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Source: NEESA, March 1983. 

Biological Features 

Backaround 

The New London/Groton area lies in the Central Hardwoods zone that covers a great portion of the 
northeastern United States. Due to settlement, agriculture, lumbering and coal production, the virgin forests 
have been replaced by second or third growth stands. Many of the wetlands have been filled and are 
presently in commercial and residential use. 

The Thames River has been altered to accommodate large marine vessels through dredging and bank 
stabilization. However, the original course of the river is the same, and many indigenous species of flora and 
fauna remain the same as those present prior to manipulation. 

The New London Subase encompasses 1,412 acres of land, of which 547 acres are used as operational and 
support facilities with the remaining acreage being used for housing and community support. Wiihin this 
total acreage are areas used for drainage, disposal, buffer, recreational activities and areas set aside for 
potential expansion. These presently contain a variety of upland, wetland and aquatic habitats directly 
connected to similar habitats off-base. There are also approximately 1.7 miles of Thames River shoreline 
incorporated into the Subase. 

Environmental concern for the river and surrounding natural habitats is strong among the local populace. 
The Connecticut Department of Environmental Protection (Conn. DEP) in cooperation with sportsmen’s 
groups and citizens has developed programs to enhance and protect the aquatic and upland habiiats and 
their wildlife components in the New London/Groton area. 

Upland Veqetation 

The southern New England climate supports a mixed deciduous-coniferous forest comprised of such 
common tree species as oak, hickory, chestnut, beech, birch, maple, white pine, and hemlock. 

Forest cover varies from place to place, depending on soil moisture, soil fertility and temperature. The 
climate favors hardwoods over softwoods yet the latter can be found on poorer sites where competition from 
hardwood species is less intense. 

Typical of most municipal areas in Connecticut, oak/beech/red maple forests dominate among the upland 
vegetational types. These hardwoods, or deciduous trees, comprise most of the total vegetative cover, with 
oak the dominant species. The softwoods, or evergreens, account for less than 10 percent of the forest 
types, with white pine, cedar and hemlock as the major trees in this category. Excluding ornamental 
plantings, the evergreens usually occur naturally in concentrated clusters or stands. Both the Pine Swamp 
and the Great Cedar Swamp in Ledyard are excellent examples of this condition. Though a deciduous tree, 
red maple usually dominates along with the evergreens in wet areas. 

Although mature hardwoods and softwoods exist in the area, nearly 70 percent of the total woodland is 
occupied by immature trees as a result of the extensive logging and clearing for agricultural purposes that 
occurred in the last century and into the present one. Careful management of the State forests, municipal 
and private land trust preserves can serve to protect many developing forests, as well as mature trees, from 
further logging activity or clearing for indiscriminate development. 

Some common understory plants of wooded areas are doqwood, cherry, tupelo, sassafras and other tree 
saplings, catbriar and grape vine. Poison ivy is common. In open areas and old pasture land, bittersweet, 
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barberry, goldenrod, poison ivy, green briar, catbriar, sumac, hawthome, grasses and wildflowers flourish. 

Wetland Veqetation 

The freshwater wetlands of southeastern Connecticut include swamps, bogs and marshes. The New London 
Subase contains a large tract (approximately 80 acres) of wetland in the northeast section of the base, which 
can be characterized as a marsh. The area was artificially created by dumping dredge spoils into a lowland 
containing a small stream. The soft organic sediments throughout the majority of the marsh support a 
monoculture of the reed Phraamites commonis which dominates all other vegetative forms. There are 
scattered patches of open water between the stands of reeds containing scattered duckweed (Lemna SPP.) 

and filamentous algae. The firmer ground with no standing water quickly forms the transition to old field 
and upland species. Those found in the zone of transition include viburnum (Viburnum recognitum), 
spicebush (Lindera benzoin), and black alder (Ilex verticillata). 

The State of Connecticut defines marshes as those areas where a vegetational community shall exist in 
standing or running water, and where that community shall include, but not be limited to, some, but not 
necessarily all, of the following: horsetails (Equisetaceae); bur-reeds (Sparganiaceae); cattails (Typhaceae); 
pondweeds (Zostereraceae); water plantains (Alismaceae); frog’s biis (Hydrocharitaceae); hydrophytic 
grasses (Gramineae); sedges (Cyperaceae); arums (Araceae); duckweeds (Lemnaceae); rushes (Juncaceae); 
pickerelweed (Pontederiaceae); pipeworts (Eriocaulonaceae); sweet gale (Mvrica nale); tear-thumbs 
(Polygonaceae); water lilies (Nymphaeaceae); water milfoils (Halorrhagidaceae); dogwoods (Comus spp.); 
buttonbush (Cephalanthus occidentalis); and arrowwood (Viburnum spp.). 

The subject marsh and its drainage on the Subase contain several of the above mentioned species; 
however, diversity appears to be limited. 

Terrestrial Fauna 

p 

‘1 

The land within and surrounding the Subase provides a variety of habitats for terrestrial fauna. These 
include hardwood forests, old fields, wetlands and residential areas. 

Mammals’common to the area are eastern gray squirrel (Sciurus carolinensis), raccoon (Procvon loto), 
white-tailed deer (Odocorleus virqinianus), oppossum (Didelphis marsupialis), eastern cottontail (Svlviloous 

These forms are common to the hardwood forest and floridanus), and the woodchuck (Marmota monax). 
old field habitats but do overlap into the other areas. A complete list of mammalian forms known or 
expected to be found in the area is included in Table G-l (Burt and Grossenheider). 

Amphibians common to the area include the American toad (Bufo americanus), bullfrog (Rana catesbiina), 
leopard frog (Rona pipiens), dusky salamander (Desmoqnathus fuscis), and the red-backed salamander 
(Plethodon cinerius). 

The common reptiles to be found in the Subase area are the water snake (Natrix sipedon), garter snake 
(Thamnophis sirtalis), hognose snake (Heterodon platvchinos), painted turtle (Chrvsemys Dicta), and spotted 
turtle (Clemmvs auttata). A list of reptiles and amphibians known or expected to be found in the Subase 
area is included in Table G-2 (Conant, 1974). 

The avian fauna of the Subase consists of a variety of species which may be permanently residential, 
migratory or seasonal. Winter birds often found around feeders include the tufted titmouse (Parus bicolor), 
nuthatch (Sitta canadensis), and cardinal (Cardinalis cardinalis). Summer birds of residential areas are blue 
jay (Cyanoc’kta cristata), robin (Turdus miqratorias& chickadee (Parus atricapillus), and house sparrow 
(Passer domesticus). Summer birds common to more natural and open areas are mourning dove (Zenaida 
macroura), common crow (Corvus brachvrhvnchos), eastern kingbird (Tvrannus tvrannus), and the sparrow 
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hawk (Falco sparvarius). Over 20 species of birds can be found breeding in the upland forests and fields. 
The most commonly found breeding species are the bobwhite quail (Colinus virqinianus), yellow shafted 
flicker (Colaptes auratus), towhee (Pepelo ervthropthalmus), brown thrasher (Toxostoma rufum), and great 
horned owl (Bubo virqinianus). The species known or expected to be found in the vicinity of the Subase 
are included in Table G-3 (Dowhan and Craig, 1976). The list includes species, seasonal status, nesting 
potential, and status as state or federal threatened or endangered. 

Aquatic Ecosvstems 

The freshwater aquatic ecosystems naturally occurring within the Subase are restricted to shallow waters 
of wetland pools and the ephemeral stream draining the wetlands. The water sources for these emanate 
from drainage of operations areas and natural areas in the north portion of the base. The ephemeral nature 
of the streams and the shallowness of the wetland surface waters restrict the diversity of aquatic fauna within 
the systems. The chemical constituents of the organic substrates in the wetlands, especially in Area A, 
appear to restrict the diversity of aquatic flora. There are two artificial lakes maintained on the Subase, North 
Lake and Rock Lake, both of which are for recreational and aesthetic purposes. The watersheds for both 
impoundments receive no drainage from contaminated areas. 

The marine ecosystem which forms the entire 1.7 mile western border of the Subase is the Thames River. 

Marine Alqae - There were thirteen species of algae collected from the Thames River during the 1973 studies 
(FEIS Subase New London, Connecticut, 1973.) These included 7 Rhodophyta, 2 Phaeophyta and 4 
Chlorophyta. The Rhodophyta included: Chondrus crispus, Dosya pedicellata, Grinnellia americana, 
Aqardhiella tenera, Chondria tenuissima, Rhodvmenis palmata, and Gracilaria foliifera. Phaeophyta were: 
Laminaria SD. and Fucus vesiculosus var. sphaerocarpus. Chlorophyta consisted of: Codium fraqile ssp. 
tomentosoides, Ulva lactuca, Protoderma marinum and Ulthrix flacca. The majority of the species were 
collected by dragging and Eckman sampler in the sublittoral zone, while one Scuba dive was made for 
collecting purposes. The eulittoral zone is narrow with little substrate for the attachment of algae. Only two 
species were collected in the eulittoral zone. 

The forms collected were, sporadic in distribution, being present in few locations. The greatest number of 
species were collected near the mouth of the river where a total of seven different species were found. 
Fucus sp. and Ulothrix lacea were collected at a few locations in the eulittoral zone in addition to the pier 
pilings at the Naval Base marina. At no station was the density of algae very great. 

The lack of species diversity and density of algae in the Thames River is probably due to the extreme lack 
of suitable substrate. When collected, it was found growing on large Venus mercenarca shells and 
submerged objects such as lobster traps and other debris. Few rocks were present. Small rocks and larger 
outcroppings were present along one area of the shore where Fucus and Ulothrix were found. 

Marine algae is important in the food chain of Thames River marine organisms. Laminaria, Chondrus, m, 
and Rhodvmenia are utilized by such forms as herbivorous gastropods, crustaceans and fishes. These 
organisms are then eaten by carnivorous forms and so on up the food chain. In addition to being important 
as a food source, attached marine algae also provide a substrate for the attachment of such invertebrates 
as hydrozoans, bryozoans, and the polychaete, Spiroobis. Starfish, polychaetes and molluscs are also 
found entangled in the holdfasts of laminaria. Despite low numbers and diversity, the importance of the 
algae in the river should not be minimized. 
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Species of benthic algae found in this area, of whichm was the most prevalent, are: 

Aaardhiella tenera 

Chondria tenuissima 

Chondrus crispus 

Gracilaria folifera 

Grinnellia americana 

Protoderma marimum 

Ulotrhix flacca 

Ulva lactuca 

Fucus vesiculosis var. sohaerocarpus 

One species of vascular plant was found in the area; Potamogeton pectinatus was found floating throughout 
the region. No rooted plants of this species were located, however. 

Phvtoplankton - Zooplankton - Plankton tows were conducted in September, 1972, to determine the density 
and diversity of phytoplankton in the Thames River. Collection was done with a #25 Standard Mesh 
Plankton net. Although exact density is not known at this time, the total number of cells was low. 
Zooplankton were almost completely absent. The few phytoplankters present were members of the 
Bacillariophyceae and included Diium briqhtwelli, Coscinodiscus spp., Gvrosiqma spp., and Glenodinium 
spp. Ditvlum briqhtwelli was the only species which was uniform in the samples, although density was very 
low. 

A low diatom population was also found in the Thames River. This was probably due to the time of 
collecting. Nutrient levels were not excessively high, as thorough mixing had not released nutrients from 
the bottom sediments. Thus, a dense population was not possible. Low temperatures along with winds and 
wave action in the fall will result in a mixing and release of bottom nutrients and subsequent diatom “bloom.” 

Aquatic Invertebrates - The invertebrate fauna of the Thames River constitutes a large portion of the protein 
harvested for human consumption from the river each year. The most sought after invertebrate species for 
human consumption are lobsters, crabs, clams, and oysters. 

The harvesting of lobsters (Homorus americanus) occurs primarily through the spring and summer months. 
The lobsters move inshore during the warm months to feed and molt near bottom structures. Trapping 
occurs in the river from the mouth to just upstream of the l-95 bridge (interview, biologist, Conn. DEP). 
Lobsters are scavengers and feed on almost anything they can find. Molluscs, crustaceans. (ranging from 
crabs to amphipods), and dead fish are included in this diet. These characteristics delineate their level in 
the food chain of the Thames River estuary. 

The harvesting of blue crabs (Callinectes sapidus) from the Thames River occurs primarily during the months 
of July, August, and September. This species cannot be harvested commercially in the river and must be 
taken with folding traps or dip nets. Its distribution in the riier is considered cosmopolitan, being harvested 
from the mouth of the river upstream to Norwich. This species is highly intolerant of low temperatures and 
salinity fluctuations. Correspondingly, there are massive die-offs during extremely cold winters or after .-----he 
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severely heavy or prolonged rains which reduce the salinity in the riier. The blue crab is an important 
‘member of the food chain. Injured. specimens are preyed upon by lobsters and fish, while healthy forms 
feed on molluscs, crustaceans, dead fish, and so forth. 

There is no commercial harvesting of clams or oysters in the Thames River. 

Non-commercial harvesting is allowed but is strictly regulated (concerning areas open to harvesting and 
seasons) by the Connecticut DEP. Coliform counts are used as indicators of pollution (especially hepatitis) 
and water samples are analyzed from several locations weekly or after rainfall events. The results of the 
analyses determine the potential for pollution if the shellfish ingest large quantities of water and filter out the 
organic material as food. This leaves them very susceptible to pollutants, especially bacterial and viral. A 
large portion of the river is permanently closed to shellfishing and this includes the waterfront of the Subase. 

Dredging for shellfish during the 1973 EIS studies has revealed large beds and much preferred substrates 
near the mouth of the riier and extending up to the l-95 bridge. 

The quahog (Mercenaria mercenaria) is the most common clam species in the river. It is found in large 
numbers in shoals and channel banks below the l-95 bridge (biologist, Conn. DEP). The vast beds of 
quahogs would be an accessible and valuable resource for the area if upstream pollutants could be 
controlled. 

There are no large soft shell clam (Mva orenaria) beds in the river system. Studies conducted by the U.S. 
Coast Guard (USCG) in 1973 revealed few soft shell clams, and these were restricted to small, isolated 
groups between the l-95 bridge and the Subase. This area does have substrates preferred by this species, 
and with improved water quality conditions, a viable population would develop. 

f-7 The 1973 USGC study revealed approximately 174 acres of oyster beds on the west side of the river. They 
‘are located on the west channel bank and extend into the shallows from the Tydol Fuel Dock upstream to 
approximately one-quarter mile north of the Subase. There is a winter season for harvesting oysters on a 
non-commercial basis, and no commercial harvesting of oysters has been allowed in the river for many 
years. However, upstream from the Subase, there are coves being leased and artificially seeded with 
oysters for potential commercial harvesting in the future. 

A list of invertebrates known or expected to be found in the Thames River is included in Table G-4. This 
list also includes those species of invertebrates common to the river but not regularly consumed by humans. 
These are important to the river system as they play an integral role in the food chain of the ecosystem. 

Finfish - The only water supply affected by the Subase and supporting a fishery is the Thames River. Fish 
were sampled in the river from the mouth to one-quarter mile north of the Subase during the EIS study by 
the USCG in 1973. Also, frequent river fish collections are made from March to November by the University 

. of Connecticut, Project Oceanology, Avery Point. 

There is presently no commercial fishing allowed in the Thames River for any species above the l-95 bridge 
(biologist, Conn. DEP). There is, however, a commercial fishery for eels, and some sport fish are caught 
from the river and sold. The results of collections indicate that the most common species of fish in the river 
between the mouth and the Subase are winter flounder (Pseudopleuronectes americanus), porgy 
(Stenotomus versicolor), weakfish (Cvnoscion reqalis), and tautog (Tautoqa onitis). The adult weakfish and 
porgy are sometimes brackish and primarily marine species substantiating the belief that the fish collected 
in the trawls were juvenile, temporarily inhabiting the river. The winter flounder appears to inhabit the 
Thames permanently, and several reliable sources indicate successful spawning does take place. Being the 
most dominant, these four species would be the most likely to be harvested by sportsmen for human 
consumption. 
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Research of existing data indicates that the Thames estuary is also an important spawning and nursery area 
for anadromous runs of alewives (Alosa aestivalis) and Menhaden (Brenooria tvrannus) which are found in 
the area from July through October utilizing the river as a nursery area. 

Extensive recreational fishing exists for white perch (Roccus americanus), American smelt (Osmerus 
mordox), tomcod (Mircoqadus tomcod), bluefish (Pomatomus saltatrix), and striped bass (Morone saxatilis). 
The striped bass is one of the most sought after game species on the east coast. A large population of this 
species winters in the channel of the Thames River in the area of Stodard State Park (Conn. DEP). 

There is the potential for a commercial market for American Smelt, American shad (Alosa sapidissima), 
whiting (Merluccius bilinearis), and blueback herring (Alosa aestivalis). The populations of these species in 
the river are on the rise, and habitat and water quality improvements have increased the potential for an 
increase in numbers allowing for commercial harvesting. 

Efforts are also being made to reestablish anadromous fish runs of Atlantic salmon (Salmo salor), alewife, 
and brown trout (Salmo trutta). The browns have escaped from stocked impoundments and streams in the 
headwaters and developed a considerable population of large fish in the river, and these are sought after 
by sportsmen. The major problem with m-establishing an anadromous fish run and breeding population in 
the riier is the dams. These impede upstream migration to necessary spawning substrates. 

A list of finfish known or expected to be found within the Thames River and the seasons in which they 
inhabit the river is included in Tabie G-5. 

Threatened and Endanoered Species - The ecological habitats within or immediately surrounding the Subase 
may potentially harbor floral or fauna’ species of threatened or endangered status as classified by the State 
of Connecticut or the USDA Fish and Wildlife Service. The habitat which has the greatest potential for 
harboring these species is the wetland and its associated drainages emanating from Area A. The subject 
species are limited primarily to plants due to the urbanized nature of the entire area and the constant 
disturbance by heavy equipment and normal base operations. There have been no confirmed sightings of 
threatened and endangered species. A list of threatened and endangered species as classified by state and 
federal governments is included in Table G-6. 
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TABLE G-l 
MAMMALS KNOWN OR EXPECTED TO INHABIT THE AREA* 

NSB-NLON, GROTON, CONNECTlCUT 

Common Name Scientific Name 

Opossum 
Masked shrew 
Shorttail shrew 
Eastern mole 
Hairytale mole 
Little brown myotis 
Keen myotis 
Eastern pipistreal 
Silver-haired bat 
Big brown bat 
Red bat 
Hoary bat 
Raccoon 
Shorttail weasel 
Longtail weasel 
Striped skunk 
Red fox 
Gray fox 
Woodchuck 
Eastern chipmunk 
Eastern fox squirrel 
Eastern gray squirrel 
Red squirrel 
Southern flying squirrel 
White-footed mouse 
Boreal redback vole 
Meadow vole 
Pine vole 
Muskrat 
Meadow jumping mouse 
Woodland jumping mouse 
Eastern cottontail 
New England cottontail 
Whitetail deer 

* Based on Burt and Grossenheider 

Didelphis marsupialis 
Sorex cinereus 
Blarina brevicauda 
Scalopus aauaticus 
Parascalops breweri 
Mvotis lucifuaus 
Mvotis keeni 
Pipistrellus subflavus 
Lasionvctris noctivaaans 
Eptesicus fucus 
Lasiurus borealis 
Lasiurus cinereus 
Procvon lot0 
Mustela erminea 
Mustela frenata 
Mephitis mephitis 
Vulpes fulva 
Urocvon cinereoarqenteus 
Marmota monax 
Tamias striatus 
Sciurus niqer 
Sciurus carolinensis 
Tamiasciurus hudsonicus 
Glaucomvs volans 
Peromvscus leucopus 
Clethrionomvs qapperi 
Microtus pennsvlvanicus 
Pitvmys pinetorum 
Ondatra sibenthica 
Zapus hudsonius 
Napaeozapus insianis 
Svfvilagus floridanus 
Sylvilaous transitionalis 
Odocoileus virqinianius 
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TABLE G-2 f---Y 

AMPHIBIANS AND REPTlLES KNOWN OR EXPECTED TO INHABIT THE AREA* 
NSB-NLON, GROTON, CONNECTICUT 

AMPHIBIANS 

Scientific Name Common Name 

Dusky salamander 
Red-backed salamander 
spotted salamander 
red-spotted newt 
American toad 
Fowler’s toad 
Spring pepper 
Leopard frog 
Pickeral frog 
Wood frog 
Green frog 
Bullfrog 

Desmoonathus fuscus 
Plethodon cinereus 
Ambvstoma maculatum 
Notophthalmus viridescens 
Bufo americanus 
B. woodhousei 
Hvfa crucifer 
Rana pipiens 
R. palustris 
R. svlvatica 
R. clamitans 
R. catesbeiana 

REPTILES 

Scientific Name Common Name 
i-----X 

Five-linked skink 
Snapping turtle 
Stinkpot 
Mud turtle 
Spotted turtle 
Wood turtle C. 
Box turtle 
Painted turtle 
Water snake 
DeKay’s snake 
Red bellied snake 
Garter snake 
Ribbon snake 
Hognose snake 
Ringneck snake 
Worm snake 
Black racer 
Smooth green snake 
Black rate snake 
Milk snake 
Copperhead 

Cumeces fasciatus 
Chelydra serpentina 
Stemotherus odoratus 
Kinosternon subrubrum 
Clemmvs outtata 
lnsculpta 
Terrapene carolina 
Chrvsemvs picta 
Natrix sipedon 
Storeria deKavi 
S. occipitomaculata 
Thamnophis sirtalis 
I. sauritus 
Heterodon platvrhinos 
Diadophis punctatus 
Carphophis amoenus 
Coluber constrictor 
Opheodrys vernalis 
Elaphe obsoleta 
Lampropeitis trianqulum 
Aokistrodon contortrix 

* Based on Babbii (1937), Petersen (1970) and Conant (1974). 
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TABLE G-3 
1 , 

BIRDS EXPECTED TO UTILIZE THE AREA 
NSB-NLON, GROTON, CONNECTICUT 

Birds Seasonal Status”) Nest Potential Rare/Endangetv&) 

Green heron 
Mallard 
Wood duck 
Sharp-skinned hawk 
Cooper’s hawk 
Red-tailed hawk 
Red-shouldered hawk 
Broad-winged hawk 
Rough-legged hawk 
Marsh hawk 
Merlin 
American kestrel 
Bobwhite 
Ring-neck pheasant 
American woodcock 
Common snipe 
Mourning dove 
Yellow-billed cuckoo 
Black-billed cuckoo 
Barn owl 
Long-eared owl 
Short-eared owl 
Saw-whet owl 
Whip-poor-will 
Common nighthawk 
Ruby-throated hummingbird 
Belted kingfisher 
Common flicker 
Red-headed woodpecker 
Yellow-bellied sapsucker 
Hairy woodpecker 
Downy woodpecker 
Eastern kingbird 
Crested. flycatcher 
Eastern phoebe 
Least flycatcher 
Eastern pewee 
Tree swallow 
Bank swallow 
Rough-winged swallow 
Blue jay 
Common crow 
Fish crow 
Black-capped chickadee 

P.M. (summer only) Yes - 
P.M. 
P.M. 
hunt birdf2) 
hunt birdt2) 
P.M. 
P.M. 
M. 
winter only 
migrant only 
migrant only 
P.M. 
R. 
R. 
P.M. 
P.M. 
P.M. 
M. 
M. 
winter only 
winter only 
winter only 
winter only 
M. 
M. 
M. 
P.M. 
P.M. 
migrant only 
migrant only 
R. 
R. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
P.M. 
P.M. 
P.M. 
P.M. 
P.M. 

Yes 
Yes 

Yes 
Yes 
Yes 

Declining 
State endangered 

Yes 
Yes 
Yes 
Yes 

Declining 

Yes 
Yes 
Yes 

Yes 

Indeterminate 
Indeterminate 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Rare 
Rare 

Yes 
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TABLE G-3 
BIRDS EXPECTED TO UTILIZE THE AREA 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

Birds Seasonal Status(‘) Nest Potential Rare/Endangered@) 

White-breasted nuthatch 
Brown creeper 
House wren 
Mockingbird 
Catbird 
Brown thrasher 
Robin 
Wood thrush 
Hermit thrush 
Verry 
Eastern bluebird 
Cedar waxwing 
Loggerhead shrike 
Starling 
White-eyed vireo 
Yellow-throated vireo 
Red-eyed vireo 
Warbling vireo 
Black and white warbler 
Worm-eating warbler 
Golden-winged warbler 
Blue-winged warbler 
Nashville warbler 
Parula warbler 
Yellow warbler 
Black-throated blue warbler 
Black-throated green warbler 
Chestnut-sided warbler 
Bay-breasted warbler 
Prairie warbler 
Ovenbird 
Yellow throat 
Yellow-breasted chat 
Hoodde warbler 
Canada warbler 
English sparrow 
Eastern meadowlark 
Red-winged blackbird 
Orchard oriole 
Northern oriole 
Common grackle 
Brown-headed cowbird 
Scarlet tanager 
Cardinal 

migrant only 
migrant only 
M. 
R. 
M. 
P.M. 
P.M. 
M. 
migrant only 
M. 
P.M. 
P.M. 
migrant only 
P.M. 
P.M. 
migrant only 
M. 
M. 
M. 
M. 
migrant only 
M. 
migrant only 
migrant only 
P.M. 
migrant only 
M. 
M. 
migrant only 
P.M. 
M. 
P.M. 
P.M. 
migrant only 
migrant only 
R. 
P.M. 
P.M. 
migrant only 
M. 
P.M. 
P.M. 
M. 
R. 

- 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

Yes 

Yes 
Yes 

Yes 
Yi?S 
Yes 
Yes 

Yes 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Y&s 
Yes 

Yes 
Yes 

Yes 
Yes 

Declining 

Rare 
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TABLE G-3 
BIRDS EXPECTED TO UTILIZE THE AREA 
NSB-NLON, GROTON, CONNECTlCUT 
PAGE3OF3 

Birds Seasonal Status(l) Nest Potential Rare/EndangersdQ) 

Rose-breasted grosbeak 
Common goldfinch 
Eastern towhee 
Savannah sparrow 
Tree sparrow 
Chipping sparrow 
Field sparrow 
White-throated sparrow 
Song sparrow 
Swamp sparrow 

M. 
P.M. 
P.M. 
migrant only 
winter only 
P.M. 
P.M. 
migrant only 
P.M. 
P.M. 

Yes 
Yes 
Yes 

Yes 
Yes 
-. 
Yes 
Yes 

1 R - Residents. 
M - Migrants. 
P.M. - Partially Migratory. 

2 Hunt bird in migration. 
3 Dowhan and Craig (1976). 
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TABLE G-4 
:- P; 

INVERTEBRATES KNOWN OR EXPECTED TO BE FOUND IN THE THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

Genus Species Common Name Location”) 

M. mercenaria 
Crassostrea viroinica 
Spisula solidissma 
Nassarius obsoletus 
Cripidula fornicata 
Paqursus lonaicarpus 
Cripidula plana 
Cater irrortatus 
Balanus drentatus 
Balanus balanoidies 
Paaursus pollicaris 
Busycon canaliculatum 
Lunatia heros 
Eupleura caudata 
Yoldia limulata 
Pandora aouldiania 
Cranqon septemspinosus 
Rhithropanopeus harrisi 
Koldia limulata 
Lvonsia hvafina 
Ensis directus 
Callinectes sapidus 
Carinides maenas 
Cranqon septemspinosis 
Limulus polyphemus 
Libinia emarqinata 
Scoloplos robustus 
Nephvts caece 
Sabella micropthalma 
Sabellaria vuloaris 
Terebellid polychaeta 
Diopartra cuprea 
Nereis virens 
Polydora linni 
Cliona 2 spp. 
Asterias forbesi 
Gammarus marinus 
Tubularia spp. 

spps. Hvdroid 
Hyrdactinia spp. 
Crvptosula spp. 
Alyconidin spp. 
erect bryozoan 
Polynoidae and Sigalionida !e 

quahog 
oyster 
surf clam 
mud snail 
slipper shell 
hermit crab 
deck shell 
rock crab 
barnacle 
barnacles 
hermit crab 
c. whelk 
moon snail 
drill 
bivalve 
bivalve 
prawn 
mud crab 
bivalve 
bivalve 
razor clam 
blue crab 
green crab 
sand shrimp 
horshoe crab 
spider crab 
annelid 
Polycheare annelid 
feather worm 
polychaeta 

ornate worm 
sand worm 
polychaeta 
sulfer boring sponge 
common starfish 
gammarid amphipod 

scale worms 
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TH 
TH 
LR 
TH 
LR 
LR 
LR 
TH 
TH 
TH 
LR 
LR 
TH 
LR 
LR 
LR 
TH 
TH 
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TH 
TH 
TH 
LR 
LR 
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LR 
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LR 
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LR 
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LR 
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TABLE G-4 
INVERTEBRATES KNOWN OR EXPECTED TO BE FOUND IN THE THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Genus Species 

Cirrebled polychaeta 
Clvmenalla torouate 
Ninoe niaripes 
Haliclona 2 spp. 
Metridium semile 
Toredo navis 
Cerabratulus sp. 
Haliplanella luciae 
Pectenaria qouldi 

Common Name Location(‘) 

worm 
bamboo worm 
Pol ychaeta 
sponge 
anenomae 
shipworm 
nemertean 
anemonae 
cone worm 

LR 
LR 
TH 
LR _ 
LR 
TH 
TH 
LR 
IR 

1 UR - From l-95 bridge to Norwich (Upper River) 
LR - From l-95 bridge to Mouth (Lower River) 
TH - From Mouth of River to Norwich (Throughout) 
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TABLE G-5 

FISHES KNOWN OR EXPECTED TO INHABIT THE THAMES RIVER 

Common Name Genus Soecies Season Within River 

Blue back herring 
Alewife 
Anchovy 
American eel 
Fourspine stickleback 
Menhaden 
Herring 
Weakfish 
Sheephead 
Common mummuchog 
Threespine stickleback 
Sea raven 
Silverside 
Kingfish 
Whiting 
Tomcod 
Common file fish 
Striped hass 
Longhorn sculpin 
Toadfish 
American smelt 
Fluke 
Striped killfish 
Tidwater silverside 
Sand eel 
Four spot flounder 
Bluefish 
Butter-fish 
Common searobin 
Striped searobin 
Winter flounder 
Ninespine stickleback 
Liile skate 
White perch 
Atlantic mackerel 
Sand dab 
Dog fish 
Porgy 
Pipefish 
Tautog 
Cunner 
Hog choker 
Red hake 
White hake 
Windowpane 

Alosa aestivalis 
Alosa pseudoharengus 
Anchoa mitchilli 
Anguilla rostata 
Apeltes guandracus 
Breuooria tyrannus 
Clupea harengus harengus 
Cynoscion regalis 
Cyprinodon variegatus 
Fundulus heteroclitus 
Gastrosteus aculeatus 
Hemitripterus americanus 
Menidia menidia 
Metricirrhus saxatilis 
Merluccius bilinearis 
Microgadus tomcod 
Monacanthus hispidus 
Morone saxatilis 
Myoxocephalus octodecimspinosus 
Opsanus tau 
Osmerus mordax 
Paralichthys dentatus 
Funulus Majalis 
Menidia beryllina 
Ammodytes americanus 
Paralichthys oblongus 
Pomatomus saltatrix 
Poronotus triacanthus 
Prionotus carinus 
Prionotus martis 
Pseudopleuronectes americanus 
Pungitus pungitius 
Raja Binerinacea 
Morone americanus 
Scomber scrobrus 
Scophthalmus aguosos 
Squalus acanthias 
Stenotomus chrysops 
Synagnatus fuscus 
Tautoga onitis 
Tautogolabrus adspersus 
Trinectes maculatus 
Urophyeis chuss 
Urophyeis tenuis 
Scophthalmus aguosus 

G-14 

SIX s 
sp, s 
Y 
Y 
Y 
S 
Y 
sp, s 
Y 
Y 
Y 
Y 
Y 
Sp, S, F 
SP, s 
Y 
S 
Y 
‘N SP, F 
Y 
Y 
Sp, S, F 
Y 
Y 
Y 
sp, s 
Y 
s, i= 
Y 
F, W 
Y 
Y 
Y 
Y 
Y 
Y 
S 
Sp, S, I= 
Y 
Y 
Y 
SP, S, F 
SP, s 
SP, S, F 
Y 



TABLE 65 
FISHES KNOWN OR EXPECTED TO INHABIT THE THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Common Name Genus Species Season Within River 

Goosefish 
Squirrel Hake 
Needlefish 

Lophis americanus 
Urophycis chuss 
Strongylura marinus 

SP, S, I= 
S, F 
Y 

1 Sp - Spring. 
S - Summer. 
F - Fall. 
W - Winter. 
Y - Yearround. 
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TAXA IDENTlFlED DURING FOCUSED FEASABILITY STUDY AND 1995 SAMPLING 
AREA A DOWNSTREAM WATERCOURSES AND OVER BANK Dld’OSAL AREA 

I&B-NLON, GROTON, CONNECTICUT 

lrder Familv/Genus 
iphemeroptera Callibaetis 

Leptophlebia 
Leptophlebiidae 

richoptera Agrypnia 
Brachycentrus 
Grammofaulis 
lronoquia 
Lenarchus 
Lepidostoma 
Limnephilidae 
Limnephilus 
Molanna 
Ocecetis 
Phylocentropus 
Platycentropus 
Polycentropus 
Psilotrefa 
Ptilostomis 
Pycnopysche 

Idonata Aeshhidae 
Anax 
Boyeria 
Coenagrionidae 
Cordulegaster 
Cordulia 
Enallagma 
Ishnura/Anomalagrion 
Lestes 
Libellulidae 
Plathemis 
Somatochlora 
Tramea 

Reference Areas 
62 
EI 

SC3 
ixa 
*i 

Impacted Areas 

X 
X X 

X X 
X 

X 
X 

X 
x x 

x x 
X 

x x 
x x 

x x 
x x 

X 
x x 

X 

X 
X 

X x x 
X 

X 
X 
X 

x x 
X X 

X 

X 

X 

X 
x x X 

X 

xx x 

x x 
X 

X 



TAXA IDENTIFIED DURING FOCUSED FEASABILITY STUDY AND 195% SAMPLING 
AREA A DOWNSTREAM WATERCOURSES AND OVER BANK DISPOSAL AREA 

f-3 

NSB-NLON, GROTON, CONNECTICUT 

>rder 
negaloptera 

Family/Genus 
Chauliodes 
Sialis 

epidoptera Pyralidae 

iemiptera Corixidae 

ieteroptera Corixidae 
Beiostoma 
Gerris 
Hespercorixia 
Notonectidae 
Notonecta 
Pelocoris 
Sigara 
Trichocorixa 

:oleoptera Acilius 
Agabus 
Berosus 
Chrysomelidae 
Coptotomus 
Curculionidae 
Cyphon 
Deronectes 
Dinetus 
Gyrinus 
Hydaticus 
Hydrochus 
Hydroporus 
Laccophillis 
Lampyridae 
Peltodytes 
Stenelmis 
Tropisternus 
Uvarus 

I Reference Areas 1 Impacted Areas 

X 

X 

x 

x x 
X 

x x 
X 

x x 
x x 

X 
X 

X 

X 
X 
X 
x 

X 
X 

X 
x x 

X 
X 
x x 
x x 
x x 

X 
X 

X 
x x 

X 

X 

X 

X 

X 



TqxA IDENTIFIED !XJl?IN~,FOCUSEQ F~ASABILIN STUDY AND 1995 SAMPLING 
AREA ii D~~NSTR~~M’WATERCOURSES AND-OVER‘ BANK DI&OSAL AREA 

NSB-NLON, GROTON, CONNECilCUT 

hder 
Xptera 
Chironomi) 

Family/Genus 
Chironomini (general) 
Chironomus 
Cladopelma 
Einfeldia 
Endochironomus 
Glyptotendipes 
Hyporhygma 
Kiefferulus 
Microtendipes 
Paratendipes 
Phaenopsectra 
Polypedilum 
Tribelos 

liptera Acricotopus 
3rIhocladiinae) Chaetocladius 

Coryconeura 
Cricotopus 
Dipocladius 
Eukiefferiella 
Hydrobaenus 
Limnophyes 
Orthocladius 
nr. Brilla 
Parakeifferiella 
Parametriocnemus 
Psectrocladius 
Psuedomittia 
Rhecricotopus 
Smiftia 

biptera Prodiamesinae 
‘rodiamseinae) 

~ 
Reference Areas Impacted Areas 

a 
kk 

63‘ 

; 
m2 
et 3G: 

x x 
X 

x x 
X x x 

X 
X 

x x 
x x x 
x x x 

x x x 
x x x x 

X 

I xxxxxxx 

xxxxxxx 
X 

x x X 

X x x x 

x x 
xxx 

X 

x x 

x x 
X x x 

x x 

X 

x x 
X 

x x X 
X X 

X 

X 

biptera Ablabesmyia 
ranypodinae) Clinotanypus 

X 
x 



TAXA IDENTIFIED DURING FOCUSED FEASABILITY STUDY AND 1995 SAMPLING -3 i 
AREA A DOWNSTREAM WATERCOURSES AND OVER BANK DISPOSAL AREA - 

NSB-NLON, GROTON, CONNECTICUT 

>rder Family/Genus 
Conchapelopia 
Macropelopia 
Meropelopia 
Monopelopia 
Natarsia 
Procladius 
Psectrotanypus 
Tanypus 
Zavrelimyia 

Xptera 
Tanytarsini) 

Cladotanytarsus x x 
Paratanytarsus X 
Rheotanytarsus x x x 
Tanytarsus xxxx 
Zavreliella X 

>iptera Aedes 
Other than midges Anopheles 

Benia 
Bittacomorpha 
Ceratopogonidae 
Chaoborus 
Chrysops 
Helius 
Hexatoma 
Hydrophorus’ 
Limnophila 
Mochlonyx 
Odontomyia 
Ormosia 
Palpomyia 
Pilaria 
Ptychoptera 
Simulium 
Sciomyzidae 
Stilobezzia 

Reference Areas 

X 

X x x 
x x x 

X 
xx x 

X 
X 

X 
x x 

x >( 
>( 

Impacted Areas 

x x 

X 
X 

X x x’ 
X x x x x x 

X 
X 

X 

X 
X 

X 

X 

X 
X 

x x 

X 
x x 

X 

X 
x x x x 

X 
X 

X 
- 

X x x x I 



TAXA IDENTlFlED DURING FOCUSED FEASABILITY STUDY AND 1995 SAMPLING 
i : 

‘AREA A DOWNSTREAM -WATERC6tIRSES AND OVkR BANK ‘DISi’OSAL AREA 
NSB-NLON, GROTON, CONNECTICUT 

r 

(1 

3rder Family/Genus 
Tipulidae 
Tipulida 

Anneiida Batracobdella X 
Helodella x x 
Lumbriculidae x x 
Naididae X 
Tubiicidae x x,x x 

vlollusca Ferrissia/Lavevapex 
Fossaria 
Menetus 
Physella 
Pisidium 
Pseudosuccinea 
Sphaeriidae (general) 
Sphaerium 

Zrustacea Branchinecta 
Caecidotea 
Ceriodaphnia 
Hyalella 
Ostracod 
Stygobromus 
Synurella 

Iollembola Sminthuridae 
lsotomidae 

iydracarina Hydracarina 

Iligochaeta 

rmphipoda 

#ivalvia 

I Reference Areas I Impacted Areas 

xx x x 
X 

xxxxxxx 

/ 
X 

X 

X X 
X X X 
X X 
x x x x 

xxxx xxxx X 
X X 

X X 
x x x x 

X X 
x x x x x x x x 
x x x x 

x x x x 
x x x x X 
x x x x x x 

x x x x x x x x 

x x x x 

x x x x 

xxxxx 

X 

xxxxx 

X x x 
X 

x x x 
X x 

X 

X 

X 

xxxx 

x x x x x 



TAXA IDENTlFlED DURING FOCUSED FEASABILITY STUDY AND 1995 SAMPLING 
AREA A DOWNSTREAM WATERCOURSES AND OVER BANK DISPOSAL AREA 

NSB-NLON, GROTON, CONNECTICUT 

Order 
Gastropodia 

Hirudinoidea 

Family/Genus 

lsopoda 

Diplopoda 

Reference Areas I Impacted Areas 

._._ 
x x X 

x x x 

x x 

X 

r-3 

Note: Macroinvertebrate sampling performed for Aquatic Macroinvertebrate Assessment (April - June 1995), 
unless designated with (FFS) for Focused Feasibility Study Area A Downstream/OBDA (Oct. 1993) 

r location of reference pond, BRS-1, BRS-2, BRS3 /“a 
r the location of Niantic Pond, Pequot Woods, Fishtown Brook, Streaml, Stream 2, Stream 3, 

Stream 4, OBDA, Upper Pond, Lower Pond, and OBDA 
Fishtown Brook sampling station 28 served as the reference stream for streams 1 and 2 
Fishtown Brook sampling station 29 served as the reference stream for streams 3 and 4 
Niantic Pond served as the reference stream for Lower Pond 
Pequot Woods served as the reference stream for Upper Pond and OBDA 
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SUMMARY OF WATER QUALITY DATA FROM 1995 SAMPLING 
AREA A DOWNSTREAM WATERCOUSES AND OVER BANK DISPOSAL AREA 

NSB-NLON, GROTON, CONNECTICUT 

PH Conductivity Turbidity Temperature Dissolved Oxygen Salinity 
Location sample size S.U. mS/CM NTU oc Mg/L % 
Pequot Woods n= 15 Mean 6.23 0.12 396 14.2 8.38 0 

(Mln - Max; (4.73 - 7.4) (0.07 - 0.227) (O- 17) (7.5 - 26.6) (2.41 - 11) 0 
OBDA Pond n= 15 Mean 6.6 1.46 5.5 9.6 4.73 0.06 

(Min - Max: (5.84 - 7.44) (0.645 - 2.69) (2 - 18) (4.7 - 16.5) (2.01 - 8.5) (0.02 - 0.13) 

Upper Pond n= 14 Mean 7.31 0.83 16.5 8.98 10.4 0.026 
(Min - Max; (5.94 - 9.04) (0.587 - 1.62) (3 - 72) (2.3 - 20.6) (5193 - 16.3) (0.002 - 0.07) 

Fishtown Brook (FB 29 r-r=5 Mean 6.12 0.266 
(Min - Max) (4,59 - 8.15) (0.006 - 0098) (2YO) 

9.5 7.77 0 
(4.3 - 18.3) (6.21 - 9.33) 0 

Stream 1 n= 15 Mean 6.53 3.26 6.31 11.2 8.82 0.03 

c3 (Min - Max) (5.69 - 7.85) (0.664 - 29.7) (2 - 25) (6.7 - 18.9) (4.99 - 14.79) (0.02 - 0.04) 
C:, Stream 2 n=15 Mean 6.33 0.682 32.4 12.3 4.17 0.026 
c? 
CL5 

(Min - Max) (5.53 - 6.56) (0.5 - 0.801) (1 -90) (5.9 - 21-7) (1.41 - 6.55) (0.02 - 0.03) 
ca Fishtown Brook (FB 28 n=5 Mean 5.89 0.11 

(oY3) 
13.3 8.39 0 

-A (Min - Max) (3,72 - 7.02) (0.085 - 0.118) (7.3 - 24.5) (7.31 - 9.09) 0 
Stream 3 n=15 Mean 7.06 0.85 8.79 9.3 9.42 0.03 

(Min - Max) (6.36 - 8.08) (0.58 - 1.44) (4- 17) (0.6 - 20) (4.94 - 12.98) (0.02 - 0.06) 
Stream 4 n= 15 Mean 6.71 0.91 19.5 8.4 9.28 0.036 

Nlantic Pond 
(Min - Max) (4.77 - 7.65) (0.604 - 1.77) (7 - 130) (2.6 - 19) (5 - 12.51) (0.02 - 0.08) 

n= 15 Mean 4.21 0.041 0.8 11.9 7 0 

Lower Pond 
(Min - Max) (2.8 - 4.7) (0.035 - 0,065) (0 - 4) (6 - 22.7) (2.83 - 9.29) 0 

n=15 Mean 6.25 0.9 11.9 11.5 4.49 0.027 
(Min - Max) (5.42 - 7.89) (0.52 - 2.94) (6 - 28) (5.5 - 20.2) (1.4-9.14) (0.02 - 0.03) 
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APPENDlXI‘AI1I.E 1. Composite Ponar Species List. Relative Abundance and Density (Wm2) of Each ‘l’axon. 

