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1.0 EXECUTIVE SUMMARY

Incident Description

On January 9, 2014, West Virginia Department of Environmental Protection (WVDEP) inspectors arrived
at the Freedom Industries (Freedom) chemical storage and distribution facility in Charleston, West
Virginia, in response to complaints from the public about a chemical odor. Upon arrival, WVDEP
inspectors discovered a chemical leaking from tank 396, an aboveground storage tank (AST). The leaking
chemical was originally reported as crude methylcyclohexane methanol (MCHM),* but 13 days later it
was determined to be a mixture of Crude MCHM and polyglycol ethers (PPH, stripped),?* called Shurflot
944.* The chemical mixture, determined by a post-incident lab analysis to be made up of mostly MCHM,®
escaped tank 396 through two small holes on the tank floor and traveled down a descending bank into the
adjacent Elk River. The holes were caused by pitting corrosion® that initiated on the internal surface of the
tank floor. The MCHM drained into the gravel and soil surrounding tank 396 and found multiple
pathways into the river. The secondary containment or dike wall, originally designed to control leaks, had
cracks and holes from disrepair that allowed MCHM to escape the containment. The leak also found a
pathway to the river through a subsurface culvert,” located under adjacent ASTSs.

After prompting by WVDEP, Freedom took action to stop the leak and prevent further contamination by
deploying services to recover the spilled MCHM and vacuum the remaining tank contents. However,
approximately 10,000 gallons of MCHM had already entered into the surrounding soil and Elk River.
Once in the river, the MCHM flowed downstream to the intake of the West Virginia American Water
(WVAW) water treatment facility, about 1.5 miles downriver from Freedom. WVAW'’s water treatment
and filtration methods were unable to remove all of the MCHM:; as a result, the MCHM contaminated the
drinking water within WVAW?’s distribution system. That evening, WVAW issued a Do Not Use (DNU)
order for 93,000 customer accounts (approximately 300,000 residents) across portions of nine counties.

Consequences

1 MCHM has a characteristic licorice-like smell that is detectable at concentrations as low as 1 part per trillion.

2 MCHM and PPH, stripped are used in froth flotation, to assist in the removal of impurities in coal for the mining
industry.

8 West Virginia Department of Environmental Protection. News Bulletin.
http://www.dep.wv.gov/news/Pages/Freedom-verifies-two-chemicals-(Crude-MCHM,-PPH)-in-tank.aspx
(September 7, 2016).

4 Although Shurflot 944 is the product name for the material that leaked from tank 396, this report refers to the
leaked material as Crude MCHM. MCHM is commonly used when referring to this incident and MCHM makes up
the greatest percentage of Shurflot 944.

5> The Occupational Safety and Health Administration (OSHA) obtained samples of the spilled material on the day of
the incident and had them analyzed by the Salt Lake Technical Center (SLTC). Through chemical analysis and gas
chromatography mass spectrometry (GC/MS), SLTC determined that tank 396 contained a mixture of MCHM and
PPH, stripped, consistent with Freedom’s claims. Major analytes detected in the analysis were 4-methylcyclohexane
methanol (pure MCHM) and 2-methyl cyclohexane methanol.

6 Pitting corrosion is a form of localized corrosion that leaves deep pits or holes in the surface of a metal.

" A culvert is a tunnel or pipe that is located under a structure and used to direct water, usually to prevent flooding of
a highway, street or road.
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After the issuance of the DNU order, hospital emergency departments reported an increase in patient
visits.® Public health officials reviewed 369 records of emergency room visits in 10 local hospitals
between January 9 and January 23, 2014. The records included patients who reported one or a
combination of symptoms including nausea, rashes, vomiting, abdominal pain and diarrhea following
exposure to the water through inhalation, ingestion and/or skin contact.® Although hospitals could not
confirm if MCHM caused the documented symptoms, public health agencies concluded that the
symptoms appeared to correspond with the first few days of the incident. The Safety Data Sheet (SDS) for
Crude MCHM lists eye, skin and respiratory irritation as hazards from exposure to undiluted MCHM.*
In addition to the symptoms reported immediately following the leak into the public water supply,
residents affected by the DNU order were advised to restrict usage of tap water for drinking, cooking and
bathing for 4 to 9 days, depending on their location. The DNU order resulted in closures of many
businesses, schools and public offices. The Federal Emergency Management Agency (FEMA), the West
Virginia National Guard, other state agencies and WVAW worked to ensure affected residents had water
available. Some residents reported that the unpleasant and highly detectable licorice odor of MCHM
remained in the water for several weeks following the leak, even after residents flushed their piping as
requested by WVAW and the West Virginia Department of Health and Human Resources (WVDHHR).
In a survey conducted by the West Virginia Bureau of Public Health (WVBPH) and the Centers for
Disease Control and Prevention (CDC), many residents reported belief that the water was not safe to
drink after WVAW lifted the water restrictions.™

