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Human Health Risk Assessment 
 

An environmental study of the Greenwich High School campus grounds has been completed. This study was completed 
over several phases of investigation (July-August 2011, December 2011, February 2012, April 2012, and June-August 
2012). The results of the study are being summarized in a series of four reports; each report will have an associated 
Project Update that will summarize the information contained in that report. This Project Update discusses the Human 
Health Risk Assessment. 
 
Introduction 

Risk Assessment is an important part of the 
environmental study process. Two Risk Assessments 
have been completed for the Greenwich High School 
(GHS) Site: a Human Health Risk Assessment and an 
Ecological Risk Assessment. These Risk Assessments 
combine data collected during the investigations with 
information about possible exposures to develop a 
holistic view of potential risks at the Site. The Risk 
Assessment results are used to weigh possible risks 
against the probability of harm to inform decisions about 
the best course of action for minimizing and managing 
risks.  
The assumptions made in each step of the Risk 
Assessment processes are very conservative.  In this case, 
conservative means protective or “conserving” of health 
and wellbeing; they overestimate potential risk rather 
than underestimate it. Thus, even if it is determined that 
corrective measures are needed, it does not mean that 
people, plants or animals are currently experiencing any 
adverse effects or harm.  
This Project Update discusses the Human Health Risk 
Assessment completed for the GHS Site.  
What is risk? 

Risk can be defined as the likelihood (or probability) that 
a given chemical exposure or series of exposures may 
damage the health of exposed individuals (people). Some 
chemicals have or may present a hazard (for example, 
household cleaning products), but it is only through direct 
exposure to the chemicals (in certain quantities and over 
a certain duration) that can create potential risk. Not all 
exposures result in a risk or health effects. For example, 
household cleaning products are safe when used as 
directed (e.g., bleach); however, they can pose a risk if 
they are accidentally swallowed. Whether or not a risk or 
health effect will occur depends on how much is 
swallowed and whether it happened once or multiple 
times. Ultimately, risk depends on both exposure and 

toxicity. If there is no exposure, there is no risk, and if 
there is no toxicity, there is no risk.  
What is Exposure? 

For people, there are three main ways for exposure to 
occur: 

• Ingestion (eating, 
swallowing) 

• Contact through the skin 
(dermal contact) 

• Inhalation (breathing in) 
Each way that people may contact 
chemicals at a Site is called an exposure pathway. For an 
exposure pathway to be complete, each of the following 
four conditions must be met: 
1. There must be a source of chemicals or metals 
2. There must be a way that the chemicals or metals can 

be transported to a different media (e.g., released 
from the source to air, water, or soil) 

3. There must be a point where a person can come in 
contact with the chemicals or metals 

4. There must be an exposure at the contact point (e.g., 
inhalation, ingestion, dermal contact) 

At the GHS Site, we know there is a source – primarily 
the fill. Thus, at this point, we are evaluating whether or 
not chemicals and metals present in the fill material and 
other materials at the Site have been transported to other 
media (e.g., to groundwater), and whether or how people 
may come into contact with the fill or other contaminated 
media.  
What is Toxicity? 

Toxicity is a measure of how harmful a given chemical is 
to humans – or, how much of a hazard a chemical 
presents in its pure form. Each chemical has a specific 
toxicity. Anything is toxic at high enough amounts, even 
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water – it is the amount of a chemical taken into the body 
that determines how harmful a certain chemical might be. 
Toxicity is most often measured by testing chemicals on 
laboratory animals, typically mice or rats.  These toxicity 
tests are highly conservative because the animals are 
exposed to concentrations that are much higher than those 
experienced by people in the environment.  These tests 
help determine whether a chemical or metal causes 
cancer or some other harmful effect, and at what dose. 
The tests are reviewed, and a numerical estimate of the 
relationship between exposure to that chemical and the 
potential for adverse effects is developed. The numerical 
estimates are then adjusted based on the assumption that 
humans are more sensitive to the toxic effects than the 
laboratory animals, which may or may not actually be 
true (we know this overestimates risk for many if not 
most compounds). Using the numerical toxicity estimate 
and information about potential exposure, a concentration 
in an environmental medium (soil, water, etc.) that is 
considered protective of human health is calculated.  
How was potential risk to human health 
evaluated for the GHS Site? 

In Connecticut, Human Health Risk Assessments are 
conducted using the procedures established by the U.S. 
Environmental Protection Agency (EPA), which includes 
four steps.  
Step 1 – Identify Chemicals of Potential Concern 
The first step is to compare the data collected from the 
Site to federal and state risk-screening levels. This is 
done to identify the subset of chemicals that will be 
evaluated in the risk assessment. Compounds found at 
concentrations above these screening levels are 
considered compounds of potential concern, and are 
further evaluated in the risk assessment. Just because a 
chemical has a concentration above the conservative 
screening levels, it does not mean that potential risk will 
be realized – the entire risk assessment process needs to 
be carried out to determine that, not just this first step. 
However, we can say with confidence that compounds 
with concentrations below the screening levels do not 
pose a risk, and do not need further evaluation. 
Step 2 – Exposure Assessment  
The second step is the exposure assessment, which 
involves identifying ways that humans may come in 
contact with the compounds found at the Site. In this step, 
we consider both how humans are coming into contact 
with the material today, and how humans might contact 
the materials in the future.   

Step 3 – Toxicity Assessment 
In this step, possible harmful effects from exposure to the 
individual compounds of potential concern are evaluated. 
The toxicity assessment determines at what dose health 
effects may occur, meaning, the amount of the chemical 
it takes to cause harm.   
Step 4 – Characterizing Risk 
The final step is to combine the results of previous steps 
to estimate the overall potential risk at the Site. The 
results are expressed differently for chemicals that cause 
cancer and those that do not (see Text Box, What’s the 
Risk to Me?).  
 

