SECTION I: GENERAL COMMENTS
Prepared by Dr. Stephanie McSpirit, Project Director

Materials Classification
The Position of ATSDR: An estimated three-hundred million gallons of coal waste,
slurry and sludge materials were released into the two primary water systems of Martin
County, Kentucky. As described in our foreword, ATSDR was called upon by area
citizens to assess the impact of this massive pollution release on public health in Martin
County through its petitioned health consultation. In characterizing the slurry release,
ATSDR relied on the Mine Safety Health Administration’s (MSHA) Homepage
definition of coal waste. The health assessment reads:
Mined coal often has impurities and small pieces unsuitable for use that are
known as ‘fines.’ The coal is ‘washed’ with water and flocculants, starches, or
lime to settle out the fines. [ATSDR 2003 4:1]
ATSDR concludes its characterization of the release, by reiterating that flocculants are
used in impounding coal waste. ATSDR states:
[…] the slurry was expected to contain traces of the flocculant used to settle out
the coal fines in the impoundment. MCCC used a polyacrylamide flocculant,
which also contains some hydrocarbons and traces of acrylamide. [4:1]
In the end, ATSDR dismisses acrylamide as a potential exposure threat to the population
through slurry contact, though ATSDR acknowledges that no chemical analyses were
done to measure acrylamide concentrations in the slurry material:1 ATSDR states:
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Earlier documentation of regulatory actions by our project team documented systematic testing for
acrylamide in the water column. We documented this exchange on acrylamide testing and testing protocols
between the KY Division of Water and the Martin County Coal Corporation in our July 2002 report to the
Kentucky Appalachian Commission / Appalachian Regional Commission under the Flex-E-Grant Program
(McSpirit, et. al. 2002:58, 59 ) available online:
http://www.anthropology.eku.edu/MCSPIRIT/PDF/Final_Report.pdf

Analyses for acrylamide or polyacrylamide, the chemicals that make up
flocculant, were not performed on slurry samples. However, neither were
expected to be found in slurry or soil at significant levels. Polyacrylamides bind
strongly with soil particles and are used commercially to improve soil quality.
Binding to soil prevents it from being available for direct exposure. Acrylamide
does not bind to soil and instead moves into soil rapidly and is degraded by
microbes within a few days. [4:4]
ATSDR concludes, in accord with other agency and company statements that the
materials released into the watersheds of Martin County were a benign mix of shale,
sediment and coal fines and some flocculants, many of which are supposedly “naturally
occurring” in area soils. For this reason, ATSDR classifies the slurry materials as
generally non-toxic to humans and therefore, recommends that no further action is
warranted in Martin County, Kentucky. According to ATSDR, there constitutes “no
apparent health hazard” associated with the slurry release [ATSDR 2003, 12:3].

An Alternative Position:
Early testimony from citizens, in their field interviews with members of our project team,
suggested that many were concerned about the waste materials that were impounded and
released into the area watershed. Their testimony was documented on pages 19, 29, 30,
47, 48, 53, 55, 88, 89, and page 90 of our July 2002 report to the Appalachian Regional
Commission. This report is available online for ready review by ATSDR.2
However, ATSDR is already aware of these public concerns given that local citizens have
consistently expressed their fears over the use of iron ore magnetite, fuel oils and other
chemical inputs used in coal preparation at any number of public meetings between
citizens, the Martin County Coal Corporation (MCCC) and EPA Region 4. Some of
these other citizen exchanges are documented on pages 23, 25. 27, 28, 46, 54 and 55 of
our July 2002 report. We encourage ATSDR to review the above cited pages of our
online report.
Public concerns over the hazardousness and toxicity of the slurry release have also been
repeatedly expressed in teleconference sessions between Martin County’s EPA Citizen
Advisory Group with EPA Region 4.3 We encourage ATSDR to review these
teleconference minutes in its review and re-characterization of the materials that were
released into the area watershed and soils.
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Available online at: http://www.anthropology.eku.edu/MCSPIRIT/PDF/Final_Report.pdf

See, for example, the exchange between citizens in their teleconference communications with EPA
Region 4 on the approximate amount of iron-ore magnetite used in coal preparation at the Martin County
Coal site. Citizens long-involved in the industry estimated that 400 tons of magnetite was being used per
week at the Martin County Coal treatment facility. See: U.S. EPA Region 4. March 28, 2002. Conference
Call Minutes. MCCC Coal Slurry Spill, pages 2-3.

It was the serious concerns of citizens, over the potential hazardous materials used in coal
preparation and treatment and subsequently, contained in the coal waste effluent, that
provoked citizens to petition ATSDR for a health risk assessment. These public concerns
were recently repeated at our own July 17th public meeting in Martin County. Many
citizens repeatedly stressed their concerns over the magnetite and fuel oils used in the
preparation and treatment process, and the potential long-term impacts of these releases
on area human health. A tape-recorded copy of this public comment and discussion was
sent to ATSDR soon after. We encourage ATSDR to review and listen to the concerns of
area citizens over the nature of the pollution release as expressed during this July 17th
public meeting/ public comment session.
Other teleconference exchanges between citizens and EPA Region 4 document repeated
citizen requests for the Material Safety Data (MSD) sheets that would identify and
catalogue the chemical-industrial inputs used in coal preparation and treatment. We
encourage ATSDR to also review these teleconference minutes with regard to these
citizen requests for these MSD sheets. 4 Other exchanges between EPA Region 4 and
public requests for the MSD files are documented in our July 2002 online report
on pages 32, 37, 58 and 59. Despite repeated requests, as exemplified through the
Teleconference transcripts, and through other documented exchanges, to this date, there
has been no public disclosure of the Material Safety Data Sheets from state and federal
regulatory agencies. EPA, in its September 2001 Response to Information Requests,
states:
EPA does not require that companies, institutions, or individual provide this
agency with material safety data sheets. The U.S. Department of Labor,
Occupational Safety and Health Administration routinely request such
information, but EPA has no record or documents pertaining to such matters.5
We believe that the above expressed 2001 position of EPA Region 4 is in violation of
several Community-Right-to-Know6 provisions in several environmental statutes. It would
seem protocol that after a major pollution release, that EPA would be under obligation to
make the MSD sheets, that would help characterize and identify the nature of the
4

