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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 later it
was determined to be a mixture of Crude MCHM and propylene glycol phenyl ether d),>*
called Shurflot 944.% The chemical mixture, determined by a post-incident lab an up of
mostly MCHM,® escaped tank 396 through two small holes on the tank floor
descending bank into the adjacent Elk River. The holes were caused by pitti hat initiated on
the internal surface of the tank floor. The MCHM drained into the gravela ding tank 396

After prompting by WVDEP, Freedom took action to s
deploying services to recover the spilled MCHM an
approximately 10,000 gallons of MCHM had alrea
Once in the river, the MCHM flowed downst
(WVAW) water treatment facility, about

event further contamination by
aining tank contents. However,

to the surrounding soil and EIk River.

of the West Virginia American Water

er from Freedom. WVAW’s water treatment
and filtration methods were unable to r CHM:; as a result, the MCHM contaminated the
drinking water within WVAW’s di . That evening, WVAW issued a Do Not Use (DNU)
order for 93,000 customer accou imaately 300,000 residents) across portions of nine counties.

Consequences

IMCHM hasac i -like smell that is detectable at concentrations as low as 1 part per trillion.

i used in froth flotation, to assist in the removal of impurities in coal for the mining
industry.
3 West Vij

4 Although 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.


http://www.dep.wv.gov/news/Pages/Freedom-verifies-two-chemicals-(Crude-MCHM,-PPH)-in-tank.aspx
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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

available. Some residents reported that the unpleasant and highly detectable
remained in the water for several weeks following the leak, even after,
requested by WVAW and the West Virginia Department of Health
In a survey conducted by the West Virginia Bureau of Public
Disease Control and Prevention (CDC), many residents rep
drink after WVAW lifted the water restrictions.™

their piping as
esources (WVDHHR).
and the Centers for

e water was not safe to

Freedom’s communication to the public, state and ies; WVAW and first responders
regarding the chemicals and quantity of chemi i e leak was deficient. Freedom failed to
immediately communicate information abg s present inside tank 396 and did not inform
the public that the second chemical, a mi e glycol phenyl ethers (PPH, stripped), was also
present in tank 396 until 12 days aft . Freedom instead provided the SDS for Crude
MCHM to WVAW and emergen r the spill. The SDS for Crude MCHM was the only
Ithough compliant with the OSHA requirements, offered

cordSummary.pdf (July 8, 2016).
ealth and Human Resources. Findings of Emergency Department Record Review

9 West Virginia
from EIk Rj 4
munications/news_releases/DHHR%20Press%20Release%620-
20Emergency%20Department%20Record%20Review%20from%20E1k%20River%20Chemic
: , 2016).

10 Eastman | 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).

2


http://www.dhhr.wv.gov/News/chemical-spill/Documents/ElkRiverMedicalRecordSummary.pdf
http://www.dhhr.wv.gov/News/chemical-spill/Documents/ElkRiverMedicalRecordSummary.pdf
http://www.wvdhhr.org/communications/news_releases/DHHR%20Press%20Release%20-%20Findings%20of%20Emergency%20Department%20Record%20Review%20from%20Elk%20River%20Chemical%20Spill.pdf
http://www.wvdhhr.org/communications/news_releases/DHHR%20Press%20Release%20-%20Findings%20of%20Emergency%20Department%20Record%20Review%20from%20Elk%20River%20Chemical%20Spill.pdf
http://www.wvdhhr.org/communications/news_releases/DHHR%20Press%20Release%20-%20Findings%20of%20Emergency%20Department%20Record%20Review%20from%20Elk%20River%20Chemical%20Spill.pdf
http://www.dhhr.wv.gov/News/2014/Documents/WVCASPERReport.pdf
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little 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 bot cause
of the MCHM tank leak into the Elk River as well as the role of WVAW and fe cal
agencies when responding to the contaminated water supply. In examining t dentified

the following key findings:

1. At Freedom Industries, MCHM leaked from an abovegroung nk 396) through two
holes. These holes, measuring approximately 0.75 and i eter, formed due to
pitting corrosion that degraded the thickness of the t 2 interior. Although the soil
side of the tank bottom was corroded as most tank
was insignificant compared to the pitting corrosi led to the incident.

2. Once the MCHM escaped tank 396, it mov
the Elk River through two pathways:
tank 396 and the Elk River; and

e soil beneath the tank and migrated to
condary containment wall located between
underground culvert located around tank 396.
3. CSB found no documentati ctions or maintenance conducted by Freedom or the
prior facility owner, Eto inal (ERT), that would have identified and addressed
internal corrosion i spections and/or maintenance could have identified and/or
addressed the in sion‘and holes in tank 396.

4. Freedom wa i aintain adequate secondary containment under the West

irgini llutant Discharge Elimination System (NPDES) General Water Pollution
rmwater Pollution Prevention Plan and the Groundwater Protection Rule.

re of the deteriorated secondary containment wall but did not repair it prior to

. CSB found no evidence that Freedom or ERT implemented a Stormwater Pollution
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 notification 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 treatin removing
the chemical from the water.

9. Source water protection efforts vary by state, and as a result, surface w. ts across
the U.S. are subject to different requirements to protect drinking wa onse to
new state requirements after the Freedom incident, WVAW submitte ter protection
plan to WVBPH that goes beyond existing federal requiremen rovides guidance
and some oversight through required policies to its subsidi ties across the U.S., AW
is well positioned to establish requirements for its subs ter treatment plants to

develop and implement plans similar to WVAW’s are adequately prepared for
potential contamination events.

rmation from Eastman’s Crude

10. Local, state and federal public health offici
i es, to communicate to the public and

MCHM Safety Data Sheet and later, t

credibly determine the risk of exp evolved, residents in the Charleston area

were given unclear and conflicti ts because of the changing information from

Freedom and government a increased public uncertainty about the safety of the

drinking water.
11. The American W tion, a nonprofit scientific and educational association for
managing and t er, is well positioned to assist water utilities by disseminating
important | learned from chemical contamination incidents that could potentially
affecta dri e ribution system.

Lesson

CSB’s i reedom led the agency to find several issues related to identifying and assessing
hazardo stored near water treatment intakes, as well as responding to and communicating
public heal 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.
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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 preventlon and protection plans under those programs are ated and

the federal Toxic Substances Control Act could take years. Many o
toxicological information; therefore, states should take immediate a

through increased inspections and enforcement at chemica age T tles near water sources
and coordination between emergency response organi and p health agencies.

4. States should establish Source Water Assessment andate source water protection
planning by water utilities. States should ens ies have full and simple access to
the data necessary to support this mandate. i ould complete Source Water
Protection Plans that include the followj :

a. System operational infor.
b. Source water delineati
c. Potential significa ination;
d. Management str
e. Source wate
f.  Communi ngency; and
g. Alternat of supply.
Source lans should be updated at least every 3 years or when there is a

the potential sources of significant contamination within the identified zone

5. utilities should engage with their Local Emergency Planning Committee and/or State
E y Response Commission to obtain Tier Il information and use that information to
identify water intakes that could potentially be at risk of contamination from those chemicals in
the event of a spill.

6. Water utilities should assess the capabilities of their water treatment systems to treat and remove
potential leaks from all potential sources of significant contamination within their zone of critical
concern. Where feasible, water utilities should use established laboratory analytical methods to
detect the presence or measure the concentration of potential hazardous chemicals or classes of
hazardous chemicals.
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7. Public health agencies should coordinate with water utilities, emergency response organizations
and facilities that store chemicals near drinking water sources to ensure that information
concerning chemicals and potential risks to the public are immediately available in the event of a
spill. They should establish a communication framework to ensure information, as it becomes
available, is communicated through one entity or organization.

Recommendations
As a result of the causes and findings of this investigations, CSB makes recommendations to the
following recipients (see Section 8 for the full language of the recommendations):

1. The American Water Works Association
2. American Water Works Company, Inc.
3. Eastman Chemical Company

O
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2.0 FACTUAL INFORMATION
2.1 Incident Description

2.1.1 Leak Discovery
On January 9, 2014, WVDEP received an air quality complaint of an odor suspected of coming from the
Freedom facility in Charleston, West Virginia (Figure 1).** At about 10:00 AM that same morning, the
Kanawha County Metro 911 call center received reports of a chemical odor at the intersection of
Interstates 1-77 and 1-79 in Charleston, about a half-mile from the Freedom site. WVDEP iaspectors

River.

e containment wall with a cinder
iately ineffective as the absorbent bag
lies onsite. The WVDEP inspectors

ater supply intake at the WVAW water
ered Freedom to remediate the site. At 11:56
ironmental Compliance Supervisor for WWAW

nown quantity into the ElIk River. When the WVAW
P inspector indicated it was a flocculant™ or a coagulant.
Freedom to collect the pooled MCHM.

Freedom personnel attempted to contain the flowing
block and a single bag of absorbent. This method p
floated away. Freedom had no additional leak
determined that the MCHM spill threatene
treatment facility, located 1.5 miles dow
AM, WVDEP notified the Water Q
(WVAW Supervisor) of the MC
Supervisor asked what MCH
At about 1:05 PM, a vacu

| p

VAW Supervisor drove to the Freedom site to obtain more
to CSB investigators that there was a noticeable sheen on top of the water

information.
i he leak location. While onsite, he was again informed that the MCHM

in the EIK

Number CH-2014-0193. 2014. http://www.courtswv.gov/supreme-court/clerk/pdf/cases-of-interest/covenant-v-
huffman/14-0112Appendix.pdf (accessed May 24, 2016).

13 Secondary spill containment is the containment of hazardous liquids in order to prevent soil and water pollution.
Common techniques include the use of spill berms to contain oil-filled equipment, fuel tanks, truck washing decks
or any other places or items that may leak hazardous liquids.

14 Downstream Strategies. The Freedom Industries Spill.
http://www.downstreamstrategies.com/documents/reports_publication/freedom-spill-report 1-20-14.pdf (accessed
May 24, 2016).

15 Both used in water treatment, flocculants and coagulants assist in clumping together suspended solids or
particulates to facilitate sedimentation.
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material was a flocculant. The WVAW Supervisor was familiar with the term because WVAW uses
flocculants on a routine basis.

The WVAW Supervisor called WVAW treatment plant operators to update them about the leak and
request that they turn on the powder activated carbon (PAC) and increase the potassium permanganate
feed as a precaution. There were printer issues at Freedom, and the WVAW Supervisor did not view a
hard copy of the Eastman Crude MCHM SDS until 1:00 PM that afternoon, about an hour after he arrived
onsite.'® Freedom provided the WVAW Supervisor with an SDS for Crude MCHM, but at the time, did
not disclose that fact that tank 396 contained both Crude MCHM and PPH, stripped. Uponteviewing the

Freedom or a trucking company, informed the WVAW Supervisor that MC
a flocculant. Frothing agents are used in the mining industry to separate coal
or bubbles to which coal particulates attach and can be separated.'’ S
the quantity released was between 1,000 and 5,000 gallons.

agent, not
ey create foam
P estimated that

Around 2:00 PM, WVAW operators reported a faint odor i
treatment plant. Based on the estimated quantity spilled, a
status of water storage within the distribution syste to continue to monitor the water
throughout the filtration process and relied on the rification system to remove the odor
and taste issues that may be associated with th Shortly after 4:00 PM, WVAW determined that
the filters did not fully remove the chemic M, WVAW advised the WVBPH and later
the Governor’s Office that MCHM was ter beyond the filters and that the water

er coming into the water
tion about MCHM and the

was not a viable option because
this impact would have lasted

uld have on fire protection and sanitation; furthermore,
tem been depressurized due to closing the intake.*

er consultation with the Governor’s Office, WVDEP and WVBPH,
order applied to customers in nine counties that receive water from

Shortly after 6:00 PM,
issued the DNU ord

WVAW’s Kanawha r ent Plant (KVTP) and lasted up to 9 days. On January 10, WVDEP
issued violatio under the State of West Virginia Water Pollution Control Act, Groundwater
Protectio tion Control Act. WVDEP found that the MCHM spill caused “conditions

not allo River by creating odors in the vicinity of state waters, by requiring an

16 That day, staff from the City of Charleston and Kanawha County Office of Emergency Management obtained the
current MCHM SDS and offered a copy to WVAW personnel, who stated they already had it.

17 Nalco Chemical Company. Process for Coal Flotation Using 4-methylcyclohexane Methanol Frothers.
https://www.google.com/patents/US4915825?dg=methylcyclohexanemethanol+froth&hl=en&sa=X&ved=0ahUKE
wid30-Kor7NAhXGNiYKHXQ3D6EQGEAEIIDAA (July 8, 2016).

18 Office of the Governor. After Action Review.
http://www.governor.wv.gov/Documents/After%20Action%20Review.PDF (July 8, 2016).

19 1bid.
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unreasonable degree of treatment for the production of potable water.”* WVDEP also issued a notice of
violation to Freedom for discharging MCHM, an air pollutant that caused an objectionable odor at any
location occupied by the public.?* WVDEP ordered Freedom to immediately remove the material from
the ASTs and submit a site remediation plan within 24 hours.

The WVBPH requested that the CDC recommend a safe drinking water level based on the Crude MCHM
SDS, the only information available shortly after leak discovery. The state obtained and adopted from the
CDC a1 parts per million (ppm) short-term screening level concentration for MCHM in drinking water
during the afternoon of January 10. WVAW, the National Guard and private labs develop method to

women to drink bottled water until “there are no longer detectable in the distribution
esident of Freedom
River during the initial

MCHM spill.?® The detailed leak discovery and response ti ts is depicted in Appendix A.

20 Department of Environmental Protection. Order Issued under the Water Pollution Control Act and the
Groundwater Protection Act.
http://www.dep.wv.gov/pio/Documents/Freedom%20Industries%200rder%208028.pdf (July 8, 2016).

21 Department of Environmental Protection. Notice of Violations to Freedom Industries. January 10, 2014.

22 State of West Virginia Department of Health and Human Resources Bureau for Public Health Commissioner
Office. Water Advisory for Pregnant Women. http://www.dhsem.wv.gov/Documents/Advisory%20-%201-15-
2014.pdf (July 8, 2016).

23 West Virginia Bureau of Public Health. CDC Statement on PPH. http://www.dhhr.wv.gov/News/chemical-
spill/Documents/CDCstmtonPPH.pdf (July 8, 2016).
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1:30 PM
8:16 AM WVAW Supervisor learns MCHM is a frothing agent 9:30 PM
WVDEP receives first r 4 3
i 11:56 AM Governor declares i;tate of emergency
WVDEP notifies WVAW
Supervisor of a possible 4:00 PM G .
flocculant spill in Elk River Odor detected downstream of WVAW filters 3
|
11:05 AM .
WVDEP arrives onsite.
Freedom employee notices MCHM ~N DNU order annou
2:00 PM
Odor detected in WVAW river water sample

Figure 1. Leak response timeline for January 9, 2Q

2.1.3 Consequences
As a result of the MCHM leak, residents and visitors in th ongaked served by WVAW were
advised to restrict their tap water usage, and many pe or bathed in the water before or
during the water use restrictions reported various s I toxicological studies showed
dermal and eye irritation at high concentrations of nd pure MCHM.? During the spill,
residents contacted the West Virginia Poiso rashes, nausea, vomiting, diarrhea and
other symptoms.? Immediately followin , area hospitals reported an increase in

ausea (most common), rash, vomiting, abdominal
pain and diarrhea.?’” Between Jan anuary 23, 2014, WVBPH and ATSDR reviewed 584

ords, 369 records were further analyzed for patients who
had symptoms and reported ater. Of the 369 records analyzed, 13 patients were
hospitalized for chronic g kidney, liver or lung disease, and the remaining 356 were
treated and released ng intravenous fluids and/or medications for nausea or itching.?

WVBPH and ATSD 2.6% of the patients reported exposure to MCHM-contaminated water
while bathing, i ther skin contact; 43.9% from eating, drinking or swallowing; and 14.6%
through in i on 4 for a description of the public health impact).?

24 According to ATSDR and WVBPH, it is possible that the symptoms reported to be caused by MCHM could have
been caused by other mild clinical illnesses such as a cold, flu or viral infection.

%5 Dourson, Michael, et al. Report of Expert Panel Review of Screening Levels for Exposure to Chemicals from the
January 2014 Elk River Spill. TERA. May 12, 2014.
http://www.tera.org/Peer/WV/WV%20Expert%20Report%2012%20May%202014.pdf (September 15, 2016).

2 |bid.

27 1bid.

28 |bid.

2 |bid.
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The spill affected 93,000 customers (approximately 300,000 residents) in nine West Virginia counties,*
including roughly, 51,400 residents in Charleston, West Virginia, the state capital. In the days following
the spill, local residents were given a number of drinking water announcements that were unclear and
confusing.

Samples collected from the water distribution system in public buildings and schools on January 25
revealed that MCHM levels were 50 parts per billion (ppb), consistently lower than the safe concentration
established by CDC at 1 ppm. Despite these low concentrations of MCHM in the laboratory tests, many
citizens continued to detect MCHM odors and reported remaining skeptical of the overall ty of the
drinking water for several weeks following the incident.*

Immediately following the DNU order, the State of West Virginia was challen i potable

water to residents and healthcare facilities. Emergency responders made it a water first
to healthcare providers and schools so they could maintain continuous operat est Virginia
National Guard, first responders, city governmental agencies, civic gra state agencies

bottles and 19,000,000
bottles (16 ounces and smaller) to the public during the water arious stores were also
able to stock large quantities of bottled water after the incid :
including another WVAW facility and four publicly owne ed additional water via 14 bulk
water tankers to those affected by the DNU order. W, k water for 7 weeks following the

spill.

In Charleston, the spill plume in the EIK Ri ed nawha River and flowed down into the Ohio
River. A study by the U.S. Geological S ill components in river and tap water samples as
far downriver as Louisville, Kentuc iles downstream of the spill).34

2.2 Freedom Industries

Freedom Industries, organi on in 1992, identified itself as a full-service producer of

specialty chemicals for t , steel"and cement industries. The company produced freeze
conditioning agents uppressants, flotation reagents and water treatment polymers in
addition to other spec s.% Freedom had ownership of the facility for only 9 days prior to the

13, Freedom merged with the prior site owner, the Etowah River Terminal,
harleston, Freedom stored and sold MCHM, calcium chloride and glycerin.

31 2010 Census. http://www.census.gov/ (August 8, 2016).

32 See supra note 18.

33 See supra note 18.

34 Forman William T., et al. Determination of (4-methylcyclohexyl) Methanol Isomers by Heated Purge-and-Trap
GC/MS in Water Samples from the 2014 EIlk River, West Virginia, Chemical Spill. Chemosphere Volume 131 July
2015 p2170224. http://www.sciencedirect.com/science/article/pii/S0045653514012648 (September 8, 2016).

3% Bloomberg. Company Overview of Freedom Industries.
http://www.bloomberg.com/research/stocks/private/snapshot.asp?privcapld=4614734 (July 8, 2016).

% Prior to the merger, Freedom and ERT were separate entities; however, both companies were owned by three of
the same principals. On December 6, 2013, the equity in Freedom was acquired by Chemstream Holdings, which
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Freedom temporarily stored chemicals in ASTs and carried out financial transactions between chemical
manufacturers and end-users. Freedom was accessible by barge and truck, but all movement into and out
of the site in recent history was conducted strictly by truck in bulk shipments. Material that arrived at the
Freedom facility was discharged from the tank trucks into the storage tanks. The facility had two
computer-controlled loading and unloading zones with elevated platforms that were sloped and graded to
contain the contents of tank trucks. The inventory was measured as material was shipped to customers.
When customer specifications required blending, pre-weighed tankers received the desired quantity of
material and then took it to a blending facility. On the day of the incident, 19 employees listed on
the company roster; 18 of those were located onsite.

2.2.1 Site History
Dating back to the late 1930s, the site stored a variety of chemicals in ASTs i ners and
operators. The property is bordered to the north by a wooded area. To the ea i
corridor and Barlow Drive. A steep wooded slope is located beyond B,

ediately south of the site, while the Elk River is located along the western

border. g Company was the original owner of the facility and purchased various acreages of

also acquired all of the membership interests in ERT. At the time of acquisition, Poca Blending, LLC (Poca), and
Crete, LLC (Crete), were wholly owned subsidiaries of Freedom. On December 31, 2013, a corporate restructuring
occurred pursuant to which Etowah, Poca and Crete were merged with and into Freedom, with Freedom as the sole
surviving entity following the merger. The property, including tanks and related equipment, had been sold to
Chemstream Holdings, which had acquired its ownership of the equity in Freedom and membership units of ERT
just 34 days prior to the incident. The facility and the storage and distribution processes were not changed by
Freedom after the purchase until the January 2014 incident.

37 Shaw Environmental, Inc. Additional Site Characterization Former Pennzoil-Quaker State Etowah Terminal.
November 2003.
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land between 1938 and 1947. Over time, varying sizes of ASTs were added as the facility grew. Prior to
ERT’s ownership of the site, it was owned by Pennzoil-Quaker State (PQS) (formerly known as Pennzoil
United, Inc.). PQS sold the land and equipment to ERT in 2001.%

The site consisted of a two-story warehouse/office building, a garage/storage building, asphalt parking
lots, a graveyard, a fire (pump) house, a flare, a fuel loading rack, an oil loading rack, an oil/water
separator, a dock, two former fire houses, a former pump house, a former loading rack, 19 ASTs and
associated aboveground product piping. The ASTs at ERT were installed in 1938, 1940, 1945, 1950 and
1951, with the exception of an 8,000-gallon additive tank that was installed in 1991 (see Table 1). Table 1
identifies the 14 main ASTSs located inside the diked areas and describes the AST con 3 (before
Freedom owned the facility) and in 2014 (after Freedom took ownership of the facil

Table 1. AST Conditions: Former PQS Etowah Terminal and Freedom in 2014

Historical AST Conditions

8,000

393 1951 420,000 OFf Spec Glycerin Blends
394 1938 420,000 lycerin
395 1938 46,200 MCHM, PPH, stripped*®
396 1938 46,200 MCHM, PPH, stripped
397 1938 MCHM, PPH, stripped
398 1945 Glycerin
399 1940 Glycerin
400 1940 Gasoline Glycerin
Gasoline Glycerin
Gasoline Weak Salt
Diesel 28% Calcium Chloride
Diesel 35% Calcium Chloride
Diesel 38% Calcium Chloride

eparator located on the eastern side of the site, which then drained into the Elk
at fell on the asphalt parking lot located on the southern end of the site flowed into

ERT operated the site as a bulk storage terminal for freeze conditioning agents including ethylene glycol
and calcium chloride solutions and was zoned for industrial use. The sale from PQS to ERT included all
tanks on the site, including tanks 395, 396 and 397, which were subsequently used to store MCHM for

38 The real estate purchase agreement was signed on October 5, 2001, by PQS.
39 Tank 395 was mislabeled as Glycerin at the time of the incident.
40 The site drainage will be discussed in detail in Section 3.2 of this report.
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sale and distribution to various customers in the Charleston area. At the time of the sale, tanks used to
store lubricant oil residue and diesel fuel (tanks 393, 394, 395, 396, 397, 403, 404 and 405) were not
cleaned by PQS. If ERT were to introduce different chemicals to these tanks, it would have had to clean
the tanks prior to their use to eliminate any product contamination. Only tanks that contained gasoline
(tanks 398, 399, 400, 401 and 402) were cleaned by PQS so that, if needed, ERT would have been able to
demolish and dispose of the tanks, lines and piping without additional cleaning.** At the time the sale to
ERT was completed, permits, approvals and authorizations from federal, state and local governments
relating to the property and equipment were required as shown in Table 2. An ERT site plot plan from
2010 (Figure 3) displays the facility layout that remained largely unchanged after Freedom.took
ownership.

Table 2. PQS and ERT Environmental Permits and Reports*

West Virginia Department of Environment Certificate to Operat
Division of Environmental Protection Yearly Inspection
Office of Air Quality

West Virginia Department of Environment
Division of Environmental Protection
Office of Water Resources ( 59 (ERT/Freedom Only)

ater Protection Fee

PDES Permit ID #WV0111457 (Yearly
spection for PQS and ERT)

Annual Tier 11 Filing Fee

West Virginia Emergency Resp
Commission

United States Coast Guatr,
Qil Pollution Act

Operations Manual (Subject to Yearly Review)
Facility Response Plan (Yearly Review by United
States Coast Guard)

Spill Prevention, ountermeasure | Spill Prevention, Control, and Countermeasure
Plan (Subject to 5-Year Review)

nd Reauthorization | Annual Filing

Superfu
Act (S

Local Response Commission

SARA Title 313 Annual Filing

4! Pennzoil-Quaker State Company. Real Estate Purchase Agreement. PQS: Texas. October 2001.
42 This is a complete list from the 2001 purchase agreement that identifies permits that were required for PQS’s prior
use of the property.
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2.2.2 torage

2221 M Tanks
Thirteen ASTs were located on the Freedom site at the time of the incident. These tanks included three

46,200-gallon ASTs (395, 396 and 397) containing MCHM and PPH, stripped (Figure 4).** Before 2009,
the tanks were used to store either glycerin or calcium chloride. According to a March 2014
decommissioning plan developed by contractors, tank 396 held 88.5% Crude MCHM, 7.3% PPH,

stripped and 4.2% water by weight on the day of the incident.

4 MCHM is used in the froth flotation process of coal washing and preparation.
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Figure 4. MCHM- and PPH, stripped-containing ost-incident. (Source: CSB)

Tanks 395, 396 and 397 were 20 feet in diameter b e tanks had a lap-riveted** shell, cone
roof and a ¥-inch lap-welded*® bottom. Tank ank that was used to mix MCHM and
PPH, stripped to produce a product known lot 9447 The final product was stored in tanks 396
and 397 as well as in totes for sale (Figur

\ ¢

4 Lap riveting is riveting in which the ends or edges of plates overlap and are riveted together.
4 A lap joint is formed by overlapping two plates and welding them together.
4 ShurFlot 944 is a Freedom Industries product used for flotation in the mining industry.
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Figure 5. A ShurFlot 944 tote located at the Fr:

2.2.2.1.1 ShurFlot 944
ShurFlot 944 was Freedom’s propriety blend
product that leaked into the Elk River.*” A
blend of alcohols, glycol ethers and carb
brown liquid with a strong odor. Ve
states that it can cause skin, eye
in nausea and vomiting.

CHM and PPH, stripped, and was the
m’s SDS, ShurFlot 944 is composed of a
duct, used for flotation, is a clear dark yellow or
CHM exposure, Freedom’s SDS for ShurFlot 944
tation and is harmful if swallowed, possibly resulting

2.2.2.1.2 Crude MC
Tank 396, the tank t
stripped. Crude
mixture of six

ring the incident, contained a mixture of Crude MCHM and PPH,
red by the Eastman Chemical Company (Eastman),*® contains a
ical compounds, including pure MCHM and water (see Table 3).*° 4-

the greatest percentage of Shurflot 944.

48 Eastman, headquartered in Kingsport, Tennessee, manufactures specialty chemicals and products including
additives, adhesives, fibers and specialty fluids for industry, transportation, construction, agriculture and other
markets. Eastman commercialized MCHM for coal purification in 1996. In 1997, Eastman voluntarily conducted
toxicology studies of Crude MCHM. As of the publication date of this report, Eastman is the only U.S. producer of
Crude MCHM.

4 Crude MCHM is a colorless liquid at room temperature. According to the Eastman SDS, Crude MCHM freezes at
32°F (0°C) and boils at 356°F (180°C). It has a flash point of 235°F (112.8°C) and is water soluble with a density
less than water. Crude MCHM has a Hazardous Material Identification System health rating of 2 of 4, flammability
rating of 1 of 4 and a chemical reactivity rating of 0.
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MCHM (CH3CsH10CH20H), or pure MCHM, made up the highest percentage of the mixture and was the
main ingredient that entered the drinking water supply.* 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). The chemical analysis was completed using gas
chromatography mass spectrometry, and SLTC determined that tank 396 contained a mixture of MCHM
and PPH, stripped that was consistent with Freedom’s claims. Major analytes detected in the analysis
were 4-methylcyclohexane methanol (pure MCHM) and 2-methylcyclohexane methanol.

Table 3. Crude MCHM Compounds and Percent Concentration from Eastman SDS (Revised Augu

Chemical Name Range of Concentrations

4-methylcyclohexanemethanol 68-89%
4-(methoxymethyl)cyclohexanemethanol 4-22%
Water 4-10%
methyl 4-methylcyclohexanecarboxylate 4-10%
dimethyl 1,4-cyclohexanedicarboxylate 5%
Methanol 1%

1,4-cyclohexanedimethanol 1-2%

Crude MCHM, an alcohol, is used in the froth flotatio coal and to remove impurities®
that contribute to pollution during combustion. It a i ent to bind to organic matter. The
patent for MCHM claimed prior agents used for thi ch as 2-ethyl hexanol, were believed to
cause birth defects, and MCHM is a less haz; to conventional frothing products.®® The
eimined to be detectable at concentrations as low as

According to the Eastman Crude people should avoid contact with undiluted MCHM

during handling, as it can ¢ rritation. At elevated temperatures, MCHM vapors can also
cause eye and respirator WICHM is also listed as harmful if swallowed (Figure 6). No
occupational exposurgade ethods or limits exist for MCHM. The Eastman SDS lists exposure
limit information on I, which makes up 1% of the mixture.

50 Unless stated otherwise, the term “MCHM?” in this report will refer to the Crude MCHM mixture (comprised of
>68% pure 4-MCHM) that leaked from tank 396.

51 Impurities could include silica, pyrite or clay. C&EN Washington. Obscure Chemical Taints Water Supply.
http://cen.acs.org/content/dam/cen/92/7/09207-cover.pdf (July 8, 2016).

52 Nalco Chemical Company. Process for coal flotation using 4-methylcyclohexane methanol frothers.
https://www.google.com/patents/US4915825?dg=methylcyclohexanemethanol+froth&hl=en&sa=X&ved=0ahUKE
wid30-Kor7NAhXGNIiYKHXQ3D6EQ6AEIIDAA (July 8, 2016), C&EN Washington, Obscure Chemical Taints
Water Supply. http://cen.acs.org/content/dam/cen/92/7/09207-cover.pdf (July 8, 2016).

53 One part per trillion is analogous to one drop of detergent in enough water to fill a string of railroad cars 10 miles
long.
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|[SECTION 2: Hazards identification

WARNING!

