
 

 

APPENDIX H 
QUALITATIVE ECOLOGICAL RISK ASSESSMENT 

FOR THE FORMER SADVA 
 

 

 

 
Prepared For: 

U.S. ARMY CORPS OF ENGINEERS 
 
 
 
 

Prepared By: 

Parsons 
290 Elwood Davis Road, Suite 312 

Liverpool, New York  13088 
Phone:  (315) 451-9560 

Fax:  (315) 451-9570 

 

 

 

March 2007 

 

parsons 



March 2007  SADVA RI Report 
                                                                                                       Appendix H – Qualitative Ecological Risk Assessment 

TABLE OF CONTENTS 

Page 

H.1  INTRODUCTION ............................................................................................................ 1 
H.1.1  PURPOSE ............................................................................................................ 1 

H.1.2  ECOLOGICAL RISK ASSESSMENT ............................................................... 1 

H.1.3  ORGANIZATION ............................................................................................... 2 

H.2  COPEC SCREENING ANALYSIS ................................................................................ 3 

H.3  EXPOSURE PATHWAY ANALYSIS............................................................................ 8 

H.4  ECOLOGICAL CONCEPTUAL SITE MODEL........................................................ 15 

H.5  COPEC FATE AND TRANSPORT ............................................................................. 16 

H.6  CONCLUSIONS ............................................................................................................. 23 

H.7  REFERENCES................................................................................................................ 25 

 

LIST OF FIGURES  
Table H.1  Soil Screening Summary 

Table H.2  Sediment Screening Summary 

Table H.3  Surface Water Screening Summary 

Table H.4  Selection Factors for All Species in the Qualitative Ecological Risk  
                  Assessment for SADVA 

Table H.5  COPECs Retained for Qualitative Risk Assessment and the Likely effects 
                  on Different Classes of Ecological Receptors at the Former SADVA 

Table H.6  Summary of COPECs, Risk Levels and Locations Where Present at SADVA 

 
LIST OF TABLES 

Figure 4.1  Ecological Conceptual Site Model of Soil to Terrestrial Receptors 

Figure 4.2  Ecological Conceptual Site Model of Sediment to Semi-aquatic Receptors 

 

P:\743440 (SADVA)\Wp\RI Report\Appendicies\H - Eco assessment\H1 - Eco risk assessment\SADVA Ecological Risk Screening_3_13_JN.doc  Parsons

 
i 



March 2007  SADVA RI Report 
                                                                                                       Appendix H – Qualitative Ecological Risk Assessment 

ACRONYMS AND ABBREVIATIONS 
AMSL Above mean sea level 

AOC Area of concern 
COPC Chemical of potential concern 

COPEC Chemicals of Potential Ecological Concern 
CSM Conceptual site model 

DERP-FUDS Defense Environmental Restoration Program for Formerly 
Used Defense Sites 

DLA Defense Logistics Agency 
DNSC Defense National Stockpile Center 

DOA U.S. Department of the Army 
DoD Department of Defense 
EIS Environmental Impact Statement 

EPC Exposure point concentration 
FS Feasibility Study 

GSA U.S. General Services Administration 
GURA Guilderland Urban Renewal Agency 
HHRA Human health risk assessment 

MCL Maximum contaminant level 
MSSL Medium-specific screening level 
NEIP Northeast Industrial Park 

NYSDEC New York State Department of Environmental 
Conservation 

NYSDOH New York State Department of Health 
PAH Polynuclear aromatic hydrocarbon 
PCB Polychlorinated biphenyl 
PCL Protective concentration level 
PVC Polyvinylchloride 
RAB Restoration Advisory Board 

RAGS Assessment Guidance for Superfund 
RI Remedial Investigation 

SADVA Schenectady Army Depot, Voorheesville Area 
SLERA Screening-level ecological risk assessment 

SQL Sample quantitation limit 
SVOC Semivolatile organic compound 
TCEQ Texas Commission on Environmental Quality 
TRRP Texas Risk Reduction Program 

TRV Toxicity reference values 
UCL Upper confidence limit (95% UCL) 

USACE U.S. Army Corps of Engineers 
USEPA U.S. Environmental Protection Agency 

VOC Volatile organic compound 

P:\743440 (SADVA)\Wp\RI Report\Appendicies\H - Eco assessment\H1 - Eco risk assessment\SADVA Ecological Risk Screening_3_13_JN.doc  Parsons

 
ii 



March 2007  SADVA RI Report 
                                                                                                       Appendix H – Qualitative Ecological Risk Assessment 

 Parsons 

P:\743440 (SADVA)\Wp\RI Report\Appendicies\H - Eco assessment\H1 - Eco risk assessment\SADVA Ecological Risk Screening_3_13_JN.doc  
 

