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Health Consultation: A Note of Explanation

A health consultation is a verbal or written response from ATSDR or ATSDR’s
Cooperative Agreement Partners to a specific request for information about health risks
related to a specific site, a chemical release, or the presence of hazardous material. In
order to prevent or mitigate exposures, a consultation may lead to specific actions, such
as restricting use of or replacing water supplies; intensifying environmental sampling;
restricting site access; or removing the contaminated material.

In addition, consultations may recommend additional public health actions, such as
conducting health surveillance activities to evaluate exposure or trends in adverse health
outcomes; conducting biological indicators of exposure studies to assess exposure; and
providing health education for health care providers and community members. This
concludes the health consultation process for this site, unless additional information is
obtained by ATSDR or ATSDR’s Cooperative Agreement Partner which, in the
Agency’s opinion, indicates a need to revise or append the conclusions previously issued.

You May Contact ATSDR Toll Free at
1-800-CDC-INFO
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Visit our Home Page at: http://www.atsdr.cdc.gov
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SUMMARY
INTRODUCTION

OVERVIEW

CONCLUSION 1

BASIS FOR
DECISION

The N.C. Division of Public Health (DPH) understands the community’s
concerns about contact with chemicals in private wells in the Mills Gap
Road area in Skyland, NC. DPH’s top priority is to make sure the
community near the site has the best science information available to
safeguard its health.

The U.S. Environmental Protection Agency (EPA) and the N.C.
Department of Environment and Natural Resources (DENR) have
collected private well water samples in the area of Mills Gap Road in
Skyland NC as part of the investigation of the Mills Gap Road/CTS site.
Trichloroethylene (TCE) is the primary contaminant associated with the
CTS site. The private wells are being sampled to determine if they have
been contaminated by chemicals moving away from the former CTS site
in the groundwater. DPH has evaluated the private well water analytical
data for potential threats to the community’s health as part of its
continuing review of the Mills Gap Road/CTS site. Private well water
samples discussed in this Health Consultation were collected from June
2008 through January 2010. All detected substances were evaluated for
potential health effects, regardless of possible source. The source or
sources of the contaminants discussed in this Health Consultation have not
been confirmed. There may be localized sources other than the CTS site.

While multiple samples were collected from some private wells, it is not
known when contamination in any of the wells first appeared, and thus,
when persons drinking water from those wells were first exposed to
contamination. The concentration of contaminants over the full time
period a well was contaminated is also not known. While this information
is critical to provide the most accurate indication of potential health
effects, DPH used health-protective methods to identify the possibility of
adverse health effects associated with contact with the identified
contaminants.

DPH has reached six important conclusions about the water from
private wells.

DPH concludes that drinking or breathing the TCE in the well water
over many years at the location discovered with 1200 micro-gram per
liter (ug/L) in August 2009 could have harmed people’s health.

TCE contamination was discovered in the private well serving 2 homes in
a sample collected in August 2009. The well was disconnected at that
time. Residents indicated that family members had used the well for as
long as 20 years. It is not known when the well was first contaminated or
the TCE concentrations over the extent of the contamination period. An
increased theoretical risk of cancer and non-cancer health effects is
indicated if persons were using the well water over many years with a
TCE concentration similar to that observed in the August 2009 sample.
Drinking water contaminated with TCE and breathing TCE volatilized
from the drinking water supply over many years in large amounts may
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cause adverse health effects. These effects include increased risk of kidney
or liver cancer; dizziness, lung irritation, impaired heart function; and
nerve, kidney or liver damage. Reproductive effects such as impaired fetal
growth or decreased fertility may also result. There may be an increased
risk of birth defects or leukemia to children of women exposed during
pregnancy.

The DPH makes the following recommendations:

= Persons living in the homes served by this well should make their
personal physicians aware of their exposure and monitor their health to
detect effects related to TCE exposure. Health monitoring should
include: CBC, liver and kidney function tests and urinalysis.

DPH cannot conclude if drinking TCE contaminated well water from
4 wells identified in the Oaks neighborhood could have harmed
people’s health. It is not known how long the water was contaminated
and at what concentrations over the entire time period of
contamination. Harmful health effects are not indicated at the
reported TCE concentrations.

Four wells were identified in 2007 and 2008 in the Oaks neighborhood
with TCE contamination (TCE concentrations: 60 pug/L, 20 ug/L, 8.8
ng/L, 2.8 ug/L). All the wells were disconnected. It is not known when
the wells were first contaminated or the TCE concentrations over time.

The DPH makes the following recommendations:

= Inform persons that lived at the residences served by these wells before
they were disconnected of the potential health effects and provide
recommendations for follow-up with their personal physicians and
continued health monitoring for effects associated with long-term TCE
ingestion.

= Provide clean alternative drinking water sources to persons impacted by
groundwater contamination of their private well at contaminant
concentrations greater than regulatory values for public water systems
or health guideline values. N.C. DPH recommends reducing exposures
to known and suspected carcinogens to achieve a long-term cancer risk
goal of less than 1 additional cancer in 1 million exposed persons.

= Continue to monitor groundwater contaminants moving away from the
CTS site and identify points where the community may come into
contact with the contaminants, such as private wells and surface waters.
Determine the concentration of contaminants at these locations.

= [dentify other possible sources of well water contamination in the area.

= Continue to identify and test private wells until the contamination
sources and impacted areas are identified and controlled.

DPH cannot conclude if drinking water from a PAH (polycyclic
aromatic hydrocarbons) contaminated well detected in September
2008 in the Oaks neighborhood (at 0.118 pg/L benzo(a)pyrene-
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equivalent concentration) could have harmed resident’s health. It is
not known how long the water was contaminated and at what
concentrations over the entire time period of contamination. Harmful
health effects are not indicated at the reported PAH concentrations.

Total PAHs at 0.118 pug/L benzo(a)pyrene-equivalent concentration were
detected in a single sample collected from the well before it was closed.
This concentration is less than the regulatory level for public water
systems (0.2 ug/L MCL). It is not known when the well was first
contaminated or the PAH concentrations over the extent of the
contamination period.

The DPH makes the following recommendations:

= Inform persons that lived at the residence served by this well before it
was disconnected of the potential health effects and provide
recommendations for follow-up with their personal physicians.

DPH cannot currently conclude if drinking well water from 2 wells
with elevated copper concentrations could cause short-term health of
children sensitive to low levels of copper.

The copper levels in these 2 wells do not exceed action levels for public
water systems and long-term permanent health effects are not indicated.
The health literature indicates possible temporary gastrointestinal effects at
copper levels in the range observed in these 2 wells. DPH has observed
these effects, but at copper levels 5 times higher. DPH is concerned that
children sensitive to copper could suffer temporary effects by exposure to
high levels of copper in these 2 wells if the water sits in the well delivery
system for periods greater than several hours with no flushing.