Freedom’s communication to the public, state and federal agencies, WVAW and first responders
regarding the chemicals and quantity of chemicals involved in the leak was deficient. Freedom failed to
immediately communicate information about all the chemicals present inside tank 396 and did not inform
the public that the second chemical, a mixture of polyglycol ethers (PPH, stripped), was also present in
tank 396 until 12 days after leak discovery. Freedom instead provided the SDS for Crude MCHM to
WVAW and emergency responders after the spill. The SDS for Crude MCHM was the only available
information at the time incident, and although compliant with the OSHA requirements, offered little

8 West Virginia Department of Public Health and Agency for Toxic Substances and Disease Registry. EIk River
Chemical Spill Effects. http://www.dhhr.wv.gov/News/chemical-
spill/Documents/ElIkRiverMedicalRecordSummary.pdf (July 8, 2016).

9 West Virginia Department of Health and Human Resources. Findings of Emergency Department Record Review
from Elk River Chemical Spill.
http://www.wvdhhr.org/communications/news_releasessDHHR%20Press%20Release%20-
%20Findings%200f%20Emergency%20Department%20Record%20Review%20from%20E1k%20River%20Chemic
al%20Spill.pdf (July 9, 2016).

10 Eastman Chemical Company. Safety Data Sheet for Crude MCHM. Version 2.0. August 18, 2011. Safety Data
Sheets (SDS), formerly known as Material Safety Data Sheets (MSDS) contain important information about the
hazards of chemicals in a uniform format. SDSs must contain information such as chemical identification, first aid
and firefighting measures, physical and chemical properties and toxicological information among other categories.
In addition, SDSs must be readily accessible to employees and emergency responders. The Hazard Communication
Standard was recently updated to conform to the Globally Harmonized System Classification and Labeling of
Chemicals. The GHS uses the term *“safety data sheet” (SDS) and therefore the regulation no longer uses the term
“material safety data sheet” (MSDS). For purposes of this report, any safety sheet will be referred to as an SDS
despite the fact it may not comply with the updated format and was referred to as an MSDS at the time of the spill.
11 Center for Disease Control and Prevention. Disaster Response and Recovery Needs of Communities Affected by
the Elk River Chemical Spill. http://www.dhhr.wv.gov/News/2014/Documents/WVCASPERReport.pdf (July 9,
2016).
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information to establish the threat to humans. At the request of the WVBPH, the CDC used the available
toxicological information on the SDS to recommend a screening level of MCHM at 1 part-per-million
(ppm). Eastman Chemical Company, the Crude MCHM manufacturer, voluntarily conducted
toxicological testing on MCHM prior to the incident and made those studies available to public health
officials on the evening of January 10™. Though not required to do so, Eastman’s tests did not include
studies at low doses that would have assisted public health professionals in promptly communicating the
risk of exposure when residents began reporting symptoms. Freedom continued to revise its estimate of
the quantity released, which increased from about 1,000 to 10,000 gallons over the course of 12 days.

Key Findings

Chemical Safety Board (CSB) investigators gathered information to understand both the technical cause
of the MCHM tank leak into the Elk River as well as the role of WVAW and federal, state and local
agencies when responding to the contaminated water supply. In examining these issues, CSB identified
the following key findings:

1. At Freedom Industries, MCHM leaked from an aboveground storage tank (tank 396) through two
holes. These holes, measuring approximately 0.75 and 0.4 inches in diameter, formed due to
pitting corrosion that degraded the thickness of the tank floor from the interior. Although the soil
side of the tank bottom was corroded as most tank bottoms are, the amount of soil side corrosion
was insignificant compared to the pitting corrosion that directly led to the incident.

2. Once the MCHM escaped tank 396, it moved through the soil beneath the tank and migrated to
the Elk River through two pathways: (1) the failing secondary containment wall located between
tank 396 and the Elk River; and (2) a deteriorated underground culvert located around tank 396.

3. CSB found no documentation of prior inspections or maintenance conducted by Freedom or the
prior facility owner, Etowah River Terminal (ERT), that would have identified and addressed
internal corrosion in tank 396. Such inspections and/or maintenance could have identified and/or
addressed the interior corrosion and holes in tank 396.