1 

 
APPENDIX H 

 
QUALITATIVE ECOLOGICAL RISK ASSESSMENT 

FOR THE FORMER SADVA 
H.1  INTRODUCTION 

This qualitative ecological risk assessment has been prepared by Parsons for the U.S. Army 
Corps of Engineers (USACE) as part of the Remedial Investigation (RI) for the former 
Schenectady Army Depot, Voorheesville Area (SADVA).  The former SADVA is located 
0.25 mile southeast of the Village of Guilderland Center, New York.  The Department of 
Defense (DoD) held ownership of the SADVA property from 1941 through 1969.  The site was 
originally constructed as a regulating station and a holding and reconsignment point, and later 
became a general Army depot.  The principal mission of the installation was the receipt, storage, 
maintenance, and distribution of supply items for the U.S. Department of the Army (DOA).  The 
site is presently the Northeastern Industrial Park (NEIP).  Much of the information about the site 
habitats and ecological setting has been taken from the Generic Environmental Impact Statement 
(EIS) prepared for the NEIP (Galesi Group, 2005).  Parsons staff made a site visit in July 2006 to 
verify, by visual observations, selected information found in the EIS. 
H.1.1  Purpose 

This document is a qualitative ecological risk assessment for the SADVA.  The screening-
level ecological risk assessment (SLERA) was conducted to evaluate potential adverse impacts 
to the ecological receptors due to presence of hazardous contaminants in soil, sediment, and 
surface water.  Throughout the SADVA site, groundwater is typically greater than four feet 
below ground surface.  Plant roots and burrowing animals are unlikely to encounter groundwater.  
Further, there are no USEPA ecological screening values for groundwater.  Therefore, 
groundwater was not analyzed in this qualitative risk assessment.  The SLERA broadly 
contributes to the site characterization and can be used to develop and evaluate the ecological 
risks at the site, if any.  The objective of the SLERA is to evaluate whether unacceptable adverse 
risks may be present, or if risks may be posed to ecological receptors in the future.  This 
objective was met by characterizing ecological plant and animal communities at or near the site, 
defining and describing the contaminant that may affect the environmental media at the site, and 
identifying the potential pathways for exposure to contaminants at the site.   

H.1.2  Ecological Risk Assessment 
H.1.2.1  A qualitative SLERA was conducted for the SADVA site in accordance with the 

following guideline: 
• USEPA Guidelines for Ecological Risk Assessment Final.  EPA 630-R-95-002F 

(April 1998). 
H.1.2.2  The current (USEPA, 1998) ecological risk assessment paradigm includes three 

phases (problem formulation, analysis of ecological risk, and risk characterization), and these 
phases are divided into eight general steps, as summarized below. 
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Problem Formulation 

1. Chemical Screening Analysis.  Elimination of Chemicals of Potential 
Ecological Concern (COPECs) on the basis of background concentrations in 
exposure media, as well as ecological benchmarks for non-bioaccumulative 
COPECs. 

2. Exposure Pathway Analysis.  Identification of communities (e.g., soil 
invertebrates, benthic invertebrates) and major feeding guilds (e.g., 
omnivorous mammals, piscivorous birds) and their representative species 
which are supported by habitats for each complete or reasonably anticipated 
complete exposure pathway. 

3. Conceptual Exposure Model.  Development of conceptual site models which 
graphically depict the movement of COPECs through media to communities 
and the feeding guilds. 

4. COPEC Fate and Transport.  Evaluation of the fate and potential rate of 
transport of screened COPECs, and compilation of their toxicological profiles. 

Analysis of Ecological Risk 

5. Exposure Assessment.  Development of exposure equations and calculation of 
intake rates for direct, indirect and combined exposures for representative 
receptors. 

6. Receptor Effect Levels.  Gathering of toxicity information (i.e. NOAEL, 
LOAEL) for representative receptors and COPECs retained for the analysis, 
and identification of any applicable media-based toxicity reference values 
(TRVs). 

Risk Characterization 

7. Hazard Quotient Analyses.  Use of the ecological hazard quotient 
methodology to compare exposures to TRVs to eliminate COPECs that pose 
no unacceptable risk, and use of less conservative assumptions to adjust the 
exposure and repeat the hazard quotient calculation to eliminate additional 
COPECs not likely to pose unacceptable risks. 

8. Uncertainty Analysis.  Analysis of the major areas of uncertainty associated 
with the ecological risk assessment, including a justification for not 
developing PCLs for particular COPECs/pathways, if appropriate. 

H.1.2.3  This qualitative SLERA addresses the first phase of ecological risk assessment, the 
problem formulation (i.e., steps 1 through 4).   

H.1.3  Organization 
This report is comprised of the following sections: 

Section 1 Introduction 
Section 2 Chemical Screening Analysis 
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          Surface Water 
H.2.8  The SLERA was conducted for surface water samples collected from AOC 1 and 7 

(combined) and AOC 8.  Data are shown in Table H.3. 
•    VOCs:  Five VOCs were detected, none were retained for analysis. 
•    SVOCs:  Four SVOCs were detected and all were retained for analysis. 
•    Pesticides and PCBs: No pesticides or PCBs were detected. 
•    Metals:  Seventeen metals were detected, and fourteen were retained for analysis.   