Client: llelliburfon NW Corporation 

Systems: Pequot Woods Pond, Niantic Pond, Upper Pond, ODDA Pond, and Lower Pond 
County: New London, CT 
Collection Dale: 14 - 16 March 1995 

I 

Pcqeot Woods 
pond (PP) 

UPW ODDA 
Pond WPI Pond (OP) 

T*td Told Total Tat*1 
ORDER TRlCHOPTERA (cnddirflira) 

Total 
1tW PPz6 PPz6 PPI7 Found Wml) NPn NPZ3 NP24 Found 

Diolir 
UP16 UP17 UP16 Found OF04 OF36 I’#rl,wfropuI ‘m#” I&J I “VW I 01 01 01 V/ml) 01 01 01 4 (Hlm2) 0~6 Found Lplo II II 141 01 Lpll Lp12 01 01 01 (wfmt) Found Index 01 01 01 

01 01 01 
(~,,,,2) 

0) 01 01 O( q 01 

ORDER ODONATA (drr;onflitr) Comapionidv (damaged) 

nafhmi# 

Total TOtal TOIll Total TOIll 
pp2s pp26 pp27 Found (Um2) Np22 NP24 

BlOliC 
~W NP13 Found (Wm2) UP16 UP17 UPI8 Found 0P04 nymph 01 01 0~s 0~06 Found 01 01 (UhU) Lplr, Lp,l Lp,2 0 01 01 01 01 0 

1 

01 Found II 01 11 (“,,,Q) I4 

nymph 

01 01 
01 

(“,,,, 

01 

0. MECALOPTERA (hell6rrmmitr~) #lip PdlS 
TOMI Total TO181 T0lBl 

PP26 
TOllI 

PPZ7 Found (#/mlJ NP22 NPlJ NP24 Found 
Biotic 

UP16 UP17 UP18 Fdund OPO4 OWS 0P06 Found 

Si”lll 1 ImYI I 01 
(Wm2) 

01 01 01 01 01 01 
(#/ml) LPI0 LPll 

01 

LPI2 
01 01 01 

Found 
01 01 01 01 

(w,n,2) 
21 

(Yh2) Index 
Ol 01 21 291 01 01 01 01 01. ..r[ 

I 

, 



,WPENDIS TAllLE 1. Composite I’onar Species List. llclative Abunk~ncc :mcl Density (#hnZ) of Ench ‘l’nxon. 

Client: tlellibution NUS Corporation 
Systenw Pequot Woods Pond, Niantlc Pond, Upper Pond, ODDA Pond, and Lower Pond 
County: New London, fl 
Collection Date: 14 - 16 March 1995 

Pequol \Voods Nianlie UPPer ODD.4 L&VW 

Pond (PP) Pond (NP) Pond (UP) Pond (OP) Pond (LP) 

Sites TOId Sites TOid I Sites TOtal I sites Tot*1 I sites 
~,,~e ~~15 PPX PP17 Pound (U/ml) NPll NPZ3 NPl4 Found (WI 

TOIll llliotit 

TOl9l TCM Totnl 

ORDER DIF7ERA - (T~oypodinnc) . rtnlc pp15 pplb pp27 Found (wml) NPll NPZ3 NPI4 Found (N/ml) UP16 UP17 UP18 Found (H/ml) OW 
Ablaban+ lltvl 0 6 3 9 no 0 0 0 0 -' "' '̂ '̂ '̂ '̂ 
R0&dilu h-v* 3 1 13 IO 261 0 0 0 0 
J3It-tWfOllJpU ,.rv. 0 0 0 0 0 0 0 0 0 

T0n.p: hrvn 6 2 7.1 30 41s 0 0 0 0 

4 OpO5 OPO6 Found (MmZ) LPlO LPI1 LPI2 Found (N/ml) Index 
u, ” ” ” 0 0 0 0 0 0 0 0 0 0 .&./. 0 
01 0 0 4 I 0 0 1 14 0 0 0 0 0 :::fi9 
01 54 0 31 66 1246 17 66 92 235 3406 I 0 0 1 14 iPI0 
01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 'IO 



- 
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APPENDIX TABLE 2. Quuatit:ltive Macroinvertebrrte Community l’urumeters 

Client: Halliburton NW Corporation 
Systems: Pcquot Woods Pond, Niantic Pond, Upper Pond, OBDA Pond, rnd Lower Pond 
County: New London, Cl 
Collection Date: 14 - 16 Xhrcll 1995 

i 
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APPENDIS TABLE 3. Conlposile Ponar Species List Relative Abundance and Density (#/n12) of Each Taxon, 

Client: Hallibutton NUS Corporation 
Systems: Fishtown kook, Stream 1, Stream 2, Sfream 3, and Stream 4 
County: New London, CT I 
Collection Date: 14 - 16 Match 1995 

Fishtown 

Drook (FB) Stream 1 Stream 2 Stream 3 SIrcrm4 
Sites TOI4 Silts TOW Silo TOIll SilW Total Sik¶ TOIll BlOliC 

ORDER EPlIEhIEROPTErU (anyflies) 
~lcprophkbi. 

rloSt FE25 FB29 Found (H/m2) SIOI SIOZ St03 Found (Ulm2) S107 S205 SZOP Found (wmz) S313 S.314 S315 pound (#lm2) ~419 ~420 S42l Foood (“1~2) Index 
nymph I 01 51 51 721 01 01 01 01 01 01 01 O( 01 01 01 01 01 01 01 01 01 01 01 01 41 

I TOW I TOM I Total I To1al I Tolrl lBiotlc 
ORBERTRICIIOPTERA (trddiulitr) rlaSe FB26 FlllP Found (HImi) St01 SlOl S103 Found (Wm2) 
OlCdJ larva I 0 1 14 0 0 0 0 0 

S207 S2OK S209 Found (Y/m21 S313 S314 S31S Found llm2) 5419 S420 S42I Found (Wlm2)llndor 
0 0 0 01 0 0 01 0 01 0 0 

larva 
: 2.9 

hfolanno 6 0 6 67 
01 01 

0 0 0 0 0 0 0 0 01 
01 01 

0 0 0 0 0 0 0 0 0 
larva 0 I I 

.: 
I4 0 0 

01 Ol.::i 6 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

i 
0 0 

PfOp""opYS hvr 0 4 56 0 0 0 

OI~!-::r.i 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 oj /'.:., 4 
Pdfofmn Irrvr, pup 6 0 6 57 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -.a>o 

cnopyhc larvr 0 3 3 43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .i i 4 1 

c-3 TOId TOllI TOIll TOotal Total Biofle 
ORDER ODONATA (dragoaI%) SIBKC FBI8 FB39 Found (Wlml) Slot SlOl S103 Pound (Wm2) S207 S105 SZO9 Pound S313 S314 S315 Pound S419 

CD 

~420 S42l Found 

CurLlt&wter nymph 1 0 I 01 01 
(Wlm2) Index 

01 01 01 II II I41 01 01 01 01 

(#lm2) 

O( 01 01 01 

(#lm2) 

01 01 01 01 O( 01 01 ,31 

c:3 4 

c TOllI TOId Totol Tootal TOM! Biolic 

CD 

cm 

OFWEll COLEOPTERA (taller) 
Curculionidro 

Totnl TOllI ToM TOIll Total Blotlc 
slrp.c FD25 FBZP Found (U/ml) SlOl SIOZ S103 Found (H/ml) S207 S208 S209 Found (Wm2) S313 S314 S3lS Found (H/mZ) S419 S420 S421 Found (Wm2) Index 

I lrna I 01 01 01 01 01 01 01 01 01 21 01 01 21 291 01 01 01 01 01 01 01 01 01 01. -:6 

I 



-., 



APPEIVDIX TABLE 3. Composite Ponar Species List. Relative Abundance and Density (Wm2) of Each Taxon. 

Client: Halliburtoa NUS Corporation 
Systems: Fishtown llrook, Stream I, Stream 2, Stream 3, and Stream 4 
County: New London, CT 
Collection Dale: I4 - 16 March 1995 

I 

Fishtown 
llraok (Fll) 



APPENDIX ‘I’MILE 4. Quantitntive M:lcroinvertebrate Community I’urameters 

Client: Ilslliburton NUS Corporation 
Systems: Fishtown Brook, Strpam 1, Stream 2, Stream 3, and Stream 4 
County: New London, CT 
Collection Date: 14 - 16 March 1995 

I 



- 

I 



, 

APPENDLY TABLE 5. Study-Wide hlncroinvertcbrrte Species List. Species Presence Denoted by Sampling Method (P=Ponnr; D=Dip Net). 

Client: Ifalliburton NUS Corporation 
Lotic Systems: Fishtown Brook, Stream 1, Stream 2, Stream 3, and Stream 4 
Lentie Systems: Pequot Woods Pond, Niantic Pond, Upper Pond, OBDA Pond, and Lower Pond 
County: New I.ondon, CT 
Collection Date: 14 - 16 hlarch 1995 

i 

Fishtown Pcquot Woods NllllliC OBDA Lower 

I 



: 
: 



APPENDIX TABLE 6. Cotnposite I’onar Species List. Relative Abundance nod Density (#/m2) of Each Taxon. 

Client: Ifallibutrot~ NUS Corporation 
Syslems: Pequol Woods Pond, Niantic Pond, Upper Pond, OBDA Pond, and Lower Pond 
County: New London, Cl 
Collection Dale: 5 - 7 April 1995 

I 

Pequol Woods Nirntir UPW ODDA Lowrr 
Pond (PP) Pond (NP) Pond (UP) Pond (OP) Pond (LP) 

Site: Tot&l Sitrs To111 Sites Tolrl Sites Total Site, Tot81 Bio~lr 

ORDER EPIIEMEROFTERA (mqflirl) cla5e PP25 PP26 PP2i Found (Wm2) NP22 NP23 NP24 Found (N/m2) UP16 UP17 UP16 Found (#/ml) OP04 OWS OPM Found (W/ml) LPI0 LPI1 LPI2 Found (H/m2) tndsx 
La lo hlrbiidre dams td 1 nymph [ 01 a[ 01 01 01 01 Of 01 01 01 01 II 01 II 141 01 01 01 01 01 01 01 01 01 01 .-41 

TOIll TOld TOllI TOtal Total nkltlc 

ORDER TRICIIOPTERA (cnddhllirs) #late PP25 PP26 PP27 Pound (lllm2) NP22 NP23 NP24 Found (h’lm2) UP16 UP17 UP15 Found (Wm2) OW4 OPOS OPo6 Found (Im2) LPI0 LPI1 LPI2 Found (WlmZ) Index 
PwJsromil 1 ,,lv” 1 01 01 01 01 01 II ul 01 II 141 01 01 01 01 01 01 01 01 01 01 01 01 01 01 ol:::.5] 

TOIll TOld TCM Total Total Biatlc 

0. blECALOPTERA fhrll~nmmiln) II&CC Pi925 PP26 PP27 Found (W/ml) NP22 NP23 NP24 Found (Illm2) UP16 UP17 UP15 Found (N/ml) OW4 OPO5 OPM Found (Wm2) LPI0 LPI1 LPI2 Found (#/m2) Index 
pio/iI I ,.wr 1 01 01 11 II 141 01 01 01 01 01 01 01 01 01 01 11 01 01 II 141 01 01 01 01 ok:.?41 

.> 



, 

APPENDIX TAULE 6. Composite Ponar Species List. Relative Abundance and Densi(y (#/m2) of Each Taxon. 

Clienk llalliburton NUS Corporation 
Systcmr: Pequot Woods Pond, Niantic Pond, Upper Pond, OBDA Pond, and Lower Pond 
COUCI~: New London, CT 
Collectiun Date: 5 - 7 April 1995 

I 

Prquot Woods Ninntic 0QQ.r OEDA lawrr 

I 

Pond (PPJ Pond (NPJ Pond (UP) Pond (OPJ 
Sift* TOl8l I Sites TIMal I 

Pond (LPJ 
Sites T0lRl I Siter Tat.1 I Pi,*. Tn,., Ini..*;. -..-_ ._.". "."... 

ORDER DIPTERA * other than mid5n rcagr PP2S PP26 PP27 Pound (MmZ) NPl2 NP21 NP24 Found (nf1112) UP16 UP17 LIP10 Found (u/ml) 0~04 ows 0~6 Pound (“1~2) Lpl6 Lp12 Lpl2 
[ II 

Pound 
chaobo~rr, lrwn O( 01 I 14 0 01 0 

'p7,,,2) Index 
0 01 0 0 01 O( 0 0 O( 01 0 0 01 0 0 0 0 * 

C‘llplpl j lrnr 2 31 0 s 71 0 0 0 0 01 2 0 01 11 29 0 0 
0 

0 0 
o--i 

0 0 0 0 0 
I 

0 ‘. 6 
Iipl,<l,d,cm,I IalY* 01 0 0 0 0 4 58 0 0 al 0 0 0 0 0 0 0 0 0 0 0 

bfocfllwlyx lrrv1 0. 0. 

0 '6 

0 0 01 I 0 I2 II 304 0 0 01 0 0 d 0 0 0 0 0 0 0 0 0 
010 

‘.;.:i 1 
Ornwsia h-v* 0 0 0 0 0 0 0 0 0 0 I I4 0 0 0 0 0 0 0 
Mfobraiu Ianr 0 0 I 1 141 0 

11 010 0 ‘,>‘,3 
0 0 01 0 0 0 01 0 01 II 931 0 934 13536 0 0 0 6 

l‘ipulidar (wdr$rri)nd pnn) lam* 0 0 0 0 01 33 5 11 551 197 0 0 01 0 01 01 
01 01 

0 0 01 01 0 0) 0) 0 0 j 

rta:r i PPIS PP26 PP27 Pound (61 
.1.-. I."... 

ORDER DWTERA - (TmypodinrcJ 
RoclurlillI ImY* I 5 01 2 7 

(Ylm2) OPO4 OPOS OPO6 Found (#/ml) LptO Lp#2 LPI]. Pound (#,,,,2) Index 
0 0 0 0 0 0 01 0 0 0 o.;g 

Reoruro,,~p”r Inn..pup.~ 1 01 a 9 1362 4 45 I 50 12s 01 0 0 0 
fmypY# llrvl I 3 01 7 

0 IO 
I6 231 0 0 0 0 0 0 OLOJ 0 0 0 0 0 0 0 

on 

01 0 0 0 

1 41 4~ 58 01 

0 :I0 

0 II 0 0 c,:: Z~lTdllltJi~ Irrw 0 0 0 0 0 0 0 0 0 0 01 0 0 0 0 l.9 

.-.-. W.".,. 
ORDER IWTERA~ (Cbirnnomini) rtr(s 
Cldmno&i fmdncribed ttnua) lrnr 

PP25 PP26 PP27 Pound (Nlm2J NP22 NP23 NP24 Found (Wm2J UP16 UP17 UP18 Found (Wm2) OPO4 OPOS OPD6 Found (Wm2) LPI0 Lpll LP12 Pound (#,,,,2) fndex 
0 0 0 0 0 10 0 II4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 !I> 

alf?onunn#r ,“lv*p”p& 0 0 0 0 0 0 0 0 0 0 3 0 9 12 I4 0 0 0 0 0 0 0 0 0 0 : 10 
Elntldia IaNI 0 0 2 2 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ..:;,9 

KftjJCdUl lrwa 8 0 4 I2 174 0 I 0 . I 14 0 0 0 0 0 0 ~-0 ~~ i--f-o (f 0 0 0 0 >%I IO 
P,wom,d+ Imv~ 0 0 6 6 671 0 0 0 0 0 0 0 0 0 cl 0 0 0 0 0 0 0 0 0 0 . . ..a 
UW.?"pSCCfW 1 larva 0 0 0 0 01 151 7 0 22 3191 0 0 0 0 0 0 01 0 0 0 0 0 II 0 0 , 
Po~ywdil:m 1 lrnr II 0 11 2 291 21 0 0 21 291 0 0 0 01 01 0 01 0 01 01 0 0 0 0 o 6 

ORDER DIPT’ERA - (Trnytrnini) 
Tanyhmlu 

TOCd Total Tota1 TOM TQl9l nk4ir 
flap PP2S PPZ6 PP27 Pound (#/ml) NP22 NP13 NP24 Found (Hlml) UP16 UP17 UP18 Found (YfmfJ OPO4 OPOS OPO6 Found (llfm2) LPI0 LPfl LP12 Found (~~2) tndex 

1 I%w I 01 11 o( 11 141 01 o\ 01 01 01 01 01 01 01 01 01 01 01 01 01 Of 01 01 01 01 61 



APPENDIX TAIJLE 6. Composite Ponar Species List. Relative Abundance and Density (M/1:12) of Each Taxon. 

I 
Client: Hrlliburton NUS Corporation 
Systems: Pquot Woods Pond, Niantic Pond, Upper Pond, OBDA Pond, and Lower Pond 
County: New London, CT 
Collection Date: S - 7 April 1995 

-- 

Pcquot Woods Nirntic Upw OBDA Loarr 
Pond (PP) Pond (NP) Pond (UP) Pond (OP) Pond (LP) 

Sites Total Silo Totll siter TOhI Sites Totnl Sites TOhI BiDilP 

Lumbriculidac (damaged) 
Tubificidrr (drmqtd or w/o rap. selrr) worm 01 II 91 130 01 01 oj 01 0 01 31 43 61 01 91 I30 II II 43 “’ 9 

TOllI TOllI Total TOMI Totnl 

I 



, 

APPENDIX TABLE 7. Quantitative Macroinvertebrate Community Parameters 

Client: Ilalliburton NW Corporation 
Systems: Pequot Woods Pond, Niantic Pond, Upper Pond, OBDA Pond, and Lower Pond 
County: ,?kw London, CT 
Collection Dnte: 5 - 7 April 1995 



APPENDIX TABLE 8. Composite Ponar Species List. Relative Abundance awl Density (#/m2) of Each Taxon. 

Client: tlalliburton NUS Corporation 
Systems: Fishtown Brook, Stream 1, Stream 2, Stream 3, and Stream 4 
County: New London, CT 
Collection Date: 5 - 7 April 1995 

I 

Fishtown 
Drook (FE) strram I strerm 2 stream 3 Stream 4 

sites TOId Siln TOlRl mcr TOM sites TOlA SilCS TOM Biotic 
ORDER EPIIEMEROPTERA (mayflies) Ha@ FEZI FE29 Found (Hm2) St01 SlO2 S103 Found (Ulm2) S207 S208 S209 Found (WIm2) S313 S314 S31S Found (#/ml) S419 S420 5421 Found (Mm2) Index 
kpfophlcbia nymph 1 01 31 31 431 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01::. 41 

ORDERTRlCBOPTER.4 (caddlsflio) stage Fit26 FB29 Found (I/ml) SIOI St02 S103 Found (Wm2) S207 S206 S209 Found (Um2) S313 S314 S315 Found (Mm2) S419 S420 S42L Found (#/m2) Index 
hWlUllOl~U/ir lsrva 0 2 2 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .4 
l.rpidoolfom4 larva 0 1 I I4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * .;,s., 
Limnephilldar (Immature) larva I I 2 29 0 0 0 0 0 0 00 00 0~ 0 0 0 0 0 0 0 0 0 ..!>$.[.4 
PbJloc4navpul larva 0 5 S 72 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 .:.,:] ;i,J 

ORDER ODONATA (drrgorllin) 
ptt.l/.gM 

TOtal TOIA Tocal TOtal TOtA DiOllC 
I1.M FE28 FB29 Found (Ym2) SlOl SlO2 S103 Found (Ylm2) S207 S201 S209 Found (Wm2) S313 S314 S315 Found (Wm2) S419 S420 S421 Found (Wlm2) Index 

nymph 1 01 01 01 01 31 01 01 31 431 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 ,‘-x,J 

CY Total TOMI TOIll BiOllC 

c.3 
0. hlEGALOPTERA (hcllgr~mmilc~) stage FD28 FD29 Found (Mm2) SlOl S102 S103 (Y/m2) S313 S314 S315 Found (Mm2) S419 S420 S421 Found (Illm2) lndes 

u ~iaii3 1 Irrv1 1 01 81 81 1161 01 01 I[ 01 01 01 01 01 01 01 01 01 01 01 .4I 

c 
TOM Total TOM TOM Tolal utoltt 

A OWEIt COLEOPTERA (bceltn) ItaKe FB28 FE29 Found (Wmi) SIO! S102 SlO3 Found (Ylm2) S207 S208 S209 Found (Wmi) S313 S314 S315 Found (#/ml) 5419 S420 S42l Found (Wm2) lndrx 

CD .sww/,,1ir 1 larva 1 II 01 II 141 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 ul 01 01 01,:. sj 

I 

? 



, 

API’ENDIX TAtILK 8. Composite I’ouar Species List. Relative Abundance and Ikusiry (Wm2) of Each ‘t’axon. 

Client: ilalliburton NUS Corporation 
Systems:- Fishtown~BroolCStrcam~~,~Streafit-2iSlream~3,~and~St~am-4 
County: New London, CT 
Collection Date: S- 7 April 1995 

I 

Firhloan 

Brook(PR) strew I Slrerm 2 srtrm 3 Slrcnm 4 
Slkl TOId Slk# TOM Silo TOtal Sk, TOlMl SilU Total Dl01lt 

OHDKIlIWTElL4- other llmn mldgcs nap FD2g FB29 Found (W/ml) SlOl SlO2 SlO3 Found (Wm2) S207 S2Og S209 Found (Wm2) 
cht)wpJ larva I 01 11 I4 01 0 0 

S313 S314 S3IS Found (Wm2) S419 S420 S421 Found (wm2) Index 
0 0 0 0 01 01 0 0 0 

Ilydruphurus 01 01 
01 0 01 

0 01 31 
01 0 0 0 0 . ..6 

IltM 0 0 0 0 0 0 0 3 43 0 01 0 01 0 0 0 0 0 0 6 

Llrnwsia lwva 0 01 0 0 01 0 u 0 0 0 0 01 01 0, 0 
II 01 

0) 0 0) 0, 0 0 3 
.Uilobc& hna 0 1 I4 0 0 0 0 0 0 01 01 01 

14, 
0 : 0 0 : 6 

'l'il'didre(undcrtri~d genus) h-w 0 O( 0 0 01 o[ 0 

01 0 01 01 

0 0 I 0 01 II 141 0 01 0 01 01 

,,I 

0 0 0 0 01 3 

.“I.. 

ORDERDIPTERA -(Ckironomini) 
P‘:.....^rl,. 

shlc FB2g FB29 Found (f 
,...a L 01 01 nl 

I T^..l TOWI TOlDI Total TOM Biotic 
Nm2) St01 SIO2 S103 Found (Urn21 S207 S20.3 S209 Found (Mm2) S313 S314 S31S Found (Mn2) S419 S420 S421 Found (#/,,,2) Index 

.." , -, *, -, 0, ni 01 0' 01 a' 01 "' "1 "' 
w. I 71 AI 111 159 

, .".." , - . - , 14 
II.w.I II Ill II I‘ 0 0 0 0 0 .-,.!I 

0 n n n n 'I 

TOM TOM Total TOhl TOIll Blodc 
ORDER DIPTERA -(Trnylanini) mge FD2g PB29 Found (W/m2) SIOI SIO2 S103 Found (Wm2) S207 Slog S209 Found (Wm2) S313 S314 S3lS Found (#/m2) S419 S420 S42I Pound (Illm2) Index 
renycnrnu spp. 1 larva 1 II II 21 291 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 O( 6.71 



APPENDIS T,\DLE 8. Composite Ponar Spies List. Relalive Abundance and Density (#/mZ) of Each l’axon. 

Client: Halliburton NUS.Corporation 

Systems: Fishtown Drook, Stream I, Stream 2, Stream 3, and Stream 4 

County: New London, CT 

Collection Date: 5 - 7 April 1995 

I 

I 

Fhhtorn 
Brook (FB) 

sitea TOllI 
Slrrrm I Stream 2 Stream 3 Stream 4 

Sites Total Sites Total Sites Total sitr: Total Itlotlc 

I Total I Total I Total I Total I Total IIllotlc 

ORDEH MOLLUSCA - (clam& rnailt) FD25 FB29 Found (Mm2) SlOl SlOL S103 Found (#lm2) S207 S205 S209 Found (Wm2) 5313 S3t4 S3t5 Pound (#/ml) S419 S420 S42t Found (a/1112) Index 
FDWl&l mail 0 0 0 0 3 3 1 7 101 0 0 0 0 0 6 4 3 13 181 0 0 0 0 0 .:7 

FWdium dam 2 t 3 43 9 0 9 II 261 0 0 0 0 0 4 II 27 42 609 0 0 0 0 0 6.5 

AIuLlurelncn mall 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 29 0 0 0 0 b b 

Sphaetiidae (undncribed -03313 clam 0 0 00 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 7.7 

9. : 

Total TOllI Totat j 1 Total Total Iliutlc 

ORDER CRUSWCEA - (impodl, acudr) HI28 FB19 Found (U/ml) SlOl SIO2 S103 Pound (Wml) S207 SlOa S209 Poundg (#/ml) S3t3 5314 S3W’Found (Y/mZ) S4t9 S420 S411 Pound (Wm2) tndra 

Cuecklolea 1 Iqod 21 171 191 275 01 01 01 01 0 01 01 01 1 0 01 01 01 01 0 01 01 01 01 0 .: 9 

.$j.""~d/Ci 1 stud ttl 571 651 986 01 01 01 01 0 01 01 01 01 0 01 01 01 01 0 01 01 01 01 0 8 

CY 1 



hiYEN DIX TABLE 3. Quantitative Macroinvertebrate Community l’nrameters 

Client: Halliburton NUS Corporation 
Systems: Fishtown Brook, Stream 1, Stream 2, Stream 3, and Stream 4 

County: New London, Cl’ 
Collection Date: 5 - 7 April 1995 



APPENDLYTADLE 10. Study-Wide Macroinvertebrate Species List. Species Presence Denoted by Sampling Method (P=Ponar; D=Dip Net). 

Client: Ilalliburton NUS CorporaGon 
Lotic Systems: Firhtown Brook, Stream 1, Stream 2, Stream 3, and Stream 4 
Lentic Systems: Pequot Woods Pond, Niantic Pond, Upper Pond, OBDA Pond, and Lower Pond 
County: New London, CT 
Collection Dale: 5 - 7 April 1995 

I 

Fishloan Pcquot \Voods Nirnlie Upper OBDA 

N 
CD 

DIOIIC 
0. hlEGALOPTER4 (hcllgrnmmile~) ,t.ge FB28 FE29 SlOl SlO2 S103 5207 S208 S209 S313 S314 S3l5 S419 S420 S421 PPZ5 PP2b PP27 NP22 NP23 NP24 UPlb UP17 UP18 OPO4 OP05 OPOb LPI0 LPI1 LPI2 Index 

Sidh I ISN. I lpl I IPI I I I l I I I I 1 I IPI I I I l I ID.Pl I I I I I4 

ORDER COLEOPTERA tbeeller) 
Bhlil 

#I.&e PD21 FB29 .$I01 S.102 SIOJ S207 S208 S209 S313 S314 S315 S419 S420 S42l PPZ5 PP2b PP27 NP22 NP23 NP24 UP16 UP17 UP18 OP04 OP05 OPOb LPlO LPI1 LPI2 Inder 

I I I I I I I I I I 
I I I I I Y 

Sfcarhis Illrvl~P( I I I u I I r I I I I I n I I I I I I I I I I I I I I I 



AITENDIXTADLE 10. Study-Wide hlacrolnvcrtebrate Specicd List. Species Prudence Denoted by Sampling hletbod (P=l’onar; &Dip Net). 

Client: Ilslliburton NUS Corporation 
Lotic Systems: Fishtown Brook, Stream 1, Stream 2, Stream 3, and Stream 4 
Lentic Systems: Pequot Woods Pond, Niantic Pond. Upper Pond, ODDA Pond, and Lower Pond 
County: New London, CT 
Collection Date: 5 - 7 April 1995 

I 

Firhtown Pcquot \VOOJI Nirntic 

----, 





:> 

APPENDIX ‘I’AMX II. Composite Sonar Species List. Relative Abundance and Density (#/mz) of Each Taxon. 

, 

Clienl: llrlliburton NUS Corporation 
Systems: Pcquol Woods Pond, Niantic PoXd, Upper Pond, ODDA Pond, and Lower Pond 
County: New London, CT 
Collection Date: 15 - 17 May 1995 

I 

Prquot Woods Nimtir 
Pond (PP) 

UPvr 
Pond (NP) 

OBD.4 

TOIS1 
Pond (UP) 

Lower 

TOM 
Pond (OP) 

TOM TIM 
Pond (LP) 

'We 
TOM Biotic 

adult 
'P's "*' ppz' Found ("'mr) NPn NW NPI4 Fowd Wd) UP16 UP17 UP18 Found (“,,,,I) 0~4 OWs OP,,d Found (“,&, Lplo Lp,, Lp,l Found “,~2 ,ndc, 

01 01 01 01 0 1 Ima 01 01 
01 

01 01 01 01 01 0 01 0 01 01 01 0 01 

TOM 
OHDCR DIQl?X4 - (Orthaeladilnm) 

Total 

"*" 
TOId Tolll Tocal 

“<,h%puJ lWV*1 
pp25 pp=6 ppx7 Qmmd ("'N N1-11 NPn NPz4 Qmd Wml) UP16 UP17 Up18 Found (“,,,,z, OPM Opos Om Qeun,, (I,,,,i, Lp,o Lp,, Lp,2 Qound (“,ml) ,ndr, 

0 0 01 A’ n’ ’̂ ’̂ ’̂ -’ -- -. I 
81Oll~ 

CUE- Irn1 0 0 41 
i G-doptu hnr 0 6 
I w&e &/a larva 0 15 01 
I. Hd& IltVl 0 0 01 
L /rrrrorlodLu IqtW 0 0 
hd,O&dh Iwvl 0 0 

I 



APPENDIX TALILE 11. Composite Ponar Species List. Relative Abundance and Density (#/mZ) of Each Taxon. 

Client: Halliburton NUS Corporation 
Systems: Pequot Woods Pond, Niantic Pond, Upper Pond, OUDA Pond, and Lower Pond 
County: New London, m 
Collection Date: 15 - 17 May 1995 

Ptquot Woods Nimtic UPW OBDA Lower 

ORDER DlPTER.4 - (lhylanini) 
Tnn)rorr US 

Total TOId TOtal TOIll Tolrl . BbJlie 
lrlp PPIS PPl6 PPI7 Found (Y/ml) NPl2 NPZS NPl4 Found (Wm2) UP16 UP17 UP18 Found (WlmZ) OK84 OPOS OPO6 Pound (VmI) LPI0 LPI1 LPI2 Found (H/ml) Index 

1 hrvk 1 11 01 81 101 1451 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01, '. 61 

Totd 

ORDER MOLLUSCA -(claw, snrilr) 



APPENDIXTAULE 12. Quantitative Mncroiuvcrlcbrrte Community Pnrametrrs 

Client: Halliburton NW Corporation 
Systems: Pequot \Voods Pond, Niantlc Pond, Upper Pond, OBDA Pond, and Lower Pond 
County: New London, CT 
Collection Date: 15 - 17 May 1995 

- 



APPENDIX TAIILE 13. Composite Ponar Species List. Relative Abundance and Density (Mn2) of Each Taxon. 

Client: Ilalliburton NUS Corporation 
Systems: Fishtown Drook, Stream 1, Stream 2, Stream 3, and Stream 4 
County: New London, CT 
Collection Date: 15 - 17 May 1995 

Firhlown 
Strcnm I Stream 4 

ORDER ODONATA (dragonI%) 
E”dllZ&WKi 

Total TOIll TOIll TOIll TOIll BiOllC 
Ifage FDZI FBZ9 Found (Y/mZ) SIOI SIOZ $203 Found (Mn2) S207 S2OV S209 Pound (Wm2) S313 SJI4 S315 Found (Un12) S419 S420 S42I Found (Mn2) Index 

nymph 1 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 II 01 II 141 01 01 01 01 p1 9 
. 

Total TOMI Total TOllI TOIll BIOUC 
0. hlECALOPTERA (helk.rrmmiter) ,t.gc FB28 FB29 Found (Yln12) Slot St02 SlO3 Found (Ylm2) S207 S208 S209 Found (Wm2) S3l3 S314 S315 Pound (Wm2) S4lV S420 S42l Found (Y/m2) Index 
Sidil 1 I.nr 1 I[ 121 131 lSS[ 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 O( 01 01 01 41 

w 
Total Total Total . Tolrl Tolnt DiOiiC 

cl 

cz2 



AI’I’ENDIX TAIILE 13. Conlposite Ponar Species List. Itelalive Abundance and Density (#/n,Z) of Eacfl Taxon. 

Client: Halliburton NUS Corporation 
Systems: Fishtown Drook, Stream 1, Stream 2, Stream 3, and Stream 4 
County: New London, CT 
Collection Date: I5 - 17 hlay 1995 

Tolrl Torrl Tohl Total 
StW ~126 FB19 Found VImi) St01 SIOZ SlO3 Found (Hfm2) S207 S2OS S209 Found (#lm2) S3l3 ~314 S3l5 Found (#,,,,2) 

Tolal DIOIIC 

1 IlNI t[ a( 11 14 01 al 01 al a 01 01 01 01 0 

Ihrvl, 91 01 91 130 01 01 01 01 01 01 

01 01 
S419 S420 S421 Found (Wh2) lndra 

0 
0 01 

01 
01 

01 
01 01 01 01 01 

0 

pup 0 01 01 0 01 01 q 01 01 0 'i';6 6.1 

I 



APPENDIX TABLE 13. Composite Ponar Species List. Relative Abundance and Density (#lmZ) of Each Taxon. 

Client: Halliburton NUS Corporation 

Systems: Fisbtown Drook, Stream 1, Stream 2, Stream 3, and Stream 4 

County: New London, CT 

Collection Date: 15 - 17 May 1995 

I 

FIshtown 
Stream I Stream 2 

Total TOM Total TOId TornI Diotir 

ORDER MOLLUSCA -(clnm& mails) FD21 FD29 Found (M/ml) St01 S102 SlO3 Found (Wm2) S207 S205 S209 Found (Illm2) S3t3 S314 S315 Found (Wml) S419 S420 S42l Found (#/ml) Indts 

FnwiO 1 snru 01 01 01 o 01 01 O( 01 0 01 01 01 01 0 41 III 61 0 xx.7 

PWdium rtam 401 I21 521 754 41 01 2041 2061 3014 01 01 01 01 
0 

41 221 '121 

;:I 

I 

,:",: ;I 
I 

"0' 
I 

",I 
I 

;I 
1 29 :r 6.8 

. 

I 



APPENDIX TABLE 14. Quantitative Macroinvertebrate Community Parameters 

Client: Halliburton NlJS Corporation 
Systems: Fishtown Brook, Stream 1, Stream 2, Stream 3, and Stream ii 
County: New London, CT 
Collection Date: 15 - 17 May 1995 

, 

I 



AI’I’KNDL\: TABLE 15. Study-Witlc hlacroinvcr~ebmtc Species List. Spccics I’rcseoce Dcnokxl by Sampling hlelhod (B=Ponar; D=Dip NC!). 

Client: Iialliburton NW Corporation 
Lotic Systems: Fiahtown Brook, Stream I, Stream 2, Stream 3, and Stream 4 
Lentic Systems: Pequot Woods Pond, Niantic Pond, Upper Pond, OBDA Pond, and Lower l’ond 
County: New London, CT 
Collection Dale: 15 - 17 May 1995 

Fithlorn Pcquol Wood, NhllIC “PP- OBDA LOWW 
Brook (FD) Srre*m I SIrcam 1 Strcnm 3 strenm 4 Pond (PP) Pond (NP) Pond (UP) Pond (OP) Pond (LP) 

Site* Sitcr Sitrt Sitrr Silrr Sites Sites SilO Sitrc Silo Uiotic 
ORDER EPIIEXfEROPTEIL4 (mryilirr) rmge FDZ6 FD19 SlOl SlO2 SlO3 S207 S208 SZO9 S313 S3I4 S3lS S419 S420 S421 PP25 Pp26 Pi’27 NPZ2 NP23 NP24 UP16 “PI7 “PI8 OPO4 OPOS 0P06 LPIO LPI, ,.P,2 ,nde, 
Cdiblrrrir nyml’h 111 I ii1 Iii 11 I! IDI i 11 11 11 I I II 11 197 

Diotlc 
0. MECALOPTERA (hrllgr~mmilr~) ,,a@ FB28 FD29 SlOl SIOZ St03 S207 SZO8 SZO9 SW S314 S31S S419 S420 S421 PPZ5 PPZ6 PP27 NP22 NP23 NP24 UP16 “PI7 UP18 OPO4 OPOS OPO6 LPIO Lpll Lp,2 ,nde, 
Cheuliudu 1 lrrvr I I I I I I I I I 1 D 1 I I 

1 irnn P 1 P 
I I 

I I 
I I I I I 4 

Sidis .4 

ORDER COLEOPTERA (beetlo) 
Diatlc 

,,rle FU28 PI329 SIOI SIO2 S103 S207 S208 S209 S313 S314 S315 S419 S420 S42l PP25 PP26 PP2l NP22 NP23 NPl4 “PI6 “PI7 Up18 Opo4 OpoS Opo6 Lp,o Lp,, Lp,2 Index 

D - 

-ii - 

9 
9 
-3 
3 

9 
3 
-7 
--CT9 
; 
A 

1.5 
-2 - 

ORDER 1lETEROPTERA flrue bug%) 

Biotic 
rtrle FB28 FB29 SIOI SlO2 St03 S207 S201 S209 S313 S314 S315 S419 S420 S421 PPIS PPZ6 PP27 NP22 NP23 NP24 UP16 UP17 UPIS OP04 OP05 OP06 LPI0 LPI1 LPI2 Indrr 



AI’PEND1.Y TAItLE 15. Study-Wide Maeroinvcrtebrate Species List. Species Frcsence Denoted by Sampling Method (F=l’onnr; D=Dip Net). 

Client: lialliburton NUS Corporation 
LotIc Systems: Fishtown Urook. Stream 1, Stream 2, Stream 3, and Stream 4 
Lentic Systems: Pequot Woods Pond, Niantic Pond, Upper Pond, OUDA I’ond, and Lower Pond 
County: New London, CF 
Colleclion Date: IS- I7 May 1995 

Fishtown Pequot Woods 

I 

UPPer OBDA Lower 

ORDCR DWlIXA - (Tanypcdinre) 
Blotlc 

llW 
Conchopelopin 

FE26 Pa29 stOt St02 St03 s207 s208 s209 s212 s214 s2ls s4t9 SILO WI PPtS P~26 PP27 NP21 NP23 NP24 UP16 UP17 “Pll oPo4 (,pOs OP06 Lplo Lpi2 LP,2 ,&4 “‘;. 
IlarvrI IPI I[ 111 1 j 1 I I I I I 11 I I I 11 

I . I 
1 1 1 1 I p!Fq; 

. ~I. 

I 



APPENDLY TABLE 15. Study-Wide hlacroinvertebrate Species List. Species Presence Denoted by Sampling Method (P=Ponsr; D=Dip Net). 

Client: IIalliburton NUS Corporation 
Lotic Systems: Fisbtown Brook, Stream 1, Stream 2, Stream 3, rnd Stream 4 
Lentic Systems: Pequot Woods Pond, Niantic Pond, Upper Pond, OBDA Pond, and Lower Pond 
County: New London, CT 
Collection Date: 15 - 17 hIay 1995 

.. -._ Fishtown Ptquol Woods Niantic OBDA Lower 

Q ‘ 
cl mocii 

ORDER ANNELIDA - (worms. Irechrr) FE28 FD29 SIOI SlO2 S103 S207 S208 S209 S313 S314 S315 S419 S420 S421 PP2S PPZ6 PP27 NPZ2 NPl3 NP24 UP16 UP17 “PI8 OPO4 OPOS OP06 LPI0 LPt, LPt2 ,nde, 

a H&611/a leech I P I :;9 

c Lumbritulidrc (damaged) worm P 1 P P D 7.3 
Naldidae (damapl) worm I I I P 

w 
6, 

Tubiflddrc (dmnrpcd or w/o cap. wire) worm P P P P P P P P P P D,P I P ID,P I’ P P # P D .9 

tv 

LliOliC 

ORDERCOLLEblDOLA - (r~rin~lnilr) FE28 FB29 SlOl S102 SlO3 S207 S208 S209 S3t3 5314 S315 S419 S420 S421 PP2S PP26 PP27 NP22 NP23 NP24 UP16 UP17 “PI8 OPO4 OP05 OPO6 LPI0 LPI1 LPI2 Index 

(Sminthuridre I I I llilti l I Ii I I! IDI l I IPl I I l I I! I I 11 

BMC 

ORDER IIYDRACARINA . (waIer miln) FDZIJ FD29 SlOl SIO2 SIO3 S207 S208 S109 S313 S314 S315 SO19 S420 S42I PP25 PP26 PP27 NP22 NP23 NP24 UP16 UP17 UP18 OP04 OPOS OP06 LPI0 LPll LPI2 lndtr 

(Ilydracarinn I I l IllI llllll l I! IDI i l IPI l l i I 11 l l 11 
I 



, 

APPENDIS TABLE 16. Composite Panar Species List. Relative Abundance and Density (#/m2) of Esch Tnxon. 

Clienti Halliburton NUS Corporation 

System6: Prguot Woods Pond, Nirntic Pond, Upper Pond, OUDA Pond, rnd Lower Pond 

County: Nm London, CT 

Colltction Dale: 23 - 24 June 1995 

I 

Pequoc Woods Nianlir hwr ODD.4 
Pond (PP) 

Lower 
Pond (NP) Pond (UP) 

Shtr TO111 site1 Total 
Pond (OP) 

SlItI TOI* Silt* 
Pond (LP) 

Tot*1 Sbrr 
ORDER EPREMEROPTERA (mnyllln) PPZJ PPZ6 PP27 Found 

Tolat 
(Ym2) NP22 NP21 Found 

oiollt 

(cbmdh 
.c.p NP24 (W/ml) UP16 UP17 UP16 Found (Y/ml) OW4 OWS OW6 21 Found 1 I 01 01 21 291 0( 01 01 01 01 (#/ml) LPI0 LPI1 LPI2 Found nymph I 01 

01 01 01 01 01 01 01 01 
(#/ml) Index 

01 01 01 al 01 91 

ORDER IlETEROPTERA (true bugs) [Coririd~c (immrtue) 

TOM TOl#l TOllI TOolal 
SW Pm PP26 pp27 hnd 

TOMI 
lnlm2) NP22 NP23 Np24 Found (n/ml) UP16 

BiPllC 
UP17 UP18 Found OP04 Owb OPOS Pound Jurtnile I 01 41 01 41 581 01 01 01 01 01 Lp,2 Found I 01 01 01 (Hlm2) 01 01 01 01 01 (“,,,,2) 01 Lp,o 01 Lp,, 01 (6,,,,2, ,“drl 

01 01 0p.q 

I I TOM I I I TOtal 

O( 01 01 6 

- . . 