The DPH makes the following recommendations:

= Inform persons that lived at the residences served by these wells of the
potential health effects, especially those to children, and provide
recommendations for follow-up with their personal physicians.

= [dentify the source of the copper. Determine if the copper
contamination is in the groundwater or coming from the water lines.

= Flush the water lines for several minutes prior to collecting water to be
used for drinking or cooking.

= Assist residents in identifying alternatives to reduce or eliminate the
exposure.

DPH cannot currently conclude if drinking water from 3 wells for
several years with elevated lead concentrations could harm children’s
health.

Lead concentrations greater than the health guideline value referenced by
the DPH for private well water supplies (15 pg/L) was detected in 3 wells.
While adverse health effects to children were not indicated on the basis of
the well water concentrations, only blood lead levels can confirm that
children have not accumulated harmful concentration of lead from the well
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waters and other sources. The EPA is concerned that the intermittent
elevated lead concentrations in these 3 wells may be coming from the
water pipes and are not from the groundwater.

The DPH makes the following recommendations:

= Inform persons that lived at the residences served by these wells of the
potential health effects to children, provide a contact for blood lead
testing, and provide recommendations for follow-up with their personal
physicians.

= [dentify the source of the lead. Determine if the lead contamination is in
the groundwater or coming from the water lines.

= Flush the water lines for several minutes prior to collecting water to be
used for drinking or cooking.

= Assist residents in identifying alternatives to reduce or eliminate the
exposure.

DPH concludes that drinking waters from the other wells sampled in
the area over many years is not expected to harm people’s health.

Other substances (carbon tetrachloride, cis-1,2-dichloroethene, vinyl
chloride, arsenic, trihalomethanes, bis(2-chloroethyl)ether, antimony and
Nn-nitroso-di-n-propylamine) detected in the private well water samples
reviewed for this evaluation were not present at concentrations high
enough to cause adverse health effects.

DPH makes the following recommendations:

= Monitor vinyl chloride moving away from the CTS site in groundwater
to identity potential exposure points including private wells and
discharges to surface water.

= Evaluate the integrity of the septic and private well systems in the areas
where the trihalomethane chemicals were detected (bromoform,
bromodichloromethane and dibromochloromethane). Communicate the
issues and implications to the residents.

If you have concerns about your health as it relates to this site you should
contact your health care provider. You can also call the N.C. Division of
Public Health at (919) 707-5900, or send an e-mail to
nchace@dhhs.nc.gov, and ask for information on the Mills Gap Road
Area, Skyland NC Private Well Waters Health Consultation.




Background

The U.S. Environmental Protection Agency (EPA) and the N.C. Department of Environment and
Natural Resources (DENR) are investigating contamination associated with the Mills Gap
Road/CTS site in Skyland, NC (CTS). The N.C. Department of Public Health (DPH) issued the
CTS/Mills Gap Road Public Health Assessment Initial/Public Release on January 19, 2010 [CTS
PHA]. The Public Health Assessment (PHA) discusses the public health implications associated
with the site and in the surrounding area. Trichloroethylene (TCE) is the primary contaminant
associated with the CTS site. Sample collection of private wells in a radius around the CTS site
was first performed by DENR in November 2007. Private well data collected from November
2007 through January 2008 was discussed in the CTS PHA. Subsequently, EPA has continued
to identify and collect private well water samples in a radius near the Mills Gap Road/CTS site
on a quarterly basis since January 2008. DPH evaluated the private well water data for potential
negative health effects associated with drinking the water or breathing volatile substances
escaping from the water that persons may be exposed to during activities such as showering or
bathing. This document discusses the public health implications of approximately 520 private
well water samples collected from June 2008 through January 2010. The health implications for
private well water data evaluated in the prior PHA are not repeated in this document.

Discussion

Private Well Samples Included in the Health-Effect Evaluation

The DPH evaluated all private well water samples collected by EPA, DENR and their
contractors near the Mills Gap Road/CTS site in Skyland, NC from November 2007 through
January 2010 [MGRA 2010]. Discussion of samples collected prior to June 2008 is included in
the CTS PHA. EPA and DENR are evaluating the well water data as it is finalized by the
analytical laboratories and providing each residence with a letter that includes an explanation of
the data, a summary of detected compounds, and in some instances the laboratory analytical
report for the well water sample.

DPH evaluated data for more than 520 private well samples, plus the associated quality control
samples. Many private well locations have been sampled multiple times. All wells were
analyzed for a number of different chemicals using analytical methods that included “volatile
organic chemicals” (VOCs), and many were also analyzed for metals, cyanide and “semi-volatile
organic compounds” (SVOCs).

To protect individual’s privacy, well locations are not identified by address in this report. Well
users will be contacted individually by N.C. DPH or Buncombe County Health Department to
address potential health concerns identified in this evaluation.

The Health-Effect Evaluation Process

DPH examined the concentration of chemicals found in the well water samples for potential
negative health effects related to ingesting (drinking) the well water. Breathing contaminants
volatilizing out of the water during activities such as showering and bathing were also
considered. It is not known when the detected substances may have first appeared in the wells,



or the concentration of the substances over the total time period of contamination. Health-
protective values and processes were utilized for all aspects of the evaluation. To identify the
greatest potential for negative health effects, the highest concentration of a substance detected in
a well was used to evaluate potential health effects. Average concentrations were also assessed
for some well detections. A 30-year exposure period was used to evaluate cancer risks. This
time period approximates the maximum age of wells in the area and the time period identified as
a typical maximum period a person is expected to live at one location. If the concentrations used
in this evaluation for a particular contaminant are significantly higher than the actual exposure
concentrations over the length of time the substances were present in a well, or the water was
consumed for significantly less than 30 years, the health risks may be overestimated. To be
protective of public health the process intentionally evaluates exposures to identify the maximum
health risk.

A detailed description of the methods DPH uses to evaluate potential adverse health effects is
provided in Appendix A. Much new information on the potential health effects of
trichloroethylene (TCE) and exposure concentrations at which negative health impacts may
occur is currently being evaluated by several organizations, including EPA and ATSDR. DPH
used the most current health-protective values proposed by EPA and recommended by ATSDR
for evaluation of TCE exposures. A discussion of the values used to evaluate TCE exposures
and the most recent information on suspected TCE health effects is provided in Appendix B.

TCE has been identified as a contaminant of concern for the CTS Mills/Gap Road site.
Historically, TCE has been used as a solvent for cleaning metal parts and as a solvent to make
other chemicals. TCE can also be found in some household products, including paint removers,
adhesives, and spot removers.