H.3  EXPOSURE PATHWAY ANALYSIS 
H.3.1  The former SADVA is located 0.25 miles southeast of the Village of Guilderland 

Center, New York.  This site is divided into eight Areas of Concern (AOCs) that include areas 
where contamination is likely to be present.  Data collected at seven of the AOCs are included in 
the SLERA; AOC 1/7 (combined), AOC 2, AOC 3, AOC 5, AOC 6, AOC 8, and AOC 9.  For 
the SLERA, the maximum value of the combined AOCs for each media is utilized in the 
analysis.  Sediments collected downstream of AOC 5 were included; however, AOC 5 soils were 
not included in this assessment because AOC 5 soils are being separately addressed in a site-
specific RI report prepared by the site operator, the Defense National Stockpile Center.  AOC 4 
was not included because this area has not been shown to be related to former Department of 
Defense operations.    

H.3.2  The NEIP is generally flat, with gradual slopes that range from 0 to 8%.  The area of 
the developed portion of the site is approximately 330 feet above mean sea level (AMSL) (Galesi 
Group 2005).   

Soils 
H.3.3  Soils within the NEIP are generally gravelly loams and silt loams.  The depth to 

bedrock varies from 20 inches to more than six feet.  Many of the soils in the developable 
portions of the NEIP pose severe limitations to construction activities due to wetness or other 
factors.  Severe limitations to development include soil properties that are unfavorable or 
difficult to overcome, which may require special design or engineering plan, or which may 
require extensive maintenance.  For additional information about specific soils present in the 
NEIP and the limitations to development, see the Soil Survey of Albany County, New York 
(USDA Soil Conservation Service, 1992), summarized in Galesi Group (2005). 

         Groundwater 

H.3.4  Previous groundwater sampling within SADVA indicated that contamination may be 
present, but is limited in extent (Parsons, 2001; Malcolm Pirnie, 1997, Parsons, 2005).  
Groundwater typically occurs at depths greater than four feet.  Since there are no complete 
exposure pathways for ecological receptors, groundwater is not evaluated in this report.    



Table H.3  Surface Water Screening Summary
Qualitative Ecological Risk Assessment for SADVA

CAS No. Compound 1

AOC 1/7 Exposure 
Point 

Concentration 
(units)

AOC 8 Exposure 
Point 

Concentration 
(units)

Site-Wide 
Maximum 

Eposure Point 
Concentration 

(units)

Site-specific Upstream 
Concentration Range 

(units)

NYSDEC 
Background Class A

Water (units)
 

NYSDEC 
Background Class C

water (units)

USEPA Region 5 
Ecologicial 

Screening Level 
(units) 

 EPC>backg
round?

EPC> 
NYSDEC 
Class A

EPC> 
NYSDEC 
Class C

EPC> 
USEPA

Bio-acc 
umulative?

Retain for 
SLERA?

VOLATILES
67-64-1 Acetone 10 μg/L 2.2 μg/L 10 μg/L ND - 2 μg/L 1,700 μg/L yes yes yes no no no
75-15-0 Carbon disulfide 0.99 μg/L μg/L 1 μg/L 15 μg/L yes yes yes no no no
75-34-3 1,1-Dichloroethane 27 μg/L μg/L 27 μg/L 47 μg/L yes yes yes no no no
108-88-3 Toluene 0.24 μg/L μg/L 0 μg/L 5 μg/L 6,000 μg/L 253 μg/L yes no no no no no
79-01-6 Trichloroethene 10 μg/L μg/L 10 μg/L 5 μg/L 47.000 μg/L yes yes yes no no no

SEMIVOLATILES
117-81-7 bis(2-Ethylhexyl) phthalate 73 μg/L 11 μg/L 73.00 μg/L ND - 26 μg/L 5 µg/L 0.30 μg/L yes yes yes yes yes yes
84-66-2 Diethyl phthalate 0.33 μg/L 0.33 μg/L 110 μg/L yes yes yes no yes yes
84-74-2 Di-n-butyl phthalate 0.31 μg/L 0.31 μg/L ND 1 µg/L no yes yes yes yes yes
117-84-0 Di-n-octyl phthalate 0.35 μg/L 0.35 μg/L yes yes yes yes yes yes