April 16, 2002 teleconference minutes report EPA, one and a half years after the release, still attempting to secure the
MSD sheets from the Martin County Coal Corporation: “[The On-Site Coordinator] indicated that he had requested
material safety data sheets (MSDS) for all chemicals and additives used in the MCCC prep plant since the prep plant
was constructed. In addition, he has requested the MCCC provide information concerning its use of magnetite during
coal washing and preparation.”
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United States Environmental Protection Agency. Region 4. September 21, 2001. Martin County Coal
Corporation (MCCC) Response to Information Requests. Version 1. Southeast Atlanta Federal Center. 61
Forsyth St. SW, Atlanta GA 30303. pp. 3-4.
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Congressional Research Service Report. Summaries of Environmental Laws Administered by the EPA, Emergency
Planning and Community Right-to-Know Act. Available online:
http://www.ncseonline.org/NLE/CRSreports/BriefingBooks/Laws/m.cfm?&CFID=9889069&CFTOKEN=238026#_1_
7 Note: “EPA promulgated a rule May 1, 1997 requiring reports on toxic releases from seven additional industrial
categories: including some metal mining, coal mining, commercial electrical utilities, petroleum bulk terminals,
chemical wholesalers, and solvent recovery facilities (62 Federal Register 23834).”

pollution release, available to the public. These breeches in regulatory and response
guidelines by EPA Region 4 were spoken to in our July 2002 online report [see pages 1537]. We encourage the current On-scene Coordinator for EPA Region 4, and the lead
health assessor for ATSDR, to proceed in accordance with expected statute and protocol,
and request from the Martin County Coal Corporation the material safety data sheet on
each chemical industrial input used in each stage of coal preparation -from the magnetic
source separation of materials through to the impounding of effluents, and the use and the
extent of the use of flocculants in settling impounded waste materials. A recent
Hazardous Communication Ruling,7 promulgated through the Mine Safety Health
Administration, stipulates that all mine operations must have on file the MSD sheets for
all chemical industrial inputs used at the mine site. Under these regulatory guidelines,
EPA Region 4 / ATSDR should be able to readily obtain the MSD sheets from MCCC
and disclose this information to the public.
Upon obtaining and reviewing all MSD sheets, we suggest that ATSDR, develop a full
composite sketch of the type and concentrations of chemical inputs used in coal
preparation and treatment at the MCCC preparation plant. This is standard emergency
response protocol in investigating health and environmental impacts of industrial releases
at other sites. We strongly urge that the same protocols be applied in investigating and
characterizing the industrial/ mine wastes that were released into area Appalachian
waterways in October 2000.
To this date, our documentation indicates that EPA Region 4, ATSDR and state agencies
have yet to follow, what are standard emergency response procedures in investigating a
pollution release, especially one, as massive and historic in scale as the Martin County
slurry spill. Our documentation, for example, shows:
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•

The Kentucky Division of Water (KY DOW) securing the MSD sheet for the
“Superfloc” polyacrylamide from the West Virginia Department of Health and
Human Resources via fax transmittal on October 16th 2000.

•

Our project team then secured a copy of the MSD sheet on polyacrylamide from
the KY DOW during our February 2001 open records request and search.

•

We provided a copy of this MSD sheet to our citizen advisory group in March
2001.

•

Upon review, one of our citizen advisory members noted, based upon his work
history in coal preparation and treatment, that there were other chemical inputs,
other than this end-flocculent, that were used in the treatment and processing of

The Hazard Communication Interim Final Rule requires all mine operators regardless of size, without exception, to
prepare a written program that explains how hazards communications will be implemented at that mine site. The
communications plan must cover the following topics: a system for labeling and other forms of warning, how hazard
determinations will be performed, the list (inventory) of hazardous chemicals, the location and accessibility of MSDSs
or equivalent for all hazardous chemicals. SEE: U.S. Department of Labor, Mine Safety and Health Administration at
30 CFR Parts 42,47,56,57 and 77. Available online: http://www.msha.gov/regs/fedreg/final/2000finl/00-24803.pdf

coal. These other Material Safety Data Sheets for these other chemical inputs still
need to be obtained in fully characterizing the pollution source/ slurry release.
•

In April 2002, ATSDR, in preparation for its health consultation, requested from
our team a copy of the polyacrylamide MSDS that our team had secured from KY
DOW. This was sent immediately to ATSDR, via fax transmittal.

•

In May 2002, EPA Region 4 provided its citizen advisory group in Martin County
with the MSDS for “Black Iron Oxide” (magnetite)that they obtained from the
following website: http://www.msdssolutions.com/

Our records, therefore, show that state and federal agencies have not yet been able to
obtain directly from the Martin County Coal Corporation, a full and complete accounting
of the chemical industrial inputs used in coal preparation and treatment. Until there is
such full, straightforward and direct accounting of the preparation and treatment process,
through industry records, any characterization of the coal waste effluent / slurry release is
premature.

We recommend that ATSDR fully characterize the pollution source by developing a
complete composite sketch of the industrial methods used in coal preparation and
treatment. This recommendation is in accord with a similar recommendation made by
the National Academy of Sciences (NAS) Committee on Coal Waste Impoundments. The
NAS recommended, in its final report to Congress, a full cataloguing of the materials and
chemical concentrations in coal waste.8 We recommend that ATSDR/ EPA Region4
directly request from MCCC a complete file of the MSD sheets used in the
preparation and treatment process. The MSD sheets should be on on-file at the site,
in accord with recent regulatory HAZCOM rulings stipulated under MSHA.
Therefore, these MSD sheets should be readily obtainable from the responsible
party under current regulatory guidelines.
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National Research Council. (October 2001). Coal Waste Impoundments: Risks, Responses and
Alternatives. Washington D.C. National Academy Press. Available online:
http://www.nap.edu/books/030908251X/html/ p,173.

