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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  
1-888-42ATSDR 

or 
Visit our Home Page at: http://www.atsdr.cdc.gov  
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Statement of Issues 

The Agency for Toxic Substances and Disease Registry (ATSDR) in Atlanta, Georgia, is a 
federal agency within the U.S. Department of Health and Human Services. It is investigating 
environmental contamination that might be associated with the LCP Chemicals Superfund Site 
(LCP site) in Brunswick, Georgia. As part of its investigation, ATSDR is working with the U.S. 
Environmental Protection Agency (EPA), the Glynn County Health Department, the Georgia 
Division of Public Health, and the Glynn Environmental Coalition. This investigation will 
eventually result in a public health assessment for the LCP site. Until then, ATSDR is releasing 
this health consultation so that residents will be aware of the public health significance of soil 
samples from the Arco neighborhood. 

During a public availability session, held in the Arco neighborhood in September 2004, residents 
expressed concern about possible soil contamination in their neighborhood because of past 
activities at the LCP site. ATSDR, the Georgia Environmental Protection Division and the Glynn 
Environmental Coalition provided comments to EPA.  EPA worked with the potentially 
responsible parties for the LCP site, who developed a sampling plan for off-site areas near the 
LCP site. 

Background 

A. Site Description and Demographics

The LCP site occupies approximately 550 acres of 
tidal marsh and dry land northwest of Brunswick, 
Georgia, along the Turtle River (see Figure 1, 
Appendix). Adjacent to the site is the historic 
Arco neighborhood. Using information from the 
2000 Census, ATSDR has estimated that about 
280 people live in the Arco neighborhood in 109 
households. Table 1 in the appendix shows more 
detailed information about the residents.  

Table 1. Demographic information about the 
Arco neighborhood, Brunswick, Georgia 

Total population  283 

White alone   123 
Black alone  150 
American Indian and 

Alaska Native alone 2 
Asian alone 4 
Native Hawaiian and 

Other Pacific Islander alone 0 
Some other race alone 0 
Two or more races 4 

Children aged 6 years
  and younger 39 
Adults aged 65 years 
   and older 13 
Females aged 15 to 44 years 74 
Hispanic or Latino  16 

Total Housing Units 109 
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B. Previous Soil Sampling of the Arco Neighborhood 

In 1995, EPA collected surface soil samples (the top 3 inches) from five residences in the Arco 
neighborhood. One composite sample was collected from each front yard and another composite 
sample was collected from each back yard. Each composite sample consisted of 5 discrete soil 
samples that were mixed together. The concentration of lead, mercury, and a polychlorinated 
biphenyl (specifically Aroclor 1268) were measured in each sample. The following 
concentrations of each chemical were detected: 

# mercury concentrations ranged from nondetectable to 2.2 ppm1, 
# Aroclor 1268 ranged from 0.12 to 2.2 ppm, and 
# lead ranged from 36 to 300 ppm. 

C. Current Soil Samples From the Arco Neighborhood 

Because a relatively small number of yards were sampled, residents are concerned that other 
properties in the neighborhood might be contaminated with waste from the LCP site. Therefore, 
with EPA’s supervision, the companies responsible for cleanup of the LCP site agreed to 
resample the Arco neighborhood. With input from the Glynn Environmental Coalition, their 
technical advisor, local residents, Georgia Environmental Protection Division, and ATSDR, EPA 
and the companies responsible for cleanup developed a sampling plan for the Arco 
neighborhood. Following several revisions, the final sampling plan consisted of dividing the 
Arco neighborhood into 36 grids. Soil samples would initially be collected from grids 1 to 16 
and 33 to 36 because these grids are closer to the LCP site boundary (see Figure 2 in the 
appendix for the layout of the grids). Depending upon the results of these initial samples, EPA 
and the companies responsible for the LCP cleanup would decide if the other grids should be 
sampled. For the grids sampled in phase 1 (i.e., grids 1 to 16 and 33 to 36), two composite soil 
samples were collected from each grid. One composite sample consisted of five discrete soil 
samples from a depth of 0 to 3 inches. The other composite soil sample from the same grid 
consisted of five discrete soil samples from a depth of 0 to 12 inches. ATSDR requested the 0 to 
3 inch soil samples because this depth provides more useful information about what 
contaminants people are coming in contact with as they work, play, and garden outside. The 
other composite sample of 0 to 12 inches was collected to be consistent with the sample design 
that was used to characterize contamination on the LCP site. The soil samples were measured for 
mercury, lead, arsenic, polynuclear aromatic hydrocarbons (PAHs), and polychlorinated 

 ppm = parts per million. Parts per million is one of several ways to indicate the concentration of a chemical in soil. 
Specifically, ppm refers to the parts of chemical per million parts of soil. For example, if a chemical has a 
concentration of 10 ppm in soil, then every million parts of soil has 10 parts of the chemical. 
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biphenyls (PCBs), which include Aroclor 1268. Figure 3 in the appendix shows the approximate 
discrete sampling locations for each grid. More details about the sampling plan can be found in 
the “Work Plan for Off-Site Soil Sampling” prepared for EPA (GeoSyntec Consultants 2004). 