METALS
7429-90-5 Aluminum 313 μg/L 862 μg/L 862.00 μg/L 23 - 346 μg/L 100 μg/L 100 μg/L μg/L yes yes yes yes yes yes
7440-36-0 Antimony μg/L 3.2 μg/L 3.20 μg/L 3 μg/L 80 μg/L yes yes yes no yes yes
7440-38-2 Arsenic 3.8 μg/L 3.6 μg/L 3.80 μg/L 50 μg/L 148.000 μg/L yes no yes no no no
7440-39-3 Barium 55 μg/L 108 μg/L 108.00 μg/L 23 - 44 μg/L 1,000 μg/L 220 μg/L yes no yes no no no
7440-41-7 Beryllium 0.09 μg/L 0.88 μg/L 0.88 μg/L 0.14 - 0.96 μg/L 11 μg/L 11 μg/L 3.6 μg/L no no no no no no
7440-43-9 Cadmium 30 μg/L 1.2 μg/L 30.00 μg/L 5 μg/L 0.15 μg/L yes yes yes yes yes yes
7440-47-3 Chromium 18 μg/L 1.5 μg/L 18.00 μg/L ND - 1.40 μg/L 50 μg/L 53 μg/L 42 μg/L yes no no no yes yes
7440-48-4 Cobalt μg/L 8.6 μg/L 8.60 μg/L 5 μg/L 5 μg/L 24 μg/L yes yes yes no yes yes
7440-50-8 Copper 3.7 μg/L 41 μg/L 41.00 μg/L ND - 2.50 μg/L 200 μg/L 6 μg/L 1.58 μg/L yes no yes yes yes yes
7439-92-1 Lead 20.6 μg/L 14.8 μg/L 20.60 μg/L 50 μg/L 1.17 μg/L yes no yes yes yes yes
7439-96-5 Manganese 320 μg/L 2020 μg/L 2,020.00 μg/L 105 - 691 μg/L 300 μg/L μg/L yes yes yes yes yes yes
7439-97-6 Mercury 0.058 μg/L 0.064 μg/L 0.06 μg/L 0.065 - 0.093 μg/L 0.70 μg/L 0.77 μg/L 0.0013 μg/L no no no yes yes yes
7440-02-0 Nickel μg/L 35.7 μg/L 35.70 μg/L ND - 6.20 μg/L 100 μg/L 29 μg/L yes no yes yes yes yes
7782-49-2 Selenium 2.6 μg/L μg/L 2.60 μg/L μg/L 10 μg/L 4.60 μg/L 5 μg/L yes no no no yes yes
7440-22-4 Silver μg/L 0.94 μg/L 0.94 μg/L ND - 0.31 μg/L 50 μg/L 0.10 μg/L 0.12 μg/L yes no yes yes yes yes
7440-62-2 Vanadium μg/L 4.6 μg/L 4.60 μg/L ND - 3.40 μg/L 14 μg/L 14 μg/L 12 μg/L yes no no no yes yes
7440-66-6 Zinc 24.3 μg/L 2780 μg/L 2,780.00 μg/L 3.90 - 22 μg/L 65.7 μg/L yes yes yes yes yes yes

ND  Not detected
blank cells indicate no value available
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Surface Water and Aquatic Habitats 
H.3.5  The NEIP site contains surface water resources that include a section of the Black 

Creek, a small pond, and NYS DEC Wetland V19.  Water is discharged from the site to the 
Black Creek (Galesi Group 2005) via a series of natural drainage ways and man-made ditches. 

H.3.6  Within AOC-1, there is a small pond with fringing wetlands (Parsons RI 2006).  The 
center of the pond is characterized by submergent algae bladderwort (Utricularia spp.).  The 
fringes of the pond are dominated by emergent marsh plants, including purple loosestrife 
(Lythrum salicaria), common reed (Phragmites australis), and spike rush (Eleocharis spp.) with 
scattered individuals of woody species including silky dogwood (Cornus amomum), red-panicled 
dogwood (Cornus stolonifera), common buckthorn (Rhamnus cathartica), wild raisin (Viburnum 
nudum), pussy willow (Salix discolor), American elm (Ulmus americana), and staghorn sumac 
(Rhus typhina) (Parsons, 2005). 

H.3.7  Wildlife present in the wetland areas is likely to be similar to species present 
elsewhere in terrestrial habitats at the site, and the fringing shrubby species may provide both 
forage and cover for several species, particularly birds.  During the wetland survey, a turtle nest 
was identified, but the species was unknown.  The pond is a man-made structure, and there have 
been anecdotal reports that fish are present in the pond, although none were observed during the 
site visit for the qualitative ecological risk assessment.   

H.3.8  Other aquatic habitats include the Black Creek, which runs along the eastern 
boundary of the site, and a drainage swale on the site that drains into the Black Creek.  The 
portion of the Black Creek that is within the site has been classified by NYSDEC as Class C.  
Class C waters are best used for fishing, and the water quality is suitable for fish propagation and 
survival (Parsons, 2005).  The ecological communities within Black Creek or the drainage swale 
that drains into Black Creek were not described in the NEIP EIS.   