DPH’s evaluation of the well data is not intended to identify the source of the contamination, nor
is it limited to contamination that is thought to be associated with the CTS/Mills Gap Road site.
DPH evaluated all substances detected in the well water samples, regardless of possible source.
Possible sources of some of the substances are discussed.

Evaluation of Private Well Water Data by Substance

Thirteen different substances were detected in 17 private wells at concentrations that exceed
either a health-protective comparison value or a Maximum Contaminant Level (MCL) regulatory
value applicable to public water systems. These substances are listed in Table 1. While the
regulatory values are not applicable to the private wells, they were included in the evaluation for
comparison to values that would apply to water supplied through a public water system. A
discussion of the detections and health implications of these substances follows.

Detected concentrations, exposure dose estimates and health evaluation values are summarized
in Table 2 for those substances that exceeded health guideline values. An estimate of the
theoretical increased cancer risk for the substances known or suspected to be human carcinogens
(chemicals that cause cancer) are provided in Table 3. This theoretical calculated cancer risk is
not exact and tends to overestimate the actual risk associated with exposures that may have
occurred [ATSDR 2005a]. The cancer risk is expressed as an estimate of the number of
additional cancers over the number of cancers that occur in a typical population without these



exposures. More information on the calculation of cancer risk estimates is provided in Appendix
A. More information on cancer risk related to environmental exposures is provided in the N.C.
DPH factsheet Cancer and the Environment, included in Appendix C. The health effects of
selected contaminants identified in the well waters are provided in the following sections.

Table 1. Substances detected in private well samples at concentrations greater than
health-based comparison values. Includes samples collected from November 2007
through January 2010.

Substance

Trichloroethylene (TCE)
Carbon tetrachloride
cis-1,2-Dichloroethene
Vinyl chloride
Benzo(a)pyrene (PAHs)
bis(2-Chloroethyl)ether
Bromodichloromethane
Bromoform
n-Nitrosodi-n-propylamine
Antimony
Arsenic
Copper
Lead

Trichloroethylene (TCE)

Trichloroethylene (TCE) was detected in 6 wells that were in use as a residential water supply at
the time the samples were collected. The TCE concentration at 5 of these locations exceeded
either the federal regulatory value for public water systems (5 ng/L MCL) or EPA’s non-
regulatory regional screening value for tap water (2.0 ug/L). EPA also lists a non-regulatory
MCL goal (MCLG) of 0 pug/L for TCE in public drinking water supplies. N.C. DENR lists 3
ug/L as their Groundwater Standard for TCE [DENR 2010]. It is not known if TCE causes
cancer in humans. ATSDR does not provide a comparison value for TCE but refers to the EPA’s
MCL and proposed lower health screening values (Appendix B). TCE detections in the well
waters ranged from 2.8 to 1,200 pug/L. Because it is not known when these wells were first
contaminated, the available analytical data was used to evaluate the potential for health effects
related to drinking the contaminated well water.

In addition to the detections noted above, TCE was detected in a groundwater well and in 2
spring wells directly east of the CTS site in 1999. These detections were discussed in the
CTS/Mills Gap Road Public Health Assessment Initial/Public Release draft document released
on January 12, 2010 [CTS PHA 2010]. A sample was collected at these drinking water source
wells in 1999, high concentrations of TCE were detected (270 pg/L in the groundwater well and
21,000 and 15,000 pg/L in the spring wells), and the homes using these wells were provided
alternative sources of drinking water. Health-effect evaluations for persons that may have



ingested (drank) waters from these wells over long periods indicated the potential for adverse
health effects. It is not known when the contamination first appeared in these wells, or the
concentrations of TCE in these waters over the length of time people were drinking from the
wells. The health-effect evaluations were based on the only available data. DPH’s Public Health
Physician has been in contact with members of the families that used the contaminated wells
identified in 1999 to provide recommendations for medical follow-up to their TCE exposure.

Additional detections of TCE have been identified in the Oaks neighborhood which is
approximately 4,000 feet northeast of the CTS site. EPA and DENR are currently investigating
this area to determine if the TCE contamination found there is related to CTS, or may be due to
another source of contamination. Private wells in the Oaks neighborhood were connected to the
Asheville municipal water system in the fall of 2008. The first detection of TCE in the Oaks
area was indentified in November 2007. TCE was detected in one well (at 57 pg/L) and the
household was immediately supplied with bottled water. Additional samples collected from this
well location (in June and September 2008), when it was no longer in use, found similar
concentrations of TCE (60 pg/L average concentration). “Low” probability of additional cancers
and no non-cancer adverse health effects were indicted for this exposure, as reported in the PHA
[CTS 2010].

TCE concentrations greater than health-effect comparison values were identified in June 2008 in
5 additional wells in the Oaks neighborhood. There were 3 detections of TCE in one well (from
January through September, 2008), with 2 samples having TCE concentrations greater than
comparison values. The highest TCE concentration from this well (20 pg/L) was used for the
health evaluation. Non-cancer adverse health effects are not indicated; while “very low” to
“moderate” numbers of theoretical cancer risks (see Table 3) are indicated for persons drinking
water contaminated with TCE at this concentration.

Two other wells in the Oaks neighborhood had single detections of TCE (8.8 and 2.8 pug/L)
greater than comparison values. Non-cancer health effects are not indicated for either location.
“Very low” to “low” numbers of theoretical increased cancers are estimated for the 8.8 pg/L
detection. “No” increased cancers to “very low” numbers of increased cancers are indicated for
the 2.8 pug/L TCE detection. The estimate of the number of increased cancers is listed in Table 3.

While non-cancer health risks are not indicated for the Oaks neighborhood samples and the
estimates of increased theoretical cancer risks are within the acceptable cancer risk range (less
than 100 additional cancers in 1 million exposed persons) N.C. DPH recommends a long-term
target cancer risk of not more than 1 in a million exposed persons. Reducing or eliminating
exposure to drinking water contaminants to achieve this level of theoretical risk should be the
ultimate goal.

TCE at 1200 pg/L was found in a private well approximately 2500 feet northeast of the CTS site
in August 2009. EPA immediately provided the residence with bottled water. Both non-cancer
and theoretical cancer health effects are predicted if the 1200 pg/L detection is representative of
the exposure concentration over a 30-year period. “Moderate” to “high” numbers of additional
cancers are estimated (see Tables 2 and 3). In addition to the ingestion risks, there may have
been additional risks due to inhalation (breathing) of TCE that escaped from the water to the air
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during activities such as showering or bathing. The potential for harmful health effects may be
increased if the persons using the contaminated well water were exposed to both drinking and
breathing high levels of TCE. A N.C. DPH Physician contacted the family residing at this
location in August 2009 to provide medical recommendations. A family member indicated some
family members had been using the well for as long as 20 years.