HARMFUL IF SWALLOWED

CAUSES SKIN AND EYE IRRITATION

AT ELEVATED TEMPERATURES, VAPOR MAY CAUSE IRRITATION OF EYES AND RESPIRATORY TRACT

Figure 6. MCHM Safety Data Sheet excerpt. (Source: Eastman Chemical 2011)

2.2.2.1.3 Polyglycol Ethers (PPH, stripped)
Twelve days after the MCHM spill became known, Freedom disclosed that an a
stripped, was also present in tank 396 at the time of the leak. PPH, stripped,** ce froth
flotation, made up 7.3% of tank 396°s contents. To make PPH, stripped, Fr
propylene glycol phenyl ether and di-propylene glycol phenyl ether, bo
Chemical Company (Dow). Freedom also removed any sodium hyd
formulation process.

The Freedom SDS for PPH, stripped states that the chemi
ethers and the exact chemical identities are proprietar
the SDS, PPH, stripped causes skin and serious eye
PPH, stripped vapors. It is also a combustible liqui

made up of 100% polyglycol
t protections.*® Also according to
dlers are instructed to avoid inhaling

The chemical constituents of PPH, strippe D ene glycol phenol ether and di-propylene glycol
phenyl ether, pose similar potential he eeording to the Dow SDSs, both chemicals can cause
eye and skin irritation and have lo in absorption or ingestion.>® These chemicals have
been found to cause birth defect only at levels toxic to the mother.>’

2.2.3 Post-Incident E
On January 10, 2014,
all ASTs and store t
addition, the or

ued a Consent Order to Freedom to begin removing all material from
n offsite area that provided adequate secondary containment. In
reedom to immediately take all necessary measures to contain, recover and
caped the breached AST and secondary containment dikes, including

ected waterways. The order also required Freedom to immediately conduct an

5 Unless stated otherwise, the term “PPH” in this report will refer to the Freedom’s PPH, stripped product that was
also present in tank 396.

%5 Freedom Industries. PPH, Stripped SDS. http://www.dhsem.wv.gov/Documents/PPH%20Stripped%20MSDS.pdf
(July 8, 2016).

%6 Dow. Propylene Glycol Phenol Ether SDS.
http://www.dow.com/webapps/msds/ShowPDF.aspx?id=090003e8806933b4 (July 8, 2016).

57 Dow. Di-propylene Glycol Phenyl Ether SDS.
http://www.dow.com/webapps/msds/ShowPDF.aspx?id=090003e8806933b4 (July 8, 2016).

%8 A boom is a temporary floating barrier used to contain leaks on a body of water.
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integrity test of all ASTs and secondary containment structures for the entire facility.*® In addition,
Freedom was required to submit to WVDEP a corrective action plan that would include the following:

1. An outline of all actions to be taken to immediately remove and appropriately store materials
from the site.
2. A detailed plan to appropriately implement a remediation of all contaminated soil and/or
groundwater.
3. An outline of how all contaminated material and/or unusable product will be properly disposed.
4. A plan and schedule for the ultimate disposition of the products stored in these tanks, including
the MCHM that was being stored at the Poca Blending facility.®
By January 11, 2014, Freedom had removed all of the MCHM from the ASTs andatra % ffsite to
Poca Blending, LLC in four large banker tanks.®* On January 17, 2014, Freed fo uptcy

with the U.S. Bankruptcy Court Southern District of West Virginia. On Jan VVDEP issued
a consent order to Freedom to dismantle and manage removal of all AS ng, machinery

runoff monitoring and storage compliance with the WVD
including the office, garage and storage facility, were n

and only the office/warehouse, garage and
oluntary Remediation Program in late
iation since then (Figure 8). See Appendix B

storage buildings remain (Figure 7). Freedo
February 2015, and the land has undergone
for a summary of fines and charges to

%9 West Virginia Department of Environmental Protection. Consent Order Issued under the Water Pollution Control
Act West Virginia Code, Chapter 22, Article 11 and the Groundwater Protection Act West Virginia Code, Chapter
22, Article 12: Order No. 8207; WVDEP, Charleston, WV. November 12, 2014.

80 West Virginia Department of Environmental Protection. Order Issued under the Water Pollution Control Act West
Virginia Code, Chapter 22, Article 11 and the Groundwater Protection Act West Virginia Code, Chapter 22, Article
12; WVDEP Charleston, WV. January 10, 2014.

61 See supra note 60.

62 United States Bankruptcy Court Southern District of West Virginia. Case No. 2:14-bk-20017 [2014 Bankr.
S.D.W.Va. (No. 2:14-bk-20017)].
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83 Kemp, K. Soil Removal to Start at Freedom Site. Charleston Gazette.
http://www.wvgazettemail.com/article/20151204/GZ01/151209787 (July 11, 2016).
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Googleearth
C

S (el

Figure 8. Freedom site post

2.2.4 Proximity to Water Treat d Transmission Main
The Freedom facility is located approxima upstream from the raw water intake of the
WVAW® Kanawha Valley Treat 9).

8 WVAW is discussed in further detail in Section 4.6 of this report.
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Figure 9. Location of the WVAW water inta El ver. (Source: WVAG)

When WVAW KVTP was being designed, compa
Commission (PSC), to consolidate three existi
on the EIk River upstream from Freedom
Kanawha River at Chelyan was denied b
March 27, 1969, because Kanawha
submitting revised plans, WVA
intake on the Elk River at the

itially proposed, to the Public Service
and to use two intakes—an existing one
e Kanawha River. The intake on the

inia Department of Health® in a permit issued on

the Department of Health for a new single river
nt site.

WVAW’s service area C 2 counties, nine of which were directly affected by this incident. CSB
estimated the distan m lease at Freedom to the WVAW KVTP water intake was 1.69 miles
downstream in the El re 10).

8 West Virginia Department of Health is currently known as West Virginia Department Bureau of Public Health.
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Googlegar
¢ O [
g i

relied on access to quality water. The G e water distribution system affected public
ediately following the incident. WVAW and KVTP
hrough the water distribution system and how the

er the incident and in the weeks that followed. It is

d operations of the water utility company and the water

1ze their level of involvement in this incident. The rest of Section 2 of
und on these entities, while a more detailed assessment of the plans,
followed is discussed in Section 4.6.

played a key role in how the che
contamination was remediatedgi
important to understand
treatment plant in ord

2.3 W i erican Water

jary of American Water®® that provides water service to approximately 550,000 people
in West Virginia. WVAW also serves many industrial clients locally including
Toyota, Do emical and Bayer CropScience.®” Currently, WVAW has four operating regions that
include 17 facilities, nine of which are water treatment plants. WVAW?’s service area (Figure 11)
comprises portions of 12 counties, nine of which were directly affected by this incident.

66 American Water is discussed in Section 4.6.
7 American Water. http://www.amwater.com/wvaw/About-Us/ (July 13, 2015).
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West Virginia ¢ Major Service Areas

O Lewis County
Putnam
(O County O Braxton County
Cabell
Ocounty __ Kanawha o gf:::f f
County
Wayne < O O Boone O Fayette

County ‘l-:rggt'; County  County

Summers ()
County

~Mercer County

Figure 11. Major service areas in West Virginia. (Source;

ations are intended to
ncreases are directly

The West Virginia PSC sets rules that WVAW is required to follov
ensure the public is receiving high-quality water at a fair price
related to the cost of providing high-quality service and ar C review process and
approval by the West Virginia PSC.®® WVAW follows regu by the U.S. Environmental
Protection Agency (EPA) and enforced by WVBPH rej 0 help provide high-quality
drinking water. WVAW conducts more than 45,00 ar for about 100 potential contaminants,
checking drinking water quality at every stag ment and delivery process.%

2.3.1 Kanawha Valley Treatmept

WVAW KVTP is a conventional ¢ i
Kanawha Valley System—a surf
water to approximately 93,6
District is 50 million gall
rate of approximately 22,
plant treated on ave
approximately
in the system is

iltration water treatment facility that serves the

. At the time of the incident, KVTP was supplying
ions. The maximum treatment for the Kanawha Valley

). In 2010, the plant treated on average 32 MGD of water at a
ons per minute while operating 24 hours per day. Later in 2014, the
The plant supplies water through a distribution system of

pipeline to a total population of 195,000.” Finished water storage capacity
be approximately 38 million gallons in 104 tanks.

% 1bid.

8 West Virginia American Water. The Care of Water. West Virginia American Water: West Virginia. 2016.
http://www.amwater.com/filessAMER0525 WYV_WEBbrochure.pdf (July 22, 2016).

0 The 195,000 population served is based on multiplying customer accounts by census data regarding household
size.
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Public surface drinking water sources are treated through various steps that include coagulation and
flocculation,” sedimentation, " filtration” and chemical disinfection.” The KV TP facility receives water
from the EIk River and treats it through chemical and filtration processes. Raw water enters the water
treatment plant from a conventional side-channel intake. A floating boom and three bar racks,
approximately 15 feet high, prevent floating material and large debris from entering the system, while
parallel traveling screens catch smaller, suspended debris. Upon intake, potassium permanganate
(KMnOg) and polyaluminum chloride, a flocculant, are added to the river water to oxidize chemical
contaminants such as iron, manganese, arsenic or other organic chemicals and remove suspended solids.”
Then sodium hydroxide, a caustic soda, can be added to remove organic contaminants when needed. The

taste and odor.”” A coagulant,’® polyaluminum chloride, and a polymer calle
remove turbidity via mixing during the coagulation and flocculation ge blanket
clarifiers where solids are removed. Prior to moving to the GAC fi can be added when
conditions dictate for pre-filtration disinfection.” More sodiu r ed to adjust the pH; zinc
ortho-phosphate is added as corrosion control to create a pr veflaye e pipes in the water
distribution system, and to prevent leaching of lead from s d fluoride is added at 0.7 ppm

1 Coagulation and flocculation are the first st
the water. The positive charge of these chemi

nt. Chemicals with a positive charge are added to
e negative charge of dirt and other dissolved particles
he chemicals and form larger particles, called floc. Center for

http://www.cdc.gov/healthywater/d
2 During sedimentation, floc se

ater_treatment.html (March 28, 2016).

f the water supply, due to its weight. This settling process is
water/drinking/public/water_treatment.html (March 28, 2016).

78 Once the floc has settle m of the water supply, the clear water on top will pass through filters of
varying compositions nd charcoal) and pore sizes, in order to remove dissolved particles, such as dust,
parasites, bacteria, vir Is. http://www.cdc.gov/healthywater/drinking/public/water_treatment.html
(accessed March
™ After the wat
remaining i
business

ed, a disinfectant (for example, chlorine or chloramine) may be added to kill any
d viruses, and to protect the water from germs when it is piped to homes and
“0ov/healthywater/drinking/public/water_treatment.html (March 28, 2016).

of Common Chemicals Used in Public Water System Treatment.
a/wateroperators/wv_advanced_course/resources/I2ul/lI2appendix.pdf

(March 28,
76 powdered activated carbon is an organic material often made of wood, lignite, and/or coal which absorbs natural
organic compounds, synthetic chemicals and controls taste and odors.

" McGuire, M. J. Oxidation Studies with Crude 4-methylcyclohexanemethanol in Water. Technical Memorandum.
Michael J. McGuire Inc. West Virginia Testing Assessment Project: West Virginia. May 2014.

78 Coagulants cause the suspended matter in water to clump together, due to either a physical texture of the chemical
or the electrical charges of the coagulant and the colloidal particles.
http://www.wvdhhr.org/wateroperators/wv_advanced_course/resources/12ul/I2appendix.pdf (March 28, 2016).

79 Chlorine is added twice to the treatment process, once before the GAC filters and the second time at the filters.
McGuire, M. J. Oxidation Studies with Crude 4-methylcyclohexanemethanol in Water. Technical Memorandum.
Michael J. McGuire Inc. West Virginia Testing Assessment Project: West Virginia. May 2014.
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to prevent dental cavities.®® Finally, this water moves to the clearwel

|,81

where the chlorine is given

retention time to disinfect the water and then it is distributed into the system. See Figure 12.

—-

Water Treatment Plant

—-

H

To Sanitary System

Figure 12. A simplified process diagral
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Rapid
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Clarified Water
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3.0 TECHNICAL ANALYSIS

80 See supra note 76.

Chemically-treated Water

of

er

I

ater
ribution
System

nt plant. (Source: CSB)

s points of the treatment process (i.e., raw,
ter filtering, finished water) for turbidity, pH and
plant water for iron, manganese, chloride,

dor and take samples from the finished water to test
erators check zinc and aluminum levels in the finished
asurement taken from the raw water. Operators calibrate pH
e a day. During each shift, employees conduct a full plant
ment, chemical feed rooms, chlorine room, high and low service pumps,
nt. Every night, employees monitor flow meter readings from the
take, power building and substation. Every 4 hours, employees monitor and

chlorine levels at booster stations. On a daily basis, KVTP does not test for
nless the results of the previously discussed water tests are abnormal or there are
ality parameters. A more detailed assessment of the plans, policies and procedures
oring and testing is discussed in Section 4.6.3.

8L A clearwell is a contact tank that provides chlorine disinfection to treated water prior to being pumped to the

water distribution system.
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Following the incident, CSB examined the tanks, containment wall and surrounding terrain to determine
the cause of the MCHM spill and to understand the failure that allowed the contents of the tank to leak
and travel into the Elk River. CSB also requested and reviewed available documentation of specifications
and prior inspections of the MCHM tanks and other tanks at the site. The technical analysis found that:

1. MCHM leaked from tank 396 through two holes (approximately 0.75 and 0.4 inches in diameter)
on the tank floor, caused by pitting corrosion that degraded the thickness of the floor from the
tank 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 through the holes on the bottom, it trave
surface, moved through the soil and gravel pad beneath the tank, and ex
pathways to the Elk River: (a) through the failing secondary contain
the deteriorated underground culvert.

3. CSB found no documentation of prior maintenance or inspectig
have identified and addressed internal corrosion in tank 396

4. Freedom and ERT did not validate the integrity of the s
they maintain the secondary containment wall that s
was in poor condition; as a result, cracks and hole
escape the containment and travel into the El

5. Freedom did not have any leak prevention
provide notification of tank leaks.

6. Extremely cold weather conditions i Jan 14 may have caused a frost heaving effect
in the ground surrounding the Fr vement of the tank bottom or soil beneath the
tank may have contributed to thie o CHMspill.

r ERT that would
ment system, nor did
s despite knowing the wall

owed the leaking MCHM to

ystem in place to immediately

3.1. Tank Failure Analy

I ction

certified by the American Petroleum Institute (AP1)®? conducted
tanks 395, 396 and 397 to document the most recent condition of the
d t0 determine the exact route through which MCHM leaked from the tank
ter tanks were most likely constructed in the late 1930s and the material
with tanks of that vintage typically used to store petroleum products.?* The

3.1.1 Tank Entry a
After the incident, tanki
internal and externa
tanks prior to di
or tanks.® The
properti

82 The American Petroleum Institute is a trade association that develops standards and practices for the oil and gas
industry and certifies qualified personnel to inspect ASTs in accordance with accepted industry practices.

8 A hydrocutting firm cut a large door sheet in the shell of each tank for safe entry by inspectors.

84 Chemical analysis indicated the tank floor was a low-carbon steel containing 0.25 weight percent (wt%) carbon
and 0.41 wt% manganese, with other trace elements commonly found in carbon steels. The microstructure was
consistent with hot-finished steel. Note: the carbon concentration was 0.25 wt%, the manganese concentration was
0.41 wt%, and iron was the primary element.
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cylindrical shell and cone roof were of an obsolete,® single lap-riveted®® construction. The tanks
contained a 0.25-inch lap-welded®” bottom that API certified inspectors estimated to be a replacement for
the original lap-riveted bottom.

During a visual inspection of the bottom interior of tank 396, inspectors identified deep, isolated pits or
crevices near the shell (side) of the tank in addition to two holes on the tank floor (Figure 13). CSB
determined that the two holes, approximately 0.75 inches and 0.4 inches in diameter, were the source of
the MCHM leak (Figure 14).

Holes

Figure 13. The b

8 Welding began to replace the use of rivets as the preferred method of storage tank construction in the late 1930s.
Lieb, John M. Recent Developments in API Storage Tank Standards to Improve Spill Prevention and Leak
Detection/Prevention (EPA). https://archive.epa.gov/emergencies/content/fss/web/pdf/liebpaper.pdf (July 25, 2016).
% Rolled steel plates attached together with rivets.

87 A lap weld is a type of weld in which one metallic surface overlaps another.
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9.7-in

7.6-in
6.4-in |

ness. (Source: Powers)

ntaining tanks—395 and
meter hole in the bottom in
ank floor. There is no evidence
e inspection may have been

in'tank 397, penetrating through about
tors did not identify any through-

ches degraded nearly half the thickness of the

397—and found similar pitting conditions. Tank 397 contai
addition to deep isolated pits originating from the interi
that tank 397 leaked in January 2014, and the hole i
plugged with debris. Pitting as deep as 0.2 inches
80% of the bottom thickness. When examini
thickness holes in the bottom, but pitting
bottom interior surface.

In addition to the pitting and hol ank 396 had other visual abnormalities observed during
the interior visual inspection integrity issues and additional corrosion sites. Tank 396
had several damaged roof, po ers on the inside. The roof support column in the center of the
tank was made of materi tible to corrosion damage and the column was not affixed to the bottom
to avoid lateral mov k had isolated areas of active corrosion on the roof with some internal
seeps during rai spectors noted that the external coating on the shell and roof of the tank
was nearing the ful life as indicated by peeling and evidence of corrosion. Although no
obvious re found on the roof, loose rivets or lap joints likely allowed rain to enter the
tank.

3.1.2 Pitti orrosion

CSB commissioned metallurgical testing of cut carbon steel coupons® from tank 396 to determine if the
holes in the bottom resulted from a failure mechanism that occurred over time, possibly due to corrosion,
or if the failure was sudden, such as a puncture to the tank floor from the exterior.

8 A coupon is a material specimen or sample used for test or analysis.
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An examination of the morphology, or structure, of the holes and pits on the tank 396 sample revealed
that the holes were caused by pitting corrosion that originated from the internal bottom surface of the tank
and propagated toward the soil side. Corrosion is an electrochemical reaction between a metal alloy and
its environment, and can lead to degradation of structures. It can attack materials uniformly, degrading
metals at an even rate across the surface, known as general corrosion. However, pitting corrosion is
confined to a point or small area that takes the form of cavities, some of which can perforate through the
thickness of the metal. Pitting corrosion can be difficult to detect because it is highly localized and the
rate at which the depth of the pit increases is often greater than the width.% Corrosion products, such as
rust, can cover the pits, making them harder to find during an inspection.

0.150inch

Figur 0SS ion of tank floor showing thickness variations from corrosion. (Source: CSB)

Metal r ion by forming a passive film or oxidation layer on the surface of the material. The
film is naturally over time as the metal is exposed to air. Examples include patina formed on
copper or r ed on iron.*® Mill scale is an oxide of iron formed during the hot-rolling of steel during
manufacturing. Mill scale develops to a uniform thickness and can protect metal surfaces from additional

8 Schweitzer, P. A. Corrosion Engineering Handbook, 2nd ed. Taylor & Francis: Boca Raton, FL. 2007.
http://app.knovel.com/hotlink/pdf/id:kt00C9XHJ1/corrosion-engineering/fundamentals-metallic (July 8, 2016).

% Ibid.

9 Byars, H. G. Corrosion Control in Petroleum Production, 2nd ed. TPC Publication 5 NACE International. 1999.
http://app.knovel.com/hotlink/pdf/id:kt0080E7H4/corrosion-control-in/concentration-cells (July 8, 2016).

92 See supra note 90.
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corrosion in some areas. However, microscopic cracks or discontinuities in the mill scale can increase
corrosion rates because the unprotected area of the metal is exposed. Pitting corrosion is often initiated by
the breakdown of the passive film or oxide, such as mill scale on the metal surface. Damage mechanisms
can include localized mechanical damage, or chemical damage such as acidity, oxygen concentrations and
high concentrations of chlorides (as in seawater).*®

Laboratory analysis by energy dispersive x-ray spectroscopy detected silicon, chlorides, iron and oxygen,
consistent with aqueous corrosion.** Aqueous corrosion is an electrochemical reaction of materials caused
by a wet environment. The presence of water provides a conductive medium for the electrachemical

3.1.3 Corrosion Rate Analysis
In order to establish a timeline for corrosion formation over the years, onducted to obtain
the corrosion pitting rate for tank 396. The results from the corrosiqQ is Were used to determine
the rate at which the corrosion penetrated the bottom thickness erior. Analysis of the pit
morphology indicated that the corrosion of the holes that pe of tank 396 was initiated
from the top surface of the bottom plates (internal product- ioh) rather than the underside.

CSB retained a tank expert to conduct a corrosion r d on the observed pitting and the data
available during the incident investigation. Alt S reeognized that the corrosion rates were
variable and unknown, the best reasonable on ime of the study was that the corrosion rate
was constant over the life of tank 396 at r (mpy)® with the corrosion rate bounded
between 10 and 15 mpy.

An evaluation of the tank bottom to the tank shell indicated that tank 396 had two tank

bottoms during its service i eted tank bottom and then a 250-mil (1/4-inch-thick) (6.35-
mm) welded steel botto retrofttted into the tank sometime after the original riveted bottom was
replaced. The origin tom was likely used until it failed and then the tank was retrofitted with
a new welded steel b to continue its liquid storage function. The replacement bottom of

tank 396 was uction using lap-welded bottom plates, which suggests the bottom was
retrofitted 45 (Figure 16).%

% Nace. Pitting Corrosion. https://www.nace.org/Pitting-Corrosion/ (July 8, 2016).

% Additional detected elements included aluminum, calcium, titanium, sulfur and potassium. Chloride ions and
oxidizing agents such as Cu*2 and Fe*® salts, as well as hydroxides, chromates and silicates are often associated with
pitting corrosion.

% Chilingar, G. V.; Mourhatch, R. A.; Ghazi D. Fundamentals of Corrosion and Scaling—For Petroleum and
Environmental Engineers. Gulf Publishing Company. 2008.

http://app.knovel.com/hotlink/pdf/id:kt006 AXOZ1/fundamentals-corrosion/introduction-corrosion-2 (July 8, 2016).
% Mpy (mils per year or thousandths of an inch per year) is a common designation for corrosion rate.

9 Tank welding did not commonly occur until about 1945, when the technology developed during World War 1
was deployed for industrial purposes. After World War Il, the practice of riveting gave way to welded steel
construction.
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Without original tank drawings or documentation, tan
lasted 25 years from its construction in 1938, and e
1963, while the site was under the ownership of th
estimated, based on the post-incident conditi
years old. At some point after the installati
in Section 3.1.4, was also likely adde
corrosion (see the timeline in Figu

the original tank 396 bottom
ement took place sometime after

g Company or PQS. Tank inspectors

r, that the second bottom was at least 25
d bottom, polyvinyl acetate (PVA),* discussed
he tank to patch existing holes or prevent future

2014
1938 Tank 396 leaked MCHM
Tank 396 installed ) ) i v
- PVA installation (estimated) 4
",
- 'A' h
rd Y
_f 1.
1970 - 2001 2001 - 2013
Pennzoil ERT —
)_I
1938 - 1963 Freedom
tank bottom service life 1963 - 2014 ownership
Second bottom service life (estimated) (Dec 2013)

Figure 17. Tank 396 timeline and ownership. *Original bottom replacement date based on 25-year service life. (Source:
CSB).

3.1.4 Polyvinyl Acetate Material

% Best practices dictate that a permanent lap-welded patch could have been used when the tank bottom failed.
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During the initial examinations prior to dismantling tank 396, inspectors noticed remnants of what could
have been a flexible organic liner or patch, adhered to the interior surface of the tank floor, likely applied
sometime before the leak occurred (Figure 18). Analytical testing determined that the chemical
composition of the material was PVA.

could have been applied for general corrosion
prevention, or to patch a lea ice. Recommendations from prior inspections of the larger
tank 398 called for the ap oxy sealer to the bottom 6 inches of the shell and also apply
sealer onto the chime”,in other possible source of the PVA remnants was reported to be a
backflow of content: um truck post-incident that occurred in the course of emptying the
tanks. However, nd microscopic examinations revealed corrosion product underneath the
PVA, indicatin was applied to the bottom of the tank sometime before the incident (Figure

bottom of tank 396, investigator

19).
The PV e been applied to act as a soft patch or liner to prevent corrosion or leaks. Soft patches
have been r temporary roof repairs in the tank industry for years. Often, the patches are thick

elastomeric polymers made from a variety of materials, including rubber, neoprene, glass cloth, asphalt,
and mastic or epoxy sealing materials; the choice depends on the contents of the tank and the service
conditions.*® According to APl Recommended Practice 575, leaks in roofs can be repaired by soft patches
that do not involve cutting, welding, riveting or bolting of the steel. Best practices discourage the use of

% American Petroleum Institute. Recommended Practice 575, Inspection Practices for Atmospheric and Low-
Pressure Storage Tanks, 3rd ed. API Publishing: Washington, DC. April 2014.
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patches in lieu of permanent repairs for tank roofs, but recommend them only for temporary operations
since it is known that they could be delaminated from the surfaces with a fairly high probability in an
unpredictable manner. Many factors affect how well patches adhere to the steel surfaces including surface
preparation, the patch material, mixing and preparation, the compatibility of the material with the product
and other factors.

Also used to control corrosion, liners can be applied as coatings and have been proven to effectively
prevent internal corrosion in the bottom of steel tanks.*® For carbon steel tanks containing hydrocarbons,
water and other ions can settle out of mixtures and cause various types of corrosion, including localized
metal loss or pitting corrosion. PVA is a type of polyvinyl ester that is typically used
containing water, crude oil, aromatics and solvents.*™

PVA
material

spections

Freedom and th id'not have a program in place to ensure that the ASTs and associated equipment
were pr i ith regular inspection and testing programs. It is generally accepted as good
nized industry practices, such as API Standards for tanks storing petroleum,

cumentation from Freedom and the prior owner, ERT, and found no evidence of a
program in place to ensure that the ASTs and associated equipment were properly maintained with
regular inspection and testing programs. This is partly because only a limited number of regulatory
requirements governing ASTs would have compelled Freedom to have such programs, and the company

100 American Petroleum Institute. Recommended Practice 652, Lining of Aboveground Petroleum Storage Tank
Bottoms, 4th ed. API Publishing Services: Washington, DC. 2014.
101 I bid.
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did not voluntarily choose to do so. Documentation provided to CSB after the incident bears little
evidence of rigorous, formal tank inspections that would have identified potential leaks.

CSB was able to obtain some inspection documentation under the ownership of PQS and ERT, but there
is no documentation of internal inspections of the MCHM tanks. Freedom indicated that the MCHM
tanks were not inspected at least 10 years before the January 2014 incident. The larger tanks on the
facility more recently received internal inspections under the ownership of ERT. Certified internal
inspections of the larger tanks, conducted in 2008-2010, stated that the original tank bottoms were
replaced between 1994 and 1999. Almost all of the 2008 internal inspection reports identified that the
tanks were overdue for inspections and noted the damaged secondary containment. H
prior inspection documentation focused on the smaller MCHM tanks.

CSB investigators obtained a record of a two-page report of a previous infor tanks at the

Freedom site that was performed by a third-party consultant in October 2013 hange of site
ownership. The brief report included a visual inspection summary and 95, 396 and 397
were riveted but provided no information about their internal condi prt also noted that “the
tanks have been maintained to some structural adequacy, but n ull compliance with API-
653 or EPA standards” and also stated that the tanks were n oleum or regulated products
without costly upgrades. The 2013 report, dated just over the incident, noted that the
“condition of the other tank floors is questionable,” e tanks that had not undergone

previous internal inspections. In the report, the insp
each tank completely inspected by a certified taak.i

ded developing a schedule to have
er the next 5 years.

3.1.5.1 Monitoring and Inspection or ASTs
CSB found that Freedom did not hav of its tank history, maintenance and inspection
records for tank 396. While the A does have requirements for AST inspections, the

tanks at Freedom were not requir ith the standard under any state or federal law (see
Section 5, Regulatory Anal itoring and maintenance of the tanks are necessary to ensure
they operate effectively. requirements may include visual examination of all tanks in
operation, piping, v d other equipment surfaces for cracks, corrosion or releases on a weekly

ent area around the tanks should be visually monitored daily, weekly and

or monthly monitoring includes walking around the facility to identify cracks
reas and to determine if any maintenance deficiencies or equipment malfunctioning is
occurring ar, e tanks, which could cause a release or leak. Records of all periodic inspection and
monitoring activities also must be kept by the tank owners. The records for tank monitoring activity

102 API 653, Tank Inspection, Repair, Alteration and Construction, is a recognized standard developed by API that
covers the inspection, repair and modification of ASTs that store petroleum and chemicals.

103 See: https://www.pca.state.mn.us/sites/default/files/t-a1-03.pdf

104 See: http://www.hdrinc.com/sites/all/files/content/white-papers/white-paper-images/4596-storage-tank-
inspection-and-compliance_0.pdf
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would include the name of the person doing the monitoring, monitoring method or methods used, date of
the monitoring activity, results of the monitoring and type of leak detection method used.'%

3.1.5.2 Leak Prevention and Detection
CSB found that Freedom did not have any leak prevention® or leak detection system®®’ (LDS) in place
as recommended by best practices and industry guidelines, nor did it have an effective leak
containment® process. A leak monitoring system is a method that can be used by a tank inspector from
outside the tank to detect leaks in the bottom of the tank, such as secondary catchment under the
tank bottom with a leak detection sump, or a sensitive gauging system. Leak prevention systems may

Freedom did not have any level indication device, gauge system or.
amount of the MCHM leak, which contributed to the changing esi

to*Capture the actual
pill amount. There was
ation of an LDS mandatory
for ASTs. Although LDSs have been widely used in unde tanks, CSB found that LDSs are
rarely used in non-hydrocarbon oil-based facilities wi : monly adopted LDSs that have
been developed in the oil industry range from simp n of floor sumps under the ASTs to
automated, electronic data-gathering instruments to d consoles and computer systems. Most

Other LDS technologies include iguid sensing cables, which are placed either in the interstitial
space of a double-walled t soil beneath the tank; soil vapor monitoring; or acoustic
emissions tests. These s be pregrammed to monitor a tank continuously or they can be part of
the regularly schedu ng and maintenance program.*® Despite the existence of these LDS

und that most existing ASTs (10,000 gallons or greater) do not have

ca.state.mn.us/sites/default/files/t-a1-03.pdf

any process that is designed to deter a leak from occurring in the first place.

107 |_eak det any process or system that is designed to find a leak after one has occurred.