Terrestrial Habitats 
H.3.9  The SADVA area has been the subject of an ecological survey as part of an EIS that 

was prepared for the NEIP (Galesi Group, 2005). As part of the EIS, the general habitats onsite 
were described.  The SADVA area includes a mix of upland deciduous forests, maintained 
landscape areas, and upland meadows and fields.  Other surveys (EA, 1999) have indicated that 
wetland areas occur in portions of the SADVA.   

H.3.10  Upland deciduous forest communities tend to be diverse communities.  These 
communities may include several overstory tree and understory species, including quaking aspen 
(Populus tremuloides), European buckthorn (Rhamnus cathartica), grey dogwood (Cornus 
racemosa), grape vine (Vitis spp.), Canada goldenrod (Solidago canadensis), sugar maple (Acer 
saccharum), box elder (Acer negundo), black locust (Robinia pseudoacacia), honeysuckle 
(Lonicera sp.), poison ivy (Toxicodendron radicans), and Virginia creeper (Parthenocissus 
quinquefolia).  The upland deciduous forest communities provide foraging habitat for several 
songbird and other wildlife species and provide nesting habitat for songbirds and some mammal 
species (Galesi Group, 2005). 

H.3.11  Maintained landscaped areas are generally less diverse, and include areas that have 
been mowed and/or otherwise maintained areas.  The species present include several species of 
grasses (Poa spp.).  Wildlife species present are typically those that have adapted to the presence 
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of human activities and these species are generally transient, due to the lack of vegetative cover.  
The bird species that occur near the maintained landscape areas usually nest in adjacent habitats 
that provide more cover.   

H.3.12  The upland meadows and fields generally contain a mixture of grass species and 
may provide wildlife habitat, particularly in the transition area from the meadow or field to 
forested areas.  The plant species present may include a mixture of grass species, Queen Anne’s 
Lace (Daucus carota), common mullein (Verbascum thapsus), Canada goldenrod, birdsfoot 
trefoil (Lotus corniculata), daisy fleabane (Erigeron annuus), chicory (Cichorium intybus), red 
clover (Trifolium pratense), white clover (Trifolium repens), bedstraw species (Galium spp.), 
poison ivy, common milkweed (Asclepias syriaca), New York aster (Aster novi-belgii), Virginia 
creeper and butter-and-eggs (Linaria vulgaris).  These meadow and field areas typically contain 
many small mammals which in turn are prey items for larger raptors and predators.  The 
transition between the meadows and the upland terrestrial areas provide both nesting and 
foraging habitat for birds and small mammals, because the food and cover resources are 
available (Galesi Group, 2005). 

H.3.13  Because of the plant diversity and structural diversity of habitats, there are multiple 
potential habitats for wildlife species to be present.  Several bird species are common in the 
surrounding area and the species that might utilize different portions of the site include mourning 
dove (Zenaida macroura), blue jay (Cyanocitta cristata), American crow (Corvus 
brachyrhynchos), northern flicker (Colaptes auratus), downy woodpecker (Picoides pubescens), 
hairy woodpecker (Picoides villosus), American robin (Turdus migratroius), northern cardinal 
(Cardinalis cardinalis), eastern towhee (Pipilo erythrophthalmus), red-winged blackbird 
(Agelaius phoeniceus), black-capped chickadee (Poecile atricapillus), yellow warbler 
(Dendroica petechia), dark-eyed junco (Junco hyemalis), red-eyed vireo (Vireo olivaceus), 
white-throated sparrow (Zonotrichia albicollis), eastern phoebe (Sayornis phoebe), eastern 
screech owl (Otus asio), Cooper’s hawk (Accippiter cooperii), red-tailed hawk (Buteo 
jamaicensis), wild turkey (Meleagris gallopavo), mallard (Anas platyrhynchos), great blue heron 
(Ardea herodias), and other common species such as sparrows and finches (Galesi Group, 2005).   

H.3.14  Mammals that may occur at the site include white-footed mouse (Peromyscus 
leucopus), meadow vole (Microtus pennsylvanicus), eastern chipmunk (Tamias striatus), eastern 
gray squirrel (Sciurus carolinensis), woodchuck (Marmota monax), eastern cottontail (Silvilagus 
floridanus), Virginia opossum (Didelphis virginiana), raccoon (Procyon lotor), striped skunk 
(Mephitis mephitis), white-tailed deer (Odocoileus virginianus) and big brown bat (Eptesicus 
fuscus).  In addition to these animals, there has been recent evidence that coyotes (Canis latrans) 
may be present in the area, although there have not been confirmed sightings (E. Ashton, 
Parsons, Personal Observation).   

