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Health Consultation: A Note of Explanation

An ATSDR health consultation is a verbal or written response from ATSDR 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 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
or
Visit our Home Page at: http://www.atsdr.cdc.gov


http://www.atsdr.cdc.gov
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-{C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Agency for Toxic Substances
and Disease Registry
Atlanta GA 30333

June 15, 2016

Scott Martin

Remedial Project Manager
USEPA Region 4

61 Forsyth St. SW
Atlanta, GA 30303

Dear Mr. Martin:

The Agency for Toxic Substances and Disease Registry (ATSDR) reviewed the environmental
data for the US Finishing/Cone Mill NPL site in Greenville, South Carolina and identified
elevated lead concentrations in Reedy River surface water samples collected on August 13, 2013
more than 0.7 miles downstream from the site. The lead concentrations detected in these samples
could pose a public health hazard to children frequently swimming in the river water. ATSDR
has not reviewed analytical quality assurance reports for this sampling event and the source of
the elevated lead concentrations is unknown. We are writing to request that EPA test the water
for lead in areas where children swim in the Reedy River before the more frequent swimming
season begins in the summer.

Summary

If the August 13, 2013 Reedy River water sample results are representative of lead levels where
children frequently swim, young children could be at risk of harmful health effects.

ATSDR’s conclusion is limited because surface water samples have not been collected from the
river in locations where children swim.

Testing surface water for lead in areas where children swim as soon as possible is necessary to
confirm or rule out this risk of harmful effects.

Site Description

The US Finishing/Cone Mill site (“the site”) is a former textile bleaching and finishing mill
located at 3335 Old Buncombe Road in Greenville, Greenville County, South Carolina. The site
has been listed on the National Priories List (NPL) since 2011. The 259-acre site is situated east
of the Reedy River and west of Langston Creek. Langston Creek is a small tributary of the Reedy
River that flows in a southerly direction through the eastern portion of the site, with a watershed
approximately 4 square miles in size.! Reedy River flows in a southerly direction through the
western portion of the site and adjacent to the Greenville Health System Swamp Rabbit Trail.
The Swamp Rabbit Trail (where people hike, run, and bike) is a 22-mile multi-use greenway that

! GeoTrans. 1991. Union Bleachery Site; Remedial Investigation Report. Sterling, VA. July 25, 1991.
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traverses along the Reedy River on an old railroad corridor to connect city parks, county schools,
and businesses. After the confluence with Langston Creek 0.1 miles south of the site, the Reedy
River flows in a south-southeasterly direction through the city of Greenville and passes through
several local municipal parks and near residential neighborhoods within approximately 3 miles
downstream from the site.

The Verner Spring Park, Newton Park, low density residential neighborhoods, and an elementary
school are within 0.1 miles of the Reedy River along the portion of the river where the elevated
lead levels were detected in surface water in August 2013. The Verner Spring Park and the
Newton Park are very small grassy areas without any amenities. Along this portion of the river,
the depth of the river water is 1 to 2 feet and access to the river is limited by overgrown
vegetation along the river. However, paths off of the Swamp Rabbit Trail provide access to the
river.

Within 1.5 miles downstream of the location where the maximum lead concentration was
detected in the Reedy River surface water are Mayberry Park, Linky Stone Park, Falls Park on
Reedy, an elementary school, and a parking lot for the Swamp Rabbit Trail. These locations are
adjacent to the Reedy River where the public has easy access to the river water. Also, on this
portion of the river, low density residential housing is approximately 0.1 miles from the Reedy
River prior to the river running through downtown Greenville. The depth of the river water is 1
to 2 feet at Mayberry Park, the school, and the parking lot. As the Reedy River enters the
downtown area near Linky Stone Park and the Falls Park on Reedy, the river becomes wider and
deep enough for swimming with easy access to the water. As the river exits downtown, it passes
through Cleveland Park and low density residential neighborhoods with easy access to the river
water.

Environmental Data

On August 13, 2013, five surface water samples were collected from the Reedy River at
locations approximately 0.7 to 1.7 miles downstream from the site. The samples were collected
between the Cedar Lane Road (Highway 183) bridge and the Long Branch confluence with the
Reedy River. The lead concentrations in the five surface water samples ranged from 2,800 to
3,500 micrograms per liter (ug/L) with an average concentration of 3,020 ug/L (See Table 1).
The source of these elevated lead concentrations is not known.

