gas, m‘::“:f:;f:‘:‘::::::.:;e:‘:ﬁer:" :::'"e" 2300000 TX2.7-9,14,18,
ground Chlor-Alkali Plant  Corporation primarily for use at other facilitles in produc- PVC plastics ¥ rep ‘ 22,29
ing pokyvinyl chlorlde (PVC). plastics.
:;Zr:;?e' s";?::;;‘:::?gdﬁ:;y::::ngzl Produce butanediol without bulk toxic inhala-
NVISTA Intermedtates INVISTA S.arl LaPorte TX  and tetrahydrofuran, intermediate chemicals tlon hazard chemicals, or minimize pa'tentlal 1,889,251 TX2.7.9.14.18,
LaPorte Plant formaldehyde release from delivery pipalines 32,29
used to manufacture spandex fibers and
and storage.
other materials.
Chemical manufacturing facility uses .
Oxy Vinyls, LP- Occidental Petroleum La Porte ™ anhydrous hydrogen chloride in producing :;:"xﬂ;:ﬁf;:::ﬁzﬁ:‘;ﬁfg' r:m'e et 1,400,000 TX2,9,14,18,
La Porte VCM Plant Corporation vinyl chloride monemer, primarily for use in PYC plastics. Y 1ep o 12,29
polyvinyl chlaride {PVC) plastics. P
Chemical manufacturing facility is a major X2.7.9,14,18
La Porte Plant DuPent La Porte TX  producer of hydrofluoric acid, used in various Mo alternative identified, 1,600,000 ’ 2‘2 '29 o
fuorochemical product industries. .
Treat wastewater with ultraviclet light, or use
Central Valley Water Central Valley Water Salt Lake Ci ur Facllity uses chlorine gas {and anhydrous liquid bleach in place of chlorine gas, and 1.334.000 UT 1—3
Reclamation Facility Reclamation Facility Board v sulfur dioxide} to treat wastewater. sodium bisulfice In place of anhydrous sulfur U
. dioxide gas.
Facility uses buik shipments of chlorine gasin  Produce bleach on-site from salt and electric-
JCI Jones Chemicals, ing Tacoma WA preducing liquid bleach and repackaging to ity without shipping or storing chlorine gas; 1,839,626 WA1,6-9

smaller containers.

phase eut distribution of chlorine gas.
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Vulnerabifity Congressional
Facility Name Parent Company City State Process Potential Alternative Zone Population® Distrlct™
German Brathers Iron Secondary aluminum smelter uses chlorine  Remove impurities by fluxing with solid
Bermco Aluminum BIrmingham AL gasinfluxing operatlons to remove impurl-  magnesium chloride salts Injected with 200,000 7
and Metal Company, Inc. i
ties from aluminom alloys. nitrogen gas.
Facllity uses bulk shipments of chlorine gasin  Produce bleach on-site from salt and electric-
Harcros Chemdclals Inc.~
Muscle Shoals AL producing liquid bleach and repackagingto ity without shipping or storing chlorine gas; 120,000 H
Muscle Shoals i
smaller containers. phase out distributicn of chlorine gas.
Fagility repackages bulk shipments of Prodisce sulfur chemicals from sulfur-burning
. anhydrous sulfur dioxide and chlorine gas equipment and liquid bleach frem salt and
DPC Enterprises, LP. Mablle AL 1o smaller contalners, and produces liquid electricity; phase out distribution of anhy- esn9 !
bleach, drous sullur dioxide gas and chiorine gas.
Bleach pulp with oxygen with hydrogen
Domtar Industrles Inc. Ashdown AR Paper mill generates chlorine dioxide for use in peraxide or bzone, or use up chlorine dioxide 129750 4
Ashdown Mill the pulp bleaching process. .
with minimal accumulation.
23rd Avenue Wastewater y . - Treat wastewater with ultraviolet light, or
Treatment Plant City of Phoenix Phoenix AZ  Facility uses chlorine gas 1o treat wastewater. replace chlorine gas with liquid bleach, 176,343 4
Reptace chlorine gas with liquid bleach
Union Hills Water City of Phoenix, Water Phoenix Az Facility uses chiorine gas to treat drinking water.  or generate bleach on-site, with ozone or 131,937 3
Treatment Plant Seryices Department
ultraviclet light as approprlate.
y X Replace chlorine gas with liquid bleach
Val Vista Water City of Phoenis, Water Mesa AZ  Facility uses chilorine gas 1o treat drinking water,  or generate bleach on-site, with ozone or 139.857 &
Treatment Plant Services Department
ultraviolet light as appropriate.
Replace chiorine gas with liquid bleach
Silver Lake Cly of Los Angeles Depart Sibver Lake €A Facility wses chkrine gas 10 treat drinking water.  or generate bleach on-site, with ozone or 380,000 13
Chilorinatlon Statlon ment of Water and Power
ultraviclet light as appropriate.
ExonMobib Petroleum refinery uses hydrofluoric acid in Praduce alkylate using available suifurlc acld
Exxon Mobil Corporation Torrance CA  the alkylation process of refining crude oit technologles or commerclalize a solld acid 255,524 36
Towrance Refinery
into gasoline, catalyst method,
Treat wastewater with ultraviolet light, or
IO eI e o o MO e bl dotdo i 1030 n
’ 2 o g : bisulfite and ¢hlorine gas with iquid bleach.
P " o Treat wastewater with ultraviolet light, or
k:zlg :‘:;:“:IB;:: E:E:;iﬁa':::?:u?"smm Cerritos CA ::f::::s: ‘::Tr:;::::’::‘:;; l:axnde and veplace anhydrous sulfur dioxide with sodium 222,041 39
9 v 9 : bisulfite and chlorine gas with liquid bleach.
Ultramar Inc. db/a Valero Petroleum refinery uses modified (less Produce alkylate using available sulfuric acid
. : Valero Energy Corporation Wilmington CA  volatite) hydrofluoric acid in the alkylation technologies or commercialize a solid acid 360,000 46
Wilmington Refinery
process of turning crude oil into gasoline. catalyst method.
Petroleur refinery uses anhydrous ammonla  Reduce emlssions with cleaner combustion
BP Carson Refinery BPWest Coast Products LLC Carson CA in among other uses power plant equipment  or control emisslons using aqueous ammonia 259,270 7
1o control nitrogen oxide emissions. or urea instead of anhydrous ammonia.
. Replace chlorine gas with liquld bleach
Los Angeles Aqueduct City of Las Angeles Depart Syimar CA  Facility uses chloring gas to treat drinking water.  or generate bleach on-site, with ozone or 250,000 7
Filtratlon Plant ment of Water and Power
ultraviolet light as appropriate.
Facility uses bulk shipments of chlorlne Produce bleach on-site from salt and
Hasa In¢.~Saugus Saugus CA  gasinproducing liquid bleach (sodium electricity without bulk shipping or storage 801,205 25
hypochlarite). of chlorine gas.
OLS Energy-Chino Power plant uses anhydrous ammonla in Reduce emissions with cleaner combustion
as OLS Power, LLP Lhino CA  equipment to control nitrogen oxide emis- or ¢ontrol using i 108,084 42

Cogeneratlon Facllity

slons {a component of smaog).

orurea instead of anhydrous ammonla.

* Mulnerability 2one figures, submiited by facilities 10 EPA, indicate residential populations within range of a worsl-case toxic chemical release. These figures ate net forecasts of potential casuatties.

** This indicaies the congressicnal district in which the facility is located:
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Vulnerability Congressional
Facility Name Parent Company City State Pracess Potential Alternative Zone Population District
Custom Alloy Light Secondary aluminum smelter uses chlorine Remaove Impuritles by fiuxing with solid
oy Lo industry CA  gasinfluxing operations to remove impuri- ~ magnesium chlorlde salts Injected with 960,000 38
Metals, Inc.
ties from aluminum alloys. nitragen gas.
Replace chlorine gas with liquid bleach
F. E Weymauth Water Metropaltan Water La Verne CA  Facility uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone or 304,873 26
Treatment Plant District of So, Callfornla
ultraviolet Eght a3 appropriate.
y Replace chlorine gas with liquid bleach
Alvarado Water City of 5an Diego
Treatment Plant Water Department La Mesa CA  Facility uses chiorine gas 1o treat drinking water,  or generate bleach on-site, with ozone or 109,600 52
ultraviotet Hight as appropriate.
. Replace chicrine gas with liquid bleach
City of Escondidoryista ity of EscondldosVista
Watet Treatment Plant Iigation District Escondido CA  Facility uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone or 130,000 50
ultraviclet light as approprlate.
Secondary aluminum senelter uses chlorine Remove impurities by Ruxing with solid
Vista Metals Corp. Alpert and Alpert Fontana CA  gasinfluxing operations to remove impurl-  magnesium chlaride salts injected with 390,000 43
tles from alurninum alloys, nitragen gas.
Secondary aluminurm smelter uses chiorine  Remove impurities by fluxing with solic
T5Tinc. Fontana CA  gasinfluxing operations to remove impurl-  magnesium chlorlde salts Injected with 804,625 43
ties from aluminum alloys, nitrogen gas.
Replace chloring gas with liquid bleach
Henry J. Mills Water Metropolitan Water District "
Treatment Flant of Southern California Riverside CA  Facllity uses chlorine gas 1o treat drinking water.  or generate bleach on-site, with ozone or 115,600 44
ultraviolet light as appropriate,
Maoreno Valley Regional Eastern Municipal . Treat wastewater with ultraviolet light, or
Water Reclamation Facikty  Water District Moreno Yalley CA  Faility uses chlorine gas to treat wastewater. replace chlofine gas with liquid bleach. 323,700 45
Perris Valley Regional Eastern Municipal Treat wastewater with ultraviolet light, or
Wiater Reclamation Facility  Water District Perris CA  Facllity uses chlorine gas to treat wastewater. replace chlorine gas with liquid bleach. 208356 49
Eastern Municipal Treat wastewater with ultraviolet light, or
San Jacineo Vailey RWRF Water Distsict San Jacinto €A Fadility uses chlofine gas to treat wastewaler. replace chlarine gas with liquid bleach. 106,937 41
Michelson Water i Treat wastewater with ultraviolet light, or
Reclamation Plant Irvine Ranch Water District Irvine CA  Fadility uses chlorine gas to treat wastewater. replace chlorine gas with iquid bleach. 685,097 48
Phase out bulk distributlon of anhydious subfur
Snowden Enterprises— Faciliry repackages bulk shipments of anhy-  dioxide gas by generating sulfur compounds
Fresno Snowden Enterprises, inc. Fresno A drous sulfur dioxide inta smaller containers.  on-site for distribution as sodium bisulfite, 660,000 20
metabisulfite, and other alternatives.
i Treat wastewater with ultraviolet lighs, or
:)ZI:I? "2::3::;:\?'” Pale Alto CA ::T::::s:i::?::: :::::::u;;l:mde and replace anhydrous sulfur dioxide with sodium 191,998 14
4 9 ' bisulfite and chlarine gas with liquid bleach,
Clorox Products Facility uses bulk shipments of chlorine Produce bleach on-site from salt and
The Clorox Company Fairfield CA  gas in producing liquld bleach {sedium electricity without bulk shipplng or storage 233400 10
Manufacturing Company Ny
hypechlorite). of chlorine gas.
Replace chlorine gas with liquid bleach
Cement HIl Water Suisun-Solano Fairfield CA  Facility uses chiorine gas to treat drinking water.  or generate bleach on-site, with ozone or 202.775 10
Treatment Plant Water Authority
ultraviolet light as appropriate.
Facllity uses bulk shipments of ¢hlorine Produce bleach on-site from salt and
Hasa Inc.~Pittsburg Pittshurg CA  gasinproducing liquid bleach (sodium electrlcity without bulk shipping o storage 488,269 ?
hypochlorite). of ¢chlorine gas.
Power plant uses anhydrous ammenia in Reduce emisslons with cleaner combustion
Calpine Pittsburg Pittsburg €A equipment to control nitrogen oxide emis- or control emissiens using aqueous ammanla 120,000 7
sions {a component of smog). or urea instead of anhydrous ammonla,
Josefs Treat wastewater with ultraviolet light, or
:.I'I.ution cﬁ'::;':{:rm City of 5an Jose $an Jose CA ::::::::S: ::?ﬂ:ﬁ:::{:;: Iroxlde and replace anhydrous sulfur dioxide with sodium 245,000 15
8 : bisulfite and chlorine gas with liquld bleach.
Slerra Chemizal Co, Facility uses bufk shiprments of chlorine gas in - Produce bleach on-site from salt and elactric-
Stockton CA  produting liquid bleach and repackaging to ity without shipping or storing chlorine gas; 364,261 13
Stockton Facitlty '
smaller containers, phate out distribution of chlorine gas.
Treat wastewater with ultraviolet light,
City of StocktonTerttary  City of Stockton, Municipal Stockton A Facility uses chloring gas and anhydrous or replace chlorine gas with liquid bleach 430200 18
Treatment Plant Utilities Department subfur dioxide 1o treat wastewater. and replace anhydrous sulfur dicxide with ’
sodium bisulfice.
Stockton CoGen Air Praducts and Stockton ca PT::.T.&?:.M?“’ aﬂ:z:'::ls- ::::::rol emlsslolrmliulezn:ous ammania 151,795 18
Company, Inc. Chemicals, Inc. equip oge 030 ’