Past EPA Region 4 Actions
Martin County, 2000: Originally EPA Region 4 proceeded under its CERCLA authority
in Martin County, Kentucky. Under this original Administrative Order,9 EPA Region 4
states that:
1. This Order requires Respondent to conduct the removal action described herein
to abate an imminent and substantial endangerment to the public health, welfare
or the environment that may be presented by the actual or threatened release of
hazardous substances, and pollutants, or contaminants at or from the site.
In its original Findings of Facts, EPA Region 4 identifies the following materials as
being released into area watersheds at the following magnitudes:10
h. EPA, the State of Kentucky and the Massey Coal Company have collected
sediment and water quality samples at the Site. Analytical results of water
samples show the presence of hazardous substances. Based on the estimated
amount of material released and the concentrations, the loading calculation for the
slurry impoundment discharge indicated a release of: 5,205 lbs of arsenic at 2.5
mg/L, 6,040 lbs of chromium at 2.9 mg/L, 20,828 lbs of copper at 10 mg/L,
10,414 lbs of lead at 5.0 mg/L and 29, 159 lbs of zinc at 14 mg/L. The water
quality standards for turbidity and sulfates have also been exceeded.
EPA Region 4 also documents the following other markers present in the release:
j. Metals and minerals present in coal include antimony, arsenic, barium,
cadmium, chromium, copper, lead, manganese, mercury, nickel, selenium, silver,
vanadium and zinc.
EPA Region 4 goes on to identify the flocculent used in coal preparation:
k. The Material Safety Date sheet (MSD) provided by the company 11 identifies
the substance used in the flocculation process as anionic polyacrylamide
9

See: United States Environmental Protection Agency. Region 4. Administrative Order on Consent for
Removal Action. In the Matter of: Martin County Coal Slurry Spill Site, Inez Kentucky. Martin County
Coal Corporation (respondent). DOW File: 0054810-680-8002. Martin County Coal. Enforcement File.
Note: Document is unsigned and undated.
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Note: The calculated magnitudes are based on original estimates of 250 million gallons of pollution
released into area streams. Current MSHA estimates report the total release at over 300 million gallons.
Therefore, overall pollution burdens reported above need to be adjusted by an approximate order of
magnitude of 20%.

copolymer. The flocculent contains the listed hazardous substance acrylamide.
Section 11 of the MSD “Toxicological Information” states that prolonged
repeated exposure to the flocculant vapor may cause central nervous system
damage.
The unsigned Administrative Order goes on to state:
…Based on the Findings of Facts set forth above, and the Administrative Record
supporting this removal action, EPA has determined that:
b. The contaminants found at the site, as identified in the Findings of Fact above,
include ‘hazardous substances’ as defined by the Section 10(14) of CERCLA, 42
U.S.C.|960 (21).
d. Respondent may be liable under Section 107 (a) of CERCLA, 42 U.S.C. |9607.
These initial EPA response actions in Martin County, KY were documented in our July
2002 report to the ARC (pp70-71). We obtained this original Administrative Order in
our February 2002 open records request and search of the KY Division of Water (DOW)
files. This unsigned CERCLA Administrative Order has been appended to any number
of enforcement documents on file at DOW and is easy to locate. For ATSDR’s ready
review and consideration, we’ve decided to include this document, in full, in Appendix A
of this report. We recommend that ATSDR consider EPA’s original enforcement
actions in Martin County, Kentucky by reviewing the document in Appendix A.
We also recommend that ATSDR consider the letter and exchange contained in
Appendix B of this report.12 This exchange between EPA Region 4 and counsel for the
Martin County Coal Corporation was also documented in our July 2002 report (71-72).
We include this letter and exchange in Appendix B for ATSDR’s full review and
consideration. We believe that ATSDR will find this exchange in this letter suspect as it
would seem that reclassification of the October slurry release from a “hazardous
substance” to a “pollutant” would require much more than a simple exchange between
counsels as this letter seems to indicate. We believe that the exchange in Appendix B,
along with the documentation in Appendix A, have serious implications for previous
“objective” agency and company assessments of the pollution source that ATSDR might
have relied upon in making its first site determination. We recommend that ATSDR
reconsider its original site determination in light of the documents cited in
Appendix A and B of this report.
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Note: There is a contradiction between this statement and EPA statements in its “Response to
Information Requests.” It appears that EPA Region 4 was able to directly obtain from MCCC at least one
MSD sheet, as is its jurisdictional authority.
12

Letter (Folder 79974) from: Massey Coal Services (January 3, 2001) to Associate Regional Counsel.
RE: Clean Water Act Consent Order. Administrative Record: Martin County. U.S. EPA Region IV. 61
Forsyth Street SW Atlanta, GA 30303 (404) 562-8862. Available on CD-Rom.

Pike County, 1985:
In our 2002 report to the ARC, we also documented another case of environmental
contamination via deep mine slurry injection. Our report documented 1985 Region
4 actions to classify a slurry release as a potential contamination threat to the local
groundwater table and area wells in Pike County, Kentucky. As a result of this site
assessment and characterization, EPA Region 4 ordered the responsible party, Eastern
Coal Corporation, to hook impacted residents up to an alternate water source in West
Virginia.
At the time of our July 2002 report, our Freedom of Information Request on this
particular case was pending with EPA Region 4. Therefore, in our 2002 report, we were
only able to refer to previous newspaper reports of this event. By mid summer, the
requested enforcement file was sent to our project team by Region 4. These enforcement
documents, -the Consent Order and the Endangerment Assessment are included in
Appendix C1 and C2 respectively for ATSDR’s review.13 We recommend that
ATSDR consider the contents of Appendix C1 and Appendix C2 in reviewing its
own site assessment in Martin County, particularly its characterization of the slurry
release.
According to the 1985 Enforcement Record, EPA Region 4 characterized the slurry as
containing a list of materials above safe drinking water standards (MCLs)14 and thus, a
subsequent threat to the local drinking water source. In its characterization of the
pollution release, the Endangerment Assessment (Appendix C2) reports the MCLs for
various materials, the observed contaminant levels (concentrations) along with the
percentage that each exceeds the MCL or Safe Drinking Water standard. The
Endangerment Assessment reads (p.3):
The principal pollutant of coal washing water is suspended solids; the clays,
shales and coal fines present in the raw coal are responsible for the large
quantities of semi-colloidal particles present in suspension, giving the slurry its
“blackwater appearance.” Moreover, the fine clay particles absorb significant
amounts of the chemical constituents of the slurry to their surface areas, thus
compounding the water quality problems associated with the presence of the
suspended solids. Eastern’s slurry contains a number of significant chemical
contaminants. The following contaminants are present in Eastern’s injected slurry
13