D. Results of Current Soil Samples From the Arco Neighborhood 

The results of the 0 to 3 inch soil samples from the Arco neighborhood that were collected in 
November 2004 showed the following chemical concentrations in surface soils: 

# PCBs ranged from not detected to 0.45 ppm for Aroclor 1268, 
# PAHs ranged from not detected to 100 ppm for the 2-methylnaphthalene (and 96 ppm for 

1-methylnaphthalene), 

# mercury concentrations ranged from 0.085 ppm to 1.34 ppm,

# arsenic concentrations ranged from 0.63 ppm to 4.25 ppm, and 

# lead ranged from 12 ppm to 935 ppm. 


Table 1 in the appendix shows the specific concentration of each chemical from the individual 
grids for the 0 to 3 inch composite soil sample. For the 0 to 12 inches soil samples, the 
concentration of the same chemicals were lower. The specific concentrations are available in the 
“Draft Data Report of Off-Site Soil Sampling” (GeoSyntec and MWH Americas, Inc. 2005). 

Discussion 

When children and adults work and play outside, they will, through hand-to-mouth contact, 
swallow small amounts of dirt and dust that cling to their hands. This activity can result in 
children and adults being exposed to harmful chemicals that are present in soil. The following 
section evaluates the public health significance of chemicals present in soils from the Arco 
neighborhood. 

A. Lead in Soil From the Arco Neighborhood

The concentration of lead in soils from the Arco neighborhood ranged from 12 ppm to 935 ppm, 
which can be compared to the average concentration of 17 ppm for soils from the eastern United 
States. While many of the grids contain lead levels well above the average soil concentration, the 
levels are typical for soils from urban levels. Urban soil often has lead levels of several hundred 
parts per million because of fallout from the historical use of leaded gasoline and because of past 
use of lead-based paint for homes. Therefore, it is not unusual to find 100 ppm to 300 ppm lead 
in soil from urban and suburban areas. However, one grid showed a composite soil lead 
concentration of 935 ppm, which means that some of the discrete soil samples that made up the 
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composite had higher lead levels. Therefore, EPA required the companies responsible for testing 
the soil to retrieve the archived discrete soil samples that went into making the composite sample 
for grid 15. The five discrete soil samples showed the following lead concentrations: 21 ppm, 23 
ppm, 29 ppm, 211 ppm, and 2,050 ppm. The discrete lead levels in soils from grid 15 are 
acceptable except for the residence with 2,050 ppm lead. The lead concentration in soil from this 
property indicates that other soils from this property are likely to be contaminated from lead. 
EPA has informed ATSDR that no one currently lives at this residence. If soil lead 
contamination at this level is widespread at this property, it could result in elevated blood lead 
levels in preschool children who play frequently at this property or who live at this residence in 
the future. 

The Centers for Disease Control and Prevention (CDC) reports that blood lead levels generally 
rise 3 to 7 micrograms per deciliter (Fg/dL) for every increase of 1,000 ppm of lead in soil or 
dust (CDC 1991; Bornschein et al. 1986; ATSDR 1988)2. CDC has established a blood lead level 
of 10 Fg/dL (10 micrograms of lead per deciliter of blood) as a level of concern.3 CDC 
established this value after evaluating a large number of rigorous epidemiologic and 
experimental studies. In particular, recent human studies have provided new evidence about the 
association between low-level lead exposure and child development (CDC 1991). CDC states 
that blood lead levels that exceed 10 Fg/dL are associated with decreased intelligence and 
impaired neurobehavioral development. Many other effects, including decreased stature or 
growth, decreased hearing, and decreased ability to maintain a steady posture, begin at these low 
blood lead levels and become more pronounced at higher blood lead levels. Lead’s impairment 
of the synthesis of vitamin D is detectable at blood lead levels of 10 to 15 Fg/dL. 

These lead-related effects are documented in several population studies that investigated the 
harmful effects of lead (ATSDR 1999; CDC 1991; etc.). The effects are difficult to identify in 
individuals with blood lead levels of 10 to 20 Fg/dL because the changes are subtle. The effects 
can be detected, however, when large groups of children are studied. 

In evaluating public health issues concerning children and lead, it is important to remember that 
children can become exposed to lead from many sources, in addition to lead coming from soils. 