APPENDIX TABLE 16. Composite Ponar Species List. Relative Abundance and De& (#/mZ) of Each Taxon. 

Client: Hrlliburton NUS Corporation 

Systems: Pquot Woods Pond, Niantic Pond, Upper Pond, OBDA Pond, and lawer Pond 

County: Ntw Lmdon, CT 

Collection Dale: 23 - 24 June 1995 

I 

Total TaleI TOllI Total Told : Biotic 
ORDER DImERA - (Pmdhnwsinre) rlqr 

@dlomr98 [ Ion0 1 
PP2S PP26 PP27 Found (U/ml) NP22 NP23 NP24 Pound (Wh2) UP16 UP17 UP16 Found (Wm2) OPOI DPOS OPO6 Pound (Mmq 

01 01 01 01 01 01 01 
LPI0 LPI1 LPI2 Found (Htm2) Index 

01 01 01 1 01 01 01 01 II 61 01 71 1011 01 01 01 01 01 .-,I 

I Total I Total I Total I Tots1 I T0l.l Ima#ir 

Tolrl IBIotiC 

TotA BiOliC 
LPI0 LPI1 LPI2 Found (Wm2) Index 

0 0 0 0 0 :+*,7- 
0 0 0 0 0 ,?Vd 
0 0 0 0 0 .:.:;6 
0 0 0 0 06 

1) 



APPENDIX TABLE 16. Composite Ponrr Species List. Relative Abundance and Density (f//mZ) alEach Taxon. 

Clicnc: IInlliburton NUS Corporation 

Systems: Pquot Wood, Pond, Nirntic Pond, Upper Pond, OBDA Pond, and Lower Pond 

County: New London, CT 

Collection Date: 23 - 24 June 1995 .. 

, 

I 

Pequot Woods Ninntic OBDA 

Total Total Tot.1 Total Total BlOlk 
ORDCR PIOLLUSCA - (clams, rnrilr) 

1 rnrll 
PPJS PP26 PP27 Found (Wml) NP21 NPIJ NP24 Found (lllm2) UP16 UP17 UP18 Found (Wml) OW4 OPOS OPO6 Found (N/ml) LPI0 LPI1 LPI2 Found (#,m 

FOlWi4 01 161 01 161 2J2 01 01 01 01 0 1 41 61 IO\ 14s 0 
blrnrhu 1 snail 01 01 01 01 01 01 

01 01 01 01 01 01 
0 01 01 0 1 21 01 21 

01 01 
29 0 

Fwdit#m 1 dam 01 01 01 01 0 01 01 01 Of 
01 01 01 01 01 01 01 01 

0 1 al 461 461 696 01 01 01 01 01 OL 01 01 01 

Total Total Told Told Total DI& 
._ 

01 01 01 01 01 
<-L 

Splunlk 0 0 01 01 01 _... 
4 

Tout Total Total Total Total Blolte 
ORDER COLLEhlBOlA. (1p1i116lrllr) 

ISmlnthurldse I 1 
PPIS PP26 PP27 Found (#/ml) NP22 NP2.2 NPU Found (Ylm2) UP16 UP17 UP:6 Found (Um2) OPO4 OP6S OP66 Found (Wm2) LPI0 LPI1 LPI2 Found (#/m2) Index 

a( 21 01 21 291 01 01 Oi 01 01 1 01 01 01 01 01 01 01 01 01 01 01 Of 01 01 :+ 1 



APPENDIX TABLE 17. Quantitative Macroinvertebrate Community Parameters 

Client: Halliburton NUS Corporation 
Systems: Pcquot Woods Pond, Niantic Pond, Upper Pond, OBDA Pond, and Lower Pond 
County: New London, CT 
Collection Date: 23 - 24 June 1995 

I 

I’dild(Uiy’. .I ;,.:‘I:.“. ,‘$:P&d (O,p):., 
UP17 1 UPl8.1 .Totali OPOS+OPOS lOPO6. 

61 101 12 91 61 4 



, 

APPENDIX TABLE 18. Composite Ponar Species List. Relative Abundance and Density (#/m2) of Each Taxon. 

Client: Halliburton NUS Corporation 
Systems: Fishtown Brook, Stream 1, Stream 3, and Stream 4 
County: New London, CT 
Collection Date: 23 - 24 June 1995 

, 
I 

Fishtown 
Brook (FD) 

TOVdl 

. . 

Stream 1 
<- 

Stream 3 
I I 

Stream 4 
sites Toinl Sires I sitea Tote1 lntauc 

12)1 S419 S420 S421 
nl Ill Al Ill 

Found 
I il 

Total Total Total Total niottc 
ORDER ODONATA (dragonflies) airgc 

~cordulegocrrr 1 nymph 
FB28 FE29 Found (#/m2) SlOl S102 S103 Found (#/ml) 5313 S314 SJlS Found (Mm2) S419 S420 S421 Found (#/m2) Index 

11 01 11 14 01 01 01 01 0 O( 01 01 01 0 01 01 01 01 0 @.‘:3 

Cl I 

cz Total Total Total Total uiotic 

CD 
0. MEGALOPTERA (hellgrammiles) stage FB28 FB29 Found (#/m2) SlOl S102 S103 Found (Wm2) S313 S314 S315 Found (Iylm2) 

58 
r= 

pu/fs 1 hlNr 01 41 41 01 01 01 01 01 01 01 01 
S419 5420 S421 Found (#/m2) index’ 

0 0 01 01 01 01 0 ;#+:4 

w 
-J Total Total Total Total Diotic 

ORDER COLEOPTERA (beetles) strge 
1 

FB28 FU29 Found (Wm2) SlOl $102 SlO3 Found (#/ml) S313 S314~ S315 Found (#/m2) $419 5420 S421 Found (#/m2) Index 
Hydroporus hlNr IJl 01 01 0 01 01 01 01 0 41 41 01 81 116 01 0 g*,g 
Slenelmis 1 hNa 11 01 11 14 01 01 01 

01 01 
O( 0 01 01 01 

01 
O( 0 01 01 01 01 0 .$!‘;j .5 



APPENDIX TABLE 18. Composite Ponar Species List. Relative Abundance and Density (Wm2) of Each Taxon. 

Client: Halliburton NUS Corporation 
Systems: Fishtown Brook, Stream 1, Stream 3, and Stream 4 
County: New London, CT 
Collection Date: 23 - 24 June 1995 

I 

Fishtown 
Brook (FB) 

I Situ 'I-Old 

Stream 1 stream 3 Stream 4 
I Sitea Total I Sites Total I Siles Total IRiotic 

ORDER DlPTElU - (Tanypodinae) 
hfllcropelopla 
Aferopelopia 
Prorladius 
Psecrromlypus 

stage 
larva 
lawa 
larva 
larva 

Total Total Total Total BiOtlC 

FB28 FB29 Found (Wm2) SIOI SlO2 St03 Found (Wm2) S313 S314 S315 Found (Wm2) S419 S420 5421 Found (#/m2) Index 
0 0 0 0 9 9 0 18 2611 2 4 0 61 87 0 0 0 0 0g I .9 
1 2 3 43 0 0 0 0 01 0 0 0 01 0 0 0 0 0 0 ;‘;‘i 9 
0 8 8 116 0 0 0 0 01 0 0 0 01 0 0 0 0 0 0 i:..g 
0 0 0 0 126’ 102 0 228 33041 4 74 12 901 1304 IS 27 14 S6 812 : 10 

Total I Toial I Total I Total iBIotic 

ORDER DWTERA - (Tanylarsini) 
7bflyrursus 

Total Total Total Total lliotic 
rtr9e FD28 FD29 Found (#/m2) Slot S102 MO3 Found (Wm2) S313 S314 $315 Found (Wm2) S419 5420 S421 Found (#/m2) Index 

1 hN8, PUpa 01 21 21 29 01 01 Ill 01 0 01 21 01 21 29 01 01 01 01 0 6.71 

I 

> .j 



APPENDIX TABLE 18. Composite Ponar Species List. Relative Abundance and Density (#/m2) of Each Taxon. 

Client: Halliburton NUS Corporation 

Systems: Fishtown Brook, Stream 1, Stream 3, and Stream 4 
County: New London, CT 
Collection Date: 23 - 24 June 1995 

, 

I 

Fishtown 
Brook (FB) Stream 1 Stream 3 

Sites Total Sites Total 
Stream 4 

ORDER ANNELlDA - (worms, lercha) 
Sites Total Sites Total Biotic 

Ilclobdelta 1 leech 
FB28 FE29 Found (Wm2) SlOl S102 S103 Found (#/m2) 121 S313 01 121 S314 114 01 $315 Found 

01 01 01 
(tt/m2) 0 

Tubiticidae (damaged w/o 01 
S419 S420 S421 Found (ttlm2) Index 

0 or 
cap. 

sctae) 1 worm 01 21 21 
29 

211 
01 31 241 

01 01 
41 

‘01 
348 41 01 81 

01 01 01 
601 

01 0 “.+.9 
116 01 II 611 884 I ‘9 

Total Total 
ORDER MOLLUSCA - (rlams, snails) 

Total 

Fossaria ad 

FB28 FB29 Found (#/m2) St01 SlO2 S103 Found (Wm2) 
Total 

S313 S3t4 
ItJiOfiC 

$315 Found 0 0 0 0 0 
0 0 

(Wm2) S419 S420 S421 Found 
0 0 0 4 Physelia 7 

(#/m2) lndea 
101 snail 0 0 0 6 6 87 0 0 31 0 0 

0 0 0 

PLtldium 

01 
01 

0 
01 o,i:;::;i:,7* 

o o 

0 clam 20 

o 

4 24 348 0 

0 

0 327 327 
Sphrcriidre(unducribed 

4739 6 
0 -‘.&g:l 

12 

01 

159 0 

genus) 
clam 

CJ 
0 58 

1411 0 
4 4 0 

2304, 0 

0 0 0 0 
0 X6.8 

0 0 01 
01 

o 01 01 o 01 o 0 ‘?!7.1 

a 
c 
CJJ 
W 

Total Total 
ORDER COLLEMBOLA - (springtails) 

Total Total Biotic 

~lsotomidae I I 
FU28 FB29 Found (Wm2) SlOl SlO2 S103 Found (Illm2) 

I I I I I I I 
S313 S314 S3lS Found (#/ml) 

I+ 1 I I I I 
$419 S420 S421 Found (!f/m2) Index 

I I I I .t ..l.# 



APPENDIXTABLE 19. Quantitative Macroinvertebrate Community Parameters 

Client: Halliburton NUS Corporation 
Systems: Fishtown Brook, Stream 1, Stream 3, and Stream 4 
County: New London, CT 
Collection Date: 23 - 24 June 1995 

i 



a 

, 

,il’PENI)Ix ‘r,\flLE 20. Study-Wide hfrcrOitlvCffcbrrte Specie.9 I&. f+Ccies hscnCC i)enOted by $anlplitlg hlc(hOd (I’=l’Onrr; I)=Dip Net). 

Client: lInlliburton NW Corporstion 
Lotic Systems: Fishtown Urook, Stream 1, Stream 3, and Stream 4 
Lentic Systems: Pequot Woods Pond, Nianlic Pond, Upper Pond, ODDA Pond, and Lower Pond 
County: New London, Cl 
Collection Dale: 23 - 24 June 1995 

I 

Fishlawn Prquol Woods Ninntic 
Urook (Ftl) SIrcam I Slrcnls 3 

UPPer ODDA LOWW 
~WCRnl 4 Pond (PP) 

sircr 
Pond (NP) 

Sites Silts 
Pond (UP) 

Sites 
Pond (OP) 

Sil*r Sites 
Pond (LP) 

ORDEH EPIIELtEROPTERA (mayflies) 
Site3 Situ 

Jf*Ie 
Silo Diotlc 

Lblbbucris 
FBfa F”29 slof St02 SIo) sJt3 St4 .%I5 SJIY S420 S421 PP2S PI’26 PY27 NP22 Nl’23 NP24 UPi6 t~Pt7 UP,* 0~04 0~03 O,BO~ ~~~~ Lp,, Lpt2 ,bdcl 

nymph 1 I 1 1 I 1 1 1 1 1 l!Dlf’l 1 1 1 I IDI 1 I l I 1 1 14 

a 

(cl 

c 

c 
-2. 



, 

APPESDI,X’~AUl.E 20. Study-Wide hlacroinverlebrate Species List, Species Presence Denoted by Sampling Method (P-l’onar; D=Dip Net). 

Client: llnlliburton NUS Corporation 
Lolic Systems: Fishtown Brook, Stream I, Stream 3, and Stream 4 
Lentic Systems: Pequot \Voods Pond, Niantic Pond, Upper Pond, OUD,\ Pond, and Loser Pond 
County: New London, Cl’ 
Colleclion Date: 23 - 24 June 1995 

Fishtown Pcquot Woods Nimtic Upper ODDA LOWW 
Drook (FB) strenm I Strcnm 3 Stream 4 

1 Sites Sites I Silo I I 
Poad (PP) 

Silu Sites I 
Pond (NP) Pond (UP) Pond (OP) Pond (LP) 

Sites I SilCr I SiI~l I Sites llliotic 
ORDER HETEROPTEM (II 

tCori.idnc timm.turcl 

I 



,\I’PENDIS TABLE 20. Study-\Vide hlncroinvertebrnte Species List. Speclcs Presence Denoted by hnpliq hletlwd (P-l’onnr; D=Dip Net), 

Client: IIalliburton NW Corporrtion 
Lotic Systems: Flshtown Brook, Stream I, Stream 3, rnd Stream 4 
Lentic Systems: Pequot Woods Pond, Nianllc Pond, Upper Pond, OBDA Pond, and Lower Pond 
County: New London, CI 
Collection Date: 23 - 24 June 1995 

Firhbwn Peqlloc Woods Niantic OBDA LOW% 
~IJroak (FD) Slrcam t 

UPPer 
Slrrrm 3 Slrlrm 4 Pond (PP) Pond tNP) Pond IUP) Pond IOPl Pond ,I.PI 

I 

I 

SilCl I me3 I Sib. I ..I I 
-.--, 

$:I.. Sili ’ 
- -..- .-_ , 

Silt* I -..__ I..__ I..__ 
ORDER DIPTERA - (Chiranomini) 1lWc FD2S FB29tSIOl SlO2 5103 lS.313 S314 S315 IS419 S420 S42l PP2S PP26 PI’27 NF22 NP23 

I.-. -..-_ I ,D,Ol ill,lbl lnlnlnlnlnlnl.... I I 

-,- I 
D,P 1 I’ I 

.USCA . (! Sdll) 

Diotic 

ORDER COLLEMBOLA . (Winstallr) FB2a FIl29 SlOl 5102 SIOI S313 S314 S31S S419 S420 S421 PP2S PP26 PP27 NP22 NPZ3 NP24 UP16 UP17 UP18 OP04 OPOS OPOL LPI0 LPI1 LPI2 Index 
lwomidre I I I I I’ I I I I I I I I I I I I 1 I 
Sminthuridrc I I II 1 DIPI UDl 1 I 



APPENDIX G.2.4 _, . . :- , . .._ “, ,/..” _;_ .,_” / (.. 

LABORATORY DATA FOR MACROINVERTEBRATE TOXICITY TESTING 
(ETT ENVIRONMENTAL) 

.^ 



WATER QUALITY OF SEDIMENT TOXICITY TESTING CONDUCTED ON FRESHWATER SEDIMENTS 
AREA A DOWNSTREAM WATERCOURRSES AND OVER BANK DISPOSAL AREA 

NSB-NLON, GROTON, CONNECTICUT 

Hyallela azteca 
Location Sample ID # Cond. NH3 Temp pH D-0. Alk. Hard 
Pequot Woods EC-SDPP26-02 21.3 - 23.2 6.5 - 8.8 
OBDA Pond EC-SDOP05-02 192 - 701 3.9 - 4.9 21.9 - 23,2 6.07 -6.82 6.8 - 9.2 30.9 - 72.1 46-64 
Upper Pond EC-SDUP 1 B-02 79 - 468 3-l - 4.5 21 .a - 23.3 5.77 - 6.91 6.8 - 8.4 22.6 - 86.5 16-70 
Fishtown Brook EC-SDFB29-02 21.5 - 23.7 6.21 - 6.73 6.8 - 8.6 
Stream 1 EC-SDS1 02-02 142-303 2.3-5.2 21.3- 23.2 6.13-6.72 4.2-9.0 6.2 - 41.2 34-50 
Stream 2 EC-SDS209-02 57 - 287 2.7 - 4.6 21.5 - 23.5 6.39 - 6.49 5.6 - 8.6 10.3 - 20.6 14- 26 
Stream 3 EC-SDS3 13-02 97 - 288 1.71 - 9.49 20.7 - 23.4 6.53 - 6.95 4.3 - 9.0 37 - 53.5 30-38 
Flshtown Brook EC-SDFB28-02 20.7 - 23.4 6.14 - 7.08 4.7 - 9.0 
Stream 4 EC-SDS420-02 228-382 1.94-5.58 21.1 -23.3 6.14-6.68 7.6-9.0 9&B- 130.0 102- 108 
Niantic Pond EC-SDNP23-02 21.3 - 22.7 5.82 - 6.69 6.6 - 8.4 
Lower Pond EC-SDLPl l-02 79 - 257 2.66- 3.11 21.3 - 23.2 5.45-6.38 5.6 - 8.6 2.1 -6.2 10.0 - la.0 

Ref. Sediment 21 .O - 23.3 6.92 6.7 - 8.6 



WATER QUALITY OF SEDIMENT TOXICITY TESTING CONDUCTED ON FRESHWATER SEDIMENTS 
AREA A DOWNSTREAM WATERCOURRSES AND OVER BANK DISPOSAL AREA 

NSB-NLON, GROTON, CONNECTICUT 

cl.‘; 
cz .l 
C..? 
c, . . . 

C3 

IN.3 

Chironomus tentans 
Location Sample ID # Cond. NH3 Temp pH D-0. Alk. Hard 
Pequot Woods EC-SDPP26-02 21.3 - 23.2 6.38 - 6.57 6.6 - 8.6 
OBDA Pond EC-SDOP05-02 192 - 685 3.22 - 5.35 21.3 - 23.2 6.07 - 6.31 5.6 8.6 - 30.9 67.9 - 67.9 - 68 
Upper Pond EC-SDUPl B-02 112-454 3.22 -6.08 21.0- 23.2 5.77 -6.42 5.6- 8.4 26.7 -45.3 26 - 48 
Fishtown Brook EC-SDFB29-02 21.5 - 23.6 6.21 - 6.87 5.4 8.6 - 
Stream 1 EC-SDS 102-02 184-358 2.83-5.18 21.5-23.4 6.13-6.62 4.2-8.8 a.2 47.3 - 50 60 - 
Stream 2 EC-SDS209-02 60.5 - 260 3.00 - 4.62 21.0 - 23.2 6.29 - 7.10 7.2 - 9.2 a.2 14.4 - 14-26 
Stream 3 EC-SDS3 13-02 103-286 2.38-5.24 21.7-23.6 6.53-6.70 4.3-8.7 37-O-39.1 30 38 - 
Fishtown Brook EC-SDFB28-02 21.7 - 23.4 6.14 - 6.82 - 4.7 9.0 
Stream 4 EC-SDS420-02 252-429 2.16-5.86 20-B-23.1 6.14-6.55 7.3-8.8 107-O- 142.1 llO- 124 
Niantic Pond EC-SDNP23-02 21 .l - 23.2 5.45 - 5.67 6.6 - 9.0 
Lower Pond EC-SDLPl l-02 111.6 - 454 3.22 - 6.08 21 .O - 23.2 5.55 - 5.82 5.6 - 8.4 26.7 - 45.3 26-48 

Ref. Sediment 22.0 - 23.5 6.28 5.2 - 8.6 



MACROINVERTEBRATE TOXICITY TEST RESULTS 

INITIAL TEST 

. Pequot Woods Pond vs. Upper Pond 

. Pequot Woods Pond vs. OBDA 

. Niantic Pond vs. Lower Pond 

. Fishtown Brook (28) vs. Streams 3 and 4 

. Fishtown Brook (29) vs. Streams 1 and 2 



nvironmental, inc. 

. . 

(803) 877-6942 l FAX (803) 877-6938 

P.O. Box 16414, Greenville, SC 29606 * 4 Craftsman Court. Greer, SC 29650 

SUMMARY OF FRESHWATER SEDIMENT TOXICITY TESTS 
New London Naval Submarine Base 

Prepared for Haliiburton NUS Corporation 
April-May 1995 

Species: HyaleIIa azteca 

Species: Chironomus tentans 

I I I I 10 Day Survival 
I 

Mean Wet Weight (mg) 
Sarnole ID ID X Control ID Control I Sample Control I Sample I 

r-- I 1 Reference I 
15-02 IPeauot Woods 1 

84% I 
c 

I”.“> 

OBDA Pond EC-SDOPC- , !9% 4% 4.04 3.83 
Upper Pond EC-SDUPI S-02 Pequot Woods 21% 0% 4.04 
Stream 1 EC-SDS 102-02 Fishtown Brook 55% 0% 8.80 
Stream 2 EC-SDS209-02 0% 8.80 I Fishtown Brook 55% 
Stream 3 EC-SDS3 13-02 Fishtown Brook 51% O%l 4.48 
Stream 4 EC-SDS420-02 Fishtown Brook 51% 0% 1 4.48 
Lower Pond EC-SDNP23-02 1 Niantic Pond 48% O%l 3.47 



P.O. Box 16414, Greenville, SC 29606 * 4 Craftsman Court, Greer. SC 29650’ 

SEDIMENT TOXICITY REFERENCE TOXICANT RESULTS 
Naval Submarine Base - New London, CT 

Prepared for Halliburton NC3 
April 1995 

Species 
Chironomus tcntans 
Hyallela azteca 

Reference 
Size Toxicant 

2nd Instar KCI 
2-3 mm 1 KCI 

EPA EPA % of Control 
96 Hour EPA Mean Lower UPPer Limit Away 

LCSO (q/L) LCSO (mfl) Control Lmt. Control Lmt. from Mean 
4.35 4.25 0 8.65 2% 
187 305 163 447) 83% 

.i 

Means and control limits are based upon data from EPA round robin tests with 96 Hr KC1 tests 
(EPA/600/R-94/024 Tables 15.3 & 15.4) 

Control limits ge based upon two standard deviations. Values within control Iimits are acceptable. 

c 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

EPA/6OO/R-941024 Method 100.1 

Test Organism: Hyailela azteca 

CIient: Halliburton NUS Corporation 
Sample Identification: ETT Reference Sediment 

Test Start Date: 4/18/95 



10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Test System 
EPA/600/R-94/024 Method 100.1 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from a Greenville SC Creek was used in the control treatment. 
Test organisms were fed with YCT food. The test was conducted at a temperature of 23OC and a iight cycle of 
16 hr light/8 hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: Hyallela mteca 
Source: Aquatic Biosystems, CO 
Life Stage: 2-3 mm 

% Mortality During 48 Hr Prior to Test:: 
Taxonomic Verification: RWK 5l3195 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

0% 

Diiution Water 
Type: Surface Water w/ Control Sediment 
Collection Date 4/17/95 Initial Final 

Alkaiini~ 24.7 mglL 
Ammonia 0.23 0.65 rn& 

Conductivity 83.6 UmhoJem 
Hardness 20.0 mgn 
pH: 6.92 units 

Preparation Method: 
Grab sample 

Evidence of Water Quality: 
Good reuroduction of Ceriodauhnia dubia cultures 

I Control Sediment 
Source: Resurrection Cr. (Greenville Co., SC) 
Collection Date: 4117195 
Preservation: kept at 0-4OC in plastic containers 
Date/Time Added to Test Chambers: 411 -Ii95 

Observations: organic 
Collection Method: petite ponar grab 
Disnosal: 

Test Sediment 
Source: N/A 
Collection Date Homogenized?: 

‘Preservation: 
Date/Time Added to Test Chambers: 
Observations: 
Collection Method: 
Shinment: 

Food Preparation 
Source: Trout Chow (Glencoe Mills); Cerophyl (Sigma) 
Purchase Date: Preparation Date: 3i23195 

‘Preservation: kept at 0-4”C 
Preparation Method: Trout Chow aerated 7 days 

Cerophyl. yeast aemted overnight 

Feeding Date: I .5 mL I day / replieate 

Hold Time: 5 davs 

Test Chambers 
Type: Plastic 500 mL beakers 
Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: 175 mL 
Overlying Water Depth: 5 cm 
Aeration: Continuous throughout test (I mL pipette) 

..-.. 



10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS Corporation 1 Start Date: 4/l S/95 
Sample Identification: ElT Reference Sediment 1 End Date: 4128195 I 

WATER CHEMISTRY TEST METHODS 

ITemperature: SM 18th Ed. 2550 1 Alkalinity: SM 18th Ed. 2320 1 
Dissblved Oxygen: SM 18th Ed. 4500-O 

gH: SM 18th Ed. 4500-H+ 
Hardness: SM 18th Ed. 2340 
Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVJ3RLYING WATER 

CONTROL TREii TMENT SAMPLE TRE;QTMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 

% 

B 101 101 1 

tD I 101 91 

G I 101 81 : 
H 101 91 



- FAX (803) 877. 

P.O. Box 16414, Greenvilie, SC 29606 l 4 

10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

EPA/600/R-94/024 Method 100.1 

Test Organism: Hyallela azteca 

Client: HalIiburton NUS Corporation 
Sample Identification: Upper Pond (EC-SDUP18-02) 

Test Start Date: 4/M/95 ., - . _ 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab ID# Client: Haliiburton NUS Corporation 1 Start Date: 4/I S/95 
T3807 Sample Identification: Upper Pond (EC-SDUP 1 S-02) 1 End Date: 4/28/95 I 

Test System 
EPA/600/R-94/0?4 Method 100.1 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Pequot Pond was used in the control treatment. Test 
organisms were fed with YCT food. The test was conducted at a temperature of 23°C and a light cycle of 
16 hr light/S hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Order: 
Test Organisms 

Amphipoda 
Species: HyaIieIa azfeca 
Source: Aquatic Research Organisms, NH 
Life Stage: 2-3 mm 

% Mortality During 48 Hr Prior to Test:: 
Taxonomic Verification: RWK 5/3/95 
Culturing: as received 

0% 

I Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Surface Water - S. Tyger R. (SC) at Hwy. 14 
Collection Date 4/17/95 Initial Final 

AlkaIinity 18.5 8.24 m.gk 
Ammonia 4.18 3.22 rng/L 
Conductivity 121 so.2 umhorlsm 
Hardness 14 8 mg/L 
pH: 6.38 7.20 units 

Preparation Method: 
Grab sample 

Evidence of Water Quality: 

Control Sediment Test Sediment 
Source: Pequot Woods (EC-SDPP26-02) Source: Upper Pond 
Collection Date: 4/l O/95 Collection Date 4/l l/95 Homogenkzed?: yes 
Preservation: kept at 0-4°C in plastic containers Preservation: kept at 0-4”C in plastic containers 
Date/Time Added to Test Chambers: 4/17/95 Date/Time Added to Test Chambers: 4/17!9s 
Observations: organic Observations: organic 
Collection Method: petite ponar grab Collection Method: petite ponar grab 
Disposal: Shipment: Overnight at 4’C 

Food Preparation 
Source: Trout Chow (Glencoe Mills); Cerophyl (Sigma) 
Purchase Date: Preparation Date: 3mt95 

Preservation: kept at O-472 
Preparation Method: Trout Chow aerated 7 days 

Cerophyl. yeast aerated overnight 

‘Feeding Rate: I .5 mL I day / replicate 

iHold Time: 5 days 

Test Chambers 
Type: Plastic 500 mL beakers 
Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: 175 mL 
Overlying Water Depth: 5cm 
Aeration: Continuous throughout test (I mt pipette) 



10 DAY AMPHIPOD SEDIMENT TOJ$ICITY TEST 

Halliburton NUS Corporation (Start Date: 4118195 
Upper Pond (EC-SDUP 18-02) 1 End Date: 4l28l95 1 

WATER bHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

JH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 2510 

WATER CHEMIIST$tY TEST D&I&+ - 0,VERLYING W+TER 

CONTROL TREA : SAMPLE TWA TM TMENT lENT 
Temp. pH DO. D.O. 

Test Day C units mg/L % sat. 

Start 23.2 7.0 81% 
I _ 1 --,.I 6.9 80% 

8.01 92% 
p-1 rr.,n, 
1.6 IUIXI 

-_._ 5.5 73% 
5 21.3 5.8 76% 
6 22.7 3.4 97% 

*- A 7.8 91% 
3.2 95% 
$8 79% 
-- _^__I 

SURVIVAL AND GROWTH RESULTS 

COlvTROL TREATMENT SAMPLE TREATMENT 

I I I 

A 

Initial End at End Survival (mm) (mm) IInitial End atEnd Survival (mm) (mm) 

I 101 -+I 7 I 30%1 2.07 1 2.07 A 1 10 0 101 0% OlNA 
%I 1.81 1.80 B I 10 0 101 0% OlNA 

‘. _- 

; 
I I 

B 101 ;I ilk, 
C 10 1 91 10% I.il I.101 Ic 1 101 01 101 O%l OlNA 
D 10 3 71 30% 1.571 1.571 ID I 101 oi 101 O%l OlNA 
E 10 3 71 30% 2.13 
F 10 3 71 30% I .27 
;; 

I 
ii1 ;I 91 iO%ll 

1.27 
I 1.4 1.40 

l-l 101 01 101 O%ll 0.0 NA . . I __ 

Mean 1 10.01 1 21%)1 1 
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28 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS Corporation 
T3807 Sample Identification: Upper Pond (EC-SDUP 18-02) 

RESULTS 

1 Start Date: 4/l 8195 
1 End Date: 4128195 1 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.87 

Critical value: 0.84 

Data arc normal in distribution 

ikt for Homogeneity of Variance: 
F= N/A 

Critical value: 6.64 

rest for Differences in Survival: t Tat 

t= 4.67 

Critical value: I .75 

The sediment signilicantly reduced survival 

of the test oqanisms. 

GROWTH DATA 
rest for Normality: W= NIA 

Critical value: 0.84 

Dam arc not normal in distribution 

rest for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Growth: “t’ Test 

t= N/A 

Critical vaiue: 1.94 

Test organism growth effects cannot be determiaed 

COMMENTS 
The control sediment did not meet minimum criteria for survival. 

Report Reviewed By: Robert W. Kelley, Ph.D. Signature: Date: 

CONCLUSIONS 
, 

The test sediment does adversely affect the survival and growth of freshwater amphipods. 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

EPA/600/R-94/024 Method 100.1 

Test Organism: Hyallela azteca 

Client: Halliburton NUS Corporation 
Sample Identification: OBDA Pond (EC-SDOP05-02) 

Test Start Date: 4/M/95 :-cc. 



10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Sample Identification: 

Test System 
EPA/600lR-941024 Method 100.1 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Pequot Pond was used in the control treatment. Test 
organisms were fed with YCT food. The test was conductedat .a temperature of 23’C and a light cycle of 
16 hr light/8 hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

I Test Organisms 
Order: Amphipoda 
Species: HyoIieIa czzteco 
Source: Aquatic Research Organisms, NH 
Life Stage: 2-3 mm 

% Mortality During 48 EIr Prior to Test:: 
Taxonomic Verification: RWK 513195 

Culturing: as received 

0% 

Observations: Cultures healthy 
Acclimation: None 

Control Sediment 
Source: Pequot Woods (EC-SDPP26-02) 
Collection Date: 4/l O/95 
Preservation: kept at 0-4OC in plastic containers 
Date/Time Added to Test Chambers: 4/17/93 

Observations: organic 
Collection Method: petite ponar grab 
Disposal: 

Dilution Water 
Type: Surface Water - S. Tyger R. (SC) at Hwy. 14 
Collection Date 4/17/95 Initial Final 

Alkalinity 18.5 8.24 mg& 

Ammonia 4.18 3.22 rn& 

Conductivi~ 121 50.2 wm 
Hardness 14 8mg/L 
pH: 6.38 7.20 units 

Preparation Method: 
Grab sample 

Evidence of Water Quality: 
Good reproduction of Ceriodaphnia dubia cultures 

Test Sediment 
Source: OBDA Effluent Pond 
Coliection Date 4/l I/95 Homogenized?: yes 

Preservation: kept at 0-4°C in plastic containers 
DateA’ime Added to Test Chambers: 4/17/95 
Observations: organic 
Collection Method: petite ponar grab 
Shipment: Overnight at 4°C 

Food Preparation 
Source: Trout Chow (Glencoe Mills); Cerophyl (Sigma 
Purchase Date: Preparation Date: 3123l95 
Preservation: kept at 0-4’C 
Preparation Method: Trout Chow aemted 7 days 

Cerophyl. yeast aerated overnight 

Feeding Date: 1.5 mL I day I replicate 

Hold Time: 5 davs 

Test Chambers 
Type: Plastic 500 mL beakers 
Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: I75 mL 
Overlying Water Depth: 5 cm 
Aeration: Continuous throughout test (1 mL pipette) 



. . 

10 DAY AMPHIPOD SJZDIMENT TQwCJ&TY TEST 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 ,“, 

gH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OmR&mG WATER : /.. 

CONTROL TREATMENT SAMPLE TREATMENT 

Temp. pH D.O. D.O. Test Cond. NH3 Tanp. pH 0.0. D.O. Alk. Hard. 

Test Day C units m@ %. sat. Day UmhDJcm mgfl. C units mglL % sat. rng man 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 

* Organisms Mean Mean # Organisms Mean Mean 

Liveat Dead % Length Length Liveat Dead % Length Length 
I--\ 

Initial End at End Survival (mm) (mm) initial I I End at rwival I fn 

A 10 3 7 3( 3% 11 .2.07 2.07 
_....I Ll 1.8 1.80 

.l 1.10 
I 
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28 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS Corporation 
T3807 Sample Identification: OBDA Pond (EC-SDOP05-02) 

1 Start Date: 4/I 8195 
1 End Date: 4128195 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

Test for Normality: w= 0.77 

Critical value: 0.84 
Data are not normal in distribution 

Test for Homogeneity of Variance: Test for Homogeneity of Variance: 
F= NIA F= N/A 

Critical value: 6.64 Critical value: 6.635 

Test for Differences in Survival: Wilcoxon Test 

Sum= 45.5 

Critical value: 82 

The sediment significantly reduced suwival 

Test for Differences in Growth: *t* Test 

t== N/A 

Critical value: 1.94 

Test organism growth effects cannot be determined 

COMMENTS 
The control sediment did not meet minimum criteria for survival. 

1 

Principal Analyst: Aimee Arnold Signature: WC fJ.Qtid; Date: y zd 9;; 
Reoort Reviewed Bv: Robert W. Kellev. Ph.D. Sienature: Date: I 

CONCLUSIONS 

The test sediment does adversely affect the survival and growth of freshwater amphipods. 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

EPA/600/R-94/024 Method 100.1 

Test Organism: Hyallela azteca 

Client: 
Sample Identification: 

Test Start Date: 

Halliburton NUS Corporation 
Stream 1 (EC-SDS1 02-02) 

4/18f95 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab ID# Client: Haliiburton NUS Corporation 1 Start Date: 4118195 

T3810 Sample identification: Stream 1 (EC-SDS 102-02) 1 End Date: 4i28f95 I 

Test System 
EPA/600lR-941024 Method 100.1 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Fishtown Brook was used in the control treatment. Test 
organisms were fed with YCT food. The test was conducted at a temperature of 23°C and a light cycle of 
16 hr light/8 hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: HyaiIela azleca 
Source: Aquatic Biosystems, CO 
Life Stage: 2-3 mm 

% Mortality During 48 Hr Prior to Test:: 
Taxonomic Verification: RWK S/3/95 

Culturing: as received 

I 

0% 

Observations: Cultures healthy 
Acclimation: None 

I 1 

Control Sediment 
Source: Fishtown Brook (EC-SDFB29-02) 
Collection Date: 418195 
Preservation: kept at 0-4°C in plastic containers 
Date/Time Added to Test Chambers: 4/17/95 

Observations: organic 
Collection Method: petite ponar grab 
Disposal: 

I Food Preparation 
Source: Trout Chow (Glencoe Mills); Cerophyl (Sigma) 
Purchase Date: Preparation Date: 3123f95 

Preservation: kept at 04°C 
Preparation Method: Trout Chow aerated 7 days 

Cemphyl, yeast aemtcd overnight 

Feeding Rate: 1.5 mL /day/replicate 

Hold Time: 5 days 

I Dilution Water 
Type: Surface Water WI Control Sediment 
Coliection Date 4117195 Initial Final 

Alkalinity 18.5 8.24 mg& 

Ammonia 2.9 3.2 m@ 

Conductivity 81.1 41.2 umbo~cm 
Hardness 26 10 mglL 

pH: 6.21 6.73 units 
Preparation Method: 
Grab sample 

Evidence of Water Quaiity: 
Good remoduction of Ceriodaohnia dubia cultures 

. 
Test Sediment 

Source: Stream I (EC-SDS102-02) 
Collection Date’ 4/9/95 . Womogenizcd?: yes 
Preservation: kept at 0-4X in plastic containers 
Date/Time Added to Test Chambers: 4117195 

Observations: organic 
Collection Method: petite ponar grab 
Shioment: Ovemieht at 4°C 

Test Chambers 
Type: Plastic 500 mL beakers 
Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: 175 mL 
Overlying Water Depth: 5 cm 
Aeration: Continuous throughout test (I mL pipette) 
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10 DAY AMPHIPOD SEDIMENT TQXICITY TEST 

Lab ID# Client: Halliburton NUS Corporation 
l-3810 Sample Identification: Stream 1 (EC-SDS 102-02) 

1 Start Date: 4/ 18195 
1 End Date: 4/28/95 I . . _. 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 
Dissolved Oxygen: SM 18th Ed. 4500-o 

pH: SM 18th Ed. 4500-H+ 

Alkalinity: SM 18th Ed. 2320 
Hardness: SM 18th Ed. 2340 
Conductivity: SM 18th Ed. 25 10 

. “~ _ ;. ,._ ) 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 
Mean Mean 

Length Length I 

# Organisms 
1 Live at 1 Dead 1 % I::& 1:: 

Initial End at End Survival (mm) I (mm) I I /Initial End at End Survival (mm) 1 bun) 
A 101 2) 8 20%1 101 01 lnl noLl f”“‘A 

Inl al 1 onw. II x-- 

I I 

;;I 

I -, 

I ;I 31 70%11 1 

H 
Mean 

I 
10 

i , ." "I" ,NA 
G 10 0 10 0% ;~NA 
H 10 0 10 0% O.OlNA 
Mean 10.0 1 0% 1 Nk 

1 
1 
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28 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS Corporation 1 Start Date: 4/ 18195 
T3810 Sample identification: Stream 1 (EC-SDS 102-02) ) End Date: 4128195 I 

RESULTS 

I SURVIVAL DATA II GROWTH DATA I 

Control 
Sample 

Mean of Eight Replicates 
Mean % 
5 1 .O% Control 

0.0% Sample 

Mean Length (mm) 
MeaIl 

1.54 
NA 

STATISTICAL ANALYSES 

SURVIVAL DATA 

Test for Normality: w= 0.75 
Critical value: 0.84 

Data are not normal in disuibution 

Test for Homogeneity of Variance: 
F= N/A 

Critica! value: 6.64 

rest for Differences in Survival: Wilcoxon Test 

Sum= 45.5 

Critical value: 82 

The sediment sigaificantfy reduced survival 

)f the test organisms. 

GROWTH DATA 

rest for Normality: W= N/A 

Critical value: 0.84 

rest for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Growth: ‘t” Ttst 

t= N/A 

Critical value: I.94 

rest organism growth effects cannot be determined 

COMMENTS 
The control sediment did not meet minimum criteria for survival. 

Principal Analyst: 
Report Reviewed By: 

Aimee Arnold 
Robert W. Kelley, Ph.D. 

.? II 
Signature: Ld Mfi Date: y- 2 3 -4 > 
Signature: Date: I 

CONCLUSIONS 

The test sediment does adversely affect the survival and growth of freshwater amphipods. 

I I 



10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

EPN600/R-94/024 Method 100.1 

Test Organism: Hyallela azteca 

Client: Halliburton NUS Corporation 
Sample Identification: Stream 2 (EC-SDS209-02) 

Test Start Date: 4/18/95 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Sample Identitication: Stream 2 (EC-SDS209-02) 

Test System 
EPAl600/R-941024 Method 100. I 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Fishtown Brook was used in the control treatment. Test 
organisms were fed with YCT food. The test was conducted at a temperature of 23‘C and a light cycle of 
16 hr light/8 hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: Hyulieia azteca 
Source: Aquatic Biosystems, CO 
Life Stage: 2-3 mm 

% Mortality During 48 Hr Prior to Test:: 
Taxonomic Verification: RWK S/3/95 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

0% 

Diiution Water 
Type: Surface Water wl Control Sediment 
Collection Date 4/17/95 Initial Final 

Alkuhity 18.5 8.24 mglL 

Ammonia 2.9 3.2 ma 

Conductivity 81.1 41.2 ls!mlbdml 
Hardness 26 10 mg/L 
pH: 6.21 6.73 units 

Preparation Method: 
Grab sample 

Evidence of Water Quaiity: 
Good reproduction of Ceriodaphnia dubia cultures 

Control Sediment Test Sediment 
Source: Fishtown Brook (EC-SDFB29-02) Source: Stream 2 (EC-SDS209-02) 
Collection Date: 4/S/95 Collection Date 419195 Homogenized?: Yes 
Preservation: kept at 04°C in plastic containers Preservation: kept at 04°C in plastic containers 
Date/Time Added to Test Chambers: 4/17!95 Datemime Added to Test Chambers: 4117195 

Observations: organic Observations: organic 
Collection Method: petite pow grab Collection Method: petite ponar grab 
Disposal: Shipment: Overnight at 4OC 

Food Preparation 
Source: Trout Chow (Glencoe Mills); Cerophyl (Sigma) 
Purchase Date: Preparation Date: 3R3l95 

Preservation: kept at 0-4’C 
Preparation Method: Trout Chow aerated 7 days 

Cerophyl. yeast aerated overnight 

Feeding Rate: 1.5 mL / day I replicate 

Hold Time: 5 davs 

Test Chambers 
Type: Plastic 500 mL beakers 
Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: 175 mL 
Overlying Water Depth: 5 cm 
Aeration: Continuous throughout test (1 mL pipcne) 

I 
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10 DAY AMPHIPOD SEDIMENT TOXJCITY TEST 

Sample Identification: Stream 2 (EC-SDS209-02) 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 
Dissolved Oxygen: SM 18th Ed. 4500-O 

gH: SM 18th Ed. 4500-H+ 

Alkalinity: SM 18th Ed. 2320 
Hardness: SM 18th Ed. 2340 
Conductivity: SM 18th Ed. 25 10 

WATER CHEtiSTRY TEST DATA - OVERLYING WATER ‘ 

!OL TREATMENT SAMPLE TREA TMEA CONTR VT 
1 -rrmn 1 aH 1 D.O. 1 D.O. 11 Test 1 Cond. 1 NH3 1 Temp. 1 pH 1 D.0. 1 D.0. 1 Alk. 1 Hard. 1 

9 23.1 I I 8.41 hiif 
1-o 1 23.41 6.731 6.81 79% 

SURVIVAL AND GROWTH RESlJI/TS ^-, 

CONTROL TREAThfENT SAMPLE TREA TMENT 

ki Organisms Mean Mm # Organisms Mean Mean 

Live at Dead % Length Length Live at Dead 

I I 

% Length L.ength 

initial End at End Survival (mm\ Immb Initial End atEnd Survival (mm) (mm) 

A 10 2 8 20% 
‘..;“;? ; ‘.;‘:;;-., * 

0 NA . . . . -~--, ,-. I 101 01 1oi - 0% 

B 101 9 11 90% 1 hll 1.61llB I 101 01 101 O%( O(NA 
-h ^^..I no/_ I nlNA 

_ .- _ - - - - - 
C 10 8 zl wy/o~ 1.67 1.67 C 10 0 10 “I” “,‘.,I 
D 10 7 3 70% 1.33 1.33 D 10 0 10 0% OINA 
E 10 4 6 40% 1.63 1.63 E 10 0 10 0% O[NA 
F I 10 6 4 60% 1 1.27 1.27 F 10 0 10 0% OlNA 
P 1l-I < 5 5w/n I 1.44 1.44 G . 10 0 101 O%l OlNA- 

rl 
I 

;;;I 
d _ _..,- 
0 101 0% -id Ni. H 1 101 01 101 O%l O.OINA 

Mean 10.0 1 1 51% 1.54 Mean I IO.01 I 1 O%l 1 NA 
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28 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Sample Identification: 

RESULTS 

SURVIVAL DATA 

Control 
Samde 

Mean of Eight Replicates 
Mean % 
51.3% 
0.0% 

STATISTICAL ANALYSES 

SURVIVAL DATA 

Test for Normality: w= 0.75 

Critical value: 0.84 

Data are not normal in distribution 

Test for Homogeneity of Variance: 
F= N/A 

Cricical value: 6.64 

rest for Differences in Survival: Wilcoxon TCSI 

Sum= 45.5 

Critical value: 82 

The sediment significantly reduced survival 

)f the test ovanisms. 