108 | eak containment is any process or system that is designed to contain a leak and to isolate the contained
liquid from contaminating groundwater or surface water.

109 Cathodic protection is a technique used to reduce corrosion of a metal surface by making the entire surface the
cathode of an electrochemical cell.

110 American Petroleum Institute. Recommended Practice 651, Cathodic Protection of Aboveground Petroleum
Storage Tanks, 4th ed. API Publishing: Washington, DC. September 2014.

11 A thick film liner is a system or device, such as a membrane, installed beneath a storage tank, in or on the tank
dike, to contain any accidentally escaped product.

112 See supra note 101.

113 1pid.
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LDSs; rather, the owners of the AST overly rely on visual inspections, which are not always effective in
accurately detecting leaks at the initial stage. In addition, only a few new aboveground storage facilities
across the nation have installed LDSs, especially in states (such as Alaska) with existing regulation for
ASTs. 11

3.1.6 American Petroleum Institute Standards on AST Leaks

A review of the petroleum industry’s approach to the protection of the environment indicated that
multifaceted and numerous standards have been developed to address environmental protection from
potential escapes of both liquid and gaseous substances. However, these methods may not be adopted by

existing ASTs until the late 1980s and 1990s.

One of the most notable standards that API developed for ASTs is AP
Alteration, and Reconstruction.” > API Standards 650*'® and 653
industry standards by which most aboveground welded stor,
maintained. !’ Table 4 highlights various API Standards and
prevention, detection or containment for aboveground tan

at address leak and spill

Table 4. API Standards, Recommended Practices and Publi
Containment for ASTs or AST Facilities

pill and Leak Prevention, Detection or

API Title Leak Leak Leak
Number Prevention | Detection | Containment
Standard
650 Welded Steel s for rage Yes Yes Yes
Standard Tank Inspe eration, and
b ' Yes Yes Yes
653
RP 651 on of Aboveground Storage Yes No NO
Tanks

114 See: /spar/ppr/docs/Idetect2. pdf

115 First 991, the tank inspection, repair, alteration and reconstruction methods described in API
653 have have significantly improved the safety and reliability of existing tanks (when properly
applied). Li M. Recent Developments in API Storage Tank Standards to Improve Spill Prevention and Leak

Detection/Prevention (EPA). 2001. https://archive.epa.gov/emergencies/content/fss/web/pdf/liebpaper.pdf (July 25,

2016).

116 The first edition of API 650 was published in 1961, but its predecessor, APl 12C, had been in use since 1936,
when welding began to replace riveting as the preferred construction method. Both API 12C and API 650
address only newly constructed tanks. APl 650 covers material, design, fabrication, erection and testing
requirements for aboveground, vertical, cylindrical, closed and open-top, welded steel storage tanks in various sizes
and capacities. This standard applies to tanks with internal pressures approximating atmospheric pressure, but
ranging as high as 2.5 pounds per square inch. This standard applies to newly constructed tanks before they have
been placed in service.
117 These standards address both newly constructed and existing ASTs used in the petroleum, petrochemical
and chemical industries.
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RP 652 Lining of Aboveground Storage Tank Bottoms Yes No No
RP 2350 Overfill Protection for _SForage Tanks in Yes No No

Petroleum Facilities,1996
standard _ Design, Constructlor_1, Operatlon_,
Maintenance, and Inspection of Terminal & Yes Yes Yes
2610 -
Tank Facilities
RP 575 Inspection of Atmospheric and Low-Pressure Yes Yes NG
Storage Tanks
Publication An Engineering Assessment of VVolumetric
306 Methods of Leak Detection in Aboveground No
Storage Tanks, 1991
Publication An Engineering Assessment of Acoustic
307 Methods of Leak Detection in Aboveground
Storage Tanks, 1991
Publication Assessment of Tank Field Dike Lining NO Yes
315 Materials and Methods, 1993
Publication An Engineering Assessment of
Methods of Leak Detection in Ab No Yes No
322
Storage Tanks,
Publication
393 No Yes No
Pubgggtlon ) No Yes No
anks, 1994
eak Detection for Aboveground
Storage Tanks, 1995 No ves No
iquid Release Prevention and Detection
easures for Aboveground Storage Facilities, Yes Yes Yes
340
1997
Publication A Survey of Diked-Area Liner Uses at NG Yes Yes
341 Aboveground Storage Tank Facilities

3.1.7 Frost Heave Effect, Flow and Leak Scenario
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A frost heaving effect, caused by extremely low temperatures, may have contributed to the sudden release
of MCHM from the bottom of tank 396. The severe cold weather in early January 2014, referred to as a
“polar vortex,”**® brought bitterly cold temperatures to the Midwest, South and much of the eastern and
northeastern United States.™ The Charleston area set a new minimum temperature record of -3°F just 2
days before leak discovery.'?

Frost heaving occurs when the freezing of water-saturated soil causes the deformation and upward thrust
of the ground surface.'?* When water freezes, it expands. This expansion is often referred to as frost
jacking or frost heaving.'?? Freezing weather prevalent at that time of year caused the frostheaving*® of

CSB commissioned calculation of the flow rate, a sudden tank lea ave resulted in a flow loss of
1 inch per 17 minutes. At this rate, the tank contents would hay, : the tank holes and into

CSB concluded that tank 396 failed due to corrosion
maintenance and inspections not in accordance wit stry standards and best practices.
Despite the freezing weather condition, which arole in initiating the tank leak, the lack
of rigorous tank inspections by ERT and Fr, ire ntributed to the MCHM leak.

3.2 MCHM Leak to the El
Once the MCHM escaped tank 3
moved through the soil and grave
River: (a) through the faili
culvert.

es on the bottom, it traveled along the ground surface,
he tank, and extended toward two pathways to the Elk
ainment wall, and (b) through the deteriorated underground

ket of very cold air, typically the coldest air in the Northern Hemisphere, which sits
he winter season. See: http://www.accuweather.com/en/weather-news/what-is-a-polar-

https://www.wunderground.com/history/airport/KCRW/2014/1/7/DailyHistory.html?req_city=Charleston&req_state
=WV&req_statename=West+Virginia&regdb.zip=25301&reqdb.magic=1&reqdb.wmo=99999 (September 21,
2016).

121 Rempel, A. W.; Wettlaufer, J. S.; Grae Worster, M. Premelting Dynamics in a Continuum Model of Frost Heave.
J Fluid Mechanics. 2004, 498, 227-244.

122 Black, P. B.; Hardenberg, M. J. Historical Perspectives in Frost Heave Research. U.S. Army Corps of Engineers,
Cold Regions Research and Engineering Laboratory, 1991. Special Rep. 91-23, pp. 3-7.

123 Frost heave requires freezing temperatures (temperature gradient) for a prolonged period of time. This was
evident in the prolonged wintry weather of 2013-2014.
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3.2.1 Site Geotechnical Analysis

After the MCHM tanks were dismantled and removed from the site, CSB commissioned a geotechnical
analysis to examine the permeability*** and soil characteristics immediately below the MCHM tanks. The
purpose of the analysis was to characterize the flow of MCHM through the tank holes into the soil to
understand how long the leak could have been present in the soil before detection. The analysis concluded
that the 4- to 6-inch gravel pad directly beneath the tank was highly permeable, through which the
MCHM quickly traveled at the onset of the release. PQS remediated the soil and gravel beneath some of
the tanks in 2002, prior to the sale of the site to ERT. However, the remediation did not include the soil
beneath tank 396. As a result, it is likely the soil beneath the tanks has remained unchanggessince the late
1930s when the tanks were constructed. It is also possible that some gravel and soil ring the
replacement of the tank 396 bottom, estimated by CSB to have taken place someti (see

prevention barrier. Release prevention barriers can include external liners o aced under a
tank to prevent the escape of released material and channeling release m

Soil samples near tank 396 were collected and tested in accordanc International.*® Analysis

of the soil boring revealed the presence of a gravel base imme ank. The examination of
the soil characteristics revealed the prevalence of alluvial d avel, silt and clay at the site
(Figure 20).

124 30il permeability is the property of the soil to transmit water and air. The size of the soil pores is of great
importance with regard to the rate of infiltration (movement of water into the soil) and to the rate

of percolation (movement of water through the soil). Pore size and the number of pores closely relate to soil texture
and structure, and also influence soil permeability. See:

ftp://ftp.fao.org/fi/CDrom/FAQ_training/FAO _training/General/x6706e/x6706e09.htm (September 21, 2016).

125 American Petroleum Institute. Standard 653, Tank Inspection, Repair, Alteration and Reconstruction, 4th ed. API
Publishing: Washington, DC. November 2014.

126 ASTM International (formerly the American Society for Testing and Materials) is a standards organization
that develops, publishes and delivers voluntary international consensus technical standards
http://www.astm.org/ABOUT/overview.html (September 21, 2016).
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e S
v

Figure 20. Gravel base under tank 396 and o Y tafiks” (Source: Terracon)

The porous gravel base, which separated the n
inches thick under each tank. The soil bene
coefficient of permeability*?’ of the surfi
slow permeability (see Figure 21).

, Was measured as approximately 4
was found to be clay-like. The minimum
than 10" cm/sec, which indicated moderate to

Because gravel is highly permeab
tank hole, CSB estimated
ground. Therefore, any |
around the tank. Ho
MCHM leak pri

le resistance to flow (Figure 22). Based on the size of the
w rate was 11.5 GPM from the bottom of the tank into the
396 Would have been observed at the perimeter or soaking the ground
f the Freedom employees interviewed by CSB indicated seeing any
incident.

127 permeability is commonly measured in terms of the rate of water flow through the soil in a given period of time.
It is usually expressed either as a permeability rate in centimeters per hour (cm/h), millimeters per hour (mm/h) or
centimeters per day (cm/d), or as a coefficient of permeability (k) in meters per second (m/s) or in centimeters per
second (cm/s). See: ftp://ftp.fao.org/fi/CDrom/FAQ_training/FAQ _training/General/x6706e/x6706e09.htm
(September 21, 2016).
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Figure 21. Permeability coefficients for different types of s nd Agriculture Association)

L~

A Low resistance path to surf[b

Figure 22. Low resistance flow path provided by gravel base. (Source: CSB)

3.2.1.1 History of the Soil: Voluntary Remediation of Lead- and Hydrocarbon-

Contaminated Soil

Years ago, under the ownership of PQS, soil samples taken near several storage tanks were analyzed. This
analysis revealed concentrations of lead beyond the federal limit. This discovery led PQS to pursue a path
toward remediating the site, which explains the presence of clay material and gravel on the site. After the
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sale of the PQS facility to ERT, the site was voluntarily remediated in 2002 to ensure there was no soil or
groundwater contamination resulting from PQS’s ownership. In October 2004, approximately 33.5 tons of
lead-impacted surface soil between tanks 400 and 399 and on the northeastern side of tank 399 were
excavated and transported to a permitted facility. The excavation was restored by backfilling the area with
low-permeability clay material that was smoothed and compacted. The compacted, low-permeability clay
material was covered with gravel. The condition of the land remained as such with clay material covered
with gravel when Freedom took ownership of the site. In February 2007, WVDEP issued a letter based on
the review of the groundwater monitoring reporting for the ERT that stated “results demonstrate that the
contaminants pose no threat to the nearest receptor, the Elk River.” WVDEP supported discontinuing
groundwater sampling at this site based on the stable and low levels of lead and declini f
hydrocarbons.

3.2.2 Secondary Spill Containment
In the absence of a release prevention barrier under the tank, the next barrier
escaping into the environment was the secondary containment walls o :

MCHM from
surrounded the

tanks were contained within the second dike, whic
concrete and was designed to act as secondary

of brick, concrete block and poured
e event of a complete breach of the tanks.

the chemicals to ultimately flow und eteriorated unreinforced dike walls toward the

rovided some resistance to the flow; however, when
temperature increased on January
with increased odor intensi
trickling down the short,

e the containment area, the leak flowed for many hours,
into the EIk River and ultimately into the public water supply.

128 A dike is a barrier constructed to control or confine hazardous substances and prevent them from entering sewers,
ditches, streams or other flowing waters.

129 Secondary spill containment is the containment of hazardous liquids in order to prevent soil and water pollution.
130 Secondary containment walls constructed of earthen berms, concrete or other materials are common structures in
petroleum and chemical storage industry facilities for the purpose of containing a major release.

131 The average temperature (39°F) was above freezing (33°F) on January 9, 2014, the day the leak was detected.
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Figure 23. View from inside the dike wall facing the EIk River of the concrete block wa
dike wall along the tank farm parallel to the Elk River (Rig

and Countermeasure (SPCC)**? plan for the facilit

recertified by a Registered Professional Engin ere] dentified in the construction plan were
never performed.

A 2013 estimate to repair the degrad included digging a new footer 3 feet deep alongside the
existing block walls, replacing or ately 1,000 feet of existing dike wall, and relocating
the conduits and piping that were wall. The estimated cost was $225,000,"* and the need
to upgrade the dike walls 1zed by management; however, the walls were not repaired
prior to the incident. Th s surrounding the tanks were not maintained; consequently, on the day
of the incident, MC to flow through the deteriorated portions of those walls. As
demonstrated in Ei any sections of the dike walls featured large holes and cracks that
would not con i e event of a complete breach of the tanks. This particular portion of the dike
wall surr d was located east of the tank, closer to Barlow Drive than the Elk River.
Figure ows a hole between two dike walls that was located fairly close to the Elk River. The
cement een concrete blocks had deteriorated over time in several areas around the dikes. In

132 Repointing is the grinding or raking out of existing mortar between joints of a masonry unit and replacing with
new mortar.

133 SPCC is discussed in further detail in Appendix E, Spill Prevention, Control and Countermeasure. SPCC plans
incorporate specific steps for preventing, controlling and mitigating oil spills that are required for facilities that store
oil and oil-containing products exceeding certain capacity thresholds where there is a possibility that an oil spill
would reach a navigable water.

134 Witherup Fabrication and Erection, Inc. Budgetary Costs for Etowah Tank Farm Upgrades and Repairs. Witherup
Fabrication and Erection, Inc.: Pennsylvania. December 2, 2013.
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addition, although concrete caps were used around the top of the dike walls, many of these caps were
missing or had deteriorated, which allowed for rainwater or other elements to infiltrate the walls.

Figure 24. The dike walls that surro arms were in poor condition. (Source: CSB)

3.2.3 Culvert
Freedom drained stormwater that
discharging it into the rive
These valves were close

e tank farm by directing it to an oil/water separator before
ad valves to permit the release of accumulated rainwater.

es except during draining operations. The facility was also protected
with surface drains oil/water separator. Treated stormwater from the oil/water separator was
discharged directly i er (Figure 25) in accordance with the National Pollutant Discharge
Elimination S )13 permit number W\V0045225. Section 5.3.1 discusses further details of

135 NPDES is a permit program that makes it unlawful for a person to discharge any pollutant from a point source
into waters of the United States, unless an NPDES permit is first obtained.
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0 the Elk River. (Source: WVDEP)

The site consisted of a storm drainage syste i ch-diameter corrugated steel culvert that
beneath the secondary containment area to the
vert ran between tanks 394 and 395 and was
rovides an approximate subsurface configuration of
ocation of where the culvert inlet began was unknown. A
long the culvert pipe bedding until it reached the culvert
ated outside the secondary containment structure and drained

the culvert in a cross-sectional vi
portion of the MCHM rele
discharge location or ou
into the EIk River (Figure

136 Civil & Environmental Consultants, Inc. Water Quality Sampling & Interim Remedial Measures Plan Tank 396
Release. Civil & Environmental Consultants, Inc.: Pennsylvania. January 26, 2014.
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Figure 27. Water flowing through a corrugated steel culvert extending from the hillside (Left); stormwater pipe above
interceptor trench (Right). (Source: WVDEP)

After the January 9 release, stormwater from around the site continued to flow through the culvert pipe;
however, pumping near the culvert inlet and inside the secondary containment area limited the quantity of
water flowing outside the culvert pipe through the pipe bedding. In accordance with WVVDEP, Freedom
developed plans to investigate and remediate impacted soil and groundwater along the culvert. On
January 18, 2014, site remediation contractors excavated a hole approximately 9 feet inside the east
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containment wall in an effort to locate the culvert. The bottom of the culvert had deteriorated and
crumbled once the dirt was removed by the contractors. On January 29, 2014, three water samples were
collected by WVDEP for comparison around the culvert: (1) near the culvert inlet, upstream of the
secondary containment wall; (2) at the culvert discharge point along the slope facing the Elk River; and
(3) from the exposed culvert inside the containment area. The samples were analyzed for MCHM and the
results are captured in Table 5. The results indicate that the water in and around the culvert was impacted
by MCHM and that there was a larger concentration in sample 3 within the containment area as was
expected during the remediation process. CSB investigators were able to photo-document the remnants of
the excavated culvert left on the Freedom site more than a year after the incident (Figure 28).%*’

Parameter Sample 1 (Culvert Sample 2 (Culvert i nle'Q (CllIvert
Inlet) Outlet) ainment Area)
MCHM, mg/1** 0.036 0.074

Table 5. Results for MCHM Samples around Culvert!®®

~Photortaken on June 15, 2015, of remnants of the culvert that ran between tanks 394 and 395
beneath the site. (Source: CSB)

v

4.0 PUBLIC HEALTH CONSEQUENCE ANALYSIS

137 West Virginia Department of Environmental Protection. Environmental Enforcement Inspector’s Report. West
Virginia Department of Environmental Protection: West Virginia. January 18, 2014.

138 1hid.

139 A milligram per liter (mg/l) is equivalent to one part per million (ppm).
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The magnitude of the January 2014 spill resulted in a significant public health response from local and
state officials. Immediately following the incident, there was no publicly available information on the
contents of tank 396 with the exception of the Eastman SDS for Crude MCHM, the main chemical
constituent. With only the Eastman SDS available, public health agencies had little information to
communicate to the public about the toxicity of the spilled chemical. In addition, Freedom revised its
initial release estimate and communicated that another chemical was present in the tank after the DNU
order was lifted in all areas. As the crisis evolved, new and conflicting information increased the public’s
uncertainty about the safety of their drinking water.

4.1 Water Supply Contamination and Testing
Prior to the January 2014 incident, WVAW was aware that the site of the Freedo

5.4.1), but was unaware that Freedom stored Shurflot 944, a mixture of mo , and PPH,
stripped, upstream of the intake. WVAW did not voluntarily request and_tevie

information, such as the Freedom site’s Tier Il Emergency and Haza ventory forms, to
understand what chemicals were stored onsite. In addition, prior to VAW was not required
by applicable regulations to obtain such information for MCH standard or screening
level for MCHM had been established by any government ult, WVAW was not familiar
with MCHM'’s chemical characteristics and sampling metho ity of its filtration system to treat

River intake, or (2) keep the intake

spill of the chemical into the public water supply: (
i ith only a few hours of tap water in

open and rely on the WVAW treatment and fi

reserve, WVAW chose to keep the intake water use restriction to avoid sacrificing fire
protection and sanitation capabilities in,th ea and to maintain a water supply for industrial
users. WVAW reported that the rec temperatures followed by warm weather in early
January caused an increased nu istribution line and pipe breaks throughout the system due

to frost heave. In addition, ¢
contributed to the low inv,
gallons per day). Acca
prolonged outage, k
and sanitation ¢

ets slightly running to prevent frozen pipes. These factors
water, requiring WVAW to run at full capacity (43-45 million
AW, shutting down the water treatment plant would have resulted in a
ers without access to water for any purpose, including fire protection
teMtially longer than the DNU order was in place.**

When th or arrived at the Freedom property and observed the spill, he called back to
the W nd instructed staff to begin adding PAC and additional potassium permanganate to
enhance nt process. He was told by WVDEP that the leaked chemical was possibly a
flocculant. did not attempt to verify this information until it received from Freedom an SDS for
Crude MCHM sometime before 2:00 PM that day, upon which the WVAW Supervisor discovered that
the chemical was instead a frothing agent.*** Freedom provided WVAW with Eastman’s SDS for Crude
MCHM, not the Freedom SDS for Shurflot 944, the product inside the tank 396. Up until that point,

140 House Transportation and Infrastructure Committee. Testimony of Jeffrey L. Mclintyre.
http://www.amwater.com/files/Mclntyre%20Testimony%202%206%202014%20Final.pdf (July 11, 2016).

141 WV AW obtained a copy of the SDS via email prior to 2:00 PM that day; however, the WVAW Supervisor was
unable to view the document on his mobile phone while onsite.
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WVAW states that it was confident that the treatment process could filter out the flocculant, since
flocculants are often used in water treatment.

Within a half-hour of learning MCHM was not a flocculant but a frothing agent, an odor was detected in
the WVAW raw water intake. The plant continued to monitor the water and began to notice an odor as it
moved through the water treatment process, even after coagulant formula was added in the mixing
changer area to the clarifier units. That afternoon, WVAW reviewed the toxicological information
available on the Crude MCHM SDS and concluded that the listed acute toxicity was significantly lower
than other chemicals that typically concern the facility.

Around 3:00 PM, WVAW assumed that the majority of the plume had traveled past

DNU order in response to the leak.

Because WVAW claims it was not aware that Freed g agent, MCHM, upstream of the
intake and because there were no established samp etermine its concentration in the
water, WVAW and WVBPH were unable to i unicate the risk of drinking water
contamination to the public. Since WVAW ity to test for MCHM, WVDHHR retrieved
a sample of the MCHM-contaminated w. sent it to its nearby Huntington Water
Treatment Plant, which had a gas ch ass spectrometer (GC-MS),** to test for organic
chemicals. WVAW also coordin group within the DuPont Corporation and National
Guard to isolate the MCHM a ethod.

4.2 Reported Sym fter Drinking Water Exposure

After WVAW issue er, the West Virginia Poison Control Center began receiving calls with
reports of rashe iting and other symptoms.**® On January 9, WVBPH requested that CDC
inki ater level for 4-MCHM (or pure MCHM), the main constituent of the

e, CDC could only rely on the information on the SDS and later, the

gical data on MCHM that Eastman made available on the evening of January 10.
known at the time of the spill, the leaked chemical was composed of various
concentrati different chemicals that made up Crude MCHM and PPH, stripped (see Table 3 in
Section 2.2).

142 Gas Chromatography Mass Spectrometry (GC-MS) is a technique for the analysis and quantitation of organic
volatile and semi-volatile compounds. Gas chromatography is used to separate mixtures into individual components
using a temperature-controlled capillary column.

143 See supra note 8.
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To fully understand the impact of the chemical spill on the public, WVBPH began tracking emergency
department visits and requested that ATSDR commence syndromic surveillance’** to analyze a total of
584 hospital charts of individuals who sought medical care at the emergency rooms in local hospitals
from January 9 until January 23, 3014 (Figure 29). WVBPH and ATSDR further analyzed 369 of the 584
records of individuals who reported symptoms and exposure to the contaminated water. Of the reported
symptoms, skin, eye and respiratory tract irritation are consistent with MCHM exposure.*>4 Of the 369
people who visited local emergency departments, 13 (3.5%) were admitted for other chronic illnesses.*
The remaining 356 (96.5%) were treated and released. Some treatments included medications for nausea
and itching, and intravenous fluids were also administered.*® Though the reports of symptoms
corresponded with the first few days of the incident, the WVBPH and ATSDR could
MCHM caused the symptoms. The syndromic surveillance report noted that the re
similar to cold, flu and other common viruses.**

EMERGENCY DEPARTME

NUMBER OF VISITS
O N Y Y
©o o ©6 o o

o

dmitted Treated and Released

9. Summary of emergency department visits, January 9-23, 2014. (Source: WVBPH)

144 syndromic surveillance programs are designed to detect unusual disease patterns, through the collection and
combination of multiple electronic data sources during a release. Gelting, R. J.; Miller, M. D. Linking Public Health
and Water Utilities to Improve Emergency Response. Universities Council on Water Resources. Journal of
Contemporary Water Research and Education. 2004, 129, 22-26.

145 See supra note 8.

146 Eastman Chemical Company. Safety Data Sheet for Crude MCHM. Version 2.0. August 18, 2011.

17 1bid.

148 1bid.

149 1hid.
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The 369 treated individuals reported that the most common route of contaminated water exposure was
skin contact through bathing and showering (52.6%). Second to skin contact was ingestion at 43.9% and
14.6% through breathing a water mist of vapor. Some treated individuals reported more than one possible
route of exposure. The most common symptoms reported and documented at local hospitals were nausea,
rash, vomiting and abdominal pain, with some individuals reporting more than one symptom (see Table
6). Hospitals reported that laboratory test results did not indicate acute kidney or liver damage as a result
of exposure. WVBPH and CDC also found that individuals possessed symptoms associated with how
they reported exposure to the water, such as nausea or vomiting from ingestion and skin irritation from
bathing.

Table 6. Symptoms Reported to Emergency Department, January 9-23, 2014 (Source Q

Symptom Number Percentage
Nausea 141 38
Rash 105 29
Vomiting 104
Abdominal pain | 90

Diarrhea 90

Headache 81

Itching

Sore throat

Eye pain 15
Cough 13

In early April 2014, a community ass Vi WVDHHR through WVBPH in collaboration
with CDC, revealed that many resi y had sought medical treatment at other medical
facilities and some reported sym ot seek medical treatment.**® In a Kanawha-Charleston
Health Department (KCHD of 499 respondents (59.8% response rate), 31% of residents
reported symptoms simi M exposure. Of those symptomatic residents, 45% sought medical
care at a primary car 27% at an emergency room and 25% at an urgent care facility.** In
addition, 25% of tho ide orted symptoms prior to the issuance of the DNU order. %

4.3 Usi oxicological Information to Determine Acceptable
MCH
Atthe o thespill, WVBPH asked CDC to establish a recommended screening level for the MCHM

(see Appen or an explanation of toxicological studies). CSB learned that CDC only had the
Eastman SDS for MCHM immediately after the spill, which had little information that could be used to

150 See supra note 11.

151 Gupta, R. Public Health and the Largest Chemical Drinking Water Contamination Incident in US History.
http://www.kchdwv.org/KCHD/media/KCHD-Media/PDF%20Files/\WWV-Chemical-Spill-Mountain-State-
Symposium-5-9-14F.pdf (July 11, 2016).

152 1bid.

53


http://www.kchdwv.org/KCHD/media/KCHD-Media/PDF%20Files/WV-Chemical-Spill-Mountain-State-Symposium-5-9-14F.pdf
http://www.kchdwv.org/KCHD/media/KCHD-Media/PDF%20Files/WV-Chemical-Spill-Mountain-State-Symposium-5-9-14F.pdf

Freedom Industries, Inc. Investigation Report Board Vote September 2016

determine an exposure threshold.*>* Once the significance of the spill was realized, Eastman released
seven proprietary MCHM toxicological studies on the evening of January 10. Using available
information from the Crude MCHM SDS and Eastman’s toxicological studies, CDC recommended a
short-term screening level of 1 ppm (or 1,000 ppb) for bathing or ingestion that was not likely to be
associated with any adverse effects.***

When determining the 1 ppm threshold for the short-term drinking water advisory, CDC used quantitative
and qualitative information on exposures, the susceptibility of the population, the potential routes of
exposure, and a number of uncertainty factors. CDC extrapolated downward from the availa

with an estimated ingestion of 1 liter of water per day, as the most sensitive
water advisory calculation.’®® In addition, CDC applied the highest uncertain
difference between animals and humans, sensitive humans and weak logical evidence.
After recommending the 1 ppm screening level, CDC ran additi al toxicological models
and verified that the 1 ppm determination, based on the Cru nd Eastman’s toxicological
studies, was adequate. An independent review by an exper ed of members from the
National Toxicology Program (NTP), National Instit ntal Health Sciences, National
Library of Medicine and the Departmental Office o i tary for Emergency Response
supported the drinking water advisory of 1 pp DC. The panel found that the method

CDC “employed was a traditional approac nable and common assumptions to develop
during the spill. In June 2016, the NTP

completed a yearlong study to evalu of the chemicals spilled in the ElIk River. These

studies also supported CDC’s rec ing level of 1 ppm.**°

Following the spill, initial r entering WVAW KVTP showed levels of MCHM above

the WVBPH/CDC healt of 1 ppm, which declined in the days following the spill. At 5:00 PM

158 The only info ed in the SDS for 4-MCHM was a Lethal Dose 50 for ingestion (LD50: (Rat): 825
mg/kg) and | exposure (>2000 mg/kg (Rat)).

r ise I and Prevention. Information about MCHM. 2014 West Virginia Chemical Release.
gov/chemical/MCHM/westvirginia2014/mchm.asp (July 11, 2016).
5 0@ Control and Prevention. Information about MCHM. 2014 West Virginia Chemical Release
http://emerge gdc.gov/chemical/MCHM/westvirginia2014/mchm.asp (July 11, 2016).
156 Centers for Disease Control and Prevention. Emergency Preparedness and Response. Information about MCHM
2014 West Virginia Chemical Release. Summary Report of Short-term Screening Level Calculation and Analysis of
Available Animal Studies for MCHM. http://emergency.cdc.gov/chemical/MCHM/westvirginia2014/mchm.asp
(July 11, 2016).
157 CDC used the Environmental Protection Agency Health Advisory method described by Donohue and Lipcomb
2002.
158 West Virginia Testing Assessment Project. Report of Expert Panel Review of Screening Levels for Exposure to
Chemicals from the January 2014 Elk River Spill. Toxicology Excellence for Risk Assessment. May 12, 2014.
http://www.tera.org/Peer/WV/WV %20Expert%20Report%2012%20May%202014.pdf (September 24, 2016).
159 NTP Research Program on Chemicals Spilled into the Elk River in West Virginia. National Toxicology Program
http://ntp.niehs.nih.gov/ntp/research/areas/wvspill/wv_finalupdate july2016 508.pdf (September 25, 2016).
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on January 9, water entering WVAW contained levels of MCHM measuring 13.7 ppm in the raw influent
(river water) and 4.6 ppm after treatment at the plant tap (final product). On January 10, at 12:30 AM,
water testing showed MCHM in the raw water at WVAW measuring 1.04 ppm and 3.35 ppm, but in the
outgoing water at 1.02 and 1.56 ppm, respectively (Figure 30).