slons (a compenent of smog).

or urea instead of anhydrous ammonia.
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Vulnerability

Congressional

Facllity Name Parent Company City State Process Potential Alternative Zone Population District
Facility uses bulk shipments of chlorine gas in -~ Produce bleach en-site from salt and electric-
Ploneer Americas LLC dba Pioneer Companies, Inc. Tracy CA  produclng liquid bleach and repackaging to ity without shippling or storing chlorine gas; 888435 n
Olin Chior Alkall Product
smaller conalners. phase out distribution of chlorine gas.
Phase out bulk distribution of anhydrous
_ sulfir dioxide gas by generating sulfur
Snowden Enterprises Snowden Enterprises, Inc. Modesio CA Facllity repackages bulk shipments of anhy compounds on-site for distributlon as sodium. 460,000 18
Modeste drouws sulfur dloxide Into smaller contalners.
bisulfite, metabisulfite, and other alterna-
Tives,
; Treat wastewater with ultravioles light, or
Secondary Wastewater City of Modesto Modesto CA Fif'"f” uses anhydrous sulfur dladde and replace anhydrous sulfur dioxide with sodium 450,780 18
Treatment Plant [« gas o treat
bisufite and chiorine gas with liquid bleach.
Treat wastewater with ultraviolet light, or
Dry Creek Regional Waste-  City of Roseville, Rosevlle A Fatility uses chlorine gas and anhydrous replace chiorine gas with liquid bleach and 426,000 4
water Treatment Plant Roseville, California sulfur dioxide to treat wastawater. replace anhydrous sulfur dioxide with sodium .
bisulfite,
Carson Ener Power plant uses anhydrous ammonia in Reduce emisslons with <leaner combustion
: 0¥ Sacramente CA  equipment to control nitrogen oxide emis- or control emissions using aqueous ammonia 134,625 5
Cogeneration Plant
sions (a component of smog). of urea instead of anhydrows ammenia.
Complete conversion from anhydrous sulfue
Facllity is converting from anhydrous
Metro Wastewater Dever €O sulfur dioxide and chiorine gas used (o Treat diexide to sedium bisulfite, and from chlorine 925,000 7
Reclamation District wastewat gas te liquid bleach; a patentlal long-term
awater. alternative is ultravialet light.
Facility uses bulk shipments of chlslne Produce bleach on-sice from salt and
H. Krevit & Ca., Inc. New Haven €T gasin producing liquid bleach (sadium electriclty without bulk shipping or storage 290,000 3
hypochlarite}. of chlorine gas.
Replace chlorine gas with liquid bleach
Mchilan Water Washington AqueductUs Washingion DC  Facility uses chlorine gas to treat drinking water  or generate bleach on-site, with ozone or 98,000 1
Treatment Plant Army Corps of Engineers
ultraviolet Jight as appropriate
Kuehne Chemical Co. Facility uses bulk shipments of chlorine Produce bleach en-site from salt and
' Kuehne Chemical Co, Ine.  Delaware City DE  gas in producing liquid bleach (sodium electricity without bulk shipping or storage 480,000 1
tnc.-Delaware City
hypochlorite). of chlorine gas.
Produce titanium dioxide pigments using the
?ﬂ:;t;t Edge Moar, DE 2'&::?; DeNemours Edge Moor DE C:semicaL::g:fa;::::;gr:Ei::i);:sels f::::e sulfate process; a%so, chlorine can be gener- 15817 1
pany g pr 9 g " ated as needed without bulk storage.
’ _ . . Bleach pulp with oxygen with hydrogen
Georgla-Pacific Corpara-  Georgla-Pacific Palatka L Pulp and paper mill generates chlorine peroxide o ozone, of use up chiorine dioxide 148315 3
tion, Palatka Operatlons  Corporation dioxlde for use In the bleaching process. :
with minimal accumulation.
g Bleach pulp with oxygen with hydrogen
Smurfit-Stone Containgr  Smurfit-Stone Container Panama City flL Pulp mill generates chlorine dioxide for use In peroside or ozone, or use up chiorine diovide 133,607 2
Corp.. Panama City Mill Corp. Enterprises, Inc. the bleaching process.
with minimal accumutation,
FacHity uses bulk shipments of chlorine gasin  Produce bleach on-site from salt and electric-
Brenntag Mid-South, Inc.  Brenntag U.S.A. Orlando FL  producing liquid bleach and repackaging to ity without shipping or storing chlerine gas; B57.151 8
smaller containers. phase out distribution of chiorine gas.
Hartls Field Water ) Replace chlerine gas with liquid bleach
Homestead FL  Facility uses chlorine gas totreat drinking water,  or generate bleach on-site, with ozone or 106,708 25
Treatment Plant >
ultraviolet light as appropriate.
Replace chlerine gas with liquld bleach
Wittkop Park Water Homestead FL  Facility uses chlorine gas te treat drinking water.  or generate bleach on-site, with ozone or 106,459 25
Treatment Plant
ultraviclet light as appropriate.
Clorok Products Manu- Facility uses bulk shipments of chlorine Produce bleach on-site from salt and
The Clorox Company Tampa FL  gas in producing liquid bleach (sodium electricity without bulk shipping or storage 633,600 n
facturing Company -
hypochlorite). of chlorine gas.
Replace chiorine gas with liquid bleach
Hil gh River Water Tampa FL  Facility uses chlorine gas to treat drinking water.  or ¢ bleach on-site, with ozone or 508,760 1
treatment Plant-Tampa, FL
ultraviolet light as approprlate.
Chemnlcal Facifity uses bulk shipments of chlorine gasin  Produce bleach an-site from salt and electric-
Formulators Inc. Tampa FL  producing liquid bleach and repackaging to ity without shipping or stering <hlorine gas; 931,820 1
) smaller containers. phase out distribution of chlorine gas.
Facillity uses bulk shipments of chlorine gasin  Produce bleach on-site from salt and electric-
Harcros Chemicals Inc. Tampa FL producing liquid bleach and repackaging to ity without shipping or storing chlorine gas; 780,000 1

Tampa

smaller containers.

