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RAB Restoration Advisory Board 

RAGS Assessment Guidance for Superfund 
RI Remedial Investigation 

SADVA Schenectady Army Depot, Voorheesville Area 
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USEPA U.S. Environmental Protection Agency 

VOC Volatile organic compound 

P:\743440 (SADVA)\Wp\RI Report\Appendicies\K - AOC 8 HHRA\Final HHRA AOC 8.doc Parsons

 
iii 

  



March 2007                                                                                     SADVA RI Report 
                                                                 Appendix K –HHRA at AOC 8  

SECTION K.1 
 

INTRODUCTION 

K.1.1 PROJECT BACKGROUND 

K.1.1.1  This quantitative human health risk assessment (HHRA) has been prepared by 
Parsons for the USACE as part of the RI for Black Creek, AOC 8.  Black Creek flows near many 
of the AOCs at the former SADVA, and receives surface water runoff from most of the AOCs 
through the perimeter ditches or by direct inflow.  Black Creek is an AOC because previous 
investigations have shown the presence of volatile chemicals and metals in surface water and/or 
sediment at concentrations above applicable regulatory criteria. 

K.1.1.2  The specific objective of this HHRA is to provide a quantitative risk assessment of 
the sediment and surface water in Black Creek and site ditches.  The HHRA will determine if 
there is unacceptable risk to human health associated with exposure to these environmental 
media, and whether future action will be required to address any unacceptable risk. 

K.1.1.3  This HHRA comes under the authority of the Defense Environmental Restoration 
Program for Formerly Used Defense Sites (DERP-FUDS).  The SADVA site is DERP-FUDS 
site number C02NY0002.  This HHRA has been prepared to satisfy the U.S. Army Corps of 
Engineers (USACE) requirements for risk assessments to be performed during the RI project 
phase.  This HHRA is used to assess the human health implications of the RI evaluation and 
conclusions regarding potential impacts on sediment and surface water related to previous 
Department of Defense (DoD) activities at the former SADVA. 

K.1.1.4  Although the HHRA for AOC 8 has not been required by the State of New York or 
by the U.S. Environmental Protection Agency (USEPA), there are numerous guidelines and 
criteria from New York State and the USEPA that are relevant to this HHRA.  As described 
further in this HHRA, the assessment will use applicable guidelines including those provided by 
the New York State Department of Environmental Conservation (NYSDEC), the New York 
State Department of Health (NYSDOH), and the USEPA. 

K.1.1.5  This HHRA refers to information provided in the Parsons RI report, including 
figures and tables relevant to the HHRA.  The Parsons RI Report contains specific information 
related to the history and regulatory status of SADVA sites, land use, environmental setting (e.g., 
surface features, hydrogeology, geology, and soils), and nature and extent of contamination.  
This HHRA refers to the RI Report for more detailed information as needed.  The new figures 
and tables developed for this HHRA, site photographs taken during a site visit performed by the 
project risk assessment team in July 2006, as well as a few of the figures from the RI report are 
provided at the end of this HHRA. 
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was not necessary.  The risk results are presented in Section K.5 (Risk Assessment Results and 
Uncertainties). 

K.2.3.5  In addition to the chemicals eliminated during the comparison to background, 
another chemical that was not quantified using the risk ratio approach was lead.  Following 
USEPA guidance, lead should be evaluated based on blood lead levels and not on the potential 
for cancer or non-cancer risks.  Therefore, lead concentrations detected at the site have been 
directly compared to the screening criteria.  For surface water, the maximum contaminant level 
(MCL) for lead is used as the screening value.  For sediment, the residential PCL screening value 
for lead is used.  If lead concentrations at the site exceed the criteria, then unacceptable risk may 
occur.  If lead concentrations are lower than the criteria, then there is no unacceptable risk. 
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SECTION K.3 
 

EXPOSURE ASSESSMENT 

K.3.1  OBJECTIVE 

K.3.1.1  The objective of the exposure assessment is to estimate the type and magnitude of 
potential exposures to COPCs at the site.  The exposure assessment includes identification of 
potential exposure pathways, receptors, and exposure scenarios, and quantification of exposure.  
Characterization of the exposure setting and identification of all potentially-exposed receptors 
and exposure pathways are discussed in this section.  A conceptual site model (CSM) showing 
results of the exposure assessment is shown on Figure K.3 at the end of this HHRA.  
Quantification of exposure involves quantifying the magnitude, frequency, and duration of 
exposure for the receptors and exposure pathways of concern. 

K.3.1.2  Sediment and surface water have been evaluated as the environmental media of 
concern at AOC 8.  The exposure pathways relevant to the site are described in this section of the 
HHRA and shown in the CSM. 