2 US Environmental Protection Agency. 2015. Draft Remedial Investigation Report: OU2 - U.S. Finishing/Cone
Mills, Greenville, South Carolina. DCN 022-RI-03132015-draft. March 2015.
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Table 1.
Lead Concentrations in the Reedy River Surface Water Samples
Collected on August 13, 2013

AOC1310 (Cedar Lane Road bridge) AOC1310 SW 2,900
AOC1311 AOC1311 SW 2,800
AOC1312 AOC1312 SW 2,900
AOC1313 AOC1313 SW 3,000
AOC1314 (Long Branch confluence) AOC1314 SW 3,500

Note: pg /L — microgram per liter — parts per billion (ppb)

The previous 15 Reedy River surface water samples collected on November 28, 2011 and
January 25, 2012 on the site and within 0.5 miles downstream of the site ranged in lead
concentrations from 1 to 8.7 pg/L with an average concentration of 1.7 ug/L.> The 21 Langston
Creek surface water samples collected on November 28, 2011 and January 24 - 26, 2012 on the
site ranged in lead concentration from <1 to 2.2 ug/L with an average concentration of 0.7 ug/L.>
The 19 on-site and off-site Reedy River sediment samples ranged in lead concentration from 2.3
to 58 mg/kg with an average concentration of 15 mg/kg.

Exposure Pathway Evaluation

Adults and children living in residential neighborhoods near the Reedy River or visiting parks
and the Swamp Rabbit Trail have easy access the Reedy River and could potentially be exposed
to lead while wading, playing, or swimming in the Reedy River. The EPA’s contractors have
observed children playing in Langston Creek near the site and it was reported that children play
and swim in the Reedy River near downtown where the water is deeper. Adults and children
typically incidentally ingest water containing lead while playing or swimming in water. Dermal
absorption of lead in water is not a significant exposure route.

Blood Lead Levels and Health Effects

Although lead can affect almost every organ and system in the body, the nervous system is the
main target for lead toxicity.? The preponderance of the evidence indicates that lead exposure
can impair cognitive function in children and adults, but children are more vulnerable.’ Because
different brain areas mature at different times, the final outcome of exposure to lead during

development (i.e., in utero vs. pediatric exposure) will vary depending on the time of exposure.>

3 Agency for Toxic Substances and Disease Registry. 2007. Toxicological Profile for Lead. Atlanta: US Department
of Health an1994 Human Services; August 2007. Available from:
http://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=96&tid=22.
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In general, the lead level in a person's blood gives a good indication of recent exposure to lead
and correlates well with harmful health effects.?

In May 2012, the Centers for Disease Control and Prevention (CDC) updated its
recommendations on children’s blood lead levels (BLL). The CDC’s Advisory Committee on
Childhood Lead Poisoning Prevention underscored the critical importance of primary prevention
at an early age, given the absence of an identified BLL without deleterious effects and the
evidence that BLL effects appear irreversible.* By shifting the focus to primary prevention of
lead exposure, CDC wants to reduce or eliminate dangerous lead sources in children’s
environments before children are exposed.*

Blood Lead Reference Level is 5 ug/dL — CDC uses the reference value of 5 micrograms
per deciliter (ug/dL)’ of lead in blood based on the U.S. population of children 1 to 5
years of age in National Health and Nutrition Examination Survey (NHANES),*S This
reference value is useful to characterize a person’s BLL results as “elevated” or “not
elevated” in comparison with the population average.* These values are also used to set
health policy goals and to interpret results from measures of chemical exposure.* The
current (2011-2012) geometric mean BLL for that age group is 0.97 ug/dL.’

Health Effects in Children with Measurable Blood Lead Levels less than 5 ug/dL and 10
ug/dL — No clear threshold exists for some of the more sensitive health effects associated
with lead exposures. In children, the National Toxicology Program reports conclusions
on health effect studies of low-level lead exposure for both <5 pg/dL and <10 pg/dL
where sufficient evidence® exists of

¢ Decreased academic achievement (<5 pg/dL),
Decreased intelligence quotient (IQ) (<5 pg/dL and <10 pg/dL)?,
Decreased specific cognitive measures (<5 pg/dL),
Increased incidence of attention-related and problem behavior (<5 pg/dL),
Decreased hearing (<10 pg/dL),
Reduced postnatal growth (<10 pug/dL), and

O O O O O

* Advisory Committee on Childhood Lead Poisoning Prevention (ACCLPP) of the Centers for Disease Control and
Prevention (CDC). 2012. Low Level Lead Exposure Harms Children: A Renewed Call for Primary Prevention.
Atlanta: ACCLPP; January 4, 2012. Available from:

http://www.cdc.gov/nceh/lead/ACCLPP/Final Document 030712.pdf

5 In 2012, the upper value of the reference range (established as the 97.5 percentile) was 5 pg/dL.

® Centers for Disease Control and Prevention. 2012. CDC Response to Advisory Committee on Childhood Lead
Poisoning Prevention Recommendations in "Low Level Lead Exposure Harms Children: A Renewed Call of
Primary Prevention". Atlanta: US Department of Health and Human Services. Available from:
http://www.cdc.gov/nceh/lead/acclpp/cdc_response lead exposure recs.pdf.