WVAW MCHM Influent and Effluent Levels January 9-12, 2014
16

14

12

10

CHM (ppm)

crude MCHM ppm
(o]

Plant Tap MCHM (ppm)

Figure 30. MCHM levels in influent (river wa
2014.

ater (final product) at WVAW KVTP on January 9-12,

As MCHM concentrations decrea egan to lift water restrictions and by January 18, the
DNU was lifted in all affe S. amples collected from WVAW’s distribution system and
community buildings sti ctable’concentrations of MCHM at this time; however, they were
consistently below

ained skeptical of the safety of their drinking water even after WVAW lifted
the DNU rtly because residents could still smell the objectionable licorice-like MCHM
odor in their ven after concentration levels were reduced well below 1 ppm. Independent scientific
studies u after the incident concluded that the highly recognizable licorice odor of MCHM can

160 See supra note 7.

161 See supra note 7.

162 An independent scientific review by the West Virginia Testing Assessment Project (WVTAP) was conducted in
February 2014 to evaluate the safety of the treated water being delivered to West Virginia residents in the affected
area. The team, organized by WVBPH, included science and engineering experts from across the U.S. The objective
of the project was to understand if water was safe to use by further understanding (1) MCHM odor thresholds, (2)
what MCHM compounds are associated with the observed health effects and odors, (3) what concentration is safe
and (4) what concentrations were present in people’s homes.
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be detected at very low concentrations (likely less than 15 ppt), even in drinking water with high levels of
chlorine.’®® As a result, residents could smell MCHM in their water at concentrations lower than CDC
determined was safe to drink (Figure 31).

1 ppm 1 ppb 1 ppt

1444 7 4

4 drops in a 55 1 drop in a tank

gallon drum car

Figure 31. Equivalent concentrations of ppm, ppb and ppt notations
1 ppm. MCHM levels in the distribution system were con5|stently
However, later studies regarding the odor threshold for MC
MCHM in their water at levels as low as 15 ppt. (Source: C

4.4 Deficient Crisis and Risk C

m screening level of MCHM was
0 ppb after January 18, 2014.
residents may have been able to smell
ic
CSB concluded that the initial lack of mf he spilled chemical, combined with new and
conflicting information becoming avai evolved, greatly affected the ability of public
ri MCHM following the incident. The CSB evaluated

health agencies to credibly comm
aspects of the spill response agai ontained within the Department of Health and Human
ommunication (CERC) (2014 Edition) manual. Public

Services and CDC'’s Crisis
health professionals and rmation officers apply elements of the CERC to effectively

communicate during cy.'® The CERC manual defines risk communication as “information
about the expected t d) and magnitude (weak or strong) of an outcome from a behavior or
exposure. ation assists the public in making decisions on how to avoid adverse
outcomes to them, such as undergoing medical treatment.*®® The CERC manual states

evolves through phases and it is essential that the communication evolves
. The crisis and emergency risk communication life cycle includes the following

Each phase requires its own type of information.

163 See supra note 7.

164 Department of Health and Human Services, Centers for Disease Control and Prevention. Crisis and Emergency
Risk Communication. 2014. http://emergency.cdc.gov/cerc/resources/pdf/cerc_2012edition.pdf (March 30, 2016).
185 1hid.

166 | bid.

56


http://emergency.cdc.gov/cerc/resources/pdf/cerc_2012edition.pdf

Freedom Industries, Inc.

Investigation Report Board Vote

September 2016

Pre-Crisis Initial
*Be prepared
* Foster alliance

*Develop consensus
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* Provide emergency
courses of action,
including how and
where to get more
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* Commit to
stakeholders and
the public to
continue
communication

Figure 32. DHHS/CDC crisis a

During the pre-crisis stage, organi
about the crisis are expected to a
learned the Public Water E
for the Charleston area
system.®” In the Ka

nly

Maintenance

*Help the public
more accurately
understand its own
risks

* Provide background
and encompassing
information to those
who need it

* Gain understanding
and support for
response and
recovery plans

eListen to
stakeholder and
audience feedback,
and correct
misinformation

» Explain emergency
recommendati

« Empower
risk/ben

Resolution

Improve appropriate
public response in
future similar
emergencies
through education

*Honestly examine

problems and

mishaps, an

reinforce w,

worked in

Jabilities of the
gency, including
reinforcing its
corporate identity,
both internally and
externally

ommunication life cycle. (Source: CDC)

Evaluation

Evaluate
communication plan
performance

*Document lessons
learned

« Determine specific
actions to improve
crisis systems or
the crisis plan

e for responding to and providing public information
es of disasters their jurisdiction might experience. CSB
12) of the Kanawha Putnam Emergency Management Plan
ated water system losses, not the complete loss of the water

m Emergency Planning Committee (KPEPC) After Action Report

ent, four items were listed to be addressed as lessons learned from the

ions to include other types of threats (e.g., complete loss of system).
le resources (e.g., water tanks).

p a public preparedness component.

‘@ public health in testing the water (e.g., bulk tanks).

The KPEPC AAR also identified the lack of a response plan at the state or county level for MCHM
because no information was available on the known hazards of the chemical.'®

167 Kanawha Putnam Emergency Planning Committee. West Virginia American Water Incident. After Action
Report. 2014.
168 1pid.
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Another aspect of the pre-crisis phase is to develop and test communication systems and networks.
However, during the spill, the West Virginia Governor’s Office, WVBPH and WVAW were all reporting
information to the public. The KPEPC AAR identified the lack of a unified command for Kanawha and
Putnam counties, as well as the exclusion of the county health department from the command and control
structure during the incident response.®®

During the initial response phase, public health agencies must convey useful information to the public
with instructions on what to do. According to the CERC manual, information must be as accurate as
possible with the recognition that it is constantly changing and agencies must be willing topublicly

by remaining in close coordination with all partners to avoid hyperbole and

er issued on

eir pipes; and then,
h CDC, cautioning

vels of MCHM in the
distribution system.”*"* These warnings and drinking wate re unclear and seemingly
contradicted each other, with some occurring after t
for MCHM Leak Timeline). On January 18, the D
the President of Freedom announced that anot
(PPH, stripped), was also released from ta

In the days following the spill, local residents were given many instr
January 9, which was lifted for some areas on January 13 with an
on January 15, a drinking water advisory issued by WVBPH, i

ed for all areas;*" but on January 21,
ixture of propylene glycol phenyl ethers

169 1pid.

170 Department of Health and Human Services, Centers for Disease Control and Prevention. Crisis and Emergency
Risk Communication; 2014. http://emergency.cdc.gov/cerc/resources/pdf/cerc_2012edition.pdf (March 30, 2016).
171 See supra note 23.

172 See supra note 11.

173 See supra note 24.
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1/9/2014 2/20/2014

“Do Not 1/15/2014 WVAW 3/3/2014
Use"” Order CDC issues testing CcDC

restricts advisory for shows announces no
water usage pregnant MCHM evidence of
for 300,000 women to levels adverse effects

people in “drink consistently to population

nine WV bottled below 10 from MCHM

counties water” ppb below 10

1/13/2014 1/21/2014
WVAW Freedom

provides announces

instructions PPH,

for flushing stripped
water was also
systems present in
tank 396

Figure 33. Timeline of drinking water advisories and an

the fact that Freedom did not im
not or would not provide an esti
an estimated 1,000 gallons

27,2014

The resolution phase

In the final

iSS

to residents affected by the MCHM spill.

ng aspects of the spill from a response and
rovide reliable information during the first
chemical released from the tank.*’* In addition to
Il chemicals contained in tank 396, Freedom could
tity of chemicals that leaked. The amount changed from
e first week, to a revised total of 10,000 gallons on January

life cycle provides an opportunity to reinforce public health messages,
ss and obtain public buy-in to policies addressing the problem. However,
nd WVBPH found residents did not trust the public drinking water supply
Section 4.4.1).

on phase of the CERC life cycle, responders and public health officials share learnings

from the experience, document specific actions and recommendations to improve crisis communication,
evaluate the communication plan and improve their pre-crisis activities.*’® The success of future

174 See supra note 168.

175 WVDEP. Freedom Revises Spill Estimate [press release]. Charleston, WV: West Virginia Department of
Environmental Protection. January 27, 2014. http://www.dep.wv.gov/news/pages/Freedom-revises-spill-

estimate.aspx (July 25, 2014).
176 Department of Health and Human Services, Centers for Disease Control and Prevention. Crisis and Emergency

Risk Communication; 2014. http://emergency.cdc.gov/cerc/resources/pdf/cerc_2012edition.pdf (March 30, 2016).
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responses is contingent on adequately preplanning an effective communication strategy to the public.
Lessons learned from the KPEPC AAR, in addition to the creation of new spill reporting requirements
and the passage of Senate Bill (SB) 373 and 423 (see Section 5.2.2), attempt to ensure public health and
emergency response agencies are prepared for future events in West Virginia. This report also shares
lessons learned to encourage emergency planning and coordination between water utilities and public
health agencies across the United States.

4.4.1 Public Distrust of Drinking Water Safety
On February 20, 2014, WVAW announced that the MCHM concentration in the water distgibution system
was consistently below 10 ppb.'”” The West Virginia Governor lifted the state of eme

the population was drinking tap water, and in a survey conducted in April 2
35-40%. A telephone survey administered in April 2014 by KCHD foun
about 54% believed the water was not safe to drink.'"

As part of the public health response to the spill, CDC, at the r, , also conducted a
community survey called the Community Assessment for P rgency Response (CASPER)
on April 8-10, 2014, to assist WVBPH in evaluating the res roving future responses.
CASPER had three objectives: (1) assess the perceiv, emical spill on households; (2)
provide WVBPH with information on household practices before, during and after the
DNU order; and (3) assess communications tQg approaches for current and future
events, &

Results from 171 household intervi t most households were able to obtain water within 1
day of the spill and many stores
health issues from the spill; a
also found that 37.4% of

mental health issues resulting from the spill. The survey
used the drinking water during the DNU order, while 68.8%
stated they used the wat order was lifted. When asked whether they thought the water was safe
to drink after the D ifted, 36.1% stated they agreed it was safe after the order was lifted.*®
Recommendati PER survey report include, among others, asking households to
prepare a 3-da , Improving communication during an emergency, increasing

i nd water safety and promoting health and mental health services available

T WVAW. West Virginia American Water Update: All Samples Throughout Distribution System Below 10 Parts
Per Billion: Flushing and Testing Continues to Help Address Odor; February 20, 2016.
http://www.amwater.com/wvaw/customer-service/customer-communications/page25633.html (September 15,
2016).

178 Centers for Disease Control and Prevention. 2014 West Virginia Chemical Release.
http://emergency.cdc.gov/chemical/MCHM/westvirginia2014/index.asp (July 11, 2016).

179 |_atif, D. et al. Community Assessment Population Survey (CAPS). Communications during the West Virginia
Water Crisis: A Survey of the Population. 2014.

180 See supra note 11.

181 See supra note 11.
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to the community.*®? In addition, to address the lack of chemical information available during the initial
phase of the crisis, the KPEPC AAR recommends that all facilities submit detailed SDS and Tier Il
reports electronically to the local fire departments, KPEPC and State Emergency Response Commission.
The recommendations also address reviewing the information collected on tanks that store chemicals near
public water supplies under WV SB 373 to ensure adequate planning is occurring (see Section 5.2,
Regulatory Analysis).*®

4.5 Prior Chemical Release Incidents Investigated by CSB

CSB investigated two other incidents in the Charleston area that resulted in acute chemica
affecting both workers and the local community. In 2008, a 4,500-gallon pressure vesse
releasing methomy!| at the Bayer CropScience facility in Institute, West Virginia.
(MIC)*® is a highly toxic chemical used to produce methomyl. Bayer CropScie
Institute site and stored it in a tank located approximately 70 feet from the e i vessel. The
explosion killed two workers and injured six firefighters who were exposed t
addition, 40,000 residents including students at West Virginia State Ug
place for 3 hours and local highways and roadways were closed fo
explosion.®’

ed to shelter-in-

@ the"smoke from the

The second event was a series of toxic chemical releases th January 22-23, 2010, at the

DuPont plant in Belle, West Virginia, when three ga de, oleum and phosgene—
triggered an emergency response. In the 5 days leag t incident on January 22, 2010, 2,000
pounds of methyl chloride were released from pntrol system. Then on January 23, a leak

in a sample pipe released a fuming cloud o osphere, requiring the help of the local fire
department to mitigate.'®® On the same d ansfer hose failed, spraying a worker in the face
as he was checking the weight of a cylinder, fatally injuring him. %

In the Bayer CropScience report d that the incidents at both Bayer and DuPont revealed
regulatory deficiencies tha ed or corrected through voluntary compliance or existing
enforcement mechanis he incidents. In addition, the Kanawha Valley contains many facilities

that handle large qu i tely toxic and hazardous materials covered under similar regulatory

create a Hazardous Chemical Release Program working in conjunction with
e Hazardous Chemical Release Program would authorize direct participation

182 1hid.
183 See supra note 168.

184 U.S. Chemical Safety and Hazard Investigation Board. Pesticide Chemical Runaway Reaction Pressure Vessel
Explosion. http://www.csb.gov/assets/1/19/Bayer Report_Final.pdf (July 11, 2016).

185 MIC is the toxic chemical that was released into the Bhopal community after an explosion at the Union Carbide
facility in Bhopal, India.

186 See supra note 185.

187 See supra note 185.

188 U.S. Chemical Safety and Hazard Investigation Board. DuPont Corporation Toxic Chemical Releases.
http://www.csb.gov/assets/1/19/CSB%20Final%20Report.pdf (July 11, 2016).

189 1hid.
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Rahul Gupta, then head of KCHD, wrote to WVDHHR asking for support to commence such a program.
In May 2011, WVDHHR denied KCHD support, stating, “We have always operated under the premise
that the in-house health and safety oversight of chemical facilities lies within the purview of OSHA and
the EPA. In addition, WVDEP issues permits for air and water emissions from these facilities which
require their understanding of the processes which produce those emissions. At the current time,
WVDHHR does not have the regulatory or technical expertise to implement the recommendations
contained in the Board’s report.” The chemical storage of MCHM at the Freedom facility was not covered
under performance-based standards such as OSHA’s Process Safety Management or EPA’s Risk
Management Programs. In addition, the condition of Freedom’s MCHM tank and second

establishing the Hazardous Chemical Release Prevention Program, stating, “It i at an
existing Hazardous Chemical Release Prevention Program, as envisioned b ave provided
our communities the best prospect of preventing disasters such as the Januar r chemical

17190

spill.

ed the Public Water
ck to the legislature on

On March 8, 2014, the West Virginia Legislature passed SB 37

several topics, including CSB’s recommendations from the ience incident of 2008,
PWSSSC created four working groups, of which Wg tasked with reviewing CSB’s
recommendations, in particular the recommendatio e a‘Chemical Release Prevention Plan
within KCHD. People Concerned About Chemi afety (PCACS)'*2 held numerous multisector

stakeholder meetings through 2015 to revi al release prevention programs at the federal
and state levels and to create the outline lease Prevention Plan for Kanawha County,
with eventual application to the Stat inia. Members of Working Group 4 participated in this
process and ultimately conclude reed with CSB’s recommendations, and reported to the
legislature that it should urge t or, West Virginia state agencies to implement CSB’s
recommendation as outlin ginia Chemical Release Prevention Program Plan.

SB 373 also enacte i -9e of the West Virginia Code, which calls for WVBPH to work with
CDC and other fgdera i “creat[e], organiz[e], and implement a medical study to assess any
long-term heal ting from the chemical spill that occurred on January 9, 2014, and which
exposed t cals, including 4-MCHM.”* The responsibility for the long-term health
effects the Commissioner of Health. To meet this requirement, WVBPH commissioned
the U.S! alFToxicology Program (NTP) to conduct a low birthweight study of babies born to
women wh pregnant during the spill. The yearlong study, completed in June 2016, evaluated the

1% Kanawha-Charleston Health Department. May 19, 2014, Letter to the Honorable Tim Miley, Speaker West
Virginia House of Delegates. CSB Doc Name: Attachment 2 WV Senate Concurrent Resolution 98.

191 hitp://www. legis.state.wv.us/wvcode/ChapterEntire.cfm?chap=22&art=31 (August 2, 2016).

192 people Concerned About Chemical Safety is a community organization in the Kanawha Valley that promotes
environmental justice and chemical safety through education and advocacy.

193 §.B. 373, 2014 W. VA 2015.

http://www.legis.state.wv.us/Bill_Text HTML/2014 SESSIONS/RS/bills/SB373%20SUB2.pdf (July 11, 2016).
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toxicity of MCHM and concluded that exposure at or below the MCHM screening level of 1 ppm is
considered not likely to be associated with any adverse effects.*®* Studies on MCHM exposures to
pregnant lab animals via ingestion at levels well above the screening level were shown to produce low
birthweights.'* NTP’s study of the prevalence of low birthweight children born to mothers expecting
during the time of the spill found no evidence of low birthweights.*%

4.6 AW and WVAW Response to Water Contamination

4.6.1 American Water Works Company, Inc.
American Water Works Company, Inc.*" is the largest investor-owned and publicl
wastewater utility company in the United States.*® AW is a Delaware-incorpor » pany and

Commissions (or in the case of West Virginia, the Public Service
standards by EPA and/or state authorities.

AW’s complex business model includes two types of oper in which it owns the assets
(regulated operations) and those in which it manages
for a municipality or other entity (nonregulated op
also performs nonregulated contract operations
34).%* AW’s corporate-level management
utilities to address operational and jurisdi
local laws and regulations, while enc
and support functions within Am

residential homes and businesses but
s that own their utility systems (Figure
decentralized, allowing its subsidiaries or
accordance with applicable federal, state and
tion and information sharing among subsidiaries

s Service Company. AW’s business model and

Research Program on Chemical Spilled into the Elk River in West Virginia

194 National Toxicology Pr
i v/ntp/research/areas/wvspill/wv_finalupdate july2016 508.pdf (August 3,

Final Update. http://nt

pany, Inc., together with its subsidiaries, including West Virginia American Water,
ater in this report, however legally American Water is American Water Works

erate approximately 80 surface water treatment plants, 500 groundwater treatment plants,
ells, 100 wastewater treatment facilities, 1,100 treated water storage facilities, 1,200 pumping
stations, 90 dams and 46,000 miles of mains and collection pipes. In addition, AW and its subsidiaries have more
than 6,400 employees.

199 United States Securities and Exchange Commission. Form 10-K Annual Report Pursuant to Section 13 or 15(d)
of the Securities Exchange Act of 1934 for the Fiscal Year Ended December 31, 2014. American Water Works
Company, Inc.: Voorhees, NJ. 2014.
http://ir.amwater.com/Cache/29123208.PDF?Y=&0=PDF&D=&FID=27943982& T=&0SID=9&11D=4004387
(accessed July 20, 2016).

200 American Water. “West Virginia American Water Our States.” http://www.amwater.com/wvaw/About-Us/our-
states.html (accessed July 13, 2015).

201 American Water. “West Virginia American Water Corporate Information.”
http://www.amwater.com/wvaw/About-Us/Corporate-Information/ (accessed July 13, 2015).
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management approach allows the subsidiary or utility to be responsible for establishing its own internal
processes regarding daily operations for the treatment and delivery of water to the community as long as
these processes follow applicable federal, state and local laws and regulations. AW has implemented
general plans, policies and procedures that its subsidiaries are expected to follow. In addition, AW
implemented practices that subsidiaries use as guidance and implement consistent with the facility-
specific circumstances and local regulatory requirements; however, the practices are not requirements
established by AW. In addition, AW does not formally monitor or track which plans, policies or
procedures are followed by its utilities; however, AW indicated that it monitors implementation of the
environmental policies and practices through internal audit functions and through formalized monthly

department personnel and periodic meetings and conference calls. CSB reviewed ma3
WVAW plans, policies and procedures to determine how similar they were and
followed on the day of the incident. Even though WVAW?’s plans, policies

with AW’s, the differences between them would not have changed the way i
to the incident, nor would they have prevented MCHM and PPH, stri
distribution system.

ostly aligned
W responded
the water

Rhode Island
Connecticut
- New Jersey

— Delaware

y ] [ -Maryland
Colorado o -, Washington, D.C.

West Virginia
-~

Status of
each state:

il Regulated
. Market-based

B Both

Figure 34. States in which AW operates.?%? (Source: AW)

202 American Water. Corporate Responsibility Report 2013-2014. 2015. http://amwater.com/files/American-Water-
CR-2013-14.pdf (accessed June 29, 2016).
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As regulated public utilities, investor-owned water companies have been granted authority by each state’s
PSC?% to operate in a particular service area. WVAW is regulated by the West Virginia PSC, which
initiated an investigation into the MCHM leak on May 21, 2014, due to the numerous complaints received
from WVAW customers. The focus of the PSC investigation is to determine whether WVAW?’s actions in
reaction to the spill and the presence of MCHM in its raw water or finished water supply constitute
unreasonable or inadequate practices, acts or services as provided for in state law.?** The development of
water quality standards is outside the scope of its investigation. The PSC investigation of the Freedom
incident is ongoing.

4.6.2 Use of Boil Water and Do Not Use Notices
Water utilities issue Boil Water Notices (BWNs) or Do Not Use Notices (DNUs) w

requires that BWNs and DNUSs be issued by the public water system a : , but no later than
12 hours after the public water system becomes aware of the conditi rranting '@ BWN or DNU. 27 In
addition, a DNU is issued when boiling the water will not ensur; safe'to drink and may have the

unknown quantity that may pose an immediate public heal t within a public water system.

It is significant to note that in 2008 the “Boil Water ystems” procedure?®®® allowed for
a 24-hour window to issue a BWN or a DNU; howeVer window was changed to 12 hours. At
11:56 AM, WVAW became aware of the spill, ot detect the MCHM in its filtered water until
4:18 PM and the DNU notice was issued at

WVAW did not receive any complai Iling water from customers prior to becoming
aware of the release from Freedo e public notice was issued within the 12-hour time
frame, the chemicals were still ab drinking water supply for thousands of consumers, many

r to the release of a public notice. Since the Freedom
public water systems to develop a “communications plan that

e Public Service Commission supervises and regulates the rates, services, operations and
most oth itigs'of all public utilities. PSC processes and acts on petitions filed by these regulated entities. It
also acts on nts against utilities and common carriers.

204 pyblic Service Commission of West Virginia. PSC Initiates General Investigation into WVAWC’s Response to
MCHM Spill. Public Service Commission of West Virginia: West Virginia. May 21, 2014.
http://www.psc.state.wv.us/press/2014/Press_20140521.pdf (accessed May 23, 2016).

205 Appendix C, Leaking Pipes and Water Main Breaks, discusses other instances where BWNs may occur.

206 West Virginia American Water. Response to Main Breaks and Boil Water Advisories Maintaining Water Quality
in the Distribution System. February 20009.

207 West Virginia Department of Health and Human Resources. Manual of Environmental Health Procedures Boil
Water Notices for Public Water Systems Procedure DW-23. December 8, 2008, and June 6, 2009.

208 A DNU order is issued pursuant to Procedure DW-23 (“Boil Water Notices for Public Systems”) from
WVDHHR’s Manual of Environmental Health Procedures.
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contamination event and provide updated information related to any contamination or impairment of the
source water supply or the system’s drinking water supply, with an initial notification to occur in any
event no later than 30 minutes after the public water system becomes aware of the spill, release or
potential contamination of the public water system.” WVBPH clarified this requirement through
rulemaking stating that “initial notification to the public to occur in any event no later than 30 minutes
after the public water system becomes aware that the spill, release or potential contamination of the public
water system poses a potential threat to public health and safety.”2®

Lift Zone

In addition, on January 13, 2014, WVAW launched an interactive webpage, “Kanawha Va

boundary”?'° were asked to contact WVAW directly for more specific infor

provided information on the DNU orders being lifted by zones. This informa
through various media outlets and autodialer calls to affected homes
hotline was established to provide additional clarification.

4.6.3 WVAW'’s Monitoring and Testing Process
According to a 2011 WVAW comprehensive planning stu information provided by AW,
plant operators at WVAW—in addition to their daily or sting practices®**—conduct
quarterly, annual and multiyear water quality samp ed at the plant or in the AW
Belleville, Illinois, laboratory. Selected contami on include inorganics, metals, minerals,
pesticides, herbicides, priority pollutants, v micals and bacteriological parameters.**3
ding trihalomethane, and haloacetics are
measured from eight locations in the i . Total organic carbons and alkalinity are

hed water. Annually, finished water is tested for
inorganic chemicals, metals and
years, in two consecutive ater is sampled and measured for synthetic organic carbons.
Lead and copper are als 3 years, with 50 samples taken at customer taps. Radiological
materials are tested ears. In April 2014, WVAW monitored for 30 contaminants (28
chemicals and two vi rdance with EPA’s Third Unregulated Contaminant Monitoring Rule

rican Water Kanawha Valley Water System. Source Water Protection Plan. West Virginia
American W, est Virginia. June 2016.

210 Water systems are separated by pressure zones based on elevations. Public alerts typically affect pressure zones
(not necessarily municipal boundaries). The alert boundaries on the interactive map were organized by pressure
Zones.

211 Comprehensive planning studies are used to assess the availability and reliability of the water supply. It allows
WVAW to study, evaluate and adjust risk relative to water quality, quantity and service continuity. It also helps to
plan for source water protection, drought management and emergency response.

212 \WVAW'’s daily monitoring and testing practices are discussed in further detail in Section 2.3.1, Kanawha Valley
Treatment Plant.

213 American Water Asset Planning. West Virginia American Water Kanawha Valley System Comprehensive
Planning Study. West Virginia American Water: West Virginia. May 2011.
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(UCMR3).%* The purpose of UCMR3 is to collect occurrence data for contaminants suspected to be
present in drinking water but that do not have health-based standards set under the Safe Drinking Water
Act (SDWA).?5> MCHM is not one of the 30 contaminants listed under UCMR3 because it is not
considered to be a common chemical found in source water, nor has the severity of the long-term health
effects due to its presence in drinking water been fully examined, limiting its potential for inclusion in
UCMR3. If WVAW voluntarily chooses to monitor unregulated contaminants other than those required
by EPA, it makes those decisions based on the geographic location of the treatment plants and the
potential contaminants that may affect the water. For example, WVAW monitors for bromides in West
Virginia due to water treatment plants and their source waters being located near fracking a
the potential for bromides to create trihalomethanes, which are regulated substances.
regulatory requirement to implement a specific policy regarding monitoring or samp

utilities; however, the Source Water Assessment Program?%®

after the spill are much more rigorous and detailed than A

re ; st Virginia established

4.6.3.1 WVAW’s Hazardous Materials Remo
In 1989, WVAW and KVTP developed a report titlgdh:= cy Contingency Plan,” which examines
deficiencies with respect to potential emergen ant. The report identifies existing hazards,
the resulting consequences of those hazard e solutions. The report states that the
maximum permissible length of plant sh t exceed 12 hours because the total storage

0ss.?” As part of the Emergency Contingency Plan,
ment of hazardous material spills within the water system

gallons, and it would require 8 h
the recommended removal m
were addressed. These re

e lon ange

214 West Virginia American Water. Document Request WVAWDO1. West Virginia American Water: West Virginia.
February 28, 2014.

215 SDWA requires EPA to evaluate contaminants that present the greatest health concern and to regulate those
contaminants that occur at concentration levels and frequencies of public health concern.

216 The Source Water Assessment Program is discussed in further detail in Section 5.4.1.

217 West Virginia-American Water Company Kanawha Valley District. Emergency Contingency Plan. July 7, 1989,
p. 16.
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o Neutralization—precipitation
e Oleophilic materials

e Peat moss

e Vacuum pumping

The plan includes a list of hazardous substances and the two phases of removal methods appropriate for
each substance. The hazardous substances were identified with assistance by EPA and based on the
degree of hazard to the water supply, the amount and concentration of a material, its properties and its
effect on the waters to which it was introduced. When two phases of removal methods arggamailable for a

used if spilled material is not diluted (or still concentrated) or if the water supply
and undissolved spilled material. Phase Il removal methods are used if spilled g

listed in Table 3 of this report, methanol is the only hazardous substance At the time the
plan was developed, the site stored petroleum-based products, not Cr or PPH, stripped, which
are not listed in the plan and are not regulated chemicals, nor are t [edias materials that would
generally be hazardous to a water supply.?® WVAW'’s remov. ; anol involved phase |

removal by aeration.?'® In response to the Freedom release not to close the water intake,
which would have allowed the MCHM and PPH, stripped t take. WVAW did not have
accurate information regarding the extent of the spil e plume and was concerned that

shutting the intake for more than a short time woul em depressurization that would prevent

WVAW from delivering any water to custom d period of time. It believed that its water
treatment process could effectively handle i ultimately relied on its treatment process,
including PAC and GAC, as MCHM r this removal method was not sufficient in
eliminating the MCHM or PPH, stri e to the volume of chemicals spills. Treatment

methods can be critical tools in r
approach where feasible, esp
the water once they have

ants from the water; however, prevention is a superior
ssing contaminants that cannot easily be removed from

4.6.4 AW and rgency Preparedness and Response

According to guidanc thegAmerican Water Works Association (AWWA), a water utility’s
objectives in t i se to a confirmed contamination event should be the “protection of its
customer the contaminated water, protection of the water utility infrastructure and
health ental protection during disposal of contaminated water.”??° The actions WVAW took
in respo heéBreedom incident are discussed in detail in Section 2.1.2 of this report. However, it is
also import nderstand the corporate- and facility-level plans, policies and procedures WVAW

218 West Virginia-American Water Company Kanawha Valley District. Emergency Contingency Plan. July 7. 1989,
pp. 22, 22a-22l.

219 By artificially maintaining the required dissolved-oxygen level through mechanical aeration or other oxygen-
replacement techniques, the lethal effects from the discharge of such substances can be eliminated. An alternative
method to aeration for methanol removal is to burn the material; however, this method is to be used only after
consultation with local authority, the federally appointed on-scene coordinator or approval by EPA.

220 Water Research Foundations (formerly AWWA Research Foundation). Guidance for Decontamination of Water
System Infrastructure. Water Research Foundations: Colorado. 2007.
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should have followed when responding to and managing not only the Freedom incident, but all
contamination incidents or events. This section will not only discuss the emergency preparedness and
response plans AW and WVAW had in place at the time of the incident, but also identify the
organizational and operational improvements WVAW made in response to the incident.