K.3.2  CONCEPTUAL SITE MODEL 

K.3.2.1  A CSM is an effective tool for defining site dynamics, streamlining risk 
assessments, establishing exposure hypotheses, and developing appropriate corrective actions.  
The CSM for AOC 8 is provided on Figure K.3 at the end of this HHRA.  CSMs are useful for 
identifying completed exposure pathways between the contaminated media and potential 
receptors.  The purpose of the CSM is to aid in understanding and describing a site and presents 
the assumptions regarding: 

• Suspected sources and types of contaminants present; 

• Contaminant release and transport mechanisms; 

• Affected media; 

• Potential receptors that could come in contact with site-related contaminants in 
affected media under current and future land use scenarios; and 

• Potential routes of exposure. 

K.3.2.2  The potential receptors and completed exposure pathways are discussed in the 
following subsections.   

K.3.3  POTENTIAL RECEPTORS AND EXPOSURE PATHWAYS 

K.3.3.1  Potential human receptors are defined as individuals who may be exposed to site-
related contaminants in environmental media.  Consistent with USEPA (1989) guidance, current 
and reasonably anticipated land uses were considered in the receptor selection process. 
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K.3.3.2  USEPA (1989) defines an exposure pathway as:  “The course a chemical or 
physical agent takes from a source to an exposed organism.  An exposure pathway describes a 
unique mechanism by which an individual or population is exposed to chemicals or physical 
agents at or originating from a site.  Each exposure pathway includes a source or release from a 
source, an exposure point, and an exposure route.  If the exposure point differs from the source, a 
transport/exposure medium (e.g., air) or media (in cases of intermedia transfer) is also included.” 

K.3.3.3  A review of potential exposure pathways links the sources, locations, and types of 
environmental releases with receptor locations and activity patterns to determine the significant 
pathways of concern. 

K.3.3.4  Based on the previous investigations and the site visit by the project team 
performing the risk assessment, the observations and reasonable assumptions for the potential 
human receptors for AOC 8 are listed below. 

• Current Receptors – The current land use near and around Black Creek at 
SADVA includes industrial/commercial use of the property.  The NEIP workers 
and tenants are not known to use water from Black Creek.  Current land use 
includes infrequent visits to the site, such as those that would be performed during 
site sampling investigations.  NEIP restricts access to the property by the general 
public. 

• Future Receptors – Based on future land use plans at SADVA, as described in the 
Northeastern Industrial Park Generic Environmental Impact Statement (EIS) 
(Clough, Harbour & Associates LLP, June 2005), future land use will remain 
commercial/industrial.   

K.3.4  EXPOSURE PATHWAYS 

Sediment Exposure Pathways 

K.3.4.1  Sediment sample results were compared to TCEQ Tier 1 sediment PCLs, which are 
screening values protective of residential exposure to sediment.  The PCL screening values 
incorporate incidental ingestion of sediment and dermal contact with sediment.  These values are 
considered to be conservative for current or future workers who might come into contact with 
contaminated sediment.  The worker scenarios may be complete exposure pathways if workers 
were to come in contact with contaminated sediment; however, these pathways are not included 
separately in the risk ratio analysis because they are assumed to be conservatively evaluated 
under the residential scenario. 

K.3.4.2  Chemicals detected in sediment are shown in Table K.1.  Exposure and risk ratio 
calculations for the residential sediment exposure pathway are presented in Table K.7. 

Surface Water Exposure Pathways 

K.3.4.3  The section of Black Creek adjacent to SADVA has been classified by the New 
York State Bureau of Watershed Management and the NYSDEC as a Class C stream.  Class C 
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waters are suitable for fishing and fish propagation and primary and secondary recreation.  Black 
Creek flows north and joins the Bozenkill.  Individuals were known to withdraw water from 
Black Creek just south of the Bozenkill (Guilderland Water Department, 2000).  That stretch of 
the Black Creek is classified as a Class B waterway by the NYSDEC.  Class B waters are 
suitable for primary contact recreation and any other uses except as a source of water supply for 
drinking, culinary, or food processing purposes.  Farther downstream, approximately 2.5 miles 
from SADVA, the Watervliet Reservoir is a Class A water body, which is suitable for drinking, 
culinary or food processing, and all other uses.  The Watervliet Reservoir water supply serves a 
population of over 40,000. 

K.3.4.4  Surface water in Black Creek adjacent to SADVA was conservatively assumed to 
be suitable for drinking water.  The comparison of site samples to Class A criteria was made for 
informational purposes to address RAB concerns that water in Black Creek may make its way to 
the reservoir.  To address drinking water concerns, the following assumption was used in the 
HHRA. 