1. United States Environmental Protection Agency. Region 4. September 13. 1985. In the Matter of:
Eastern Coal Corporation. Docket No. IV-85-UIC-101. Determination and Consent Order. Proceeding
under Section 7003 of the Solid Waste Disposal Act 42. U.S.C. 6973. 2. Endangement Assessment –
Eastern Coal Company. July 12. 1985. #37.
14

MCLs= Maximum contaminant levels.

at concentrations that exceed the maximum contaminant levels (MCLs) as stated
in the National Interim Primary Drinking Water Regulations under the Safe
Drinking Water Act:
Parameter
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

MCL
.05
1.0
.01
.05
.05
.01
.05

Mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

Observed
1.82 mg/l
38.60 mg/l
.54 mg/l
11.92 mg/l
3.89 mg/l
.23 mg/l
.58 mg/l

% Exceeded
3,540
3,760
5,300
23,740
7,680
2,200
1,060

The Endangerment Assessment continues (p. 3):
The injected slurry also exceeds the following secondary MCLs as adopted by the
state:
Parameter
Copper
Iron
Manganese

MCL
1.0 mg/l
.3 mg/l
.05 mg/l

Observed
5 mg/l
3833 mg/l
20 mg/l

% Exceeded
400
1,277,567
300

The Endangerment Assessment also provides an “Exposure Assessment” of impacts on
groundwater use. It reads (p.7):
5. Exposure Assessment
The Groundwater Users Inventory provided to EPA Region IV identified
approximately 1200 private wells in the area of the abandoned mine. From this
inventory, EPA identified 41 locations where water is obtained directly from a
“mine” or “old mine.” EPA believes that many of these 41 locations may be
obtaining drinking water that has been or will be contaminated by the injection
activity. According to an analysis performed independently by the Office of
Surface Mining, the Inventory identifies 28 locations where private wells are
obtaining drinking water from the same abandoned workings into which Eastern
is injecting. The difficulty of predicting the slurry’s flow within the mine
workings and its demonstrated tendency to disperse throughout the workings
greatly increase the potential for contamination of these wells.
The Endangerment Assessment further provides a “Risk Evaluation and Impact
Evaluation.” It reads (p.7).
The groundwater users in the vicinity of the 6,000 acre abandoned mine working
into which Eastern is injecting are at risk due to the probability that they will be
exposed through their drinking water to the toxic substances contained in the
injected slurry. […]

Based on the exposure assessment and slurry characterization, EPA Region 4 finds, in its
enforcement order (Appendix C1) the following (p.7):
16. EPA finds that the injected fluid would contaminate the groundwater if it
enters one or more of the underlying aquifers. As indicated in Paragraph 10, the
slurry contains a number of chemical contaminants in excess of Primary Drinking
Water Standards. These standards were established to prevent adverse health
effects from chemical contaminants in drinking water. Excessive amounts of
these chemical elements are capable of causing acute toxic effects. Moreover,
EPA finds that the contaminants exceeding Secondary Drinking Water Standards
which are contained in Eastern’s injection fluid (namely, copper, iron and
manganese) may adversely effect the coloration and taste of drinking water. EPA
also finds that the increased levels of suspended solids in Eastern’s injection fluid
may make drinking water unpalatable.
EPA Region 4 further finds (p. 8)
19. On July 12, 1985, EPA finalized an Endangerment Assessment of Eastern’s
injection operation. The Endangerment Assessment is a part of the
Administrative Record and is located in the EPA Region IV office. The
Assessment supports EPA’s determination that an imminent and substantial
endangerment to health and the environment may exist as a result of Eastern’s
injection operation.
EPA Region 4 determines (p.9)
22. On the basis of the information recited above and other information available,
EPA has determined that the slurry injection operation conducted by Eastern Coal
Corporation constitutes handling and disposal of a solid waste which may present
an imminent and substantial endangerment to health and the environment within
the meaning of Section 7003 (a) RCRA, 42, U.S.C 6973 (a). […]
Based on the slurry characterization, risk and exposure evaluation, general site
determination by EPA Region 4 in responding to the underground slurry release in
Pike County 1985, we recommend ATSDR and EPA Region 4 reassess its own
slurry characterization, risk and exposure evaluation and general site assessment of
the Martin County site. To further assist EPA Region 4 and ATSDR in reevaluating its
actions in Martin County, the next section of this report provides a technical analysis and
review of the ATSDR petitioned health consultation. We believe that the pursuant
recommendations surrounding data compilation, analysis and exposure assessment will
assist ATSDR / EPA Region 4 in protecting public health in Martin County, as EPA
Region 4 saw fit to do in Pike County, Kentucky in 1985. Again, we recommend that
ATSDR / EPA Region 4 act on past precedent in protecting public health in Martin
County, Kentucky, -as of the date of receipt of this report.

SECTION II: TECHNICAL ANALYSIS AND RESPONSE:
Prepared by Dr. Melissa Dieckmann, Technical Consultant.
Section II has been uploaded under separate cover for ease of download and review…

SECTION II: TECHNICAL ANALYSIS AND RESPONSE
Prepared by Dr. Melissa Dieckmann, Technical Consultant
Tables prepared by Lisa Conley and Gregory Burnett, Project Team Members

The technical analysis focused on four major issues associated with the Petitioned Health
Consultation completed by the Agency for Toxic Substances and Disease Registry
(ATSDR)1. These were: (1) the quality of environmental data used to develop
conclusions and recommendations, (2) the accuracy and completeness of exposure
pathway analysis, (3) the validity of the health impact analysis, and (4) the
appropriateness of the conclusions and recommendations put forth by ATSDR. Each
concern will be addressed independently, as well as the overall scientific quality of the
ATSDR Petitioned Health Consultation.
Environmental Data
ATSDR identifies three types of environmental data used to determine the quality of the
environment impacted by the coal slurry release. Table 1 summarizes the types of data,
sources of data, and conclusions developed by ATSDR based on these data. In most
cases, the sources of background data used to conclude that the quality of the soil and
water were not significantly impacted are not identified. In all cases, no raw data are
provided, and data summaries are provided as ranges only.
An analysis of the raw data used to determine the overall environmental quality of the
impacted area leads to very different conclusions than those presented in the ATSDR
report.
Slurry Materials:
ATSDR concludes that metals, even those above screening levels in slurry samples taken
from the impacted area, were within the background ranges for Kentucky soils. An
analysis of the background data used to make this assessment revealed that the data were
not from Kentucky soil; rather, they are data of mean values from West Virginia soils.2
The geology of West Virginia is highly variable, and is significantly impacted by the
Appalachian orogeny in the eastern part of the state. Therefore, mean values of metals in
West Virginia soils cannot be feasibly used as representative values for mean soil quality
that would be found in Martin County and surrounding impacted regions.
1