7 Centers for Disease Control and Prevention. 2015. Fourth National Report on Human Exposure to Environmental
Chemicals, Updated Tables, February 2015. Atlanta: US Department of Health and Human Services. Available at:
http://www.cdc.gov/biomonitoring/pdf/FourthReport_UpdatedTables_Feb2015.pdf.

8 National Toxicology Program defines sufficient evidence: “An association is observed between the exposure and
health outcome in studies in which chance, bias, and confounding could be ruled out with reasonable confidence.”
Although this health consultation does not discuss the general strengths and limitations of each study, the National
Toxicology Program report does (see
http://ntp.niehs.nih.gov/ntp/ohat/lead/final/monographhealtheffectslowlevellead_newissn_508.pdf).

° For decreased 1Q, separate studies with sufficient evidence of an association exist for both <5 pg/dL and <10
pg/dL BLLs in children.



http://ntp.niehs.nih.gov/ntp/ohat/lead/final/monographhealtheffectslowlevellead_newissn_508.pdf
http://www.cdc.gov/biomonitoring/pdf/FourthReport_UpdatedTables_Feb2015.pdf
http://www.cdc.gov/nceh/lead/acclpp/cdc_response_lead_exposure_recs.pdf
http://www.cdc.gov/nceh/lead/ACCLPP/Final_Document_030712.pdf
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S Delays in puberty (<10 pg/dL).!°

Health Effects of Lead on Developing Fetuses — Lead crosses the placenta; consequently,
it can pass from a pregnant woman to her developing fetus. To prevent exposure to the
developing fetus and newborn, follow-up testing, increased patient education, and
environmental, nutritional, and behavioral interventions are indicated for all pregnant
women.

The U.S. Environmental Protection Agency’s (USEPA) Reference Dose (RfD) Work Group
considered developing a RfD for inorganic lead; but the work group concluded that was
inappropriate given the medical observations and scientific research obtained over the decades'!.
This extensive information indicates the degree of uncertainty is low about health effects of lead,
and that the effects of children’s neurobehavioral development could occur at blood levels so low
as to be without a threshold'!.

Neither ATSDR nor USEPA has developed a health-based screening guidelines (minimal risk
level (MRL), RfD) for lead because there is no clear threshold for some of the more sensitive
health effects associated with lead exposures. ATSDR cannot use the usual approach of
estimating exposure doses to an environmental contaminant and then comparing that dose to a
health based comparison value (such as an MRL or RfD). Instead, ATSDR assessed exposure to
lead by using USEPA’s Integrated Exposure Uptake Biokinetic (IEUBK) model for lead in
children. The IEUBK model is designed to integrate exposure with pharmacokinetic modeling to
predict blood lead concentrations. The IEUBK model combines exposure assumptions (e.g.,
daily amount of water ingestion) along with physiologically based assumptions (e.g., the
relationship between lead uptake and blood lead levels) to predict blood lead concentrations in
young children exposed to lead from several sources and by several routes. The IEUBK model
mathematically and statistically calculates exposure from lead in air, water, soil, dust, diet, paint,
and other sources and predicts the risk of elevated blood lead levels in children 6 months to 84
months (7 years) of age. There is currently no generally accepted model for predicting blood lead
concentrations for children over 7 years of age.

IEUBK Analysis of Lead In Reedy River Surface Water

ATSDR used the IEUBK model to assess the potential public health hazard from exposure to the
elevated lead levels detected in the Reedy River surface water on August 13, 2013. ATSDR
evaluated a recreational scenario of a young child playing and swimming in the Reedy River.
ATSDR chose a child because children are at greater risk than adults from the effects of lead.
Children incidentally ingest more water than adults while swimming and a child’s lower body

10 National Toxicology Program. 2012. TP Monograph on Health Effects of Low-level Lead. Office of Health
Assessment and Translation, Division of the National Toxicology Program, National Institute of Environmental
Health Sciences, National Institutes of Health, U.S. Department of Health and Human Services. June 2012.
1'US Environmental Protection Agency. 2004. Lead and compounds (inorganic). Integrated Risk Information
System. Washington, DC. July 8, 2004. Available from:
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0277 _summary.pdf.
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weight and high intake rate results in a greater dose of lead per unity of body weight. ATSDR
also considers children to be more sensitive and vulnerable to lead exposure.