• Ingestion of surface water as drinking water and inhalation of volatiles from use of 
surface water in the home (e.g., showering, laundering, and dish washing) by a 
current and/or future residential receptor was assumed.  For this evaluation, the 
USEPA residential “tap water” screening level was used.  These residential 
screening levels provide the most conservative values (i.e., most health protective 
values) than for other types of receptors.  Thus, if surface water were to be used by 
indoor or outdoor workers, the residential values would be protective for the 
workers.  Therefore, the potential worker scenarios were not evaluated. 

K.3.4.5  Chemicals detected in surface water are shown in Table K.2.  Exposure and risk 
ratio calculations for the residential surface water exposure pathway are presented in Table K.8. 
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SECTION K.4 
 

RISK RATIO AND SCREENING CRITERIA ASSESSMENT 

K.4.1  SCREENING AND COMPARISON CRITERIA ASSESSMENT 

K.4.1.1  The screening criteria assessment considers that if the EPC is less than the 
background value, there is no risk due to site-related activities from that chemical.  In addition to 
essential nutrients being eliminated from this HHRA, the following chemicals were eliminated 
from further analysis.  As shown in Table K.3, the following chemicals did not exceed 
background concentrations in sediment and were eliminated from further consideration: acetone, 
naphthalene, aluminum, and thallium.  As shown in Table K.4, the following chemicals did not 
exceed background concentrations in surface water and were eliminated from further 
consideration: acetone, bis(2-ethylhexyl)phthalate, di-n-butyl phthalate, beryllium, and mercury.   

Table K.5 shows a qualitative comparison of the sediment EPCs to NYSDEC criteria and to 
TCEQ sediment PCLs.  Table K.6 shows a qualitative comparison of the surface water EPCs to 
NYSDEC criteria and to USEPA Region 6 MSSLs.  These tables are presented for informational 
purposes.   

K.4.2  RISK RATIO ASSESSMENT 

K.4.2.1  The risk ratio method considers risk averaged across an entire exposure area (e.g., 
all surface water samples were combined for evaluation) and follows a tiered approach.  For the 
risk ratio assessment, the maximum detected chemical concentrations initially were the EPCs 
used to calculate risk.  Use of maximum concentrations provides the most health-protective 
estimate of exposure to a particular chemical.  Where unacceptable risk was calculated using the 
maximum detected concentration, the 95% UCL was calculated and used in the risk ratio 
approach.   

K.4.2.2  The 95% UCLs were calculated using the percentile bootstrap method, assuming a 
non-parametric distribution of the particular chemical.  This method was performed using 
USEPA’s ProUCL Version 3.0 software (USEPA, 2004b).  A minimum of 10 samples is needed 
to calculate the 95% UCL.  A 95% UCL is only calculated for chemicals that have been detected 
in at least one sample.  One-half the sample quantitation limit (SQL) was used as the 
concentration value for samples in which the chemical was reported as not detected.   

K.4.2.3  In the risk ratio analysis, the EPC was divided by the appropriate screening level for 
the environmental medium.  The initial screening criteria are the background concentrations.  If 
the EPC is within the background range for a particular chemical, the risk ratio range was not 
calculated for that chemical.   

K.4.2.4  Following calculation of the risk ratios for individual chemicals, the ratios were 
then summed to determine the cumulative risk.  Risk ratios greater than 1 (one) indicate a 
potential unacceptable risk.  In the first tier, all carcinogenic chemicals were evaluated together, 
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as were all non-carcinogenic chemicals.  If the non-carcinogenic chemicals had indicated an 
unacceptable risk, they would have been evaluated using specific target organs or organ 
groupings.  To estimate the risk associated with multiple non-carcinogenic chemicals, the risks 
are considered cumulative if the chemicals affect the same target organ.  Therefore, if necessary, 
the target organs would have been identified for all non-carcinogenic chemicals.  There were no 
non-carcinogenic risks identified in this HHRA, and thus the use of target organ groupings was 
not necessary in this assessment.  The risk results are presented in Section K.5 (Risk Assessment 
Results and Uncertainties). 

K.4.3  SCREENING CRITERIA 

Sediment Screening Criteria 

K.4.3.1  The sediment risk-based levels (i.e., sediment Tier 1 PCLs) from TCEQ are based 
on the following assumption. 

• Residential receptor – the risk ratio screening levels are the cancer (1 × 10-05) and 
non-cancer (HQ=1) values calculated for incidental ingestion of sediment and 
dermal contact with sediment. 