Information cited in this section from the Petitioned Health Consultation is identified by page number and
paragraph in the form (page number:paragraph number).
2
Martin County Coal Company Slurry Release Project Impact Report #1 (2001). November 16.

The Martin County Coal Company (MCCC) impact report2 does include background soil
data from an area that is geologically similar to the impacted area. The unimpacted
Coldwater Creek watershed area was sampled for background soil quality, and data are
included in the impact report for this site. When these data are compared to the slurry
materials as shown in Table 2, it becomes apparent that the slurry deposited on residential
yards and property in Martin County has significantly higher concentrations of six heavy
metals than the background soil of the area. Comparison of the slurry sample data to
screening values identified in the MCCC impact report shows that, in addition to
aluminum and arsenic identified by ATSDR as potential concerns at the site, six other
heavy metals analyzed in the slurry samples exceed the screening value (see Table 3). Of
particular concern are cadmium, mercury and nickel, which have samples that are at or
near twice the screening value, indicating potential health impacts to humans. Finally,
ATSDR indicates that a sediment sample taken from the unimpacted Curtis Crum
Reservoir had lower metal concentrations than were seen in the slurry (4:6). This further
suggests that the slurry contains significantly higher concentrations of heavy metals than
soils in nearby unimpacted areas, to which humans and wildlife are exposed from contact
with slurry materials.
In addition to the metal data, ATSDR summarizes data of VOCs and SVOCs in the slurry
materials. These compounds are volatile and will easily migrate into the atmosphere,
where they can be inhaled by people in the impacted community. No air sampling was
conducted by ATSDR, and the volatile nature of these contaminants would lead to the
rapid dissipation of these chemicals from slurry samples exposed to the atmosphere. The
lack of air sampling cannot be repaired, and as a result, potential health impacts from
these chemicals may have been ignored.
We recommend that ATSDR reverse its evaluation of slurry materials as similar in
heavy metal concentration to unimpacted soils in Kentucky, and that, based on a
comparison to screening values, they analyze the potential impacts of high
concentrations of aluminum, arsenic, cadmium, mercury and nickel on human
health of citizens in the impacted area. We also recommend that they collect soil
samples in the surrounding area from unimpacted watersheds to gain a more
representative range for background metal concentrations in this area. Finally, we
recommend that ATSDR analyze soil samples in the impacted area to determine if
the clean-up of the slurry from residential yards and property was effective in
lowering the concentration of heavy metals in soil to those associated with
background levels in unimpacted soils.

Surface Water Samples:
ATSDR indicates that surface waters contained elevated concentrations of various metals
following the coal slurry release, and that these concentrations continue to decrease over
time. Trend analysis of the surface water data3 links twelve (12) heavy metals in the
3

Data provided by Kentucky Department of Environmental Protection, Division of Water under a FOIA
request.

impacted surface waters to the coal slurry release. These include aluminum, arsenic,
barium, beryllium, chromium, copper, iron, lead, manganese, mercury, nickel and zinc.
Therefore, an analysis of the potential impacts on the community should include an
assessment of the potential impacts of elevated concentrations of these heavy metals
through interaction with the watershed and through potential ingestion as drinking water.
This should be completed despite the fact that concentrations of the heavy metals are
dissipating over time due to cumulative effects of heavy metal exposure on human health
as addressed later in this section.
Additionally, several organic compounds found in the surface water samples can be
linked to the coal slurry spill based on data trend analysis. ATSDR indicates that surface
water samples were collected and analyzed for acrylamide, but the results were negative.
An analysis of the raw water data indicates that the detection limits used to determine if
acrylamide was present in the surface water were set well above the maximum
contaminant level (MCL) for this compound.
We recommend that ATSDR reevaluate the surface water samples for acrylamide
using a method with a detection limit below the MCL, and further, that they test for
polyacrylamide (a known constituent of coal slurry) and consistently test for
phenols, which were identified as present in coal slurry.4 In the event that these
samples are no longer available, we recommend that water samples be analyzed
from subsequent blackwater events to determine if these organic pollutants are still
associated with the slurry material remaining in the stream sediment.

Groundwater Samples:
ATSDR evaluated 70 private well water samples from 38 different wells, but did not
provide any data for these samples in their report. Groundwater data were secured from
the Kentucky Division of Water for analysis.5 Most of the groundwater data were
secured within one month of the coal slurry release. However, groundwater moves at
significantly slower velocities when compared to surface waters, therefore contamination
from the coal slurry spill may not have reached the water wells during the sampling time.
No apparent hydrogeologic analysis was completed to determine groundwater velocity,
and therefore to delineate the minimum time required for contamination to reach the
water wells sampled. Since groundwater contamination moves in a plume, and the spill
occurred nearly three years ago, current groundwater sampling would not adequately
identify the maximum metal and organic concentrations that were potentially ingested by
residents as a result of the coal slurry release.
ATSDR determined that a few well water samples showed arsenic, barium, and lead
concentrations above screening values or EPA drinking water standards (10:1). They
4

U.S. Department of Health and Human Services. Agency for Toxic Substances and disease Registry
(2001). ATSDR Record of Activity. Site Name: Martin County Coal Slurry. ERS Log #01-2117. February
6.
5
Data provided by the Kentucky Department of Environmental Protection, Division of Water under a
FOIA request.