Benzo(a)pyrene and Polycyclic Aromatic Hydrocarbons (PAHS)

Polycyclic aromatic hydrocarbons (PAHs) are a group of structurally related organic chemicals
that were evaluated together for potential health effects. PAHs are a group of compounds
formed during the incomplete burning of coal, oil and gas, garbage, or other organic substances
like tobacco or charbroiled meat. Some PAHs are manufactured. They are found in coal tar,
crude oil, creosote, and roofing tar. Some are used in medicines or to make dyes, plastics, and
pesticides. The potential health effects of PAHs were evaluated by converting individual
detected PAH compounds to their benzo(a)pyrene equivalent concentration. Benzo(a)pyrene is
considered a probable human carcinogen [ATSDR 2010 HG]. Additional information is
provided in Appendix A.

None of the private well samples had PAH concentrations greater than the Federal regulatory
level (0.2 ug/L MCL as benzo(a)pyrene) for public drinking water systems [EPA DW]. PAHs
were found in 26 samples from 22 different wells. Three samples had benzo(a)pyrene-equivalent
concentrations greater than the ATSDR cancer-effect comparison value (0.005 pug/L CREG).
Two of these wells are near each other (approximately 9000 feet east of the CTS site) and the
PAHs were detected (0.036 and 0.016 pg/L benzo(a)pyrene-equivalent) during the same sample
collection event in January 2009. No PAHs were found in 2 subsequent samples collected at
these 2 locations. “Very low” numbers of theoretical increased cancers are estimated for persons
drinking the concentration of PAHs found in the single sample for each of these 2 wells (Table
3). The average PAH concentrations in these 2 wells do not indicate an increase in cancer risk.
Adverse non-cancer or cancer health effects related to PAHs are not indicated for these 2 wells.

A third detection of PAHs (0.118 pg/L benzo(a)pyrene-equivalent) at a concentration greater
than the cancer-effect comparison value was observed approximately 4000 feet northeast of the
CTS site in September 2008 (in the Oaks neighborhood). The benzo(a)pyrene-equivalent
concentration is less than the regulatory level for public water systems (0.2 ng/L MCL). A
single sample was collected from this well before it was closed. “Low” numbers of increased
cancers are estimated for the PAH concentration found in the single sample (Table 3).
Uncertainty exists regarding the potential health impacts related to PAHs in this well because of
the lack of data available to determine if there was a long-term exposure and at what
concentration. While non-cancer health risks associated with the PAH levels detected in this
well and the estimates of theoretical increased cancer risks are within the acceptable cancer risk
range N.C. DPH recommends a long-term target cancer risk of not more than 1 in a million
exposed persons. Reducing or eliminating the exposure to the PAHs to achieve this level of risk
is recommended.
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Copper

Copper did not exceed the public water regulatory level (1300 ug/L. MCL Action Level) in any
well sample. One sample from each of 2 wells that were sampled multiple times did exceed the
lower health-screening comparison value (100 and 400 pg/L for children and adults).

Copper at a maximum concentration of 160 ng/L was detected in a well sampled 7 times
between May 2000 and October 2009. Copper was detected in each of the 7 samples (average =
80 ng/L). The exposure dose estimate for the highest detected copper concentration is equal to
the health guideline value for children.

Copper was detected in all 4 samples collected from the second well, with the maximum
concentration of 120 ng/L exceeding the lower health-screening comparison value. The average
copper concentration for the 4 samples was 96 pg/L. Permanent adverse health effects are not
indicated for these levels of copper.

The MCL action level is set at copper levels that result in permanent health effects. The most
sensitive human exposure endpoint for copper ingestion is non-persistent gastrointestinal effects
(nausea and vomiting) resulting from exposures as short as two months. More severe long-term
effects to humans are associated with much higher exposure concentrations or exposure doses (5
to 10 times or more higher) than indicated by the data described above. The human health study
values used for these evaluations are the highest at which no adverse effect was observed.
Animal study data for long-term exposures do not indicate the copper concentrations observed in
these samples would result in permanent adverse health effects [ATSDR 2004b]. This
information would suggest the likelihood of adverse effects associated with ingestion of copper
at the concentrations seen in these well samples is unlikely, but does not eliminate a concern for
exposed children that may be sensitive to copper. N.C. DPH has not observed transient
gastrointestinal effects at copper concentrations more 5 times the average levels seen in these 2
wells. If the elevated copper is coming from the components of the water supply system the
residents could be exposed to much higher levels of copper when ingesting water that sits in the
water lines for an extended period (such as overnight, or over the course of the day).

The 2 wells with the elevated copper concentrations are not located near each other. DPH
recommends investigating whether the copper contribution may be from some component of the
water lines. DPH also recommends person’s that may be exposed to these well waters be
contacted to determine if they have experienced the type of temporary effects noted above and
assisted with identifying alternatives to reduce or eliminate their exposure. Filter systems or
reverse osmosis systems may be used to reduce or eliminate the concentration of copper in the
well waters, thus reducing the exposure concentrations and the potential for adverse health
effects. Flushing the water lines prior to collecting water for drinking or cooking may also
reduce exposure concentrations.

Lead

There were 3 private wells with lead concentrations equal to or greater than the Federal
regulatory action level for public water systems (15 pg/L) [EPA DW]. DPH uses the same value
as a non-regulatory health guideline for private well water samples. All 3 wells had detections
greater than the lead action level in samples collected in January 2009. For 2 of these wells,
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none of the other samples collected have exceeded the lead action level. Because of the pattern
of lead detections in these 3 wells, EPA became concerned that the elevated lead values detected
in the January 2009 samples may have been due to inadequate purging of the water lines prior to
sample collection. Regardless of the source of the lead (the pipes or the groundwater supply),
the data indicates that persons using these water supplies could be exposed to lead concentrations
greater than current health guideline values.

The first well was sampled 7 times between May 2000 and October 2009 and had 6 lead
detections. Two detections were equal to or greater than the action level, including the January
2009 sample which was the highest concentration (16 pg/L lead). The October 2009 sample was
reported at 15 pg/L lead, a concentration equivalent to the action level. EPA has stated they
believe some of the elevated lead data at this location and the two locations discussed below may
be related to lead leaching from plumbing fixtures and showing up in the well samples when the
plumbing system is not purged adequately before sampling. Additional preliminary data
reported for samples collected in February 2010 detected 39 pg/L lead in this well water. This
result prompted EPA to perform follow-up sampling in April 2010. The objective of the April
2010 sampling is to determine if the elevated lead levels are being leached from the water pipes
when the water sits in the pipes for an extended period. At the date of this report the April 2010
data was not available.