4.6.4.1 WVAW Incident and Event Management Practice
On the day of the Freedom incident, WVAW implemented its Incident and Event Management Practice.
This section outlines the AW policy from which WVAW?’s practice was developed, describes WVAW’s
practice in further detail and identifies an element of AW’s policy that WVAW did not implement. AW’s
policy on incident and event management covers events of all sizes and types of risk. A siness
units and functions should prepare specific and adequate incident and event managee es that
are consistent with their policies and include the following:

Safety management (e.g., people, environment, product, property)
Business continuity (e.g., repair of damaged assets, restoration ofys
Interactions with clients, regulators and other key stakeholdg
Incident assessment and reporting arrangements that comply shed reporting thresholds
and processes

5. Incorporation of the National Incident Manageme
System (ICS)

PowbdE

and the Incident Command

WVAW adopted an Event Management Practice th
four levels of AW’s incident scale,?** princip
criteria for events that must be reported to j al organizations. AW’s event scale is based
on operational issues, such as safety, se situations, environmental issues, and reputation
and relationships. The level at whic anaged is retained at the local operation or lowest

level possible unless (1) a determi
adequately manage the event
which have been organize
event:

ith AW’s plans and adheres to the
am names and responsibilities/roles and

as escalated. The practice involves seven major actions,
s” for ease of use during the decision-making process of an

Event recogn
Event Ses t
E SS
n implementation of an incident action plan
tions
Ev rting to corporate
Event closedown
AW event scale for assessing event risk at the corporate, state or functional level

NGO~ WNRE

221 AW’s incident scale provides a standard tool for the measurement of event risk and is used to indicate the
severity, speed and scale of emergency response appropriate to the situation and the management effort required to
resolve the situation. Level 1 is an alert and an opportunity to prepare for any deterioration, whereas Level 4 is a
particularly severe event with significant implications for the business.
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AW provides standard ICS and AW Incident Management forms?? to assist in documenting and
managing resources and operations of the incident or event; however, WVAW did not use these forms to
document after-incident and event closedown actions; rather, it relied on e-mail to capture the decision-
making processes post-incident. AW policy indicates that information within these forms should be
augmented at the earliest opportunity to address the risks that, because of their nature, require more
detailed measures and emergency plans.??® The EMP is reevaluated at least annually by the utility’s local
operational risk management department and an annual drill is conducted unless the utility experienced a
certain-level event within the year. This department also ensures that employees who may be involved in
an incident are trained on the EMP, NIMS and ICS. On the day of the incident, not only did WVAW
implement its Incident and Event Management Practice, but it also employed provisio ergency
Preparedness Manual and Consequence Management Plan.?**

4.6.4.2 WVAW Emergency Preparedness Manual

WVAW’s Emergency Preparedness Manual (EPM) is a guide for establishi
maintain service while involved in an emergency situation.?®® The A
Emergency Procedures Handbook, which was the impetus for WVA emergency planning and
preparedness manuals and plans, states, “A comprehensive eme plan, updated annually, is
a requirement for any well managed company.” The handbo at the appropriate
responsive action for a distribution contamination event s It has been determined that
actual contamination exists, immediately notify custo ed area, disconnect services and
remove meters there, isolate the area, and flush thatpar

Prior to the January 2014 spill, the EPM w
final policy in the EPM is WVAW’s Sec

ugust 2012 and includes six policies. The
rism) Policy, which contains procedures on how
cies. The Security Plan was developed as newly
thin the Security Plan, WVAW maintains a crisis
management program that empha n and effective emergency preparedness, response and
recovery. The program consi raining and exercising, as well as coordination with the local
jurisdictions with whomd vide water supplies and federal, state and local regulators.??®

“Business Continuity Planning Template,” which includes event preparation
ontingency plan for regional business units; however, these checklists and templates
were not d to address water contamination due to hazardous materials spill events, although

ists and templates can apply to this type of event.

cident and Event Management Practice. American Water: New Jersey. 2011.

Consequence Management Plan (CMP) as a response component to its overarching Emergency
Response Plan. The CMP aids in minimizing the impacts of not just intentional, but also accidental, water quality
degradation as a streamlined plan that is intuitive to all critical water utility personnel. Consequence management
actions are initiated upon identification of a possible contamination incident to (1) establish the credibility of the
possible contamination incident; (2) minimize public health and economic consequences; and (3) guide the
remediation and recovery effort. The plan itself guides a utility through actions that should be taken following
detection of a possible water contamination incident.

225 \West Virginia American Water Company. Policies 1:3 Authority of Emergency Procedures. West Virginia
American Water Company: West Virginia. August 2012,

226 \West Virginia American Water Company. Policies 1:6 Security Plan (Terrorism). West Virginia American Water
Company: West Virginia. August 2012.
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The policy states: “Within WVAW, responsibility for emergency response, management support, and
crisis management is assigned to organizational units, based on either their vulnerability to hazards or
their identified role to support response, or both. Accountability for the delivery of safe water to our
customers begins with the senior executives of the company and extends downward through staff and
managers of districts, individual facility supervisors, and individual associates.” WVAW developed
procedures within this policy that identify general steps to take if contamination of a source or distribution
system occurs. Even though these procedures were designed to be specific to intentional acts or events,
they could also be applicable to an unintentional or accidental hazardous materials contamination event.
The general process for addressing any event involves determining whether the source or

In addition, separate from the Security Plan Policy, but contained within the developed a
procedure to address situations where contamination of the distributiog 1 This procedure
identifies possible indicators of potential system contamination. O ified indicators is

e Freedom release) or as
als into the EIk River,

by customers. The procedure
ver, the procedures do not provide
, they provide a general approach.

ns where contamination of the raw water
e taken once a contaminant is detected.?*
blic health problem than source water

MCHM was detected through odor during sample collectio
provides steps that should be taken if contamination j
detailed actions that should be taken by WVAW e
The EPM contains another procedure on how
Distribution system contamination®®
contamination®* because the conta
Freedom release. Finally, the ma

is a

mprehensive list of resources and entities, including
e to the company during an emergency event.?

AW’s Environment i ines the company’s commitments to compliance with all relevant
environmental laws,
idance to utilities. AW developed a practice titled, “Environmental Audit
s a utility’s compliance with applicable regulations and that tracks its

erican Water. Emergency Preparedness Manual Procedure 2:10. West Virginia American
Water Company: West Virginia. August 2012.

228 \West Virginia American Water. Emergency Preparedness Manual Procedure 2:11. West Virginia American
Water Company: West Virginia. August 2012.

229 \West Virginia American Water. Company Procedure List. West Virginia American Water Company: West
Virginia. August 2012.

230 Distribution system contamination is where the contaminant has already reached the water treatment plant’s
system of pipes that distribute water to the public.

231 Source water contamination is where the contaminant enters a surface water or groundwater prior to entering the
water distribution system.

232 \West Virginia American Water Company. Emergency Preparedness Manual. West Virginia American Water
Company: West Virginia. September 2004.
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environmental stewardship efforts, by linking its Environmental Management Plan system with an
internal audit program. According to AW’s 2013-2014 Corporate Responsibility Report, the audit
program reviews plans, procedures and physical facilities in an effort to identify potential vulnerabilities.
The report indicates nearly all of AW’s facilities have been internally audited at least once during the past
5 years, and AW has developed a custom-designed audit tool that includes a risk-based list of questions.
Based on the audit’s findings recommendations are developed, which address issues related to
environmental regulation compliance, AW requirements or industry standards. Regulated utilities also
submit monthly reports to department-level managers at the utility, which are expected to identify any
significant incidents or noncompliance events. Information from these monthly reports is also discussed

that all employees are responsible for reporting environmental incie ompliance including, but
not limited to “failure to perform required sampling, notificati ance from a regulatory

(NOVs) a utility may receive.”® On the day of the i ported the contamination event to
AW because it was a catastrophic event, and no N d to WVAW by WVBPH. In addition,
AW uses these NOVs to track and monitor ins pliance across all environmental
regulations and considers this process imp
calculating drinking water compliance ra

4.7.4.4 AW and WVAW Post,
After the Freedom incident AW improvements needed to be made in the areas of source
water protection planning, i rnative water sources and enhancement of the emergency
customer notification sy i e January 2014 spill and the associated legislative changes,
WVAW installed anal§ti ment and built a new $400,000 laboratory at KVTP equipped with two
king water for volatile organic compounds and semivolatile organic
a study of early detection technology and has installed some source water

nt facilities at a cost of approximately $30,000 per facility. These devices are
not inte ify specific contaminants; rather, they alert water systems of a potential change in

established by new state legislation. In 2014, AW conducted a critical asset study that involved the use of

233 American Water. Environmental Non-Compliance Reporting Practice. American Water: New Jersey. 2010.
234 |bid.

235 West Virginia American Water. 2014 Annual Water Quality Report. Elk River Regional System. PWS ID
WV3302116 2015. http://www.amwater.com/ccr/kanawhavalley.pdf (accessed in November 2015).

236 WVAW'’s source water monitoring technologies include continuous raw water quality monitoring with online,
multiparameter devices.
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EPA’s Water Health Economic Assessment Tool (WHEAT) to analyze the likelihood and consequences
of the failure of water systems. WHEAT was designed to assist utility owners and operators in
guantifying an adverse event’s public health consequences (i.e., injuries and fatalities), utility-level
financial consequences, direct and indirect regional economic consequences and downstream impacts.
Through this study, AW identified more than 50 critical water and wastewater system assets and, where
applicable, recommendations for additional inspections, emergency response planning measures or capital
improvements were made. In 2015, AW introduced a new customer emergency communication system,
called CodeRED, which uses outbound calls to alert customers about incidents that could impact their
water quality and water usage. AW also plans to develop outage maps that provide new direct notification

237

process, % which includes notification to the public within 30 minutes of be

contamination event poses a potential risk to public health and safety.

from.

4.7 American Water Works Associati
Established in 1881, AWWA is the largest no and educational association dedicated to
;000 members, including American Water

and West Virginia American Water, and oals is to support water utilities in evaluating

to water professionals by providi rds, water supply best practice manuals, training,
networking, conferences and regu ies.?*? CSB found that AWWA is well positioned to assist

peer-revie onsensus standards for processes used by the water utility industry and
intende ility’s overall operations and service. AWWA standards, which are American
Nationa argsiInstitute (ANSI) approved, are recognized worldwide and have been adopted by many
utilities an zations. Through this program, AWWA publishes over 170 ANSI/AWWA standards

237 EPA. Water Health and Economic Analysis Tool Version 3.0. EPA: Washington, DC. May 2014.
https://www.epa.gov/sites/production/files/2015-04/documents/epa817f14003.pdf (accessed May 25, 2016).

238 American Water. Corporate Responsibility Report 2013-2014. American Water: New Jersey. 2015.

239 The source water protection planning process is discussed in further detail in Section 5.4.1 of this report.

240 http://www.awwa.org/about-us.aspx

241 These standards are developed by following procedures defined by committees under the AWWA Standards
Council and accredited by ANSI.
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that provide information on a variety of issues such as design, installation, disinfection, treatment and
manufacturing of products including pipes, chemicals, storage tanks, valves, meters and other
appurtenances; industry-recognized consensus prerequisites; and practices for water utility management
and operations.?*

Two AWWA standards could be helpful to water utilities in the areas of source water protection and
emergency preparedness. First, AWWA’s Source Water Protection Standard®*® provides support and
guidance for a drinking water utility to protect its drinking water supply sources through planning,
developing and implementing a successful source water protection program. Second, AWWA’s
Emergency Preparedness Practices®** is a voluntary management standard that is used 4 e
minimum emergency preparedness requirements for water utilities to respond to emé and restore
normal operations, minimizing the disruption of critical services while sustaini bli protecting
property and maintaining consumer confidence.

5.0 REGULATORY ANALYSIS

5.1 Regulatory Summary of MCHM and PP
Both Crude MCHM and PPH, stripped are hazardous che
Communication Standard (HCS). These mixtures are
health hazards they pose. As a result, any distribut
and provide it to downstream users.

to OSHA’s Hazard
als because of the physical and
emicals must have available an SDS

Any distributor or manufacturer of hazar
and Community Right-to-Know Act
MCHM or PPH, stripped must su
(LEPC) of the amount stored. Ta
covering chemicals. The te
meanings under various
hazardous substance,

is also regulated under the Emergency Planning
stributor storing more than 10,000 pounds of either
alerting its Local Emergency Planning Committee

e applicability of relevant statutes and regulations
emical” and “hazardous substance” have very different
Ithodgh MCHM is a hazardous chemical,?® it is not listed as a

Yy

[resources-tools/resource-development-groups/standards-program/standards-
spx (accessed August 2, 2016).
Standards Institute/American Water Works Association. G300-14: Source Water Protection.

244 American National Standards Institute/American Water Works Association. G440-11: Emergency Preparedness
Practices. 2011.

245 The term “hazardous chemical” in this report shall mean any chemical that poses physical or health hazards as
defined by OSHA under the HCS. See Section 5.7.1, OSHA’s Hazard Communication Standard.

246 Section 311 of the Clean Water Act required EPA to establish regulations designating hazardous substances and
determining those quantities of any oil and hazardous substances, the discharge of which may be harmful to the
public health or welfare or the environment of the United States, including but not limited to fish, shellfish, wildlife,
and public and private property, shorelines and beaches. 33 U.S.C. § 1321(b). Table 117.3 in 40 C.F.R. 117.3, which
is titled “Reportable Quantities of Hazardous Substances,” lists substances that were designated hazardous under
Section 311(b)(4) of the CWA.. Currently, approximately 300 chemicals are listed. Comprehensive Environmental
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Table 7. Applicability of VVarious Federal Regulations to MCHM Stored at Freedom

Agency Regulation or Statute Yes No
OSHA HCS - 1910.1200 — “Hazardous chemical” v
EPA EPCRA § 311 and § 312 — “Hazardous chemical” v
EPA Clean Water Act § 311 — “Hazardous Substance” v
EPA EPCRA § 302 — “Extremely hazardous substance” v
EPA EPCRA § 313 — “Toxic chemical” v
EPA Comprehensive Environmental Response, Compensation, and v
Liability Act (CERCLA) - “Hazardous substance”
EPA Resource Conservation and Recovery Act — “Hazardous
waste”
EPA CAA 112(r) — Regulated Chemicals for Accidental
Prevention

5.2 Regulation of Aboveground Storage Tanks
ASTs are subject to both federal and state/local regulations.
Prevention, Control and Countermeasure (SPCC) rule, wh
CWA. Although the SPCC rule regulates some aspec pplicability is limited to oil.?*
Because Freedom stored fatty acid, an oil, in an A equired to adhere to SPCC
requirements. While not a direct cause, CSB found mpliance with certain SPCC requirements, such
as secondary containment, may have helpe th nt because of the proximity of Freedom’s
fatty acid AST to the MCHM AST that |

al regulations is the Spill
gated under the authority of the

ly only to particular storage tanks or containers that
s. Another example is OSHA’s flammable liquids
only to tanks or vessels containing certain liquids, in this

Other federal regulations are simi
contain certain chemicals or class
standard. Like SPCC, thisr

Response, Comp i iability Act (CERCLA) defines a hazardous substance as any substance designated a
hazardous subst WA as well as certain substances having certain characteristics under other

i i ed on other EPA lists. Approximately 2,000 elements, compounds, mixtures,
considered CERCLA hazardous substances, which, when released into the

sent substantial danger to the public health or welfare or the environment. 42 U.S.C. § 9601-

248 Oil means oll of any kind or in any form, including, but not limited to: fats, oils, or greases of animal, fish, or
marine mammal origin; vegetable oils, including oils from seeds, nuts, fruits, or kernels; and, other oils and greases,
including petroleum, fuel oil, sludge, synthetic oils, mineral oils, oil refuse, or oil mixed with wastes other than
dredged spoil. 40 C.F.R. § 112.2 (2016).

249 The Freedom facility was found to have fatty acid in bulk storage above the SPCC threshold, based on sampling
by EPA after the incident. Thus, Freedom Industries should have prepared an SPCC plan, had it certified by a
Professional Engineer and implemented appropriate secondary containment for oil containing tanks. Given the
proximity of the fatty acid tank to the MCHM tanks it is a possibility that tank 396 would have been located within
the bounds of this secondary containment. SPCC plans are not required to be submitted to EPA. Further discussion
of SPCC follows in Appendix E, Spill Prevention, Control and Countermeasure.
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case flammable liquids. For a full discussion of OSHA’s flammable liquids standard, see Section 5.7.2.
Because no uniform federal program regulates all ASTs, owners must navigate a web of miscellaneous
statutes and regulations that directly or indirectly govern tanks, and states are left to fill those gaps with
regulations.

At the time of the 2014 MCHM spill, ASTs in West Virginia were inadequately regulated. The West
Virginia legislature had established a comprehensive statutory framework in 1984 regulating underground
storage tanks, but it did not address ASTs. Additionally, some tanks, like those found at Freedom that
were regulated under some other applicable federal or state permits, also escaped strict oversight from the
West Virginia government due to a lack of inspections as a result of constrained resou
Groundwater Protection Plan (GPP) and Stormwater Pollution Prevention Plan (SWF

Some of the notable deficiencies identified in West Virgini regime at the time of the
incident include the lack of regulation when constructig’/A as the lack of required inspections
for existing tanks and secondary containment. The es an overview of the applicable
statutes and regulations relevant to the Freedomgi d an overview of West Virginia’s new

imposing certain requirements on to protect the groundwater. Freedom was subject to the
West Virginia GPR;?*? ho i erally applies to industrial sites and was not designed to
specifically regulate AS t conSistent inspections for compliance and proper enforcement, the
Freedom incident wi ur despite the requirement for adequate secondary containment. As a
result of the AST Act ow required to conduct regular inspections of regulated tanks. In the

ains more permitted Industrial Stormwater facilities than WVDEP’s inspection resources can
meet. Th EP has committed to inspecting 10% of these facilities annually in exchange for an EPA
grant. Altho ist of facilities to be inspected is refreshed every year, there is some overlap of facilities year to
year. Freedom Industries was never included on the list of facilities to be inspected when WVDEP began receiving
this grant in 2007. Due to the limited resources available, WVDEP’s compliance strategy focuses on major facilities
that discharge more than 1 million gallons per day. There is an ongoing effort at WVDEP to incorporate the Zone of
Critical Concern into the NPDES monitoring strategy, which may allow seemingly innocuous facilities to be
included in the list of facilities to be inspected, given their proximate location to water intakes.

BLW. VA. CoDE R. § 47-58 (1994); as a result of the AST Act, WVDEP is now aware of the universe of tanks
located in West Virginia and is required to conduct tank inspections every 3 years for Regulated Level 1 tanks.
During these inspections, WVDEP can ensure compliance with the AST Act as well as with groundwater protection
regulations.

22 \W. VA. CODE R. § 47-58 (1994).
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process of ensuring all requirements of the AST Act are being met, WVDEP will also be afforded more
opportunities to check for compliance with the GPR. Before the AST Act was enacted, GPR requirements
were mainly enforced during required inspections under other more specific statutes. Because ASTs in
West Virginia were not directly regulated, facilities such as Freedom that did not fall under a more
specific regulatory regime were required to comply with the requirements of the GPR, but WVDEP did
not routinely inspect those facilities for compliance.

The GPR required Freedom to have a GPP??and secondary containment “that is appropriate” considering
the potential to contaminate groundwater.?** Like the federal SPCC program, the GPR attack

Freedom was required to have adequate pollution prevention controls includi
which could have potentially prevented the spill of MCHM into the Elk River: as not
enforced, however, and the lack of WVDEP inspections allowed Free
deteriorated and inadequate secondary containment.

5.2.2 West Virginia’s Aboveground Storage Ta
In the aftermath of the Freedom incident, the West Virgini ognized that the contents of
ASTs, some potentially hazardous, may not be stored af 0 protect people and the
environment.?*® As a result, the legislature unanim aeomprehensive AST bill, SB 373, which
imposed strict requirements on all tanks and vessel st Mirginia that met a broad definition.
However, soon after, the legislature passed oved some of the unintended consequences
of 373.%¢

ctive June 14, 2015, and is known as The 2015

reated three categories of ASTs partially based on their
plies. Although the requirements of the bill that passed are
e AST Act addresses many of the issues that led to the failure of the

SB 423 was passed on March 14,
Aboveground Storage Tank Act
location and placement ne
less strict than originall
MCHM tanks at Fre

The AST Act tank§%' into three main categories. Once a tank meets the definition of AST, the
j vel of regulation based on its size, what it is storing and/or its location.

.VA. 7§ 47-58-4.11 (1994).

24 \W. VA. CODE R. § 47-58-4.8a (1994) “Above-ground storage tanks shall have secondary containment that is
appropriate considering the potential to contaminate groundwater. Such secondary containment shall be adequately
designed and constructed to contain the materials for a time sufficient to allow removal and disposal without
additional contamination of groundwater, but in no case will that time be less than seventy-two (72) hours.”

25 W. VA. CODE § 22-30-2 (2015).

256 For example, farmers’ water troughs being regulated.

257 As amended by SB 423, W. VA. CobDE § 22-30-3 provides that an AST is partially defined as a device that
contains 1,320 gallons of fluid, of which 90% is above the surface of the ground. This term includes both stationary
and mobile devices that remain in one location for at least 365 days. The definition excludes 12 categories of vessels
that are not subject to the provisions of the article despite potentially fitting the above description, including
swimming pools, process vessels and devices containing drinking water.
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Various requirements are imposed based on whether the tank falls in one of those categories. These
categories include requirements that apply to all ASTs, specific requirements that apply to regulated
Level 1 tanks and specific requirements that apply to regulated Level 2 tanks.

Although the statute imposes some requirements on tanks in the state, it also directs WVDEP to develop a
comprehensive regulatory program. On July 31, 2015, after completing a public comment period and a
public hearing, WVDEP filed an agency-approved rule, as required under the AST Act, with the
Legislative Rule-Making Review Committee (LRMRC). LRMRC made changes to the rule, then
WVDEP modified the rule based on those changes and filed the modified rule on Novembe

reintroduced during a special legislative session in June and was passed by th nd signed by
the Governor. The Rule is effective as of August 1, 2016. What follo
sections of the AST Act and Rule and the role they could have pla ing'the Freedom incident.

5.2.2.1 All ASTs
All ASTs?® in West Virginia are now subject to certain re ifleluding registration and signage
requirements. Owners must submit a registration for m, shall identify the following:

- Ownership of the tank

- Tank location

- Date of installation, if known

- Type of construction

- Capacity and age of tank

- Type of fluid stored therej
Owners must also identify any ot
those permits or licenses.?®
registered with WVDEP
listed above but also

licenses the tank is subject to and provide the numbers of
, 2016, 39,605 tanks (Figure 35) in West Virginia are

has created a registration form that requires not only the information
on corrosion protection and secondary containment.?®! The information
gathered through,regi e available to the public subject to the limitations contained in Section
14 of the AST Virginia’s Freedom of Information Act.?®? This information will be
especially of a release to the waters of the state, which could affect a public water
supply. ase, information shall be promptly made available to any emergency responders
attendi of a spill or release and the general public shall be promptly notified.?** Additionally,
when new acquire a tank, they must register it within 30 days after acquisition.?**

28 This includes ASTs as defined in the AST Act and not specifically exempted under the AST Act or AST Rule.
259 \W. VA. CODE § 22-30-4 (2015).

260 \\/. VA. CODE § 20-30-4 (2015).

%61 Aboveground Storage Tank Registration Form, WVDEP available at
https://apps.dep.wv.gov/ast/Sampleastform.pdf (accessed August 2, 2016).

%62 \W. VA. CODE § 22-30-14 (2015).

263 | bid.

264 \W. VA. CoDE R.§ 47-63-3.1.c.2 (2016).
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Tank Level
All Tanks

k

he¥ Registered Tanks

o
<

Figure 35. Breakdown of all ASTs | ank level as of August 2016. (Source: WVVDEP)
All tanks in West Virginia are als uig€e to ay, either near the tank or on the tank itself, its
registration number, the emergen c ber for the owner and the number for WVDEP’s Spill
Reporting Hotline.?%®

WVDEP is also em re quire the owner of any AST to undertake prompt corrective action in
certain instances, The i st be necessary to protect human health, water resources and the
environment f tion.?*® WVDEP may also conduct inspections, require tank owners to
furnish in r the tank owner’s property for the purposes of developing or assisting in the
develo

Additionall cation, characteristics and approximate quantities of any potential sources of
significant contamination within the zone of critical concern (ZCC) or the zone of peripheral concern
(ZPC) shall be made known to one or more designees of the public water utility.?®® This information will

265 \W. VA. CODE § 22-30-11 (2015).

266 \W. VA. CODE § 22-30-8 (2015) — Once rules are promulgated, the Secretary must follow those rules unless
certain extenuating circumstances exist.

26T W. VA. CODE § 22-30-15 (2015).

268 \W. VA. CODE § 22-30-14 (2015).
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allow water utilities to plan and make more informed decisions regarding when to close an intake in the
event of a spill.

However, entities regulated under certain site-specific permits or plans that require appropriate
containment and diversionary structures to prevent discharged released material from reaching waters of
the state®® may submit a request to have those permits amended to include conditions sufficient to protect
the waters of the state.?”® This would include NPDES permits, SPCC plans and GPPs. These amended
plans would have to be approved by WVDEP and must include a statement indicating which industry
standards (including but not limited to API 653, “Tank Inspection, Repair, Alteration, an
Reconstruction”) will be followed.?"* If WVDEP approves the amended plan, owners ired to
comply with all industry standards identified as applicable.”? Further, as long as the
with the registration requirements of section four of the AST Act, it will be dee nt with
the rest of the AST Act and entitled to a certificate to operate. Until the permi ended and
finalized, all requirements of the AST Act and its Rules are applicable.?"

5.2.2.2 Level 1 and 2 Regulated Tanks?"*

The AST Act defined regulated ASTS and required WVDEP to
existing aboveground storage tanks.?” Unless approved by
tanks are subject to all of the requirements of the regulatio tanks are broken down into two
different levels and are subject to requirements in additi ation and labeling requirements
described above. Level 1 tanks are regulated to a hi n Level 2 tanks given their location,
capacity and the chemicals stored. Given the locati m’s tanks within a newly defined ZCC,
the tanks would have been subject to the m ements for Level 1 tanks.

269 W, VA. CoDE § 22-30-5(c)
2Z0\W. VA. CoDE R. § 47-63-
271 1bid.

272 | bid.

23 W.VA. CoDER. §
274 Many of the redui

ertain site-specific permits or plans that require appropriate containment and
to prevent discharged released material from reaching waters of the state may submit a

include NPD ermits, SPCC plans and GPPs. These amended plans would have to be approved by WVDEP and
must include a statement indicating which industry standards (including but not limited to API 653, “Tank
Inspection, Repair, Alteration, and Reconstruction”) will be followed. If WVDEP approves the amended plan
owners will be required to comply with all industry standards identified as applicable. Further, so long as the entity
is compliant with the registration requirements of section four of the AST Act, they will be deemed to be compliant
with the rest of the AST Act and entitled to a certificate to operate. These entities will also be required to complete
inspections and formal tank certifications. Until the permits or plans are amended and finalized, all requirements of
the AST Act and its Rules are applicable. See W. VA. CoDE § 22-30-5(c) (2015) and W. VA. CODE R. § 47-63-4.2
(2016).
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Of the 39,605 registered tanks in West Virginia, 5,269 of those are considered Level 1 tanks. Level 1
tanks consist of ASTs located within a ZCC, a source water protection area?”” or public surface water
influenced groundwater supply source area,?” or any other AST designated by WVDEP.?” Level 1 tanks
also include any tanks containing a CERCLA hazardous substance or a substance on the List of Lists in a
concentration of 1% or greater,?° excluding tanks containing petroleum.?! Finally, any tank with a
capacity of 50,000 gallons or more, regardless of its contents and location, is considered a regulated Level
1 tank.?®? Figure 36 provides a breakdown of Level 1 tanks in West Virginia.

Level 1 Tanks
Reason for Designation

W >50k (not in ZCC or Source
Water Protected Area)

Source Water Protected
Area

M Zone of Critical Concern

9) (2015) - “Area within an aquifer that supplies water to a public water supply well
-of-travel, and is determined by the mathematical calculation of the locations from which a
t the edge of the protection area would theoretically take five years to reach the well.”

drawn from an underground well, underground river or stream, underground reservoir or underground mine, and the
quantity and quality of the water in that underground supply source is heavily influenced, directly or indirectly, by
the quantity and quality of surface water in the immediate area.”

219 W, VA. CODE § 22-30-3(13) (2015).

280 The List of Lists is a list of chemicals created by EPA that includes hazardous chemicals regulated under
applicable statutes. The list includes Extremely Hazardous Substances regulated under Section 302 of EPCRA,
CERCLA Hazardous Substances, EPCRA Section 313 Toxic Chemicals and CAA 112(r) Regulated Chemicals for
Accidental Release Prevention.

LW, VA, CODE § 22-30-3(13) (2015).

282 | bid.

81



Freedom Industries, Inc. Investigation Report Board Vote September 2016

Figure 36. Level 1 tanks in West Virginia and Reason for Designation as of August 2016. (Source: WVDEP)

Included in this definition is the term “zone of critical concern,” which is one of the most pertinent
definitions as it relates to facilities like Freedom. The ZCC is a corridor along streams within a watershed
that warrants detailed scrutiny due to its proximity to the surface water intake and the intake’s
susceptibility to potential contaminants within that corridor.?®® The ZCC is based on a 5-hour time-of-
travel of water in the streams to the intake.?®* The width of the ZCC is 1,000 feet measured horizontally
from each bank of the principal stream and 500 feet measured horizontally from each bank of the
tributaries draining into the principal stream.?®® Tank 396 was roughly 100 feet from the Elk River and
within 5 hours from the WV AW intake, which was located 1.5 miles from Freedom. Ta# eedom
would therefore have been subject to the most stringent requirements under the AST. @ lated
Level 1 tank.

1 tanks. A
a formula

Regulated Level 2 tanks consist of ASTs located within a ZPC that are not r
ZPC is a corridor that extends upstream of a public water system intak

devised to calculate the distance water will travel in 10 hours.?®¢ T e is 1,000 feet
measured horizontally from each bank of the principal stream ane. 5 red horizontally from
each bank of the tributaries draining into the principal strea he registered tanks in West

Virginia, 2,939 are regulated Level 2 tanks.

Each owner or operator of a regulated AST was re Spill Prevention Response Plan
(SPRP) to WVDEP by December 9, 2015.2%8 The A ired that these plans be submitted by the
deadline and be updated and resubmitted no ne ears. These plans must, among other
things, fulfill the following:
1. Describe the activity and inv
location of the SDSs;
2. Describe preventive mai ms, monitoring and inspection procedures, and employee
training programs;

amounts of fluid stored as well as reference the

the nearest blic water supply intake, and designate persons to be notified.
Owners and o Iso submit a revised plan or addendum under certain circumstances, such as
if tank equipmen one substantial modifications or if tanks are removed or added. As explained

earlier, ave a comprehensive preventive maintenance program and would have been
require one had this regulation existed prior to the incident. These plans are subject to

283 W. VA. CODE § 22-30-3(20) (2015).

284 1bid.