GROWTH DATA 
rest for Normality: W= N/A 

Critical value: 0.04 

rest for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Growth: “t” Test 

P N/A 

Critical value: 1.94 

rest organism growth etTccts cpaaot be determined 

COMMENTS 
The control sediment did not meet minimum criteria for survival. 

I 
or 

Principal Analyst: Aimee Arnold Signature: ,$-Q w< 
Report Reviewed By: Robert W. Kelley, Ph.D. 

Date: q-22, + 5 

Signature: Date: I 

CONCLUSIONS 

The test sediment does adverseIy affect the survival and growth of freshwater amphipods. 



P.O. Box 16414, Greenville. SC 29606 - 4 Craftsman Court, Greer. SC 29650 

10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

EPA/600/R-941024 Method 100.1 

Test Organism: Hyallela azteca 

Client: Halliburton NUS Corporation 
Sampie Identification: Stream 3 (EC-SDS3 13-02) 

Test Start Date: 4/l s/95 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab ID# Chent: Halliburton NUS Corporation 
T3813 Sample Idcntitbtion: Stream 3 (EC-SDS313-02) 

1 Start Date: 4/18/95 
1 End Date: 4128195 I 

Test System 
EPA/600AZ-94/024 Method 100.1 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Fishtown Brook was used in the control treatment. Test 
organisms were fed with YCT food. The test was conducted at a temperature of 23’C and a light cycle of 
16 hr light/S hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms I 
Order: Amphipoda 
Species: Hyallela azfeca 
Source: Aquatic Biosystems, CO 
Life Stage: 2-3 mm 

% Mortality During 48 Hr Prior to Test:: 
Taxonomic Verification: RWK 5/3/95 

Culturing: as received 

0% 

Type: Surface Water w/ Control Sediment 
Collection Date 4/17/95 Initial Final 

Aikahity 20.6 2.1 mgfl. 
Ammonia 2.16 4.29 m@ 

COrrducYivity 62.6 10.7 UmhMkm 
Hardness 36 mgn 
pH: 6.14 7.08 units 

Preparation Method: 
Grab sample 

I Observations: Cultures healthy 
Acclimation: None 

Dilution Water 

Control Sediment I Test Sediment 
Source: Fishtown Brook (EC-SDFB28-02) Source: Stream 3 (EC-SDS3 13-02) 
Collection Date: 4/9/95 Collection Date 4/10/95 Homogcniaed?: yes 
Preservation: kept at 0-4”C in plastic containers Preservation: kept at 0-4“C in plastic containers 
Date/Time Added to Test Chambers: 4117f95 Date/Time Added to Test Chambers: 4117195 

Observations: organic Observations: organic 
Collection Method: petite ponar grab Collection Method: 
Disposal: 1 

petite ponar grab 
Shipment: Overnight at 4OC I 

Food Preparation 
Source: Trout Chow (Glencoe Mills); Cerophyl (Sigma) 
Purchase Date: Preparation Date: 3zv9.5 

Preservation: kept at 0-4”C 
Preparation Method: Trout Chow aerated 7 days 

Cerophyl. yeast am&d overnight 

Feeding Date: 1.5 mL I day / replicate 

Evidence of Water Quality: 
Good reproduction of Ceriodaphnia dubia cultures 

Test Chambers 
Type: Plastic 500 mL beakers 
Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: 175 mL 
Overlying Water Depth: 5 cm 
Aeration: Continuous throughout test (1 mL pipette) 

Hold Time: 5 days II 



10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab lD# Client: Halliburton NUS Corporation 1 Start Date: 4/l 8195 
T3813 Sample Identification: Stream 3 (EC-SDS3 13-02) 1 End Date: 4l28l95 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-o Hardness: SM 18th Ed. 2340 

gH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

:NT CONTROL TREATMENT SAMPLE TREA TME 
Temp. pH D.O. D.O. Test cond. NH3 Temp. pH D.O. D.O. Alk. Hard. 

Test Dav C units mfYL % sat. 

start 23.2 6.14 -4.7 55% 
1 23.4 7.8 91% I 
2 22.1 8.1 93% 
3 22.2 9.0 103% 1 
4 21.5 8.6 97% 

92% 

. --.- 
10 1 22.71 7.08 

SURVIVAL AND GROWTH RESULTS 

‘3 
CONTROL TREATMENT SAMPLE TREATMENT 
# Organisms Mean Mean 

Liveat Dead % 

initial I I 

1 rnmh 1 rntih 

End at End Surv 

I -..*-. -..*“. 

ival Wn) (mm) Initial 

A I 101 71 31 70% 1.28 1.; 

c- 1. 
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28 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS Corporation 
T3813 Sample Identification: Stream 3 (EC-SDS3 13-02) 

1 Start Date: 4118195 
1 End Date: 4/28/95 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.72 

Critical value: 0.84 

Data arc not normai in distribution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

I’est for Homogeneity of Variance: rest for Homogeneity of Variance: 
F= N/A F= N/A 

Critical value: 6.64 Critical value: 6.635 

rest for Differences in Survival: Wilcoxon Test 

Sum= 44 

Critical value: 82 

The sediment significantly reduced survival 

of the test organisms. 

rest for Differences in Growth: ‘t” Test 

t= N/A 

Critical value: I .94 

rest organism growth effects cannot be determined 

COMMENTS 
/The control sediment did not meet minimum criteria for survival. I 

Report Reviewed By: Robert W. Kelley, Ph.D. 

CONCLUSIONS 

The test sediment does adversely affect the survival and growth of freshwater amphipods. 



nvrronmentaf, inc. 

. . l---h 
(803) 877-6942 l FAX (803) 877 a 

P.O. Box 16414. Greenville, SC 29606 l 
4 Craftsman Court, Greer, SC 29650 

10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

EPA/6OO/R-94/024 Method 100.1 

Test Organism: Hyallela azteca 

Client: Halliburton NUS Corporation 
Sample Identification: Stream 4 (EC-SDS420’-02) 

Test Start Date: 4/18/95 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS Corporation 1 Start Date: 4f 18195 
T3814 Sample Ideotificatioo: Stream 4 (EC-SDS420-02) 1 End Date: 4128195 I 

Test System 
EPAf600iR-941024 Method 100.1 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and I75 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Fishtown Brook was used in the control treatment. Test 
organisms were fed with YCT food. The test was conducted at a temperature of 23OC and a light cycle of 
16 hr light/8 hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

I Test Organisms 
Order: Amphipoda 
Species: HyaIlela azteca 
Source: Aquatic Biosystems, CO 
Life Stage: 2-3 mm 
% Mortality During 48 Hr Prior to Test:: 
Taxonomic Verification: RWK 5/S/95 

Culturing: as received 

0% 

n -“^ I” Observations: Cultures healthy 
Acciimation: None 

Dilution Water 
Type: Surface Water WI Control Sediment 
Collection Date 4/17/95 Initial Final 

Alkzalini~ 20.6 2.1 mg/L 
Ammonia 2.16 4.29 mg/i. 
Conducrivity 62.6 10.7 indpdcm 
Hardness 36 m%L 
pH: 6.14 7.08 units 

Preparation Method: 
Srab sample 

Evidence of Water Quality: 
Sood reproduction of Ceriodaphnia dubia cultures 

I Control Sediment II Test Sediment 
Source: Fishtown Brook (EC-SDFBZS-02) Source: Stream 4 (EC-SDS420-02) 
Collection Date: 4/9/95 Collection Date 4/l O/95 Homogeoizcd?: yes 
Preservation: kept at 0-4’C in plastic containers Preservation: kept at 0-4’C in plastic containers 
Datflime Added to Test Chambers: 4/l 7195 Date/Time Added to Test Chambers: 4117195 

Observations: organic Observations: organic 
Collection Method: petite ponar grab Coliection Method: petite ponar grab 
Disposal: Shipment: Overnight at 4OC 

Food Preparation Test Chambers 
Source: Trout Chow (Glencoe Mills); Cerophyl (Sigma) Type: Plastic 500 mL beakers 
Purchase Date: Preparation Date: 3R3M Sediment Volume: 100 mL 
Preservation: kept at 0-4OC Sediment Depth 4 cm 
Preparation Method: Trout Chow aerated 7 days Overlying Water Volume: 175 mL 

Ccrophyl, yeast aerated overnight Overlying Water Depth: 5 cm 
Feeding Rate: 1.5 mL / day /replicate Aeration: Continuous throughout test (I mL pipcnc) 

Hold Time: 5 days 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Sample Identification: Stream 4 (EC-SDS420-02) 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

QH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CH@MISTRY TE$T DATA - FVEFYING WATER 

SAMPLE TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREA TMENT SAMPLE TREATMENT 

I 
Mean Mean X Organisms Mean Mean 

1 murh 1 tnvth 1 Livcat Dead % 

I 

Length Lmgth 

nd at End Survival (mm) (mm) 

--..--. --._ D-- 
Initial End at End Survival (mm) (mm) 

I -Jl -^^,., . m 
‘I’“’ mm 1.L 8 1.28 A 

2.2 4 2.24 B 
.v. I- I rr\l A 

” 10, U NA 

‘WI “, ;; O%l 0 NA 
trill n’ 10 O%l 0 NA 

,A no/_ I ,T . . . I V 

:;;I 0 

;i 
“IO WINA 

F 10 0 0% OlNA 
‘G 10 0 10 0% OlNA 
H 10 0 In AOLI * -‘=rr rv, v,o, V.U NA 

Mean 10.0 I I O%l I NA 



28 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

RESULTS 

SURVIVAL DATA 
Mean of Eight Replicates 

I 
Control 1 36.3% 
Sample 1 0.0% 

GROWTH *DATA I 
MeanLength , 1 

Control 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.72 

Critical value: 0.84 

Data are not normal in distribution 

Test for Homogeneity of Variance: 
F= N/A 

Critical value: 6.64 

rest for Differences in Survival: Wilcoxon Test 

Sum= 44 

Critical value: 82 

The sediment significantly reduced survival 

If the test organisms. 

GROWTH DATA 

rest for Normality: W= NIA 

Critical value: 0.84 

rest for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Growth: ‘t” Test 

t= N/A 

Critical value: 1.94 

rest organism growth effects cannot be determined 

COMMENTS 
The control sediment did not meet minimum criteria for survival. 

Principal Analyst: Aimee Arnold Signature: fLA.c;c MK. Date: y-2 6 $5 
Report Reviewed By: Robert W. Kelley, Ph.D. Signature: Date: I 

CONCLUSIONS 

The test sediment does adversely affect the survival and growth of freshwater amphipods. 



P.0. Box 16414, Greenville, SC 29606 l 4 Craftsman Court, Greer. SC 29650 

10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

EPA/600/R-94/024 &k&hod 100: 1 

Test Organism: Hyallela azteca 

Client: 
Sample Identification: 

Test Start Date: 

Halliburton NUS Corporation 
Lower Pond (EC-SDLP 11-02) 

4/18/95 



10 DAY AMPHIPOD SEDIMENT ‘TOXICITY TjEST 

Halliburton NUS Corporation 
Sample Identification: Lower Pond (EC-SDLPI I-02) 

Test System 
EPAl6OO/R-94/024 Method 100.1 

1 Start Date: 4/l 8195 
1 End Date: 4128195 I 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Niantic Pond was used, in the control treatment. Test 
organisms were fed with YCT food. The test was conducted at a temperature of 23°C and a light cycle of 
16 hr lighti hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: Hyaliela azteca 
Source: Aquatic Biosystems, CO 
Life Stage: 2-3 mm 

% Mortality During 48 Hr Prior to Test:: 
Taxonomic Verification: RWK 513195 
clllturing: as received 

0% 

Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Surface Water WI Control Sediment 
Collection Date 4/l 7/95 Initial Final 

Alkalinity 0.1 4.1 mgfL 

Ammonia 2.05 3.62 rngiL 

Conductivity 54.6 30.3 m,t,os/cm 
Hardness 6.0 2.0 mg5 
pH: 5.82 6.69 units 

Preparation Method: 
Grab sample 

Evidence of Water Quality: 

Control Sediment Test Sediment 
Source: Niantic Pond (EC-SDNP23-2) Source: Lower Pond (EC-SDLP 1 I-02) 
Collection Date: 4/8/95 Collection Date 4/8/95 Homogenized?: 

Preservation: 
yes 

kept at O-4’% in plastic containers Preservation: kept at 0-4”C in plastic containers 
Date/Time Added to Test Chambers: 4/17/95 Date/Time Added to Test Chambers: 4/17/x 
Observations: organic Observations: organic 
Collection Method: petite’ponar grab Collection Method: petite ponar grab 
Disposal Shipment: C&might at 4OC 

Food Preparation Test Chambers 
Source: Trout Chow (Glencoe Mills); Cerophyl (Sigma) Type: Plastic 500 mL beakers 
Purchase Date: Preparation Date: 3/23/95 Sediment Volume: 100 mL 
Preservation: kept at 04°C Sediment Dept 4 cm 
Preparation Method: Trout Chow aerated 7 days Overlying Water Volume: 175mL 

Cemphyl, yeast aerated overnight Overlying Water Depth: 5 cm 
Feeding Rate: 1.5 mL/day/replicate Aeration: Continuous throughout test (1 mL pipette) 

Hold Time: 5 days 



10 DAY AMI’HIPOD SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS Corporation 1 Start Date: 4/18/95 

T3783 Sample Identification: Lower Pond (EC-SDL.P 1 l-02) 1 End Date: 4/28/95 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18thEd. 2550 
Dissolved Oxygen: SM 18th Ed. 4500-o 

pH: SM 18th Ed. 4500-H+ 

Alkalinity: SM 18th Ed. 2320 
Hardness: SM 18th Ed. 2340 
Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATME NT 
I 1 Term, 1 nH I D-0. I D.O. I I Test I Cond I nH r D.O. 1 D.O. Ak. 

Test Day C nnits m@ % sat. 

Start 23.2 5.82 6 -’ ---*’ 
1 23.4 -7 

i 23.3 
3 21.3 7 
4 21.5 8 
5 21.5 8 
6 23.0 8.5 
7 73 5 7.8 

.6 ./.I “/o 
I 1.6 88% 
1 Q.3 97% 

.8 88% 

.O 90% 

.2 92% 
A 

f Y ̂7% 
--.- ._ I 91 , -0% 

R I 3371 I 8.21 94% 
9 22:5 

-.- 
8.4 97% 

10 22.6 6.69 7.6 87% 

SURVJVAL AND GROWTH RESULTS 
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28 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab lD# Client: Halliburton NUS Corporation 
T3783 Sample Identification: Lower Pond (EC-SDLP 11-02) 

RESULTS 

1 Start Date: 4f 18195 
1 End Date: 4/28/95 1 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.35 

Critical value: 0.84 

Data are not normal in distribution 

rest for Homogeneity of Variance: ‘est for Homogeneity of Variance: 
F= N/A F= N/A 

Critical value: 6.64 Critical value: 6.635 

rest for Differences in Survival: Wilcoxon Test 

Sum= N/A 

Critical value: 82 

rest organism survival effects cannot be determined. 

GROWTH DATA 

‘est for Normality: W= ,N!A 

Critical value: 0.84 

‘est for Differences in Growth: “1’ Test 

t= N/A 

Critical value: 1.94 

at organism growth effects cannot be determined 

COMMENTS 
The control sediment did not meet minimum criteria for survival. No comparison of survival or reproduction can 
be made. Poor survival in the control and test sediments may be related fo acidic pH. I 

II 

~ Principal Analyst: Aimee Arnold Signature: k WJc Date: +. ‘3 F . <I 3 
‘Report Reviewed By: Robert W. Keliey, Ph.D. Signature: Date: 

CONCLUSIONS 

Effects cannot be determined. Both control and test sediment are toxic. 



10 DAY CHIRONOMID VEDIMENT TOXICITY TEST 

EPA/6OOR-94/024 Method 100.2 

Test Organism: Chironomus tentans 

Client: 
Sample Identification: 

Test Start Date: 

Halliburton NUS 
ETT Sediment Control 

4/20/95 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Lab lD# Client: Halliburton NUS 1 Start Date: 4120195 
Sample Identification: ETT Sediment Control ) End Date: 4f3Of95 I 

Test System 
EPAl6OO/R-941024 Method 100.2 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from a Greenville, SC Creek was used in the control treatment. 
Test organisms were fed with Tetrafm food. The test was conducted at a temperature of 23°C and a light cycle of 
16 hr light/S hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms 
Order: Diptera 
Species: Chironomus tentans 
Source: Aquatic Research Organisms, NH 
Life Stage: second instar 

% Mortality During 48 Hr Prior to Test:: 
Taxonomic Verification: RWU 5/3&i 

Culturing: as received 

0% 

I 
Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Surface Water over Sediment 
Collection Date: 4/l 9195 Initial Final 

AIkaIiniy 24.7 22.6 rng/L 
Ammonia 0.233 0.412 mg& 

Conductivity 83.6 63 udp~cn 

Hardness 20 14 rn@ 

pH: 6.28 units 

Preparation Method: 
Grab sample 

Evidence of Water Quality: 
4cceptable culture water for Ceriodaphnia dubia 

I 

Control Sediment Test Sediment 
Source: Resurrection Creek Source: NA 
Collection Date: 4/19/95 Collection Date: Homogenizxd?: 

Preservation: kept at 0-4’C in plastic Preservation: 
DateRime Added to Test Chambers: 4/19/95 @ 5 PM DatefFime Added to Test Chambers: 
Observations: organic Observations: 
Collection Method: grab Collection Method: 
Disposal: Shipment: 

I Food Preparation 
Source: Pet Store 
Purchase Date: Preparation Date: 
Preservation: kept at O&C 
Preparation Method: I g f 250 mL suspension 

of Terrafin 

Feeding Rate: I .5 mL I day 1 replicate 

Hold Time: 5 days 

4/l 8f9S 

Test Chambers 
Type: Plastic 500 mL beakers 
Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: 175 mL 
Overlying Water Depth: 5 cm 
Aeration: Continuous wf 2 mL pipette 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Lab ID# Client: Haliiburton NUS 
Sample Identification: ETT Sediment Control 

1 Start Date: 4r2or95 
1 End Date: 4f3Of95 I . ..( 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

gH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

[ JJ.O. Test 1 NH3 1 Cond. 1 Temp. 1 pH D.O. 1 Alk. 
CONTROL TREATMENT SAMPLE TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREA TMENT SAMPLE TREATMENT 

I 
Total Mean 

% Weight Weight I 
% 
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(803) 877-6942. - FAX (803) 877-693E 

P.O. Box 16414, Greenville, SC 29606 . 4 Craftsman Court, Greer, SC 296% 

10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

EPA/600/R-941024 Method 100.2 

Test Organism: Chironomus tentans 

Client: 
Sample Identification: 

Test Start Date: 

Halliburton NUS 
Upper Pond (EC-SDUP18-02) 

4118195 



10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Lab ID# Client: Haliiburton NUS 1 Start Date: 4/ 18195 
T3808 Sample Identification: Upper Pond (EC-SDUPl S-02) 1 End Date: 4128195 I 

Test System 
EPAl600lR-941024 Method 100.2 

The test was set as a &&Fail test with a contrpl. trei$rnent and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from a Pequot Woods was used in the control treatment. Test 
organisms were fed with Tetrafin food, The test was conducted at a temperature of 23°C and a light cycle of 
16 hr light// hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms 
Order: Diptera 
Species: Chironomus fenfans 
Source: Aquatic Research Organisms, NH 
Life Stage: second instar 

% Mortality During 48 Hr Prior to Test:: 
Taxonomic Verification: RWK 513195 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

0% 

Dilution Water 
Type: Surface Water over Sediment 
Collection Date: 4/17/95 Initial Final 

Alkalinity 22.6 4.12 mg/L 

Ammonia 3.11 3.22 mglL 

Conductivity 115 64.8 umhorlcm 

Hardness 16 10 m& 

pH: 6.38 6.57 units 
Preparation Method: 
Grab sample 

Evidence of Water Quality: 

Control Sediment Test Sediment 
Source: Pequot Woods (EC-SDPP26-02) Source: Upper Pond (EC-SDUP 1 S-02) 
Collection Date: 4/10/95 Collection Date: 4/l l/95 Homogenized?: yes 
Preservation: kept at 0-4”C in plastic Preservation: kept at 0-4”C in plastic 
Datflime Added to Test Chambers: 4117S5 @ 5 Phi Datemime Added to Test Chambers: U17/95@ 5 Ph! 

Observations: organic Observations: organic 
Collection Method: grab Collection Method: grab 
Disposal: Shipment: Overnight ar 4T 

Food Preparation 
Source: Pet Store 
Purchase Date: Preparation Date: 
Preservation: kept at 0-4”C 
Preparation Method: 1 g / 250 mL suspension 

of Tctm!in 

Feeding Rate: I .S mL I day I replicate 

Hold Time: 5 days 

Test Chambers 
Type: Plastic 500 mL beakers 

4/18/% Sediment Volume: IO0 mL 
Sediment Depth 4 cm 
Overlying Water Volume: 175 mL 
Overlying Water Depth: 5cm 
Aeration: Conrinuous w/2 mt pipette 



10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Lab ID# Ciient: Hailiburton NUS 1 Start Date: 40 8f95 
T3808 Snmpte Identification: Upper Pond (EC-SDUP 18-02) 1 End Date: 4/28!95 I 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

gH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

I 

CONTROL TREATMENT SAMPLE TREATMENT 
1 Temp. 1 pH 1 D.O. 1 D.O. Test NH3 1 Cd. pH 1 D.O. 1 D.O. 1 Hard. 1 

I ---- 

3 1 22.11 1 8.11 93% 
4 I 21.91 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREA TMENT SAMPLE TREATMEN r 

I # Organisms 1 Live af 1 Dead 1 % 11 Weight Total 1 Weight Mean 11 1 Weight Tad 1 Weight Mea 

I llnitial End 1 at End 1 Survival 11 (mg) (mg) I -1 - Imol Ime\ . .-. ,... e, ,... *, 
, 0% 01 NA 

B 1 101 01 ;ol 0% 0 NA 
P I ml n’ ‘,,’ 0% 0 NA 
D 1 101 01 101 0% 0 NA 
E I 1nl nl lnl non n ?&,A 

F 

G 
H 
Mean 

.” ” ‘V “I” &Yri 

10 0 10 0% ;; NA 
IO 0 10 0% 0 NA 
IO 0 10 0% 0.0 NA 

10.0 I 0% NA 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Halliburton NUS 
Sample identitication: Upper Pond (EC-SDUP18-02) 

RESULTS 

1 Start Date: 4/l 8195 
1 End Date: 4/28/95 I 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.79 

Critical value: 0.84 

Data are not normal in dis&ibuGon 

GROWTH DATA 

Test for Normality: w= NA 
Critical value: 0.84 

rest for Homogeneity of Variance: Test for Homogeneity of Variance: 
F= NA F= NA 

Critical value: 6.64 Critical value: 6.635 

Cannot be calculated 

I’est for Differences in Survival: ‘t” Test 

tr 2.53 

Critical value: I .75 

IXc sediment significantly reduced survival 

tf the test organisms. 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= N/A 

Critical value: 1.94 

Effects on growth cannot be determined 

COMMENTS 

L 
A 

Principal Analyst: Aimee Arnold Signature: W L+‘- + Date: Y- Lc 7 5 
Report Reviewed By: Robert W. Kelley, Ph.D. Signature: Date: 

CONCLUSIONS 

The sediment does adversely affect the survival and growth of freshwater midges. 

-.. 

I 1 



(803) 877-6942 l FAX (803) 877-693 

P.O. Box 16414, Greenville, SC 29606 l 4 Craftsman Court, Greer, SC 2965 

10 DAY CXIIRONOMID SEDIMENT TOXICITY TEST 

EPA/600/R-94/024 Method 100.2 

Test Organism: Chironomus tentans 

Client: Halliburton NUS 
Sample Identification: OBDA Pond (EC-SDOP05-02) 

Test Start Date: 4/18/95 
.I.., 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Sample Identification: OBDA Pond (EC-SDOP05-02) 1 End Date: 

Test System 
EPA/600/R-941024 Method 100.2 

The test was set as a Pass/Fail test with g control q@$ment and-pne sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilutionw%&. There were kight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from a Pequot Woods was used in the control treatment. Test 
organisms were fed with Tetrafin food. The test was conducted at a temperature of 23% and a light cycle of 
16 hr light/8 hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

i Test Organisms II Dilution Water 
Order: Diptera 
Species: Chironomus tentans 
Source: Aquatic Research Organisms, NH 
Life Stage: second instar 

% Mortality During 48 Hr Prior to Test:: 
Taxonomic Verification: RWK 5EX35 

Culturing: as received 

0% 

Observations: Cultures healthy 
Acclimation: None 

Type: Surface Water over Sediment 
Collection Date: 4/17/95 Initial Final 

Alkalinity 22.6 4.12 mg/I. 
Ammonia 3.11 3.22 mgL 
Conductivity 115 64.8 ltmdldcnl 
Hardness 16 10 m&L 

pH: 6.38 6.57 Mits 
Preparation Method: 
Grab sample 

Evidence of Water Quality: 

Control Sediment Test Sediment 
Source: Pequot Woods (EC-SDPP26-02) Source: OBDA Pond (EC-SDOP05-02) 
ICollection Date: 400195 Collection Date: 4/l 1195 Homogenized?: yes 
Preservation: kept at 04’C in plastic Preservation: kept at 04°C in plastic 
Datemime Added to Test Chambers: ui7m @ 5 Phi Date/Time Added to Test Chambers: 4117195 @ 5 PM 

/Observations: organic Observations: organic 
Collection Method: grab Collection Method: grab 
Disoosal: Shinment: Overnkht at 4°C 

Food Preparation 
Source: Pet Store 
Purchase Date: Preparation Date: 
Preservation: kept at 04°C 
Preparation Method: 1 g I250 mL suspension 

of Tetrafin 

Feeding Rate: I .5 mL ! day ! replicare 

Hold Time: 5 days 

Test Chambers 1 
Type: Plastic 500 mL beakers 

WI 81% Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: 175 mL 
Overlying Water Depth: 5 cm 
Aeration: Continuous w/ 2 mL pipette 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Lab ID# Ciient: Halliburton NUS 1 Start Date: 4/l 8195 
T3807 Sample Identification: OBDA Pond (EC-SDOP05-02) ( End Date: 4128195 I 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2350 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

QH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

SAMPLE TUEX Tn! CONTROL TREATMENT fEIvT 
1 D.O. 1 D.O. NH.3 1 Cond. oH 1 D.O. 1 D.O. Alk. I OH 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 
* Organisms Total Meall # Organisms Total Mean 

Live at Dead % Weight Weight Liveat Dead % Weight Weight 
Initial End at End Survival b%) (mg) Initial End atEnd Survival (mg) (mg) 

IA I 4 I hl 

F 

I- 
G 
H 

-.- 
50% 3 0% 
0% 

/Mean I 10~01 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 4/l 8195 
T3807 Sample Idcntilicaation: OBDA Pond (EC-SDOPOS-02) 1 End Date: 4128f95 ( 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.87 

Critical value: 0.84 

Data are normal in distribption 

Test for Homogeneity of Variance: 
F= 9.85 

Critical value: 6.64 

Data are not homogeneous in variance 

Test for Differences in Survival: “f” Test 

t= 1.96 

Critical value: 1.75 

The sediment significantly reduced survival 

ofthe test organisms. 

GROWTH DATA 

Test for Normality: w= 0.74 

Critical value: 0.84 

Data are not normal in distribution 

Test for Homogeneity of Variance: 
F= 627.66 

Critical value: 6.635 

Data are not homogeneous in variance 

Test for Differences in Survival: Wilcoxon’s Test 

sum= NIA 

Critical value: 1.94 

Effects on growth cannot be dckrmined 

COMMENTS 
ffects on growth cannot be determined, however, mean growth among surviving midges in the test sediment was 

Report Reviewed By: Robert W. Kelley, Ph.D. Date: 

CONCLUSIONS 

I 
The sediment does adversely affect the survival and growth of freshwater midges. 

,/-“. 
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nvironmental, inc. (803) 877-6942 l FAX (803) 877-6931 

P.O. Box 16414, Greenville. SC 29606 . 4 Craftsman Court, Greer, SC 2965C 

10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

EPA/600/R-941024 Method 100.2 

Test Organism: Chironomus tentans 

Client: Halliburton NUS 
Sample Identification: Stream 1 (EC-SDS 102-02) 

Test Start Date: 4/18/95 
. . ..~. ,. ,.A.:. . r.. .,, I) ., L , ..,,; L / “Y, 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Sample Identification: Stream 1 (EC-SDS 102-02) 1 End Date: 4f28195 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 
Dissolved Oxygen: SM 18th Ed. 4500-O 

JIH: SM 18th Ed. 4500-H+ 

Alkalinity: SM 18th Ed. 2320 
Hardness: SM 18th Ed. 2340 
Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

SAMPLE TREATMENT 

8.4 98% 
5.4 63% 

2 22.2 8.0 92% 
3 22.5 7.8 90% 
A 31 0 ml 90% 

90% 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 

I I # Organisms I 11 Total Mean I # Organisms I Total Mean 
8 

I I ILivtati Dead 1 % 11 Weight I Weight 11 I 1 Live at 1 head I % I Weight 1 Weight I 

I Initial End at End Survival II (mz) I (m) I1 Initial 1 End 1 at End 1 Survival 1 (mg) 1 (mg) 
.I ^^ .r... I .n, #-l -..a r-r, _I .1. A i0 1 9 1 lO%l 22.4 22.40 A :“o J lUl lwo v IYfi 

B 10 1 91 10% 10.6 10.60 B 0 101 0% 0 NA 
C 10 8 2 1 80% 60.7 7.59 c 10 0 101 0% 0 NA 

_^ c rl Inn, -IL c AA? n Ii-l P In I no/L n NA 
ID I 101 b/ 41 OU7Ol~ &,o..l Y.-r& Y a" 

;;’ 
I" "IO 
.,! ,*,! 

" I.,. 

% 9 10% I ’ 10 1 3.2 3.20 E 10 IV1 U’/Ol -1 u ,,Ai IYr\ 
F 10 9 1 90% 63.2 7.02 F 10 0 7nl no/_1 A”, vru, 0 NA 

IA I no/_1 G 10 9 1 90% ct n J‘J, c 77 r. J.8 I ,,u In A”, r I 
1, In cl 1 anw. I R4 Ri 9.421k I 101 ;I 

, 
;;I 

“XV, 0 NA 
o%l 0.0 NA _- 

n 1 Mean 1 ld.~/ I 7, . , ,“,“,, ” ..-, -. .- ,,-- 
c-1 

I 1 55%11 1 8.80ilMean 1 10.01 I 1 i&l 1 NA 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS I Start Date: 4 18/95 
T3810 Sample Identification: Stream I (EC-SDS 102-02) 1 End Date: 4/28/95 I 

Test System 
EPA/600/R-941024 Method 100.2 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Fishtown Brook was used in the control treatment. Test 
organisms were fed with Tetrafin food. The test was conducted at a temperature of 23°C and a light cycle of 
16 hr lighti hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubatorroom. 

Test Organisms 
Order: Diptera 
Species: Chironomus tenfans 
Source: Aquatic Research Organisms, NH 
Life Stage: second instar 

% Mortality During 48 Hr Prior to Test:: 
Taxonomic Verification: RWU 50195 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

0% 

Dilution Water 
Type: Surface Water over Sediment 
Collection Date: 4117195 Initial Final 

Alkalinity 18.5 14.4 mg/L 

Ammonia 4.46 4.96 mg/L 

Conductivily 76.9 48.3 lnnhoricm 

Hardness 16 14 rnj+ 

pH: 6.21 6.87 units 

Preparation Method: 
Grab sample 

Evidence of Water Quality: 
Acceptable culture water for Ceriodaphnia dubia 

I Control Sediment II Test Sediment 
ISource: Fishtown Brook (EC-SDFB29-02) 
~ Collection Date: 4/S/95 
Preservation: kept at 0-4°C in plastic 
Date/Time Added to Test Chambers: 4/17l95@5PM 

Observations: organic 
Collection Method: .wb 
Disposal: 

Source: Stream 1 (EC-SDS 102-02) 
Collection Date: 419195 Homogeaized?: yes 
Preservation: kept at OX’C in plastic 
Datemime Added to Test Chambers: ~171~s es PM 

Observations: organic 
Collection Method: grab 
Shipment: Overnight at 4’YJ 

I Food Preparation II Test Chambers 
Source: Pet Store 
Purchase Date: Preparation Date: 
Preservation: kept at 0-4’C 
Preparation Method: I g ! 250 mL suspension 

. 0fTetlafin 

Feeding Rate: I .5 mL / day I replicate 

Hold Time: 5 days 

Type: Plastic 500 mL beakers 
4/i S/95 Sedimerit Volume: 100 mL 

Sediment Depth 4 cm 
Overlying Water Volume: 175 mL 
Overlying Water Depth: 5cm 
Aeration: Continuous w/ 2 mL pipette 
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10 DAY CHIRONOMIQ SEPIQ$l$v Tq,7&ICITY TEST 

Lab ID# Client: Halliburton NUS 
T3810 Sample Identification: Stream 1 (EC-SDS102-02) 

._ 

1 Start Date: 4/l 8195 
1 End Date: 4/2%/95. 

,x . .I... .__.I^ _. ,, ._ I ,. 

RESULTS 

I SURVIVAL DATA II GROWTH DATA 1 

Control 
Sample 

Mean of Eighf Replicates Mean Wet Weight (mg) 
Mean % Mean 

55.0% Control 8.80 
0.0% Sample NA 

STATISTICAL ANALYSES 

SURVIVAL DATA 

Test for Normality: w= 0.82 

Critical value: 0.84 

Data are not normal in distribution 

GROWTH DATA 

Test for Normality: w= NA 
Critical value: 0.84 

Test for Homogeneity of Variance: Test for Homogeneity of Variance: 
F= NA F= NA 

Critical value: 6.64 Critical value: 6.635 

Cannot be calculated 

Test for Differences in Survival: “1” Test 
t= 4.98 

Critical value: 1.75 

The sediment significantly reduced survival 

of the test orgnnisms. 

Test for Differences in Survival: Wilcoxon’s %I 

Sum= NIA 

Critical value: 1.94 

Effects on growth csnnot be determined 

,. . 

COMMENTS 

Date: 

CONCLUSIONS 

The sediment does adversely affect the survival and growth of freshwater midges. 
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(803) 877-6942’ . FAX (803) 877-663; 

P.O. Box 16414, Greenville, SC 29606 l 
4 Craftsman Court, Greer. SC 29651 

10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

EPA/600/R-941024 Method 100.2 

Test Organism: Chironomus tentans 

Client: Halliburton NUS 
Sample Identification: Stream 2 (EC-SI%209-02) 

Test Start Date: 4/l 8195 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
T3811 Sample Identification: Stream 2 (EC-SDS209-02) 

1 Start Date: 4/I 8195 
1 End Date: 4/28/95 I 

Test System 
EPA/600lR-941024 Method 100.2 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Fishtown Brook was used in the control treatment. Test 
organisms were fed with Tetrafin food. The test was conducted at a temperature of 23OC and a light cycle of 
16 hr light& hr dark. Test vessels were SO0 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms 
Order: Diptera 
Species: Chironomus fenfans 
Source: Aquatic Research Organisms, NH 
Life Stage: second instar 

oh Mortaiity During 48 Hr Prior to Test:: 
Taxonomic Verification: RVVK !%I95 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

0% 

Dilution Water 
Type: Surface Water over Sediment 
Collection Date: 4/17/9S Initial Final 

Aikhlinity 18.5 14.4 mgL 
Ammonia 4.46 4.96 mg/L 

Conductivity 76.9 48.3 wnhorlcn 

Hardness 16 14 rn@ 
pH: 6.21 6.87 units 

Preparation Method: 
Grab sample 

Evidence of Water Quality: 
Acceptable culture water for Ceriodaphnia dubia 

Control Sediment Test Sediment 
Source: Fishtown Brook (EC-SDFB29-02) Source: Stream 2 (EC-SDS209-02) 
Collection Date: 4/8/95 Collection Date: 419195 Homogenized?: yes 
Preservation: kept at 0-4”C in plastic Preservation: kept at O-4’C in plastic 
Date/Time Added to Test Chambers: 4/17m @ s PM Datdime Added to Test Chambers: 4/17,93 13 J PM 
Observations: organic Observations: organic 
Collection Method: grab Collection Method: grab 
Disposal: Shipment: Overnight at 4°C 

Food Preparation 
Source: Pet Store 
Purchase Date: Preparation Date: 
Preservation: kept at 0-4”C 
Preparation Method: I g / 250 mL suspension 

of Tetmtin 

Feeding Rate: 1.5 mL I day / nplicate 

Hold Time: S days 

Test Chambers 
Type: Plastic SO0 mL beakers 

4/18/95 Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overiying Water Volume: 175 mL 
Overlying Water Depth: S cm 
Aeration: Continuous w/2 mL pipette 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Lab lD# Ciient: Halliburton NUS 1 Start Date: 4/18/95 

T3811 Sample Identification: Stream 2 (EC-SDS209-02) i End Date: 4l2w95 1 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 
Dissolved Oxygen: SM 18th Ed. 4500-O 

gH: SM 18th Ed. 4500-H+ 

Alkalinity: SM 18th Ed. 2320 
Hardness: SM 18th Ed. 2340 
Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 
Temp. pH D.O. D.O. Test NH3 Cond. Temp. pH D.O. D.O. Alk. Hard. 

Test Dav C units mwL % sat Dav end umho.s/cm mafl 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMFNT -. .- 
I I + Organisms 1 1 Total 1 Mean 1 I f: Organisms 

Survival I (mg) (mg) 

0% 0 NA 
0% 0 NA 
0% 0 NA 
0% 0 NA 
0% 0 NA 
0% 0 NA 
0% 0 NA 
0% 0.0 NA 
0% NA 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS ) Start Date: 4118195 
T381 I Sample Identification: Stream 2 (EC-SDS209-02) /End Date: 4J28J95 1 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.82 

Critical value: 0.84 

Data are not normal in distribution 

GROWTH DATA 

Test for Normality: w= NA 
Critical value: 0.84 

rest for Homogeneity of Variance: Test for Homogeneity of Variance: 
F= NA F= NA 

Critical value: 6.64 Critical value: 6.635 

Cannot be calculated 

rest for Differences in Survival: “1” Tesr 
I= 4.98 

Critical value: I.75 

The sediment significantly reduced Survival 

of the test organisms. 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= NJA 

Critical value: 1.94 

Etkcfs on growth canoot be determined 

COMlbmvTS 
I I 
I I 
IPrincipal Analyst: Aimee Arnold 

,I 

Signature: &k.~ (%Q’& Date: +- L$. y 5 I 
Report Reviewed By: Robert W. Kelley, Ph.D. Signature: Date: I 

CONCLUSIONS 

The sediment does adversely affect the survival and growth of freshwater mi&%. 
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(803) 877-6942 l FAX (803) 877-693: 

P.O. Box 16414, Greenville. SC 29606 l 4 Craftsman Court, Greer, SC 2965( 

10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

EPA/600/R-94/024 Method 100.2 

Test Organism: Chironomus tentans 

Client: 
Sample Identification: 

Test Start Date: 408195 

Halliburton NUS 
Stream 3 (EC-SDS3 13-02) 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Sample Identitication: Stream 3 (EC-SDS3 13-02) 

Test System 
EPA/600lR-941024 Method 100.2 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Fishtown Brook was used in the control treatment. Test 
organisms were fed with Tetrafin food. The test was conducted at a temperature of 23OC and a light cycle of 
16 hr light/S hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperatnre incubator room. 

I Test Organisms 
Order: Diptera 
Species: Chironomus tentans 

Source: Aquatic Research Organisms, NH 
Life Stage: second instar 

% Mortality During 48 I-k Prior to Test:: 
Taxonomic Verification: RWK 513195 

Culturing: as received 

0% 

Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Surface Water over Sediment 
Collection Date: 4117195 Initial Final 

Alk-alini~ 16.5 14.4 mgk 
Ammonia 2.16 4.29 mgiL 

Conducfivity 95.7 48.3 umbalaa 

Hardness 22 12 mglL 
pH: 6.14 6.82 units 

Preparation Method: 
Grab sample 

Evidence of Water Quality: 
Acceptable culture water for Ceriodaphnia dubia 

Control Sediment II Test Sediment 
Source: Fishtown Brook (EC-SDFB28-02) IISource: Swam 3 (EC-SDS3 13-02) 
Collection Date: 4/9/95 Collection Date: 4/10/95 Homogeaiud?: yes 
Preservation: kept at 0-4”C in plastic Preservation: kept at 0-4’C in plastic 
Date/Time Added to Test Chambers: 4117l9S @ 5 PM DateRime Added to Test Chambers: 4117t99) @ 5 PM 

Observations: organic Observations: organic 
Collection Method: grab Collection Method: grab 
Disposal: JJShipment: Overnight at 4OC 

I Food Preparation I 
Source: Pet Store 
Purchase Date: Preparation Date: 
Preservation: kept at 0-4’C 
Preparation Method: I g I250 mL suspension 

of Tetmfin 

Feeding Rate: 1.5 mL I day I replicate 

Hold Time: 5 days 

1 Test Chambers 
Type: Plastic 500 mL beakers 
Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: 175 mt 
Overlying Water Depth: 5 cm 
Aeration: Continuous xv/ 2 mL pipette 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Snmple Identifiattion: Stream 3 (EC-SDS3 13-02) 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 Alkaiinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

gH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TRFA T~r?k’T ---..--..* 
Temp. pH D.O. D.O. Test NH3 Cond. Temp. 1 >H 1 D.O. 1 D.O. 1 Alk. 1 Hard. 1 

Test Dav c units mwI % sat Dav end tlmhnrlrm r ,m;rr I mo” I OL,,t I . . . I -,n I 

I Stan t 23.27 6. 
t 1 

-_.. --_ 
1 23.41 1 8:i1 102%t- I ---.- 

2 1 22.61 I 8.81 lOl%ll 

I= 
3 
4 

, 

~=4Y71 
---. 