K.4.3.2  No PCLs were developed for indoor and outdoor industrial (commercial) workers.  
The sediment PCLs are based on residential exposure.  Because of the residential-based 
calculation of the sediment PCLs, the values are very conservative and thus would also be 
protective for current and future outdoor and/or indoor workers. 

Surface Water Screening Criteria 

K.4.3.3  Surface water results were compared to NYSDEC Class A and Class C surface 
water standards/guidance values (NYSDEC, 1998) and/or background (upstream) 
concentrations.  The section of Black Creek adjacent to SADVA has been classified as a Class C 
stream by the New York State Bureau of Watershed Management and the NYSDEC.  Class C 
waters are suitable for fishing and fish propagation and primary and secondary recreation.  Black 
Creek flows north and joins the Bozenkill, where individuals have been known to withdraw 
water from Black Creek, just south of the confluence with the Bozenkill.  That stretch of the 
Black Creek is classified as a Class B waterway by the NYSDEC.  Class B waters are suitable 
for primary contact recreation and any other uses except as a source of water supply for drinking, 
culinary, or food processing purposes.  Farther downstream, approximately 2.5 miles from 
SADVA, the Bozenkill enters the Watervliet Reservoir, a Class A water body suitable for 
drinking, culinary or food processing, and all other uses.  The Watervliet Reservoir water supply 
serves a population of over 40,000. 

K.4.3.4  For the Parsons RI, surface water sample results were compared to Class A and 
Class C criteria.  The comparison of site samples to Class A criteria has been made for 
information purposes based on RAB concerns that water in Black Creek may make its way to the 
Watervliet Reservoir drinking water supply.   
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K.4.3.5  The surface water risk-based screening levels (i.e., surface water MSSLs) from 
USEPA Region 6 will be: 

• Residential receptor – the risk ratio screening levels are the cancer (1 × 10-06) and 
non-cancer (HQ=1) “tap water” values calculated for ingestion of surface water as 
drinking water and inhalation of volatiles from use of surface water in the home 
(e.g., showering, laundering, and dish washing).  As previously discussed, 
residential receptors and exposure pathways are considered to provide a 
conservative estimate of risk for other potential receptors.  Thus, these values are 
protective for current and future outdoor and/or indoor workers. 

K.4.4   RISK RATIO EQUATIONS 

K.4.4.1  Cancer risks were estimated using the following equation: 

Cumulative Risk = ∑
−ic

i

MSSL
EPCTR )()(  

 where: 

Cumulative Risk = Cumulative risk for each carcinogenic COPCs (unitless), where 

∑
−ic

i

MSSL
EPCTR )()(  is the chemical-specific cancer risk for chemical 

“i”; 
 TR = Target lifetime excess cancer risk of 1E-06 (unitless); 
 EPCi = Exposure point concentration for chemical “i” (mg/kg for sediment 
   or µg/L for surface water); and 
 MSSLc-i = USEPA Region 6 (2006a) residential cancer-based medium-

specific screening level (MSSL) (µg/L for surface water) for 
chemical “i” (for sediment evaluations, the TCEQ PCL is used). 
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K.4.4.2  Non-cancer risks were estimated using the following equation.  This equation also 
shows use of maximum concentrations, but as previously discussed, the 95% UCL may be used 
as the EPC in cases where the maximum concentration results in unacceptable risk. 

HI = ∑
−inc

i

MSSL
EPC

THQ
)(

)(  

where: 

 HI = Cumulative hazard index for each non-cancer COPCs (unitless), 

where 
inc

i

MSSL
EPC

THQ
−

)(
)(  is the chemical-specific non-cancer hazard 

quotient (HQ) for chemical “i”; 
 THQ = Target hazard quotient of one (unitless); 
 EPCi = Exposure point concentration for chemical “i” (mg/kg sediment or  
   µg/L for surface water); and 
 
 MSSLnc-i = USEPA Region 6 (2006a) residential cancer-based medium-

specific screening level (MSSL) (µg/L for surface water) for 
chemical “i” (for sediment evaluations, the TCEQ PCL is used). 
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SECTION K.5 
 

RISK ASSESSMENT RESULTS AND UNCERTAINTIES 

K.5.1 INTRODUCTION 

K.5.1.1  The primary objective of this HHRA was to quantitatively characterize the human 
health risk associated with current and expected future exposure to contaminated media at 
AOC 8.  As discussed in Section K.3, all potentially-complete exposure pathways for the site 
were evaluated or were assumed to be evaluated based on more protective exposure scenarios 
(e.g., the residential scenarios provide very conservative estimates for standard worker 
scenarios).  The exposure pathways were outlined in Section K.3 and were also shown on the 
CSM (Figure K.3).  The results of the risk ratio quantification are presented in this section. 