discounted any link between the coal slurry release and these elevated levels of metals in
the well water samples. However, ATSDR acknowledges that “the geology in some
regions of Kentucky allows surface water and groundwater to mix fairly easily” (6:1).
Arsenic, barium and lead were linked with surface water contamination from the coal
slurry release, which suggests that the higher levels of these heavy metals in water wells
could also be linked to this slurry release.
ATSDR links higher lead concentrations to corrosion of well pumps and pipes (10:2),
although no apparent analysis of the piping was completed by ATSDR or another agency.
There was no attempt by ATSDR to provide alternative sources of arsenic in water wells.
The link between barium concentrations and the coal slurry spill were also discounted.
ATSDR indicates “barium concentrations in Kentucky well water are above the MCL
roughly 10% of the time. Barium is a naturally-occurring metal found in rock and coal in
Martin County” (10:4). Most of the surrounding water wells, which are apparently
drilled into the same aquifer, do not show elevated barium levels. This argues against the
barium in the few wells with higher concentrations being the result of naturally occurring
barium in the surrounding rocks, which should impact all of the water wells.
We recommend that ATSDR reevaluate the possible link between groundwater
quality and the coal slurry release, and that they base alternative sources of these
contaminants on a controlled study of these alternative sources rather than mere
speculation. Additionally, ATSDR should recommend a long-term groundwater
monitoring plan to determine if a potential contaminant plume from the coal slurry
release exists in the area.

Exposure Pathway Analysis
ATSDR evaluated five possible exposure pathways that could lead to impacts on human
health. Table 4 summarizes the exposure pathway analysis completed by ATSDR, the
status of each exposure pathway, and the evidence used to support the assignment of this
status.
Residences:
ATSDR indicates that slurry materials were covered within one year of the slurry spill,
therefore this is a past pathway of exposure (7:1). However, rainfall can infiltrate into
soil, leaching out metals into ground or surface waters. Therefore, buried slurry materials
continue to be a source of potential contamination to well water and surface waters in the
impacted area. Slurry material can also become a future exposure pathway due to the
high rates of erosion associated with the mountainous topography of Martin County.
Rain and wind will continue to erode the topsoil covering the slurry materials, so these
will become exposed at the surface at some time in the future. Finally, VOCs and
SVOCs that were in the slurry during burial can migrate upward through pores in the
overlying soil, becoming an exposure pathway at the soil surface and for future inhalation
of these organic contaminants from the impacted atmosphere.

Recreational Use of Streams:
ATSDR indicates that recreational use of streams is a past exposure pathway since “any
such contact with slurry materials would have been brief and intermittent” and “fish and
natural biota were destroyed during the event, preventing them from being a source of
exposure through ingestion” (7:3). ATSDR concludes that slurry was settled out of the
surface water or washed downstream and is therefore no longer a pathway of exposure.
An EPA response to information requests6 acknowledges that slurry was removed from
residences and emplaced in streambeds, which increases the slurry sediment existing on
the streambed. While small particulate materials in the slurry did wash downstream,
people crossing the stream on foot can come into contact with the larger and denser slurry
sediments that settled out onto the streambed. Additionally, the heavy metals and organic
compounds that will diffuse from the slurry sediment as it equilibrates with the
surrounding water can contaminate fish and aquatic wildlife, particularly benthic
organisms and bottom feeders such as catfish. Continued consumption of these impacted
fish can be an additional, long-term pathway of exposure to heavy metals and organic
compounds associated with the slurry sediments.

Blackwater Events and the Public Water System:
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United States Environmental Protection Agency Region 4. (2001) Martin County Coal Corporation
(MCCC) Slurry Spill Site. Responses to Information Requests. September 21.

Blackwater events are associated with rain events, and this region of Kentucky has
seasonal flooding patterns that overflow the stream banks on a regular basis. The
seasonal flooding of streams can suspend slurry sediments currently settled on the
streambed, and can deposit these slurry materials onto previously cleaned property.
ATSDR indicates that blackwater events are not a pathway of exposure due to removal of
heavy metals by Water District #1. The Petitioned Health Consultation indicates that
Water Quality District #1 has difficulty adjusting final water quality when the raw water
quality is significantly perturbed, as occurred when the intake was moved prior to the
slurry release (11:2). ATSDR has shown that blackwater events will increase the
incoming heavy metal concentration of aluminum, iron, manganese, arsenic, and
chromium, and additional analysis of surface water data3 shows increased concentrations
of seven additional heavy metals.7
Although ATSDR indicates that monitoring of Water District #1 by the Kentucky
Department of Environmental Protection shows heavy metals were reported below MCLs
in the drinking water discharged from the plant (11:3), reports from the Kentucky
Division of Water8 indicate that Water District #1 was cited for failing to report all
required heavy metal concentrations in the discharged water. The traditional design of
Water District #1 was not developed to handle large fluctuations in raw water quality,
and these fluctuations require that the flocculant doses be adjusted during blackwater
events. Lack of raw water data reported in ATSDR and KYDEP documents lends little
confidence to the ability of Water District #1 to respond in a timely manner to large
fluctuations in raw water quality, as evidenced by previous incidents of highly fluctuating
finished water quality (11:2).

Drinking Water Wells:
ATSDR indicates that approximately 20% of the Martin County population relies on
groundwater wells as a source of drinking water. Although they acknowledge that
several wells had elevated concentrations of arsenic, barium and lead above screening
values or MCLs, they suggest that these elevated concentrations of metals are unrelated
to the slurry release. ATSDR links higher lead concentrations to corrosion of well pumps
and pipes (10:2), although no apparent analysis of the piping was completed by ATSDR
or another agency.
There was no attempt by ATSDR to provide alternative sources of arsenic in water wells,
and ATSDR further indicated that the arsenic MCL set by the EPA is unrealistic and
overestimates the potential for adverse health effects. This attack on the MCL is both
irrelevant and suspect; higher levels of a pollutant as the result of the coal slurry spill that
exceed governmentally mandated limits (EPA MCL) are cause for concern.
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supplied due to FOIA request.