285 |pid.

286 \W. VA. CODE § 22-30-3(21) (2015).

287 |pid.

288 W, VA. CoDE § 22-30-9 (2015); see also WVDEP. Spill Prevention Response Plan Guidelines for ASTs.
http://www.dep.wv.gov/WWE/abovegroundstoragetanks/Pages/SpillPreventionResponsePlanRequirements.aspx
(accessed August 2, 2016).
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approval by WVDEP and, if rejected, owners and operators have 30 days to submit a revised plan.
Further, failure to comply with an approved plan is considered a violation of the code.?*

However, in lieu of developing an SPRP, the owner of a regulated AST may certify to the Secretary that
the AST system is subject to a GPP or SPCC plan.?®® Although not required to be resubmitted to the AST
program, these plans must be available upon request®* and are requested prior to a WVDEP inspection to
ensure that they include all associated ASTs and meet the requirements of the AST Act. If WVDEP
determines that the plans do not meet the requirements, tank owners will be required to either update or
develop an SPRP. WVDEP will review these plans at least once every 3 years for Level 1 tanks as part of
the inspection process.

certified as Steel Tank Institute (STI) inspectors and have also received SPC VDEP plans
to hire additional inspectors over the next few years to meet the goals am. WVDEP
inspections include a review of all facility AST records, a review o and an onsite
inspection, as well as any necessary action that may be deeme dtect the state’s waters and

inspection early.

In addition to WVDEP inspections, tank owners or
associated secondary containment structure is

nsure each regulated tank and its

tified by a qualified person.”®* Qualified
working under the direct supervision of a
STI to perform tank inspections.?* Once this

he code WVDEP may issue an order and require compliance or commence a civil
mply with an order may be liable for up to $25,000 per day of noncompliance.
ntionally violates any provision of the article, or any rule or order issued, is guilty of a

Further,
i be confined in a regional jail for up to one year and be fined up to $25,000. W. VVA. CODE §

misdem

292 As of August 30, 2016.

293 The AST program is currently growing and as a result training is continuous.

2% W, VA. CoDE § 22-30-6 (2015).

2% |hid.

2% \W. VA. CoDE R. § 47-62 (2014).

297 WVDEP. Interim Inspection Checklist.
http://www.dep.wv.gov/WWE/abovegroundstoragetanks/Documents/InteriminspectionChecklistforOwnerOperator
Annual ASTInspection.pdf (accessed August 2, 2016); W. VA. CoDE R. § 47-62 (2014) has been superseded by final
rule W. VA. CoDE R. 8 47-63 (2016) effective August 1, 2016; however, owners or operators who completed an
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In part, this Interim Inspection Checklist required qualified persons to determine whether the AST was on
a proper foundation and whether it was compatible with the materials stored, and to examine the tank
system’s exterior surfaces for flaws, deterioration or corrosion. In addition to the holes corroded through
the floor of tank 396, signs of deterioration and corrosion were visible on the exterior of the tank that
would have been noted as a deficiency in tank integrity. CSB found that the deteriorated dike wall
surrounding the MCHM tanks allowed tank contents to flow directly into the Elk River, and the poor
condition of the wall was easily identifiable through a visual inspection. Formal tank certifications are
now required to be conducted once every 3 years for Level 1 tanks and every 5 years for Level 2 tanks.
However, in the intervening years the tank owner or operator must inspect the AST ang
changes have occurred to the system. Additionally, for Level 1 tanks, the AST Rule
evaluation of the tank and an evaluation of the secondary containment structure
deficient secondary containment at Freedom would have been an obvious pr,
evaluations requiring notification to DEP.

As described in the Technical Analysis, Freedom did not employ, ired to employ, any leak
detection system for the tanks located at the site. Section 10.3 itly requires the owner to
ensure that regulated AST systems are monitored for leak d ce per calendar month,

using a method or combination of methods that are capable i release from any portion of the
AST. The leak detection method must be installed a rdance with applicable
manufacturer’s specifications including routine mai owner must ensure that the area
beneath the tank bottom is monitored for leak hanical or electronic leak detection

tion for regulated ASTSs so long as the entire
area of concern and its secondary contai ccessible for view and properly illuminated by

natural or artificial light.***

CSB found that the poor conditio ary containment surrounding the MCHM tanks allowed
tank contents to flow direc ver. Freedom was aware of the defective nature of the
secondary containment incident and had even received an estimate to repair the structure.
However, it did not epairs prior to the incident. The secondary containment requirements in
the Rule address these egulated ASTs must have a secondary containment system that collects
and contains a release from an AST and its ancillary equipment up to the first point of

isolation.* ndary containment must be compatible with all substance(s) stored within the
contain .= Owners would be required to maintain secondary containment in accordance
with na réeognized standards. Additionally, the Rule places the burden on the owner to notify

inspection under 47-62 will be in compliance with 47-63 until the next owner certified inspection is required to be
completed before January 1, 2018.

2% W. VA. CoDE R. § 47-63-10.2.G.1 (2016).

29 W. VA. CoDE R. § 47-63-10.3.a (2016).

30 W. VA. CoDE R. § 47-63-10.3.b (2016).

%1 W. VA. CoDE R. § 47- 63-10.3.c (2016).

%02 W. VA. CoDE R. § 47-63-10.2.a (2016).

%03 W. VA. CoDE R. § 47-63-10.2.b (2016).
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WVDEP and take immediate action to remove substances from the AST systems if secondary
containment for a Level 1 AST is found to be defective and the structure is not repairable within 72
hours.®* This provision could be a valuable tool in achieving compliance.

Freedom did not have any records of previously performed internal tank inspections of tank 396 and other
MCHM tanks; had inspections been conducted, evidence of corrosion would have been obvious. If
Freedom had conducted internal inspections, the extent of corrosion would have been clear in tanks 395,
396 and 397. The Rule sets forth requirements for formal internal inspections on existing tanks to be
performed in accordance with the requirements of STI SP0013% and API 653.%% These ingpections would

conducted at least once every 20 years for tanks without a Release Prevention
tanks with a Release Prevention Barrier.**” Additionally, all regulated tanks

these inspections determine tanks to be not fit for service, then they e emptied and
removed from service. Once a tank has been removed from service : inspection, the Rule

nsure that all regulated ASTs are
maintained with corrosion prevention measures tha prevent releases.**® Acceptable
methods of corrosion prevention include cathodi tems, external and internal coatings,
internal tank liners, or certain storage practi on with a noncorrodible material coating.
These methods are consistent with best p ines and industrial standards that, if followed,

aware that Freedom stored MCHM upstream of the Elk
ct attempts to address the lack of communication between
s by requiring owners of regulated tanks to provide notice directly to
e and quantity of fluid stored in the regulated tanks and the location of
to provide notice to state, county and municipal emergency response

tank operators and wate
the public water sys
SDSs. Ownerg,are

304W. VA. CoDE R. § 47-63-10.2.9.1 (2016).

305 5T SP0O01, like API 653, is a nationally recognized standard for Inspection of Aboveground Storage Tanks.
308 W. VA. CoDE R. § 47-63-5.3.a (2016).

307 W. VA. CoDE R. § 47-63-5.3.b (2016).

308 W. VA. CoDE R. § 47-63-5.3.g (2016).

309 W. VA. CODE R. § 47-63-9.1 (2016).

310 See Section 3.0, Technical Analysis.

311 W. VA. CODE § 22-30-10 (2015).
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organizations. In lieu of providing this information, owners of regulated tanks may opt to provide Tier
1132 sheets directly to the public water system.®"3

Finally, the Rule also lays out reporting and recordkeeping requirements®'* and also provides WVDEP

with the authority to take corrective action.®* The Rule provides for strict AST Design, Construction and
Installation requirements for newly constructed ASTs. Notably, any new Level 1 ASTs installed after the
effective date of the Rule would be required to be double walled, double bottomed or placed on a Release
Prevention Barrier.®** Additionally, newly constructed ASTs must be designed and constructed according
to the most recent industry standards and owners must keep baseline data that includes, but.is not limited
to, shell thickness and material certifications.

The AST Act and Rule have addressed many of the gaps and deficiencies identi
of the Freedom investigation. With the passage of the Rule, WVDEP is now,
appropriate authority and tools to carry out the requirements of the statute to
similar incidents in West Virginia.

€ course

vention of

5.3 Clean Water Act

Although the incident at Freedom resulted in an air release,
incident necessitates a review of the CWA because liquid eased into the EIk River. The
CWA establishes the basic structure for regulating di ants into U.S. waters and
regulating quality standards for surface waters.?’ ] ofthe CWA is to restore and maintain the
chemical, physical and biological integrity of s.3%8 1t is administered by EPA in

WA, EPA has implemented a number of

. Because it is pertinent to this investigation,

ultiple odor complaints, the

pollution control programs, including the
the NPDES program will be discuss

5.3.1 National Pollutant D ination System Program

312 A Tier Il formis s
must include (1)

al Emergency Planning Committee as required by Section 312 of EPCRA. It
r the common name indicated on the SDS, (2) an estimate (in ranges) of the

al present at any time during the preceding calendar year and the average daily

f the chemical’s manner of storage, (4) the location of the chemical at the facility
er the owner elects to withhold location information from public disclosure. For a full

47-63-7 (2016).

316 W. VA. CoDE R. § 47-63-8.2.i (2016).

817 http://www?2.epa.gov/laws-regulations/summary-clean-water-act. The CWA is located at 33 U.S.C. §§ 1251-
1387 (1972). Its implementing regulations are codified at 40 C.F.R. 88 100-149, 400-471, 500-503 (2016).
Subchapters D, N, and O, pt. 100-149, 400-471, 501-503.

318 33 U.S.C. § 1251(a) (1972).

319 http://www?2.epa.gov/laws-regulations/summary-clean-water-act. The CWA does not focus directly on
groundwater contamination. Groundwater is addressed in Section 5.4, Safe Drinking Water Act; 42 U.S.C. § 300f
(1974); Resource Conservation and Recovery Act, 42 U.S.C. 88 6901-6992k (1976); and the Comprehensive
Environmental Response, Compensation, and Liability Act, 42 U.S.C. §8 9601-9675 (1980).
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The NPDES program is the primary program associated with water pollution control in the United States.
Under this program, it is unlawful for a person to discharge any pollutant from a point source into waters
of the United States unless an NPDES permit is first obtained.*? Violations may result in fines and/or
imprisonment. Freedom violated the CWA by discharging a pollutant, MCHM, from point sources into
the EIk River, a water of the United States, without a permit authorizing such discharge.®*** Freedom also
violated certain pollution prevention requirements set forth in a general NPDES permit it obtained related
to stormwater. Because the violation of these requirements likely played a role in the incident, this topic is
addressed in greater detail below and in Appendix B.

An NPDES permit is typically a license for a facility to discharge a specified amount of

based on information submitted by that discharger in a permit application a i at discharger,
whereas an NPDES general permit is written to cover multiple dischargers w rations and

permits know their applicable requirements before obtainin er that permit.®?® In addition,
permits include limits as necessary to ensure that sta er tandards are protected.

Freedom possessed a General WV/NPDES W
from the WVDEP on the day of the incide as issued on April 1, 2009, and expired on
March 31, 2014.3?® An important require ral WV/NPDES Water Pollution Control Permit
for stormwater discharges is that cer ol revention plans must be developed. As set forth in the
permit, each covered facility mu and a GPP.*?* SWPPPs must be prepared in
accordance with good engineeri hey must identify potential sources of pollution that may
reasonably be expected to z f stormwater discharges associated with industrial activity

trol Permit for stormwater discharges

D: 2.epa.gov/laws-requlations/summary-clean-water-act.
-sdwv/pr/freedom-industries-and-former-freedom-industries-plant-manager-

326 http://www.epa.gov/npdes/npdes-frequent-guestions.
327 Under the CWA, EPA authorizes the NPDES permit program to state, tribal and territorial governments, enabling
them to perform many of the permitting, administrative and enforcement aspects of the NPDES program. In states
authorized to implement CWA programs, EPA retains oversight responsibilities. The State of West Virginia is
authorized to implement the NPDES program, and does so through the WVDEP Division of Water and Waste
Management.

328 WV/NPDES. Multi-Sector General Water Pollution Control Permit. Permit No. WV0111457. Section B, 17.
20009.

329 1bid.

330 bid.
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from the facility. 3" In addition, they must describe and ensure the implementation of practices that are to
be used to reduce the pollutants in industrial-related stormwater discharges at the facility.*** GPPs include
similar types of requirements for groundwater. 3

All facilities must submit a copy of the SWPPP and GPP with their application for review.>** Although
CSB did not find evidence of a GPP, it did find an SWPPP. This SWPPP was drafted by a third-party
engineering firm for ERT on February 14, 2002. It assessed the potential pollutant sources and identified
best management practices at the facility as well as procedures for implementing the plan and for
evaluating and monitoring the effectiveness of the plan. Details regarding good housekeeping, preventive
maintenance, visual inspections, spill prevention and response, sediment erosion and cg
management of runoff were all included. The plan was to be kept at the facility and fe
regularly. CSB did not find this to be the case, however, as no SWPPP subsequ
could be located. At the time of the incident, renewal of the permit did not r (
to WVDEP; rather, the SWPPP and GPP were required only to be maintaine : Ps and GPPs
are now required to be submitted during permit renewals.

SWPPPs also require annual site inspections, to be conducted sonnel named in the
plan.®¥ This inspection requires verification that (1) the de p al pollutant sources is

i reflect current conditions; and
(3) the controls used to reduce pollutants in stormwatef dis ciated with industrial activity
identified in the plan are being implemented and ar . Ps must include provisions for

d equipment of the groundwater
protection programs are in place, functioni 3 anaged appropriately.>*” Considering the
d, CSB determined that neither Freedom nor

Furthermore, the General WV/
separate and distinct from

ollution Control Permit requires visual inspections that are
s mentioned above.**® Under this requirement, the permittee
must identify qualified ersonnel to inspect designated equipment and plant or other appropriate
areas.®* To the exte 2 SWPPP was over a decade old, it is unlikely that the personnel
identified to conduct s spegtions were up-to-date at the time of the incident. The visual inspection

Generic SWPPP, a description of potential pollutant sources includes the loading and
materials and liquids, outdoor material storage, outdoor process activities, dust generating
activities, illj ections, and management practices and waste disposal practices.

332 See supra note 327.

333 See supra note 327.

334 See supra note 327

335 See supra note 327.

336 See supra note 327.

337 See supra note 327.

338 WV/NPDES. Multi-Sector General Water Pollution Control Permit. Permit No. WV0111457. Section B, 17.
2009. Although the visual inspections requirement does not set forth the frequency with which visual inspections
must be conducted, the use of the plural language in the title of this section suggests more than once.

339 See supra note 327.
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requirement also states, “Material handling areas must be inspected for evidence of, or the potential for,
pollutants entering the drainage system. A tracking or follow-up procedure should be used to ensure that
adequate response and corrective actions have been taken in response to the inspection. Records of
inspections shall be maintained.”3*® ASTs and tank farms are clearly “material handling areas.” CSB
found no evidence of repairs (demonstrated at least in part by the poor condition of the site) and no
documentation of a regular inspection program at Freedom.

Freedom’s failure to develop, maintain and implement an SWPPP and GPP as required by its General
WV/NPDES Water Pollution Control Permit for stormwater discharges resulted in Freedom’s failure to
analyze the spill potential of all substances, including MCHM, stored at its facility, mai

As set forth above, the implementation of an SWPPP and GPP could nt the leak and
spill of MCHM into the Elk River that occurred on the day of the i lyzing possible
regulatory gaps, CSB determined that WVVDEP could have put e of its noncompliance
with the pollution protection requirements of its permit had ins d the facility. Although
there was no requirement for WVDEP to do so at the time » WVDEP will conduct
increased inspections for pollution prevention practi acl Freedom in accordance with the
new AST Act.

5.4 Safe Drinking Water Act

Congress passed the Safe Drinking Wate
nation’s public drinking water suppl
means of providing safe drinkin
SDWA began to concentrate mor
water preceding the tap, fr

help protect public health by regulating the

, the SDWA focused primarily on treatment as the
However, with amendments in 1986 and 1996, the

, thereby helping ensure the quality of public drinking

n particular, the 1996 amendments enhanced the existing law
by, for example, recogni e watér protection as an important component of safe drinking
water.3* EPA impl art of the SDWA through its Source Water Assessment Program
(SWAP). Becausg i tOWMs investigation, SWAP will be discussed in further detail below.

5.4.1S0 essment Program
The 19 the SDWA provided a planning process that required every state to conduct an
assess nking water sources to identify significant potential sources of contamination and

340 See supra note 327.

341 See https://www.justice.gov/usao-sdwv/pr/freedom-industries-and-former-freedom-industries-plant-manager-
sentenced-roles-chemical.

342 hitps://www.epa.gov/sites/production/files/2015-04/documents/epa816f04030.pdf.

343 Ipid.

344 Ibid.

345 Ibid.
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determine how susceptible the sources were to these threats.>*® This was achieved under SWAP, which
required states to conduct assessments of public water systems to see where they might be vulnerable to
contamination.®’ Each SWAP was required to include the following four elements: (1) delineating (or
mapping) the source water protection areas, (2) conducting an inventory of potential sources of
contamination in those areas, (3) determining the susceptibility of public water systems to those
contamination sources and (4) releasing the results of the determinations to the public.3

After a state’s SWAP was approved by EPA, the state had 2 years, with a possible 18-month extension, to
conduct an assessment for each public water system and make these assessments available_to the

(SWARs), covered public water systems in major metropolitan areas, small to
and other public facilities that had a well or surface water supply.®

It is important to note that although SWAP is an active EPA program ot require it to be
ongoing. Because the assessments were not required to be updated; -time SWARs were
conducted in the early 2000s. This has recently changed in WestfWi , where SWAP has been
reinvigorated and enhanced. A discussion of this recent cha i the end of this section.

In 1997, the Governor of West Virginia assigned the gineering Division of the Office of
Environmental Health Services (OEHS), WVDHHE ] agency responsible for the development

e OEHS Source Water Protection Unit
completed all of the state’s SWARS, includi , KVTP, a community water system, in
2002. In this SWAR, WVAW received a nking of “high.” This is shown in Figure 37.

346 | bid.

347 | bid.

348 EPA Office of Water. Safe Drinking Water Act: Protecting Drinking Water Sources. EPA: Washington, DC. June
2004.

349 | bid.

350 | bid.

351 See supra note 347.
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What is SWAPP? Table 1: Public Water Supply (PWS) Information
The SWAPP, established under the Safe Drmkmg Water Act, - -
requires every state to: | PWS Name WVAWC-Kanawha
s Valley
PWS Address P.O. Box 1906 Charleston
. inventory land uses within the recharge areas of all P\K;S — ¥¥3235032%116
" public water supplies; umoer

- assess the susceptibility of drinking water sources to County Kanawha

contamination from these land uses; and
. publicize the results to provide support for improved System Type Community

protection of sources. .

The West Virginia Bureau for Public Health (BPH) is undertaking this task. The rankings of susceptibilj
to potential contamination are listed in Table 2.

Table 2: Intake [nformation

[Facility Name ~___|{[Source Name || [Design Meets Regulations |
WVAWC-Kanawha ||[Elk River [[ves
Valley

The BPH Central Office assessed the source, West Virginia American Water Cor

)-Kanawha Valley. A file
review and field survey were used to conduct the assessment. :

Figure 37. WVAW-KVTP susce rce: WVAW)

ontaminant Sources. It identified
ion within the ZCC for WVAW KVTP.
ere Freedom Industries would later be located

The SWAR also included an inventory of Potential
approximately 80 Potential Significant Sour,
The detailed inventory included the Eto
and where the incident would occur.

Although the SWAR recommen P protection plan be prepared to account for the high
susceptibility ranking, the ed. This plan, if developed, was recommended to
incorporate the SWAR ditiomal sections: (1) Contingency Planning, (2) Alternative Sources
and (3) Managemen According to West Virginia’s Source Water Assessment and Protection
Program, “local sour tion programs should utilize the source water assessments from
OEHS and bui i s to include a local source water protection committee or team, develop a
manageme taminant sources identified, and develop a contingency or emergency
plan.”% anguage aligned with the federal mandate because, although the SDWA

Amend 6 intended to encourage states and public water supplies to go beyond source water
assessment plement efforts to manage identified sources of contamination in a manner that would

352 West Virginia Department of Health and Human Resources Bureau for Public Health Office of Environmental
Health Services Source Water Protection Unit. State of West Virginia Source Water Assessment and Protection
Program: Source Water Assessment Report. State of West Virginia: West Virginia, WVAWC- Kanawha Valley.
July 29, 2002.

353 West Virginia Department of Health and Human Resources Bureau for Public Health Office of Environmental
Health Services Environmental Engineering Division. State of West Virginia Source Water Assessment and
Protection Program; State of West Virginia: West Virginia, Aug 1, 1999 (emphasis added).
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protect public drinking water sources, it only required states to develop EPA-approved SWAPs.** CSB
found that WVAW started conducting interviews with commercial entities of concern in 2006 as part of
its voluntarily developed SWAP protection plan.**® Despite also completing an associated emergency
response plan, WVAW never finished conducting those interviews.**® CSB did not find evidence
indicating that WVAW surveyed the Freedom site to assess the risk of a potential MCHM spill into the
Elk River.*’

Nonetheless, efforts to require state-level source water protection planning did succeed post-incident. As
previously discussed in Section 5.2.2, SB 373 revised portions of Article 1 of Chapter 16 (Public Health)

of the West Virginia Code to address regulation of public water systems, source water grants
for wellhead and source water protection, and long-term medical monitoring.*® Ke of these
revisions were approved by the 2014 Legislature and signed into law by Gover blin on

plan, (4) a list of potential
sources of significant contamination (provided by WVDEP, W emeland Security), (5) an

alternate water sources in the event of an emergency and ( of the feasibility of
implementing an early warning monitoring system. 3
federal SWAP requirements. WVAW KVTP submi icWersion of its source water protection
plan to WVBPH in June 2016.

5.5 Emergency Planning
The Freedom incident demonstrates ck of information available on certain hazardous
chemicals but also the need for p

“hazardous substances” or “extre s substances.” For facilities that store large amounts of
hazardous chemicals withi to major water sources, the need for a well-rehearsed
emergency plan that inc communication of the chemicals to the water utility company is vital.

EPCRA provides st emergency responders the tools to plan for situations like the Freedom

354 West Virgii f Health and Human Resources Bureau for Public Health Office of Environmental

i al Engineering Division. State of West Virginia Source Water Assessment and

tate of West Virginia: West Virginia, Aug 1, 1999.

Valley District. Source Water Assessment and Pollution Prevention Plan and Activities for the
Central Divisi epared September 7, 2006.

357 Water utilities have expressed concern with respect to accessing information this way because the utilities do not
have the authority to compel third party businesses to grant them access to their sites or to provide information about
stored chemicals (e.g., chemical contents may be claimed as proprietary).

358 https://www.wvdhhr.org/oehs/eed/swap/Bill.asp.

39 Ibid.

360 |hid.

361 https://www.wvdhhr.org/oehs/eed/swap/Bill_FAQ.asp. A “public water utility” is defined as a public water
system regulated by the state Public Service Commission pursuant to Chapter 24 of the state code.

362 https://www.wvdhhr.org/oehs/eed/swap/Bill_FAQ.asp.
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spill, but the information available to these parties through the statute was not used to create a detailed
response plan relating to the release of such a large amount of hazardous chemicals into the Elk River.
Water utilities are also able to request chemical information submitted pursuant to EPCRA to properly
plan for source water contamination from chemicals located in close proximity to intakes.

Although the information submitted under EPCRA is useful in planning activities, West Virginia has also
attempted to address this planning issue under the AST Act, which requires certain information to be
submitted directly to water utility companies (see Section 5.2.2). The following sections, however,
discuss applicable sections of EPCRA, how they applied to the facility and the LEPC’s plagning activities
prior to and following the incident.

5.5.1 Emergency Planning and Community Right-to-Know Act
EPCRA is a statute that was created to address emergency response and pre
established a national framework for EPA to mobilize local government offi
citizens to plan ahead for possible chemical accidents in their communi
four main categories: (1) emergency planning (8§ 301-303), (2) e se notification (§ 304),
(3) hazardous chemical inventory reporting (88 311-312) and ( release reporting (8 313).
The chemicals, which are covered by each section of EPCR are the quantities that
trigger reporting (see Table 8).%%®

is divided into

Table 8. EPCRA Chemicals and ds (Source: EPA)

Section 303 304 313
Number
Chemicals | 355 Extremely imately 500,000 >650 Toxic Chemicals

Covered Hazardous zardous chemicals and categories
Substances
Thresholds | Threshold 500 Ibs or Threshold 25,000 Ibs per year

Planning
Quantj

Planning Quantity, manufactured or

,000 Ibs, whichever is less for processed; 10,000 Ibs
eased ina | Extremely Hazardous per year otherwise used,;
4-hour Substances; 75,000 gallons | persistent

period for gasoline; 100,000 bioaccumulative toxics
gallons for diesel; and have lower thresholds
10,000 Ibs for all other
hazardous chemicals

363 EPCRA was passed by Congress in 1986 in response to concerns highlighted by a toxic chemical release from a
Union Carbide chemical plant in Bhopal, India, that Killed thousands and which was shortly followed by a similar
incident in Institute, West Virginia. See EPA. The Emergency Planning and Community Right-to-Know Act.
https://www.epa.gov/sites/production/files/2015-05/documents/epcra_fact sheet.pdf (accessed August 31, 2016).
364 CRS Report RL30798. Environmental Laws: Summaries of Major Statutes Administered by the Environmental
Protection Agency. Congressional Research Service, Washington, DC. 2010.

365 See EPA. EPCRA Fact Sheet. http://www2.epa.gov/sites/production/files/2013-
08/documents/epcra_fact_sheet.pdf (accessed August 2, 2016).
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Under Section 301 of EPCRA, each state is required to create a State Emergency Response Commission
(SERC) composed of individuals with expertise in the emergency response field.**® Section 301 also
requires each SERC to define emergency planning districts and to establish LEPCs for each district.>*’
“The SERC supervises and coordinates the activities of the LEPC, establishes procedures for receiving
and processing public requests for information collected under EPCRA, and reviews local emergency

response plans.”3%® The LEPCs are composed of local government, law enforcement, owners and
369

operators of facilities subject to EPCRA, as well as individuals from other disciplines.

LEPCs are required to prepare comprehensive local emergency response plans unde

LEPCs have the option to include in the comprehensive pl
chemical information.

Section 304 of EPCRA requires owners or op acilities to report hazardous substance
releases immediately to SERCs and LEPC H, stripped are hazardous chemicals under
OSHA; however, neither chemical is con ous substance under the Comprehensive

EPCRA also requires facilities wi hemicals, as defined by the Occupational Safety and

i ections 311 and 312. The requirements of EPCRA Sections
311 and 312 are closely d with OSHA’s HCS. Sections 311 and 312 of the statute use the
framework of the H public and local emergency responders information regarding the
presence of haz the community.®™* As such, these sections use OSHA’s definition of
r a much greater set of chemicals than other portions of EPCRA.

368 See supra note 364.
369 EPCRA § 301 requires that each LEPC be composed of representatives of the following: elected state and local
officials, law enforcement officials, civil defense personnel, firefighters, first aid personnel, health personnel, local
environmental personnel, members of the broadcast and print media, community groups, and owners and operators
of facilities covered by EPCRA § 301(c); 42 U.S.C. § 11001 (1986).

37042 U.S.C. § 11003 (1986).

371 See supra note 364.

37242 U.S.C. § 11002(a) (1986).

373 42 U.S.C. § 11004 (1986).

37442 U.S.C. § 11013 (1986).
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Approximately 500,000 products are required to have SDSs and are considered hazardous chemicals.
Facilities subject to Sections 311 and 312 are those required by OSHA to keep SDSs on file, and where
one or more of the chemicals is stored in quantities equal to or greater than the TPQ for that chemical. For
many hazardous chemicals, including MCHM and PPH, stripped, the TPQ is 10,000 pounds.®”® Freedom
had more than 10,000 pounds of MCHM at its facility; therefore, Freedom was required to comply with
Sections 311 and 312 of EPCRA.

Under Section 311, facilities that are required to prepare or have available an SDS for a hazardous
chemical must submit an SDS for each such chemical or, in the alternative, a list of such icals, if the

chemical on that list.*”” Additionally, the LEPC is also authorized to reques
chemical regardless of the quantity of the hazardous chemical at the facility.

Section 312 requires facilities subject to Section 311 reporting req rovide additional

re and submit, to the
same local authorities, an emergency and hazardous chemi . Facilities fulfill this
requirement by providing either a Tier | or Tier Il invento t states, including West Virginia,
compliance with EPCRA Section 312 is fulfilled by y a Tier Il form.>” A Tier 1l form
must include (1) the chemical name or the commo on the SDS, (2) an estimate (in
ranges) of the maximum amount of the chemi r time during the preceding calendar year
and the average daily amount, (3) a brief d of emical’s manner of storage, (4) the location
of the chemical at the facility and (5) an i ther the owner elects to withhold location
information from public disclosure.*

5.5.2 Emergency Pla irginia

tute does not preempt any state law, which means states may impose
ia’s statute, however, implements the requirements under EPCRA via
Act Chapter 15, Article 5, which simply mirrors the federal
requirements.® created the West Virginia State Emergency Response Commission. Under
the commi est Virginia’s Superfund Amendments and Reauthorization Act Program
receive te-level EPCRA reports. This statute also established the various LEPCs

require

the West Virginia Sta

37540 C.F.R. § 370.10 (2012).

376 See supra note 373.

37740 C.F.R. § 370.30(b) (2012).

378 40 C.F.R. § 370.21(d) (2012).

379 WVDHSEM. Tier Il Reporting. http://www.dhsem.wv.qov/SERCTIERII/Pages/Tier-11-Reporting-.aspx
(accessed August 2, 2016).

380 40 C.F.R. § 370.42(s) (2012); See also supra note 376.

3L \\. VA. CODE § 15-5A (2015).
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In West Virginia, the LEPCs were established along existing county lines. The Kanawha Putnam
Emergency Planning Committee covers the Charleston area, where Freedom was located, as well as the
rest of Kanawha County and Putnam County.