H.3.15  Several reptiles and amphibians may also occur at the site, and include the eastern 
garter snake (Thamnophis sirtalis), eastern milk snake (Lampropeltis triangulum), northern water 
snake (Nerodia sipedon sipedon), American toad (Bufo americanus), northern spring peeper 
(Pseudacris crucifer), gray tree frog (Hyla versicolor), wood frog (Rana sylvatica), northern 
leopard frog (Rana pipiens), green frog (Rana clamitans melanota), and bull frog (Rana 
catesbeiana). 
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H.3.16  Federally listed Threatened and Endangered Species that are thought to have 
suitable habitat at the site include one plant, the blunt-lobe grape fern (Botrychium oneidense) 
and two mammals, the Indiana bat (Myotis sodalis), and the small-footed bat (Myotis leibii).  A 
survey of the SADVA site (Galesi Group, 2005) for suitable habitat did not identify either the 
plant or mammal species or the associated habitat for these species, and they are not thought to 
be present at the site.   

Food Webs and Feeding Guilds 
H.3.17  The terrestrial communities present at the site represent a terrestrial food web for 

the potential transfer of COPECs from site soils to food sources and to consumer organisms.  
Terrestrial food webs are generally composed of four trophic levels and the associated feeding 
guilds.  Feeding guilds are broad groups of related ecological receptors that represent a variety of 
species potentially exposed to COPECs.  

Trophic level 1: Terrestrial plants, including quaking aspen, buckthorn and dogwood 
trees, associated shrubs and herbaceous plants whose growth 
depends on soil characteristics and associated micro-fauna. 

Trophic level 2: Terrestrial invertebrates, herbivorous mammals (such as small 
rodents and white-tailed deer), and herbivorous birds (such as 
mourning dove) that consume primarily plant products, either 
directly or in the form of debris. 

Trophic level 3: Terrestrial omnivorous mammals (such as opossum and skunk) and 
omnivorous birds (such as robin and red-winged blackbird) consume 
a mixture of plant material and invertebrates, and in some cases, 
small vertebrate prey. 

Trophic level 4: Terrestrial carnivorous mammals (coyote), carnivorous birds (such 
as owls and hawks) consume primarily vertebrate prey. 

H.3.18  In addition to terrestrial habitats, there are some aquatic habitats present at the site.  
The food webs of the aquatic sites provide potential transfer of COPECs from sediment to semi-
aquatic receptors.  Aquatic food webs typically contain four trophic levels. 

Trophic level 1: Aquatic plants, both submerged (such as bladderwort) and emergent 
(such as loosestrife and reed) whose growth depends on the 
characteristics of the sediment. 

Trophic level 2: Aquatic invertebrates and herbivorous birds (such as mallard) rely 
primarily on plant products for survival.  Aquatic-dependent 
herbivorous mammals (such as muskrats) are not known to occur at 
the site. 

Trophic level 3: Semi-aquatic omnivorous mammals (such as raccoons), omnivorous 
birds (such as wrens), and omnivorous reptiles and amphibians (such 
as green frogs, garter snakes) rely on both plant material and 
invertebrates as food sources. 

Trophic level 4: Semi-aquatic carnivorous birds (such as kingfishers, great blue 
herons) rely almost entirely on vertebrate prey as food sources.  No 
mammalian semi-aquatic carnivores were identified at the site.  
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         Habitat-Specific Receptor Species 

H.3.19  To represent different trophic levels within the terrestrial food web and within the 
semi-aquatic food web, commonly occurring species were selected (Table H.4).  The use of 
commonly occurring species from various trophic levels as ecological receptors is a screening 
method to determine potential effects on site organisms, and is intended to reduce the uncertainty 
in the risk analysis.  Where potential adverse effects for one receptor are identified, it is assumed 
that a potential risk can be assumed for other wildlife species having similar diet composition 
and mobility.  Further, the species selected must be receptors that are likely susceptible to the 
COPECs, and species for whom toxicology data is available. 

H.3.20  For the terrestrial food web, one herbivorous mammal (deer mouse), one 
herbivorous bird (mourning dove), one omnivorous bird (American robin), one carnivorous 
mammal (coyote) and one carnivorous bird (red-tailed hawk) were identified as potential site-
specific receptors.   

H.3.21  For the semi-aquatic food web, one herbivorous bird (mallard), one omnivorous 
mammal (raccoon), one omnivorous bird (marsh wren), one omnivorous amphibian (green frog), 
one carnivorous bird (belted kingfisher), and one carnivorous reptile (Northern water snake) 
were identified as potential site-specific receptors.   
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Table H.4  Selection factors for all species in the qualitative ecological risk assessment for SADVA 
 

 
 

SELECTION FACTORS: Deer 
Mouse Mallard Marsh 

Wren 
Green 
frog 

American 
Robin Raccoon 

Red-
tailed 
Hawk 

Coyote 
Northern 

Water 
Snake 

Belted 
Kingfisher 

Terrestrial (T) or Semi-Aquatic (A) T A T A T A T T A A 

Trophic Level Herbivores Omnivores 

Ecological Factors           
  Likely to occur at study area X X  X X X X X X X 

  
High trophic level predator 
(regulates ecosystem structure)       X X X X 

  
Important prey species (seed 
dispersal) X X X  X      

  
High potential for exposure 
based on feeding or life history X X X X X X X X X X 