4. Freedom was required to maintain adequate secondary containment under the West
Virginia/National Pollutant Discharge Elimination System (NPDES) General Water Pollution
Control Permit’s Stormwater Pollution Prevention Plan and the Groundwater Protection Rule.
Freedom was aware of the deteriorated secondary containment wall but did not repair it prior to
the incident. CSB found no evidence that Freedom or ERT implemented a Stormwater Pollution
Prevention Plan or Groundwater Protection Plan. WVDEP did not inspect the site for compliance
with these programs due to resource constraints.

5. Freedom did not have any leak prevention or leak detection system in place to immediately
provide natification of tank leaks.

6. Once the MCHM entered the Elk River, it flowed into WVAW'’s water intake, located about 1.5
miles away from the Freedom facility site. The water treatment process was not capable of
treating and removing the chemical. This allowed the MCHM to contaminate the drinking water.
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7. WVAW and WVBPH decided WVAW could not shut down its drinking water treatment system
because there was no alternative raw water supply and doing so could have compromised fire
protection and sanitation. In addition, depressurizing the water distribution system would have
caused extensive damage and further delays in water restoration. Accordingly, a “Do Not Use”
order was issued less than two hours after WVAW noticed MCHM in the filtered water.

8. The DNU order was not issued immediately because WVAW was mistakenly informed that
MCHM was a flocculant, rather than a frothing agent, and that only 1,000 gallons was released.
WVAW assumed its water treatment and filtration system was capable of treating and removing
the chemical from the water.

9. Source water protection efforts vary by state, and as a result, surface water treatment plants across
the U.S. are subject to different requirements to protect drinking water sources. In response to
new state requirements after the Freedom incident, WVAW submitted a source water protection
plan to WVBPH that goes beyond existing federal requirements. Because AW provides guidance
and some oversight through required policies to its subsidiary water utilities across the U.S., AW
is well positioned to establish requirements for its subsidiary surface water treatment plants to
develop and implement plans similar to WVAW?’s plan to ensure they are adequately prepared for
potential contamination events.

10. Local, state and federal public health officials only had information from Eastman’s Crude
MCHM Safety Data Sheet and later, toxicological studies, to communicate to the public and
credibly determine the risk of exposure. As the crisis evolved, residents in the Charleston area
were given unclear and conflicting announcements because of the changing information from
Freedom and government agencies, which increased public uncertainty about the safety of the
drinking water.

11. The American Water Works Association, a nonprofit scientific and educational association for
managing and treating water, is well positioned to assist water utilities by disseminating
important lessons that are learned from chemical contamination incidents that could potentially
affect a drinking water distribution system.

Lessons Learned

CSB’s investigation of Freedom led the agency to find several issues related to identifying and assessing
hazardous chemicals stored near water treatment intakes, as well as responding to and communicating
public health risks during drinking water contamination incidents. Since the incident, the State of West
Virginia, WVAW, and other agencies and organizations have established requirements and implemented
practices that have addressed many of the gaps that CSB identified early in its investigation. Because
requirements regarding ASTs and source water protection vary by state, CSB has developed the following
key lessons for AST owners and operators, state governments, drinking water utilities and public health
officials across the United States to use so that they are adequately prepared for, can respond to and are
able to effectively communicate the public health risks of an incident involving the release of a hazardous
chemical near a drinking water source.



Freedom Industries, Inc. Investigation Report Board Vote September 2016

1. AST owners and operators of facilities storing chemicals near drinking water sources should
establish regular inspection programs and routinely monitor tanks and secondary containment to
verify tank integrity and containment of leaks. They should coordinate with nearby water utilities
and emergency response organizations to ensure that the information about their stored chemicals
(e.g., chemical characteristics, quantity, toxicological information) is communicated and can be
made immediately available in the event of a leak.

2. AST owners and operators covered under existing regulatory programs (e.g., Spill Prevention,
Control, and Countermeasure; National Pollutant Discharge Elimination System) should ensure
that the associated spill prevention and protection plans under those programs are updated and
implemented to reduce the potential for leaks from ASTs and secondary containment.

3. Due to the large number of existing chemicals in commerce, EPA’s review of all chemicals under
the federal Toxic Substances Control Act could take years. Many of these chemicals lack
toxicological information; therefore, states should take immediate action to protect source waters
and the public from these unknown and potentially hazardous chemicals. This can be achieved
through increased inspections and enforcement at chemical storage facilities near water sources
and coordination between emergency response organizations and public health agencies.

4. States should establish Source Water Assessment Programs that mandate source water protection
planning by water utilities. States should ensure that water utilities have full and simple access to
the data necessary to support this mandate. Water utilities should complete Source Water
Protection Plans that include the following components:

System operational 