5.5.2.1 Kanawha Putnam Emergency Planning Committee

The KPEPC consists of 15 Board Members and about 120 members, and includes 10 annex committees.
It is funded through member contributions and small federal and state grants. The KPEPC includes
representatives from law enforcement, fire departments, emergency medical services, environmental
groups, hospitals, industrial facilities and local communities. The KPEPC is responsible for emergency
planning and processing of public information requests associated with the use and tra hemicals
in the area. The KPEPC’s major activities include response planning, conducting e and
functioning as an information source on chemicals for the community. Addition cal spill
or emergency response, the KPEPC has a subcommittee that completes an A nti tions taken
and to identify strengths to be maintained and built upon, identify potential a r improvement,
and support implementation of corrective actions.”?

5.5.2.2 Tier 11 Submissions Made by Etowah River, LL
As stated above, Freedom was subject to Section 311 and 31 i ments given that MCHM

is considered a hazardous chemical under the HCS. Like lance with these requirements
in West Virginia is fulfilled through the submission of

Inventory Form for the applicable chemicals within ding the threshold for that chemical.
In West Virginia, Tier 1l forms are required to incl ical name as indicated on the SDS, an
estimate in ranges of the maximum amount Q sent at any time during the preceding

calendar year and the average daily amouat; @ gescription of the hazards and manner of storage, and
the location of the chemical at the facild

ERT, Freedom’s predecessor, ha se Tier Il forms. These forms are backward-looking and
are used to report informati the facility in the previous year. As such, 2012 is the most
recent year for which a T, mitted since, at the time of the accident, the 2013 calendar
year had recently end dom was not yet required to submit its Tier Il for that year. All six of the
Tier Il forms filed b CHM as being an “immediate (acute) physical and health hazard.” The
forms also stat imum daily amount onsite and the average daily amount onsite was between

100,000 an
to the ar
inciden

. These forms reported large quantities of hazardous chemicals located next
drinking water and therefore should have been used in planning for such an

55.23K a Putnam Emergency Management Plan

The Kanawha Putnam Emergency Management Plan provides “general guidelines for planning, managing
and coordinating the overall response and recovery activities of local government before, during and after
major emergencies and disaster that affects [the] community.”3®* The plan consists of a “Basic Plan” and

382Gee supra note 168.

383 See supra note 378.

384 KPEPC. Basic Plan. http://www.kpepc.org/shared/content/Page_objects/ahp_docs/Basic_Plan.pdf (accessed
August 5, 2016).
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two annexes. The “Functional”” annex contains guidelines for participating agencies to use in developing
agency-specific operating documents. The “Hazards” annex contains nonroutine emergency scenarios.
The Basic Plan and annexes provide general guidelines for planning and managing specific scenarios, but
the plan deals mainly with setting up incident command and providing guidelines for communication at
the time of the emergency. For this reason, EPCRA requires LEPCs to include a detailed response plan
for certain facilities and provides LEPCs with the opportunity to include other facilities as they see fit.
These detailed response plans are not available on the KPEPC website and the KPEPC did not have one
completed for Freedom because it was neither a production facility nor a facility that stored extremely
hazardous substances.

LEPCs are not required to create a detailed response plan for facilities that only storé
chemicals; however, LEPCs do have the authority to include these facilities in 3
Despite the availability of Tier Il forms that included information about the on of
hazardous chemicals stored at the site, the response from officials and emerg
2014, and in the weeks following showed they were unaware of the h
MCHM so close upstream from the area’s only water intake.

ith storing

Each emergency plan the LEPC creates must include certai ements, as described above.

ted to additional risk because of

EPCRA planning requirements or one that the KP
developed would have likely taken into accou

lanning, the emergency response plan
he WVAW intake downstream and

planned for a leak into the river. LEPCs sh ation from Tier | and Tier Il documents to
plan and minimize risks when facilities li nd treatment plants are within such close
proximity. Further, states should sup nners’ efforts, for instance by providing them with

As a result of the Freedomg rginia now requires owners of regulated tanks to provide
notice directly to water of the'type and quantities of fluid stored in regulated ASTs.%%
Although this infor eady be available to water companies by requesting it from the

i s taking a proactive approach to ensuring all water companies are fully
se proximity to their intakes. Owners of regulated tanks can fulfill this

e same Tier Il document directly to the water company. As stated earlier,

is information was available to WVAW if they requested it from the KPEPC.

aware of what
requirem
CSB fo

Despite the ng requirements and the opportunity for the KPEPC to notify WVAW of the contents
of the Freedom tanks, WVAW was not provided any notification about the Freedom tank contents.
However, Tier Il information submitted to SERCs and LEPCs is publicly available.®*” Although not

35 42 U.S.C. § 11003 (1986).
386 W, VA. CODE § 22-30-10 (2015).
37 42 U.S.C. § 11022(e) (1986).
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required by regulation, WVAW could have requested this information to determine what chemicals were
being stored in close proximity to the only water intake.

5.5.2.4 After Action Report

In addition to planning, the KPEPC also completes an AAR following an incident in the
Kanawha/Putnam area. This report is created to provide supportive corrective actions in relation to the
KPEPC Plan. The goal of the report is to identify actions taken, strengths and weaknesses, and potential
areas for further improvement.

Through the AAR, the KPEPC identified a variety of scenarios that need to be planned ding

large-scale water outages and a complete system loss. The AAR also recommends t review
the information collected under the AST Act and determine which tanks threate d safety,
in particular ones that could threaten drinking water sources.

On the day of the incident, the KPEPC was familiar with MCHM due i nvolving the
chemical but did not have an SDS for the chemical. As a result of th nt, West Virginia
implemented a more efficient way of managing Tier Il reports. electronic management
system that has geographical information system mapping c iti ify nearby hospitals, ZCCs,
water intakes, highways, railroads and other potential con

es Control Act
on the health effects of hazardous

5.6 Chemical Regulation under the T
The Freedom incident highlighted the need for mor
chemicals in the United States. The followi rview of the Toxic Substances Control Act
(TSCA), which regulates chemicals in th TSCA was recently amended to provide EPA
with greater authority to regulate and . The following first discusses relevant sections of the
urdles EPA had to clear to gather important
information or to regulate chemi
TSCA as a result of the Fra Chemical Safety for the 21st Century Act.

TSCA was introduce chemicals before they became contaminants and to gather information
ent. TSCA was enacted, after years of debate, to authorize EPA to
collect inform hazards posed by chemical substances and to take action to control

i i preventing dangerous chemicals from making their way into use or placing
dy in commerce.”% Although the statute seems to provide EPA with broad
tained serious flaws that severely limited EPA’s ability to gather information and

5.6.1 TSCA Prior to 2016
Some of TSCA’s deficiencies were highlighted by the Freedom incident. Eastman voluntarily conducted
testing on MCHM, however none of this testing was required under TSCA or any other law or regulation.

388 Governor Earl Ray Tomblin. After Action Review, State of West Virginia, January 9, 2015.
http://www.governor.wv.gov/Documents/After%20Action%20Review.PDF (accessed August 2, 2016).

389 Government Accountability Office. Chemical Regulation: Observations on the Toxic Substances Control Act and
EPA Implementation. GAO-13-696T. Washington, DC. 2013. 15 U.S.C. § 2601(b) (2002).
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These studies provided users and the public with warnings based on its acute toxicity, however because
they were not required to do so, Eastman’s tests did not include studies at low doses that would have
assisted public professionals in responding to the spill and communicating risks to the public.

Although only recently being sold as a commercial product by Eastman, Crude MCHM has long been
produced as a co-product during Cyclohexane Dimethanol (CHDM) production. When TSCA was
enacted, pure MCHM, the main constituent of Crude MCHM, was already being produced and was
“grandfathered” in along with some 55,000 other chemicals. Inclusion in this inventory is what
distinguishes an “existing chemical” from a “new chemical.” A chemical substance canng
commerce in the United States without first being placed on the inventory and in orde
for placement, new chemicals must comply with the new chemical requirements of
the existing chemicals on the TSCA inventory, they were then, and continue to he EPA
review required for new substances before they are sold on the market. Alth ituted some
programs under the old statute to review existing chemicals, pure MCHM wa he substances
reviewed.

TSCA'’s coverage was intended to be broad.**® However, as ha he years since TSCA’s
passage, EPA has been very limited in using this authority de old statute it was very
burdensome and time consuming to comply with its requir ral, it has historically been
much easier for EPA to regulate new chemical subst ate existing ones.

5.6.1.1 Chemical Testing
The first policy stated by Congress in TSC
the effect of chemical substances and mi
such data should be the responsibili
substances and mixtures.”*** Alth

data should be developed with respect to
nd the environment and the development of
ufacture and those who process such chemical
rizes EPA to promulgate rules that require chemical

chemical companies to dev: n the harmful effects of new or existing chemicals on
human health or the envi i e burdensome requirements and hurdles that had to be cleared
for EPA to actually re@ui under a “test rule,” EPA largely relied on the voluntary undertaking of
testing and submissio chemical companies. However, when companies are left to conduct
testing themse and quality of those tests may be limited. Even though Eastman conducted
numerous de and pure MCHM, none of those tests were long-term studies at low doses
that wo ublic health professional in promptly communicating the risk of exposure when
residen rting symptoms.

Section 4 of TSCA gives EPA authority to issue rules requiring manufacturers and processers to
undertake and submit the results of new testing on chemicals for their effects on human health and the

3% Section 3 of TSCA provides a very broad definition of “chemical substance” that is inclusive of nearly every
chemical intended for commercial purposes in the United States unless specifically excluded. Some examples of
substances excluded include food, drugs and cosmetics, which are regulated under other federal statutes.

%115 U.S.C. § 2601(b)(1) (2002).
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environment.>*? Section 4(a) provides EPA with two ways of requiring testing of chemical substances,
either through a “hazard finding” or an “exposure finding.”*% Under either avenue, EPA must make
certain findings before issuing a test rule. By making a hazard finding, EPA must determine that a
chemical substance “may present an unreasonable risk of injury to health or the environment.”%** In order
to survive judicial review, EPA has the burden of showing that the risk is “a more-than-theoretical
probability.”*® Stakeholders and environmentalists often referred to this as a “Catch-22" because it
required EPA to have risk information before requiring risk information to actually be developed through
testing.

The United States Government Accountability Office (GAO) reported in 2005 that EPA
authority under Section 4 to be difficult, time consuming and costly to use.>* As a ré
began reviewing chemicals under TSCA in 1979, it has used its authority to re
approximately 200 of the 84,000 chemicals in commerce.**” Further compli
EPA has sufficient information to satisfy these requirements, EPA had to
rulemaking process to require testing, which can be, and usually is, a A process. In fact,

according to a GAO report, EPA officials stated that finalizing a testful e from 2 to 10 years and
requires expenditure of substantial resources.%

5.6.1.2 New Chemical Review
Section 5 of TSCA requires manufacturers, importers ro notify EPA at least 90 days
before producing or otherwise introducing a new ¢ ustor a significant new use of an existing
chemical into the United States.** Manufacturers o cal substances must submit a

he substance for nonexempt commercial

an existing chemical in a way EPA finds*** to be
a “significant new use” must submit se notice (SNUN). However, the only information
y information or test data that are known to,

392 Section 4 of TSCA is ¢
3% The second way EP
substantial quantities
or substantial hu
effects of the ch
such data.

US.C

Igate a test rule is by making an exposure finding and determining that there are
ubstance and it may enter the environment, and there is, or may be, significant
r either avenue, EPA must also find that insufficient data exist regarding the

g of such substance or mixture with respect to such effects is necessary to develop
1)(A) and (a)(1)(B) (2002).

39415 U. (2002).

3% Che v. EPA, 859 F.2d 977 (D.C. Cir. 1988).

3% Gove ntability Office. Chemical Regulation: Options Exist to Improve EPA’s Ability to Assess
Health Risk nage Its Chemical Review Program. GAO-05-458. Washington, DC. June 2005.

397 | bid.

3% 1hbid

(TSCA): A Ssummary of the Act and Its Major Requirements. Congressional Research Service, Washington, DC.
2013.

400 15 U.S.C. § 2604(a)(1)(A) (2002); EPA. Filing a Pre-manufacture Notice with EPA.
https://www.epa.gov/reviewing-new-chemicals-under-toxic-substances-control-act-tsca/filing-premanufacture-
notice-epa (accessed August 2, 2016).

401 EPA must make this determination by rule. The Administrator must consider all relevant factors listed under 15
U.S.C. § 2604(a)(2) (2002).
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reasonably ascertainable by or in possession of the notifier, and which is related to the effect of any
manufacturing, processing or distribution on health or the environment.*%?

Before Eastman began selling Crude MCHM, the company needed to ensure that all chemicals in the
mixture were on the TSCA inventory or that a PMN was submitted for any chemical not listed. On
October 20, 1997, Eastman submitted a PMN for the 4-(methoxymethyl)cyclohexane methanol. Eastman
identified it as a component of Crude MCHM, which is a co-product as part of CHDM production. The
other components of Crude MCHM that Eastman listed were already included on the TSCA inventory.
Among the information submitted with the PMN was the physical and chemical properties.of the
chemical, the process description, an estimate of worker exposure and a safety data shg
MCHM that lacked any toxicological data. The chemical cleared EPA’s PMN review
Eastman began selling Crude MCHM commercially.

EPA does not require specific toxicological information to be submitted. Inst t den being on
the manufacturer to prove that a chemical substance is safe, manufact i s satisfy the
Section 5 requirements by providing existing relevant information ce. In the absence of
detailed information or test data, EPA is left to rely on scientifi ct a substance’s health or
environmental effects, which can be difficult and unreliable the possibility of a
dangerous substance entering commerce without its effects In the absence of chemical data,
EPA relies mostly on scientific models to screen ne ver, these models do not always
accurately determine the chemicals’ properties and 403

5.6.1.3 Control of Chemicals
In addition to information gathering and
certain substances. Section 6 authori
and disposal of existing chemical
or will present an unreasonable ri

, TSCA also grants EPA the power to regulate
opttules regulating the manufacturing, processing, use
asonable basis to conclude that the substance presents
health or the environment.“%

In order to regulate an e mical®under Section 6(a), EPA must go through the full formal
rulemaking process. must select the least burdensome requirements from those potential
requirements that wo e guately against the unreasonable risk.*® For example, if EPA finds
that it can ma onable risk through the use of warning labels, then it cannot ban the use of
i i er to withstand judicial review, EPA must also develop substantial evidence
. This includes a cost-benefit analysis and, “according to EPA officials, the
gulating a chemical are usually more easily documented than the risks of the

40215 U.S.C. § 2604(d)(1)(A) and (B) (2002); although, if the Administrator promulgates a test rule under Section 4
of TSCA, then that information is also required to be included in the PMN or SNUN.

403 See supra note 395.

404 15 U.S.C. § 2605(a) (2002).

405 Ibid.
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chemical or the benefits associated with controlling those risks, and it is difficult to show by substantial
evidence*®® that EPA is promulgating the least burdensome requirement.”4%’

Some of the problems with Section 6 include the extreme burden placed on EPA to both regulate the
substance and survive judicial review by showing it is the least burdensome control. The burden is on
EPA to show that the chemical presents or will present an unreasonable risk to the public.*® For EPA to
have met this burden under the old statute, a test rule would have likely had to have been promulgated in
order to obtain substantial evidence to regulate under Section 6. This led to a long burdensome process
and has resulted in EPA issuing regulations under Section 6 to ban or limit the production gL restrict the
use of only five existing chemicals or chemical classes out of over 84,000 chemicals ¢ ted on
the TSCA inventory.*%°

5.6.2 Frank R. Lautenberg Chemical Safety for the 21st Cen
The Frank R. Lautenberg Chemical Safety for the 21st Century Act (Chemic was signed by
the President and became law on June 22, 2016. The Chemical Safety A and addresses
many of the deficiencies in the statute as well as those identified i bils. The statute gives
EPA greater authority to require testing of both new and existi ires EPA to review all

drinking water when determining the chemical’s ri
to be considered high priority based on the potenti

low seemingly low hazard chemicals
ate source water. This is one of the

improvements found in the Chemical Safet below.
EPA’s authority to require testing of existing chemicals is enhanced. Unlike the old statute,
testing can now be required by ru t agreement.** This change addresses one of the

major hurdles EPA faced with th rulemaking process. EPA is also provided with the

406 The extreme burden of j rutiny is demonstrated by the regulation of asbestos. EPA started considering
asbestos rulemaking i der the authority of TSCA Section 6, issued a rule in 1989 phasing out most
uses of asbestos. ourt of Appeals for the Fifth Circuit returned part of this rule because it felt
that EPA failed at-out ban was the “least burdensome” option and because EPA failed to support the
decision on
i uge body of scientific evidence on the adverse health effects of asbestos. As of today,
ight ban on asbestos in the United States. This case illustrates the burdensome procedural
Section 6 and the effect of the heightened standard of judicial scrutiny codified in TSCA.

Chemical Regulation: Observations on the Toxic Substances Control Act and EPA Implementation. GAO-13-696T.

Washington, DC. 2013.

407 See supra note 395.

40815 U.S.C. § 2605(a) (2002).

409 Government Accountability Office. Chemical Regulation: Observations on the Toxic Substances Control Act and
EPA Implementation. GAO-13-696T. Washington, DC. 2013.

410 EPA must determine whether a chemical use poses an unreasonable risk. This excludes consideration of costs or

other nonrisk factors. EPA must also consider risks to susceptible and highly exposed populations.

411 15 U.S.C. § 2605(b)(1)(A) (2016).

41215 U.S.C. § 2603(a)(1)(B) (2016).
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authority to require the development of information for the purposes of prioritization if necessary.* This
change addresses the Catch-22 problem discussed previously, because a lack of information for EPA to
make a determination would now be sufficient to require manufacturers to produce more information.

EPA’s new chemical review is also strengthened. Manufacturers and processors will still be required to
submit PMNs but now EPA must review these notices and make an explicit determination that it doesn’t
meet the safety standard; that there is insufficient information or the chemical will be produced in
substantial quantities and the chemical will be regulated pending the development of information; or that
it meets the safety standard.*'* As explained above, when Eastman began producing Crude MCHM for

Whether it is a new or existing chemical, the statute also revises the safety st ove the cost-
benefit analysis that has hindered the agency in the past.**® The new s 0 requires EPA to
take into account potentially exposed or susceptible subpopulation group of individuals
within the general population identified by the Administrator etoe greater susceptibility or

greater exposure, may be at greater risk than the general po se health effects from
exposure to a chemical substance or mixture such as infant gnant women, workers, or the
elderly.”*'® EPA can also now regulate chemicals wi g that it is the least burdensome
alternative.*'” As explained above, this requiremen attite has resulted in EPA regulating very
few chemicals since its enactment.

EPA will be required to review all existi
not later than 1 year after enactment
designate substances as either hi
warranted at this time.**® Whep d
subpopulations as well as
must ensure that risk ev
work Plan.*® Withi
conducted on at least

ommerce under the Chemical Safety Act, and
blish by rule a risk-based screening process to
substances for which risk evaluations are not

, EPA will be required to consider susceptible

icant sources of drinking water. By December 22, 2016, EPA
re being conducted on 10 chemical substances from the 2014 TSCA

A is required to ensure that additional risk evaluations are being

ity substances and that at least 20 low-priority substances have been
16, there are currently over 84,000 chemical substances listed on the TSCA
luations will eventually have to be completed.

413 15 U.S.C. § 2603(a)(2)(B) (2016).

41415 U.S.C. § 2604(a)(3) (2016).

415 15 U.S.C. § 2604(a)(3)(C) (2016) and 15 U.S.C. § 2605(b)(4)(A) (2016) — “without consideration of costs or
other nonrisk factors.”

416 1bid.

417 Sec. 6, 1(D), H.R. 2576, Frank R. Lautenberg Chemical Safety for the 21st Century Act. 114 Congress. 2016.
418 See supra note 410.

41915 U.S.C. § 2605(b)(2)(A) (2016).

420 15 U.S.C. § 2605(b)(2)(B) (2016).
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Once a risk evaluation is completed for a chemical, EPA must designate a new chemical for evaluation.*?*

A total of 25-50% of chemicals designated at any time can be industry requested.* This provision
coupled with the preemption clauses in previous bills has been a source of tension between industry and
environmental groups. However, the new preemption provisions in this statute address some of those
concerns.

Under TSCA’s new preemption provisions, states may not establish or continue to enforce a statute or
administrative action to prohibit the development or use of a chemical substance when EPA has
determined that the substance does not present an unreasonable risk or is being restricted

substance.*?* Because the process of finalizing a risk evaluation can take years, e states
with the opportunity to take action on a chemical substance within 18 mont g the
prioritization process for a chemical substance by enacting a statute or finaliz

e preemption provisions
allow states to continue to enforce any laws or regulations pass i \ 016 and to act to ensure

prior to EPA issuing any final restrictions or making any d
restrictions on a chemical, states are also free to issu
no more stringent than the penalties and sanctions
enforce restrictions and ensure chemicals are

nce EPA issues any

ents so long as the penalties are
42" This will allow states to co-
within their borders.

Overall, the Chemical Safety Act amend TSCA and addresses many of its major

ncy response agencies, water utility companies and the
rocess of proposing regulations to determine how

chemicals and more informed deci
public in general. However, EP

chemicals will be prioritiz d until these regulations are finalized it is unclear how the
statute will be impleme ionally, given the large number of existing chemicals in commerce,
even if EPA exceed statutory requirements, it will take years for information to be
available for all . Therefore, it is important for states to remain vigilant in protecting
source waters from potential unknown hazards.

570 afety and Health Administration

421 15 U S.C. § 2605(b)(3)(A) (2016).
422 15 U.S.C. § 2605(b)(4)(E) (2016).
42315 U.S.C. § 2617(a)(1)(B) (2016).
42415 U.S.C. § 2617(b)(1) (2016).

42515 U.S.C. § 2617(f)(2)(B) (2016).
426 15 U.S.C. § 2617(e)(1)(A) (2016).
42715 U.S.C. § 2617(d)(1)(B) (2016).

104



Freedom Industries, Inc. Investigation Report Board Vote September 2016

The Occupational Safety and Health Act of 1970 created OSHA*? to ensure safe and healthful conditions
for working men and women. One means prescribed by Congress to achieve this goal is the mandate
given to, and authority vested in, the Secretary of Labor to set mandatory safety and health standards.
OSHA used this mandate to first issue an HCS in 1983 and has continued to use this authority to update
the HCS. At the time of the incident, regulated entities were required to comply with the 1994 HCS,
which was the most recent version of the standard in effect.

5.7.1 OSHA’s Hazard Communication Standard
OSHA'’s HCS is a standard that covers all hazardous chemicals as well as all workplaces where they are

The 1994 update to the HCS was the most recent version of t nication Standard until it
was amended in 2012 to be consistent with the United Nati
Classification and Labeling of Chemicals (GHS).*** H
modified provisions of the 2012 standard was not u
Eastman (MCHM), Dow (PPH, Basic) and Freedo
under the 1994 HCS.**

Ive date for compliance with all
herefore, at the time of the spill,
44 and PPH, stripped) were regulated

42829 U.S.C. 15 88 651-678 (2012).
429 OSHA.. Hazard Communicatigii
https://www.osha.gov/dsg/h rt.html (accessed August 2, 2016).
430 29 C.F.R. § 1910.1200(

431 See supra note 428.

434 The GHS us ty data sheet” (SDS) and therefore the regulation no longer uses the term “material
safety data 4 ough the content of the sheets has not changed, the formatting has. For purposes of
this repo ill be referred to as an SDS despite the fact it may not comply with the updated format
and was an MSDS at the time of the spill.

435 Comp ithall modified provisions of the 2012 standard must have taken place by June 1, 2015, except that
the Distribu ntil December 1, 2015, to comply with shipping containers with a GHS label.

43¢ The GHS establishes standardized criteria for determining the health, environmental and physical hazards
associated with chemicals. The GHS includes standardized requirements for labels and SDSs including consistent
use of pictograms, signal words and harmonized statements. Under this approach, distributors, manufacturers and
employers know exactly how to convey the hazards of the chemical once they complete the chemical evaluation and
hazard classification. Although the 2012 amended regulation changes the way chemicals are classified and the way
information is presented, it does not add any substantive requirements for developing toxicological or hazard
information. Just like the 1994 HCS, the amended regulation still does not require any testing to be done and
specifically states that testing is not required. Instead, chemical manufacturers, importers or employers classifying
chemicals are only required to identify the full range of available scientific literature and other evidence concerning
the potential hazards. Under the 2012 HCS, the evaluation and classification of mixtures is also roughly the same.
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The 1994 HCS provides a very broad definition of “hazardous chemical” to include “any chemical which
is classified as a physical hazard or a health hazard.”*” The HCS requires manufacturers and importers to
conduct a hazard determination*®® in order to determine if a chemical poses either a physical**® hazard or
a health**® hazard. The hazard determination requirement, however, is performance-oriented, and
regulated parties that evaluate chemicals are not required to follow any specific methods for determining
hazards.*** Parties must be able to demonstrate that they have adequately ascertained the hazards of the
chemicals produced or imported.**? Employers, however, are not required to evaluate chemicals if they

choose to rely on the evaluation performed by the chemical manufacturer or importer.*4®

The HCS considers Shurflot 944, MCHM and PPH, stripped to be hazardous chemica f the
hazards they pose. Consequently, Freedom was required to have an SDS for these m ould
communicate any known risks to its employees. Freedom’s SDS states that PP i skin and

sesS skin and eye
irritation (irritant). The SDS also states that, at elevated temper 8 ay cause eye and
definition of health hazard, which makes MCHM a hazard bject to the SDS requirement.
According to Eastman, Crude MCHM sold to Free t contain PPH.* However, the release on
January 9, 2014, was a mixture of Crude MC n ped—known as Shurflot 944. CSB

learned that Freedom blended MCHM and ipp e ERT site prior to distribution to its
customers. As a result, Freedom was req a hazard determination. If this mixture presented

43729 C.F.R. § 1910.1200(c)
438 A “hazard determinatio cess Of evaluating available scientific evidence in order to determine its
hazards. 29 C.F.R. 8 19 endix B (1994).

L Physical hazard” means a chemical for which there is scientifically valid
evidence that it is@acom liquid, compressed gas, explosive, flammable, organic peroxide, oxidizer,
pyrophoic, unst i water reactive.

e study conducted in accordance with established scientific principles that acute or
may occur in exposed employees. The term “health hazard” includes chemicals that are
ighly toxic agents, reproductive toxins, irritants, corrosives, sensitizers, hepatotoxins,

eyes or mucous membranes. Appendix A of the standard provides further definitions and explanations of the scope
of health hazards covered by this section, and Appendix B of the standard describes the criteria to be used to
determine whether or not a chemical is to be considered hazardous for purposes of this standard.

41 OSHA. Guidance for Hazard Determination for Compliance with the OSHA Hazard Communication Standard.
https://www.osha.gov/dsg/hazcom/ghd053107.html (accessed August 2, 2016).

4229 C.F.R. § 1910.1200, Appendix B (1994).

44329 C.F.R. §1910.1200(d)(1) (1994).

444 Eastman. Questions and Answers Regarding Eastman’s Assistance in the Emergency Response to the Spill of
Crude MCHM in Charleston, West Virginia, February 27, 2014.
http://www.eastman.com/literature_center/misc/g_and_a_west_virginia_spill.pdf. (accessed August 5, 2016).
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different hazards than those of its individual components, Freedom would have been required to create a
new SDS for the new mixture.**

In classifying mixtures that have not been tested as a whole, manufacturers and importers shall assume
the mixture to “present the same health hazards as do the components which comprise one percent or
greater of the mixture.”**® According to Freedom’s Hazard Communication Program for ERT, an outside
consultant prepared SDSs for Freedom. It appears the consultant relied on the information included in
Eastman’s SDS for MCHM and included the same hazards, warnings and toxicological information in
Freedom’s SDS for ShurFlot 944. Absent any knowledge of new hazards from the mixtur

Further, under the HCS, neither Freedom nor Eastman was required to do any ¢
the HCS is a communication standard and does not require testing. Rather, t
consider the available scientific evidence concerning the hazards.*” Althoug
performed voluntarily, there are many chemicals for which tests have
limited information may be available on all aspects of a chemical’
data affects the quality of the information on the SDSs. Even t
sufficient information about the hazardous effects.

e parties to
ave been

As a result,

, the availability of test
vidence may not provide

Under the 1994 standard, chemical manufacturers, i
not required to follow any specific methods for det
that they adequately ascertained the hazards of,

yers who evaluate chemicals are

, but they must be able to demonstrate
oduced or imported.*?® Since testing is not
ation communicated through the SDS comes

from voluntary testing done by industry tes or through other statutes and regulations that
may require testing for chemicals. F der TSCA, EPA has the authority to require chemical
testing and to regulate hazardous . rther analysis of TSCA, refer to Section 5.6 of this
report.

5.7.1.1 Toxicological ion Required under the HCS

The 1994 HCS requi zards, including signs and symptoms of exposure, and any medical
conditions that are ge ized as being aggravated by exposure to the chemical, to be reported
on the SDS.**° Adli parties are to include on their SDS the primary routes of entry*** and whether
the hazard ted in the National Toxicology Program Report on Carcinogens or has been
found t rcinogen in the International Agency for Research on Cancer Monographs or by
OSHA. mation is to be obtained by examining all available data on the chemicals for which

4529 C.F.R. §1910.1200(D)(5) (1994).
446 29 C.F.R. § 1910.1200(d)(5)(ii).

44729 C.F.R. § 1910.1200(d)(2) (1994).

448 See supra note 428.

449 See supra note 441.

450 29 C.F.R. § 1910.1200(g)(2)(iv) (1994).
451 Ibid.

452 29 C.F.R. § 1910.1200(g)(2)(vi) (1994).
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an SDS is being created. Given the lack of a testing requirement, the scientific data available are often
limited. This is especially true when considering mixtures.

A majority of marketed chemical products are mixtures of chemicals that are often produced by a single
manufacturer.“®® Often, limited information is available for mixtures, which makes the hazards presented
by mixing the chemicals difficult to predict.*** To address this problem, the HCS requires “the chemical
manufacturer to consider the mixture to have the same effects as its hazardous ingredients in most
situations.”**® The “chemical and physical properties and hazards of pure elements and chemical
compounds are precise and constant,”“* but the properties of complex mixtures can vary cgasiderably,

The HCS has specific requirements for mixtures that depend on the availability r the
1994 HCS, if a mixture has been tested as a whole, then those results shoul ine whether
the mixture is hazardous.**” However, if a mixture has not been tested as a w hazards, the

mixture shall be assumed to present the same hazards as components or more of the
mixture.*® Where mixtures are complex and include numerous ch Sor that mixture is
also complicated and the user is required to make some judgm ly the information in a
certain situation.