phase out distribution of chlorine gas.
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Vulnerabillty
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Facility Name Parent Company City State Process Potential Alternative Zone Pepulation District
Facility uses bulk shipments of chlorlne gasin  Produce bleach on-site from salt and electric-
DPC Enterprises, LP Tampa FL  producing liquid bleach and repackaging to ity without shipping or storing <hlotine gas; 754,116 n
smailer containers. phase out distribution of chlorlne gas.
Tampa Efectric Company/ Power plang uses anhydrous ammonla In Reduce emisslons with cleaner combustion
Bayside Power Station pa pany Tampa FL  equipment to control nitrogen oxide emis- or contral emissions using aqueous ammonla 218375 n
TECO Energy Company
slens (a component of smog). or urea instead of anhydrous ammonia,
Facllity uses bulk shipments of chlorine gasin  Produce bleach orrsite from salt and electric-
Brenintag Mid-South, Inc.  Brenntag U.S.A. Clearwater FL  producing liguid bleach and repackaging 1o ity without shipping or storing chlerine gas; 830,000 19
smalker contalmers, phase out distribution of chlorine gas.
Power plant uses anhydrous ammonia In Control power plant emissions with aqueous
Mcintosh Power Plant/ aquipment to control emissions; adjacent
City of Lakeland Lakeland FL AMMONIa OF urea; Iraat wastewater with 131,000 12
Northside WWTP wastewater plant uses chlorine gas to ficquidl bleach or ultraviolet light
disinfect wastewater, s gt
Facliity uses bulk shipments of chlosine Produce bleach on-site from salt and
KIK {Florida} Inc KIK International Inc. Auburndale FL  gasin producing liquid bleach {sodium electricity without bulk shipping or storage 354,389 12
hypochlorire), of chloine gas.
Produce sodlum bisulfite from sulfur-burning
Fagility repackages anhydrous sulfur dioxide
Allled Universal Ft. Plerce FL  and produces sodium bisulfite, and repack- equipment and liuid bleach from salt and 160,030 3
Corporation ages chlorine gas and produces fiquid bleach. - electricity; phase out distribution of anhy-
g g P draus sulfur dioxide gas and chlorine gas.
Facility uses bulk shipments of chlorine Produce bleach on-site from salt and
KIK (Georgia) Inc. KIK Custom Products Hampton GA  gasinproducing liquid bleach {sodium electricity without bulk shipping or storage 369619 8
hypochlorie). of chlorine gas.
. Produce titanium dioxide pigments using the
(T;:\r::::alg,n';:zls Tronox LLC Savannah GA c::mk::l?:;:fa;:::::lgmf':l::rd:s? :::::::e sulfate process; also, chlorine can be gener- 230,000 12
gasinp 9 Py " ated as needed without bulk storage.
Chernical manufacturing facility burns
. . Phase out bulk distribution of anhydrous sul-
Hydrite Chemical Co. Hydtite Chemlcal Co. Waterlog 1A elemental sulfur to produce anhydros sulfue tar dioxide gas; distribute alternatives such as 153,000 1
Waterloo diexide, for distribution or processing inte
sodlum bisulfite and metablsulfite.
bisulfites or ather sulfur chemicals.
Wet corn miliing facility uses anhydrous sul-  Process corn using sodium bisulfite or meta-
Penford Products Co. Penford Corporation Cedar Rapids 1A fur dioxide as a processing aid and to inhibit  bisulfite, or generate sulfur dioxide on-site for 216,264 2
bacteria during corn steeping. use as needed without bulk storage.
. Wet cor milling facility uses anhydrous sul-  Process <orn using sodium bisulfite or meta-
ADM Comn Processing-  Archer Daniels Midland Cedar Rapids & fur dioxide as a processing aid and toinhibit  bisulfite, or generate sulfur dioxide on-site for 130,000 2
Cedar Rapids Company :
bacteria durlng corn steeping. use as needed without bulk storage.
Replace chlorine gas with liquid bleach
Rock Island Water Plant  City of Rock Island Rock Island IL Facllity uses chiwine gas to treat drinking water.  or generate bleach on-site, with ozone or 153,618 17
ultraviolet light as appropriate.
Rock island Wastewater § . Treat wastewater with ultraviolet light, or
Treatment Plant City of flock land, llinois Rock Island L Factlity uses chlorine gas to treat wastewater, replace ¢hlorine gas with liquid bleach. 145,000 ¥
Power plant uses anhydrous ammonia in Reduce emissions with cleaner combustion
Ameren Edwards Bartonville IL equipment to control nltrogen oxlde emis- or control ernissions using aqueous ammaonia 120,000 18
sions {a component of smog). or urea instead of anhydrous ammonla.
CWLP's Dallman Power plant uses anhydrous ammonia in Reduce emisslons with cleaner combustion
City of SpringFfeld Speingfield IL equipment to control nitrogen oxide emis- or control emissiens using aqueous ammonla 110,000 19
Power Station
slons (a component of smog}. or wrea instead of anhydrous ammonia.
GAC MidAmerlca, Inc Facllity uses bulk shipments of chlorine Praduce bleach on-site from salt and
[General Chemical/ GAC MidAmerica, Inc. Indianapolls IN  gasin producing liquid bleach {sodium electriciky without bulk shipping er storage 295,348 7
Gentek) hypochlorie). of chlorine gas.
Facility repackages bulk chlorine gas and Produce liquid bleach from salt and electric-
Alexander Chemical Kinasbur N produces liquid bleach, and repackages ity and sodium bisulfite from sulfur-burning 370260 2
Corporation gsbury bulk anhydrous sulfur dioxide and preduces  equipment; phase cut distributlon of chlorine "
sodium bisulfite. gas and anhydrous sulfur dioxide gas.
OnLine Packaging, Facllity uses bulk shipments of chlorine gas Produce bleach on-site from salt and
Incorporated- Michigan City IN  in producing liquid bleach and windshield electricity without bulk shipping or storage 233,800 2
Michigan City washer solution. of chlorine gas.
Alcoa Inc.— Aluminum smelting facility uses chloring Remove impurities by fluxing with solid
Warrkck Qperations Al¢oa Ing. Newburgh IN gas to remove impurities during re-smelting  magnesium chloride salts injected with 3517 8

operations in praducing aluminum aloys.

nitrogen gas.
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Vulnerability Congressional
Facllity Name Parent Company City State Process Potentlal Alternative Zone Papulation District
Facility uses bulk shipments of chlorine gas in ~ Produce bleach on-site from salt and electric-
Brenntag Mid-South, Inc.  Brenntag US.A. Terre Haute IN  producing liquld bleach and repackaging to iy without shipping or storing chlorine gas; 116,180 8
smaller containers. phase out distribution of chlorine gas.
A.E. Staley Manufacturing AE. Staley Manufacturing Wet corn milling facllity uses anhydrous sul-  Pracess corn using sedium bisulfite or meta-
Company-Lafayette C;)r;1 2 Lafayette IN  furdioxide as a processing ald and to Inhibit  bisulfite, or generate sulfur dioxide en-site for 160,000 4
South pany bacterla during corn steeplng, use as noeded without bulk storage.
AEStaley Manufacturin Wet corn milling facility uses anhydrous sul-  Process corn using sedium bisulfite or meta-
C‘or;1 a:y-Sa amore 9 A.E.Staley Manufacturing Lafayette N furdioxide as a processing aid and to inhibit  bisulfite, or generate sulfur dioxide on-site for 105,000 4
pany-32g bacteria during com steeping. use as needed without bulk storage.
Topeka Water Replace chlorine gas with liquid bleach
Tre':elmem Plant City of Topeka, Kansas Topeka KS  Facility uses chlorine gas 1o treat drinking water.  or generate bleach on-site, with ozone or 173925 2
ultraviolet light as appropriate.
Replace chlorine gas with liquid bleach
Water Treatment Plant City of Wichita Kansas Wichita KS  Facility uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone or 130,000 4
ultraviolet light as appropriate.
Custonm chemical pracessing and ol
manufacturing facility uses bulk shipments. Produce sulfur chemicals on-site as needed
ForthTechnologies, tnc. Loutsvile K of oleumn (fuming sulfurkc acid) In producing  from sulfur-burning equipment. 161714 3
specialty perylene chemvicals.
Crescent Hill Water Replace chlorine gas with liquid bleach
Treatment Plant Louisville Water Company Louisville KY  Facllity uses chiorine gas towreat drinking water,  or generate bleach on-site, with ozone or 675,100 3
ultraviclet light as appropriate.
Kentucky American Replaca chlerine gas with liquid bleach
Water Co Richmond Rd ::::(ac" Water wr’:s Lexingtan K¥  Facility uses chlorine gas to treat drinking water.  or genarate bleach on-site, with czone or 105,797 6
Station € Lompany. fnc. ultraviolet light as approprlate.
Marathon Petroleum Petrol refinery uses hydrofluoric acld in Produce alkylate using available sulfuric acid
Catlettsburg Refining, LLE Company, LLC Catlettsburg K¥  the alkylation process of refining crude oll technolegies or commercialize a solid acid 300,000 4
pany. into gasoline, Catabyst method.
Factlity repackages butk chlorine gas and Praduce liquld bleach from salt and electric-
’ produces liquid bleach, and repackages ity and sodium bisulfite from sulfur-burning
Brenntag Mid-Sauth, Inc.  Brenntag US.A. Henderson K bulk anhydrous sulfur digxide and produces  equipment; phase out distributlon of chlorine neI3 !
sodiurn bisulfite. gas and anhydrous sulfur dioxide gas.
ConocoPhillios Compar Petroleum refinery uses hydrofluoric acid In -~ Produce alkylate using available sulfuric acid
Alliance Reﬁ: pacy ConocoPhillips Company Belle Chasse LA the alkylation process of refining crude oil technologies or commerclalize a solid acid 545,059 3
i Into gasoline. catalyst method.
Marathon Petroleum Marathon Petroleurn Petroleumn refinery uses hydrofluoric acidin -~ Produce alkylate using available sulfuric acid
Company LLC LARefin- Garyville LA the alkylation pracess of refining crude ofl technologies or commercialize a solid acid 178730 3
Company LLC P 9
ingDivislon into gasoline. catalyst method.
East Bank Wastewater Sewerage & Warer Board . Treat wastewater with ultraviolet light, or
Treatment Plant of New Qrleans New Orleans LA Faciity uses chlorine gas to treat wastewater. replace chlorine gas with liquid bleach. 726,185 ?
Replace chloring gas with liquid bleach
Carrolltan Water Sewerags and Water Board New Orleans LA Facility uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone or 892,320 2
Purification Plant of New Orleans
ultraviolet light as appropriate.
Loulsiana Pigment KRONQOS Loutksiana, Inc./ Westiake A Pigment manufacturing facility uses thanism  Produce titanium dioxide pigments using the 160,000 7
Company, LP Tioxide Americas, Inc. tetrachloride In producing titanium dioxide.  sulfate process. ’
Phacld Refining Co. LLC.~ Petroleum refinery uses hydrofluoric acidin -~ Produce alkylate using available sulfuric acld
Port Allen Rerfﬂle T Port Allen 1A the alkylation process of refining crude oil tachnologles or commerclalize a solid acid 330,000 6
id into gasoling. «catalyst method.
Facility repackages bulk anhydrous sulfur Preduce sodium bisuifite from sulfur-burning
Harcros Chemicals inc.- dioxide and produces sedium bisulfite, and equipment and liguid bleach from salt and
5t. Gabrlel Harcros Chemicals Inc. 5t Gabrlel LA repackages bulk chlorine gas and produces elecrricity; phase out distribution of anhy- 380,000 6
liquid bleach. drous sulfur dioxide gas and chlorine gas.
§ Bleach pulp with oxygen with hydrogen
Port Hudson Operatlons Georgia-Pacific Consumer Zachary LA Pulp and paper mill generates chloine peroxile or ozone, of use up chlorine dioxide 520,000 &
Operations LLC dioxide for use In the bleaching process. ¥
with minimal accumulation.
Treat wastewaler with ultraviolet light,
Central Wastewater City of Baton Rouge- Baton Rouge A Facility uses chlorine gas and anhydrous of replace chlorine gas with liquld bleach 136223 6
Treatment Plant East Baton Rouge Parish 9 sulfur dioxide 1o treat wastewater. and replace anhydrous sulfur dioxide with -
sodium bisulfite.
Clorox Products . Facility uses bulk shipments of chlorine Praduce bleach on-slte from salt and
,400 2
Manufacturing Company The Clorox Company Aberdeen MD  gas in producing liquid bleach (sodium electricity without bulk shipping or storage 225,

hypochlorite).