Even though the elevated surface water lead levels were detected during one sampling event in a
shallow portion of the Reedy River, ATSDR’s IEUBK analysis assumes a child would frequently
play and swim during the summer in an area of the Reedy River deep enough for swimming in
water containing lead levels consistent with levels detected in surface water samples collected on
August 13, 2013.

ATSDR used the recreational exposure scenarios of a six-year-old child swimming for two hours
in the Reedy River surface water two days a week for three to four months and for two hours a
day one day a week for three to four months. ATSDR evaluated the swimming exposure to the
average lead concentration of 3,020 pug/L in the surface water using incidental surface water
ingestion rates of 0.12 liters per hour (L/hr) for a reasonable maximum exposure (RME) and
0.049 L/hr for a central tendency exposure (CTE).!? The RME scenario refers to people who are
at the high end of the exposure distribution (approximately the 95" percentile) with higher than
average water-intake rates. The CTE rate refers to persons who have average or typical water
intake rates. ATSDR ran the [IEUBK model (IEUBKwin Model 1.1 Build 11) following USEPA
guidance for assessing intermittent or variable exposures at lead sites.'? 14

For this recreational scenario ATSDR used the IEUBK alternate source data input and the
following input parameters:
e Age - six-year-old child (72 to 84 months)
e Alternate lead intake from river surface water:
Two days a week
RME scenario — (3020 pug/L) (0.12 L/hours) (2 hours/day) (2 day/7 days) = 207

ng/day
CTE scenario — (3020 pg/L) (0.049 L/hours) (2 hours/day) (2 day/7 days) = 85

ng/day

One day a week
RME scenario — (3020 pug/L) (0.12 L/hours) (2 hours/day) (1 day/7 days) = 104

ng/day
CTE scenario — (3020 pg/L) (0.049 L/hours) (2 hours/day) (1 day/7 days) =42

ng/day
Total lead absorption from river surface water — 50%
Residential soil and soil along the river (average background from USGS) — 25 mg/kg
Blood lead level reference for risk estimation — 5 pg/dL
Air, diet, tap water intakes set at defaults.

12 Agency for Toxic Substances and Disease Registry. 2014. Division of Community Health Investigations (DCHI)
Exposure Dose Guidance for Water Ingestion. Atlanta: US Department of Health and Human Services. November
2014.

13 US Environmental Protection Agency. 2003. Assessing Intermediate or Variable Exposures at Lead Sites. EPA
504-R-03-008 OSWER #9285.7-76. Washington, DC. February 2003.

14 US Environmental Protection Agency. 2016. Emails from Mark Follansbee, SRC, Inc. and EPA Technical
Review Workgroup, related to IEUBK model. April 27, 2016 and May 3, 2016.
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The IEUBK analyses estimated probabilities of exceeding CDC’s blood lead reference level of 5
ng/dL and geometric mean BLL for the recreational scenario of a young child playing and
swimming in the Reedy River (see Table 2). The results of the IEUBK analyses for swimming
two days a week indicate that there is a high probability (over 75%) that a child’s BLL would be
above the CDC blood lead reference level of 5 pg/dL. Swimming one day a week results in a
probability over 35% that a child’s BLL would exceed the 5 ng/dL blood lead reference. Also,
the estimated geometric mean BLLs are above the blood lead reference level of 5 pg/dL. The
CDC recommends a follow-up evaluation and primary prevention of lead exposure be initiated
for a BLL over 5 pg/dL.

Table 2. IEUBK Estimated Probabilities and Estimated Geometric Mean Blood Lead
Levels
For a Six-Year-Old Child Swimming in the Reedy River Surface Water

Reasonable
Maximum Exposure Two hour a day % os
(RME) Two days a week
3,020
Two hour a day " o
0.12 .
One day a week
Two hour a day
Central Tendenc 76 6.9°b
Exposure (CTE)y Two days a week
3,020
0.049 Two hour a day
3 42
One day a week
Note:

BLL - Blood Lead Level

pg /L — micrograms per liter — parts per billion (ppb)
L/hr - liter per hour

pg/dL — microgram per deciliter

a — Surface water samples collected August 13, 2013.
b — Estimated geometric mean BLL greater than CDC’s blood lead reference level of 5 pug/dL.