A second well had 5 detections of lead in 7 samples collected between September 2008 and
February 2010. Only the January 2009 sample (22 png/L) was greater than the action level.
Duplicate samples collected from this well in March 2009 had two detections below the action
level (11 and 14 pg/L). Low levels of lead were detected in one of two July 2009 duplicates (5.6
J ng/L) and the February 2010 sample (0.67 J pg/L) (“J” values indicate estimated
concentrations).

The third well had 3 lead detections in 5 samples collected from January 2009 through February
2010, with only the January 2009 detection (29 ng/L) greater than the action level. The next
higher lead detection from this well was 6.5 J pg/L in April 2009.

The EPA lists 0 pg/L as the goal for lead in drinking water. The Centers for Disease Control and
Prevention (CDC) considers children to have an elevated blood lead level at 10 micro-grams lead
per deci-liter of blood (ng/dL) or greater [ATSDR 2007¢]. However, CDC identifies that blood
lead levels in children less than 10 pg/dL may still result in decreased cognitive function,
developmental delays, and behavior problems [CDC 2009]. There is no conclusive evidence that
lead causes cancer in humans. Ingestion of large amounts of lead by laboratory animals has
resulted in kidney cancer

Blood lead levels were predicted using an ATSDR model and the maximum lead concentration
for each well. None of the predicted blood lead levels exceed thel0 pg/dL action level for
infants or children. While the blood lead level predictions for the well waters do not exceed the
CDC definition of elevated blood lead, actually taking blood lead samples is the most reliable
means to determine actual body burdens of lead.
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DPH recommends collecting blood samples for lead determination and appropriate medical
follow-up if children have been drinking from these 3 well waters. This will provide an
indication of whether these infants and children are being exposed to lead from other sources in
addition to well water and may have developed lead body burdens greater than that indicated by
the well water only prediction. Blood lead tests would also help determine if children that may
have drank from these wells were exposed to elevated lead by drinking water that sat in the well
water delivery system and leached lead.

EPA has stated that off-site elevated lead concentrations in groundwater do not appear
attributable to the CTS site (EPA 2010). Lead is often found in drinking water supplies as a
result of contamination from components of the water supply lines (such as pipe solder),
particularly in older homes. Determining if this is a likely source of the lead in the well waters is
recommended. Filtration and reverse osmosis systems may be used to remove the lead and
reduce exposures. Flushing the water lines prior to collecting water for drinking or cooking may
also reduce exposure concentrations.

Vinyl Chloride

Vinyl chloride was detected in 1 well sample at a concentration greater than the cancer-effect
comparison value in September 2008. The well with the detection (0.52 J nug/L) is
approximately 1500 feet east of the CTS site and has not been used as a source of drinking water
since 1999. (A “J” notation indicates the reported analytical concentration is an “estimated
value.) Since the well is no longer in use for drinking water, potential health effects were not
evaluated. Vinyl chloride is a degradation product of TCE [UM BIOD] and a known human
carcinogen [ATSDR HG]. Close monitoring of this chemical in groundwater down gradient of
the site is recommended to prevent exposure to private well users. Groundwater may also
discharge to surface water. Continued monitoring of surface waters down gradient of the site is
also recommended to identify potential exposure points to TCE and its degradation products.

Carbon Tetrachloride

There was one detection of carbon tetrachloride (0.29 J pg/L, September 2008) at a
concentration equal to the cancer-effect screening value. Carbon tetrachloride is considered a
probable human carcinogen [ATSDR HG]. No additional cancer risk was indicated for this
concentration.

Bis-2-ethylhexylphthalate (BEHP)

Bis-2-ethylhexylphthalate (BEHP) was detected in 3 wells in October 2009 at concentrations
exceeding the health-effect comparison value. BEHP is commonly encountered in
environmental samples as a contaminant occurring during the sampling or laboratory handling
process. To investigate the BEHP detections, EPA resampled all 3 wells in January 2010,
including one in duplicate. All follow-up samples were negative for BEHP. As a result, the
prior BEHP detections are considered sample handling contamination and not indicative of
contamination of the well waters. Potential health effects are not indicated.
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Arsenic

The highest detection of the metal arsenic (0.65 pg/L J, an estimated value, detected in
September 2008) is less than the Federal regulatory value (10 pg/L MCL) for public water
systems [EPA DW]. However, there were 11 detections of arsenic that exceeded ATSDR’s
health-based comparison value for cancer-effects (0.02 pg/L CREG). Arsenic is a known human
carcinogen [ATSDR HG]. The additional cancer risk evaluation for the highest detected
concentration indicated no increased cancers. Adverse health effects are not indicated for the
arsenic levels observed in the well waters.

Elevated arsenic concentrations were identified in sub-surface soil samples collected on and near
the CTS site in December 2007. No elevated arsenic levels were noted in groundwater samples
reviewed for the CTS PHA. Some areas of North Carolina have naturally-occurring arsenic in
the groundwater. The observed arsenic detections may be naturally-occurring.

Total Trihalomethanes -
(Bromoform, Dibromochloromethane, Bromodichloromethane, Chloroform)

Bromodichloromethane (BDCM) was detected in 2 well samples at concentrations greater than
the cancer-effect comparison value. One detection was in December 2007 in a well closed in
1999. The other BDCM detection was in January 2009 (2.9 pg/L). Bromoform was detected in
one sample at a concentration exceeding the cancer-effect comparison value (11 pg/L,
September 2008). Dibromochloromethane (DBCM) was detected twice (September 2008,
October 2009) in the same well at concentrations greater than its cancer-effect comparison
values (maximum concentration 2.1 pg/L). These three chemicals, along with chloroform, make
up a group of chemicals collectively referred to as “trihalomethanes” (THMs). There were no
detections of chloroform greater than comparison values. Both a bromoform and DBCM
detection greater than comparison values were observed in the same well sample in September
2008. BDCM and bromoform are considered probable human carcinogens, and chloroform and
DBCM are considered possible human carcinogens [ATSDR HG].

Exposure dose estimates did not exceed non-cancer health guideline values for any of the THM
compounds. The exposure dose estimate for the sample with the highest combined concentration
of all 4 compounds also did not exceed the non-cancer health guideline. Estimates of increased
cancer risks for the individual compounds are all “very low”. The combined cancer risk of the
bromoform and DBCM found in the same well sample is also “very low”. Based on the
indications of very low additional cancer risk and the situation that the detections in all wells are
infrequent, adverse health effects are not indicated for ingestion of the trihalomethane
compounds.