What’s the Risk to Me? 

The risk assessment does not calculate the risk to 
any specific person. It is an estimate of risk based 
on an established set of rules described in this 
Update. Your risk depends not only on exposures 
that take place on site, but also on your exposures 
to these compounds from everyday activities, your 
health and lifestyle choices, and your genetic 
makeup. Because the risk assessment cannot take the specific risk 
factors for each individual into account, we apply conservative 
practices, such as using toxicity factors that are derived from the 
most sensitive animal species, basing the toxicity factor on the 
health effect that occurs at the lowest exposure level, and 
assuming more intense exposure than is likely to actually occur. 
These practices help ensure that no individual person’s risk is 
underestimated.  

In evaluating risks to humans, risk estimates for carcinogens 
(compounds that may cause cancer) and noncarcinogens 
(compounds that may cause adverse effect other than cancer) are 
expressed differently.   
For carcinogens, risk estimates are expressed as a probability or 
likelihood. For example, exposure to a particular carcinogenic 
chemical may present a 1 in 10,000 chance of causing cancer over 
an estimated lifetime of 70 years. This can also be expressed as 
1x10-4. The EPA acceptable risk range for carcinogens is within 
1x10-6 to 1x10-4. In general, calculated risks higher than this range 
would require consideration of cleanup alternatives. It is important 
to note that the American Cancer Society estimates the background 
cancer rate in the US at approximately 1 in 2 for men and 1 in 3 for 
women. Therefore, regulating chemical exposures at these very low 
risk levels, which are below background levels of risk, is very 
protective of public health.  
For noncarcinogens, exposures are first estimated and then 
compared to a reference dose (RfD). The RfD is developed by EPA 
scientists to estimate the amount of a chemical a person (including 
the most sensitive person) could be exposed to on a daily basis 
over a lifetime without developing adverse (noncancer) health 
effects. The ratio of estimated exposure to the RfD is called the 
hazard index. A hazard index greater than 1 suggests that adverse 
effects are possible.   



JOINT RELEASE 
Greenwich Board of Education and Town of Greenwich, Greenwich, CT 

xx 

 

What were the results of the Human Health 
Risk Assessment? 

The results of the Human Health Risk Assessment 
completed for the GHS Site demonstrate that there are no 
imminent health threats posed by the presence of the fill 
material below the surface of the Site. Estimated current 
risks for cancer and noncancer effects are below target 
levels established by the regulatory agencies, and thus 
represent levels of risk considered “acceptable”. This 
included: students, teachers, school visitors (spectator), 
and maintenance workers (custodians or groundskeepers). 
When looking at potential future risks (i.e., the exposure 
is not occurring now, but might in the future), only one 
hypothetical scenario showed potential risks – a 
construction worker. However, for the construction 
worker risks to be realized, chemicals present deep 
beneath the surface must be excavated and brought to the 
surface where exposure can occur. Therefore, the 
construction worker risks could be controlled by 
requiring workers to wear appropriate protective clothing 
and gloves, and take other appropriate precautions.   
What do these results mean – what happens 
next? 

Overall, the results of the Human Health Risk 
Assessment do not dictate that remedial actions must be 
taken. However, there are several areas of the Site that 
contain compounds near the surface that could benefit 
from removal actions for reasons other than the risks they 
pose.   
Area between West Parking Lot and Fields 3 and 4 – 
This area is currently covered with gravel and surrounded 
by fencing because of the higher concentrations of PCBs 
found in shallow soils. Access to this area is restricted 
through fencing, making the area, which contains 

bleachers for spectators, less functional and appealing 
than desired. Therefore, removing these shallow soils 
containing PCBs would allow the fencing to be removed 
and the area to be returned to its original functionality. It 
would also allow groundskeeping activities in these areas 
to take place without restriction.  
Portion of Southern Area between the Tennis Courts 
and West Brothers Brook – This area contains elevated 
arsenic concentrations and is fenced and mulched to 
prevent contact with this material. The highest arsenic 
concentrations are found deep below the surface at this 
location, and thus are inaccessible to people. However, 
students are known to congregate in this general area 
(particularly around Cider Mill Pond) between classes. 
Even though the elevated levels of arsenic present do not 
appear to be fill related, removing some of the shallow 
soil in this area would allow the area to be more fully 
utilized. 
Portion of Southern Area on north side of Pond – this 
area contains elevated chlordane (a pesticide) in shallow 
soil, and is fenced to prevent contact. Although the 
presence of chlordane on Site is not likely related to the 
fill material (and is instead likely due to widespread use 
of chlordane on lawns/gardens and in termite control pre-
1970), removing shallow soil in this isolated area would 
allow it to be more fully utilized for its intended purpose. 
Baseball (Field 2) and Softball (Field 5) Diamonds – 
This area is maintained by the Town of Greenwich Parks 
and Recreational Department, and, because of PCBs in 
shallow soil, maintenance activities for the fields are 
restricted. Removing shallow soils containing PCBs 
would allow groundskeeping activities in these areas to 
take place without restriction. 
 

 

For all information requests, please contact:  

 Kim Eves, Greenwich Public Schools Director of Communications 
203-625-7415 or kim_eves@greenwich.k12.ct.us 

OR, please visit our website for further information: 

 http://www.greenwichschools.org/ 
see link for “GHS & MISA Environmental Testing & Reporting” 
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