K.5.1.2  Tables K.7 and K.8 provide a summary of the carcinogenic and non-carcinogenic 
risk for the sediment and surface water exposure pathways calculated in this HHRA. 

K.5.2  ESTIMATED RISK FOR SEDIMENT 

The calculated risks for sediment are shown in Table K.7 (Risk Ratio Calculations –
 Sediment).  There are no unacceptable non-carcinogenic or carcinogenic risks associated with 
the sediments at AOC 8.  The cumulative non-carcinogenic risk ratio result for the site is 0.71 
and the cumulative carcinogenic risk ratio result is 7.8 × 10-6.  These values are less than 1  (non-
carcinogenic) and within the USEPA recommended risk range of 10-6 to 10-4 (carcinogenic).  
Therefore, there is no unacceptable non-cancer or cancer risk for potential exposure to 
sediments.  Because the results are based on residential exposure to contaminants, these results 
provide a conservative evaluation for the current and/or future worker exposure scenarios 
expected for the site. 

K.5.3  ESTIMATED RISK FOR SURFACE WATER 

K.5.3.1  The calculated risks for surface water are shown in Table K.8 (Risk Ratio 
Calculations – Surface Water).  There is no unacceptable non-carcinogenic risk for the surface 
water exposure pathway at the site.  The cumulative non-carcinogenic risk was 1, indicating that 
there is no unacceptable non-cancer risk for potential exposure to surface water.   

K.5.3.2  For the carcinogenic chemicals detected in surface water, the cumulative risk ratio 
result was 8.0 × 10-5, which is within the USEPA recommended risk range of 10-6 to 10-4.  This 
result indicates that there is no unacceptable carcinogenic risk for potential exposure to surface 
water at AOC 8.  Additionally, this result is overly conservative in the estimate of potential risk.  
The single chemical driving the risk was arsenic.  Arsenic was only detected in one of the 
samples (SW09 at the north end of the SADVA where Black Creek leaves the site), at a 
concentration of 3.6 µg/L “J”.  This arsenic concentration is well below the drinking water 
standard (i.e., the MCL) for arsenic of 10 µg/L (USEPA, 2006b).  The arsenic concentration is 
also well below the NYSDEC Class A and Class C surface water criteria.   

P:\743440 (SADVA)\Wp\RI Report\Appendicies\K - AOC 8 HHRA\Final HHRA AOC 8.doc Parsons

 
5-1 

  



March 2007                                                                                     SADVA RI Report 
                                                                 Appendix K –HHRA at AOC 8  

K.5.3.3  Based on these results, there is no unacceptable non-cancer or cancer risk for 
potential exposure to surface water.   
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SECTION K.7 
 

FIGURES, SITE PHOTOGRAPHS, AND 
TABLES (DATA AND RISK CALCULATION TABLES) 
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Figure K.3 Human Health Conceptual Site Model 

March 
 

P:

Potential Medium 
of Concern 

Potential Route 
of Exposure 

Potentially Exposed 
Population Pathway Completeness and Assumptions 

Sediment • Incidental ingestion 
of sediment 

• Dermal contact with 
sediment 

• Current outdoor worker 

• Future outdoor worker 

• Future indoor worker 

• PCLs are screening values protective of residential exposure to 
sediment.  Thus, these values are considered to be conservative 
for current or future workers who might come into contact with 
contaminated sediment.  The worker scenarios may be complete 
exposure pathways if workers were to come in contact with 
contaminated sediment; however, these pathways are not 
included in the risk ratio analysis because they are assumed to 
be conservatively evaluated under the residential scenario. 

Surface Water • Ingestion of surface 
water as drinking 
water 

• Inhalation of surface 
water from use of 
surface water in the 
home  
(e.g., showering, 
laundering, and dish 
washing) 

• Current outdoor worker 

• Future outdoor worker 

• Future indoor worker 

• Current/future resident 

• Black Creek flows approximately 2.5 miles downstream from 
the former SADVA to the Watervliet Reservoir, which is a  
Class A water body suitable for drinking and all other uses.   
The Watervliet Reservoir water supply serves a population  
of over 40,000. 

• The residential surface water pathway was evaluated for 
information purposes to address RAB concerns that water in 
Black Creek may make its way to the Watervliet Reservoir 
drinking water supply.   

• The residential exposure scenario is protective of other receptor 
scenarios.  Thus, if surface water were to be used by indoor or 
outdoor workers, the residential values would be protective for 
the workers.  Thus, the potential worker scenarios were not 
evaluated. 
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