of chiorine gas.
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Vulnerability Congressional
Facllity Name Parent Company City State Process Potential Alternative Zone Population District
i Replace chlorine gas with liquid bleach
Ashburton City of Baltimore-Depart- . )
Chlorinator Station ment of Public Works Baltimore MD  Facility uses chlorine gas te treat drinking water.  or generate bleach on-site, with 02one or 101,800 7
ultraviclet light as appropriate.
lace chlorine gas with liquid bleach
Druid Lake Effluent City of Baltimore-Depart- . Rep
Chlorinator Station ment of Public Works Baltimore MD  Facility uses chiorine gas to treat drinking water.  or generate bleach on-site, with ozone or 130,000 7
ultraviolet light as appropriate,
. lace chlorine gas with liquid bleach
Druid Lake Influent City of Baitimore-Depart- i ) Repl -
Chiosinator Station ment of Public Works Baltimore MD  Facility uses chkwine gas to treat drinking water.  or generate bleach on-site, with ozone or 120000 7
ultraviolet light as appropriate.
. Replace chlorlne gas with liquid bleach
Montebello Flltration City of Baltimore-Depart-
Plant Chiorinator Station  ment of Public Works Baltimore MD  Facllity uses chlorine gas to treat drinking water,  or generate bleach on-site, with ozone or 108,000 7
ultraviolet light as appropriate.
GAC Chemical- Facility uses bulk shipments of chiorine Produce bleach on-site from sal and
New England GAC Chernical Corporation Searsport ME  gas in preducing liquid bleach {sodium electricity without bulk shipping or storage 144671 2
" hypochlorite). of chlorine gas.
Produce bleach an-site from sal and
High-Po-Chior, In. Romulus wy  Faclityuses bulk shipments of chlorine gasin ).\ wiehout bulk shipping or storage 135,000 15
producing liquid bleach.
of chlorine gas.
Chemical manufacturing facility uses
BASF Corporation- Produce biopolyols from soy rather than
BASF Corporation Wyandotte Ml ethylene oxide in producing polyols for use 105,000 13
Wyandotte Site in urechane produts, petrochemical polyols from ethylene axide.
Bty ik st T ot el e
PC Industries, Inc. DX Holding Company Rosemaount MN  drous sulfur dioxide and chlorine gas o smaller quipm ) q ’ 918762 2
containers, and produces liquid bleach. electricity; phase out distributlon of anhy-
drous sulfur dioxide gas and chlorine gas.
. Power plant uses anhydrous ammonla in Reduce emisstons with cleaner combustion
Covanta Hennepin Energy - Cavanta Hennepin Energy Minneapalis MN  equipment t¢ control nitrogen oxide emis- or cantrol emissions using agueous ammonia 182,538 5
Resource Company, LP: Resource Company, L.P.
sions {a component of smog). or urea instead of anhydrous ammonia,
Replace chiorine gas with liquid bleach
Fridley Filter Plant Minneapolis Water Works Minneapolis MN  Facility uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone or 337,000 5
ultraviolet light as appropriate.
Sugar manufaciuring factlity uses anhydrous  Generate sulfur dioxide on-site with a sulfur
American Crystal Sugar  American Ceystal Moorhead MN  sulfur dioxide in producing crystal sugar rom  burner for use as needed without bulk 130,000 7
Company-Moorhead Sugar Company
sugar beets, storage.
Replace chlorine gas with liquid bleach
Kansas City, Missaurl Kansas City MO Facllity uses chlorine gas to treat drinking water.  or generate bleach on-site, with t2one or 720,000 §
Water Treatment Plant
ultraviolet light as appropriate.
Facility uses bulk shipments of chlorine gas in  Produce bleach on-site from salt and electric-
Brenntag Mid-South, Inc.  Brenntag, Inc. Kansas City MO producing liquid bleach and repackaging to ity without shipping or storing chlerine gas; 643,000 5
smaller contalners. phaseout distribution of chlorine gas.
KCPL-Hawthern Kansas City Power & Light/ ] Power plant uses anhyd_rous ammanla in Reduce emissfons with cleaner combustlen )
Kansas City MO equipment te control nitrogen oxide emis- or control emissions using aqueous ammonia 160,000 5
Generating Facllity Great Plains Energy
slons (a compaonent of smog), of urea instead of anhydrous ammonia.
. Bleach pulp with oxygen with hydrogen
Leaf River Cellulose, LLC  Koch Cellulose, LLC New Augusta Ms Pulp mill g.eneraleschlorme dioxide for use in peroxide or ozone, of use up chiorine dioxide 163,010 4
the bleaching process. .
with minimal accumulation.
£.1. du Pont de Chemical manufacturing facility uses Praduce titanium dioxide pigments using the
DuPont DeLisle Plant N‘e'mours & Co. inc. Pass Chelstlan MS  titanium tetrachloride and chlorine gas in sulfate process; also, chlorine can be gener- 250,000 4
‘ producing titanium dioxide, ated as needed without bulk storage,
ConocoPhillins Petroleum refinery uses hydrofluoric ackd in~ Produce alkylate using available sulfuric acid
o ConocoPhillips Company Blllings MT  the alkylation process of refining crude oil technologles or commercialize a solid acid 116,704 1
Billings Refinery
into gasoline. catalyst method,
. Bleach pulp with oxygen with hydrogen
Idi
::z::;?ffn?per zlue OR::?‘:"H" ding Canton NC :'I':z::?:ﬁ:'mmmeg;?::::: cm:i':g\ perexlde or ozone, of use up chiorine dioxide 260,363 n
o P 9P with minimal accumulation.
. Replace chlorine gas with liquid bleach
Florence Water Metropolitan . . -
Treatment Plant Unilities District Omaha NE  Facility uses chlorine gas to treat drinking water. o generate bleach on-site, with o2one or 390,000 2
ultraviolet light a5 appropriate,
DPC Industries, Inc. DX Helding Company Omaha HE  drous sulfur dioxide and chlorine gas to smaller auip 4 661,981 2

containers, and produces liquid bleach,

electricity; phase out distribution of anhy-
drous sulfur dioxide gas and chlorine gas.
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vul bility Congresstonal
Facility Name Parent Company City State Process Potential Alternatlve Zone Population District
Power plant uses anhydrous ammanla in Reduce emissions with cleaner combustion
Bayonne Plant
Bayonne NJ  equipment to control nitrogen oxide emis- or control emisslons using agueous ammanla 112728 13
Holding LLE.
slons {a component of smog). or urea Instead of anhydrous ammonia.
Treat wastewater with ultraviole light,
Southside Water Albuquerque Bernalillo Mbuquerque N Facility uses chlorine gas and anhydrous or replace chlorine gas with liquid bleach 120,000 1
Reclamation Plant County Water Utility Author " sullur dioxide 1o treat wastewater. and replace anhydrous sulfur dioxide with
sodiumn bisulfite.
Facility uses bulk shipments of chlorine gasin  Produce bleach on-site from salt and electric-
DPC Industries, Inc DX Helding Company Albuquerque WM producing liquid bleach and repackaging to ity without shipping or storing chlorine gas; 548,334 1
smaller cantainers. phase out distribution of chiorine gas.
F— Factyeackages aychous sl donde. (TR B ERETUET
O Sparks NV and produces sodium bisulfite, and repack- £quipm N 246,826 2
Sparks Faclliey ages chlorime gas and preduces liquid bleach. electricity; phase out distribution of anhy-
9 9 pr . " drous sulfur dioxide gas and chlorine gas.
Surpass Chemical Facllity uses bulk shipmeats of chlorine Produce bleach on-site from salt and
Company, Inc. Bridge Albany NY  gasinpraducing liguid bleach [sodium electricity without bulk shipplng or storage 517,748 N
Street Plant hypachlorite). of chlorine gas.
Pulp and paper mill uses anhydrous sulfur
dioxide in the pulplng process digester, Improve reliability of on-site generation of
Finch Paper, 1LC Finch Paper Holdings LLC Glens Falls NY  ordinarily generated on-site without storage  anhydrous sulfur diexide to eliminate truck 130,000 20
but occasionally supplemented with truck or  or rail deliveries.
rall dellveries.
Replace chloring gas with liquid bleach
E;?;I::f Buffalo Water Buffalo NY  Facility uses chlorine gas 1o treat drinking water.  or generate bleach on-site, with ozone or 514,350 7
¥ ultraviolet light as appropriate.
Facllity repackages bulk shipments of Produce Hquid bleach from salt and electric-
I Jones Chemicals Inc.- chlorine gas and anhydrous sulfur dloxide ity without storing chlorine gas; phase out
Caledoniz Caledonia N 1o smaller containers, and produces liquid distribution of chlorine gas and anhydrous 878368 2%
bleach. sulfur dioxide gas.
Produce ritanium dioxide pigments using the
.:'shttagula Complex ?;Ileninu:n: inerganic Ashtabula oH Che:nica!;\ar:ufa;:urirg la;illiti); useis chlor:ne sulfate process; also, chlorine can be gener- 102,000 1a
an emicals Inc. 9asin producing titanium dioxide PIGMENLs. 514 as needed without bulk stotage.
. . Produce titanium dicxide pigments using the
:I: hnl: :)ula Complex ?r:"fn“i"::ﬂ:‘"orgmk Ashtabula OH c:se::km:::h:i::::l gn:.:i:la:l);:sels f:::::e sulfate process; also, chlorine can be gener- 102,000 4
Smica, inc. guinp 9 P " ated as nerded without bulk storage.
Ghlo Refining Marathon Petroleum Pelroleum.leﬁnery uses hydrofluotic acld n Produce alkylate using avallable sulfuric acid
- Canton GH  the alkylation process of refining crude oil technologies or commerclalize a soiid acid 940,000 16
Division MPC Company LLC
Into gasoline, catalyst method,
Speclalty chemical manuiacturing tacilivy
Pilot Chemical Company  Pllor Chemical uses sulfur trioxide In producing synthetic Use sulfur.burning equipment to generafe
. Lockland OH sulfur trioxide on-site as needed for dicect 116,000 1
of Ohio Lockland Plant Company of California detergents, surfactants, emulsifiers, and
use inta the process.
sulfonic acids.
y Replace chlorine gas with liquid bleach
City of Del Clty Water Del City OK  Fadlity uses chlorine gas to treat drinking water.  or ganerate bleach on-site, with ozone or 180,088 5
Traatment Plant
ultraviclet light as appropriate,
Facility repackages bulk shipments of Preduce sulfur chemicals fram sulfur-burning
Brenntag Southwest, Inc. anhydrous sulfur dioxide and chlorine gas equipment and liquid bleach from salt and
Port of Catoosa Brennrag, Inc. Catoosa oK to smaller contalners, and produces Hquid electricity; phase out distribution of anhy- 385,000 1
bleach. draus sulfur dioxide gas and chlorine gas.
SolvayFucrides- (0 peceny producing broumg s 11Tt and soe s concntted -
¥ Solvay Fluerides, L.LC. Catoesa QK pe P 9 g ux, Nuorlg acld for use as dilute acid solutlons In 348,699 2
Catoosa Plant for industrial brazing such as aluminum heat
the manufacturing process.
exchangers.
Mohawk Water Replace chlering gas with liquid bleach
City of Tulsa Tulsa OK  Facility uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone or 308,329 1
Teeatment Plant
ultraviclet light as appropriate.
B, Jewell Water Raplace chlorine gas with liquid bleach
Tre;(rnem Plant City of Tulsa Tulsa 0K  Facility uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone or 245,622 1
ultraviclet light as appropeiate.
Univar USA Inc Facility uses bulk shipments of ¢hlorine gas in - Produce bleach on-site from salt and efectric-
" Univar USA Inc. Bunola PA  producing liquid bleach and repackagingte ity without shipping or storing chlorine gas; 645,107 12
Bunola Branch 4-05
smaller containers. phase out distribution of chiorine gas.
. Replace chlorine gas with liquld bleach
WRIWA. Wilkinshurg:Penn Jnint Verona PA  Facllity uses chkorine gas to treat drinking wates,  or generate bleach on-site, with ozene or 100,200 14