,, --, , ---- , - . . . . . ..CI.. ” “...Y . ..W’ Is-L. .UBL 
141 

ury4d 
55%11 Start 1 23R 286 23.2 6.53 4.3 50% 39.1 38 

I 23.5 8.6 100% 
I 9-l c 

I ---.-,I I 

I 9.01 103%ll 5 I 
I , L.&J, 8.4 97% 

I 77ni 8.7 lOO%i II - 1 I --... 

1 X.01 92%ll 4 1 ! 1 I 22.11 1 7.91 91%1 I 1 
t 5 

t --.- 
1 21.71 I 8.61 97%l1 

8 23.2 I 
9 22.7 7.9 91% ; 1 91% 
10 22.9 6.82 7.5 86% 10 1 5.24 103 23.6 6.70 7.1 83% 37.0 30.0 

CONTROL TREATMENT SAMPLE TREATMENT 
# Organisms Total Mean iY Organisms Total Mean 

Liveat Dead % Weight Weight Live at Dead % Weight Weight 
Initial End al t End Initial End . 

3 
atEnd Survival (mg) Me) 

A 10 7 
B 10 1 IO/of] 

.-o-,, ‘o:9’ 

C 10 0 10 --*” 
D 10 10 0 1 
c In 0 ? 

SURVIVAL AND GROWTH RESULTS 

I 1” I 0 ! L --.. 

101 7 3 %?i ’ 72.6 
10 8 2 80% 68.5 8St 
10 0 10 0% 0.0 

10.0 1 51% I 1 1 O%l 1 NA 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Halliburton NUS 
Sample Identification: Stream 3 (EC-SDS3 13-02) 

RESULTS 

1 Start Date: 4J 18J95 

1 End Date: 4J28J95 I 

SURVIVAL DATA 

Mean of Eight Replicates t 

Control 
Sample 

Mean % 

51.3% 

0.0% 

GROWTH DATA I 

Control 

Mean Wet Weight (mg) 
Mtan 

1 4.48 

Sample JNA J 

STATISTICAL ANALYSES 

SURVIVAL DATA GROWTH DATA 

rest for Normality: w= 0.88 
Critical value: 0.84 

Data are nomal in distribution 

rest for Homogeneity of Variance: 
F= NA 

Critical value: 6.64 

Cannot be calculated 

rest for Differences in Survival: “t” Test 
1= 3.68 

Critical value: 1.75 

The sediment significantly reduced survival 

JC the test oqaoisms. 

Test for Normality: W= NA 

Critical value: 0.84 

Test for Homogeneity of Variance: 
F= NA 

Critical value: 6.635 

Test for Differences in Survival: Wikoxon’s Test 

Sum= N/A 

Critical value: I .94 

Efkcts on growth cannot be determined 

CONCLUSIONS 

The sediment does adversely affect the survival and growth of freshwater midges. 
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nvironmental, inc. (803) 877-6942 - FAX (803) 877-6931 

P.O. Box 16414, Greenville. SC 29606 - 4 Craftsman Court, Greer. SC 2965( 

10’DAY CHIRONOMID SEDIMENT TOXICITY TEST 

EPA/600/R-941024 Method 100.2 

Test Organism: Chironomus tentans 

Client: Halliburton NJS 
Sample Identification: Stream 4 (EC-SDS420-02) 

Test Start Date: 4llW95 



_ ,. 
.l--b 

10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Sample Identification: Stream 4 (EC-SDS420-02) 

Test System 
EPA/600&94/024 Method 100.2 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test orgakms were placed in each replicate. Sediment from Fishtown Brook was used in the control treatment. Test 
organisms were fed with Tetrafin food. The test was conducted at a temperature of 23°C and a light cycle of 
16 hr light/8 hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms 
Order: Diptera 
Species: Chironomus tentans 
Source: Aquatic Research Organisms, NH 
Life Stage: second insrar 

o/o Mortality During 48 Hr Prior to Test:: 
Taxonomic Verification: RVVK 5/3/95 
Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

L 

Control Sediment 

0% 

Dilution Water 
Type: Surface Water over Sediment 
Collection Date: 4/17/95 Initial Final 

Alk-ahnity 16.5 14.4 mg/L 
Ammonia 2.16 4.29 mg/L 

Conductivity 95.7 48.3 tmdmdan 

Hardness 22 12 mgA. 

pH: 6.14 6.82 units 

Preparation Method: 
Grab sample 

Evidence of Water Quality: 
Acceptable culture water for Ceriodaphnia dubia 

Test Sediment 
Source: Fishtown Brook (EC-SDFB28-02) Source: Stream 4 (EC-SDS420-02) 
Collection Date: 4/9/95 Collection Date: 4/10/95 Homogenixd?: yes 
Preservation: kept at 0-4OC in plastic Preservation: kept at 0-4”C in plastic 
Date/Time Added to Test Chambers: 4llll9S @ 5 PM Date/Time Added to Test Chambers: 4117m @ s PM 

Observations: organic Observations: organic 
Collection Method: grab Collection Method: grab 
Disposal: 

Food Preparation 
Source: Pet Store 
Purchase Date: Preparation Date: 
Preservation: kept at 0-4”C 
Preparation Method: I g I250 mL suspension 

of Tetmfm 

Feeding Rate: 1.5 mL / day I replicate 

Hold Time: 5 days 

Shipment: Overnight at 4’C 

Test Chambers 
Type: Plastic 500 mL beakers 

4/18/95 Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: 175 mL 
Overlying Water Depth: 5 cm 
Aeration: Continuous w/ 2 mL pipette 

.----i 
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10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

JH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREA TMENT SAMPLE TREATMENT 

I I 
if Organisms 

I 1 A.- . . I %,.A 
:: Organisms 

01 I I . ..- -_ I _.-> ..I 
I 
IA 

a--- -- (mg) 

tB I 101 71 31 70 % I 101 11 91 l0%r 1 10.9 1.56 

_ _ 
I ----I,‘- -- 

tc 

0.90118 I 101 

I 101 ol 101 Y)%ri , 0.91 OtNA 

D I 101 101 01 loo%- 74.8 7.48 
c 
; 

ml 
;;; 

01 
; 

?‘ 
L 3 O”7 

*Yl 55.7 6.96 
70x,, /, 72.6 . . 10.37 

G 

ii 

10 8 7 

- 

Rw!!ll h! 

I 10 _- n , 1 101 --." O%n ,, "3.5 0.0 8.56 NA 
Mean 1 10.01 I 51%1) 1 4.48I(Mean 1 lO.Oj 



10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Halliburton NUS 
Sample Identification: Stream 4 (EC-SDS420-02) 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

Test for Normality: w= 0.88 
Critical value: 0.84 

Data are normal in distribution 

GROWTH DATA 

Test for Normality: w= NA 
Critical value: 0.84 

Test for Homogeneity of Variance: Test for Homogeneity of Variance: 
F= NA F= NA 

Criticai value: 6.64 Critical value: 6.635 

Cannot be calculated 

Test for Differences in Survival: “t” Test 

I= 3.68 

Critical value: 1 .-Is 

The sediment significantly ndueed survival 

of the test organisms. 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= N/A 

Critical value: 1.94 

Effects on gruwtb cannot be determined 

COMMENTS 

Principal Analyst: Aimee Arnold Signature: w &M&( Date: k-~&-cis 
Report Reviewed By: Robert W. Keliey, Ph.D. Signature: Date: 1 

,.,.- I . . . . . I ,,__. _. :, / : _. -CONCLUSIONS 
- .I.. > .“.” ..,. 

The sediment does adversely affect the survival and growth of freshwater midges. 
I 
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(803)877-6942 - FAX (803) 877-6i3E 

P.O. Box 16414, Greenville, SC 29606 l 4 Craftsman Court, Greer, SC 2965C 

10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

EPA/600/R-94/024 Method 100.2 

Test Organism: Chironomus tentans 

Client: HaIliburton NUS 
Sample Identification: Lower Pond (EC-SDLP 1 l-02) 

Test Start Date: 4 18/95 ,. 



10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

LabID# Client: Halliburton NUS 1 Start Date: 4/18/95 
T3783 Sample Identification: Lower Pond (EC-SDLP 1 l-02) 1 End Date: 4128195 

Test System 
EPA/6OO/R-94/024 Method 100.2 

The test was set as a Pass/Fail test with a control treatment and one”sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mZ, of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Niantic Pond was used in the control treatment. Test 
organisms were fed with Tetrafin food. The test was conducted at a temperature of 23 “C and a light cycle of 
16 hr lighti hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms 
Order: Diptera 
Species: Chironomus tentans 
Source: Aquatic Research Organisms, NH 
Life Stage: second instar 

% Mortality During 48 Hr Prior to Test:: 
Taxonomic Verification: RWK 5/3/9!5 
culturiug: as received 

Observations: Cultures healthy 
Acclimation: None 

0% 

Dilution Water 
Type: Surface Water over Sediment 
Collection Date: 4/17/95 Initial Final 

Alkalinity -4.0 2.06 ma 
Ammonia 2.16 3.56 mglL 

Conductivity 60 27.8 umhodcm 

Hardness 4 4 m&f- 

pH: 5.45 5.67 units 

Preparation Method: 
Crab sample 

Evidence of Water Quahty: 
Acceptable culture water for Ceriodaphnia dubia 

Control Sediment Test Sediment 
Source: Niantic Pond (EC-SDNP23-2) Source: Lower Pond (EC-SDLPl l-02) 
Collection Date: 4Bl95 Collection Date: 4/8/95 Homogenized?: yes 
Preservation: kept at 04°C in plastic Preservation: kept at 0-4’C in plastic 
Date/Time Added to Test Chambers: 4/17/95 @ 5 PM Date/Time Added to Test Chambers: 407195 cg s PM 

Observations: organic Observations: organic 
Collection Method: camp Collection Method: camp 
Disposal Shipment: Overnight at 4% 

Food Preparation 
Source: Pet Store 
Purchase Date: Preparation Date: 
Preservation: kept at 0-4”C 
Preparation Method: 1 g / 250 mL suspension 

0fTetrafin 

Feeding Rate: 1.5 mL./day/replicatc 

Hold Time: 5 days 

4/l 8195 

Test Chambers 
Type: Plastic 500 mL beakers 
Sediment Volume: IOOrnL 
Sediment Depth 4 cm 
Overlying Water Volume: 175mL 
Overlying Water Depth: 5 cm 
Aeration: Continuous w/2 mL. pipette 

:- 



10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 4f18f95 
T3783 Sample Identification: Lower Pond (EC-SDLP 1 l-02) 1 End Date: 4/28/95 I 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 Akalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

pH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

I ) Temp. 1 pH 1 D.O. D.O. 

q/L % sat 

5.6 77% 
LL.Y 8.4 97% 
21.6 8.6 97% 
21.6 9.0 101% 

8.2 92% 
21.11 8.4 94% 

2 A I 07OL 

7.41 85%0 10 1 3.22 1 111.6 ( 22.51 5.551 7.21 

SURVIVAL AND GROWTH RESULTS 

COh7TROL TREAiWEh!T SAMPLE TlWUTMENT 
I I# Oreanisms I iI Total I- Mean 11 I# oronni~m9 Total Mean 

% Wei& We&t Live at Dead % 

Initial End atEnd Survhl 
A 1 lW/, 

Weight Weight 

(mg) bg) 
<<f-l A 

‘. --D------- 
Liveat Dead c- m-c-- 

Initial End atEnd 1 Survival (mg) (mg) 
in n lnl AOLl 

C I 101 81 21 809 
D 101 51 51 509 

IF 101 61 41 609 
G I- H 
h4 Lean I IO.01 I 1 4 

L 



10 DAY CHIRONOMID SEDIMENT TOXICITY TEST 

Halliburton N-US 1 Start Date: 4/18/95 

RESULTS 

,~~l 

STATISTICAL ANALYSES 

F 
SURVIVAL DATA 

rest for Normality: w= 0.84 
Critical value: 0.84 

Data are not normal in distribution 

GROWTH DATA ’ 

Test for Normality: w= NA 
Critical value: 0.84 

rest for Homogeneity of Variance: Test for Homogeneity of Variance: 
F= NA F= NA 

Critical value: 6.64 Critical value: 6.635 

Cannot be calculated 

rest for Differences in Survival: “r” Test 

t= 7.74 

Critical value: 1.75 

The sediment significantly kcduccd survival 

d the test organisms. 

Test for Differences in Survival: wilcoxon’s lest 

Sum= N/A 

Critical value: 1.94 

Effects on growh cannot be determined 

COMMENTS 
T 1 
I I I. . , 
Principal Analyst: Aimee Arnold Signature: ti w Date: ii- 2 % - Y5 

eport Reviewed By: Robert W. Kelley. Ph.D. Signature: Date: 1 ,^ -.. 

i CONCLUSIONS 

The sediment does adversely affect ‘the survival and growth of freshwater midges. 



n MACROINVERTEBRATE TOXICITY TEST RESULTS 

Retest of Reference Sediments (Pequot. Woods Pond and Fishtown Brook) 



(803) 877-6942 l FAX (803) 877-6938 

P.O. Box 16414, Greenville, SC 29606 l 4 Craftsman Court, Greer. SC 29650 

SUMMARY OF NEW LONDON NSB CONTROL SITE RESULTS 
Prepared for Halliburton NW Corporation 

May 1995 

SURVIVAL RESULTS 
I I I Survival I Survival 

SITE 
Reference Control 
Pequot Woods 
Fishtown Brook 
Fishtown Brook 

HyaIieIa azteca Chironomus tentans 
HNUS IDX ETT ID+? 4/I 8195 5112l95 4/18/95 5112195 

83% 84% 
EC-SDPP26-02 T3806 21% 73% 29% 69% 
EC-SDFB29-02 l-3809 51% 73% 55% 80% 
EC-SDFB28-02 T3812 36% 81% 51% 69% 

GROWTH RESULTS 

lronomus tentans 

SUMMARY: Results indicate better survival and growth in all three control sites during the second round 
of testing. This may indicate a decrease in sample toxicity over time. Survival remained relatively low as 
compared to the reference control. 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

EPA/600/R-94/024 Method 100.1 

Test Organism: Hyallela azteca 

Client: Halliburton NUS 
Sample Identification: Pequot Woods (EC-SDPP26-02) 

Test Start Date: 5/12/95 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS /Start Date: 5lW95 
T3906 Ssmple Identification: Pequot Woods (EC-SDPP26-02) 1 End Date: 5122195 I 

‘. Test System 
EPAf600fR-941024 Method 100.1 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Pequot Woods was used in the control treatment. Test 
organisms were fed with YCT food. The test was conducted at a temperature of 23’C and a light cycle of 
16 hr light/S hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
kpecies: HyalIela azteca 
Source: Aquatic Biosystems (Fort Collins, CO) 
Life Stage: 2-3 mm 

% MortaIity During 48 Hr Prior to Test:: 0% 
Taxonomic Verification: RWK 5/I 1195 

Culturing: as receivccl 

Rec’d S/l II!25 

Observations: Cultures healthy 
Acclimation: None 

Preparation Method: 
Grab sample 

Evidence of Water Quality: 

.A 

Control Sediment 
Source: Pequot Woods (EC-SDPP26-02) 
Collection Date: 4/10/95 
Preservation: kept at 0-4OC in plastic 
Date/Time Added to Test Chambers: 50 1195 @ 5 PM 

Observations: organic 
Collection Method: ponar grab 
Dinnosal: 

Test Sediment 
Source: N/A 
Collection Date N/A Homogcnizcd?: N/A 
Preservation: N/A 
Date/Time Added to Test Chambers: NIA 
Observations: N/A 
Collection Method: N/A 
Shipment: N/A 

Food Preparation I 
Source: Trout Chow (Glencoe Mills); Cerophyl (Sigmz 
Purchase Date: Preparation Date: .5/I II95 
Preservation: kept at O@C 
Preparation Method: Trout Chow aerated 7 days 

Cerophyl. yeast aerated overnight 

~ Feeding Rate: I .S mL I day I tcpliczc 

HoId Time: 5 days I 

Test Chambers 
Type: Plastic 500 mL beakers 
Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: I75 mL 
Overlying Water Depth: 5 cm 
Aeration: continual 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/ 12l95 
T3906 Sample Identification: Pequot Woods (EC-SDPP26-02) 1 End Date: Y22l95 

WATER CHEMISTRY TEST METHODS ‘. 

f Temperature: SM 18th Ed. 2550 
Dissolved Oxygen: SM 18th Ed. 4500-O 

QH: SM 18th Ed. 4500-H+ 

Alkalinity: SM 18th Ed. 2320 
Hardness: SM 18th Ed. 2340 
Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 
Temp. pH D.O. D.O. Aeration 

I 
NH3 

I 
Test Day C units mg/L % sat. StXt end 

I 

start 23.9 6.6 77% continual 

I 1 1 22.61 1 7.61 X7%1 I 
2 22.9 6.8 78% 
3 22.4 7.8 90% 
4 24.1 6.8 79% 
5 23.5 7.4 86% 
6 22.0 6.8 78% 
7 22.8 7.7 89% 
8 22.5 7.6 87% 

7 , -.-- 

9 23.0 1 7.81 91% 
10 22.7 6.301 6.61 76% 6.2 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 

G 
H 
Mean 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

EPA/600/R-94/024 Method 100.1 

Test Organism: Hyallela azteca 

Client: 
Sample Identification: 

Test Start Date: 

Halliburton NUS 
Fishtown Brook (EC-SDFB29-02) 

5/12/95 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: s/w95 
T3909 Sample Identitication: Fishtown Brook (EC-SDFB29-02) 1 End Date: s/22/95 I 

Test System 
EPA/600/R-94/024 Method 100.1 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Fishtown Brook was used in the control treatment. Test 
organisms were fed with YCT food. The test was conducted at a temperature of 23°C and a light cycle of 
16 hr light/8 hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: HyaIiela mleca 
Source: Aquatic Biosystems (Fort Collins, CO) 
Life Stage: 2-3 mm 

% Mortality During 48 Hr Prior to Test:: 0% 
Taxonomic Verification: RWK 5/11/95 

Culturing: as received 

Rec’d 5/l 119.5 

observations: Cultures healthy 
4ccIimation: None 

Control Sediment 
Source: Fishtown Brook (EC-SDFB29-02) 
Collection Date: 4/l O/95 
Preservation: kept at 0-4OC in plastic 
Date/Time Added to Test Chambers: >/I 1195 @I 5 PM 
Observations: organic 
Collection Method: ponar grab 
Disposal: 

Food Preparation 
Source: Trout Chow (Glencoe Mills); Cerophyl (Sigm 
Purchase Date: Preparation Date: 5/I 1% 

Preservation: kept at 0-4°C 
Preparation Method: Trout Chow aerated 7 days 

Ccrophyl, yeast aerated overnight 

Feeding Rate: I 5 mL / day I replicate 

Hold Time: 5 davs 

Dilution Water 
Type: Surface Water 
Collection Date 5/l l/95 

Preparation Method: 
3rab sample 

Evidence of Water Quality: 

I Test Sediment 
Source: NIA 
Collection Date N/A Iiomogenizcd?: N/A 
Preservation: N/A 
lDate/Time Added to Test Chambers: N/A 
Observations: NIA 
Collection Method: N/A 
Shipment: N/A 

Test Chambers 
Type: Plastic 500 mL beakers 
Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: 175 mL 
Overlying Water Depth: 5 cm 
Aeration: continual 

K---u 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5ml95 
T3909 Sample Identification: Fishtown Brook (EC-SDFB29-02) 1 End Date: 5/22/95 

WATER CHEMISTRY TEST METHODS -. 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

JH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 2510 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT 
Temp. pH D.O. D.O. Aeration 

Test Day C units mg/L % sac sran end 

Start 23.5 L ----I 7.1 83% continual 

1 1 22.01 7.9 91% 
I ----I 6.8 79% 

3 1 22.5 1 7.7 89% 
4 1 24.01 6.6 77% 

I 2 1 23.21 

_ _ . _ 
5 1 23.71 1 8.01 93%1 
6 1 22.31 1 7.81 90%1 

t 7 1 22.81 I 7.91 &%I t 
1 8 I 22.51 1 8.01 92%1 I 

9 1 23.1 1 1 7.91 92%1 

10 1 22.81 6.811 7.71 89%1 I 

SAMPLE TREATMENT 

5.6 I 
SURVIVAL AND GROWTH RESULTS 

CONTROL TREAThfENT SAMPLE TREATMENT 

I I # Urgamsms 

I 
1 Liveat 1 Dud 1 % lEh 1:: 1 

Initial End atEnd Survival (mm) (mm) 
A 10 4 0 40% 3.3 3.30 
B 10 9 1 90% 3.05 3.05 
C 10 8 0 80% 3.2.” 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

EPN600/R-94/024 Method 100.1 

Test Organism: Hyallela azteca 

Client: Halliburton NUS 
Sample Identification: Fishtown Brook (EC-SDFB28-02) 

Test Start Date: 5/12/95 

.n. 
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10 DAY AMPHIPOD SEDIMENT TOXICITY TEST 

Hailiburton NUS 
Samde Identification: Fishtown Brook (EC-SDFB28-02) 

(Start Date: 5mf95 
1 End Date: 5J22l95 I 

Test System 
EPAf600iR-941024 Method 100.1 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Bach treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from Fishtown Brook was used in the control treatment. Test 
organisms were fed with YCT food. The test was conducted at a temperature of 23OC and a light cycle of 
16 hr light/8 hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms Dilution Water 
Order: Amphipoda Type: Surface Water 
Species: Hyallela azleca Collection Date 5/l l/95 
Source: Aquatic Biosystems (Fort Collins, CO) 
Life Stage: 2-3 mm 
% Mortality During 48 Hr Prior to Test:: 0% 
Taxonomic Verification: RWK 5l11195 

Culturing: a received 
Rec’d S/I I /9S Preparation Method: 

Grab sample 
Observations: Cultures healthy 
Acclimation: None Evidence of Water Quality: 

Control Sediment 
Source: Fishtown Brook (EC-SDFB28-02) 
Collection Date: 4/10/95 
Preservation: kept at 0-4’C in plastic 
Date/Time Added to Test Chambers: S/I lr95 @ 5 PM 

Observations: organic 
Collection Method: ponar grab 

IDisposal: I 

Food Preparation 
Source: Trout Chow (Glencoe Mills); Cerophyl (Sigma 
Purchase Date: Preparation Date: S/l 1195 

Preservation: kept at 0-4°C 
Preparation Method: Trout Chow aerated 7 days 

Cerophyl, yeast acmted overnight 

Feeding Rate: I .5 mL ! day I replicate 

Hold Time: 5 davs 

Test Sediment 
Source: N/A 
Collection Date N/A Homogenized?: N/A 

Preservation: N/A 
DateITime Added to Test Chambers: NM 
Observations: N/A 
Collection Method: N/A 
Shipment: N/A I 

Test Chambers 
Type: Plastic 500 mL beakers 
Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: I75 mL 
Overlying Water Depth: 5 cm 
Aeration: continual 
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10 DAY AMPHIPOD SEDIMENT. TOXICITY TEST 

Fishtown Brook (EC-SDFB28-02) 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2.550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 
pH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 
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10 DAY CJ3IRONOMUS SEDIMENT TOXICITY TEST 

EPA/600/R-941024 Method 100.2 

Test Organism: Chironomus tentans 

Client: Halliburton NUS 
Sample Identification: Pequot Woods (EC-SDPP26-02) 

Test Start Date: 5/12/95 
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10 DAY CHIXONOMUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: s/12/95 
T3806 Sample Identification: Pequot Woods (EC-SDPP26-02) ) End Date: 5/22/95 

‘. 
Test System 

EPA/600fR-941024 Method 100.2 

The test was set as a Pass/Pail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from a Pequot Woods was used in the control treatment. Test 
organisms were fed with Tetratin food. The test was conducted at a temperature of 23OC and a light cycle of 
16 hr light/S hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms 
Order: Diptera 
Species: Chironomus fenfans 
Source: Aquatic Research Organisms (Rec’d 5/9/95) 
Life Stage: 2nd instar 

% Mortality During 48 Hr Prior to Test:: 0% 
Taxonomic Verification: RWK 519195 

Culturing: as received 

Dbservations: Cultures healthy 
4cclimation: None 

Overlying Water 
Type: Stream Water (S. Tyger River) 
Collection Date: 5108195 

Preparation Method: 
Grab sample 

Evidence of Water Quality: 

Control Sediment Test Sediment 
Source: Pequot Woods (EC-SDPP26-02) Source: N/A 
Collection Date: 4/10/95 Collection Date: N/A Homogenized?: N/A 
Preservation: kept at 0-4OC in plastic Preservation: N/A 
Datt?TTime Added to Test Chambers: 5tlb95@5PM Date/Time Added to Test Chambers: N/A 
Observations: organic Observations: N/A 
Collection Method: grab Collection Method: N/A 
Disposal: Shipment: N/A 

Food Preparation Test Chambers 
Source: Pet Store Type: Plastic 500 mL beakers 
Purchase Date: Preparation Date: S/8/95 Sediment Volume: IOOmL 
Preservation: kept at 0-4OC Sediment Depth 4 cm 
Preparation Method: I g I250 mL suspension Overlying Water Volume: 175 mL 

of Tetnfin Overlying Water Depth: 5 cm 
Feeding Rate: 1.5 mL / day ! repiicate Aeration: Continuous w/ 2 mL pipette 

Hold Time: 5 days II 

.-. 



10 DAY CHIRONOMUS SEDIMENT TOXICITY TEST, 

Lab ID# Client: Halliburton NUS 1 Start Date: 5ml95 
T3806 Sample Identification: Pequot Woods (EC-SDPP26-02) 1 End Date: Sl22l95 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 
pH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 

’ $EZ~tid 1 ,th 11 Totat Weight 1 M”” 11 # Organisms Weight 1 Live at 1 &ad 1 1 ‘Ota’ 1 Mean % Weight Weight 1 
End - at End Survival 

4 6 40% 
6 0 a-l% 

--.- 
60% 
60% 
80% 

IMean 1 IO.01 I I 69%11 I 1 



10 DAY CHIRONOMCJS SEDIlkKENT TOXICITY TEST 

EPA/600/R-941024 Method 100.2 

Test Organism: Chironomus tentans 

Client: 
Sample Identification: 

Test Start Date: 

Halliburton NUS 
Fishtown Brook (SDFB29-02) 

5/12/95 
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10 DAY CHIRONOMUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5JW95 

T-3809 Sample Identification: Fishtown Brook (SDFB29-02) 1 End Date: 5J22J95 I 

Test System 
EPAJ600JR-94J024 Method 100.2 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from a Fishtown Brook was used in the control treatment. Test 
organisms were fed with Tetrafin food. The test was conducted at a temperature of 23°C and a light cycle of 
16 hr light/8 hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms 
Order: Diptera 
Species: Chironomus tentans 
Source: Aquatic Research Organisms (Rec’d 5J9J95) 

Life Stage: 2nd instat 

% Mortality During 48 Hr Prior to Test:: 0% 
Taxonomic Verification: RWK 519195 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

Overlying Water 
Type: Stream Water (S. Tyger River) 
Collection Date: 5JO8J95 

Preparation Method: 
Grab sample 

Evidence of Water Quality: 

Control Sediment 
Source: Fishtown Brook (SDFB29-02) 
Collection Date: 4JlOJ95 
Preservation: kept at 0-4OC in plastic 
Date/Time Added to Test Chambers: 
Observations: organic 
Collection Method: ponar grab 
Disposal: 

Test Sediment 
Source: N/A 
Collection Date: N/A Homogenized?: N/A 
Preservation: NJA 
Date/Time Added to Test Chambers: WA 
Observations: N/A 
Collection Method: N/A 
Shipment: NJA 

Food Preparation II Test Chambers 
Source: Pet Store 
‘Purchase Date: Preparation Date: 
Preservation: kept at 0-4°C 
‘Preparation Method: 1 g I250 mL suspension 

of Tetmfm 

Feeding Rate: I .S mL I day / replicate 

Hnld Timer 5 davs 

5Jw95 
Type: Plastic 500 mL beakers 
Sediment Volume: 100 mL 
Sediment Depth 4 cm 
Overlying Water Volume: 175 mL 
Overlying Water Depth: 5 cm 
Aeration: Continuous w/2 mL pipette 



. . 

10 DAY CHIRONOMUS SEDIMENT TOXICITY TEST 

Lab ID# Client: I-Mliburton NUS 1 Start Date: s/12/9.5 
T3809 Sample Identification: Fishtown Brook (SDFB29-02) 1 End Date: 5l22l95 I 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

JJH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA -‘OVERLYING WATER 

CONTROL TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 
# Organisms Total Mean # Organisms Total Mean 

Liveat Dead % Live at Dead % 
Initial - End 

Weight Weight 

I I 

Weight Weight 
atEnd Survival (mg) (ms) ~~ initial End atEnd Survival (mg) (mid 

A 10 10 6 IO094 

E 10 10 10 100% 79.1 
F 10 9 5 90% 119.s, _-.-_ 
G 10 6 10 60% 56.51 9.4: 
H 10 61 10 60%1 85.2 1 14.2( 
lMean I -7 



10 DAY CHIRONOlVUS SEDIMENT TOXICITY TEST 

EPA/600/R-941024 Method 100.2 

Test Organism: Chironomus tentans 

Client: HaIliburton NW 
Sample Identification: Fishtown Brdok (EC-SDFB28-02) 

Test Start Date: 5/12/95 
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10 DAY CHIIXONOMUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 502f95 
T3812 Sample Identilication: Fishtown Brook (EC-SDFB28-02) (End Date: 5f22f95 I 

Test System 
EPA/600iR-941024 Method 100.2 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 100 g of sediment and 175 mL of dilution water. There were eight replicates for each treatment. Ten 
test organisms were placed in each replicate. Sediment from a Fishtown Brook was used in the control treatment. Test 
organisms were fed with Tetrafin food. The test was conducted at a temperature of 23°C and a light cycle of 
16 hr light/S hr dark. Test vessels were 500 mL plastic beakers placed in a constant temperature incubator room. 

Test Organisms II Overlying Water 
Order: Diptera 
Species: Chironomus fentans 
Source: Aquatic Research Organisms (Rec’d 5/g/95) 
Life Stage: 2nd instar 

% Mortality During 48 Hr Prior to Test:: 0% 
Taxonomic Verification: RWK 519195 

Cuituring: as received 

Observations: Cultures healthy 
Acclimation: None 

‘1[Lee: Stream Water (S. Tyger River) 
Collection Date: 5108195 

Preparation Method: 
Grab sample 

Evidence of Water Quality: 

Control Sediment 
Source: Fishtown Brook (EC-SDFB28-02) 
Collection Date: 4/10/95 
Preservation: kept at 0-4”C in plastic 
~DateJTime Added to Test Chambers: S/l l/95 Q 5 PM 

Observations: organic 
Collection Method: grab 
Disposal: 

Test Sediment 
Source: N/A 
Collection Date: N/A Homogenized?: N/A 
Preservation: N/A 
Date/Time Added to Test Chambers: NM 

Observations: N/A 
Collection Method: N/A 
Shipment: N/A 

Food Preparation II Test Chambers 
Source: Pet Store 
Pnrchase Date: Preparation Date: 
~ Preservation: kept at 0-4’C 
~ Preparation Method: 1 g I250 mL suspension 

of Tetmfin 

,Feeding Rate: I .S mL I day / replicate 

5fU95 

~Type: Plastic 500 mL beakers 
Sediment Volume: 100 mL 
iSediment Depth 4 cm 
~Overlying Water Volume: 175 mL 
Overlying Water Depth: 5 cm 
,Aeration: Continuous w/ 2 mL pipette 



10 DAY CHIRONOMUS SEDIMENT TOXICITY TEST 

Fishtown Brook (EC-SDFB28-02) 

WATER CHEMISTRY TEST METHODS 
-. 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 
DH: SM 18th Ed. 4500-H+ Conductivitv: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREjlTMENT 
I pH 1 D.O. 1 D.O. 11 Test 1 NH3 1 Cond. 

..- __.- 
7.6 88% 8 

9 22.5 8.0 92% 9 
10 22.5 7.17 7.8 90% 10 5.12 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 



P APPENDIX G.2.5. . .._ 
L-/ ‘.., .<%. . LABORATORY DATA FOR FETAX TESTING 

(STOVER GROUP) 



.s TABLE 1 - 

SUMMARY OF f ROC EMBRYO TERATOGENESIS ASSAY-XENOPU (FETAX) TEST CONDITIONS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. No. larvae per concentration: 

13. Test vessel randomization: 

14. Feeding regime: 

15. Cleaning: 

None 

Siphoned daily, immediately before 
solution renewal 

16. Aeration: None 

Test type: Static renewal 

Temperature: 23' & 1°C 

Light quality: Ambient laboratory illumination 

Light intensity: 

Photoperiod: 12 hours light, 12 hours dark 

Test chamber size: 9 ounces 

Test solution volume: 35 g sediment, 140 mL Fetax Solution 

Renewal of test solutions: Daily 

Age of test organisms: Small cell blastulae (Stage 8-10) 

No. of larvae per chamber: 10 

No. of replicate test 
chambers per concentration: 

1 O-20 uE/mz/s (SO-1 00 ft-c) (ambient 
laboratory levels) 

Negative Control - 4 
Positive Control - 2 
Treatments - 8 

Negative Control - 100 
Positive Control - 50 
Treatments - 160 

Randomization chart #3 was utilized 
for this test 



- - TABLE 1 

SUMMARY OF FROG EMBRYO TERATOCENESIS ASSAY-XENOPUS (FETAX) TEST CONDITIONS 
. (CONTINUED) 

17. Dilution water: FETAX Solution was prepared using E- 
PURER deionized water and reagent 
grade chemicals. 

18. Number of concentrations: Controls plus treatments 

19. Test duration: 4 days 

20. Endpoints: Survival, malformation, growth 
(length) 

21. Test acceptability: Mortality and malformation rates in 
control 5 10% and I1 O%, 
respectively. 



, 

Table 2. Results of FETAX Control Treatments.’ 

I 
Control Treatment % Mortality % Malformation Mean Growth’ 

.’ N (NJ N 

FETAX Solution 0.94 

(315) 

5.5 mg/L 6-AN3 0 46.3 0.93 
(160) (160) (160) 

2,500 mg/L 6-AN3 100 

(160) f-1 t-1 

’ Represents pooled results from four separate sets of experiments performed during 
study. 

* Expressed as cm. 
3 6-aminonicotinamide, positive control. 
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Table 4. Effects of Blasting Sand Keference Sediment on Xenopus Embryo/Larval 
Development - Test 2. , 

Replicate % Mortality 
DP0IN-t 

% Malformation Mean Growth’ I 

1 15.0 0.0 0.96 

2 20.0 0.0 0.96 

3 0.0 0.0 1.02 

4 10.0 11.1 0.96 

5 15.0 5.9 0.96 

cc3 6 5.0 5.3 0.93 
CL.3 
c.2 
c 7 0.0 0.0 0.97 
c-I.3 
c-r’ 8 0.0 5.0 0.90 

Mean 8.1 

90 cv2 1 .o 

’ Expressed as cm. 
’ Percent coefficient of variation. 

3.4 0.96 

0.5 0.50 
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Table 6. Effects of Blasting Sand Reference Sediment on Xenopus Embryo/Larval 
Development -Test 4. , 

. Replicate % Mortality 
ENDPOlNr, 

Oh Malformation Mean Growth’ 
I 

1 

2 

3 

4 

5 

6 

7 

8 

Mean 

70 cv2 

5.0 

0.0 

0.0 

10.0 

0.0 

15.0 

0.0 

0.0 

3.8 

0.7 

0.0 

5.0 

0.0 

11.1 

5.0 

0.0 

10.0 

10.0 

5.1 

0.6 

0.93 

0.97 

0.98 

0.*92 

0.93 

0.93 

0.97 

0.93 

0.95 

0.30 

’ Expressed as cm. 
2 Percent coefficient of variation. 
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Table 7. Effects of Sample No. EC-SDLPl l-2 (Lower Pond) on Xenopus Embryo/Larval Development. 

I 

Replicate 

0 0 
Mean 

Niantic Pond2 Lower Pond Niantic Pond’ Lower Pond Niantic Pond2 Lower Pond 

1 10.0 10.0 22.0 16.7 0.92 

2 a. 5.0 25.0 21.1 20.0 0.90 0.88 

3 15.0 15.0 11.8 11.8 0.93 0.93 

4 15.0 . 25.0 17.6 13.3 0.92 0.91 

5 0.0 10.0 25.0 22.2 0.90 0.86 -. 

6 10.0 20.0 16.7 18.8 0.89 0.85 

7 15.0 5.0 5.9 15.6 0.86 0.93 

13.3 0.93 0.90 8 10.0 25.0 5.6 

Mean 10.0 1 6.g3 15.7 

% cv4 0.7 1 .o 0.9 

16.5 0.91 0.89 

0.5 0.30 0.35 

’ Expressed as cm. 
’ Associated reference site, sample No. .EC-SDNP23-2. 
3 Test site response significantly greater than reference site, Dunnett’s test (P-O,O5)# 
4 Percent coefficient of variation. 



Table 8. Effects of Sample No. EC-SDS102-02 (Stream 01) on Xenopus Embryo/Larval Development. 
, 

ENDPOINT: 
rtallty 0 Mean 

Replicate Fishtown Brook2 Stream 01 Fishtown Brook’ Stream 01 Fishtown Brook’ Stream 01 I 

1 I 25.0 35.0 26.7 23.1 0.90 0.94 

2 15.0 15.0 5.9 11.8 0.90 0.53 

3 20.0 15.0 6.3 5.9 0.94 0.92 

4 30.0 40.0 28.6 11.1 0.94 0.94 : 

5 20.0 20.0 6.3 6.3 0.90 0.92 

u . 6 0.0 25.0 15.0 20.0 0.93 0.94 
CD 
m 7 40.0 15.0 41.7 ‘29.4 0.91 0.89 cz 

CL3 
co 8 25.0 15.0 13.3 5.9 0.94 0.90 

Mean 21.9 22.5 18.0 14.2 0.92 0.92 

% cv3 1.5 1.3 1.6 1.1 0.25 0.25 

’ Expressed as cm. 
* Associated reference site, sample No. EC-SDFB29-02. 
’ Percent coefficient of variation. 



Table 9. Effects of Sample No. EC-SDS209-02 (Stream 02) on Xenopus Embryo/Larval Development. 
, 

0 Ortn(ltv 0 a 
Replicate Fishtown Brook* Stream 02 Fishtow,; Brook2 Stream 02 Fishtown Brook’ Stream 02 - I 

1 ,a 25.0 25.0 26.7 20.0 0.90 0.92 

2 15.0 25.0 5.9 13.3 0.90 0.92 

3 20.0 20.0 6.3 18.8 0.94 0.93 

4 30.0 45.0 28.6 9.1 0.94 0.93 . . 

5 20.0 25.0 6.3 6.7 0.90 0.96 , 

cz3 
cl 6 0.0 25.0 15.0 33.3 0.93 0.92 
c=3 
t 
2 7 40.0 35.0 41.7 15.4 0.91 0.89 
a 

8 25.0 15.0 

Mean 21.9 26.9 

70 cv3 1.5 1.2 

13.3 17.6 0.94 0.94 

18.0 16.8 0.92 0.93 

1.6 1.0 0.25 0.25 

’ Expressed as cm. 
2 Associated reference site, sample No. EC-SDFB29-02. 
3 Percent coefficient of variation. 



Table 10. Effects of Sample No. EC-SDS3 13-02 (Stream 03) on Xenopus Embryo/Larval Development. 

FNDPOINT , 
O/ 0 alformab Mean 

Replicate Fishtown Brook’ Stream 03 Fishtown Brook* Stream 03 Fishtown Brook’ Stream 03 

1 

2 

3 

4 

'5 

6 

7 

8 

Mean 10.0 13.1 7.8 5.2 0.95 0.95 

0.0 

-15.0 

10.0 

15.0 

10.0 

5.0 

25.0 

0.0 

20.0 

35.0 

10.0 

25.0 

0.0 

10.0 

5.0 

0.0 

5.0 6.3 0.97 

5.9 0.0 0.97 

11.0 5.6 0.93 

0.0 13.3 0.97 

17.0 0.0 0.95 

5.3 5.6 0.94 

13.3 10.5 0.97 

5.0 0.0 0.93 

0.95 

0.92 

0.97 

0.95 

0.95 

0.95 

0.93 

0.96 

% cv3 1.1 1.6 1.0 5.0 0.20 0.20 

’ Expressed as cm. 
’ Associated reference site, sample No. EC-SDFB28-02. 

3 Percent coefficient of variation. 



Table 11. Effects of Sample No. EC-SDS420-02 (Stream 04) on Xenopus Embryo/Larval Development. 
, 

Replicate 

1 

01 Mean 
Fishtown Brook’ Stream 04 Fishtown Brook2 Stream 04 Fishtown Brook’ Stream 04 

I 
0.6 10.0 5.0 16.6 0.97 0.92 

2 15.0 10.0 5.9 11.1 0.97 0.93 

3 10.0 15.0 11.0 0.0 0.93 0.96 

4 15.0 5.0 0.0 0.0 0.97 0.96 

5 10.0 10.0 17.0 11.1 0.95 0.96 

CIZ 6 5.0 0.0 5.3 15.0 0.94 0.96 
8 
c! c 7 25.0 0.0 13.3 0.0 0.97 0.97 
2 
N 8 0.0 0.0 5.0 0.0 0.93 0.99 

Mean 10.0 6.3 7.8 6.7 0.95 0.96 

70 cv3 1.1 0.7 1.0 0.90 0.20 0.30 

’ Expressed as cm. 
2 Associated reference site, sample No. EC-SDFB28-02. 
3 Percent coefficient of variation. 



able 12. Effects of Sample No. EC-SDOP05-02 (OBD, d) on Xenopus Embryo/Larval Development. 

FNDPOINZ 
0 ort& 0 al formed Mean 

Replicate Pequot Woods2 OBDA Pond Pequot Woods’ OBDA Pequot Woods’ OBDA Pond 
Pond 

1 5.0 5.0 5.3 11.0 0.86 0.91 1 

2 O.O* 45.0 10.0 27.3 0.89 0.90 

3 0.0 45.0 5.0 18.0 0.88 0.92 

4 0.0 40.0 0.0 25.0 0.90 0.95 

5 0.0 10.0 15.0 11.0 0.87 0.91 : 

6 0.0 10.0 10.0 22.0 0.90 0.83 

c.3 
CD 7 0.0 10.0 10.0 11.0 0.93 0.93 
cl 
c 
A 8 15.0 5.0 5.9 0.0 0.89 0.95 
c.0 

Mean 2.5 21.33 7.7 1 5.73 0.89 0.91 

O/o cv4 0.7 2.3 0.6 1.1 0.3 0.5 

’ Expressed as cm. 
* Associated reference site, sample No. EC-SDPP26-02. 
3 Test site response significantly greater than reference site, Steele’s Many-One Rank Test (p - 0.05). 
4 Percent coefficient of variation. 