There were approximately 26 THM detections in 9 different wells. The THM detections were
scattered throughout the sampling area. The presence of THM chemicals in the well waters
raises a question as to their source and could be related to residents’ activities, such as
chlorinating their wells or adding chlorine-containing products to the laundry or toilets. If the
latter is the source, it raises a concern with the effectiveness of the septic systems and the
integrity of the wells in the areas where these chemicals were found. THMs are commonly seen
in public water systems as a byproduct of the chlorination process. They are produced by the
reaction of chlorine products with natural plant materials. The chlorine is added to prevent
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exposure to disease-producing microorganisms. High volumes of chlorine-containing products
going through a septic system may decrease the ability of the septic system to breakdown
household and human waste. As a result, undesirable components of the waste may travel
through the subsurface to where down gradient well users may be exposed to either the
chemicals or the disease-producing microorganisms. Well chlorination is an effective means to
disinfect a well. Using more chlorine product than necessary for the size of the well could lead
to exposure to the residual chlorinating components and by-products. DPH recommends
following guidance provided by County or State agencies when chlorinating wells to optimize
the disinfection process and prevent exposure to high concentrations of residual chemicals.
DPH recommends investigating the situation leading to the observation of THMs in the well
waters.

Bis(2-chloroethyl)ether

Bis(2-chloroethyl)ether (B2CEE) was detected in one well sample (approximately 9000 feet east
of the CTS site) in September 2008 at an estimated concentration (2.7 J ug/L) greater than the
cancer-effect comparison value. Four later samples collected at this location did not detect bis(2-
chloroethyl)ether. EPA identifies B2CEE as a probable human carcinogen [ATSDR HG].
“Low” numbers of theoretical increased cancers are estimated for drinking water for many years
with the detected concentration of bis(2-chloroethyl)ether. If the single B2CEE detected
concentration is averaged for the number of samples collected (5) then no increased cancers are
indicated. Adverse health effects are not indicated for this well.

Bis(2-chloroethyl)ether does not occur naturally. It is a component of pesticides, paints,
varnishes, or rust inhibitors. It is also used as a solvent or cleaner, or to make other chemicals
[ATSDR 2009].

Antimony

The metal antimony was detected in a single sample (22 pg/L J, an estimated concentration) in
July 2009 at a concentration greater than the comparison value. Antimony was not detected in 2
prior and one later sample collected from the same well. Exposure dose estimates were greater
than the non-cancer health guideline for both children and adults [ATSDR HG]. No human
health study values were available for antimony. The dose estimates were compared to animal
health study values [ATSDR 1992] following application of a 15% gastric absorption factor
referenced by EPA [EPA RSL]. Comparison to animal health study data indicates adverse health
effects would not be expected at the highest concentration. The intermittent detection of
antimony would further indicate that adverse health effects are not expected, and may indicate
that the antimony detection is due to contamination of the samples during handling.

N-Nitrosodi-n-propylamine

N-Nitrosodi-n-propylamine (NDPA) was detected in one of 2 duplicate well water samples
collected from a well approximately '4-mile northeast of the CTS site in April 2009. The
detection was an estimated value (0.82 J pug/L) less than the analytical minimum reporting level
(MRL, 5.0 ug/L NPDA), but exceeded the ATSDR cancer-effect comparison value for drinking
water (0.005 ng/L CREG) [ATSDR HG]. NDPA is identified as a likely human carcinogen by

16



EPA. NDPA was not detected in the duplicate well sample collected on the same day, nor 3
prior and 3 later samples collected from this well to date. “Low” numbers of increased cancers
are estimated for drinking water for many years with NDPA at the concentration reported in the
one April 2009 duplicate well sample. NDPA is not produced commercially in the U.S. It is
most often seen as an impurity in some herbicides, a bi-product in foods treated with nitrite
preservatives, some alcoholic beverages, in some textile and rubber industry processes, and in
smoke from some tobacco products [ATSDR 1989b, IRIS]. No adverse health effects are
indicated for this compound on the basis of the single detection in 8 sampling events from this
well, the non-detect in the duplicate sample, and the single low reported concentration.
Treatment of the well water (such as with carbon filtration) to remove NDPA from the well
water and eliminate the drinking water exposure is recommended if NDPA is detected in future
samples.

Substances Not Exceeding Health Guideline Values

A single detection of cis-1,2-dichloroethene was found in September 2008 in a well sample
exceeding the MCL. The well has not been used as a drinking water source since 1999. Since
there is not a drinking water exposure for this detection the chemical was not evaluated further.

Possible Health Effects Associated with Select Chemicals
Detected in the Private Well Waters

The following information describes health effects that have been observed or are thought to be
associated with elevated ingestion exposures to the specified chemicals. This information is not
intended to be a list of health effects that are expected for persons consuming water from the
wells discussed in this report that contain these substances.

Trichloroethylene (TCE)

Trichloroethylene is a colorless liquid which is used as a solvent for cleaning metal parts and as a
solvent to make other chemicals. Trichloroethylene can be found in some household products,
including, paint removers, adhesives, and spot removers [ATSDR 2003].

While occupational studies have shown adverse health effects from breathing trichloroethylene
(TCE), it is not known if drinking water contaminated with TCE causes non-cancer

illness in humans. Childhood leukemia has been observed after maternal exposure to TCE
contaminated drinking water during the prenatal period. Breathing small amounts may cause
headaches, lung irritation, dizziness, poor coordination, and difficulty concentrating. Breathing
large amounts of TCE may cause impaired heart function, unconsciousness, and death.

Breathing it for long periods may cause nerve, kidney, and liver damage. Evidence from animal
and epidemiological studies also suggest that exposure to TCE might be associated with
congenital heart defects and poor intrauterine growth. Studies in rats and mice show that TCE
can affect fertility, but the relevance to humans is not clear [NRC 2006]. Human
epidemiological studies have been limited by difficulties in estimating exposure levels and by the
presence of other solvents with similar toxic effects. In rats and mice, TCE begins affecting the
liver, kidney, and developing fetus at doses as low as 1 mg/kg/day. These studies are limited,
however, by inadequate characterization of exposure, inadequate quantification of results, or lack
of endpoints suitable for deriving chronic endpoints. The current ASTDR cancer classifications
listed for TCE are “under review” (EPA), “reasonably anticipated to be a carcinogen” (NTP),
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and “probably carcinogenic to humans” [ATSDR 1997d, ATSDR 2003, EPA 2001, NJDHSS
2003]. In recent years evidence supporting TCE’s ability to cause cancer has been strengthened.

Copper

Copper is a reddish metal that occurs naturally in rock, soil, water, sediment, and, at low levels,
in air. Copper also occurs naturally in all plants and animals. It is an essential element for all
known living organisms including humans and other animals at low levels of intake. At much
higher levels, toxic effects can occur. Drinking water that contains higher than normal levels of
copper, may cause nausea, vomiting, stomach cramps, or diarrhea. Intentionally high intakes of
copper can cause liver and kidney damage. It is not known if copper can cause cancer in
humans. EPA does not classify copper as a human carcinogen because there are no adequate
human or animal cancer studies.