2 Fg/dL = microgram per deciliter. The concentration of lead in blood is usually reported as micrograms 
of lead per deciliter of blood. A deciliter of blood is 100 milliliters of blood. Most human studies that 
evaluate the effects of lead on children now measure blood lead levels as micrograms per deciliter; 
therefore, health guidelines for blood lead are based on micrograms per deciliter. 

3 A deciliter equals 100 milliliters (mL) or about 3 ounces. 
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Here are a few examples of items that can be sources of lead: 
# paint chips, 
# food and candy, 
# drinking water, 
# lead-glazed cookware, 
# jewelry, and 
# toys. 

The source of lead in soils from the Arco neighborhood has not been determined. At least two 
possible sources are fallout from past use of leaded gasoline and weathering of outdoor leaded 
paint. Whether or not lead-containing material from the LCP site was disposed of in the 
neighborhood at some time in the past has not been determined. ATSDR encourages residents 
and others who know of improper disposal of material from the LCP site to contact the authors 
of this report. 

B. Other Chemicals in Soil From the Arco Neighborhood 

The levels of arsenic in soil from the Arco neighborhood are typical for soils in the eastern 
United States, that is, the concentrations detected are at background levels for soil. Specifically, 
the levels of arsenic in soil from the Arco neighborhood ranged from 0.6 to 4.2 ppm, which can 
be compared to the average concentration of arsenic in eastern U.S. soils of 4.8 ppm. The levels 
of mercury in soil from the Arco neighborhood ranged from 0.08 to 1.3 ppm, which can be 
compared to the estimated average concentration of mercury in eastern U.S. soils of 0.12 ppm 
(ATSDR 1992). 

When children and adults work and play outside, they can swallow small amounts of dirt and 
dust that cling to their hands. The estimated intake of mercury and arsenic in children and adults 
through such hand-to-mouth contact is far below levels that might cause harmful effects. 
Therefore, arsenic and mercury levels in soil from the Arco neighborhood are not a public health 
hazard. 

Small amounts of Aroclor 1268 were detected in soils from the Arco neighborhood; most of the 
other forms of PCBs were not detected. The estimated intake of Aroclor 1268 in children and 
adults from hand-to-mouth contact is far below levels that might cause harmful effects. 
Therefore, PCBs in soils from the Arco neighborhood are not a public health hazard. 

While most of the soils from the Arco neighborhood contains very low concentrations of PAHs, 
two PAHs were found at significantly higher levels, specifically 96 ppm for 1-methyl-
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naphthalene and 100 ppm for 2-methylnaphthalene. The estimated amount of exposure to PAHs 
(including 1-methylnaphthalene and 2-methylnaphthalene) from ingesting soil is far below levels 
that might cause harmful effects. Therefore, PAHs in soil from the Arco neighborhood are not a 
public health hazard. 

Conclusions 

Lead contamination at one property in the Arco neighborhood is a public health hazard because 
exposure to elevated levels of lead in soil could cause harmful effects in preschool children who 
frequently play there. Lead in soil at this property also could cause harmful effects in preschool 
children should a family move into this property in the future.  

If children’s blood lead levels exceed CDC’s level of concern of 10 µg/dL, children might 
experience the following harmful effects: 

# neurobehavioral effects, such as decreased intelligence or delays in development, 
# impaired growth (decreased stature), 
# altered vitamin D metabolism, 
# blood effects, such as changes in blood enzyme levels, and 
# decreased performance on hearing tests. 

The levels of lead in other soil samples from the Arco neighborhood are not a public health 
hazard. The levels of other chemicals (arsenic, mercury, PCBs, and PAHs) in soils from the Arco 
neighborhood are not a public health hazard. 

Recommendations 

ATSDR makes the following recommendations, on the basis of results from the recent soil 
sampling of the Arco neighborhood. 

1. 	 All preschool children, regardless of where they live, should have their blood lead levels 
determined.  

2. 	 ATSDR should provide information about ways to reduce exposure to lead in soil. 

3. 	 Residents with homes that were built before 1978 should have the interior and exterior of 
their homes tested for lead-based paint. 
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Public Health Action Plan 

1. 	 Residents who want to have blood lead levels determined in their children should contact 
the Glynn County Health Department, 2747 4th Street, Brunswick, GA 31520. Telephone: 
912-264-3961. 

2. 	 ATSDR will conduct community education during an upcoming public meeting to 
educate residents about ways to reduce exposure to lead in soil.  

3. 	 Residents in the Arco neighborhood who want to have their homes tested for lead-based 
paint should consult with Gary Hummel with the Glynn County Health Department, 1803 
Gloucester Street, Brunswick, GA 31520. Telephone: 912-264-3931; e-mail: 
gahummel@gdph.state.ga.us. 
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