
 

Glynn County Superfund Sites  

Risks to Humans and Wildlife  
LCP Chemicals Superfund Site Technical Assistance Report 

January 2013 

In This Issue 
 

This Technical Assistance 
Report covers Human and 
Ecological Risk Assessments for 
the Marsh and Uplands at the 
LCP Chemicals Superfund Site.  
The newsletter begins with an 
overview of Risk Assessments, 
the purpose, steps in the 
process, and the difference 
between human and ecological 
Risk Assessments. 

 
The reports reviewed are: 

 
HUMAN RISKS 

 
Human Health Baseline Risk 
Assessment for the Estuary, 
Operable Unit 1 Marsh 
Trespasser, Fish and Shellfish 
Consumer, Clapper Rail 
Consumer July 2011  

 
Human Health Baseline Risk 
Assessment for the Uplands 
Soils at the LCP Chemicals Site 
July 2011 
 

ECOLOGICAL RISKS 
 

Baseline Ecological Risk 
Assessment for the Estuary at 
the LCP Chemical Site April 
2011  
 
Baseline Ecological Risk 
Assessment for the Upland at 
the LCP Chemical Site  August 
2010 

A Risk Assessment is performed to identify, examine, and estimate risks in   

many environmental situations. Risk Assessments are conducted at polluted 

sites to provide a scientific estimate of risk caused by hazardous chemicals at 

the site. The two most common Risk Assessments are Human Health Risk 

Assessments, which estimate risks to humans, and Ecological Risk Assessments, 

which estimate risks to plants and animals.  Typically, the Assessments  are 

completed during the Remedial Investigation step of the Superfund cleanup 

process. Risk Assessments are used by decision‐makers to: 
 

 Determine the need for site cleanup actions 

 Create numerical cleanup goals for each chemical 

 Decide how cleanup actions should occur to protect humans, plants, 

and animals 
 

Both Human and Ecological Risk Assessments provide important information 

that is used during the cleanup process, but are conducted differently to account 

for differences between human and ecological communities. The U.S. 

Environmental  Protection Agency has developed separate guidelines for the 

two types of assessments. 
 

 Human - Health outcomes of individuals, and known biology of a 

single species 

 Ecological -  Information on population health, and unknown 

biology of multiple species 

  

What Are Risk Assessments? 

Clapper Rail and chick.  Photo by Greg Lavaty 



Risk assessments are conducted in a series of 

steps for contaminated sites. 
 

Planning and Scoping: Consider and search for infor-

mation about the polluted site and potential exposures 

to site‐related chemicals by determining who and what 

are at risk, where risk might occur at the 

site, what the site‐related stressors are, where the haz-

ards come from, and how exposure occurs. 
 

Hazard Identification: Decide which site-related 

chemicals may be hazardous to humans, plants, and 

animals at or near the site. These chemicals are identi-

fied as contaminants of concern (COCs). 
 

Problem Formulation: Determine in what ways hu-

mans, plants, or animals (receptors) may be exposed to 

chemicals. Specific ways of possible exposure are 

known as exposure pathways. 
 

Dose‐Response Assessment: Identify the relationship 

between the amount of the chemical that the receptor is 

exposed to and the resulting negative health effects. 
 

Exposure Assessment: Perform mathematical equa-

tions using sampling results from the site, toxicity in-

formation about specific chemicals, and exposure as-

sumptions to determine how much of the hazardous 

substances receptors come in contact with. 
 

Risk Characterization: Considering the results from 

previous steps, estimate how much risk site‐related 

chemicals pose to Receptors. 
 

Uncertainty Analysis: To better understand the  

strength of the assessment as a predictive tool, identify 

what information or data may be missing or incom-

plete. 

Purpose 
 

This Human Health Baseline Risk Assessment for the 

Estuary, Operable Unit 1 Marsh Trespasser, Fish and 

Shellfish Consumer, Clapper Rail Consumer July 2011  
evaluates the risks of human contact with site-related, 

hazardous chemicals. The Assessment specifically con-

siders risks to the marsh trespasser and consumers of 

the fish, shellfish, and bird. 
  