Exposure to high levels of copper will result in the same types of effects in children and adults. It
is not known if these effects occur at the same dose level in children and adults. Studies in
animals suggest that children may have more severe effects than adults; we do not know if this
would also be true in humans. There are a very small percentage of infants and children who are
unusually sensitive to copper. We do not know if copper can cause birth defects or other
developmental effects in humans. Studies in animals suggest that ingestion of high levels of
copper may cause a decrease in fetal growth [ATSDR 2004a].

Lead

Lead is a naturally occurring toxic metal. It may be found in its pure form or in combination
with other minerals. Lead has no nutritional value, but is very valuable in manufacturing. In
industry, lead is used in the production of batteries, solder, paints, ammunition, sheet metal, and
other metal alloys. Lead was found in house paint sold before 1978. Since 1978, paint sold for
residential use can contain no more than 600 parts per million lead. Most lead is now used to
manufacture car batteries. Other lead sources include bullets, fishing weights, curtain weights,
some glazed ceramics, and plumbing solders made before 1986.

Lead is a well known developmental neurotoxin (affects the nervous system), and also affects the
kidneys, blood formation, reproduction, humoral immunity, and the peripheral nervous system.
Long-term lead exposure for working adults is associated with decreased performance in some
tests that measure functions of the nervous system. Lead exposure may also cause weakness in
fingers, wrists, or ankles. Lead may also cause anemia. In pregnant women, high levels of
exposure to lead may cause miscarriage. According to the ATSDR there is no conclusive proof
that lead causes cancer, however both the U.S. Department of Heath and Human Services and
EPA have determined that lead is a probable human carcinogen. Children are more sensitive to
the effects of lead than adults, and studies show that even low lead levels that do not affect adults
can be detrimental to a child’s cognitive development [ATSDR 2007d].

Vinyl Chloride

Vinyl chloride is a colorless gas at room temperature. Vinyl chloride does not occur naturally. It
can be formed in the environment when other manufactured substances, such as
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trichloroethylene, trichloroethane, and tetrachloroethylene, are broken down by certain
microorganisms. Vinyl chloride is used to make a plastic polymer called PVC, which is used to
make a variety of plastic products. The effects of ingesting vinyl chloride are unknown. Several
studies have suggested that breathing air or drinking water containing moderate levels (100
mg/L) of vinyl chloride might increase their risk for cancer. However, the levels used in these
studies were much higher than levels found in the ambient air and/or most drinking water
supplies. The U.S. Department of Health and Human Services has determined that vinyl
chloride is a known carcinogen and EPA has determined that vinyl chloride is a human
carcinogen. No studies are available that specifically address the effects of vinyl chloride in
children [ATSDR 2006a].

Polycyclic Aromatic Hydrocarbons (PAHS)

PAHs are a group of chemicals that are formed during the incomplete burning of coal, oil,

gas, wood, garbage, or other organic substances, such as tobacco and charbroiled meat. There
are more than 100 different PAHs. PAHs usually occur naturally, generally as complex mixtures
made-up of a number of different PAH compounds. A few PAHs are used in medicines and to
make dyes, plastics, and pesticides. PAHs are found in asphalt used in road construction,
substances such as crude oil, coal, coal tar pitch, creosote, and roofing tar. They are found
throughout the environment in the air, water, and soil. PAHs enter the environment mostly as
releases to air from volcanoes, forest fires, residential wood burning, and exhaust from
automobiles and trucks. Some PAHs in soils can contaminant groundwater, but most do not
easily dissolve in water. In soils, PAHs are most likely to stick tightly to particles.

Animals fed high concentrations of PAHs during pregnancy had difficulty reproducing and so
did their offspring. These offspring also had higher rates of birth defects and lower body
weights. It is not known whether these effects also occur in people. Animal studies have also
shown that PAHs can cause harmful effects on the skin, body fluids, and ability to fight

disease after both short- and long-term exposure. But these effects have not been seen in people.
Some PAHs may reasonably be expected to be human carcinogens. Some people who have
breathed or touched mixtures of PAHs and other chemicals for long periods of time have
developed cancer. Some PAHs have caused cancer in laboratory animals when they breathed air
containing PAHS (lung cancer), ingested PAHs in food (stomach cancer), or had PAHs applied
to their skin (skin cancer) [ATSDR 1995, ATSDR 1996b].

Total Trihalomethanes (TTHMs)

“Total trihalomethanes” refers to bromoform, dibromochloromethane (DBCM), chloroform and
bromodichloromethane (BDCM). These chemicals are most commonly seen as contaminants of
drinking water that has been chlorinated to kill disease causing bacteria and viruses, forming
when chlorine reacts with naturally occurring substances in water. In the past, bromoform was
used by industry to dissolve dirt and grease and to make other chemicals. DBCM was used in
the past to make other chemicals such as fire extinguisher fluids, spray can propellants,
refrigerator fluid, and pesticides.
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The main effect of swallowing or breathing large amounts of bromoform is a slowing of normal
brain activities, resulting in sleepiness or sedation occurring quickly after the chemicals enter
your body. In humans, these effects tend to disappear within a day. Some studies in animals
indicate that exposure to high doses of bromoform or DBCM may also lead to liver and the
kidney injury within a short period of time. Exposure to low levels of bromoform or DBCM
does not appear to seriously affect the brain, liver, or kidneys. Other animal studies suggest that
typical bromoform or DBCM exposures do not pose a high risk of affecting the chance of
becoming pregnant or harming an unborn baby. However, studies in animals indicate that long-
term intake of either bromoform or DBCM can cause liver and kidney cancer [ATSDR 2005b].

In humans, chloroform affects the central nervous system (brain), liver, and kidneys after a
person breathes air or drinks liquids that contain large amounts of chloroform. In the past,
chloroform was used as an anesthetic during surgery before its harmful effects on the liver and
kidneys were recognized. Breathing air, eating food, or drinking water containing elevated
levels of chloroform over a long period may result in liver and kidney damage. There is some
evidence of an association with drinking chlorinated water and colon and bladder cancer.
Chloroform is classified as a probable human carcinogen [ATSDR 1997a].

It is not known at what levels BDCM causes harmful health effects in people. In animals, the
main effect of eating or drinking large amounts of BDCM is injury to the liver and kidneys.
High levels can also cause effects on the brain, leading to incoordination and sleepiness. There is
some evidence that BDCM can be toxic to developing fetuses. Studies in animals show that
intake of BDCM for several years in food or water can lead to cancer of the liver, kidney and
intestines. Although effects of BDCM have not been reported in humans, effects would probably
occur if enough BDCM were taken into the body. It is not known at what levels BDCM causes
harmful health effects in people [ATSDR 1989b].