  
Susceptible to COPECs 
biomagnification    X X X X X Unknown X 

 

X 

X 

Risk Evaluation Factors           

  
Natural history information 
available X X X X X X X X X 

  Toxicological literature available X X X  X X X X  X 

  Likely to exhibit toxic effects    X X X X X  X 

Societal Factors           

  
Species of special conservation 
concern       X   

  High social or recreational value  X X  X X X   

March 2007
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H.4  ECOLOGICAL CONCEPTUAL SITE MODEL 
H.4.1  The ecological conceptual site model (ECSM) for the terrestrial component and 

aquatic component of the site are presented in Figure 4.1 and Figure 4.2, respectively.  
Terrestrial receptors are primarily exposed to surface soil and surface water, assuming the ponds 
and creeks are used for drinking water.  Aquatic receptors are primarily exposed to sediment and 
surface water.  For this analysis, exposure to sediment will be important for species that occupy 
territory near water (e.g., raccoons) but are not fully aquatic (e.g., fish), and hereafter these 
species are referred to as semi-aquatic species.   

H.4.2  Surface soil is a potential exposure medium of concern based on past site activities.  
Potential chemical transport from soils to sediment near tributaries to the Black Creek, to the 
Black Creek, or to sediments near the wetland/pond areas on the site may have resulted in the 
migration of site-related chemicals to associated aquatic habitats.  Based on the site 
characterization and initial data screening, the following potentially complete exposure pathways 
exist: 

• Terrestrial receptor exposure to surface soil; and 
• Semi-aquatic receptor exposure to sediment. 

 
 

Figure 4.1.  Ecological Conceptual Site Model of soil to terrestrial receptors

Schenectady Army 
Depot Soils

CarnivoresOmnivoresHerbivores

Tributaries

Black Creek

Terrestrial 
Vegetation: Grasses, 

forbs, deciduous 
trees

Mammals:  Deer mouse

Birds: Mourning Dove

Invertebrates: Insects

Mammals:  Virginia opossum

Birds: American robin

Mammals:  Coyote

Birds: Red-tailed Hawk
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Figure 4.2.  Ecological Conceptual Site Model of sediment to semi-aquatic receptors

Schenectady Army 
Depot Sediment

CarnivoresOmnivoresHerbivores

Tributaries

Black Creek

Aquatic Vegetation: 
Cattails, emergent 

vegetation

Mammals: none identified  

Birds: Mallard

Invertebrates: Insects

Mammals:  Raccoon

Birds: Marsh Wren

Reptiles/Amphibians: Green 
frog

Mammals: none identified

Birds: Belted Kingfisher

Reptiles/Amphibians: 
Northern water snake

 
H.5  COPEC FATE AND TRANSPORT 

H.5.1  The qualitative SLERA does not specifically estimate the risk to individual 
receptors.  However, there are several classes of organisms (e.g., aquatic organisms, birds, 
mammals) that may respond differently to COPECs.  Therefore, each COPEC that was included 
in the analysis after the preliminary screening within each class of COPEC (i.e., VOCs, metals) 
is addressed and the expected effects on ecological receptors is described.  Further, if a COPEC 
is present in the environment, a qualitative classification of risk (i.e., low, medium, high) has 
been estimated.  The estimated risk values are based on the effects of the chemical, the likelihood 
that it will remain in the soil, whether it greatly exceeds the USEPA screening values, and if it is 
bioaccumulative.  Table H.5 describes the effects of each COPEC on generalized ecological 
receptors.  Definitions that are relevant to the discussion of effects include: 

• Bioaccumulative:  This term describes that organisms tend to accumulate the COPEC 
in their tissues, but excrete it over time.   

• Biomagnification:  This term describes the tendency to accumulate the COPEC, not 
excrete the chemical, and concentrate the chemical in tissue.  The concentration of the 
biomagnified COPEC may be several times higher in receptor tissues than in the 
medium from which the chemical originated.   

H.5.2  In general, VOCs pose a low risk to ecological receptors, because the COPECs are 
dissipated readily in the environment, and they do not bioaccumulate in receptor tissues.   

H.5.3  SVOCs include polycyclic aromatic hydrocarbons (PAHs), which may 
bioaccumulate and biomagnify in receptor tissues.  If the receptor ingests a large amount of the 
medium where the PAHs are present (either soil/sediment directly, or lower trophic level 
organisms), then there is some risk that the receptors will be affected.  Other SVOCs have 
variable effects, depending on if the compound is bioaccumulative.   
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H.5.4  Pesticides and PCBs are often both bioaccumlative and biomagnified in terrestrial 
and aquatic food chains.  Many of the pesticides are no longer used in the U.S., but are very 
persistent in the soil/sediment, and therefore may still be affecting ecological receptors, 
depending on the soil/sediment concentrations.  Because of the persistence in the environment of 
some pesticides, the risk to ecological receptors is considered high.   