Barium concentrations were also discounted as a potential cause for public health
concern. ATSDR indicates “barium concentrations in Kentucky well water are above the
MCL roughly 10% of the time. Barium is a naturally-occurring metal found in rock and
coal in Martin County” (10:4). The acknowledged link between coal and barium allows
the possibility that the barium contamination in these wells could be related to the coal
slurry spill. Additionally, most of the surrounding water wells, which are apparently
drilled into the same aquifer, do not show elevated barium levels. This argues against the
barium in the few wells with higher concentrations being the result of naturally occurring
barium in the surrounding rocks, which should impact all of the water wells.
There is strong circumstantial evidence to classify groundwater as a past exposure
pathway, and the infiltration of rainwater through buried slurry materials9 can lead to
continued elevated levels of heavy metals and organic compounds in groundwater wells.
We recommend that ATSDR classify residences, blackwater events, recreational use
of streams, the public water system, and drinking water wells as active exposure
pathways for long-term exposure to heavy metals and possibly organic
contaminants, and evaluate the potential health impacts from these sources on the
citizens in the impacted area.
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See the discussion under Residences in this section for more information.

Health Impact Analysis
ATSDR evaluated all exposure pathways for the implications of these exposure pathways
on public health. Table 5 summarizes the conclusions provided by ATSDR regarding
public health implications from the coal slurry release.
There are several major problems with this health impact analysis. The first is that
incomplete sample data, nonrepresentative background data, and incomplete exposure
pathways were used to analyze the potential health impact. These problems with
environmental data and analysis of exposure pathways are discussed in detail in the
previous sections.
In addition to the problems with the health impact analysis related to incomplete and
improper data collection and analysis, and the mistaken classification of the analyzed
exposure pathways as currently inactive, the ATSDR health impact analysis apparently
considers only short-term concerns and concerns of immediately impending risk.
However, they neglect to analyze potential long-term health implications from
bioaccumulation of low levels of heavy metals and organic contaminants during and after
the coal slurry release.
VOCs and SVOCs can migrate upward from covered slurry materials and from slurry
sediments settled along the streambed. Additionally, these organic contaminants can
diffuse from streambed slurry sediments and can accumulate in fish that can be
consumed. The three organic contaminants that were definitively identified as associated
with the coal slurry spill are carcinogenic. Other organic compounds suspected to be
related to the coal slurry spill have not been consistently analyzed in samples (e.g.,
phenols), or have been analyzed at extremely high detection limits (e.g., acrylamide),
despite their classification as carcinogens or potential carcinogens. Long-term contact
with these organic contaminants has the potential to lead to increased cancer rates over
long periods of time.
Low levels of exposure to heavy metals can occur from blackwater events, consumption
of vegetables, drinking water wells, consumption of fish from impacted streams, and
from tap water from Water District #1 as detailed in this technical analysis of exposure
pathways. ATSDR indicates that heavy metals are not a concern because concentrations
are not high enough in surface and drinking water to cause immediate health impacts on
the citizens (11:3, 9:4). However, heavy metals will accumulate in human tissues and
organs over time. Therefore, prolonged exposure to waters with concentrations below
screening levels or MCLs can still lead to long-term health impacts.4 “Heavy metals…
affect the digestive system, the kidneys, and the liver. Many of these compounds
produce effects on the central nervous system and some of them produce effects on the
cardiovascular system.”4 Based on the large number of exposure pathways for heavy

metals in the impacted environment, a high potential exists for increased health problems
with various organs and tissues due to long-term exposure to heavy metals.

ATSDR Conclusions and Recommendations
ATSDR’s categorization of the Martin County site as “No Apparent Public Health
Hazard” (12:2) is premature and should be reevaluated. It is based on ambiguous data
analysis and poor selection of background data. The omission of soil and air sample
collection and analysis, and evaluation of known coal slurry constituents in slurry and
surface water samples leads to incomplete analysis of the health impacts of the coal slurry
covered under soil in residences and emplaced in the streambed. Additionally, the
neglect of many secondary exposure pathways as delineated in this technical analysis
underestimates potential health impacts. Finally, no actual health data were collected to
determine short-term health impacts, and there is no apparent long-term evaluation of
health impacts from prolonged exposure to low-level concentrations of VOCs, SVOCs,
and heavy metals.
We recommend that ATSDR rescind their judgment of No Apparent Public Health
Hazard until further data can be collected on soils, air, surface water, ground water,
and the public water system. We recommend that ATSDR collect data of health
problems cited by citizens since the coal slurry spill, especially health problems
related to consumption/inhalation of organic carcinogens and heavy metals.
ATSDR should recommend “conducting health surveillance activities to evaluate
exposure or trends in adverse health outcomes” (cover page) as is within their
authority as an agent of the U.S. Department of Health and Human Services.

APPENDIX:
TABLES

TABLE 1
ENVIRONMENTAL DATA USED IN MARTIN COUNTY PETITIONED
HEALTH CONSULTATION
Environmental
Data
Slurry Materials

Data Provided:
 “Table 2: Range of metals
detected in slurry and
background samples”
 “Table 3: Range of detection
for SVOCs and VOCs in
slurry and sediment”
 “Analysis for acrylamide or
polyacrylamide, the
chemicals that make up
flocculent, were not
performed on slurry
samples.” (4:5)

ATSDR Conclusions:

• “Sampling results confirmed that the slurry contained metals
that are natural constituents of coal.” (4:6)
• “Although metals were released to the environment with the
coal slurry, they are similar to those in area background
soil.” (4:6)
• “Aluminum and arsenic levels were above screening values,
however, both were within the background range for
Kentucky soils.” (4:6)
• “Samples taken from the Curtis Crum Reservoir had lower
metal concentrations than were seen in the slurry.” (4:6)
• “The Slurry material also contained some volatile organic
compounds (VOCs) and semi volatile organic compounds
(SVOCs) which are consistent with the hydrocarbon and
organic materials expected of coal.” (5:1)

Surface Water
Samples

“Table 4: Metals in surface
water “

• “Surface water contained elevated concentrations of various
metals following the spill event.” (5:3)

• “Analyses were completed for
metals, SVOCs, flocculant,
oil and grease.” (5:2) (No
raw data included.)

• “Metal types seen in the surface water were similar to those
found in slurry.” (5:3)
• “The metal concentrations were higher during blackwater
events than during times of clear water…” (5:4)
• “The metal concentration found during these events
continued to decrease over time.” (5:4)

Groundwater
Samples

• “Between October 18, 2000
and March 14, 2001, 70
private well water samples
from 38 different wells, were
collected by the KYDEP and
two additional wells were
sampled by the private
consultant.” (6:3)
• “Samples were analyzed for
SVOCs and metals.” (6:3)
Note: No well water data table
is provided in the Appendix.