Arsenic

Arsenic is a naturally occurring element that is widely distributed in the Earth’s crust. Arsenic is
classified chemically as a metalloid, having both properties of a metal and a nonmetal; however,
it is frequently referred to as a metal. In the past arsenic has been used as a wood preservative
and in pesticides. Arsenic has also been used as an additive in animal feed. It may be combined
with other metals to form alloys. The largest use is in lead-acid batteries for automobiles.

Inorganic arsenic has been recognized as a human poison since ancient times, and large oral
doses (above 60,000 ppb in water which is 10,000 times higher than 80% of U.S. drinking water
arsenic levels) can result in death. If you swallow lower levels of inorganic arsenic, ranging from
about 300 to 30,000 ppb in water (100—10,000 times higher than most U.S. drinking water
levels), you may experience irritation of your stomach and intestines, with symptoms such as
stomach ache, nausea, vomiting, and diarrhea. Other effects you might experience from
swallowing inorganic arsenic include decreased production of red and white blood cells, which
may cause fatigue, abnormal heart rhythm, blood-vessel damage resulting in bruising, and
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Table 2. Substances detected in private well samples collected around the Mills Gap Road area from June 2008 through January
2010. Data includes detections exceeding health comparison values or those with estimated exposure dose levels exceeding
N.C. DPH health-effect guideline values. Exceedances are in bold. Cancer risk estimates are provided in Table 3. Table 2
continued on the next page.

Health Effect

Health Guideline

Detected Exposure Comparison values * | Exposure Dose Estimate Exposure Dose * Health Study Values
Substance Concentration (ug/L) (ug/L) (mg/kg/d) (mg/kg/d) (mg/kg/d) 2
TCE Non-cancer
PW#l 60 0.0038 child, 0.0017 adult 0.2 Non-cancer
PW 2 20 > MCL 0.0012 child, 0.00057 adult 0.0003 ° 50 animal
gg zz g:g 2é04 0.00055 child, 0.00025 adult Cancgfoz 004 Cancer .
PW 45 1200 0.00018 child, 0.000080 adult (mg/kg/d)’ 1000 animal
0.075 Chlld, 0.034 adult EPA CSF 5,7
PAHs > Non-cancer
PW #1 0.036 2.2E-06 child, 1.0E-06 adult _ 125 animal
PW #2 0.016 0.005 cancer 1.0E-06 child, 4.6E-07 adult 7.3 (mg/kg/d7) ! 133.3 animal
PW #3 0.118 02 MCL 74E-06 child, 34E-06 adult | 1 C5F Cancer
2.6 animal
33.3 animal
Copper
PW #1 160 maximum 0.010 child, 0.0046 adult 0.042 human ®
70 average 100 child, 400 adult | 0.0044 child, 0.0020 adult 0.01 0'091 human °
1300 MCL AL 0.04 RfD 0’17 human "
PW #2 120 maximum 0.0075 child, 0.0034 adult ’
96 average 0.0060 child, 0.0027 adult
Lead Maximum estimated blood
lead level (pg/dL) —
PW #1 16 15 AL 4.2 infants 10 pg/dL blood lead -NA-
PW #2 22 5.7 infants
PW #3 29 7.5 infants
Carbon .
tetra- 0.29 J 7 ebild, 20adult | g 05 child, 8 3E-06 adult 0.0007 ‘NA-
chloride i
3 child, 10 adult .
Arsenic 0.65 J 10 MCL 4.1E-05 child, 0.003 NA-

0.02 cancer

1.9E-05 adult




Table 2, continued. Substances detected in private well samples collected around the Mills Gap Road area from June 2008 through
January 2010. Data includes detections exceeding health comparison values or those with estimated exposure dose levels exceeding
N.C. DPH health-effect guideline values. Exceedances are in bold. Cancer risk estimates are provided in Table 3.

Health Effect

1

Health Guideline

Detected Exposure Comparison values Exposure Dose Estimate Exposure Dose * Health Study Values
Substance Concentration (ug/L) (ng/L) (mg/kg/d) (mg/kg/d) (mg/kg/d) 2
THMs - Non-cancer
as TTHMs 20.7 80 MCL, 70 MCLG | 0.0013 child, 0.00059 adult 0.01 RfD ' 0.96 human
(as chloroform)
200 child, 700 adult
BDCM 2.9 80 MCL, 0 MCLG | 0.00018 child, 0.000083 adult 0.02 NA-
0.6 cancer
200 child, 700 adult ) 0.02 -NA-
Bromoform 11 80 MCL, 0 MCLG | 000069 child, 0.00031 adult 0.00793
4 cancer (mg/kg/d)"' CSF’
Chloroform 17 100 child, 400 adult | 0.0011 child, 0.00049 adult 0.01 RfD " 0.96 human
80 MCL, 70 MCLG
900 child, 3000 adult 0.09 -NA-
DBCM 21 80 MCL, 60 MCLG 0.00013 child, 0.000060 adult 0.084
0.4 cancer (mg/kg/d)" CSF’
Bis(2- Non-cancer
chloro- 273 0.03 cancer 1.7E-04 child, 1.1 EPA 25 animal
' ’ 7.7E-05 adult (mg/kg/d)' CSF7 | Cancer
ethyl)ether .
41 animal
: 0.262 animal
Antimony 22 4 child, 10 adult 1 5614 hitd 0.00063 adult 0.0004 RfD 0.35 animal
6 MCL, MCLG . 12
0.0748 animal
n-Nitroso- .
. 2.1E-05 child, 0.1 No human cancer-
g:];?r-f;mpyl- 0.82J 0.005 cancer 2.3E-05 adult 7 effect values

(mg/kg/d)"' CSF

' Value is an ATSDR non-cancer health effect comparison value unless otherwise noted. Comparison values are used to screen well water data and select detections for further study.

? Values are ATSDR verified non-cancer health study values unless otherwise noted. These values used to screen exposure dose estimated for further evaluation. “Animal” denotes
values derived from an animal study, “human” denotes values derived from human studies.

* EPA Regional Screening Level for TCE

4 N.C. DENR Ground Water Standard

* Proposed value (EPA 2001)

 PAH data evaluated as benzo(a)pyrene-equivalent concentrations of all detected PAH compounds




" EPA Cancer Slope Factor, unit of (mg/kg/d)’

8 Human no adverse effect level for gastrointestinal effects

? Human lowest adverse effect level for gastrointestinal effects

' Human no adverse effect level for liver effects

"' The RfD for TTHMs and chloroform is considered protective for cancer effects

'2 Reference: Principles and Methods of Toxicology, Fifth Edition. AW Hayes. CRC Press, 2008.

AL = Action Level

J = sample concentration is an estimated value

MCL = Maximum Contaminant Level, an EPA regulatory level for public drinking water systems

MCLG = Maximum Contaminant Level Goal, an EPA non-