To complete the Assessment, potentially hazardous 

chemicals were evaluated. These are chemicals de-

tected in sediment and edible marsh animals. The in-

formation was used to estimate the amount of risk that 

the chemicals pose to specific groups of people (marsh 

trespassers and consumers of fish, shellfish, and clap-

per rail).  
 

The results of this risk assessment will be used to de-

cide if cleanup activities are needed in the estuary por-

tion of the LCP Chemicals site.  
 

Data Used 
 

This report used data from sediment and animal sam-

ples collected in the marsh area to identify hazardous 

chemicals, also referred to as constituents of potential 

concern and to examine human exposure to those con-

stituents.  
 

Chemicals for this site include polychlorinated bi-

phenyls (PCBs), polycyclic aromatic hydrocarbons 

(PAHs), and metals.  Data on marsh sediment were 

gathered from limited surface sediment samples be-

tween 2000 and 2007. Data on fish and shellfish were 

collected between 2002 and 2006. Data on clapper 

rail, a small game bird, were gathered from tissue sam-

ples collected between July and August, 1995.  
 

Explanation of Risk 
  

The Assessment provides estimates of risk for both 

cancer and harmful non-cancer conditions such as re-

productive, developmental or immune problems. Data 

about chemicals and their amounts at the site are run 

through mathematical equations to produce risk esti-

mations. The results are compared to numbers pro-

vided by the appropriate guidance to determine if site-

related chemicals pose unacceptable risk to humans. 

Unacceptable cancer risk is defined as 1 additional 

Human Health Risk From The Marsh Steps In A Risk Assessment 

 

 
 

Contaminant of Concern: Chemicals that are  

potentially site‐related and of sufficient quality to be 

used in a risk assessment 
 

Receptor: The human or ecological entity exposed  

to a stressor 
 

Risk: The possibility and probability of suffering 

harm  
 

Stressor: Any chemical, biological, or physical  

entity that may cause harmful effects  

Risk Assessment Lingo 



cancer per 10,000 people and acceptable risk is 1 ad-

ditional cancer per 1,000,000 people.  
 

Risk was estimated for four different groups of peo-

ple. The following groups are the receptors, people 

who may be exposed to site-related toxic chemicals:  
 

 Marsh trespasser  

 Consumers of Recreationally Caught Fish  

 Hypothetical High Quantity Consumers of 

Fish  

 Consumers of Shellfish 
 Consumers of Clapper Rail 

 

Results 
 

Risk characterization results for all receptor groups:  
 

Marsh Trespasser  

- Acceptable non-cancer risk. 

- Acceptable cancer risk; risk estimations at the low 

end or below the range 1 per 10,000 people.  
 

Consumers of Recreationally Caught Fish  
- Unacceptable non-cancer risk to adults, teenagers, 

and children under a scenario that considers a reason-

able amount of maximum contact with chemicals 

(Reasonable Maximum Exposure scenario).  

 Acceptable cancer risk; however, risk is at the 

high end of the acceptable range. 

 

Hypothetical High Quantity Consumers of Fish  
- Unacceptable non-cancer risk to adults, teenagers, 

and children.  

- Unacceptable cancer risk under a Reasonable Maxi-

mum Exposure scenario. 
 

Consumers of Shellfish  
- Unacceptable non-cancer risk to adults and children 

under a Reasonable Maximum Exposure scenario.  

- Acceptable cancer risk.  
 

Consumers of Clapper Rail  
- Unacceptable non-cancer risk to adults under a Rea-

sonable Maximum Exposure scenario.  

- Acceptable cancer risk; however, risk under a Rea-

sonable Maximum Exposure scenario is at the high 

end of the acceptable risk range.  
 

Cleanup Goal 
 

The Assessment results indicate that the scenarios that 

would encourage the development of cleanup options 

or goals, are the Recreational Fish Consumer, the Hy-

pothetical High Quantity Fish Consumer, the Shellfish 

Consumer, and the Clapper Rail Consumer. The can-

cer risk values for these scenarios are slightly above 

the trigger level of 1 per 10,000 people.  
 

The Reasonable Maximum Exposure non-cancer risks 

in the fish and bird consumption scenarios would trig-

ger cleanup goal development. Remedial Goal Op-

tions, or cleanup options, are presented for the chemi-

cals of concern, Aroclor 1268 (a PCB) and mercury (a 

metal), in the Risk Assessment report. 