Soil Samples

“No soil samples were taken
from residences either
before or after clean-up
activities for comparison.”
(2:4)

• “SVOCs were found at very low levels in some wells.
However the SVOCs detected in slurry were not the same
as those detected in the private well water.” (6:3)
• “Well water samples contained metals that naturally occur in
ground water in this region of Kentucky and were similar to
historical samples.” (6:3)
• “Private well water conditions are consistent with regional
groundwater quality and none of the wells appear to be
impacted by the slurry spill.” (6:3)

TABLE 2
COMPARISON OF SLURRY MATERIALS TO BACKGROUND SAMPLES
USED BY ATSDR AND FROM COLDWATER CREEK WATERSHED
Metal

Slurry Samples
(ppm)

ATSDR
Background (ppm)

Coldwater Creek
Background (ppm)

Chromium

3.5-14.3

8.4-46

6.03

Copper

4.6-35.24

11.30-34.24

11.5

Iron

6,600-18,044

8,200-28,500

15,500

Mercury

ND-0.07

0.04-0.14

Detection limit set
too high

Nickel

6.4-18.38

14-62.56

8.93

Zinc

24-41.65

23.1-123.56

39.7

TABLE 3
COMPARISON OF SLURRY TO SEDIMENT SCREENING CONCENTRATION
Metal
Aluminum
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Zinc

Screening Value (ppm)
2,600
1.1
0.1-0.3
7.0-13.0
10.0-25.0
4.0-17
0.0045
9.9
7.0-38

Slurry Samples (ppm)
1,700-7.791
ND-8.0
ND-1.43
3.5-14.3
4.6-35.24
4.5-21
ND-0.07
6.4-18.38
24-41.65

TABLE 4
EVALUATION OF EXPOSURE PATHWAYS
DETERMINED BY ATSDR
Pathway

Status

Explanation

Residential yards &
property

Past pathway of
exposure (Table 5)

Slurry was removed and/or covered within one year so pathway
no longer exists. (7:1)

Recreational use of
streams

Past pathway of
exposure (Table 5)

Since slurry material was “visually different” from normal stream
conditions, “any such contact with slurry materials would have
been brief and intermittent.” (7:3)
“Fish and natural biota were destroyed during the event,
preventing them from being a source of exposure from
ingestion.”(7:3)

Blackwater events

“[N]ot considered a
completed pathway of
exposure.” (7:4)

“Residents are not normally expected to use the stream for
recreational purposes during blackwater events, due to the poor
weather conditions and increase in water flow.” (7:4)

Public water system

Not a pathway of
exposure (8,1).

“The plant used a temporary water intake on the Middle Fork of
Rockastle Creek prior to and following the spill event.” (8:1)
“To the best of our knowledge, the Martin County Water District
#1 did not take slurry materials into the water treatment system,
preventing it from being a pathway of exposure for residents of
Martin County.” (8:1)

Drinking water wells

“[I]ncomplete exposure
pathway” (8:3)

“Some of the wells have elevated metal concentrations (arsenic,
barium, and lead) that are unrelated to the slurry spill.” (8:3)
“Private wells do not appear to have been impacted by the slurry
spill.” (8:3)

TABLE 5
PUBLIC HEALTH IMPLICATIONS OF EXPOSURE PATHWAYS
ANALYZED BY ATSDR
Public Health
Implication
Residential yards &
property

Recreational use of
streams

Concerns

Consumption of soil

Explanation

“[T]he amount one may eat through gardening or playing
in the yard is much less than would be needed to pose a
potential health hazard, especially for only one year of
exposure.” (9:1)

Vegetables grown in
slurry soil

“Extremely high levels of metals in the soil are toxic to the
plant and no vegetables will be produced.” (9:2)

Skin irritation

“Skin rashes or allergic-type reactions are short-term
events and are not expected to cause any long-term
health problems.” (9:3)

Exposures for residents
who accessed the
streams or floodplain
areas while the slurry
was present.

“The concentration of metals in sediment and water
decreased over time, therefore, any current or future
exposures to stream water or sediments are expected to
be even less and do not pose a potential health hazard.”
(9:4)

Supporting Data
Provided
None
“No soil samples were taken from
residences either before or after
clean-up activities for
comparison.” (2:4)

“Table 2: Range of metals
detected in slurry and
background samples”
“Table 3: Range of detection for
SVOCs and VOCs in slurry and
sediment”
“Table 4: Metals in surface water

Groundwater quality

“[W]ater may not be
suitable for drinking.”
(9:5)

“The highest value for arsenic in a private well was 16
ppb…. However, adverse health effects, including
cancer, are not expected at this level of exposure.” (10:3)

“Arsenic, barium and
lead were above
screening values or EPA
drinking water standards
in some wells tested.”
(10:1)

“The average barium intake from public drinking water
systems was estimated to be approximately 40 mg/L.
None of the concentrations found in the private well water
samples exceeded this level or are expected to pose
health concerns.” (10:4)

None

“Lead is not expected to pose a public health hazard in
private wells. Flushing out pipes by allowing water to run
until cold will reduce the chance of ingesting any lead that
may have leached into the water through [pipe/well pump]
corrosion.” (10:2)
Public water system

Noticeable differences in
water quality that left
residues on pipes, pots,
and pans.

“Calcium levels and total hardness were both higher in
the temporary water supply. The iron, manganese,
sulfate, and total dissolved solid results are also all
higher.” (11:3)

“Table 4: Metals in surface water”

“None of these parameters [taste, smell, and scaling
properties] are expected to affect public health or be
associated with the community health concerns, such as
skin rashes, nausea, and headaches, provided to
ATSDR.” (11”3)
Children’s health
considerations

“Children are at a
greater risk than adults
from certain kinds of
exposure to hazardous
substances emitted from
waste sites.” (11:5)

“The slurry spill did not pose a significant health hazard to
children of young adults. ATSDR specifically evaluated
children’s exposures to site contaminants in their
evaluation of this site.” (12:2)

None