Treatment Plant

Water Authority

ultraviolet light as approprlate.
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Vulnerahility Congressional
Name Stat
Facillty Parent Company City e Process Potential Alternative Zone Population Distrlct
Replace chloring gas with liquid bleach
WRLW.A. Nadine Road Wikinsburg-Penn Joint Verona PA  Fadility uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone or 100,000 i4
Pumnp Statlon Water Authority
ultraviolet light as approprlate.
Facllicy uses bulk shipments of chlorine Produce bleach on-site from salt and
James Austin Company Mars PA  gasin producing liquid bleach (sedium electricity without bulk shipping or storage 240,000 4
hypochlorite), of chlorine gas.
Praduce sulfur chemicals from sulfur-buming
Facility repackages bulk shipments of anhy-
Univar USA Inc. Univar USA Inc. Middletown  PA  drous sulfur dioxide and chierine gas tosmaller  0UiPtment and liquid bleach from salt and 558,778 7
Middletown Branch containers, and produces fiquid bieach, electricity; phase out distribution of anhy-
" uces i drous sulfur dioxide gas and chlorine gas.
Bristol Borough Waste- " Treat wastewater with ultraviclet light, or
water Treatment Plant Bristol PA  Facility uses chlorine gas to treat wastewater. replace chiorine gas with liquid bleach. 145,000 3
@ristol Township Waste- y . Treat wastewater with ultraviolet light, or
water Treatment Plant Croydon PA  Fadility uses chlorine gas to treat wastewater. replace chlorine gas with liquid bleach, 174,000 -1
Univar USA Inc Facility uses bulk shipments of chlorine Produce bleach on-site from salt and
" Univar USA Inc. Providence Rl gas in producing liquid bleach {sodium electricity without bubk shipping or storage 955427 2
Providence Branch
hypochlorite). of chlorine gas.
KapStone Charleston KapStone Kraft North sc Paper mill uses chlorine gas to treat incoming  Treat pracess water with liquid bleach instead 400829 6
Kraft LLC Paper Corporatlon Charleston process water. of chlorine gas.
. . Bleach pulp with oxygen with hydrogen
Bowater Incorparated Abltibibowater Inc. Catawba 5C Pulp mil generates hlorine dioxide for use in peroxide or 0zong, or use up chlorine dioxide 157,780 5
the bleaching process.
with minimal accumnulation.
Treat wastewater with ultraviolet light, or
Dry Creek Wastewater Matro Water and Madison ™ Facility uses chlorine gas and anhydrous replace chlorine gas with liquid bleach and 103,610 s
Treatment Plant Sewer Department sulfur dioxide 10 treat wastewater. replace anhydrous sulfur dioxide with sodium )
bisulfite,
Treat wastewater with ultraviolet light,
Central Wastewater Metro Water and Nashuille ™ Facility uses chlorine gas and anhydrous or replace chlorine gas with liquid bleach 965,468 5
Treatment Plant Sewer Department sulfur dioxide to treat wastewater, and replace anhydrous sulfur dioxide with i
sodium bisulfite.
Replace chlorine gas with liquid bleach
K.R. Harringtan Water  Melro Water and Nashville TN Facllity uses chlorine gas to treat drinking water. or generate bleach on-site, with azane or 151,736 5
Treatment Plant Sewer Deparment
ultraviclet light as appropriate.
Whites Creek Wastewater  Metro Water and Treat wastewater with ultraviolet light, or
Treatment Plant Sewer Department Nashville TN Facllity uses chierine gas to treat wastewater. seplace chiorine gas with liquid bleach. 133,753 $
bty ot ks
DPC Enterprises, L.# Chattanooga TN drous sulfur dioxide and chlorine gas to smaller quipm: 186,098 3
containers, and produces liquid bieach, electrlcity; phase out distribution of anhy-
drous sulfur dioxide gas and chlorine gas.
Facility uses bulk shipments of chlorine gasin  Produce bleach on-site from salt and electric-
Brenntag Mid-South, Inc.  Brenntag U.S.A. Chattancoga TN producing liquid bleach and repackagingto ity without shipping or storing chlorine gas; 328026 3
smaller containers. phase out distribution of chlorine gas.
! Manufacturer of zinc-based metal products
Jarden Zinc Products, Inc.  Jarden Corporation Greeneville ™ Uses chlorine 16 treat industrlal wastewater. Replace chlorine gas with liguid bleach. 270,000 1
Buckeye Technologles . o Pulp mill uses chloring gas to make bleach EBrighten pulp using liquid bteach without
Buckeye Tec Ing. p TN for brightening specialty cellulose from transporting or storing chlorine gas, or use 639,180 9
inc.~Memphis Plant
cotton fibers. chiorine free alternatives,
The Premcor Refining Petroleum refinery uses hydrofluoricacidIn - Produce alkylate using available sulfuric acid
Group Ing., aValero Valero Energy Corporation Memphis TN the alkylation process of refining crude oil technologles or commercialize a solid acid 791,888 9
Company Into gasoline. catalyst method.
Vertex Chemical Facllity uses bulk shipments of chlorine Produce bleach on-site from salt and
C Memgphis TN gasin producing liquid bleach (sodium electricity without bulk shipping or storage 560,000 9
orporation Memphis, TN .
hypochlorite). of chlorine gas.
Elm Fork Water Replace chlorine gas with liquid bleach
Dallas Water Utilitles Carrollton TX  Facility uses chiorine gas 1o treat drinking water.  or generate bleach on-site, with ozone or 790,000 24
Treatment Plant .
ultraviolet light as appropriate.
Treat wastewater with uliraviolet light,
Ten Mile Creek Reglonal  Trinity River Ferris ™ Facility uses chlerine gas and anhydeous or replace chlorine gas with liquid bleach 350371 30
Wastewater System Authaority of Texas sulfur dioxide to treat wastewater. and replace anhydrous sulfur dicxide with "
sodium bisulfite.
Replace chlorine gas with liquid bleach
Forney Pump Statlon Dallas Water Utilitles Sunnyvale TX  Fadility uses chiorine gas to treat drinking water.  or generate bleach on-site, with ozone or 580,000 5

ultraviolet dight as appropriate,
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Vulnerability Congressional
Facllity Name Parent Company Clty State Process Potential Alternative Zone Population District
Treat wastewater with ultraviolet light,
Central Wastewater Facility uses chiorine gas and anhydreus of replace chlorine gas with liquid bleach
Treatment Plant Dallas Water Uitlities Dallas ™ sulfur dioxide to treat wastewater. and replace anhydrous sulfur dioxide with 930,000 3
, sodlum bisulfite.
Treat wastewater with ultraviolet light, or
g:ﬂ?:rﬂmgﬁ“ Dallas Water Utllitles Dallas ™ :;T:::::s: :I::g:::::.:::;:lrnxide and 1eplace anlydious sulfw dloside with sedivim 770,000 30
g ' bisulfite and chlorine gas with liquid bleach.
Treat wastewater with ultraviolet light, or
x::tg:‘:;::ll(a\f::siewarer City of Fort Worth Arlington ™ f:f“i:y "s:: ::k(\:(:;lous sulfur dioxid and replace anhydrous sulfur dioxide with sodium 241,540 26
9 e bisulfite and chlorine gas with liquid bleach.
oy eptans sy " e it ol i
DPC Industrles, Inc. DX Holdlng Company Cleburne TX  drous sulfur dioxide and chlorine gas to smaller equipm quic - 140,183 17
containers, and produces liquid bleach, electricity: phase out distribution of anhy-
: dreus sulfur dioxide gas and chlorine gas.
South Holly Water Replace chlorine gas with liquid bleach
City of Fort Worth Fort Worth TX  Facility uses chlorine gas to treat drinking water,  of generate bleach on-site, with ozone or 219,448 12
Treatment Plant
ultraviolet light as appropriate.
North Holly Water Replace chlorine gas with liquid bleach
City of Fort Worth Fort Worth TX  Facllity uses chlosine gas to reat drinking water.  or generate bleach on-site, with ozene or 216,573 12
Treatment Plant
ultraviolet light as appropriate.
Rolling Hills Water Replace chlorine gas with liquid bleach
9 City of Fort Waorth FortWorth TX  Facllity uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone or 428,447 6
Treatment Plant
ultraviolet light as appropriate.
' Replace chlorine gas with liquid bleach
Bagle Mountain Water City of Fort Worth Fort Worth ™ Facility uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone or 103,699 12
Treatment Plant
ultraviolet light as appropriate.
Jasper Water Replace chlorine gas with liquid bleach
City of Wichita falls Wichita Falls TX  Facllity uses chlorine gas 1o treat drinking water.  or generate bleach on-site, with ozone or 100,000 13
Treatment Plant N
ultraviolet light as appropriate.
Chemical manufacturing facility uses sulfur Use sulfur-burning equipment to generate
Drilling Specialties Com-  Chevron Phillips Chemical Confoe ™ trioxide as a sulfonating agent In produc- sulfur trioxide ori-site a5 needed for direct 668,520 8
pany LLC, Alarmo Plant Company LP ing drllling fluid additives for oil and gas
use into the process.
production.
Crown Central Petroleum,  Crown Centrak Petroleur Petroleurn refinery uses hydrofluoric a:id_ln Produce aliylate using avall._able sulfuric :acid
Pasadena TX  the alkylation process of refining crude oil technologles or commercialize a solid acid 620,090 29
Houston Refinery Corparation
Into gasoline, catalyst method.
Power plant uses anhydrous ammonia in Reduce emissions with cleaner combustion
AES Deepwater AES Corporation Pasadi ™ quipment to control nitrogen oxlde emis- or control emissions using aqueous ammonla 416,374 29
slons (a component of smaog). or urea instead of anhydrous ammonla.
Lhemical manufacturing facifity uses
E. R. Carpentei LP= Produce biopolyols from soy cather than
8 4
Powell Plant Carpenter Urethanes |, LLC Pasadena TX  ethylene oxide in producing polyols for use in petrochemical polyals from ethylene oxide. 410,000 22
urethane products.
Treat wastewater with ultraviolet light, or
City of South Houston South Houston ~ TX ::':)I::::s:i::Tg:’:;::::’g;?’lde and replace anhydraus sulfur dioxide with sadium 180,000 29
9 B bisuléite and chlorine gas with liquid bleach.
Marathion Petroleum Marathon Petroleurn Petroleum refinery uses hydrofluoric acidin -~ Produce alkylate using available sulfuric acid
Texas City TX  the alkylation process of refining crude oil technologles or commerclalize a solid acid 210,000 14
Company Texas Refining  Company LLC
into gasoline. catalyst method.
BP America, BP Texas BP Products Petroleum refinery uses hydrefluork acid in Produce alkylate using available sulfuric acid
City Site North Armerica Inc. Texas City TX  the alkylation process of refining crude oil technologles or commerciallze a solid acld 550,000 14
¥ . into gasoline. catalyst method.
Valero Refining= Petroleum refinery uses hydrofluoric acidin -~ Produce alkylate using available sulfuric acid
Texas, LP 9 Valero Energy Corporation Texas City TX  1he alkylation process of refining crude oil technologies or commentialize a soiid acid 535000 14
T into gasoline. catalyst method.
. . Bleach pulp with oxygen with hydrogen
MeadWestvacoTexas LP  MeadWestvaco Evadale 1x  Pulpand paper mill generates chlorine peroxide or ozane, o use up chlorine dioxide 42313 8
dioxide for use in the bleaching process.
with minimal accumulaticn.
Premcor Port The Valera Energy Petroleum refinery uses hydrofluorkc acidin -~ Produce alkylate using available sulfuric acid
Port Arthur TX  the alkylation process of refining crude il technologies or commercialize a solid acld 330000 2
Arthur Refinery Corporation
into gasoline. catalyst method.
Market Street Replace chlorine gas with liquid bleach
Pumping Station San Antonio Water System  San Antonio TX  Facility uses chlorine gas to treat drinking water.  or generate bleach on-site, with ozone or 109,000 20