 

Clapper Rail and chick 

Turtle River and the surrounding creeks are popular fishing 
areas for recreational and subsistence fishers.   

Photo by Daniel Parshley  

Spotted Seatrout are a popular food fish.  
Photo by James Holland 



Purpose 
 

This Human Health Baseline Risk Assessment relies 

on information from earlier investigations of the LCP 

site to evaluate the Upland Area’s possible risks to 

humans.  Potential site-related, risk-posing chemicals 

were identified based on collected data and guidance 

provided by the U.S. Environmental Protection 

Agency (EPA).  A risk assessment was performed to 

determine ways in which humans may come in con-

tact with hazardous chemicals and to estimate the 

overall risk to different groups of humans, such as 

workers, trespassers, and future residents.  
 

Upland Areas 
 

The entire Upland Area was divided into 4 sections, 

referred to as quadrants (as shown in the map below). 

The off-site tank farm was considered as an addi-

tional section. Chemical locations and amounts vary 

across the Upland Area. Therefore, the site was di-

vided into quadrants to provide area-specific risk esti-

mations. Chemicals of potential concern at the site 

include polychlorinated biphenyls (PCBs), poly-

cyclic aromatic hydrocarbons (PAHs), metals, and 

volatile organic compounds (VOCs). 

 

 

 

 
Explanation of Risk Values 
 

The Assessment provides estimates of risk for both 

cancer and harmful non-cancer conditions. Data 

about chemicals and their amounts at the site are run 

through mathematical equations to produce risk esti-

mations. The results are compared to numbers pro-

vided by the appropriate guidance to determine if site 

related chemicals pose unacceptable risk to humans. 

Unacceptable cancer risk is defined as 1 additional 

cancer per 10,000 people and acceptable risk is 1 ad-

ditional cancer per 1,000,000 people .  
 

Risk was estimated for four different groups of peo-

ple. The following groups are the receptors, people 

who may be exposed to site-related toxic chemicals: 
  

 Commercial/Industrial worker  

 Excavation worker (future)  

 Trespasser (future and current)  

 Hypothetical resident (future)  
 

Results 
 

Risk characterization results for all receptor groups:  
 

Commercial/Industrial Worker  

- Acceptable non-cancer risks in all quadrants  

- Acceptable cancer risk; all estimations within or 

below risk range  
 

Excavation Worker (future)  

- Unacceptable non-cancer risk in quadrant 4; accept-

able risk levels in other quadrants  

- Acceptable cancer risks; risk estimations at the low 

end or below acceptable range  
 

Trespasser (future and current)  

- Acceptable non-cancer risks in all quadrants  

- Acceptable cancer risks; risk estimations at the low 

end or below range  
 

Hypothetical Resident (future)  

- Unacceptable non-cancer risks at quadrants 2, 3, 

and 4. Acceptable non-cancer risks at quadrant 1 and 

the offsite tank farm  

- Cancer risks within acceptable range for all quad-

rants except for quadrant 4, which was 1 per 10,000 

people. 
 

Human Health Risk From The Uplands 

Upland areas at the LCP Site were divided into 4  
quadrants for risk evaluation. 



Cleanup Goals 
 

Risk-based soil concentration goals were developed 

for each chemical of potential concern for the non–

cancer and cancer effects of each receptor group.  

The soil concentrations can be used as Remedial Goal 

Options, or goals to be achieved by site cleanup ac-

tions. Soil sample results will be compared to these 

concentration goals to determine the areas that need to 

be addressed during cleanup activities. According to 

these comparisons, cleanup may be where cancer and 

non-cancer risks are “acceptable.”  
 

Cancer risk estimates indicate that the Industrial 

Worker and Hypothetical Resident receptor groups 

may guide development of cleanup goals for one or 

more of the quadrants.  
 

Non-cancer hazard estimates for the Industrial 

Worker, Excavation Worker, and Hypothetical Resi-

dent will guide the development of cleanup goals for 

one or more of the quadrants.  

 

Uncertainty Analysis 
 

It is important to acknowledge that all risk assess-

ments produce somewhat uncertain risk estimation 

results. Sampling errors, lacking data, and assump-

tions about human exposure to chemicals may con-

tribute to uncertainty. The report states that conserva-

tive assumptions were used throughout this risk as-

sessment and, therefore, at least partially guarded 

against the underestimation of risks.  