Table 13. Effects of Sample No. EC-SDUP18-02 (Upper Pond) on Xertopus Embryo/Larval Development. 

Mean1 
, 

0 0 

Replicate Pequot Woods2 Upper Pond Pequot Woods2 Upper Pond Pequot Woods’ Upper Pond 

1 5.0 0.0 5.3 10.0 0.86 0.93 I 

2 0.q 0.0 10.0 5.0 0.89 0.92 

3 0.0 0.0 5.0 10.0 0.88 0.92 

4 0.0 0.0 0.0 5.0 0.90 0.92 

5 0.0 0.0 15.0 25.0 0.87 ,0.9 1 

6 0.0 0.0 10.0 20.0 0.90 0.90 

c.J 7 0.0 5.0 10.0 11.0 0.93 0.92 
c3 
cx r= 8 15.0 0.0 5.9 15.0 0.89 0.94 
a 
6” 

Mean 2.5 2.0 7.7 12.6 0.89 0.92 

70 cv3 0.7 0.3 0.6 0.9 0.30 0.10 

’ Expressed as cm. 
2 Associated reference site, sample No. EC-SDPP26-02. 
3 Percent coefficient of variation. 



Table 14. Dissolved Oxygen (D.0,) and pH Prior to and Following Renewal of FETAX Test. 

Sample No. 

, 

Day 1 Pay 7 Day 4 
SampleName D.O.’ pH* D.O.’ pH2 D.O. pH2 D.O. pH* D.O.’ pH2 

EC-SDNP23-2 

EC-SDLPl l-2 

EC-SDFB29-02 

EC-SDS 102-02 

EC-SDS209-02 

csz.3 EC-SDFB28-02 
CD 
c-2 
c ECSDS3 13-02 
2 
CJl EC-SDS420-02 

EC-SDPP26-02 

EC-SDOP05-02 

EC-SDUP18-02 

Niantic Pond 8.6 7.8 7.4 6.9 7.6 6.9 7.7 6.8 7.4 

Lower Pbnd 8.6 7.8 7.4 6.9 7.6 6.8 7.4 7.0 7.4 

Fishtown Brook 8.8 7.8 7.7 6.9 7.6 7.0 7.4 6.6 7.9 

Stream 01 8.8 7.8 7.5 6.9 7.5 6.9 7.2 6.8 7.8 

Stream 02 8,s 7.8 7.6 6.7 7.7 6.8 7.2 6.6 7.6 

Fishtown Brook 8.4 8.0 6.5 6.6 6.1 6.7 6.2 6.6 5.8 

Stream 03 8.4 8.0 6.2 6.9 5.6 6.9 5.4 6.9 6.0 

Stream 04 8.4 8.0 6.2 7.5 5.8 7.4 5.5 7.3 5.9 

PQ woods 8.2 8.0 5.6 6.5 3.6 6.5 3.2 6.6 4.3 

OBDA Pond 8.2 8.0 5.0 7.1 3.8 7.0 3.6 7.1 4.6 

Lower Pond 8.2 8.0 5.2 6.7 4.4 6.7 3.6 6.7 4.8 

6!6 

6.8 

6.4 

6.8 

6.7 

6.8 

7.0 

7.4 

7.0 

7.0 

6.9 

’ Expressed as mg/L. 
2 Expressed as S.U. 
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APPENDIX 6.3.1 

WATER QUAUN DATA 

0 SURFACE’WATER QUA& DAiA 
- PHASE II RI 
- PHASE II RI - SUPPLEMENTAL ECOLOGICAL SAMPLING 

0 WATER QUAUTY PARAMETERS VERSUS DEPTH PROFILES (PHASE II RI) 



SURFACE WATER - WATER QUALITY PARAMETERS 
THAMES RIVER 

NSB-NLON, GROTON, CONNECTICUT 

T3SWl AS T3SWl AB 

Water Quality Data 
Collected 120 7-l 8/l 993 
Thames River 

Location 
Description 

Sample depth, feet 

PR 
Temperature, C. 
Salinity, ppt. 
Dissolved oxygen, mg/l 
Turbidity, NTU 

Water Quality Data 
Collected 1 l/9-12/1993 
Thames River 

Location 
Description 

Sample depth, feet 

PR 
Temp 
Salinity 
Sechi Depth, feet 

Water Quality Data 
Collected 5/3-2/1995 
Thames River 

Location EC-SDTROl-02 
Description upstream 

Sample depth, feet 33 8 

PR 8.21 7.94 
Temperature, C. 8 12.6 
Salinity, ppt. 2.99 1.29 
Dissolved oxygen, mg/t 12.74 12.74 
Turbidity, NTU 1 1 
SC., mS/cm 46.61 21.22 

/ 

/ 

6SWlS 6SWl B 
upstream upstream 

surface bottom 

o-4 8-12 
8.06 8.01 
5.5 7.7 
11 22.1 

10.27 9.16 
2 125 

6SWl S 6SWl B 
upstream upstream 

surface bottom 

o-4 
7.5 
9 
13 . 
6.5 

8-12 
8 
13 
27 

EC-T3504-02 
west of 
DRMO 

T3SWl S 
at DRMO 
surface 

o-1 
7.17 
4.6 
9 

10.67 
0 

T3SWl S 
at DRMO 
surface 

o-4 
7.5 
9 
14 

5 (bottom) 

EC-SDTROB02 
100’ off Quay 

Wall 

34 
8.21 
8.1 
2.97 
12.79 

1 
46.22 

200’ off DRMO 200’ off DRMO 
surface bottom 

o-4 9-13 
7.97 8.06 
6.2 9.1 
11.8 25.7 
12.69 10.84 

1 118 

T3SWlAS T3SWl AB 
200’ off DRMO 200’ off DRMO 

surface bottom 
o-4 10-14 
7.5 
9 
13 
10 

EC-SDTR03-02 
between pier 32 

and pier 33 

38 
8.23 
7.9 
3 

12.72 
1 

46.67 

8 
18 
24 

EC-SDTR04-02 
between pier 15 

and pier 17 

29 
8.21 

8 
2.99 
12.94 

1 
46.42 



SURFACE WATER - WATER QUALITY PARAMETERS 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTlCUT 

Water Quality Data 
Collected 12/l 7-18/l 993 
Thames River 

Location 
Description 

T3SWl BS T3SWl BB 
400’ off DRMO 400’ off DRMO 

surface bottom 

Sample depth, feet o-4 12.5-l 6.5 o-4 o-4 34-38 

PR 8.08 8.1 8.18 8.14 8.12 
Temperature, C. 5.8 8.4 4.8 6.4 8 
Salinity, ppt. 11.7 26.2 12.4 15 26.2 
Dissolved oxygen, mg/l 12.57 9.57 10.41 12.16 9.93 
Turbidity, NTU 122 115 123 187 122 

Water Quality Data 
Collected 11/9-l 2/l 993 
Thames River 

Location 
Description 

Sample depth, feet 

PR 
Temp 
Salinity 
Sechi Depth, feet 

Water Quality Data 
Collected 5/3-2/l 995 
Thames River 

Location 
Description 

Sample depth, feet 

PR 
Temperature, C. 
Salinity, ppt. 
Dissolved oxygen, mg/l 
Turbidity, NTU 
SC., mS/cm 

I 
t 

~ 

T3SWl BS T3SWl BB 
400’ off DRMO 400’ off DRMO 

surface bottom 

o-4 29-33 
7.5 8 
10 13 
15 31 
8.5 

IC-SDTR05-02 EC-T4S02-02 
jetween pier 10 between pier 8 

and pier 12 and pier 10 
35 45 

8.23 8.25 
7.9 7.9 
2.99 i.98 
12.78 .12.04 

1 140 
46.74 .‘. 47.41 I 

2DSW13 
at stream outlet 

surface 

.2DSW13 
at stream outlet 

2-6 o-4 
7.5 7 
9 10 
15 15 

7 (bottom) not measured 

EC-SDTROG-02 

35 1.5 33 
8.24 8.71 8.21 

8 12 7.9 
2.99 1.54 2.94 
12.39 15.82 12.03 

1 6 2 
46.5 25.09 45.48 

T3SW2S T3SW2B 
at Lower Base at Lower Base 

surface bottom 

T3SW2S T3SW2B 
at Lower Base at Lower Base 

surface bottom 

EC-8SD3-02 
Goss Cove 

34-38 
8 
13 
29 

EC-TESDl-02 



SURFACE WATER - WATER QUALITY PARAMETERS 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

Water Quality Data 
Collected 12/l 7-1811993 
Thames River 

Location 
Description 

T3SW3S T3SW3B 
off Goss Cove off Goss Cove 

surface bottom 

8SWl S 8SWl B 

Sample depth, feet o-4 29-33 

PR 8.08 8.07 
Temperature, C. 5.9 7.9 
Salinity, ppt. 16.1 26.5 
Dissolved oxygen, mg/l 9.94 7 
Turbidity, NTU NA NA 

Water Quality Data 
Collected 1 l/9-12/1993 
Thames River 

Location 
Description 

Sample depth, feet 

PH 
Temp 
Salinity 
Sechi Depth, feet 

Water Quality Data 
Collected 5/3-2/l 995 
Thames River 

Location 
Description 

Sample depth, feet 

PR 
Temperature, C. 
Salinity, ppt. 
Dissolved oxygen, mg/l 
Turbidity, NTU 

T3SW3S T3SW3B 
off Goss Cove off Goss Cove 

surface bottom 

o-4 16-20 
8 8 
10 12 
19 31 
10 

EC-SDTR07-02 

39 
8.22 
7.9 

2.99 
12.45 

2 

downstream 
surface 

downstream 
bottom 

o-4 16-20 
7.97 8.06 
6.5 7.1 
17 26.7 

10.01 7.38 
NA NA 

8SWlS 8SWl B 
downstream 

surface 
downstream 

bottom 

o-4 10-14 
8 8 
9 13 
17 26 
7.5 



SURFACE WATER - WATER QUALITY PARAMETERS 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

Water Quality Data 

Collected 12/7 and 12/15/l 993 

Goss Cove 

Location 8SW2 

Date 12/l 5/93 

PH 6.72 

Temperature, C. 7.2 

Salinity, ppt. 14.8 

Dissolved oxygen, mg/l 9.02 

Turbidity, NTU 0 

8SW3 8SW4 8SW5 8SW6 

15-Dee 7-Dee 12/l 4193 12/14/93 

7.68 6.95 7.45 6..98 

7.2 9.2 6.7 7.6 
14.9 7.9 15.9 16.1 

9.58 8.85 8.28 8.89 

3 10 1 6 

,,--& 
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APPENDIX G.3.2 

LABORATORY DATA FOR MACROBENTHIC TAXONOMY 
(COVE CORPORATION) 



b Cove Corporatiorl I’fl 
- I 10200 SREEDEN ROAD, LUSBY, MARYLAND 20657 

. . ,. 1. ” 1“” ‘I ‘^_’ 7 / L i TELEPHONE: (301) 326-4577 
FAX No. (301) 326-4767 

,l -;’ ,I 
February 8, 1994 

Ms. Katherine A. Fogarty 
Menzie-Cura and Associates, Inc. 
1 Courthouse Lane, Suite Two 
Chelmsford, MA 01824 

Re: November ,I993 macrobenthic data for the Thames River Project (Project No. 342.2). 

Dear Ms. Fogarty, 

Enclosed are (1) species abundance tables, (2) QA/QC sample processing results, and ( 
an 1E3M formatted diskette. QA/QC sample processing results are presented on the following tv 
pages. A list of diskette files can be found in the table below. We will send you the specimen 
in a few days. If you have any questions or comments, please call. 

C. Timothy Morris 
Laboratory Manager 

DiSKETTE FILES 

i File Name Contents of File - Format 

GROTON93.DAT abundance data for all stations ASCII 

GROTON93.PRT abundance tables for all stations WordPerfect 5.1 

Ii NEWENG.SPL I list of taxa with NODC numerical codes I ASCII 



PART I - SORTING QA/QC RESULTS 
. 

A total of 48 macrobenthicsamples were sorted by Barbara Weems (161, Sandy Baki (91 
Karen Westly (8), Janice Darling (6), Cindy Starter (5), and Denise ffenderson (4). Approxirr/a 
10% of each technician’s samples were resorted for QA/QC purposes. AII samples passe0 lne 
sorting QA/QC check. Please note that Denise’s samples were not checked because she sorted 
so few samples. 

Summary of Sorting Performance 

total number of samples sorted 48 

total number of QAIQC samples 6 

total number of QA/QC failures 0 

total number of samples resorted 0 

average QA/QC error (percentage) 1.2 

II ranoe of QA/QC errors (percentage) I 0.3-2.1 ~ 

Detailed Sorting QA/QC Results 

I 

Sorter Batch Sample M/QC Inspector and Number Total Perct _ 
Inspection Date Found Number Error 

BAW 1 T3SD4-2 CLS 17DEC93 3 360 0.8 

BAW 2 T4SD3-2 CLS 20DEC93 1 316 0.3 

SLB 1 T3SD2-3 CLS 20DEC93 6 296 2.0 

KLW 1 Tl SD2-1 BAW 20DEC93 6 303 2.0 

JRD 1 T3SD3- 1 BAW 20DEC93 5 1035 0.5 

CLS T3SD2-2 1 BAW 20DEC93 12 559 2.1 



PART II - IDENTIFICATION AND ENUMERATION QA/QC RESULTS 

All macrobenthic samples tiere collectively identified by Sue Arcuri (polychaetes), Tim Man 
(polychaetes, arthropods, and sundry taxa), and Nancy Mountford (polychaetes and molluscs). Fit 
samples (10.4% of the total number) were checked for unacceptable identification/enumeratic 
errors. All samples passed the identification QA/QC check. 

Summary of identification Performance 

total number of samples identified 48 

total number of QA/QC samoles 5 

total number of QA/QC failures. 

total number of samples reidentified and/or recounted 

0 

0 
. 

average QA/QC error (percentage) 1.2 

range of QA/QC errors (percentage) 0.7 - 2.9 

Detailed Identification QA/QC Results 

Batch Sample 

1 T2SD 1-2 

2 T3SD 1-3 

3 T4SD7-1 

4 T5SDl-3 

QA/QC Inspectors and 
Inspection Date 

CTWVSLA 07JAN94 

CTM/SLA 07JAN94 

NKM/SLA 07JAN94 

CTM/SLA 07JAN94 

Errors 

8 

18 

6 

4 

Total Percent 
Number Error 

274 2.9 

1362 1.3 

853 0.7 

312 1.3 

II 5 NKM/SLA 07JAN94 6 617 1.0 



STUDY Sl’l’t; = ‘i’it~nr;s KIVEZC, CA 

STATION = TlSDl 
COLLECTION DATE = NOVEiMBER 1993 
SIEVE SIZE = 0.5mlIl 

s 

TAXA - 
. . 

REP 1 REP 2 REP 3 

ANNELIDA 

Mediomastus ambiseta 83 
Cossura loqgocirrata 37 
Streblospio benedicti 20 
Oligochaeta 19 
Leitoscoloplos sp. 6 
Pectinaria gouldii 2 
Aricidea (Acmira-) catherinae 3 
Rypereteone heteropoda .2 
Clymenella torquata 1 
Tharyx sp. A 1 
Polydora cornuta 1 
Terebellidae 1 
Podarkeopsis levifuscina 0 
Nephtys incisa 1 

'GASTROPODA 

Ilyanassa obsoleta 6 

BIVALVIA 

Mulinia lateralis 
Mya arenaria 
Yoldia limatula 
Macoma tenta 

CRUSTACE& 

52 25 
3 5 
0 1 
0 1 

Ampelisca abdita 3 1 i 
Callinectes sapidus 1 0 0 

85 
40 
43 

9 
12 

4 
2 
2 
1 
1 
0 
0 
0 
0 

1 

60 76.0 
45 40.7 
50 37.7 
10 12.7 
12 10.0 

1 '2.3 
1 2.0 
0 1.3 
0 0.7 
0 0.7 
1 0.7 
0 0.3 
1 0.3 
0 0.3 

MEAN y--b\ 

23 10.0 

3; 
5 
0 
0 

36.7 f--I-h 
4.3 
0.3 
0.3 

1.7 
0.3 

-TOTAL NUM3ER OF TAXA 18 16 13 
-TOTAL NUMBER OF INDIVIDUALS 242 233 243 
.SFBNNON-WEINER DIVERSITY 1.952 1.874 1.950 

SIMPSON'S DOMINANCE INDEX 0.202 0.213 0.170 
.SPECIES RICHNESS 3.10 2.75 2.18 
EVENNESS 0.68 0.68 0.76 

TOTAL STATION STATISTICS 

TOTAL NUMBER OF TAXA 21 
MEAN NUM3ER OF INDIVIDUALS 239.3 
SHANNON-WEINER DIVERSITY 1,990 
SIMPSON'S DOMINANCE INDEX 0.185 
SPECIES RICR?GSS 3.04 
EVENNESS 0.65 



‘I 

STUDY SITE = TEAMES RIVER, CT 
STATlON = TlSD2 
COLLECTION DATE = NOVEXBER 1993 
SIEVE SIZE = 0.5mm 

.TlkA _ . . REP 1 REP 2 REP 3 MEAN 
' I ._ + ,~ ., 

NEMERTINEA 

Nemertinea 2 0 0 0.. 7 

ANNELIDA 

Mediomastus ambiseta 106 85 93 94.7 
Cossura longocirrata 95 i06 19 73.3 
Oligochaeta 23 15 14 17.3 _ 
Streblospio benedicti 13 14 22 16.3 
Polycirrus spp. 9 17 18 14.7 
Polycirrus eximius 0 12 20 10.7 
Aricidea (Acmira) catherinae 11 7 7 8.3 
Leitoscoloplos sp. 2 5 1 2.7 
Podarkeopsis levifuscina 1 5 1 2.3 
Microphthalmus aberrans 2 1 3 2.0 
Tharyx sp. A 3 2 0 1.7 
Nephtys incisa 2 0 0 0.7 
Pectinaria gouldii 0 2 0 0.7 
Scolelepis bousfieldi 0 0 2 0.7 
Hypereteone heteropoda 0 1 0 0.3 
Paranaitis speciosa 0 0 1' 0.3 
Maldanidae 1 0 0 0.3 
Syllidae 0 0 1 0.3 
Clymenella torquata 0 1 0 0.3 
Polydora cornuta 0 0 1 0.3 

BIVALVIA 

Mulinia lateralis 
Yoldia limatula 
Tellina agilis 
Aligena elevata 
Nucula annulata 

CRUSTACEA 

Ampelisca abdita 
Hutchinsoniella macracantha 
Leptocheirus pinguis 

13 
2 
4 
1 
0 

17 9 19 
9 0 0 
0 0 2 

9.0 
4.0 
1.3 
0.3 
0.3 

15.0 
3.0 
0.7 

TOTAL NUM3ER OF TAXA 17 19' 19 
TOTAL NUHBER OF INDIVIDUALS 303 302 242 
SRANNON-WEINER DIVERSITY 1.865 2.002 2.157 
SIMPSON'S DOMINANCE INDEX 0.235 0.216 0.188 
SPECIES RIC3NESS 2.80 3.15 3.28 
EVENNESS 0.66 0.68 0.73 



TOTAL STATION STATISTICS 

TOTAL NUMBER OF TAXA 
MEAN N'UH3ER OF INDIVIDUALS 
SHiNNON-WEINER DIVERSITY . . 
SIMPSON'S-DOMINMCE INDEX 
SPECIES RICRNESS 
EVENNESS 

29 
282.3 
2.118 
0,196 

4.15 
0.63 



STUDY SITE = THAMES RIVER, CT 
STATION = T2SDl 
COLLECTION DATE = NOVEM3ER 1993 
SIEVE SIZE = 0.5m 

ThA . . REP 1 REP 2, REP 3 - 

ANNELIDA 

Mediomastus ambiseta 
Streblospio benedicti 
Cossura longocirrata 
Oligochaeta 
Leitoscoloplos sp.. 
Tharyx sp. A 
Hypereteone heteropoda 
Nephtys caeca 
Polydora corn&a 
Lumbrineridae 
Ampharetidae 
Spiochaetopterus costarum 
Melinna sp. 
Nephtys incisa 

GASTROPODA 

Fargoa bushiana 1 0 0 
Ilyanassa obsoleta 0 0 1 

BIVALVIA 

Mulinia lateralis 
Yoldia limatula 
Tellina agilis 
Bivalvia 

CRUSTACEA 

Ampelisca abdita 1 10 1 
Leucon americanus -0 0 1 

27 
20 
13 
10 
10 

1 
0 
0 
1 
1 
0 
0 
0 
0 

0 
0 
0 
1 

65 55 
78. 38 
45 34 
48 28 
17 7 

2 .3 
1 1 
1 1 
0 0 
0 0 
1 0 
0 1 
1 0 
0 1 

3. ':. 2 
1 2 
1 0 
0 0 

MEAN 

49.0 
45.3 
30.7 

.28.7 
11.3 

2.. 0 
0.7 
0.7 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 

3.7 
1.0 
0.3 
0.3 

4.0 
0.3 

TOTAL NUMBER OF TAXA 11 14 15 
TOTAL NUMBER OF INDIVIDUALS 86 274 176 
SHANNON-WEINER DIVERSITY 1.800 1.802 1.810 
SIMPSON'S DOMINANCS INDEX 0.203 0.200 0.209 
SPECIES RICfINESS 2.24 2.32 2.71 
EVENNESS 0.75 0.68 0.67 

TOTAL STATION STATISTICS 

TOT= NUMBER OF TAXA 22 
MEAR NUMBER OF INDIVIDUALS 178.7 
SHANNON-WEINER DIVERSITY 1.852 
SIMPSON'S,DOMINANCE INDEX 0.200 
SPECIES RICEINESS 3.34 
EVENNESS 0.60 



BTUDY SITE = TKAMES RIVER, CT 
STATION = T2SD2 
COLLECTION DATE = NOVEHRER 1993 
SIEVE SIZE = 0.5mm 

TAiA _ . . REP 1 REP 2 REP 3 

ANNELIDA 

Streblospio benedicti 106 69 71 82.0 
Mediomastus ambiseta 126 51 39 .72.0 
Cossura longocirrata 60 26 33 39.7 
Oligochaeta 44 23 9 25.3 
Polycirrus spp. 1 0 10 3.7 
Polycirrus eximius 0 0 7 2.3 
Loitoscoloplos sp. 2 1 3 2.0 '. 

, Tharyx sp. .$ 1 2 2 1.7 
Nephtys inclsa 3 0 1 1.3 
Ampharete arctica 0 0 3 1.0 
Maldanidae 0 0 2 0.7 
Scolelepis bousfieldi 2 0 0 0.7 
Levinsenia gracilis i 0 1 0.7 
Microphthalmus aberrans 0 0 2 0.7 
Nephtys caeca 2 0 0 0.7 
Syllides sp. 0 1 0 0.3 
Polydora cornuta 0 1 0 0.3 
Hypereteone heteropoda 0 1 0 0.3 
Lumbrineridae 0 0 1 0.3 
Pectinaria gouldii 1 0 0 0.3 
Spiochaetopterus costarum 0 1 0 0.3 
Paraprionospio pinnata 0 0 1 0.3 ..-, 

GASTROPODA 

Eupleura caudata 0 0 1 0.3 

BIVALVIA 

Mulinia lateralis 
Nucula annulata 
Yoldia limatula 
Tellina agilis 
Pandora gouldiana 

CRUSTACEA 

Ampelisca abdita 
Leptocheirus pinguis 
Balanus sp. 

18 
9 
7 
0 
2 

5 
0 
0 

17 13 16.0 
9 18 12.0 
8 8 7.7 
2 1 1.0 
0 1 1.0 

4 
0 
0 

19 
1 
1 

9.3 
0.3 
0.3 

TOTAL NUMBER OF TAXA 17 15 24 
TOTAL NUMBER OF INDIVIDUALS 390 216 248 
SBANNON-WEINER DIVERSITY 1.817 1.938 2.344 
SIMPSON'S DOMINANCE INDEX 0.218 0.194 0.144 
SPECIES RICRNESS 2.68 2.60 4.17 f-3 EVENNESS 0.64 0.72 0.74 



TOTAL STATION STATISTICS 

TOTAL NUMBER OF TAXA 31 
MEAN NUMBER OF INDIVIDUALS 284.7 
S&NON-WEINER DIVERSITY . . 2.096 
SIMPSON'-?i DOXINANCE INDEX 0.181 
SPECIES RICENESS 4.44 
EVENNESS _ 0.61 

. 



STUDY SITE = THAKES RIVER, CT 
STATION = T3SDl 
COLLECTION DATE = NOVEMBER 1993 
SIEVE SIZE = O.Smm 

TAX% _ . . REP 1 REP 2 REP 3 

NEMERTINEA 

Nemertinea 0 0 1 

ANNELIDA 

Mediomastus ambiseta 212 652 
Cossura longocirrata 110 711 
Oligochaeta 10 19 
Maldanidae 0 12 
Streblospio benedicti 4 10 
Nephtys incisa 6 11 
Aricidea (Acmira) catherinae 0 2 
Scolelepis bousfieldi 1 7 
Polycirrus spp. 1 0 
Levinsenia gracilis 0 0 
Tharyx sp. A 0 1 
Streptosyllis pettiboneae 0 1 
Pectinaria gouldii 1 1 
Nephtyidae 0 1 
Spiophanes bombyx 0 2 
Lumbrineridae 0 1 
Polycirrus eximius 0 0 
Melinna maculata 0 0 
Spiochaetopterus costarum 0 0 
Hypereteone heteropoda 0 1 
Sigambra tentaculata 0 0 
Microphthalmus aberrans 0 0 
Prionospio steenstrupi 0 1 

GASTROPODA 

Acteocina canaliculata 
Eupleura caudata 
Odostomia sp. 

BIVALVIA 

Nucula annulata 167 282 304 251.0 
Mulinia lateralis 18 69 40 42.3 
Yoldia limatula 17 24 16 19.0 
Macoma tenta 1 1 2 1.3 
Tellina agilis 0 2 1 1.0 
Lyonsia sp. 0 1 0 0.3 
Mya arenaria 1 0 0 0.3 
Bivalvia 0 1 0 0.3 

HEMICHORDATA 

Saccoglossus kowalevskii 

1 
0 
0 

433 
-423 

49 
15 
13 

8 
18 
10 

7 
7 
4 
3 
0 
1 
0 
1 
1 
1 
1 
0 
1 
1 
0 

MEAN 
,r:. 

0.3 

432.3 
414.7 

26.0 
9.0 
9.0 
8.3 
6.7 
6.0 
2.7 
2.3 
1.7 
1.3 
0.7 
0.7 
0.7 
0. 7 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

1 0 0.7 
1 0 0.3 
1 0 0.3 

0 1 0.3 



TOTAL NUkBLK uf ‘L- 

TOTAL NUMBER OF INDIVIDUALS 
S-ON-WEINER DIVERSITY 
SIMPSON'S DOHINANCE INDEX 
SPECIES RICHNESS 
EVENNESS . . - 

TOTAL STATION STATISTICS 

5;; 18;: 13:; 
1.497 1.444 ,1.702 
0.283 0.308 o-250 
2.06 3.33 3.46 
0.57 0.44 0.52 

TOTAL NUMBER OF TAXA 
HEAN -ER OF INDIVIDUALS 
SHANNON-WEINER DIVERSITY 
SIMPSON'S DOMINANCE INDEX 
SPECIES:RICaESS 
EVENNESS 

36 
1242.7 

1.581 
0.275 

4.26 
0.44 

.1 



STUDY SITE = THAMES RIVER, CT 
STATION = T3SD2 
COIJZCTION DATE = NOVEMBER 1993 
SIEVE SIZE = O.Smm 

TAiA _ . . REP 1 .REP 2 REP 3 

NEMERTINEA 

Nemertinea 

ANNELIDA 

Cossura longocirrata 196 
Mediomastus ambiseta 68 
Oligochaeta 45 
Streblospio benedicti 37 
Sigambra tentaculata 4 
Nephtyidae 0 
Syllidae 0 
Podarkeopsis levifuscina 1 

GASTROPODA 

Astyris lunata 
Gastropoda 

BIVALVIA 

Nucula annulata 
Yoldia limatula 
Mulinia lateralis 
Tellina agilis 
Gemma gemma 

CRUSTACEA 

Microdeutopus gryllotalpa 0 1 
Paracaprella tenuis 0 1 

1 

0 
0 

0 

423 
34 
47 
28 

1 
1 
1 
0 

1 
1 

0 

147 
43 
35 
43 

8 
0 
0 
0 

0 
0 

12 
4 
3 
1 
0 

0 
0 

MEAN 
,‘--% 

0.. 3 

255.3 
48.3 
42.3 . 
36.0 

4.3 
0.3 
0.3 
0.3 

0.3 
0.3 

8.0 
4.3 
4.0 
1.0 
0.3 

TOTAL NUMBER OF TAXA 12 14 9 
TOTAL NUMBER OF INDIVIDUALS 365 559 296 
SEANNON-WEINER DIVERSITY 1.388 0.976 1.512 
SIbiPSON'S DOMINANCE INDEX o-3.49 0.586 0.305 
SPECIES RICRNESS 1.86 2.05 1.41 
EVENNESS 0.56 0.37 0.69 

TOTAL STATION STATISTICS 

TOTAL NUMBER OF TAXA 18 
HEAN NUM3ER OF INDIVIDUALS 406.7 
SRANNON-WEINER DIVERSITY 1.282 
SIMPSON'S DOMINANCE INDEX 0.428 
SPECIES RICRNESS 2.39 
EVENNESS 0.44 

0.3 
0.3 

/--3 



STUDY SITE = TRAMES RIVER, CT 
STATION = T3SD3 
COLLECTION DATE = NOVEHRER 1993 
SIEVE SIZE = O.Smm 

TiXA _ REP 1 REP 2 .- 

ANNELIDA 

Cossura longocirrata 
Mediomastus ambiseta 
Streblospio benedicti 
Oligochaeta 
Leitoscoloplos sp. 
Pectinaria gouldii 
Aricidea (Acmira) catherinae 
Hypereteone heteropoda 

' Tharyx sp. 'A 
Typosyllis alternata 
Polydora. cornuta 
Streptosyllis pettiboneae 
Nephtys incisa 

BIVALVIA 

Mulinia lateralis 
Yoldia limatula 
Tellina agilis 
Mya arenaria 
Nucula annulata 
Petricola pholadiformis 
Mysella planulata 
Mytilus edulis 

CRUSTACEA 

Ampelisca abdita 0 1 0 0.3 
Leptocheirus pinguis 1 0 0 0.3 
Leucon americanus 0 1 0 0.3 

690 901 307 632.7 
188 251 47 162.0 

44 65 19 42.7 
46 40 18 34.7 

4 10 7 7.0 
4 5 3 4.0 
2 4 0 2.0 
2 2 0 1.3 
2 1 0 1.0 
2 0 0 0.7 
0 2 0 0.7 
0 1 0 0.3 
0 1 0 0.3 

39 26 8 24.3 
4 5 3 4.0 
2 1 1 1.3 
0 2 1 1.0 
1 1 0 0.7 
2 0 0 0.7 
1 0 0 0.3 
1 0 0 0.3 

REP 3 MEAN 

TOTAL NRMRER OF TAXA 18 ' 19 10 
TOTAL NUMBER OF INDIVIDUALS 1035 1320 414 
SELANNON-WRINER DIVERSITY 1.140 1.072 0.992 
SIMPSON'S DOMINANCE INDEX 0.483 0.506 0.568 
SPECIES RICRNESS 2.45 2.51 1.49 
EVENNESS 0.39 0.36 0.43 

TOTAL STATION STATISTICS 

TOTAL NUMBER OF TAXA 
MEAN N-UMPER OF INDIVIDUALS 
SEANNON-WEINER DIVERSITY 
SIMPSON'S DOMINANCE INDEX 
SPECIES RICHNESS 
EVENNESS 

24 
923.0 
1.098 
0.505 

2.90 
0.35 



STUDY SITE = TAAMES RIVER, CT 
STATION = T3SD4 
COLLECTION DDATE = NOVEMBER 1993 
SIEVE SIZE = O.Smm 

TAJLA . . REP 1 REP 2. REP 3 MEAN 
f--y 

NEMERTINEA 

Nemertinea 0 1 0 0.3 

ANNELIDA 

Streblospio benedicti 80 89 
Cossura longocirrata 70 76 
OIigochaeta 65 36 
Mediomastus. ambiseta 47 59 
Leitoscoloplos sp. 5 15 
Hypereteone heteropoda 1 0 
Aricidea (Acmira) catherinae 1 1 
Pectinaria gouldii 0 3 
Polycirrus spp. 0 3 
Tharyx sp. A 0 1 
Paranaitis speciosa 0 0 
Nephtys caeca 1 0 
Nereididae 0 1 

GASTROPODA 

Haminoea solitaria 
Crepidula spp. 

BIVALVIA 

Mulinia lateralis 36 47 38 40.3 
Yoldia limatula 8 13 11 10.7 
Mya arenaria 7 3 3 4.3 
Nucula annulata 0 0 2 0.7 
Tellina agilis 0 1 0 0.3 
Mercenaria mercenaria -1 0 0 0.3 

CRUSTACEA 

Ampelisca abdita 

2 
0 

1 
1 

127 
‘12 9 

90 
83 

3 
6 
4 
3 
0 
0 
1 
0 
0 

2 
0 

98.7 
91;7 
63.7 
63.0 

7.7 
2.3 
2.0 
2.0 
1.0 
0.3 
0.3 
0.3 
0.3 

1.7 
0 . 3 .=----.\~ 

2 

TOTAL NIJMBER OF TAXA 14 18 15 
TOTAL NUMBER OF INDIVIDUALS 326 360 510 
SHANNON-WEINER DIVERSITY 1.890 2.045 1.873 
SIMPSON'S DOMINANCE INDEX 0.180 0.164 0.190 
SPECIES RICZZNESS 2.25 2.89 2.25 
EVENNESS 0.72 0.71 0.69 



TOTAL STATION STATISTJiCS 

TOTAL N'LMBER OF TZAXA 23 
MEAN NUMBER OF INDIVIDUALS 390.7 
SfIA.N?JON-WEINER DIVERSITY . . 1.967 
SIMPSON/-S DOMINANCE INDEX 0.176 
SPECIES RICXNESS 3.10 

EVENNESS 0.63 



STUDY SITE = TWAMES KLVr;K, G'I' 
STATION = TQSDI 
COLLECTION DATE = NOVRMRER 1993 
SIEVE SIZE = 0.5mm 

TAjIA . . - 

PLATYHELMINTHES 

Turbellaria 

ANNELIDA 

Mediomastus ambiseta 
Cossura longocirrata 
Aricidea (Acmira) catherinae 
Oligochaeta 
Polycirrtis spp. . 
Levinsenia gracilis 
Streblospio benedicti 
Nephtys incisa 
Maldanidae 
Scolelepis bousfieldi 

,Lumbrineridae 
Tharyx sp. A 
Microphthalmus aberrans 
Streptosyllis pettiboneae 
Ninoe nigripes 
Eumida sanguinea 
Leitoscoloplos sp. 
Macroclymene zonalis 
Melinna maculata 
Polycirrus eximius 
Typosyllis alternata 
Polydora socialis 
Sabellidae 
Ampharete arctica 
Pherusa affinis 
Pholoe minuta 
Sigambra tentaculata 
Cirrophorus sp. 

GASTROPODA 

Acteocina canaliculata 
Eupleura caudata 
Crepidula spp. 
Natica pusilla 

BIVALVIA 

Nucula annulata 195 

Yoldia limatula 15 
Mulinia lateralis 8 
Tellina agilis 0 
Macoma tenta 1 
Pandora gouldiana 0 
Petricola pholadiformis 0 

REP 1 REP 2 REP 3 

0 

259 112 109 
176 86 45 

71 17 50 
23 27 8 
14 8 29 
11 14 11 
20 4 12 
10 10 11 
16 5 9 

6 7 3 
4 3 2 
2 3 2 
0 0 4 
3 0 1 
0 2 1 
2 0 1 
1 1 1 
0 0 3- 
1 1 1 
1 1 0 
1 0 0 
1 0 0 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 1 0 

0 

2 
1 
0 
0 

92 
14 

9 
2 
0 
0 
0 

1 

0 
1 
1 
1 

157 
22 
20 

1 
1 
1 
1 

MEAN 
.~---I . 

0.3 

160.0 
102.3 

4'6.0 
19.3 
17.0 
12.0 
12.0 
10.3 
10.0 

5.3 
3.0 
2.3 
1.3 
1.3 
1.0 
1.0 
1.0 
1.0 
1.0 
0.7 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3. 
0.3 

1.0 
0.7 
0.3 
0.3 

148.0 
17.0 
12.3 

1.0 
0.7 
0.3 
0.3 



CHELICERATA 

Anoplodactylus petiolatus 

Cf?USTACEA 
. . 

LeptocTeirus pinguis 
Ampelisca abdita 
Leucon americanus 
Microprotopus raneyi 
Balanus sp. 

PHORONIDA 

Phoronis sp. 

HEMICHORDATA 

Saccoglossus kowalevskii 6 4 3 4.3 

1 0 0 0.3 

1" 3 0 1.3 
1 1 1 1.0 
1 0 0 0.3 
0 1' 0 0.3 
1 0 0 0,. 3 

0 1 0 0.3 

TOTAL NUMRER OF TAXA 30 28 37 
TOTAL N7JMRER OF INDIVIDUALS 853 432 519 
SHANNON-WEINER DIVERSITY 2.020 2.261 2.331 
SIMPSON'S DOMINANCE INDEX 0.197 0.162 0.161 
SPECIES RICRNESS 4.30 4.45 5.76 
EVEN-NESS 0.59 0.68 0.65 

TOTAL STATION STATISTICS 

TOTAL N-UMRER OF TAXA , 
MEAN NUMBER OF INDIVIDUALS 
SEAN-NON-WEINER DIVERSITY 
SIMPSON'S DOMINANCE INDEX 
SPECIES RICHNESS 
EVENNESS 

48 
601.3 
2.230 
0.171 

6.27 
0.58 



STUDY SITE = TRAMES RIVER, CT 
STATION = T4SD2 
COLLECTION DATE = NOVEMBER 1993 
SIEVE SIZE = 0.51nm 

TA2k . . - REP 1 REP 2 REP 3 

NEMERTINEA 

Nemertinea 1 0 3 1.3 

ANNELIDA 

Cossura longocirrata 117 162 232 170.3 
Mediomastus ambiseta 213 111 168 164.0 
Streblospio benedicti 79 20 78 59.0 
Oligochaeta 31 17 62 36,'7 
Leitoscoloplos‘sp. 19 11 9 13.0' 
Hypereteone heteropoda 2 1 6 3.0 
Pectinaria gouldii 4 1 3 2.7 
Tharyx sp. A 2 2 3 2.3 
Polycirrus spp. 2 0 3 1.7 
Streptosyllis pettiboneae 1 0 3 1.3 
Maldanidae 0 1 2 1.0 
Scolelepis bousfieldi 2 0 0 0.7 
Aricidea (Acmira) catherinae 0 1 0 0.3 
Cirrophorus sp. 1 0 0 0.3 
Levinsenia gracilis 0 0 1 0.3 
Spiochaetopterus costarum 0 0 1 0.3 
Nephtys incisa 0 0 1 0.3 
Macroclymene zonalis 0 0 1 0.3 F--Y 

BIVALVIA 

Nucula annulata 1 
Yoldia limatula 0 
Aliqena elevata 1 

CRUSTACEA 

Ampelisca abdita 1 

MEAN 
i-, 

2.0 
0.3 
0.3 

0.7 

TOTAL NUMUER OF TAXA 16 11 19 
TOTAL NUMRER OF INDIVIDUALS 477 328 582 
SHANNON-WEINER DIVERSITY 1.518 1.272 1.600 
SIMPSON'S DOMINANCE INDEX 0.293 0.366 0.272 
SPECIES RICRNESS 2.43 1.73 2.83 
EVENNESS 0.55 0.53 0.54 

TOTAL STATION STATISTICS 

TOTAL NUMBER OF TAXA 23 
MEAN NUMRER OF INDIVIDUALS 462.3 
SHANNON-WEINER DIVERSITY 1.540 
SIMPSON'S DOMINANCE INDEX 0.285 
SPECIES RICRNESS 3.04 
EVENNESS 0.49 

/-a ; :. 



STUDY SITE = THAMES RIVER, CT 
STATION = TJSD3 
COLLECTION DATE = NOVEMBER 1993 
SIEVE SIZE = 0.5mm 

TZk _ . . REP 1 REP 2, REP 3 . . . . . 11 .~ 

PLATYHELMINTHES 

Turbellaria 1 0 0 0.3 

ANNELIDA 

Mediomastus ambiseta 392 169 
Cossura longocirrata 276 . 120 
Streblospio benedicti 14 7 
Oligochaeta, . . 16 2 
Maldanidae 2 1 
Nephtys incisa 2 0 
Aricidea (Acmira) catherinae 0 1 
Scolelepis bousfieldi 2 0 
Pherusa affinis 0 1 
Pectinaria qouldii 1 0 
Sigambra tentaculata 1 0 

203 254.7 
a03 166.3 

4 8.3 
4 7.3 
2 1.7 
1 1.0 
1 0.7 
0 0.7 
0 0.3 
0 0.3 
0 0.3 

GASTROPODA 

2 0 0 0.7 Acteocina canaliculata 

BIVALVIA 
F""41 

Yoldia limatula 
Mulinia lateralis 
Nucula annulata 
Petricola pholadiformis 

15 11 9 ii:7 
14 4 13 10.3 

2 0 2 1.3 
1 0 0 0.3 

CHELICERATA 

Anoplodactylus petiolatus 1 0 0 0.3 

10 
342 

1.089 
0.446 

1.54 
0.47 

TOTAL N-UM3ER OF TAXA 16 9 
TOTAL NUMEER OF INDIVIDUALS 742 316 
SHANNON-WEINER DIVERSITY 1.141 1.046 
SIMPSON'S DOMINANCE INDEX 0.419 0.432 
SPECIES RICHNESS 2.27 1.39 
EVENNESS 0.41 0.48 

TOTAL STATION STATISTICS 

TOTAL NUMBER OF TAXA 18 
MEAN NUMBER OF INDIVIDUALS 466.7 
SEAN-NON-WEINER DIVERSITY 1.121 
SIMPSON'S DOMINANCE INDEX 0.427 
SPECIES RICHNESS 2.35 
EVENNESS 0.39 



STUDY SITE = TiU.MES RIVER, CT 
STATION = T4SD4 
COLLECTION DATE = NOVEHBER 1993 
SIEVE SIZE = 0.5mm 

TAh . . REP I REP 2 REP 3 - 

ANNELIDA 

Mediomastus ambiseta 
Aricidea (Acmira) catherinae 
Streblospio benedicti 
Cossura longocirrata 
Tharyx sp. A 
Clymenella torquata 
Leitoscoloplos sp. 
Spio setosa 

' Ampharete ajcctica 
Maldanidae 
Macroclymene zonalis 
Oligochaeta 
Polycirrus spp. 
Glycera spp. 
Phyllodoce mucosa 
Spiophanes bombyx 
Nephtyidae 
Spiochaetopterus costarum 
Polydora quadrilobata 
Polydora cornuta 
Glycera dibranchiata 
Hypereteone heteropoda 
Polygordius sp. 
Nephtys caeca 
Paraprionospio pinnata 
Glycera americana 
Glycinde solitaria 
Scalibregma inflatum 
Cirrophorus sp. 