ultraviotet light as appropriate.
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Replace chlorine gas with liquid bleach
Mission Pumping Station  San Antonio Water System San Antonlo TX  Fadlity uses chlorine gas to treat drinking water,  or generate bleach on-site, with ozone or 115,000 20
ultraviolet light as appropriate.
34th Sreet Replace chlorine gas with Iquid bleach
Pumping Station San Antonlo Water System San Antonio TX  Facility uses chhovine gas to treat drinking water.  or generate bleach on-site, with ozong ¢r 122,000 20
9 ultraviolet light as appropriate.
oG TOOMIN iy e —— T et .
Refinery East Plant Chemicals LP P ¥ o g Ciu 0gles or commerc i
into gasoline. catalyst method.
Valero Refining Co— Petroleum refinery uses hydrofluoric acid in -~ Produce alkylate using available sulfuric acid
g Lo. Valero Energy Corporation  Corpus Christi TX  the alkylation process of refining crude oil technologles or commerclalize a solid acid 340,000 27
Texas, LP-West Plant
inte gasoline, catalyst method.
Flint Hills Resources Petroleumn refinery uses hydrofluorlc ackdin -~ Produce alkylate using available sulfuric acid
§ Koch Industries, Inc, Corpus Christi TX  thealkylation process of refining crude ol technologies or commencialize a solid acid 350,000 27
LP=CC West Refinery
Inta gasoline. catalyst methed.
ON. Stevens Water Replace chlorine gas with lquid bleach
§ City of Corpus Christi Corpus Christi TX  Faciliey uses chierine gas to treat drinking water.  or generate bleach on-site, with ozong or 350,000 n
Treatment Plant
ultraviclet light as appropriate.
South Texas Chlorine, Inc. Hatlingen X Facility repackages bulk shipments of chio- Convert chlorine distribution to liquid bleach. 150,000 15
rine gas into smaller containers.
Use aquecus ammeniz in place of anhydrous
Lubback Water . Facility uses anhydrous ammonla (and ammonia; replace chloring gas with liquid
Treatment Plant City of Lubbeck, TX Lubbock ™ chlorine gas} to treat drinking water. bleach or generate bleach on-site, with ozone nine 1
or ultraviolet light as appropriate.
Replace chlorine gas with liquid bleach
Grimes Treatment Plant  City of Abilene Abilene TX  Facllity uses chkwine gas to treat drinklng water.  or generate bleach on-slte, with ozone or 100.000 19
ultraviolet light as appropriate.
Holly Refinng & Petroleum refinery uses modified (less Produce alkylate using available sulfuric acid
Woods Cross Refinery Marketin cr:’gm . Waods Cross UT  volatile) hydrofluaric acld in the alkylation tech or commercialize a solid acid 216,294 1
9 pany process of turning crede oil inte gasoline, catalyst method.
Facility repackages bulk chlorine gas and Produce liquid bleach from salt and electric-
produces liquid bleach, and repackages ity and sodium bisulfite from sulfur-burning
Thatcher Company SaltLake City ur bulk anhydrous sulfur dioxide and produces  equipment; phase out distributlon of chloring 838,815 !
sodlum bisulfite. gas and anhydrous sulfur dioxide gas.
ChevronTexaco ChewronTexaco Peuroleum refinery uses hydrofluoricacid in -~ Produce alkylate using available sulfuric acid
Salt Lake City UT  the atkylation process of refining crude ofl technologles or commercialize a solid acid 680,000 1
Salt Lake Refinery Corparation y
into gasoline. catalyst method.
11 Jones Chemicals Facility uses bulk shipments of chlerine gasin - Produce bleach on-site from saht and electric-
Milford VA producing liquid bleach and repackagingto ity without shipping or storing chlorine gas; 272,741 1
Inc.~Milford N ‘
smaller containers, phase out distribution of chlotlne gas.
Replace chlorine gas with fiquid bleach
City of Richmond Water City of Richmond Richmond VA Facliity uses chlorine gas to treat drinking water. or generate bleach on-site, with ozone or 704,630 7
Purification Plant :
ultraviolet light as appropriate,
y Treat wastewater with ultraviolet light, or
::g:.rl::':::::lplvi :slte City of Richmond Richmond VA ::Tg::::“;::w::::::::;::_wide and replace anhydrous sulfur dioxide with sodium 722,769 3
9 . bisulfite and chlorine gas with liquid bleach.
Facility uses bulk shipments of chlorine gas In ~ Produce bleach on-site from salt and electric-
Unlvar USA Inc Univar USA Inc Suffolk VA producing liquid blesch and repackaging to ity without shipping or storing chlorine gas; 475,000 4
smaller cantalners. ' phase out distribution of chlorine gas.
Facility uses bulk shipments of chlorine Produce bleach on-site from salt and
KIK (Virginia) Inc. KIK International inc. Salem VA gasinproducing liquid bleach (sodium eleciricity without bulk shipping or storage 227,600 &
hypochlorite). of ¢hlovine gas.
Kimberly-Clark Pulp mill produces and stores sulfur dioxide  Extend use of sulfur burner to avoid truck
Everett Mil Kimberly-Clark Worldwide Everett WA gasforuse in ammonium blsulfite batch delivery and minimize storage of anhydrous 244,406 2
dlgesters In the pulp making process. sulfur dioxide.
Petroleum refinery uses hydrofluoric acid In~ Produce alkylate using avallable sulfuric acid
ConocoPhillips Company  CenocoPhillips Compary Ferndale WA the alkylatlon process of refining crude oll technologies or commercialize a solid acid 120,000 2
into gasoline. catalyst method.
Ploneer Americas LLC Facility uses bulk shipments of chlorine gasin - Produce bleach on-site from salt and electric-
Tacoma Bleach Plant Pioneer Companles, In¢. Tacoma WA producing liquid bleach and repackaging te ity without shipping or storing chlorine gas; 917,716 9

smaller containers.

phase out distribution of chlorine gas.
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smaller containers.

phase out distribution of chlorine gas.

gt TO THE OBAMA-BIDEN TRANSITION PROJECT.
Appendix B {continued)
Vulnerability Congressional
Factlity Name Parent Company City State Process Potential Alternative Zone Population District
Use sulfur-burning equipment to produce
Olympic Chemical Unlvar USA Inc. Tacoma wa  Focly uses bulk shipments of aniydrous L i6ee ivheut storing sullur 900,000 9
Corporation sulfur dioxide In producing sodlum bisulfite.
dioxide gas.
Georgia-Pacific Pulp and paper mill uses chlcrine dioxide,
Consumer Products Georgla-Pacific Consumer Camas WA aswell as oxygen and hydrogen peroxlde, In Bleach pulp fully with oxygen with hydrogen 400,000 3
Products Holdings LLC peraxlde or ozone.
{Camas) LLC bleaching processes.
Use sulfur-burming equipment 10 produce
Chemtrade Performance ¢hemirade Logistics Kalama WA Fagility uses anhydrous sulfur diexide in sodium hydrosulfte without storing sulfur 148,000 3
Chernicals Xalama Plant producing sodium hydrosulfite.
dloxlde gas.
Petrofeumn refinery uses hydrofluoric acid in- Produce alkylate using available sulfuric acid
:l;;;::y i UsA Superior Murphy Oil USA, Inc. Supetlor W1 the alkylation process of refining crude oll 1echnologies or commercialize a solid acid 180,000 7
ik into gasoline. catalyst method.
Hydrite Chemlcaf Ca Facility uses bulk shipments of chlorine gas in  Preduce bleach on-site from salt and electric-
’ Hydrite Chemical Co. Oshkosh Wl producing liquid bleach and repackaging to ity without shipping or storlng chlorine gas; 277.863 6
Oshkash .
smaller containers. phase out distribution of chlorine gas.
Facility uses bulk shipments of anhydrous Use sulfur-burning equipment to preduce
Brenntag Mid-South, Inc.  Brenntag U.S.A. Nitro WV sulfur dioxide in producing sodium bisulfite  sodium bisulfite without storing sulfur 224,198 2
for distriburion, dioxide gas.
Faeility uses bulk shipmenits of chlorine gas In  Produce bleach on-site from salt and electric-
Brenntag Mid-South, Inc,  Brenntag U.S.A. 5t. Albans Wy producing liquid bleach and repackaging to ity without shipping or storing chlorine gas; 259,148 2
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Appendix C

Methodology

This report investigates whether reasonably available alternatives could remove the possi-
bility of a worst-case chemical release at the nation’s highest-hazard chemical facilities. To
determine the highest-hazard facilities, we examined Risk Management Plans, or RMPs,
submitted to the EPA as of Oct. 28, 2008, and identified the facilities that report the larg-
est surrounding vulnerable populations. We gathered this information over many months
through regular visits to federal reading rooms.