  
 
 

 

Purpose  
 

This report presents the Site Investigation/ Analysis 

And Risk Characterization steps of the Baseline Eco-

logical Risk Assessment for the Estuary at the LCP 

Site.  
 

The Assessment was conducted to evaluate the risks 

to estuary wildlife posed by exposure to chemicals 

found at the LCP Site. The concentrations of chemi-

cals found in estuary sediment, birds, reptiles, mam-

mals, and fish were entered into mathematical models 

to estimate risk levels.  

The primary Chemicals of Potential Concern, at the 

site are:  
 

 Mercury (including methylmercury)  

 Aroclor 1268  

 Lead  

 Polynuclear aromatic hydrocarbons 

(PAHs)  
 

Other Chemicals of Potential Concern include the 

metals arsenic, chromium, copper, nickel, and zinc.  

Domains at the LCP Site: -Domain 1: LCP Site, salt marsh  
-Domain 2 & 3: salt marsh with tidal creeks  
-Domain 4: divide based on creek and river flow  
Image source: BERA OU1, Figure 3-1  

Ecological Risk From the Marsh 

The Green Heron had a higher risk than other birds and  
animals.  Photo by James Holland 



Data Used  
 

The ecological conditions of the estuary were evalu-

ated from 2000-2007. Sediment, water and wildlife 

samples were analyzed for chemicals. These were 

compared to chemical levels at reference sites, i.e. 

those sites not effected by LCP contaminants.  
 

The models used to estimate risk level look at the fol-

lowing ways in which the Estuarine wildlife is ex-

posed to LCP contaminants:  
 

 Direct contact with water/sediment  

 Ingestion of water/sediment  

 Ingestion of prey items  
 

By using representative animals in these models, sev-

eral different kinds of estuarine wildlife are assessed 

for their possible risk of exposure to these contami-

nants. Field and lab studies are used to determine how 

the health of these animals would be effected.  
 

Results 
 

Natural Attenuation: No natural reduction in the 

concentration of chemicals occurred in the sediment 

over time.  
 

Creek Water: Mercury and Aroclor 1268 concentra-

tions were greater than the State criteria for protection 

of aquatic wildlife. 
  

Creek and Marsh Sediment: Mercury, Aroclor 1268, 

lead and Poly Aromatic Hydrocarbons were found at 

concentrations that would likely have harmful effects 

on wildlife.  
 

Estuary Wildlife: Animals with mean chemical con-

centrations above reference site levels:  
 

 Mercury and Aroclor 1268: Cordgrass, 

Eastern oysters, Fiddler crabs, Blue crabs, 

Mummichog, Large finfish.  

 Lead: Cordgrass, Eastern oysters, Fiddler 

crabs, Blue crabs, Mummichogs  
 

Characteristics of the Benthic Community: The 

LCP site had fewer bottom dwelling animals (benthic 

species) present and fewer individuals as compared to 

reference sites.  
 

Toxicity Tests  
 

Amphipods, or small crustaceans, and grass shrimp 

were exposed to sediment from the LCP site to test its  

 

toxicity. Tests show amphipod reproduction and grass 

shrimp embryo development were affected due to ex-

posure to the LCP sediment.  
 

Hazard Quotients (HQ): HQs were developed for 

various estuary wildlife where an HQ >1 indicates ad-

verse health effects are possible due to chemical expo-

sure; the highest HQs are in ().  
 

 Field-caught finfish: 

  Methylmercury: silver perch (1.54); red 

drum (1.04); spotted sea trout (2.21)  

 Aroclor 1268: silver perch (1.36); black 

drum (1.24); spotted seatrout (1.14); 

striped mullet (4.04) 
 

HQs based on Food-Web Models for seven represen-

tative animals exposed to food containing mercury, 

methylmercury, Aroclor 1268 and lead, where an HQ 

> 1 indicates adverse health effects are possible due to 

COPCs; the highest HQs are in parentheses. 
 