GASTROPODA 

Crepidula maculosa 0 0 2 0.7 

BIVALVIA 

Tellina agilis 
Mulinia lateralis 
Yoldia limatula 
Mercenaria mercenaria 
Mya arenaria 
Nucula annulata 
Ensis directus 
Aligena elevata 
Petricola pholadiformis 
Pandora gouldiana 

215 247 282 248.0 
92 132 69 97.7 

108 84 56 82.7 
2 12 104 39.3 

34 19 17 23.3 
10 14 7 10.3 

1 8 8 5.7 '. 
4 7 0 3.7 
2 6 1 3.0 
1 6 1 2.7 
3 0 4 2.3 
1 3 3 2.3 
2 3 2 2.3 
1 3 2 2.0 
1 3 0 1.3 
3 1 0 1.3 
3 0 0 1.0 
0 2 1 1.0 
1 1 0 0.7 
0 2 0 0.7 
1 0 1 0.7 
1 1 0 0.7 ,d---x* 
0 1 0 0.3 
0 0 1 0.3 
0 0 1 0.3 
0 1 0 0.3 
0 1 0 0.3 
1 0 0 0.3 
1 0 0 O-3 

21 52 38 37.0 
19 22 5 15.3 

2 8 6 5.3 
5 3 1 3.0 
2 4 1 2.3 
1 1 5 2.3 
2 4 1 2.3 
1 3 0 1.3 
0 2 0 0.7 
2 0 0 0.7 

MEAN 



CRUSTACEA 

Ampelisca abdita 4 2. 28 '11.3 
Unciola sp. 0 3 0 1.0 

-Pagurus longicarpus 0 0 2 0.7 

HEMICHOREATA 
. 

Saccoglossus kowalevskii 1 0 1 0.7 

TOTAL NUM3ER OF T&2Vi 33 33 28 
TOTAL NUM3ER OF'INDIVIDUALS 548 661 650 
SEJWNON-WEINER DIVERSITY 1.967 2.134 1.950 
SIMPSON'S DOMINANCE INDEX 0.228 -0.205 0.239 
SPECIES RICHNESS 5.07 4.93 4.17 
EvENNEi3S 0.56 0.61 0.59 

TOTAL STATTON STATiSTICS 

TOTAL NUMBER OF TAXA 44 
MEAN NUMBER OF INDIVI?UALS 619.7 
S-ON-WEINER DIVERSITY 2.125 
SIMPSON'S DOMINANCE INDEX 0.213 
SPECIES RICHNESS 5.71 
EVENNESS 0.56 



0 1 0 
- 

STUDY SITE = THAMES RIVER, CT 
STATION = TSSDl 
COLLECTION DATE = NOVEMBER 1993 
SIEVE SIZE = O.Snm 

TAX% - . . REP 1 REP 2 REP 3 

PLATYHELMINTHES 

Turbellaria 

Nl3IERTINEA 

1 0 0 

Nemertinea 

ANNELIDA 

MEAN 
:f---, 

0.3 

0.3 

Mediomastus ambiseta 
Cossura longocirrata 
Oligochaeta 

. Streblospio benedicti 
Leitoscoloplos sp. 
Tharyx sp. A 
Polydora cornuta 
Hypereteone heteropoda 
Paranaitis speciosa 
Polycirrus spp. 
Pectinaria gouldii 
Maldanidae 
Nephtyidae 
Microphthalmus sczelkowii 

GASTROPODA 

40 114 
25 84 
49 31 
37 47 
21 12 

0 2 
0 0 
0 1 
0 0 
0 1 
0 0 
0 0 
1 0 
1' 0 

61 71.7 
91 66.7 
48 42.7 
27 37.0 
16 16.3 

4 2.0 
6 2.0 
1 0.7 
2 0.7 
0 0.3 
1 0.3 
1 0.3 
0 0.3 
0 0.3 

Littoridinops tenuipes 
Ilyanassa obsoleta 
Eupleura caudata 
Gastropoda 

BIVALVIA 

4 2.0 
0 1.0 
3 1.0 
2 0.7 

Mulinia lateralis 
Gemma gem.ma 
Mya arenaria 
Nucula annulata 
Yoldia limatula 

22 
13 

4 
0 
0 

9.7 
4.3 
1.3 
0.7 
0.7 

CRUSTACEA 

Ampelisca abdita 9 14 6 9.7 
Leptocheirus pinguis 0 1 0 0.3 

TOTAL NUMBER OF TAXA 12 13 18 
TOTAL ?JUMRER OF INDIVIDUALS 196 312 312 
SEANNON-WEINER DIVERSITY 1.940 1.671 2.134 
SIMPSON'S DOMINANCE INDEX 0.171 0.242 0.165 
SPECIES RICHNESS 2.08 2.09 2.96 
EVENNESS 0.78 0.65 0.74 

i--x I 1 



TOTAL sTATION STATISTICS 

TOTAL NUMBER OF TAXA 
Mw N'UM3ER OF INDIVIDUALS 

i 
SRANNON-ZEINER DIVERSITY . . 
,SIMPSON'S DOMINANCE INDEX 
SPECIES RICHNESS 
EVENNESS 

27 
273.3 
2.040 
0.178 

3.88 
0.62 



STUDY SITE = THAMES RIVER, CT 
STATION = TSSD2 
COLLECTION DATE = NOVEM3ER 1993 
SIEVE SIZE = 0.5mm 

TAkA . . REP 1 REP 2 - 

NEMERTINEA 

Nemertinea 4 2 3 3. . 0 

ANNELIDA 

Mediomastus ambiseta 209 220 190 206.3 . 
Cossura longocirrata 133 61 92 95.3 
Streblospio benedicti 69 135 61 88.3 -' 
Oligochaeta 71 50 45 55.3 
Hypereteone heteropoda 110 6 2 39.3 
Polycirrus spp. 33 51 18 34.0 
Leitoscoloplos Sp. 47 29 25 33.7 
Streptosyllis pettiboneae 19 8 8 11.7 
Polydora cornuta 6 1 10 5.7 
Polycirrus eximius 2 12 2 5.3 
Eumida sanguinea 2 2 7 3.7 
Podarkeopsis levifuscina 11 0 0 3.7 
Neanthes succinea 2 4 3 3.0 
Microphthalmus sczelkowii 5 4 0 3.0 
Tharyx sp. A 1 3 2 2.0 
Pectinaria gouldii 3 2 1 2.0 
Amphitrite ornata 1 0 4 1.7 
Glycera americana 0 2 1 1.0 i---Y 
Odontosyllis fulgurans 1 0 2 1.0 
Harmothoe extenuata 2 0 1 1.0 
Aricidea (Acmira) catherinae 0 1 1 0.7 
Polydora socialis 0 2 0 0.7 
Glycera spp. 0 1 1 0.7 
Nephtyidae 0 1 0 0.3 
Syllidae 0 0 1 0.3 
Pygospio elegans 0 1 0 0.3 
Spio setosa 0 1 0 0.3 
Spiochaetopterus costarum 1 0 0 0.3 
Sthenelais boa 0 0 1 0.3 
Scolelepis bousfieldi 1 0 0 0.3 

GASTROPODA 

Ilyanassa obsoleta 
Crepidula maculosa 
Astyris lunata 
Fargoa bushiana 
Eupleura caudata 
Crepidula spp. 
Odostomia sp. 
Haminoea solitaria 

BIVALVIA 

Mulinia lateralis 
Mya arenaria 

6 
2 

4 
0 
0 
2 
0 
0 
1 
1 

13 
13 

0 
1 
2 
0 
0 
1 
0 
0 

7 
4 

1.7 
0.7 
0.7 
0.7 
0.3 
0.3 
0.3 
0.3 

;----- 
=. 

8.7 
6.3 ' 

REP 3 MEAN 
i"‘" * 



Telllna aqllls 
Yoldia limatula 
Lyonsia arenosa 
Petricola pholadiformis 

m _.. C&JSTACEZA - 
F i ,, 

Ericthonius brasiliensis 
Microdeutopus gryllotalpa 
Ampelisca abdita 
Corophium spp. 
Paracaprella tenuis 
Edotea tribola 
Rhithropanopeus harrisii 
Luconacia incerta 

UROCHORDATA 

' Styela partita 0 0 11 3.7 
Molgula manhattensis 0 2 2 1.3 

4” 
3 
0 

; 
0 
2 

I 
3 
2 

53 18.0 
19 8.3 
10 6.3 

8 3.3 
8 3.0 
2 1.7 
0 0.3 
1 0.3 

;:; 
2.0. 
1.3 

TOTAL NUMBER OF TAXA 33 39 41 
TOTAL N-UHBER OF INDIVIDUALS 758 665 617 
SNANNON-WEINER DIVERSITY 2.256 2.301 2.510 
SIMPSON'S DOMINANCE INDEX 0.152 0.174 0.145 
SPECIES RICHNESS 4.83 5.85 6.23 
EVENNESS 0.65 0.63 0.68 

TOTAL STATION STATISTICS 

'*OTAL N~%DER OF T- 
MEAN NU?BER OF INDIVIDUALS 
SNAN-NON-WEINER DIVERSITY 
SIMPSON'S DOMINJkNCE INDEX 
SPECIES RICHNESS 
EVENNESS 

5s 
680.0 
2.503 
0.145 

7.09 
0.62 



STUDY SITE = THAHES RIVER, Cl’ 
STATION = TSSD3 
COLLECTION DATE = NOVEMBER 1993 
SIEVE SIZE = O.Smm 

TAiA _ . . 

ANNELIDA 

Cossura longocirrata 
Mediomastus ambiseta 
Streblospio benedicti 
Oligochaeta 
Leitoscoloplos sp.. 
Polydora cornuta 
Hypereteone heteropoda 
Pectinaria gouldii 
Tharyx sp. ri 
Microphthalmus sczelkowii 
Nephtys incisa 
Neanthes succinea 

GASTROPODA 

Eupleura caudata 

BIVALVIA 

Mulinia lateralis 11 27 23 20.3 
,Yoldia limatula 0 2 7 3.0 
Mya arenaria 0 1 3 1.3 i--h 
Tellina agilis 1 0 0 0.3 

CRUSTACEA 

Ampelisca abdita 4 6 5 5.0 
Microdeutopus gryllotalpa 0 0 1 0.3 

REP 1 REP 2 REP 3 

12 51 136 66.3 
10 58 . 60 42.7 
35 35 42 37.3 
11 14 27 .17.3 

5 1 12 6.0 
0 6 '3 3.0 
1 3 1 1.7 
0 1 2 1.0 
0 0 1 0.3 
0 0 1 0.3 
0 1 0 0.3 
1 0 0 0.3 

0 0 1 

MEAN 
/a 

0.3 

TOTAL NUMBER OF TAXA 1.0 13 
TOTAL NUMBER OF INDIVIDUALS 91 206 
S-ON-WEINER DIVERSITY 1.834 1.869 
SIMPSON'S DOMINANCE INDEX 0.212 0.193 
SPECIES RICENESS 2.00 2.25 
EVENNESS 0.80 0.73 

TOTAL STATION STATISTICS 

16 
325 

1.810 
0.240 

2.59 
0.65 

TOTAL NUMUER OF TAXA 19 
MEAN N-UHBER OF INDIVIDUALS 207.3 
SKANNON-WEINER DIVERSITY 1.918 
SIMPSON'S DOMINANCE INDEX 0.196 
SPECIES RICHNESS 2.80 
EVENNESS 0.65 



STUDY SITE = THAHES RIVER, Cl 
STATION = TSSD4 
COLLECTION DATE = NOVEMBER 1993 
SIEVE SIZE = 0.5mm 

T?kA . . REP 1 REP 2 REP 3 - 

NEMERTINEA 

Nemertinea 1 

ANNELIDA 

Mediomastus ambiseta 396 375 376 382.3 
Streblospio benedicti 220 -127 105 150.7 
Leitoscoloplos sp. 47 50 30 42.3 _ 
Oligochaeta 22 32 33 29.0 
Pygospio elegans 27 26 25 26.0 
Spio setosa 23 21 22 22.0 
Polydora cornuta 12 24 8 14.7 
Clymenella torquata 12 2 10 8.0 
Hypereteone heteropoda 6 3 4 4.3 
Tharyx sp. A 5 3 2 3.3 
Maldanidae 8 0 2 3.3 
Aricidea (Acmira) catherinae 3 2 2 2.3 
Cossura longocirrata 6 1 0 2.3 
Neanthes succinea 0 3 3 2.0 
Polycirrus spp. 1 2 2 1.7 
Marenzelleria viridis 2 2 0 1.3 
Eumida sanguinea 0 0 4 1.3 
Glycera americana 1 1 2 1.3 
Podarkeopsis levifuscina 1 0 2 1.0 
Glycera spp. 2 0 0 0.7 
Polydora socialis 0 2 0 0.7 
Phyllodoce mucosa 0 1 0 0.3 
Streptosyllis pettiboneae 0 0 1 0.3 
Amphitrite ornata 0 0 1 0.3 
Harmothoe extenuata 0 0 1 0.3 
Nephtyidae 1 0 0 0.3 
Microphthalmus sczelkowii 0 0 1 0.3 
Pectinaria gouldii 1 0 0 0.3 

GASTROPODA 

Ilyanassa obsoleta 0 
Eupleura caudata 2 
Urosalpinx cinerea 0 
Crepidula maculosa 0 

BIVALVIA 

Mulinia lateralis 
w Mya arenaria 

Tellina agilis 
Lyonsia arenosa 
Yoldia limatula 
Aligena elevata 

1 

26 22 20 22.7 
13 8 26 15.7 
12 11 2 8.3 

0 2 1 1.0 
2 1 0 1.0 
0 0 2 0.7 

4 2.0 

1.3 
0.7 
0.3 
0.3 



CRUSTACEA 

Ampelisca abdita 
Paracaprella tenuis 
Ericthonius brasiliensis 
Microdegtopus gryllotalpa 
Corophium spp. 
3alanus sp. 
Hutchinsoniella macracantha 
Crangon septemspinosa 
Corophium acherusicum 
Neomysis americana 
Luconacia incerta 

7 4 13 8.0 
0 7 0 2.3 
0 2 2 1.3 
0 2 2 1.3 
0 2 2 1.3 
1 1 0 0.7 
1 0 0 0.3 
0 0 1 0.3 
0 0 1 0.3 
1 0 0 0.3 
0 1 0 0.3 

UROCHORDATA 

Molguia manhattensis 0 1 0 6.3 

TOTAL NUMDER OF TAXA 30 34 35 
TOTAL NUHBER OF INDIVIDUALS 862 746 714 
SEANNON-WEINER DIVERSITY 1,839 1.889 1.897 
SIMPSON'S DOMINANCE INDEX 0.284 0.293 0.398 
SPECIES RICRNESS 4.29 4.99 S-17 
EVENNESS 0.54 0.54 0.53 

TOTAL STATION STATISTICS 

TOTAL NUHDER OF TAXA 51 
MEAN NUMBER OF INDIVIDUALS 774.0 
SHANNON-WEINER DIVERSITY 1.920 
SIMPSON'S DOMINANCE INDEX 0.290 
SPECIES RICRNESS 6-45 
EVENNESS 0.49 



APPENDIX G.3.3 

LABORATdRY DATA p6R‘ ESfUARINE ToxI%,N TEsll~G I.,. I - . . . ^ .__,,^ _,,_,.. “.~ ._;,. x,,^^... ._ ..,,. _ 

(ElT ENVIRONMENTAL) 



WATER QUALITY OF SEDIMENT TOXICITY TESTING .CONDUCTED ON ESTUARINE SEDIMENTS 
THAMES RIVER 

NSB-NLON, GROTON, CONNECTICUT 

I 
Sample ID # 
CONTROL 
EC-SDTR07-02 
EC-SDTRO6-02 
EC-SDTROS-02 
EC-T3SDl-02 
EC-8SD3-02 
EC-SDTR04-02 
EC-T4SD2-02 
ECSDTRO3-02 
EC-SDTR02-02 
EC-T3SD4-02 
EC-SDTROl -02 
Ref. Sediment 
Ref. Sediment 

T pH 
7.97 - 8.14 
7.97 - 8.17 
7.93 - 8.27 
7489 - 8.16 
8.01 - 8.37 
7.96 - 8.02 
8.03 - 8.24 
7.89 - 8.16 
8.08 - 8.33 
8.09 - 8.39 
7.80 - 7.95 

7.89 - 8.11 

Ampelisca abdita 
D.O. 

6.7 - 8.8 
6.5 - 8.8 
6.6 - 7.6 
6.4 - 8.4 
6.2 - 8.9 
6.4 - 8.7 
5.2 - 6.2 
7.2 - 7.4 
6.4 - 9.2 
6.4 - 8.8 
5.2 - 8.4 

6.2 - 8.0 

NH3 Salinity 

2.9-6.1 
5.68 

5.57 - 6.14 
5.46 - 6.08 
4.18-6.25 
4.06 - 8.48 
5.57 - 6.14 

8.48 
4.96 - 6.35 
3.50 - 7.03 

27.5 - 29.0 
26 - 28 
27 - 29 
24 - 27 

27.5 - 28 
27 - 28 
26-27 
28 - 29 
27 - 28 
26-26 

Temp 
19.8 - 20.7 
20.0 - 20.5 
19.8 - 20.6 
20.1 - 20.6 
19.9 - 20.7 
19.8 - 20.6 
19.9 - 20.6 
19.8 - 20.6 
19.8 - 20.9 
19.7 - 20.7 
19.8 - 20.7 

20.0 - 20.6 

l- pH 
7.74 - 7.95 
7.74 - 8.18 
8,08 - 8.49 
7.74 - 7.95 
7.89 - 8.15 
7.23 - 7.88 
7.99 - 8.46 
8.05 - 8.27 
7.98 - 8.37 
7.87 - 7.95 
8.04 - 8.05 

7.89 - 7.90 
7.75 - 8.00 

leptocheirus plumulosus 
D.O. 

4.2 - 4.9 
5.8 - 6.0 
5.6 - 6.5 
5.2 - 6.5 
5.6 - 6.2 
4.7 - 5.0 
6.0 - 6.7 
5.3 - 6.7 
5.7 - 6.7 
4.5 - 4.9 
4.2 - 5.3 

6.0 - 6.8 
6.0 - 6.4 

NH3 

2.94 
5.18 - 6.30 
4.40 - 5.91 
2.33 - 6.02 
7.23 - 7.88 
5.18 - 5.74 
4.40 - 5.91 

6.24 
3.50 - 4.90 
6.25 - 7.03 

Salinity 

20 - 20 
21 -28 
22 - 27 
21 - 27 
21 -27 
21 -25 
22 - 27 
21 -24 
18-25 
22-27 

1 
Temp 

24.4 - 25.9 
22.2 - 25.9 
23.7 - 26-O 
22.7 - 25.9 
23.7 - 26.0 
22.7 - 26.0 
22.7 - 26.0 
23.7 - 26.0 
22.7 - 26.0 
24.8 - 25.9 
24.6 - 25.8 

24.4 - 26.0 
24.8 - 25.9 



. 
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10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5109195 
Sample Identification: Reference Control Sediment 1 End Date: 5/l 9195 I 

Test System 
EPAl600/R-941025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Narrow River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 20°C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: Ampelisca abdira 
Source: East Coast Amphipod (Rec’d 5/8/95) 
Life Stage: 3-5 mm 

% Mortality During 48 Hr Prior to Test not determined 

Taxonomic Verification: RWK 5/3t95 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Ultra-Pure Water w/ “Instant Ocean” 
Preparation Date: 5lO8f95 

Dilution Pore 
Water Water 

Salinity (ppl) 28.5 
pH 8.11 7.28 
Conductivity (pmhoshm) Elii 46300 

Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

..*“I 

Control Sediment 
Source: Reference Control Sediment (Narrow River) 
Collection Date: 5/S/95 
Preservation: kept at 0-4°C in 4 L plastic jars 
Date/Time Added to Test Chambers: sms @I 3 PM 

Observations: fine particulates 
Collection Method: grab 

Test Sediment 
Source: N/A 
Collection Date: N/A Homogenized?: N/A 
Preservation: kept at 0-4°C in plastic 
Date/Time Added to Test Chambers: NIA 
Observations: N/A 
Coliection Method: N/A 
Shipment: Overnight at 4°C 

r~------ Food Preparation 
Source: N/A 
~ Purchase Date: Preparation Date: 
Preservation: N/A 
Preparation Method: NlA 

N/A 

Feeding Rate: N/A 

Hold Time: N/A 

Test Chambers 
Type: Glass 1 L jars 
Sediment Volume: I75 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10 cm 
Aeration: Continuous w/ 2 mL pipette 



s . . - 

10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/09/95 
m9.57 Sample Identification: Thames R. (EC-SDTR07-02) 1 End Date: S/l 9195 

Test System 
EPJJ600iR-941025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed ifi each replicate. Sediment from the Thames River was used in the control treatment. Test 

organisms were not fed during the test. The test was conducted at a temperature of20”C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: Ampelisca abdita 
Source: East Coast Amphipod (Rec’d 5/S/95) 
Life Stage: 3-S mm 
% Mortality During 48 Hr Prior to Test not determined 

Taxonomic Verification: RWU .xX/95 

Culturing: as received 

Observations: Cultures healthy 
A-cclimation: None 

Dilution Water 
Type: Ultra-Pure Water w/ “Instant Ocean” 
Preparation Date: 5108195 

Dilution Pore 
Water Water 

Salinity (ppl) 28.5 . 
PH 8.11 7.28 
Conductivity (pmhoskm) EliI 46300 

Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equiiibrate 
overnight. 

Control Sediment 
Source: Thames River (EC-SDTROI-02) 
Collection Date: S/3/95 
Preservation: kept at 0-4°C in 1 L plastic jars 
Date/Time Added to Test Chambers: SAt9J@3PM 
Observations: organic 
Collection Method: ponar grab 

Test Sediment 
Source: Thames River (EC-SDTR07-02) 
Collection Date: 513195 Homogenized?: yes 
Preservation: kept at 0-4°C in plastic 
DateRime Added to Test Chambers: S,XG@I 3 PM 

Observations: organic 
Collection Method: ponar grab 
Shipment: Overnight at 4OC 

Food Preparation Test Chambers 
Source: N/A 
Purchase Date: 
Preservation: N/A 
Preparation Method: 

Feeding Rate: N/A 

Hold Time: N/A 

Preparation Date: 

N/A 

NIA 

Type: Glass 1 L jars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10 cm 
Aeration: Continuous w/2 mL pipette 



- . . 
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10 DAY AMPELISCA SEDIMEiVT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
Sample Identification: Thames R. (EC-T3SDl-02) 

Test System 

(Start Date: 5109195 
1 End Date: 5/19/95 I 

EPiV600/R-94/025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 20°C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms Dilution Water 
Order: Amphipoda 
Species: Ampelisca abdita 
Source: East Coast Amphipod (Rec’d 5/S/95) 
Life Stage: 3-5 mm 

% Mortality During 48 Hr Prior to Test not determined 

Taxonomic Verification: RWK 513/95 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

Type: Ultra-Pure Water w/ “Instant Ocean” 
Preparation Date: 5108195 

. 

Saliniry (ppf) 
Pi-I 
Conductivity (pmhoskm) 
Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

Control Sediment 
Source: Thames River (EC-SDTROl-02) 
Collection Date: 5/3/95 
Preservation: kept at 0-4°C in I L plastic jars 
Date/Time Added to Test Chambers: 518195@3PM 
Observations: organic 
Collection Method: ponar grab 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: 
Preservation: N/A 
Preparation Method: N/A 

N/A 

I Feeding Hate: N/A 

Hold Time: N/A 

I Test Sediment 
‘Source: Thames River (ECT3SD I-02) 
Collection Date: 5/3/95 Homogenized?: yes 
Preservation: kept at 0-4OC in plastic 
Date/Time Added to Test Chambers: S~S@J PM 

Observations: organic 
Collection Method: ponar grab 
Shipment: Overnight at 4OC I 

I Test Chambers 
~ Type: Glass 1 L jars 
~ Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10 cm 
Aeration: Continuous w/ 2 mL pipette 
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10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5lW95 
1 

T3959 Sample Idkntifieation: Thames R. (EC-SDTR06-02) 1 End Date: 5f22l95 

Test System 
EPAf600AG941025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 20°C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: Ampelisca abdita 
Source: East Coast Amphipod (Rec’d 5/8/95) 
Life Stage: 3-5 mm 

% Mortality During 48 Hr Prior to Test not determined 

Taxonomic Verification: RWK 5/3/95 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Ultra-Pure Water wl “instant Ocean”. 
Preparation Date: 5108195 

Dilution Pore 
Water Water 

Salinity (ppr) 
PH 
Conductivity (pmhoskm) El 

28.5 
8.11 7.28 

46300 

Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

Control Sediment 
Source: Thames River (EC-SDTROl-02) 
Coliection Date: j/3/95 
Preservation: kept at 0-4”C in 1 L plastic jars 
Datemime Added to Test Chambers: mm @ 3 Pt.1 

Observations: organic 
Collection Method: ponar grab 

Test Sediment 
Source: Thames R. (EC-SDTR06-02) 
Collection Date: 5/3/95 Homogenized?: yes 
Preservation: kept at 0-4”C in plastic 
Date/Time Added to Test Chambers: UI IF)~ 8 3 PM 

Observations: organic 
Collection Method: ponar grab 
Shipment: Overnight at 4’C 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: 
Preservation: N/A 
Preparation Method: N/A 

Feeding Rate: N/A 

Hold Time: N/A 

N/A 

Test Chambers 
Type: Glass 1 L jars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10 cm 
Aeration: Continuous w/ 2 mL pipette 
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10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/12/95 
T3960 Sample Identification: Thames R. (EC-T4SD2-02) ) End Date: 512295 

Test System 
EPAl600lR-941025 Method 100.4 

The test was set as a Pass/Pail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 20°C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: Ampeiisca abdita 
Source: East Coast Amphipod (Rec’d 518195) 
Life Stage: 3-5 mm 

% Mortality During 48 Hr Prior to Test not detramined 

Taxonomic Verification: RWK 513195 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Ultra-Pure Water w/ “Instant Ocean” 
Preparation Date: 5108195 

Dilution Pore 
Water Water 

Salinity (ppt) 28.5 
PH 8.11 7.28 
Conductiviq (jmthos/cm) EH 46300 

Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

Control Sediment II Test Sediment 
Source: Thames River (EC-SDTROl-02) 
Collection Date: j/3/95 
Preservation: kept at 04°C in 1 L plastic jars 
i Date/Time Added to Test Chambers: Si&93@3PM 
‘Observations: organic 
Collection Method: ponar grab 

Source: Thames R. (EC-T4SD2-02) 
Collection Date: 5/3/95 
~ Preservation: 

Homogenized?: yes 
kept at 0-4OC in plastic 

Datflime Added to Test Chambers: S/I IBJ @ 3 PM 

Observations: organic 
Collection Method: ponar grab 
Shioment: Overnight at 4°C 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: NIA 

Preservation: N/A 
Preparation Method: N/A 

Feeding Hate: N/A 

Hold Time: N/A 

Test Chambers 
Type: Glass 1 L jars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10cm 
Aeration: Continuous w/2 mL pipette 



10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

I Lab ID# Client: Haliiburton NUS 
T79hl Samale Identification: Thames R. (EC-SDTROS-02) 

1 Start Date: s/09/95 
i End Date: S/l 9195 I 

Test System 
EPAf600lR-941025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 20°C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: Ampehca abdifa 
Source: East Coast Amphipod (Rec’d 5/S/95) 
Life Stage: 3-5 mm 

% Mortality During 48 Hr Prior to Test not determined 

Taxonomic Verification: RVVK 5/3/95 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

II Type: 
Dilution Water 

Ultra-Pure Water w/ “Instant Ocean” 
5108l95 

Dilution Pore 
Water Water q 28.5 

8.11 7.28 
46300 

Instant Ocean added until 
lldesired salinity reached. Allowed to equilibrate 

II overnight. 

Control Sediment 
Source: Thames River (EC-SDTROI-02) 
Collection Date: 5/3/95 
Preservation: kept at 0-4°C in I L plastic jars 
Date/Time Added to Test Chambers: SiW9S@3PM 

Observations: organic 
Collection Method: ponar grab 

I Test Sediment 
~ Source: Tharnes R. (EC-SDTROS-02) 
~ Collection Date: 513/95 Homogenized?: yes 
Preservation: kept at 0-4°C in plastic 
DateITime Added to Test Chambers: swl~~ PM 

~ Observations: organic 
Collection Method: 

1 Shipment: 
ponar grab 

Overnight at 4“C I 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: 
Preservation: N/A 
Preparation Method: N/A 

Feeding Rate: N/A 

Hold Time: N/A 

N/A 

Test Chambers 
Type: Glass 1 L jars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10cm 
Aeration: Continuous w/ 2 mL pipette 



10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Test System 
EPAl600lR-941025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 20°C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: Ampelisca abdita 
Source: East Coast Amphipod (Rec’d 5/S/95) 
Life Stage: 3-5 mm 

% Mortality During 48 Hr Prior to Test not determined 

Taxonomic Verilication: RWK 5/3/95 

Culturing: as received 

Observations: ‘Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Ultra-Pure Water w/ “Instant Ocean” 

5/08/95 Preparation Date: 
Dilution Pore 
Water Water 

Saliniry (ppt) 

El 

28.5 
PH 8.11 7.28 
Conduclivity (pmhoskm) 46300 

Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

Control Sediment 
Source: Thames River (EC-SDTROI-02) 
Collection Date: 513195 
Preservation: kept at 0-4”C in 1 L plastic jars 
Date/Time Added to Test Chambers: Sl&9S @I 3 Phf 

Observations: organic 
Collection Method: ponar grab 

Test Sediment 
Source: Thames River (EC-SDTR04-02) 
Collection Date: 5/3/95 Homogenized?: yes 
Preservation: kept at 0-4’C in plastic 
Date/Time Added to Test Chambers: SJBBS@ 3 PM 

Observations: organic 
Collection Method: ponar grab 
Shinment: Overnight at 4°C 

Food Preparation Test Chambers 
Source: N/A Type: Glass 1 L jars 
Purchase Date: Preparation Date: N/A Sediment Volume: I75 mL 
Preservation: N/A Sediment Depth 3 cm 
Preparation Method: NIA Overlying Water Volume: 800 mL 

Overlying Water Depth: 10cm 
Feeding Rate: N/A Aeration: Continuous w/ 2 mL pipette 

Hold Time: N/A 



10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/09/95 
T3963 Sample Identification: Thames R. (EC-SDTR03-02) 1 End Date: 5f 19195 

Test System 
EPAf600fR-941025 Method 100.4 

The test was set as a Pass/Pail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 20°C and a continuous light 
cycle. Test vessels were I L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: Ampelisca abdifa 
Source: East Coast Amphipod (Rec’d 5/8/95) 
Life Stage: 3-5 mm 

% Mortality During 48 Hr Prior to Test not determined 

Taxonomic Verification: RWK 5/3/95 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

Diiution Water 
Type: Ultra-Pure Water wl “Instant Ocean” 
Preparation Date: 5108195 

Dilution Pore 
Water Water 

Saliniy (ppr) 
PH 

EEI 

28.5 
8.11 7.28 

Conductivity (pmhoskm) 46300 

Preparation Method: instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

II 

Control Sediment 
Source: Thames River (EC-SDTRO l-02) 
Collection Date: 5/3/95 
Preservation: kept at 04°C in 1 L plastic jars 
Date/Time Added to Test Chambers: 518195@3PM 
Observations: organic 
Collection Method: ponar grab 

Test Sediment 
Source: Thames River (EC-SDTR03-02) 
Collection Date: S/3/95 Homogenized?: yes 
Preservation: kept at 0-4OC in plastic 
DateRime Added to Test Chambers: ~5 a 3 PM 

Observations: organic 
Collection Method: ponar grab 
Shipment: Overnight at 4OC 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: 
Preservation: N/A 
Preparation Method: N/A 

Feeding Rate: N/A 

Hold Time: N/A 

N/A 

Test Chambers 
IType: Glass 1 L jars 
isediment Volume: 175 mL 
#Sediment Depth 3 cm 
Overlying Water Volume: 800 mt 
Overlying Water Depth: 1Ocm 
Aeration: Continuous w/ 2 mL pipette 
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10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5lO9l95 
T3972 Sample Identification: Goss Cove (EC-8SD3-02) 1 End Date: 5119195 I 

Test System 
EPA/600iR-941025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of I75 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment From the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 20°C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: Ampelisca abdita 
Source: East Coast Amphipod (Rec’d 518195) 
Life Stage: 3-5 nun 

% Mortality During 48 Hr Prior to Test not determined 
Taxonomic Verification: RWK !Xl95 
Culturing: as received 

Dilution Water 
Type: Ultra-Pure Water wl “Instant Ocean” 
Preparation Date: 5108195 

Salinip (ppf) 
PH 
Conductivity (pmhoskm) 
Preparation Method: 

I ( 46300 

Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 

Observations: Cultures healthy overnight. 
Acclimation: None 

Control Sediment 
Source: Thames River (EC-SDTROl-02) 
Collection Date: 5/3/95 
Preservation: kept at 0-4”C in 1 L plastic jars 
Date/Time Added to Test Chambers: 5&95@1PM 

Observations: organic 
Collection Method: ponar grab 

Food Preparation 
Source: N/A 
~ Purchase Date: Preparation Date: 
~ Preservation: N/A 
‘Preparation Method: N/A 

‘Feeding Rate: NIA 

‘Hold Time: N/A 

Test Chambers 
Type: Glass 1 L jars 

NIA Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10cm 
Aeration: Continuous w/ 2 mL pipette 

II 

..----. 

Test Sediment 
iSource: Goss Cove (EC-8SD3-02) 
Collection Date: 5/3/95 Homogenized?: yes 
Preservation: kept at 0-4’C in plastic 
Date/Time Added to Test Chambers: 5~~5~3 PM 

Observations: organic 
Collection Method: ponar grab 
Shipment: Overnight at 4’C 
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10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Haliiburton NUS 1 Start Date: 5109195 
Sample Identification: Thames R. (EC-SDTR02-02) 1 End Date: 5119f95 

Test System 
EPAf600fR-941025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 20°C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms II Dilution Water 
Order: Amphipoda 
Species: Ampelisca abdita 
Source: East Coast Amphipod (Rec’d 5/g/95) 
Life Stage: 3-5 mm 

% Mortality During 48 Hr Prior to Test not determined 

Taxonomic Verification: RWK 513l95 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

IITwe: Ultra-Pure Water w/ “Instant Ocean” 
/Preparation Date: 5/08/95 

Salinity (pp/,J 
PN 
Conductivity (pmhoskm) 
Preparation Method: Instant Ocean added until 

lldesired salinity reached. Allowed to equilibrate 

II overnight. 

I Control Sediment II Test Sediment I 
Source: Thames River (EC-SDTRO I-02) 
Collection Date: 5/3/95 
Preservation: kept at 0-4OC in 1 L plastic jars 
Date/TXme Added to Test Chambers: mm @ 3 PP.1 

Observations: organic 
CoIlection Method: ponar grab 

Source: Thames R. (EC-SDTROZ02) 
Collection Date: 513195 Homogenized?: yes 
Preservation: kept at 0-4”C in plastic 
Date/Time Added to Test Chambers: S~S@~PM 
Observations: organic 
Collection Method: ponar grab 
Shipment: Overnight at 4OC 

I Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: N/A 

Preservation: N/A 
Preparation Method: N/A 

Feeding Rate: NIA 

Hold Time: N/A 

Test Chambers 
Type: GIass 1 L jars 
Sediment Volume: I75 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 1Ocm 
Aeration: Continuous w/ 2 mL pipette 



10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
T3974 Sample Identification: Thames R. (EC-T3SD4-02) 

1 Start Date: 5109195 
(End Date: s/19/95 I 

Test System 
EPAl600/R-941025 Method 100.4 

. The test was set as a Pass/Pail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 20°C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Amphipoda 
Species: Ampelisca abdita 
Source: East Coast Amphipod (Rec’d 518195) 
Life Stage: 3-S mm 

% Mortaiity During 48 Hr Prior to Test not determined 

Taxonomic Verification: RWK 5/3/95 . 

Culturing: as received 

Dihtion Water 
Type: Ultra-Pure Water wl “Instant Ocean” 
Preparation Date: 5108195 

Instant Ocean added until 
desired salinity reached. Allowed to equiIibrate 

Observations: Cultures healthy overnight. 
Acclimation: None 

Control Sediment 
Source: Thames River (EC-SDTRO I-02) 
Collection Date: 5/3/95 
Preservation: kept at 04°C in 1 L.plastic jars 
Date/Time Added to Test Chambers: SIB195 @ 3 PM 

Observations: organic 
Collection Method: ponar grab 

Test Sediment 
Source: Thames R. (EC-T3SD4-02) 
Collection Date: 513195 Homogenized?: yes 
Preservation: kept at 0-4OC in plastic 
Date/Time Added to Test Chambers: MVS~IPM 

Observations: organic 
Collection Method: ponar grab 
Shipment: Overnight at 4% I 

Food Preparation Test Chambers 
Source: N/A Type: Glass 1 L jars 
Purchase Date: Preparation Date: 'N/A Sediment Volume: 175 mL 
Preservation: N/A Sediment Depth 3 cm 
Preparation Method: NlA Overlying Water Volume: 800 mL 

Overlying Water Depth: 10cm 
Feeding Rate: N/A Aeration: Continuous w/2 mL pipette 

Hold Time: N/A 

..--” 
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10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
Sample Identification: Reference Sediment Control 

1 Start Date: s/9/95 
1 End Date: 511 Q/W I 

Test System 
EPA/600iR-941025 Method 100.4 

The test was set as a Pass/Pail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each rephcate. Sediment from the Narrow River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 25°C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Tanaidacea 
Species: Lepfocheirus plumulosus 
Source: Chesapeake Cultures Rec’d: 518195 
Life Stage: 2-4 mm 

% Mortality During 48 Hr Prior to Test none 

Taxonomic Verification: RWK 5/16/95 . 

Culturing: as received 

Dbset-vations: Cultures healthy 
4cclimation: None 

Dilution Water 
Type: Ultra-Pure Water wl “Instant Ocean” 
Preparation Date: SfO8l95 

Saliniry (ppf) 
pH 
Conductivity (pmhoskm) 
Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

I Control Sediment II Test Sediment 
Source: Reference Sediment (Narrow River) 
Collection Date: 5/S/95 
Preservation: kept at 0-4°C in 1 L plastic jars 
Date/Time Added to Test Chambers: sms@IIAM 
Observations: fine particuiates 
Collection Method: grab 

Source: N/A 
Collection Date: N/A Homogenized?: N/A 
Preservation:. N/A 
Date/Time Added to Test Chambers: WA 
Observations: N/A 
Collection Method: N/A 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: 
Preservation: N/A 
Preparation Method: NIA 

Feeding Rate: Not fed during test 

Hold Time: N/A 

N/A 

Test Chambers 
Type: Glass 1 Ljars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10cm 
Aeration: Continuous w/2 mL pipette 



w 
.- 

- /a 

10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: S/16/95 
Sample Identification: Reference Sediment Control 1 End Date: S/26/95 

Test System 
EPM600R-941025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Narrow River was used in the control treatment. Test 
organisms were not fed during fhe test. The test was conducted at a temperature of 25°C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Tanaidacea 
Species: Leptocheirus plumulosus 
Source: Chesapeake Cultures Rec’d: 5/l 5195 
Life Stage: 2-4 mm 

% Mortality During 48 Hr Prior to Test none 

Taxonomic Verification: RWK 5f16l95 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Ultra-Pure Water wl “Instant Ocean” 
Preparation Date: 5/08/95 

/Dilution lPOrfZ 1 I I 
-I 
er 

Salinity (ppt) 
PH 
Conductiviv (pmhoskm) 
Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

Control Sediment 
Source: Reference Sediment (Narrow River) 
Collection Date: 5/8/95 
Preservation: kept at 0-4”C in 1 L plastic jars 
Date/Time Added to Test Chambers: 5/9195@11AM 
Observations: fine particulates 
Collection Method: grab 

Test Sediment 
Source: N/A 
Collection Date: N/A Homogenized?: N/A 
Preservation: N/A 
Date/Time Added to Test Chambers: N/A 
Observations: N/A 
Collection Method: N/A 
Shipment: N/A 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: 
Preservation: N/A 
Preparation Method: NIA 

Feeding Rate: Not fed during test 

Hold Time: N/A 

N/A 

Test Chambers 
Type: Glass 1 L jars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: IOcm 
Aeration: Continuous w/ 2 mL pipette 

-----e , *. 



10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Halliburton NUS -’ 
Sample Identification: Thames R. (EC-SDTR07-02) 

1 Start Date: 519195 
1 End Date: 5/19/95 

Test System 
EPA/600lR-94/025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 25“C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

1 Test Organisms II Dilution Water 
Order: Tanaidacea 
Species: Leptocheirus plumulosus 
Source: Chesapeake Cultures Rec’d: 518, 5115195 
Life Stage: 2-4mm 

% Mortality During 48 Hr Prior to Test none 

Taxonomic Verification: RWK S/15/95 

Culturing: as received 

~Observations: Cultures healthy 
Acclimation: None 

IType: Ultra-Pure Water w/ “Instant Ocean” 
Preparation Date: 5/08/95 

Salinity (ppt) 
PH 
Conductivity (pmhoskm) 
Preparation Method: Instant Ocean added until 

i desired salinity reached. Allowed to equilibrate 
overnight. 