The HCS defines a mixture as any combination of t als if the combination is not, in
whole or in part, the result of a chemical reaction.* n'the day of the incident and in the days
following the material that leaked from tank 3 as MCHM and PPH, stripped, CSB
found that Freedom sold this mixture unde me ame Shurflot 944.%° The SDS for Shurflot
944 states that it consists of a blend of al ers and carboxylates and does not specifically
disclose that it consists of MCHM a nder the toxicological information section,
Freedom included the same infor nsitization and acute oral and dermal toxicity as was
included in the MCHM SDS. dence of Freedom conducting further testing on the
Shurflot 944 mixture; ther n whether the mixture as a whole presents greater hazards
than its individual comp

5.7.2 Flammable
Immediately a
company
require
as conf

stible Liquids under 29 C.F.R. § 1910.106

SHA’s Charleston Area Office inspected the Freedom facility and cited the

. One of the citations was for the deteriorating containment wall, which was
under 29 C.F.R. § 1910.106. Because Freedom was storing flammable liquids,
HA, the company was required to comply with 29 C.F.R. § 1910.106, which regulates

453 See supra note 428.

454 See supra note 428.

45 This is true where there are no available data for the specific mixture; see supra note 440.

456 See supra note 440.

45729 C.F.R. § 1910.1200(d)(5)(i) (1994).

458 29 C.F.R. § 1910.1200(d)(5)(ii) (1994).

45929 C.F.R. § 1910.1200(g)(c) (1994).

460 OSHA obtained samples of the spilled material on the day of the incident and had them analyzed by the Salt Lake
Technical Center. Using 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.
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facilities that have flammable and/or combustible liquids stored onsite. Under the regulation, “flammable
liquid” means any liquid having a flash point at or below 199.4°F (93°C). Flammable liquids are further
divided into four categories based on a chemical’s flash point and boiling point; however, any chemical
with a flash point below 199.4°F, regardless of class, is covered under the subsection requiring dikes
and/or drainage.

According to Eastman’s SDS, Crude MCHM has a flash point of 235.04°F (112.8°C). And according to
Freedom’s SDSs for PPH, stripped and Shurflot 944, both have a flash point of over 253°F (122.78°C).
None of these chemicals would appear to be flammable nor within the scope of § 1910.106,;.however,

after the incident OSHA had samples of the tank contents analyzed and found the flas e much
lower. Immediately after the spill, OSHA collected bulk samples of MCHM materia er Frac
Tanks*" located at Poca Blending. On January 9, 2014, and in the days that fol s of the
Freedom tanks were transported to Poca Blending by Diversified Services a ive Baker
Frac Tanks at that site. One of the Frac Tanks at Poca contained the contents d four other

Frac Tanks contained a mixture of liquids transported from tanks 395 ] samples*®? were

shipped to the OSHA Salt Lake Technical Center (SLTC)* and or flash point, pH and
material contents. The flash point analysis conducted by SLTC he samples taken from
the Frac Tank that contained material from tank 396 had a f i 199°8°F (93.22°C). The other
four bulk samples that contained mixtures from tanks 395, d flash points of 204.8°F
(96°C), 192.7°F (89.28°C), 193.1°F (89.5°C) and 19 . spectively. Mass spectrometry was
also performed on the samples to determine chemi \The"percentages were equivalent to the
SDSs and employer calculations.

below 199.4°F, the mixture of Crude MCHM
ining to drainage, dikes and walls for ASTs under §
ding a tank or a group of tanks containing flammable

e diked to prevent accidental discharge of liquid from
endangering adjoining pro aterways.*®® 29 C.F.R. § 1910.106 requires the “walls of the
diked area shall be of ea oncrete or solid masonry designed to be liquidtight and to withstand a
full hydrostatic hea dom facility had a containment wall that surrounded all of the ASTs
and extended the,leng e erty. This dike was to serve as a secondary containment system in case
of a spill. Ho i was in disrepair and was not liquidtight, as evidenced by visual examination
(see Figur, 2) and the MCHM that leaked through the wall on January 9, 2014.

Because the tests conducted by SLTC yi
and PPH, stripped is subject to the p
1910.106.%¢* Under this provisio
liquids shall be provided with dral

6.0 KE DINGS

461 Baker Frac Tanks were used to hold the material cleaned up at Freedom Industries following the spill. These steel
tanks provide flexible liquid containment capacity for projects.

462 OSHA collected a sample from each Frac Tank at Poca Blending.

463 The Salt Lake Technical Center laboratory analyzes over 400 chemicals and maintains OSHA’s online Chemical
Sampling Information (CSI) File that provides method and sampling information.

46429 C.F.R. § 1910.106(b)(2)(vii) (2016).

465 29 C.F.R. § 1910.106(b)(2)(vii) (2016).

466 29 C.F.R. § 1910.106(b)(2)(vii)(c)(3) (2016).
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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.

110

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

Once the MCHM escaped tank 396, it moved through the soil beneath ted to
the Elk River through two pathways: (1) the failing secondary cont d between
tank 396 and the Elk River; and (2) a deteriorated underground culve nd tank 396
CSB found no documentation of prior inspections or main cted by Freedom or the
prior facility owner, Etowah River Terminal (ERT), th ntified and addressed

addressed the interior corrosion and holes in tank

oRtainment under the West

em (NPDES) General Water Pollution

an and the Groundwater Protection Rule.
containment wall but did not repair it prior to
the incident. CSB found no reedom or ERT implemented a Stormwater Pollution
Prevention Plan or Grou Plan. WVDEP did not inspect the site for compliance
with these programs d straints.

Freedom was required to maintain adequat
Virginia/National Pollutant Discharge Eli
Control Permit’s Stormwater Pollut
Freedom was aware of the deteri

Freedom did no leak prevention or leak detection system in place to immediately

i k leaks.

ered the Elk River, it flowed into WVAW?’s water intake, located about 1.5
Freedom facility site. The water treatment process was not capable of
removing the chemical. This allowed the MCHM to contaminate the drinking water.

W nd 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.

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.
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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 treatm
develop and implement plans similar to WVAW?’s plan to ensure they are ade ared for
potential contamination events.

10. Local, state and federal public health officials only had information

credibly determine the risk of exposure. As the crisis evolved harleston area
were given unclear and conflicting announcements because ing'information from
Freedom and government agencies, which increased p aiatyyabout the safety of the

drinking water.

11. The American Water Works Association, a and educational association for
managing and treating water, is well positi ter utilities by disseminating
important lessons that are learned fro co ination incidents that could potentially
affect a drinking water distribution

7.0 LESSONS LEAR
CSB’s investigation of Freedom
hazardous chemicals store
public health risks durin
Virginia, WVAW,
practices that haye a

to find several issues related to identifying and assessing
ent intakes, as well as responding to and communicating
water'contamination incidents. Since the incident, the State of West
cies and organizations have established requirements and implemented
of the gaps that CSB identified early in its investigation. Because
requirements r and source water protection vary by state, CSB has developed the following
key lesso and operators, state governments, drinking water utilities and public health
official d States to use so that they are adequately prepared for, can respond to and are
able to e mmunicate the public health risks of an incident involving the release of a hazardous
chemical n inking water source.

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.
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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.

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

States should establish Source Water Assessment Programs that man
planning by water utilities. States should ensure that water utilities imple access to
the data necessary to support this mandate. Water utilities shoul m

Protection Plans that include the following components:

System operational information;

Source water delineation and characterizati
Potential significant sources of contamina
Management strategies;
Source water monitoring;
Communications and continge
Alternate sources of supply

@reooooTye

Source Water Protection Plan d at least every 3 years or when there is a

f significant contamination within the identified zone

Water utilities s ‘ their Local Emergency Planning Committee and/or State
Emergency ommission to obtain Tier Il information and use that information to

ks from all potential sources of significant contamination within their zone of critical

m ere feasible, water utilities should use established laboratory analytical methods to
det presence or measure the concentration of potential hazardous chemicals or classes of
hazardous chemicals.

Public health agencies should coordinate with water utilities, emergency response organizations
and facilities that store chemicals near drinking water sources to ensure that information
concerning chemicals and potential risks to the public are immediately available in the event of a
spill. They should establish a communication framework to ensure information, as it becomes
available, is communicated through one entity or organization.
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8.0 RECOMMENDATIONS

Several of the causal and contributing factors identified by CSB with respect to this incident have since
been addressed by new legislation in West Virginia, revised policies and programs within WVDEP and
WVAW, and the fact that Freedom Industries is no longer in operation. As a result, CSB’s
recommendations from this investigation focus on ensuring that water utilities and pub
are able to obtain prompt and reliable information about potential drinking water co
communicate public health risks.

Pursuant to its authority under 42 U.S.C. 8 7412(r)(6)(C)(i) and (ii), and in t
operations at AST facilities and protecting workers and communities
CSB makes the following safety recommendations:

romoting safer
nts nationally,

The American Water Works Association
2014-01-1-WV-R1 Communicate the findings, lessons mmendations contained within
this report to all American Wa tion members. Emphasize the
importance of source water i nAMg, emergency planning, and
coordination with local, entities, and the public, to ensure timely
notification of potenti

American Water Works Co
2014-01-1-WV-R2  Establish
treatment
1.

take the following activities:
tory of all hazardous chemicals or classes of hazardous
als that are considered a potential source of significant contamination
in the utility’s most vulnerable source water protection area (e.g., Zone
cal Concern). Chemicals may be identified by accessing publicly
ailable information, which may include Tier Il reporting forms submitted to
ocal emergency planning committees and electronically available information
from federal, state or local databases.
For each inventoried chemical or class of chemicals, conduct a prioritized
assessment to determine if existing analytical methods are available to detect
the presence and/or concentration of the chemical or class of chemicals in the
event of a release to the water supply and if the chemical or class of chemicals
is capable of being treated or removed by the utility’s water treatment process.
3. For all chemicals or classes of chemicals that are not capable of being treated
or removed by the treatment process, develop a contingency plan to respond
to contamination events (e.g., as modeled by WVAW’s Kanawha Valley
Water System June 2016 Source Water Protection Plan).
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Eastman Chemical Company

2014-01-1-WV-R3

This signature block is placed immediately after the last recommendation.

By the

U.S. Chemical Safety and Hazard Investigation Board

Vanessa Allen Sutherland 0:

Date of Board
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Chair

Kristen Kulinowski
Member

Manuel Ehrlich

Member
Richard
Memb

ro

Update appropriate sections of the Crude MCHM Safety Data Sheet to include
toxicological and ecological information based on the June 1, 2016, National
Toxicology Program’s toxicity evaluation of Crude MCHM. Include information
about the effects of Crude MCHM on fetal and early life growth and
development. Distribute the revised Crude MCHM SDS to all customers that
previously received and are currently using or storing MCHM from Eastman, and
ensure all new MCHM customers receive the revised SDS with shipment.
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APPENDIX A: MCHM LEAK TIMELINE

Table 9. Detailed MCHM Leak Timeline

Charleston Fire Department (FD) Shift Com
detecting a “licorice” smell over a very

January 9, 2014

Charleston*®”

8:16 AM WVDEP receives a complaint abo owm odor near the
I-77 and 1-79 split*®

9:29 AM Additional complaints receij awha County
Metro 9114%°

11:05 AM WVDEP inspectors eat facility; Freedom
employee notice 0 round the bottom of the tank
and flowing t i all

aked MCHM around the

~11:36 AM WVDEP
i reedom facility

11:56 AM AW Water Quality Supervisor of a
ant spill of unknown quantity in Elk River
12:22 PM otifies WVAW that MCHM, described as “a

" is leaking into the river

sess leak

AW Water Quality Supervisor requests WVAW start
feeding powder activated carbon and increase potassium
permanganate (KMnQ,)

WVAW Water Quality Supervisor reviews a copy of SDS for
MCHM from Freedom, notes chemicals are not consistent with
what he expected for a flocculant

WVAW Water Quality Supervisor informs WVAW
management that MCHM is not a flocculant, but instead a
frothing agent

2:00 PM Odor detected in raw water sample from EIk River

47 West Virginia Office of the Attorney General. Elk River Chemical Spill Incident Report.
http://www.ago.wv.gov/Documents/010815-ElkRiverChemicalSpill.PDF (July 8, 2016).

468 |bid.

469 |bid.
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2:00 PM WVDEP Emergency Response coordinator called Kanawha
Office of Emergency Management reporting that the spill was
more than originally thought*"

4:00 PM Odor detected downstream of WVAW filters

5:15 PM Freedom President informs WVAW that 1,000 to 5,000 gallons
of MCHM may have leaked

6:00 PM WVAW issues DNU order for WVAW customers

8:00 PM Kanawha Charleston Health Department closes local
businesses

Governor Tomblin declares state of emergeng
January 10, 2014  6:00 AM President Obama declares nine affected
a federal disaster area*’?
CDC informs WVBPH that 1 part
appropriate screening level for oral i
contaminated water*’®
7:30 AM National Guard samplin
3.35 ppm at the WV , ake and 2.4 ppm post-
treatment by WV,
January 13, 2014 WVAW and i esidents to flush pipes where
MCHM le
DNU ord pproximately 25,000 customers*’

January 14, 2014 dditional areas (48,000 customers

January 15,2014  7:00 AM ated at local hospitals within 6 days of the

7:00 A detected in Ohio River at water treatment facilities in
and Kentucky*"’

470 KPEPC Afte
e of Emergency Notifications. http://www.governor.wv.gov/Pages/State-of-

6).

ase: President Obama Signs West Virginia Emergency Declaration.
news-release/2014/01/10/president-obama-signs-west-virginia-emergency-declaration (July 8,

2016).
TB\WVTAP. TAP Final Report.
http://www.dhsem.wv.gov/wvtap/testresults/Documents/\WV%20TAP%20Final%20Report.pdf (July 8, 2016).

474 Office of the Governor. WV Governor After Action Review.
http://www.governor.wv.gov/Documents/After%20Action%20Review.PDF (July 8, 2016).

475 House Transportation and Infrastructure Committee. Testimony of Jeffrey L. Mclintyre.
http://www.amwater.com/files/McIntyre%20Testimony%202%206%202014%20Final.pdf (July 8, 2016).

476 |bid.

477 On January 15, 2014, at 7:00 AM, MCHM was detected in the Ohio River by Greater Cincinnati Water Works,
and Louisville’s Zorn Avenue intake detected a concentration at 3.5 parts per billion in river water on January 18,
2014.
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January 16, 2014

January 17, 2014

January 18, 2014
January 21, 2014

January 25, 2014

6:50 AM

12:50 PM

\%
s
Qg'

CDC and WVBPH issue drinking water advisory for pregnant
women

DNU order lifted for additional areas (56,800 customers
total)*"®

DNU order lifted for additional areas (71,000 customers
total)*"

Do Not Drink/Limited Contact order issued for certain areas;
additional flushing and sampling needed due to MCHM
readings >1 ppm*®

DNU ordered lifted for additional areas**
DNU order lifted for all areas*?
Freedom announces PPH, stripped al
MCHM tank*

Some residents still detecting o

478 House Transportation and Infrastructure Committee. Testimony of Jeffrey L. Mclntyre.
http://www.amwater.com/files/McIntyre%20Testimony%202%206%202014%20Final.pdf (July 8, 2016).

479 1bid.

480 http://www.amwater.com/files/PR21BuffaloL ift4.pdf.

481 hitp://www.amwater.com/files/PR25Clendenin.pdf.

482 House Transportation and Infrastructure Committee. Testimony of Jeffrey L. Mclintyre.
http://www.amwater.com/files/Mclntyre%20Testimony%202%206%202014%20Final.pdf (July 8, 2016).

483 bid.
484 See supra note 7.
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APPENDIX B: FREEDOM OFFICIALS

As a result of the release of MCHM and PPH, stripped into the Elk River, six Freedom officials were
charged with criminal violations. Table 10 lists the charges to which each individual pleaded guilty. On
February 4, 2016, Freedom was issued a $900,000 criminal fine for three violations even though the
company had filed for bankruptcy in 2014.4°

Table 10. Summary of Freedom Fines and Charges

Freedom Official Sentencing Fines Charges

President*® 30 Days in Jail | $20,000 | 1. Negligent discha
pollutant

Former Shareholder and Former 30 Days in Jail | $20,000
President*®

Former Shareholder and Former 3 Years of $20,0C ‘V lawful discharge of refuse
Vice President*®® Probation atter into navigable water

Former Shareholder and Former 3 Years of 1. Unlawful discharge of refuse
Treasurer-Secretary*® Probati matter into navigable water

490

Operations Manager $2,500 | 1. Negligent discharge of a

pollutant

491

Environmental Manager $10,000 | 1. Negligent discharge of a

pollutant

Total $92,500

485 Freedom Industries and former Freedom Industries plant manager sentenced for roles in chemical spill. February
4, 2016 available at https://www.justice.gov/usao-sdwv/pr/freedom-industries-and-former-freedom-industries-plant-
manager-sentenced-roles-chemical. Accessed September 15, 2016.

486 United States v. Gary Southern, No. 2: 14-cr-00264-4, Dkt. No. 296 (S.D.W.Va.).

47 United States v. Dennis Farrell, No. 2: 14-cr-00264-1, Dkt. No. 281 (S.D.W.Va.).

488 United States v. Charles Herzing, No. 2:14-cr-00264-3, Dkt. No. 260 (S .D.W.Va.).

489 United States v. William Tis, No. 2:14-cr-00264-2, Dkt. No. 277 (S.D.W.Va.).

4% United States v. Michael Burdette, No. 2:14-cr-00276, Dkt. No. 43 (S.D.W.Va.).

491 United States v. Robert Reynolds, No. 2:14-cr-00277, Dkt. No. 42 (S.D.W.Va.).
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APPENDIX C: LEAKING PIPES AND WATER MAIN BREAKS
The American Society of Civil Engineers (ASCE) estimated that more than 1 million miles of water
mains are in place in the United States and the condition of many of these pipes is unknown, largely due
to pipes being located underground. Aging infrastructure poses a challenge in maintaining pipelines as
many of these pipes were installed in the mid-1800s. In 2013, ASCE estimated 240,000 water main
breaks per year and EPA estimates that approximately 4,000 to 5,000 miles of drinking water mains are
replaced annually.**> ASCE also reports that up to $1.3 trillion in investment could be required for water
and wastewater infrastructure in the United States before 2035.%°® WVAW was the first water system in
West Virginia to use electronic devices to locate and pinpoint underground leaks; howevgigenen with the

3,112,781,000 gallons of total unaccounted for water in 2015. In addition, an e 39,000
gallons of water was lost from main leaks. Water mains often experience br i ing potential
contaminants to the public drinking water that is supplied through these mai occurs, water

as a result of a leaking pipe or water main break.

492 American Society of Civil Engineers. 2013 Report Card for America’s Infrastructure. 2013.
http://www.infrastructurereportcard.org/a/#p/drinking-water/conditions-and-capacity.

4% American Water. Corporate Social Responsibility Report 2013-2014. American Water: New Jersey. 2015.

4% Public Service Commission. Case No. 06-0597-W-PC. November 21, 2006, p. 19.
http://www.psc.state.wv.us/scripts/webdocket/ViewDocument.cfm?CaseActivityID=197353&NotType="WebDocke
t.
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APPENDIX D: TOXICOLOGY

Toxicology is the study of adverse effects of chemicals on living organisms.*®® Toxicity tests are
conducted on laboratory animals to ascertain the toxic effects of chemicals and their applicability to
humans. When determining the effects of a chemical toxicological tests examine the dose response
relationship. Lethal dose 50 (LDso), is a threshold used to determine the lethal effect of a toxic agent on
the median or 50% of the population tested. Two main principles guide all animal studies: “1) the effects
produced by a compound in laboratory animals, when properly quantified, are applicable to humans and
2) the exposure of experimental animals to toxic agents in high doses is a necessary and vatighmethod of

safe but to determine the effects it can produce.*®’

Various types of toxicological studies exist to assess a chemical’s toxici

Acute
Subacute

Subchronic
Chronic

An acute toxicity study is the first st performed on a new chemical. Studies may use
more than one route of exposure intended route of exposure) based on knowledge of the
intended use or exposure pr given a one-time dose and monitored for a 14-day period.
Acute toxicity studies es se, and other clinical effects of the chemical, establish whether
the toxic response is rgve d provides baseline guidance on ranges of response at different doses
for other studies. Ac inhalation studies are a type of acute toxicity studies that are
conducted if s al and inhalation exposures are expected. In a dermal study, the site of
exposure on the ved and a high dose of the chemical is applied 24 hours, removed and then
followe period of 14 days, whereas in an inhalation study the exposure to the chemical
occurs Significant information is obtained through clinical observations and postmortem
examina als rather than the LDso value in acute toxicity studies.

Subacute to studies help to understand the toxicity of a chemical after repeated administration
usually over 28 days. Subchronic exposure tests the chemical for 90 days to establish a lowest observed
adverse effect level, establish a no observed adverse effect level and examine the specific organ(s)
affected by the chemical after repeated administration. This type of study is usually conducted in four
groups of 10 animals each (male and female) using three doses: a high dose, an intermediate dose and a

4% Klaassen, C. D.; Watkins, J. B. Ill. Casarett & Doull’s Essentials of Toxicology; McGraw-Hill: New York, 2003.
4% 1bid.
497 |bid.
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low dose (producing no toxic effect), and an untreated control. Animals are observed daily for signs of
toxicity. Further analysis is conducted after termination.

APPENDIX E: SPILL PREVENTION, CONTROL AND
COUNTERMEASURE

When enacted, the CWA gave the President of the United States the authority to prevent, control and
mitigate the discharge of oil and hazardous substances into certain domestic waterways.
then delegated his authority to EPA. EPA developed its SPCC regulations pursuant tg
however, in doing so, it limited the scope of its regulations to pertain only to oil, eye
the authority under the CWA to promulgate associated regulations for hazardo
result, for over 40 years, EPA’s SPCC program has applied only to oil—th
February 2016 settlement agreement whereby EPA agreed to begin rule
substances in its SPCC regulations. This settlement agreement will b
section.

at the end of this

Generally, SPCC regulations strive to prevent oil from enteri ab ers through the prevention,
control and mitigation of oil spills.*® This is achieved pri he development of SPCC
plans.*® SPCC plans are required for facilities that st aining products exceeding certain
capacity thresholds where there is a possibility that d reach a navigable water."
Specifically, any facility that maintains a total d gil'storage capacity of greater than 1,320
gallons, or a total underground oil storage ¢ han 42,000 gallons, where there is a
reasonable potential for a discharge to re ters, is subject to SPCC regulatory
requirements.>> Aboveground stora nt ith"a capacity of 55 gallons or more are included in the
aboveground capacity threshold ¢ ain facilities, tanks, containers, materials, equipment

498 33 U.S.C. § 1321(b)(2)(A).

499 See: https://www.epa.gov/sites/production/files/documents/spccbluebroch.pdf. The SPCC rule’s definition of oil
derives from CWA 8§ 311(a)(1), which defines oil as “oil of any kind or in any form, including, but not limited to,
petroleum, fuel oil, sludge, oil refuse, and oil mixed with wastes other than dredged spoil.”

500 See: https://www.epa.gov/sites/production/files/documents/spcchbluebroch.pdf. SPCC plans are not required to be
submitted to EPA, rather, they must be kept onsite.

501 1bid.

502 |bid; see also: 40 C.F.R. pt. 112.1.

503 See: https://www.epa.gov/sites/production/files/documents/spccbluebroch. pdf.
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and lines/piping are exempted.*® When calculating the total storage capacity of the facility, exempted oil
containers and oil equipment should not be included.*®®

SPCC plans must clearly address the following: (1) operating procedures to prevent oil spills, (2) control
measures to prevent a spill from reaching navigable waters and (3) countermeasures to contain, clean up
and mitigate the effects of an oil spill that reaches navigable waters.>* The plans must be facility-
specific.®®” As such, development of an SPCC plan requires detailed knowledge of the facility, including
the location and capacity of oil-based storage, and the potential effects an oil spill might have on the area,
environment and natural resources.*® SPCC plans must include certain standard elements to ensure
compliance with SPCC regulations.>® Important elements of an SPCC plan include the

Facility diagram and description of the facility;

Oil discharge predictions;

Appropriate secondary containment or diversionary structures;
Facility drainage;

Site security;

Facility inspections;

Requirements for bulk storage containers including i
requirements;

Transfer procedures and equipment (including
9. Requirements for qualified oil-filled operati
10. Loading/unloading rack requirements and r tank cars and tank trucks;
11. Brittle fracture evaluations for aboveg ructed containers;

12. Personnel training and oil discharg i
13. Recordkeeping requirements;
14. 5-year plan review;

15. Management approval;

No o k~wdeE

and integrity testing

©

504 gpecifically, EPA e y facility where the completely buried oil storage capacity is 42,000 gallons or

il storage capacity is 1,320 gallons or less; (2) completely buried oil tanks and

t that are subject to all of the technical requirements under 40 C.F.R. pt. 280 or 281;
s, including below-grade vaulted tanks that supply emergency diesel generators at a
y licensed by the Nuclear Regulatory Commission (NRC) and subject to any NRC

d quality criteria, including but not limited to 10 C.F.R. pt. 50; (4) permanently closed
container with an oil storage capacity less than 55 gallons; (6) any facility or part thereof used

ater treatment; (7) motive power oil containers; (8) hot-mix asphalt or any hot-mix asphalt

equipment or related mix containers (with adjuvant oil); (11) intra-facility oil gathering lines subject to the
regulatory requirements of 49 C.F.R. pt. 192 or 195; and (12) any milk and milk product container and associated
piping and appurtenance. https://www.epa.gov/sites/production/files/2014-04/documents/2_applicability 2014.pdf.
See also: 40 C.F.R. pt. 112.1(d).

505 See: https://www.epa.gov/sites/production/files/2014-04/documents/2_applicability 2014.pdf. See also: 40
C.F.R. pt. 112.1(d).

506 See supra note 34.

507 See supra note 34.

508 See supra note 34.

50% See supra note 34.
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16. Plan certification (by a professional engineer (PE) or, in certain cases, by the facility
owner/operator).>*

When the facility was owned and operated by Pennzoil prior to Freedom, it was a facility known to EPA
Region 3, meaning it had been inspected and had an SPCC plan in place. According to EPA Region 3
records, when Freedom took over, it was no longer storing oil, and thus was no longer subject to SPCC
regulations. However, when EPA analyzed a sample of a substance that Freedom called “fatty acid” post-
incident, EPA determined through laboratory analysis that the fatty acid substance was classified as a type
of oil that should have been covered by an SPCC plan. Freedom failed, however, to develgp, implement,
and obtain PE certification of such a plan after acquiring the site from ERT.

The Freedom spill highlights the fact that EPA has not yet issued regulations un
hazardous substances. On July 21, 2015, the Natural Resources Defense Cou
complaint on behalf of the Environmental Justice Health Alliance for Chem rm (EJHA)
and People Concerned About Chemical Safety (PCACS) against EPA ja .
Southern District of New York, alleging that EPA had failed to pre ; stance spills from

ng under NPDES permits,
and that EPA announced anticipating the proposal of such near future, but that EPA
never finalized its proposed regulations. NRDC soug t EPA delayed initiation of the

EPA and NRDC ultimately decide to sgttl ary 16, 2016, the United States District Court for
i ecree, providing the details of their settlement.>'? The
settlement detailed in the consen PA to begin a rulemaking process immediately and to
finalize spill prevention rule
EPA agreed to follow sp
18 months after entry of
the Office of the Fe
hazardous subs

notified NRDC

nt decree, EPA agreed to sign (and within 15 days thereafter transmit to
a notice of proposed rulemaking pertaining to the issuance of the
ions; unless, if no later than 60 days after entry of the consent decree, EPA

publish a Federal Register notice regarding the collection of information.>*®

If EPA is intent, the deadline for signing a notice of proposed rulemaking is extended
to 28 ntry of the consent decree.>® The consent decree also states that, no later than 14
months a tion of the proposed hazardous substance regulations, EPA will sign (and within 15

510 https://www.epa.gov/sites/production/files/documents/spccbrges of oil in such quantities that the
Administratorluebroch.pdf.

51 hitp://www.lexology.com/library/detail.aspx?g=4ce2702e-700b-4a6¢-b630-3ccae05b459c.

512 NRDC v. EPA. Consent Decree. 15 Civ. 5705 (SAS). February 16, 2016.

513 |pid.

514 |bid.

515 |bid.

516 |pid.
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days thereafter transmit to the Office of the Federal Register) a notice taking final action following notice
and comment rulemaking pertaining to the issuance of hazardous substance regulations.®*’

EPA has notified NRDC of its intent to collect more information and is currently drafting, along with
NRDC, an Information Collection Request (ICR) to learn more about facilities that store hazardous
substances. In part, this effort is meant to provide EPA with more information on the pertinent issues at
such facilities so that EPA can create a set of regulations that does not conflict with existing requirements
or standards. EPA anticipates sending this ICR primarily to facilities, but possibly to states as well. EPA
is considering sending the ICR to states because some states already have regulations for A

will be postponed to June 2018 and August 2019, respectively.

Before filing the consent decree, EPA wrote a Letter of Intent to NRDC on 16, indicating

518 EPA stated that it

eholder sessions, for

development of the proposed rule and any subsequent final rule.
intends to hold in 2016 a minimum of three opportunities, call

hazardous substances, and the containment of such dischar re facilities, including
methodologies and technologies for preventing such se sessions may take the form of
roundtable meetings, audio/visual conferences or si ds'of engagement.>?° Tentatively, one of
these community stakeholder sessions will be inia.>?! EPA stated that it intends to post a
publicly available summary document refl gathered from these sessions by the end of
2016.% According to the letter, EPA int e public of the aforementioned biannual updates
information on EPA’s website.*?

Roughly 330 hazardous substance der the CWA.** These substances have associated
reportable quantities under, ile greater coverage for hazardous substances under the
February 2016 settleme nt expands the applicability of SPCC regulations, neither the mixture

involved in the Free its six components are listed as a hazardous substance under the CWA

substances reg en in effect before the incident, they alone would not have triggered
applicatig s to Freedom. Nonetheless, in part because Freedom did contain oil at its

517 Ibid.

518 EPA Office of Solid Waste and Emergency Response. Letter of Intent to NRDC. EPA: Washington, DC.
February 11, 2016.

519 1hid.

520 1bid.

521 1bid.

522 1bid.

523 1bid.

52440 C.F.R. § 116.

5540 C.F.R. §117.
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Etowah facility in sufficient quantities to trigger application of SPCC, Freedom should have done more to
prevent potential spills.
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