 Animals, Turtles, and Birds: 

 Methylmercury: red-winged blackbird 

(1.0); clapper rail (2.96); green heron 

(10.6)  

 Aroclor 1268: marsh rabbit (4.82); raccoon 

(4.87); river otter (3.94)  

 Diamondback terrapin: All HQs are < 1. 
  

Conclusions 
 

Due to exposure to chemicals at the LCP site: benthic 

animals are at risk; omnivorous birds, herbivorous 

mammals, omnivorous mammals and piscivorous 

mammals are at minimal risk; piscivorous birds are at 

moderate risk; omnivorous reptiles and finfish are at 

no risk.  

Redwing Blackbird.  Photo by James Holland 



Purpose 
 

This report presents the Site Investigation/ Analysis and 

Risk Characterization steps of the Baseline Ecological 

Risk Assessment for the Upland Area of the LCP 

Chemicals Superfund Site.  
 

These steps are conducted to evaluate the risks to wild-

life posed by exposure to chemicals related to the LCP 

Site. Data on chemical concentrations in Upland soil 

and in birds and mammals are entered into mathe-

matical models to estimate risk levels. 
 

Data Evaluated 
 

The models used to estimate risk levels for Upland LCP 

wildlife take the following information into account: 
 

 Feeding behaviors and patterns of bird and 

mammal species  

 Concentrations of Chemicals of  Potential 

Concern in Upland soil  

 Concentrations of chemicals in Upland wild-

life  
 

The chemicals that were assessed for risks to wildlife:  
 

 Polychlorinated biphenyls (PCBs)  

 Polycyclic aromatic hydrocarbons (PAHs)  

 Metals  

 Antimony     

 Copper  

 Nickel  

 Vanadium  

 Zinc  

 Mercury  

Results 
 

Risk levels were determined for earthworms, eight bird 

species, and six mammal species.  
 

Based on laboratory experiments, it was determined that 

Upland chemicals do not pose a risk to earthworms. 

Each bird and mammal species was selected to repre-

sent a specific type of feeding behavior. Risk levels 

were modeled for the following types of land feeding 

behaviors:  
 

 Seed eating birds and mammals  

 Insect eating birds and mammals  

 Meat eating birds and mammals  
 

The model estimated that Upland chemicals pose mod-

erate risk to seed eating mammals and insect eating 

mammals. The other birds and mammals are expected 

to experience low risks. 
  
Risk levels for each chemical were also estimated for 

land and estuary feeding birds and mammals. The fol-

lowing are land and estuary feeding behaviors:  
 

 Insect eating birds and mammals  

 Insect and crustacean eating birds  

 Crustacean eating birds  

 Fish eating birds  

 Meat and plant eating mammals  

 Meat eating mammals  

Ecological Risk From the Uplands 

Animals like raccoons forage in the marsh and upland areas. 
Photo by James Holland 
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More Information 

 

This update and more information about the Glynn 

County Superfund Sites can be accessed at: 

www.glynnenvironmental.org 

 

For more information, contact the Glynn  

Environmental Coalition 

 

Phone: 912-466-0934 

 

Email: gec@glynnenvironmental.org 
 

 

This project has been funded wholly or partly by the U.S. Environ-

mental Protection Agency under Assistance Agreement Numbers 

198448298, 198453298, 199485001 to The Glynn Environmental 

Coalition, Inc. The contents of this document do not necessarily 

reflect the views and policies of the U.S. Environmental Protection 

agency, nor does mention of trade names or commercial products 

constitute endorsement or recommendation for use.  This report 

has been written by Dr. Peter deFur, Environmental Stewardship 

Concepts, LLC. 

The model results indicated that Upland chemicals 

do not pose unacceptable risks to insect eating birds. 

Lead poses an unacceptable risk to insect and crusta-

cean eating birds, insect and fish eating birds, and 

crustacean eating birds. Mercury poses an unaccept-

able risk to insect and fish eating birds, crustacean 

eating birds, and fish eating birds. PCBs pose an un-

acceptable risk to insect eating mammals, meat and 

plant eating mammals, and meat eating mammals.  

 

Uncertainties 
 

Models are useful but imperfect risk estimation 

tools. It is important to identify uncertainties in the 

risk-estimating model.  The models used in this 

BERA rely on collected data and professional 

knowledge to make assumptions about the ways in 

which wildlife may come in contact with site-related 

chemicals.  