H.5.5  Metals in soil/sediment have variable effects on ecological receptors.  Metals that do 
not bioaccumulate or biomagnify pose low ecological risk.  Metals that bioaccumulate but do not 
biomagnify pose low ecological risk.  Metals that biomagnify pose at least medium levels of 
ecological risk, and depend in large part on how the metals bind to soil particles.   

H.6  CONCLUSIONS 
The COPECs that were detected at the site and are considered to pose various levels of 

potential risk to ecological receptors are summarized on Table H.6.  Although there are 
chemicals in various media onsite that pose a high risk to aquatic and terrestrial wildlife, the 
former SADVA site appears to support wildlife typical for the area and for the 
commercial/industrial setting that the site has retained for over 60 years.  These conclusions are 
reinforced by two other ecological assessments conducted at AOC 1.  The 2004 qualitative 
assessment of the diversity and condition of aquatic life in the pond found that the observed 
species composition seemed appropriate for the habitat and all species present appeared active.  
The 2004 macroinvertebrate community analysis of the pond found the sampling stations were 
slightly impaired, due to the monotonous nature of the man-made pond. 
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Table H.6  Summary of COPECs, Risk Levels and Locations Where Present at SADVA 
 
 LOW RISK Present in AOCs MEDIUM RISK Present in 

AOCs 
HIGH RISK Present in 

AOCs 
Acetone 1/7, 2, 8     
1,2-dichloroethene (total) 1/7     VOCs 
Freon 113 2     
2,4-Dimethylphenol 1/7 Benzo(a)anthracene 1/7, 6, 8, 9   
Acenaphthene 1/7, 3, 8, 9 Benzo(a)pyrene 1/7, 2, 8   
Anthracene 1/7, 2, 3, 8, 9 Benzo(k)fluoranthene 1/7, 2, 6, 8, 9   
Benzoic acid 3 Dibenz(a,h)anthracene 1/7, 6, 8   
bis(2-
ethylhexyl)phthalate 

1/7, 2, 3,  8, 9 Fluoranthene 1/7, 2,6, 8, 9   

Carbazole 1/7, 8 Fluorene 1/7, 2, 3, 8, 9   
Chrysene 1/7, 2, 3, 6, 8, 9 Indeno(1,2,3-

cd)pyrene 
1/7, 6, 8   

Dibenzofuran 1/7, 3, 8, 9 Pentachlorophenol 3   
Di-n-butyl phthalate 1/7, 2,8     
Di-n-octyl phthalate 2, 8     
2-Methylnaphthalene 1/7, 2, 3, 9     
Naphthalene 1/7, 2, 3, 6, 8     
Phenanthrene 1/7, 2, 3, 6, 8, 9     

SVOCs 

Pyrene 1/7, 2, 3, 6, 8, 9     
  alpha-Chlordane 2, 6, 8 4,4'-DDD 1/7, 2, 3, 

6, 8 
  gamma-Chlordane 1/7, 2, 8 4,4'-DDE 1/7, 2, 3, 

6, 8 
  Endosulfan I 1/7 4,4'-DDT 1/7, 2, 3, 

6, 8 
  Endrin 1/7, 2, 8 Aroclor 1254 1/7, 8 
    Aroclor 1260 1/7 
    Heptachlor 2 

PESTICIDES/ 
PCBs 

    Heptachlor 
epoxide 

8 

Arsenic 1/7, 2, 3, 5, 6, 8, 9 Aluminum 1/7, 2, 3, 5, 6, 
8, 9 

  

Barium 1/7, 2, 3, 5, 6, 8, 9 Antimony 1/7, 2, 3, 5, 6, 
8, 9 

  

Beryllium 1/7, 2, 3, 5, 6, 8, 9 Cadmium 1/7, 2, 3, 5, 6, 
8, 9 

  

Chromium 1/7, 2, 3, 5, 6, 8, 9 Lead 1/7, 2, 3, 5, 6, 
8, 9 

  

Chromium VI 1/7 Manganese 1/7, 2, 3, 5, 6, 
8, 9 

  

Cobalt 1/7, 2, 3, 5, 6, 8, 9 Mercury 1/7, 2, 3, 5, 6, 
8, 9 

  

Copper 1/7, 2, 3, 5, 6, 8, 9 Selenium 1/7, 2, 3, 5, 6, 
9 

  

Nickel 1/7, 2, 3, 5, 6, 8, 9 Silver 1/7, 2, 3, 5, 6, 
8, 9 

  

Vanadium 1/7, 2, 3, 5, 6, 8, 9 Thallium 1/7, 2, 3, 5, 6, 
8, 9 

  

METALS 

Zinc 1/7, 2, 3, 5, 6, 8, 9     
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