“Vulnerability zone” data are presented for each facility listed in Appendices A and B.
These numbers are facility-generated estimates of the residential population within range
of a worst-case toxic gas release. They are not forecasts of casualties. The names of facilities
listed in the appendices appear as they do in RMP reports. For some facilities, additional
information is provided in brackets for identification purposes.

The vulnerability zones of some facilities overlap. In determining the total number of
Americans living within range of a worst-case toxic gas release, we did not "double count”
people by simply adding up all vulnerability zone data. Rather, we counted only once the
population of any census block that falls within the vulnerability zone of more than one
facility. That gave us the number of 8¢ million Americans threatened by the top 101.

The facilities listed in this report are presumed to have up-to-date RMP registrations. The
RMP program requires covered facilities that no longer hold threshold amounts of certain
extremely hazardous substances to notify EPA by submitting a “deregistration.” Facilities
do not always deregister as required. Yet the number of high-hazard RMP facilities in this
report matches the number in a recent Congressional Research Service analysis of RMP
facilities.*® This report excludes facilities that deregistered after the CRS analysis, but
might not include all subsequent new registrations by high-hazard RMP facilities.

To determine how facilities use and transport extremely hazardous substances we con-
sulted company websites, trade association publications, news reports, RMPs, Securities
and Exchange Commission filings, patent information, facility permits, community advi-
sory panels, and other public sources. In some cases we contacted facilities by phone. Ina
few cases we inferred the means of transportation from the nature of the facility.
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Information on possible alternative chemicals and processes came primarily from inter-
views. The author interviewed personnel at facilities that operate without large vulner-
ability zones; vendors of less hazardous technologies; and individuals with professional,
workplace, or academic knowledge and interest in safer and more secure technologies.The
following reports by public interest organizations helped by documenting safer and more

secure alternatives across diverse industries:

» “Preventing Toxic Terrorism: How Some Chemical Facilities are Removing Danger to
American Communities,” Center for American Progress, 2006

« “Toxic Trains and the Terrorist Threat: How Water Utilities Can Get Chlorine Gas Off
the Rails and Out of American Communities,” Center for American Progress, 2007

+ “Eliminating Hometown Hazards: Cutting Chemical Risks at Wastewater Treatment
Facilities,” Environmental Defense, 2003

« “Needless Risk: Oil Refineries and Hazard Reduction,” U.S. Public Interest Research
Group Education Fund, 2005

» “Pulp Fiction: Chemical Hazard Reduction at Pulp and Paper Mills,” U.S. Public Interest
Research Group Education Fund, 2007

» “Unnecessary Dangers: Emergency Chemical Release Hazards at Power Plants,” Working
Group on Community Right-to-Know, 2004
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Appendix D

Dangers of selected extremely hazardous substances

ACRYLONITRILE

Acrylonitrile is a flammable and reactive liquid, clear or slightly yellowish in color, with a
faint odor. It is used to make synthetic fibers and polymers. Acute exposure irritates the
eyes, nose, throat and lungs, High exposure levels can cause weakness, headache, confu-
sion, nausea, vomiting, and collapse, At the highest exposure levels fluid buildup in the
lungs (pulmonary edema) may lead to death. Chronic exposure may interfere with the
thyroid gland. Acrylonitrile is a probable human carcinogen.

AMMONIA (ANHYDROUS)

Anhydrous ammonia is a corrosive colorless gas with a strong odor. [t is used primarily in
fertilizers, but also in chemical intermediates and refrigeration. Acute ammonia exposure
can irritate the skin; burn the eyes, causing temporary or permanent blindness; and cause
headaches, nausea, and vomiting. High levels can cause fluid in the respiratory system
(pulmonary or laryngeal edema), which may lead to death. Chronic exposure damages the
lungs; repeated exposure can lead to bronchitis with coughing or shortness of breath.

FROMINE

Bromine is a dark, reddish-brown fuming liquid or vapor. It is used in fire retardants,
drilling fluids, dyes, photographic chemicals, water treatment, fumigants, and pharmaceu-
ticals. Vapors are highly corrosive and toxic. Contact can severely burn the skin and eyes,
Inhaling bromine can irritate and damage the nose, throat, and lungs leading to headache,
coughing, and nosebleed; higher levels can lead to fluid buildup in the lungs (pulmonary
edema) and death.

CARBON DISULFIDE

Carbon disulfide is a flammable colorless or faintly yellow liquid with a strong, disagree-
able odor. It is used in manufacturing viscose rayon, cellophane, carbon tetrachloride,
and flotation agents. Acute exposure can severely irritate the eyes, skin, and nose, and
can cause headaches, nausea, dizziness, unconsciousness, and death. Chronic exposure
can damage a developing fetus, and may cause spontaneous abortions in women and
sperm abnormalities in men. Repeat exposures can also damage the nervous system
with symptoms that may include tingling, weakness, and severe mood, persenality, and
mental changes that can last for months or years.
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CHLORINE

Chlorine is a greenish-yellow gas with a strong, irritating odor. It is used in making other
chemicals, as a disinfectant, in bleaching, and for purifying water and sewage. Acute
exposure can severely burn the eyes and skin, causing permanent damage, and may cause
throat irritation, tearing, coughing, nose bleeds, chest pain, fluid buildup in the lungs
(pulmonary edema), and death. Chronic exposure can damage the teeth and irritate the
lungs, causing bronchitis, coughing, and shortness of breath. A single high exposure can
permanently damage the lungs.

ETHYLENE OXIDE

Ethylene oxide is a colorless gas that is highly flammable, reactive, and explosive. It is

used to make antifreeze, polyesters, and detergents, and is used for industrial sterilization.
Acute exposure can irritate the eyes, skin, nose, throat, and lungs, and may cause shortness
of breath, headache, nausea, vomiting, diarrhea, drowsiness, weakness, and loss of muscle
control. Higher exposure levels may cause loss of consciousness, fluid in the lungs (pulmo-
nary edema), and death. Chronic exposure to ethylene oxide may cause cancer and birth
defects, as well as damage to the liver, kidneys, and nervous system.

FORMALDEHYDE

Formaldehyde is a flammable, colorless gas with a pungent, suffocating odor. It is used

in manufacturing plastics and other chemicals, such as adhesive resins in particleboard,
plywood, foam insulation, and other products. Acute exposure irritates and burns the skin,
eyes, nose, mouth, and throat. Higher levels can cause a build-up of fluid in the lungs (pul-
monary edema) or spasm in the windpipe, either of which may be fatal. Chronic exposure
may cause both an asthma-like allergy and bronchitis with symptoms of coughing and
shortness of breath. Formaldehyde causes cancer of the nasal passages in animalsand isa
probable human carcinogen.

FURAN

Furan is a clear, colorless liquid with a pleasant odor. It is used in making chemicals, resins,
pharmaceuticals, and insecticides. Vapors are explosive and heavier than air. Acute inhala-

tion exposure can irritate the nose, throat, and lungs, leading to headache, fatigue, depres-

sion, nausea, vomiting, unconsciousness, and respiratory paralysis. Higher exposures may

cause a buildup of fluid in the lungs (pulmonary edema) and death.

HYDROGEN CHLORIDE {(HYDROCHLORIC ACID)

Hydrogen chloride is a corrosive colorless to slightly yellow gas with a strong odor. It is
used in chemical manufacturing, metal processing, oil well extraction, and semiconductor
etching, among other applications. Acute exposure to hydrogen chloride can cause severe
burns of the skin and eyes, leading to permanent damage and blindness. Breathing hydro-
gen chioride vapor irritates the mouth, nose, throat, and lungs, causing coughing, short-
ness of breath, fluid buildup in the lungs (pulmonary edema), and possibly death. Chronic
exposure damages the lungs and may erode the teeth,
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HYDROGEN FLUQRIDE (HYDROFLUORIC ACID)

Hydrogen fluoride is a corrosive colotless fuming liquid or gas with a strong irritating odor.
It is used in etching glass and in making other chemicals and refining gasoline. Breathing
the vapor causes extreme respiratory irritation (with cough, fever, chills, and tightness)
that may be fatal. Contact can severely burn the skin and eyes, resulting in permanent eye
damage or blindness. Long-term exposure may damage the liver and kidneys, and causes
fluorosis, with symptoms of weight loss, malaise, anemia, and osteosclerosis.

OLEUM (FUMING SULFURIC ACID)
Oleum is a solution of sulfur trioxide mixed with sulfuric acid. See description of sulfur
trioxide for health effects.

PHOSGENE

Phosgene is a colorless gas, or a clear to yellow volatile liquid used in making isocyanates,
pesticides, resins, polyurethane, dyes, and other chemicals. Phosgene is highly corrosive.
Short-term exposure can irritate and severely burn the skin and eyes, causing permanent
damage. Breathing phosgene can irritate the nose, throat, and lungs; higher levels can
cause fluid to build up in the lungs {pulmonary edema), a medical emergency. Repeated
exposures to even very low levels can cause permanent lung damage (including emphy-
sema, bronchitis),

SULFER DIOXIDE (ANHYDROUS)

Sulfur dioxide is a colorless gas with a sharp pungent odor. It may be shipped and stored
as a compressed liquefied gas. Sulfur dioxide is used in the manufacture of sulfuric acid,
sulfur trioxide, and sulfites; as a bleaching agent; in food processing; and to de-chlorinate
wastewater, among other uses, Acute exposure irritates the eyes and air passages. High
exposures to the skin and eyes can cause severe burns and blindness, and breathing high
levels can lead to permanent lung damage and death.

SULFURTRIOXIDE

Sulfur trioxide is a corrosive colorless liquid that fumes in the air, forming sulfuric acid
vapor or mist. Its health effects in the air are essentially those of sulfuric acid mist and

are similar to sulfur dioxide and to oleum. Sulfur trioxide vapor can severely irritate and
burn the skin, eyes, throat, and lungs. Eye damage can include blindness. Breathing the
vapor can lead to choking, spasm, and pulmonary edema. Exposure can cause bronchitis,
emphysema, and permanent lung damage.
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Homeland Security Council and Dep 1t of Homeland Security, *N
Plannlng Scenaric 8: Chernical Attack—Chlorine Tank Explosion” {2005).