To determine the impact incidental ingestion of Reedy River surface water has on the estimated
percent probabilities of exceeding the blood lead reference level and geometric mean BLLs in
Table 2, ATSDR used the IEUBK model to evaluate a six-year-old child with a RME to soil
containing 25 mg/kg lead (using default air, diet, tap water intakes) without any exposure to the
river surface water. The IEUBK analyses of a child exposed to 25 mg/kg lead in soil resulted in a
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very low probability (less than 0.02%) that a child’s BLL would be above the blood lead
reference level of 5 ug/dL and a low geometric mean BLL of 0.9 ug/dL. A comparison of the
IEUBK results indicate that for this recreational swimming scenario the contribution of lead
from intermittent incidental surface water ingestion is the most significant route of lead exposure
and that the contribution of lead from the soil, air, diet, and tap water is much less of an exposure
issue and not of concern.

Discussion

Adverse neurobehavioral development effects could occur if children regularly swim and
incidentally ingest surface water containing elevated levels of lead consistent with levels
detected in Reedy River surface water samples collected in August 2013 between the Cedar Lane
Road (Highway 183) bridge and the Long Branch confluence with the Reedy River. The IEUBK
analyses estimates probabilities of 98% and 76% of exceeding blood lead reference level of 5
ug/dL for a six-year-old child swimming twice a week for three to four months in the Reedy
River surface water containing elevated lead levels. The IEUBK estimated probabilities of 84%
and 35% for swimming one day a week for three to four months. These IEUBK estimates
indicate that there would be a high probability a child’s BLL would be above the CDC blood
lead reference level of 5 ng/dL if they regularly swam in river water containing levels of lead
consistent with levels detected in August 2013. Also, the estimated mean BLLs in Table 2 are
higher than the CDC blood lead reference level of 5 ug/dL, the level that is used to identify
children with excess exposure to lead and to initiate follow-up evaluation and primary prevention
of lead exposure. Health effects studies of children provide sufficient evidence that blood lead
levels less than 5 ug/dL in children are associated with adverse neurological effects such as
decreased academic achievement, intelligence quotient (IQ), and specific cognitive measures,
and increased incidence of attention-related and greater incidence of problem behavior.

Although the IEUBK analyses results indicate there is the potential for harmful health effects
according to the August 13, 2013 data, additional surface water monitoring needs to be
conducted as soon as possible in areas where children swim. To adequately characterize the
current recreational swimming exposure and to confirm whether the August 2013 data are
representative of the lead levels in areas where children swim, surface water monitoring should
be conducted on a two week sampling frequency from May to August when children are more
likely to swim in the river.

Limitations

The application of these IEUBK results to current exposures of lead in Reedy River surface
water is limited by the surface water data. The lead data used in this analysis were from only five
Reedy River surface water samples collected on August 13, 2013 downstream from the site in
locations too shallow to swim. Surface water samples have not been collected from areas where
children swim.

Reedy River water samples collected on the site in 2011 and 2012 showed lead levels about three
orders of magnitude lower than the lead levels detected in the August 2013 samples. During the
August 13, 2013 surface water sampling event, samples were not collected upstream of the Cedar
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Lane Road bridge on or near the site to determine if the lead is coming from the site. Therefore,
the source of the elevated lead concentrations detccted in the Reedy River surface water is
unknown. In addition, ATSDR was not provided the analytical data reports or the analytical
quality assurance reports for the August 2013 sampling event, in which lead and copper were the
only metals rcported for the surface water samples.

Conclusions

ATSDR concludes a child’s neurobehavioral development could be effected if the child
trequently swims and incidentally ingest surface water containing elevated levels of lead
consistent with levels detected in Reedy River surface water samples collected on August 12,
2013 between the Cedar Lane Road (Highway 183) bridge and the Long Branch confluence with
the Reedy River. ATSDR’s conclusion is limited because ATSDR’s analysis assumes the
clevated lead levels detected in the Reedy River surface water samples collected on August 13,
2013 are representative of what children would be exposed to in areas downstream wherc
children swim. Also, to adequately characterize the current recrcational exposure to lead in the
Reedy River water, the surface water needs to be regularly monitored during the summer in
locations where children swim.

Recommendations

1. Surface water monitoring should be conducted as soon as possible in locations along the
Reedy River where children swim.

2. Determine the source of lead contamination.

ATSDR will evaluate the new surface water monitoring data collected in locations where
children swim.

Please do not hesitate to contact me if you have any questions or concerns. I can be reached at {770)
488-0736 or by ermnail at jah§ @cdc.gov.

Sincerely,

e ist
Central Branch
Division of Community Health Investigations

ce:
Leann Bing, ATSDR, Region [V Representative

Glenn Adams, EPA Region IV, Scientific Support Section Chief

Kayse B. Jarman, SC DHEC, Federal Remediation Section Project Manager