Agencies and arganlzatlons thar have warned about the chemical terror threat
include, among others, the Department of Homeland Security, Department

of Justice, Gavernment Accountabifity Office, Agency for Toxic Substances and
Disease Registry, Congressional Budget Office, Congressional Research Service,
Army Surgeon General, Environmental Protection Agency, Naval Research Labo-
ratory, Brookings Institution, Rand Corporatlen, American Chemistry Councll,
PACE International Unlon (United Steelworkers), Internatlonal Brotherhood of
Teamsters, Environmental Defense, U.S. Public Interest Research Group, and
Center for Strategic and Internatlonal Studies.

Inter | Brotherhood of T
Gaps on Natlon's Raileoads {2005}

"High Alert: Workers Warn of Security

The Safe Drinking Water Act, as amended by the Bloterrorism Act of 2002,
requires some drinking water facilities to prepare a security vulnerability
assessment, but does not require these water facilities to prepare or carry out a
comprehensive security plan.

A legislative timeline from 1959 e early 2006 Is Included In: Center for American
Progress, "Preventing Toxic Terrorism: How Some Chemical Facilities are Remov-
ing Danger to American Communities”{2006).

Center for American Progress, “Preventing Toxic Terrorism: How Some Chemical
Facilitles are Removing Danger to American Communities” {2006}

Center for American Progress, “Toxic Trains and the Terrorlst Theeat: How Water Utill-
ties Can Get Chiorine Gas Off the Ralls and Out of American Communities® {2007).

Warking Group on Community Right-to-Know/Right-to-Know Network, “Cheml-
cal Plant Security Breaches in the News” {2007).

Navional Research Council, "Making the Nation Safer: The Rele of Science and
Technelogy In Counteting Terrorism"{2002),

SeeTable 3 In BH5-2006-007 3: Department of Homeland Security, *Regulatory
Assessrment: Chernical Facility Anti-Terrorism Standards Interim Final Rule” (2007).

Edward R Hamberger, Asscciation of American Railroads, Statement before the
U.5. House of Representatives, Committes on Transportation and Infrastructure,
Subcommittee on Railroads, June 13, 2006,

Risk Management Solutions, inc,, “Catastrophe, Injury, and Insurance: The Impact
of Catastrophes on Workers Compensation, Life, and Health Insurance® {2004}

Center for American Progress, "Preventing Toxic Terrorism.”
Center for American Progress, "Toxic Traing and the Terrorist Threat”

Federal reading rooms are listed at www.epa.gov/oem/content/rmp/readin-
greom.htm. Portions of the RMPs other than off-site consequences analyses,
such as general facility information, can be viewed through the Right-to-Know
Metwork at hup:/data.tknet.org/rmp.

An early EPA review of RMPs reported that “the median endpoint distance for roxi
worst-¢ase scenarlos is 1.6 mlles, while the median endpaint distance for flam-
mable worst-case scenarios is 0.4 mikes:” James C. Betke, "Chemical Accldent Risks
in U5 industry: & Preliminary Analysls of Accldent Risk Data from U.5. Hazardous
Chemical Facilities® {Washington: Environmental Protectlon Agency, 2000).

Disregarding the most dangerous chemical and using ldentified alternatives
at gach of the top 161 facilitles would remove the patential for an off-site toxic
gas release from approximately two-thirds of the facllities, elther because
these facllisies have no additional RMP toxic chemicals or because using the
Identified alternatives would eliminate such chemicals. More than 100 million
people would be removed from harm's way if the 303 facilities listed In this
report converted to the Identified altematives.
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Assoclatlon of American Railroads, "Homeland Security Committee Urged to
Consider Safer Chemlcals; Chemical Companies Should Stop Manufacturing
Extremely Dangerous Chemicals™{2008).

Rail shipments of toxic inhalation hazard gases in the United States account
for 59 percent of tonnage and 95 percent of ton-miles amang all modes of
transport. General Accounting Office, "Rall Safety and Security: Some Actions
Already Taken to Enhance Rall Security, but Risk-biased Plan Meeded* (2003).

U.S. producers of ltiquid bleach without bulk transportation or storage of chio-
rine gas include: Odyssey Manulacturing, Tampa, Fla.: BleachTech, Seville, Ohlo,
and Petersburg Ya. funder construction); Kuehne Chernical, Delaware City, Del;
and K2 Pure Solutlons in California and Chicago, Il (under developrnent).

K2 Pure Solutlons,;Maklng Life Safer® (2008},

An additional top-tier facility, not listed in Appendix A, is the Chemical Unlcad-
ing Facility, Perris, Calif, which supports drinking water treatment through
trans-loading chlorine gas from rail to truck, This facility Is not cumently Inuse
but is under proposal to resume operatians.

Reported disinfection treatments for public water systems serving more than
100,000 peopie, Environmental Protection Agency, "Safe Drinking Water infor-
mation System”(2007).

Center for American Progress, "Preventing Toxic Terrorism?”

Government Accountabllity Office,”Securing Wastewater Facilities: Utllities
Mave Made Important Upgrades, but Further Improvements to Key System
Components May be Limited by Costs and Other Constraints” {2006}

G M bllity Office, “We Facilities: Experts'Views on

How Federal Funds Sheuld Be Spent 1o Improve Security”{2005); Natlonal
Drinking Water Advisory Council, “Findings of the Water Security Working Group,”
(2005}—canveyed to EPA June 3, 2005; Chemical Safety and Hazard Investiga-
tion Board, "Investigation Report: LPG Fire at Valero-McKee Refinery” (2008).

These water utilities report hokding on-site more than the RMP threshold 2,500
pounds of chlorine gas at any one time, according to the EPA's RMP data as of
April 25, 2008.

Manufacturers of equipment to produce bleach without bulk storage of chlorine
gas include Powell Fabrication and Manufacturing {for larger facilitles) and
Electrolytic Technalogies {for smaller facillties),

Eure Chior, *Chloring Industry Review 2006-2007°(2007).

U.S. Publi¢ Interest Research Group Education Fund, “Needless Risk: Ol Refimer-
les and Hazard Reduction®(2005).

Solld acld alkylation technolagies include InAlk from UOP-Honeywell and
AlkyClean, developed jointly by Albemarle Catalysts, Lummus Global, and Neste
Oll. An additlonzl process for the regeneration of spent sulfurlc acld alkylation
catalyst by electrolysls Is described in U.S. Patent 5,547 ,655.

Two petreleum refineries that use Reduce Yolatle Alkylation Process, or ReVAP,
modified hydrofluaric ackl are Valero Energy, Wilmington, Calif. and Holly
Refining, Woods Cross, Litah. Both refinerles report in RMPs submitted to the
EPA a vulnerabllity zone [or a worst-case release of hydrofluorlc actd that would
encompass mote than 200,000 pecple.

Three paper mills that converted off chlorine gas for different reasons are listed
on pages 12 and 13 of CAP's “Preventing Toxic Terrorism™report.

115, Public Interest Research Group Education Fund, "Pulp Fittion: Chemical
Hazard Reduction at Pulp and Paper Mills" (2007).
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. 35 See Eka Chemicals, www.purate.com.

36 "Medical Management Guldelines for Sulfur Bloxide,’ available at www.atsdr.cde,
govimhmi/ming 1 16.4tml (Jast sccessed Novemnber 2008).
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Vendors of sulfur-burning equipment Include, ameng others, MECS Inc. and
Chermithon Enterprises Inc.

3

®

See "Learn More About Sulphur®and *Sulphur 101," available at wiwwsulphusin-
stitute.org {last accessed September 2008).

3

-1

See for example Scuthern lonies Inc., www.southernionlcs.com.

40 An additional fertilizer manufacturing facility, Agriform, Woadtand, Calif,,
reports 1,011,979 people within a 12-mile vulnerabllity zone. However, this
wulnerabillty zone population Is plainly overstated within a 12-mile sadlus of
the facility, and for this reasan the facillty is not included among the top 101
highest-hazard facllitles in this report.

a

Direct uses of ammonla as fertilizer can be broken down as: anhydrous am-
menia (26 percent); ureafammaonium nltrate solutions {23 percent); urea (20
percent); ammonlum nitrate {4 percent); ammonium sulfate {2 percent); other
forms (3 percent); and multiple nutrlent forms {25 percent). Agency for Toxi
Substances and Disease Registry, “Toxlcological Profile lor Ammonia®{2004).

4,

L=

See for example Clean Harbors, Bristol, Conn,, in CAP's “Preventing Toxlc Terror-
sm®report.

4

w

The United $oybean Board lists seven companles that produce vegetable-
based polyols at www.soynewuses.org/ProductsGuide/ingredients_industrial-
Plastics.aspx.
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44 For example, PV5 Technologles in Augusta, Ga,, switched from rall to plpeline

4

@«

supply of chlorine gas, eliminating a worst-case chemical release vulnerabliity
zone that formerly encompassed 290,000 people.

European Chemical Industry Councll, “Chemistry Sectors/Colourants & Flllers/
Titanium Dloxide Manufacturers Association” available at www.cefic.org
{September 2008).

46 The first ¢ lal route to bu dlol used acetylene and formaldehyde.

4]

~

Other routes include processes used or designed by Mitsublshi Chemicals,
Lyondell (propylene oxide), BP/Lurg, Darien, Aker Kvaerner, Huntsman (malelc
anhydride), and Davy Process Technologles.

For PYC substitute materlals, see Frank Ackerman and Rachel Massey, “The
Economics of Phasing Qut PYC" (Boston: Tults University, 2003); web resources
from the Healthy Bullding Network, available at www healthybuliding.net/pvc/
index.html

+ 48 Jok Thoraton, Pandora’s Poison: Chiorine, Heaith, and @ New Environmental

4

5

i3

a

Strategy {Cambridge: MIT Press, 2000); Charles River Assoclates for the Chiorine
Institute, “Assessment of the Economic Benefits of Chlor-Alkall Chemicals to the
United States and Canadlan Economies”(1993).

Vulnerability zones for power plants using anhydrous ammonia average 21,506
people over 3.56 miles, and for power plants using aqueous ammonia 205
people over (.35 mikes. Working Group on Community Right-to-Know, "Unnec-
essary [Jangers: Emergency Chemical Release Hazards at Power Plants® (2004).

Congresslonal Research Service, “Memorandum to the Honorable Edward
Markey: RMP Facilities in the United States as of February 2008 {2008).
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1emical Facilities That Have Removed the Risk of a Toxic Gas Release

irvey by the Center for American Progress identified 284 facilities that have converted to safer chemicals or processes, or in a few cases moved
:ss populated arcas. This map shows their locations. No terrorist attack or accident can set off a catastrophic toxic gas release at one of these
lities. Dots are color coded to indicate the number of people in surrounding communities that are no longer at risk because of facility conversions.
ilities reported these population figures to the Environmental Protection Agency.

Population No Longer at Risk
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