Control Sediment 
Source: Thames River (EC-SDTRO l-02) 
Collection Date: 5/3/95 
Preservation: kept at 0-4°C in 1 L plastic jars 
Date/Time Added to Test Chambers: S/l SIT195 @I 3 PM 
Observations: organic 
Collection Method: ponar grab 

Test Sediment 
Source: Thames R. (EC-SDTR07-02) 
Collection Date: 513195 Homogenized?: yes 
Preservation: kept at 0-4”C in plastic 
DateRime Added to Test Chambers: m93@13 PM 
Observations: organic 
Collection Method: ponar grab 
Shipment: Overnight at 4OC 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: NJA 

Preservation: N/A 
Preparation Method: N/A 

Feeding Rate: Not fed during test 

Hold Time: N/A 

Test Chambers 
Type: Glass 1 L jars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: IO cm 
Aeration: Continuous w/ 2 mL pipette 
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10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
T3958 timpIe Identitication: Thames R. (EC-T3SD I-02) 

1 Start Date: s/9/95 
1 End Date: 5/19/95 I 

Test System 
EPAl600/R-941025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 25°C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Tanaidacea 
Species: Leptocheints piumulosus 
Source: Chesapeake Cultures Rec’d: 5/8,5/15/95 
Life Stage: 2-4 mm 

% Mortality During 48 Hr Prior to Test none 
Taxonomic Verification: RVW 5/9/95 

Culturing: as received 

Type: Ultra-Pure Water w/ “Instant Ocean” 
Preparation Date: 5108195 

Salinity (ppr) 
PH 
Conductiviy (pmhoshm) 
Preparation Method: 

Observations: Cultures healthy 
Acclimation: None 

Dilution Water 

1 1 463001 

Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

Control Sediment 
Source: Thames River (EC-SDTROl-02) 
Collection Date: 5/3/95 
Preservation: kept at 0-4’C in 1 L plastic jars 
Date/Time Added to Test Chambers: Sm9S@3PM 
Observations: organic 
Collection Method: ponar grab 

I Test Sediment 
ISource: Thames R. (EC-T3SDl-02) 
‘Collection Date: 5/3/95 Homogenized?: yes 
Preservation: kept at 0-4”C in plastic 
Date/Time Added to Test Cham hers: MIF)S B 3 PM 

Observations: organic 
Collection Method: ponar grab 

IIShipment: Overnight at 4°C 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: N/A 

Preservation: N/A 
Preparation Method: N/A 

Feeding Rate: Not fed during test 
Hold Time: N/A 

Test Chambers 
Type: Glass 1 L jars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10cm 
Aeration: Continuous w/2 mL pipette 
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10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Test System 
EPA/600&94/025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 25OC and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Tanaidacea 
Species: Leptocheirus piumulosus 
Source: Chesapeake Cultures Rec’d: 5/8,5/15/95 
Life Stage: 2-4mm 

% Mortality During 48 Hr Prior to Test none 

Taxonomic Verification: RWK !i/9/95 

Culturing: 2s received 

Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Ultra-Pure Water w/ “Instant Ocean” 
Preparation Date: 5fO8f95 

Salinity (ppl) 
PH 
Conductivity (pmhoskm) 
Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

Control Sediment 
Source: Thames River (EC-SDTROI-02) 
Collection Date: 5/3/95 
Preservation: kept at 04°C in 1 L plastic jars 
Date/Time Added to Test Chambers: 511595 @ 3 PM 

Observations: organic 
Collection Method: ponar grab 

I 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: 
Preservation: N/A 
Preparation Method: N/A 

N/A 

Feeding Rate: Not fed during test 

Hold Time: N/A 

Test Sediment 
Source: Thames R. (EC-SDTR06-02) 
Collection Date: 5/3/95 Homogenized?: yes 
Preservation: kept at 0-4V in plastic 
Date/Time Added to Test Chambers: sms ar PM 

Observations: organic 
Collection Method: ponar grab 
Shipment: Overnight at 4°C 

Test Chambers 
Type: Glass I L jars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10cm 
Aeration: Continuous w/2 mL pipette 
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10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: s/9/95 
T3960 Sample Identification: Thames R. (EC-T4SD2-02) 1 End Date: 5/l 9195 

Test System 
EPAl600lR-941025 Method 100.4 

. The test was set as a Pass/Pail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of25”C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Tanaidacea 
Species: Leptocheints plumulosus 
Source: Chesapeake Cultures Rec’d: 5/8.5/15/95 
Life Stage: 2-4lNn 

% Mortality During 48 Hr Prior to Test none 

Taxonomic Verification: RWK 5/S/95 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Ultra-Pure Water w/ “Instant Ocean” 
Preparation Date: 5fOW95 

Dilution Pore 
Water Water 

Salinity (ppt) 

EEI 

22 
PH 7.75 7.28 
Conductivity (pmhoskm) 46300 

Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

.- 

Control Sediment 
Source: Thames River (EC-SDTROl-02) 
Collection Date: 5/3/95 
Preservation: kept at 0-4V in 1 L plastic jars 
Date/Time Added to Test Chambers: S/I w5 @ 3 PM 

Observations: organic 
Collection Method: ponar grab 

Test Sediment 
Source: Thames R. (EC-T4SD2-02) 
CoIIection Date: 5/3/95 Homogenized?: yes 
Preservation: kept at 0-4’C in plastic 
Date/Time Added to Test Chambers: S~S@~PM 

. Observations: organic 
Collection Method: ponar grab 
Shipment: Overnight at 4OC 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: NIA 

Preservation: N/A 
Preparation Method: N/A 

Feeding Rate: Not fed during test 

Hold Time: N/A 

Test Chambers 
Type: Glass 1 L jars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Voiume: 800 mL 
Overlying Water Depth: 10 cm 
Aeration: Continuous w/2 mL pipette 
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10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 519195 
T3961 Sample Identification: Thames R. (EC-SDTROS-02) 1 End Date: 5/19/95 

Test System 
EPAJ600lR-941025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment .fiom the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 25’C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Tanaidacea 
Species: Leptocheirus plumulosus 
Source: Chesapeake Cultures Rec’d: 5/8,5/15/95 
Life Stage: 2-4mm 

% Mortality During 48 Hr Prior to Test none 

Taxonomic Verification: RWK 519195 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Ultra-Pure Water w/ “Instant Ocean” 
Preparation Date: 5108195 

Salinity (jpl) 
PH 
Conductivity (pmhoskm) 
Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

Control Sediment 
Source: Thames River (EC-SDTRO l-02) 
Collection Date: 513195 
Preservation: kept at 0-4’C in 1 L plastic jars 
Date/Time Added to Test Chambers: 5/1si95@3PM 
Observations: organic 
Collection Method: ponar grab 

Test Sediment 
Source: Thames R. (EC-SDTROS-02) 
Collection Date: 5/3/95 iiomogeniz.ed?: yes 
Preservation: kept at 0-4’C in plastic 
Datflime Added to Test Chambers: s,a,w e 3 PM 

Observations: organic 
Coliection Method: ponar grab 
ShiDment: Overnight at 4“C 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: 
Preservation: N/A 
Preparation Method: N/A 

Feeding Rate: Not fed during test 

Hold Time: N/A 

N/A 

Test Chambers 
Type: Glass 1 L jars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10cm 
Aeration: Continuous wf 2 mL pipette 
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10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab iD# Client: Halliburton NUS 1 Start Date: 5/9/95 
T3962 Sample Idcntitication: Thames R. (EC-SDTROC02) 1 End Date: Sl19f95 I 

Test System 
EPAf600&94/025 Method 100.4 

The test was set as a Pass/Pail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 2YC and a continuous light 
cycle. Test vessels were I L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Tanaidacea 
Species: J.eptocheirus plumulosus 
Source: Chesapeake Cultures Rec’d: 5/8,5/ 15195 
Life Stage: 2-4mm 

% Mortality During 48 Hr Prior to Test none 

Taxonomic Verification: RWK 519195 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Ultra-Pure Water w/ “Instant Ocean” 
Preparation Date: YOSl95 

SaIiniv (pp!) 
PH 
Conduclivity (pmhoskm) 
Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

y---x 

Control Sediment 
Source: Thames River (EC-SDTROI-02) 
Collection Date: 5/3/95 
‘Preservation: kept at 0-4’C in I L plastic jars 
Date/Time Added to Test Chambers: 5/Iv95@3PM 

Observations: organic 
Collection Method: ponargrab 

Test Sediment 
Source: Thames R. (EC-SDTR04-02) 
Collection Date: 5/3/95 Homogeoized?: yes 
Preservation: kept at 04°C in plastic 
Date/Time Added to Test Chambers: ms @ 3 PM 

Observations: organic 
Collection Method: ponar grab 
Shinment: Overnight at 4“C 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: 
Preservation: N/A 
Preparation Method: NJA 

Feeding Rate: Not fed during test 

Hold Time: N/A 

N/A 

Test Chambers 
Type: Glass 1 L jars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10cm 
Aeration: Continuous w/ 2 mL pipette 



10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 519195 
T3963 Sample Identification: Thames R. (EC-SDTR03-02) 1 End Date: 5/l 9/95 I 

Test System 
EPA/600/R-941025 Method 100.4 

The test was set as a Pass/Pail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 25’C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Tanaidacea 
Species: Leptocheirus plumulosus 
Source: Chesapeake Cultures Rec’d: 5/S, 5115195 
Life Stage: 2-4nlm 

% Mortality During 48 Hr Prior to Test none 

Taxonomic Verification: RWK 519195 

Culturing: as received 

Observations: Cultures healthy 
Acciimation: None 

Dilution Water 
Type: Ultra-Pure Water wl “Instant Ocean” 
Preparation Date: 5108195 

Dilution Pore 

Salinity (ppt) 
PH 
Conductivity (pmhoskm) 
Preparation Method: 

Water Water 
22 

7.75 7.28 
46300 

Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

Control Sediment II Test Sediment 
Source: Thames River (EC-SDTROI-02) 
Coilection Date: 5/3/95 
Preservation: kept at 0-4’C in 1 L plastic jars 
Date/Time Added to Test Chambers: YlSJ95 @ 3 PM 

Observations: organic 
Collection Method: ponar grab 

Source: Thames R. (EC-SDTR03-02) 
,Collection Date: 5/3/95 Homogenized?: yes 
Preservation: kept at 04OC in plastic 
IDateJTime Added to Test Chambers: SBBSQ~PM 

‘Observations: organic 
Collection Method: ponar grab 
Shinment: Overnight at 4OC 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: 
‘Preservation: N/A 
Preparation Method: N/A 

I 
Feeding Rate: Not fed during test 

Hold Time: N/A 

NIA 

Test Chambers 
Type: Glass 1 L jars 
Sediment Voiume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10 cm 
Aeration: Continuous w/2 mL pipette 
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10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/16195 
T3972 Sample Identification: Goss Cove (EC-8SDS-02) 1 End Date: X26/95 

Test System 
EPA/600iR-94/025 Method 100.4 

. The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment repIicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 25°C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Tanaidacea 
Species: Leptocheirus plumulosus 
Source: Chesapeake Cultures Rec’d: 5/l 5195 
Life Stage: 2-4 mm 

% Mortality During 48 Hr Prior to Test none 
Taxonomic Verification: RWK 5116195 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Ultra-Pure Water w/ “Instant Ocean” 
Preparation Date: 5108195 

Dilution Pore 
Water Water 

Salinity (ppl) 22 
PH 7.75 7.28 
Conductivity (pmhoskm) EliI 46300 

Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

Control Sediment 
Source: Thames River (EC-SDTROI-02) 
Collection Date: 5/3/95 
Preservation: kept at 0-4”C in I L plastic jars 
DatefKme Added to Test Chambers: Sllsm @I 3 PM 
Observations: organic 
Collection Method: ponar grab 

& 
c 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: WA 

Preservation: N/A 
Preparation Method: NIA 

Feeding Rate: Not fed during Le.% 

Hold Time: N/A 

Test Sediment 
Source: Goss Cove (EC-8SDS-02) 
Collection Date: 5/3/95 Homogenized?: yes 
Preservation: kept at O-4% in plastic 
DateRime Added to Test Chambers: YISF)S @ 3 PM 
Observations: organic 
Collection Method: ponar @ab 
Shipment: Overnight at 4°C 

Test Chambers 
Type: Glass I Ljars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 1Ocm 
Aeration: Continuous wl2 mL pipette 
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10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
T3973 Sample Identification: Thames R. (EC-SDTROZ-02) 

[Start Date: 5116195 
1 End Date: 5126195 

Test System 
EPA/600fR-941025 Method 100.4 

The test was set as a Pass/Fail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight replicates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 25’C and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

Test Organisms 
Order: Tanaidacea 
Species: Leptocheirus plumulosus 
Source: Chesapeake Cultures Rec’d: 5/ 15195 
Life Stage: 2-4 mm 

% Mortality During 48 Hr Prior to Test none 

Taxonomic Verification: RWK 5116/95 

Culturing: as received 

II -- Preparation Date: 5108195 

Dilution Water 
II Type: Ultra-Pure Water w/ “Instant Ocean” 

Salinity (ppt) 
PH 
Conductivity (pmhoskm) 
Preparation Method: Instant Ocean ad< ded until 

I Observations: Cultures healthy 
Acclimation: None 

/de&ed salinity reached. Allowed to equilibrate 

II overnight. 

I Control Sediment II Test Sediment 
Source: Thames River (EC-SDTRO I-02j 
Coliection Date: 5/3/95 
Preservation: kept at 0-4°C in 1 L plastic jars 
Date/Time Added to Test Chambers: SflSlT5@?3PM 

Observations: organic 
Collection Method: ponar grab 

Source: Thames R. (EC-SDTROZ-02) 
Collection Date: 513195 Homogenized?: yes 
Preservation: kept at 0-4’C in plastic 
Date/Time Added to Test Chambers: s/w5 e 3 PM 
Observations: organic 
Collection Method: ponar grab 
Shiament: Overnight at 4°C 

Food Preparation 
Source: N/A 
Purchase Date: Preparation Date: 
Preservation: N/A 
Preparation Method: N/A 

Feeding Rate: Not fed during test 

Hold Time: N/A 

N/A 

Test Chambers 
Type: Glass 1 L jars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: 10 cm 
Aeration: Continuous w/2 mL pipette 
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10 DAY LEPTOCHElRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5116195 
T3974 Sample Identification: Thames R. (EC-T3SD4-02) 1 End Date: 5126195 I 

Test System 
EPA/600/R-941025 Method 100.4 

. The test was set as a Pass/Pail test with a control treatment and one sample treatment. Each treatment replicate 
consisted of 175 g of sediment and 800 mL of dilution water. There were eight rephcates for each treatment. Twenty 
test organisms were placed in each replicate. Sediment from the Thames River was used in the control treatment. Test 
organisms were not fed during the test. The test was conducted at a temperature of 25OC and a continuous light 
cycle. Test vessels were 1 L glass jars placed in a constant temperature incubator room. 

I Test Organisms 
Order: Tanaidacea 
Species: Leplocheirus plumulosus 
Source: Chesapeake Cultures Rec’d: 5115195 
Life Stage: 24 mm 

% Mortality During 48 Hr Prior to Test none 
Taxonomic Verification: RVvK NW95 

Culturing: as received 

Observations: Cultures healthy 
Acclimation: None 

Dilution Water 
Type: Ultra-Pure Water w/ “Instant Ocean” 
Preparation Date: 5/08/95 

Salinity (ppl) 
PH 
Conductivity (jtmhoskm) 
Preparation Method: Instant Ocean added until 
desired salinity reached. Allowed to equilibrate 
overnight. 

Control Sediment 
Source: Tharnes River (EC-SDTROI-02) 
Collection Date: 5/3/95 
Preservation: kept at 0-4?C in 1 L plastic jars 
Date/Time Added to Test Chambers: #I%?S@3PM 

Observations: organic 
Collection Method: ponar grab 

Test Sediment 
Source: Thames R. (EC-T3SD4-02) 
Collection Date: 5/3/95 Homogenized?: yes 
Preservation: kept at 0-4V in plastic 
Datflime Added to Test Chambers: YUN GJ 3 PM 
Observations: organic 
Collection Method: ponar grab 
Shipment: Overnight at 4°C 

Food Preparation II Test Chambers 
Source: N/A 
Purchase Date: Preparation Date: 
Preservation: N/A 
Preparation Method: NIA 

Feeding Rate: Not fed during test 

Hold Time: N/A 

NIA 

Type: Glass 1 L jars 
Sediment Volume: 175 mL 
Sediment Depth 3 cm 
Overlying Water Volume: 800 mL 
Overlying Water Depth: IOcm 
Aeration: Continuous WI 2 mL pipette 



10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID8 Client: Halliburton NUS 
SampIe Identiticatioo: Reference Control Sediment 

1 Start Date: 5/09i95 

) End Date: 5/19/95 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 
pH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPAE TREATMENT 

+ Results of this replicate considered an outlier. 
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10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Sample identification: Thames R. (EC-SDTR07-02) 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 
pH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREA TMENT SAMPLE TREATMENT 
Test NH3 Salinity Temp. pH D.O. D.O. Alk. Hard. 

Day end PPt C units m& % sat. mg/L mg5 

StZUt 20.5 7.97 8.8 119% 
I 20.2 I I 

7 1 ] 20.21 I I I 8 1 2.9 1 27.5 1 20.21 I I 
9 1 I 1 20.21 I I I 
10 I 1 20.01 8.171 6.51 88%1 I I 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREA TMENT SAMPLE TmA ThfENT 

\ ’ ’ . ’ ’ “’ * “’ A 20 18 2 90% )A 20 19 1 95% i 

B 20 20 0 100% IB 20 18 2 90% I 
C 20 16 4 80% IC 20 1.5 5 75% 
n 31) A Rw!! I In I 30 14 I 

* Results of this replicate considered an outlier. 



10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab lD# Client: Halliburton NUS I Start Date: 5fO9l95 
T3958 Sample Identification: Thames R. (EC-T3SDl-02) I End Date: 5/19/95 I 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 
Dissolved Oxygen: SM 18th Ed. 4500-O 
pH: SM 18th Ed. 4500-H+ 

Alkalinity: SM 18th Ed. 2320 
Hardness: SM 18th Ed. 2340 
Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE lYlEA TMENT 
Temp. pH D.O. D.O. Test NH3 Salinity Temp. pH D.O. D.O. Alk. Hard. 

Test Day C units mglL % sat. Day end PPt C units mg/L % sat. mglL mg/L 

Stan 20.61 7.97 8.8 119% Stan 20.6 8.01 8.9 120% --. 
1 ) 20.01 ! 11 1 1 ! 1 20.11 I 

!O.l[ 2 1 20.1) 11 2 15.46 1 24 12 
3 I 20.01 II 3 I I I 20.01 I 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREA TMENT SAMPLE TREATMENT 
# Organisms Total Mean # Organisms Total 

Live at De-ad % Length Length Live at Dead % Weight 

Initial End at End Survival (mm) (mm) initial End atEnd Survival (mg) 

A 20 18 2 90% A 20 14 6 70% 
R 70 713 n IOn% R 20 20 n 1 on% 

t, 
I -- -- - _--.- , II 

.r I IlC 
t I 

1 iOl 
_--.- iii ;: ,,,.i 

4 

Y370 

201 171 3 85% 
1 100% 

* Results of this replicate considered an outlier. 

95% 
201 ii 4 80% 
20 1 LOST 20 NA 

20.0 1 89% 
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10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/l 2J95 
T3959 Sample Identification: Thames R. (EC-SDTR06-02) I End Date: 5l22l95 I 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 
Dissolved Oxygen: SM 18th Ed. 4500-O 

JJH: SM 18th Ed. 4500-H+ 

Alkalinity: SM 18th Ed. 2320 
Hardness: SM 18th Ed. 2340 
Conductivity: SM 18th Ed. 25 10 

. ,. 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 

* ReWlts of this replicate considered an outlier. 



10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: Sl12l95 
T3960 Sample Identification: Thames R. (EC-T4SD2-02) 1 End Date: 5122195 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 
pH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT 
# Organisms I Total Mean 

SAMPLE TREATMENT 

I # Organisms I 1 Mean 

* Results of this replicate considered an outlier. 
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10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Haliiburton NUS 
T396 1 Sample ldentitication:’ Thames R. (EC-SDTROS-02) 

1 Start Date: 5109195 
1 End Date: 5/19/95 I 

WATER CKEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-o Hardness: SM 18th Ed. 2340 
pH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT 
Test 

Day 

SbXt 
1 

NH3 
end 

SAMPLE TREA TMENT 
Sahity Temp. pH D.O. D.O. Alk. Hard. 

PPt C units mg/L % sat. mg/L mgL 

20.6 8.05 8.4 114% 
3n’1 I 

6 I 20.6 
7 20.2 I 
8 4.96 I 27 20.2 I I I I 
9 1 I 1 20.11 I I I 
10 I 1 20.11 8.461 6.41 86%1 2 1 I 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMEn 

\ 

SAMPLE TREATM. ENT 

1 
:! Organisms Total 

1 Liveat 1 Dead 1 % 1 Weight 

Initial End 1 at End 1 Survival 1 (mg) 
?nl 1CI Cl 7COLI 

Ul iUU70~~ I 
41 80%1) -__. I 

6 70%1 LUI IU 

1 95% 1 20) t”7 3 
20 NA 1 H 201 15 5 

20.01 

T 

MWl 

Weight 

(ms) 

* Results of this replicate considered an outlier. 
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10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/09/95 
T3962 Sample Identification: Thames R. (EC-SDTR04-02) 1 End Date: 5/l 9195 I 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

JH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREA TMENT SAMPLE TREATMEiT 

I 

# Organisms TOtA Mean 

1 Live at 1 Dead 1 % IlLen& /Length 11 ’ p;fv;;f~D, 1 % 1 To” Wetght 

I i Initial I End I at End I Survival 1 i fmmb Initial 

3=& A 20 
l3 20 
r -In 

Mean 
Weight 

(ms) 

* Results of this replicate considered an outlier. 
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10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
T3963 Sample Identification: Thames R. (EC-SDTR03-02) 

1 Start Date: YO9l95 
1 End Date: s/19/95 . 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

gH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREA TMENT SAMPLE TREATMENT 
I I % Organisms I 11 Total 1 Mean 11 I # Oreanisms I 1 Total 1 Mean 

1 IL&eat/ Dead 1 % 1 Weight 1 Weight Live at Dead % Length Length 

I 
initial End at End Survival (mm) (mm) initial End at End Survival (mg) I (me9 

A ,20 I8 I llA 1 201 181 21 90% 
B 20 20 I 9nl 21 90% 

20 16 4 1 I 

* Results of this replicate considered an outlier. 

f---h 
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10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/09/95 
T3972 Sample Identification: Goss Cove (EC-8SD3-02) (End Date: 5119f95 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

JH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREA TMENT SAMPLE TREATMENT 

* Results of this replicate considered an outlier. 
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10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Halliburton NUS 
Sample Identification: Thames R. (EC-SDTROZ-02) 

1 Start Date: 5109195 
1 End Date: 5ll9f95 

WATER CHEMISTRY TEST METHODS 

- Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

,pH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREA ThfENT SAMPLE TREATMENT 

* Results of this replicate considered an outlier. 
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10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: 
Sample Identification: Thames R. (EC-T3SD4-02) 1 End Date: 5/l 9f95 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

JIH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

I 
CONTROL TREATMENT SAMPLE TREATMENT 

1 Temp. 1 pH 1 D.O. 1 D.O. NH3 1 Salinity 1 Temp. 1 pH 1 D.O. ) 0.0. Ak 1 Hard. 
Test Day C units rnE 

_, -- 
71 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 

I I 
‘i??~Dead 1 % /L::g: 12 11 

% Organisms Total Mean 

I I [ Live at 1 Dud I % 1 Weight ) Weight 

initial End at End Survival 11 lmml l~nitial End 1 at End I Survival 1 (mg) I (w) 

20 181 21 90’ I 

20 

* Results of this replicate considered an outlier. 
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10 DAY LEPTOCHEIWJS, SEDIMENT. TOXICITY TEST 

Lab ID# Client: 
Sample Identification: Reference Sediment Control 1 End Date: 5/19/95 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 
Dissolved Oxygen: SM 18th Ed. 4500-O 
pH: SM 18th Ed. 4500-H+ 

Alkalinity: SM 18th Ed. 2320 
Hardness: SM 18th Ed. 2340 
Conductivity: SM 18th Ed. 25 IO 

. ...‘. ,.. ;x ,,... .“,<,.L^.. -, _ .^I . 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT 
Temp. pH 

c 

1 D.O. 

units meiL 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREA TMENT SAMPLE TREA TM ‘ENT 

.=-. 

# Organisms Total Mean 
% Liveat Dead % Weight Weight 

(mm) Initial End atEnd Survival (mg) (w) .._ 

‘/o A I 
I I I I 



10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS /Start Date: 5f 16195 
Sample Identilicatioo: Reference Sediment Control 1 End Date: j/26/95 1 

WATER CHEMISTRY TEST METHODS 

Temperature: SM 18th Ed. 2550 
Dissolved Oxygen: SM 18th Ed. 4500-O 

gH: SM 18th Ed. 4500-H+ 

Alkalinity: SM 18th Ed. 2320 
Hardness: SM 18th Ed. 2340 
Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYMG WATER 

CONTROL TREX TMENT 

SURVIVAL AND GROWTH RESULTS 

SAMPLE TREA TMENT CONTROL TREATMENT 
# Organisms Total Mean 

1 Liveat 1 Dead 1 % IILength [Length 11 

I lInitial 1 End 1 at 

A I 201 161 -~ 
: End Survival II (mm) I (mm) II Initial End 1 at End 1 Survival I (mg) 1 (mg) 

41 SO%11 I IIA I I I I I I 

F 20 191 
G 20 20 
H 20 20 
Mean 20.0 

H 
Mean 
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10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Hailiburton NUS 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

gH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATA4ENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 
I I # Owmisms I 11 Total 1 Mean 11 I # Organisms I 1 Total 1 Mean 1 

c ii 2 8 

Ii1 

--.- 

il 
116 

I 1 1 , 

95% .-.- 

I 
D 20 7 35%11 1 iOl ii{ il 90% 
E 20 10 101 5O%ll I l!E I 201 161 41 SO% I 1 -- -_ 
c I ml 101 

__ -_._ II 

11 95%11 IlF 1 iO( ii1 21 
-_._ 8 

9O%l I I 
11 95%ll IlG I 201 ISI 21 90%1 ;; ;;; ;; 

J 

H 20 20 01 looGIl lli 1 201 201 01 lOO%l 
iMean 20.0 I 79%11 I lIMean I 20.01 I 1 84%1 L 



. . 

10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

* 
Lab ID# Client: Halliburton NUS 1 Start Date: 5/9/95 
T3958 Sample Identification: Thames R. (EC-T3 SD l-02) 1 End Date: 5f 19195 I 

WATER CHEMISTRY TEST METHODS 

’ Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

JJH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

Test Day 

Temp. pH D.O. D.O. Test NH3 Salinity Temp. pH D.O. D.O. Alk. Hard. 

C units rngk % sat. Day end PPt C units mg/L %sat. mg/L mg/L 

34 4 34 n 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TRE4 TMENT 

I I # Organisms I 11 Total 1 Mean 11 I # organists I Total Mean 

Initial 

A 20 17 3 85: 
B I 201 181 21 90% 
C 201 161 41 80% 
D I 20 7 13 35%11 I 
E 20 10 10 50% k I 
F I 20 19 1 95: % 
P u I --InI L”, *I-t 17, I I , 95% 
u I ml ml nl 1nf-w . . I .a” I” ., ..T”,” I . . 1 -. I -- .- I 

Mean 1 20.0) 1 79%(1 lIMean 1 
20.01 I 

1 
-1 

94%1 



10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Haltiburton NUS 1 Start Date: 5/g/95 
Snmple Identitkation: Thames R. (EC-SDTROd02) 1 End Date: 5f 19195 

WATER CHEMISTRY TEST METHODS 

Temperature: $M 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

gH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

SAMPLE TREA TMENT CONTROL TREATMENT 
Temp. pH D.O. D.O. Test NH3 Salinity Temp. pH D.O. D.O. Alk. Hard. 

Test Dav C units mP/L % sat. Day end DDt C units rn& % sat. m.elL 

5 1 25.41 I 
6 t 25.51 I 

I I I LJ.” I I I I 

9 I I I I I 
25.8 

8 25.3 7.95 4.9 
9 25.4 
10 25.7 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 
# Organisms Total Mean # Organisms Total Mean 

Liveat Dead % bgth hnkh Liveat Dead % Weight Weight 

Initial End atEnd Survival (mm) (mm) Initial End atEnd Survival (mg) (mk9 
A 20 17 3 85%l A 20 191 1 95% 
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10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
Samole Identification: Thames R. (EC-T4SD2-021 

1 Start Date: 519195 
1 End Date: 5/I 9/95 I 

WATER CHEMISTRY TEST METHODS 

- Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 
pH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT 

1 1 24.81 I 
2 25.5 t 7.741 4.21 59% 

SAMPLE TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TUEA TMEhlT 
# Organisms Total Mean 

Live at Dead % Length Length 

Initial End atEnd Survival (mm) bun) 

SAMPLE TREATMENT 
# Organisms Total Mean 

Live at Dead % Weight Weight 

Initial End at End Survival (mg) (mg) 

A I 201 171 31 85%lj A 1 201 18 2 90% 
R 201 1st 21 90%11 B 1 201 20 0 100% 

(1 I 201 15 5 75% 
1 c 50 I iii 4 --._ 

80% I , 1 I I I 
D 20 7 13 35% IID 1 iii1 ii1 ;I 9Oh1 ‘-,- 
E 20 10 10 50% IIE I 201 201 01 100 

_- 
% 

F 20 191 1 95%( IF 20 19 1 95% 
G 20 191 1 95% 1 G 20 20 0 100% 
H 20 201 0 lOO%l H 20 20 0 100% 
iMean 1 20.0 I 79% I Mean I 20.0 94% 

I 
1 4 



.- 

10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Haliiburton NUS 1 Start Date: 519195 
Sample Identifiation: Thames R. (EC-SDTROS-02) 1 End Date: 5119195 I 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

JYH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREA TMENT 

I 1 Temp. 1 pH 1 D.O. 1 D.O. 
SAMPLE TREATMENT 

CONTROL TREATMENT SAMPLE TREATMENT 

I 

# Organisms 
1 Livcat 1 Dead 1 

Total Mean 

% llLength ILength 11 
% 

A 

Initial 

k 20 
IB 

SURVIVAL AND GROWTH RESULTS 

Yl 
Mean. 
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10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 519195 
T3962 Sample Identification: Tharnes R. (EC-SDTROC02) [End Date: 5/19/95 

WATER CHEMISTRY TEST METHODS 

. ‘Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 
pH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

Test Day 

Temp. pH D.O. D.O. Test NH3 Salinity Temp. pH D.O. D.O. Alk. Hard. 

C units mglL % sat. Day end PPt C units me % sat. mg5 mg/L 

star! 24.1 start 24.4 I I 
1 24.8 1 24:: 1 I 
2 25.5 7.74 4.2 59% 2 5.74 21 25.21 7.99 6.7 94% 

25.9 3 24.4 1 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 
Total Mea Total Mean 

% Length Length % 1 Weight 1 Weight ] 



10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Haliiburton NUS 
Sample Identification: Thames R. (EC-SDTR03-02) 

1 Start Date: 519195 
1 End Date: 5/ 19195 I 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 
oH: SM 18th Ed. 4500-H+ Conductivitv: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TRE ‘A TMENT SAMPLE TREATMENT 
Temp. pH D.O. D.O. Test NH3 1 Salinity 1 Temp. 1 pH 1 D.O. I 0.0. I Alk. Hard. 

ITest Dav 1 C 1 units 1 mUL 1 %sat. II Dav I end I DDt I C Iunitslm~I%sat.ImkVLImtiI 

start I 24.4 I I 
I I 1 1 24.81 

--.s 
5 1 25.41 

- ..- f 
4 24.8 
5 22.7 
I I 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT 

1: 

SAMPLE TREATMENT 
# Organisms Total Mean 

[ Live at 1 Dead 1 % 1 Weight 1 Weight ] 

at End Survival (mm) (mm) Initial End 1 atEnd lSurvival 1 (mg) 1 (mg) 

1 20) 181 2 90% 1 
I 2nl 201 0 lOO%I 

; 25%l 
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10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID## Client: HaiIiburton NUS 1 Start Date: 5116195 
T3972 Sample Ideotikatioo: Goss Cove (EC-8SDS-02) 1 End Date: 5126195 I 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

gH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREA TMENT SAMPLE TREATMENT 
# Organisms Total Mean 

I I 

# Organisms 
Live at Dead % Length Length Liveat Dead % 

Initial End at End Survival (mm) (mm) Initial End atEnd Survival 

20 16 4 80% tA . . . I .201 . 171 31 85%11 1 
I 

IF A 
B I 201 141 61 70% 
c 

Ik 



10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Sample Identification: Thames R. (EC-SDTROZ02) 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 
Dissolved Oxygen: SM 18th Ed. 4500-O 

QH: SM 18th Ed. 4500-H+ 

Alkalinity: SM 18th Ed. 2320 
Hardness: SM 18th Ed. 2340 
Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREATMENT SAMPLE TREATMENT 

i 
I 
I 18 

-- _- 
7 25.0 
8 25.3 7.95 
9 25.4 I ----I 
10 25.7 I I 11 l-o 1 3.50 ( 1 25.3 1 I I I I 

SURVIVAL AND GROWTH RESULTS 

CONTROL TREATMENT SAMPLE TREATMENT 
# Organisms Total Mean # Organisms 

Live at Dead % L=M hgth. Livcat Dead 

Initial End atEnd Survival ww (mm) initial End atEnd 2 

A 20 17 3 85% 
B 20 18 2.90% 
C I 20 16 4 
D 20 7 13 
E 20 10 10 
F 3n 10 1 I 

I 
-- -., 
201 18 

JMean 1 20.01 1 

% 
iurvival 

Total 

Weight 

(ma) 

MC!ZUl 

Weight 

I 
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10 DAY LEPTOCHEIIWS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/16/95 
T3974 Sample Identification: Thames R. (EGT3SD4-02) I End Date: 5f26l95 

WATER CHEMISTRY TEST METHODS 

. Temperature: SM 18th Ed. 2550 Alkalinity: SM 18th Ed. 2320 
Dissolved Oxygen: SM 18th Ed. 4500-O Hardness: SM 18th Ed. 2340 

QH: SM 18th Ed. 4500-H+ Conductivity: SM 18th Ed. 25 10 

WATER CHEMISTRY TEST DATA - OVERLYING WATER 

CONTROL TREA TIUENT SAMPLE TREATMENT 

11; ; 7.03 I 27 ii 8.04 5.3 75% 

I 

ccc 

initial 

A 20 
R 20 

.iveat I 

SURVIVAL, AND GROWTH RESULTS 

CONTROL TREA TMENT SAMPLE TREATMENT ?A TMENT SAMPLE TREATMENT 
Total Mean # Organisms Total Mean 

Dead % Length Length Liveat Dead % Weight Weight 

at End SutvivaI (mm) (mm) Initial End atEnd Survival (mg) (mg) 
3 85% A 20 17 3 85% 
21 90% B 20 16 4 80% I 
II 80% I IC 201 10 1n 



. 
. . 

10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Haliiburton NUS 
m%i’ Sample Identification: Thames R. (EC-SDTR07-02) 

RESULTS 

1 Start Date: 5/09/95 
1 End Date: 5/19/95 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.90 

Critical value: 0.84 

Data are normal in distribution 

GROWTH DATA 

Test for Normality: W= NIA 

Critical value: 0.84 

rest for Homogeneity of Variance: 
F= 3.63 

Critical value: 6.64 

Data are homogeneous in variance 

Test for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Survival: “t” Test 

I= I .30 

Critical value: 1.75 

The sediment did not significantly reduce survival 

If the test organisms. 

Test for Differences in Survival: Wikoxon’s Test 

Sum= NIA 

Critical value: I .94 

COMMENTS 

Principal Analyst: Aimee Arnold Signature: w crs. ate: 6- r+5 
Report Reviewed By: Robert W. Kelley, Ph.D. Signature: Date: &-4-4s 

CONCLUSIONS 
1 I 

The sediment does not adversely affect the survival of estuarine amphipods. 

1 I 



10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
Sample Identification: Thames R. (EC-T3 SD I-02) 

RESULTS 

1 Start Date: 5i09195 
1 End Date: 5/19/95 

. I SURVIVAL DATA II GROWTH DATA I 

Control 
Sample 

Mean of Eight Replicates Mean Wet Weight (mg) 
Mean % Mean 

85 .O% Control 
89.3% Sample 

STATISTICAL ANALYSES 

SURVIVAL DATA 

Test for Normality: w= 0.97 

Critical value: 0.04 

Data are normal in distribution 

Test for Homogeneity of Variance: 
F= I .23 

Critical value: 6.64 

Data are homogeneous in variance 

Test for Differences in Survival: 9” Test 

I= -030 

Critical value: I .-Is 

The sediment did not significantly reduce survival 

3f the test oqanisms. 

GROWTH DATA 

rest for Normality: W= N/A 

Critical value: 0.04 

rest for Homogeneity of Variance: 
F= NIA 

Critical value: 6.635 

rest for Differences in Survival: Wilcoxon’s Test 

Sum= N/A 

Critical value: I ,9-l 

COMMENTS 

I 1 
Principai Analyst: Aimee Arnold Date: 6--i-+5 
Report Reviewed By: Robert W. Kelley, Ph.D. Date: g-9- 7. 

Y 

CONCLUSIOiS 

The sediment does not adversely affect the survival of estuarine amphipods. 



‘10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
T3959 Sample Identification: Thames R. (EC-SDTR06-02) 

RESULTS 

1 Start Date: 5112l95 
1 End Date: 5/22/95 1 

STATISTICAL ANALYSES 

SURVIVAL DATA 

Test for Normality: w= 0.94 

Critical value: 0.84 

Data are normal in distribution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

rest for Homogeneity of Variance: 
F= I .20 

Critical value: q.64 

Data are homogeneous in variance 

Test for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Survival: t Test 

t= -1.09 

Critical value: 1.75 

The sediment did not significantly reduce survival 

#f the test oqanisms. 

Test for Differences in Survival: Wilcoxon’s Tesr 

Sum= N/A 

Critical value: I .94 

COMMENTS 

Robert W. Kelley, Ph.D. 

CONCLUSIONS 

The sediment does not adversely affect the survival of estuarine amphipods. 



10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Haliiburton NUS 1 Start Date: 5/12/95 
T3960 Sample Identification: Thames R. (EC-T4SD2-02) 1 End Date: 5122f95 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.93 

Critical value: 0.84 

Data are normal in distribution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

rest for Homogeneity of Variance: 
F= 1.43 

Critical value: 6.64 

Data are homogeneous in variance 

Test for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Survival: t Test 
t= -0.68 

Critical value: 1.75 

The sediment did not significantly reduce suwival 

of the test organisms. 

Test for Differences in Survival: Wilcoxon’s lest 

Sum= N/A 

Critical value: I .93 

COMMENTS 

I . I 
Principal Analyst: Aimee Arnold Date: b-Q-45 
Report Reviewed By: Robert W. Kelley, Ph.D. Date: 6- 5-4s 

CONCLUSIONS 

The sediment does not adversely affect the survival of estuarine amphipods. 



10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
T3961 Sample Identiticatioo: Thames R. (EC-SDTROS-02) 

1 Start Date: s/09/95 
) End Date: 5119J95 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.95 

Critical value: 0.84 

Data are normal in distribution 

GROWTH DATA 

Test for Normality: W= NIA 

CriIical value: 0.84 

rest for Homogeneity of Variance: 
F= 1.74 

Critical value: 6.64 

Data are homogeneous in variance 

Test for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Survival: “1” Test 

I= 1.39 

Critical value: I .75 

,-he sediment did not significantly reduce survival 

d the test organisms. 

Test for Differences in Survival: Wilcoxon’s Tear 

Sum= N/A 

Critical value: 1.91 

COMMENTS 

I 1 . 

Principal Analyst: Aimee Arnold 
Report Reviewed By: Robert W. Kelley, Ph.D. Date: 6-9-9s 

CONCLUSIONS 
I 1 

The sediment does not adversely affect the survival of estuarine amphipods. 



. . 

10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Sample Identification: Thames R. (EC-SDTR04-02) 

RESULTS s 

I SURVIVAL DATA II GROWTH DATA 1 
Mean of Eight Replicates 

Control 
Sample 

COMMENTS 

STATISTICAI 

SURVIVAL DATA 

Test for Normality: w= 0.96 

Critical value: 0.84 

Data are normal in distribution 

~Test for Homogeneity of Variance: 
F= 1.18 

Critical value: 6.64 

Data are homogeneous in variance 

Test for Differences in Survival: “t” Test 

t= 2.5s 

Critical value: 1.75 

The sediment signiticantlg reduced sun?vaI 

ANALYSES 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

Test for Homogeneity of Variance: 
F= NIA 

Critical value: 6.635 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= N/A 

Critical value: I .94 

Principal Analyst: Aimee Arnold 
Report Reviewed By: Robert W. Kelley, Ph.D. 1 J 

CONCLUSIONS 

The sediment does adversely affect the survival of estuarine amphipods. 



. . 

10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/09/95 
T3963 Sample Identification: Thames R. (EC-SDTR03-02) 1 End Date: S/l 9195 1 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.80 
Critical value: 0.84 

Data are not normal in distribution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

rest for Homogeneity of Variance: 
F= 3.47 

Critical value: 6.64 

Data are homogeneous in varian& 

Test for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Survival: Wilcoxon Rank Sum Test 

Rank Sum: 64.50 

Critical value: 49 

The sediment did not signiticantly reduce sumival 

If the test organisms. 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= N/A 

Critical value: I .94 

COMMENTS 

I 1 

Principal Analyst: Aimee Arnold Date: 6-4-45 
Report Reviewed By: Robert W. Kelley, Ph.D. Date: 6-P-% 

CONCLUSIONS 

The sediment does not adversely affect the survival of estuarine amphipods. 



- 
. . - 

10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Sample Identification: Goss Cove (EC-8SD3-02) 1 End Date: 

RESULTS 

. I SURVIVAL DATA II GROWTH DATA I 

Control 
Sample 

Mean of Eight Replicates Mean Wet Weight (mg) 
Mean % Mall 

85.0% Control 
35.0% Sample 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.96 
Critical value: 0.84 

Data are normal in distribution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

rest for Homogeneity of Variance: 
F= 4.20 

Critical value: 6.64 

Data are homogeneous in variance 

Test for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Survival: “t” fesr 

I= 4.22 

Critical value: I .75 

The sediment sio,nificantly reduced survival 

If the test organisms. 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= NJA 
Critical value: I .94 

COMMENTS 
Predacious polychaetes were found in replicates A,D, and H. This could have reduced survival in these replicates. 

I 

Principal Analyst: Aimee Arnold Date: & - 9- YS 
Report Reviewed By: Robert W. Kelley, Ph.D. Date: C- f-?r I 

CONCLUSIONS 

The sediment does adversely affect the survival of estuarinc amphipods. 



_. 

10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/09/95 
T3973 Sample Identification: Thames R. (EC-SDTROZ02) ( End Date: 5119195 1 

RESULTS 

STATISTICAL ANALYSES 

SURVlVAL DATA 

Test for Normality: w= 0.89 

Critical value: 0.84 

Data are normal in distribution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

Test for Homogeneity of Variance: 
F= I .46 

Critical value: 6.64 

Data are homogeneous in variance 

Test for Homogeneity of Variance: 
F= NJA 

Critical value: 6.635 

Test for Differences in Survival: “t” Test 

t= I .67 

Critical value: I .75 

The sediment did not significantly reduce survival 

of the test organisms. 

Test for Differences in Survival: Wiicoxon’s Test 

Sum= N/A 

Critical value: I .95 

COMMENTS 

Aimee Arnold 
Robert W. Kelley, Ph.D. 

CONCLUSIONS 

The sediment does not adversely affect the survival of estuarine amphipods. 



- . 
. . 

10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/09/95 
T3974 Sample Idenlitication: Thames R. (EC-T3SD4-02) 1 End Date: 5/l 9195 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

Test for Normality: w= 0.93 

Critical value: 0.84 

Data are normal in distribution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

rest for Homogeneity of Variance: 
F= 2.35 

Critical value: 6.64 

Data are homogeneous in variance 

Test for Homogeneity of Variance: 
F= NJA 

Critical value: 6.635 

rest for Differences in Survival: “t” Test 

t= 2.07 

Critical value: 1.75 

rhc sediment signiticantly reduced survival 

bf the lest organisms. 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= NJA 

Critical value: I .91 

COMMENTS 

Principal Analyst: Aimee Arnold Date: b-q-?5 
Report Reviewed By: Robert W. Kelley, Ph.D. Date: c- 7-75 1 

CONCLUSIONS 

The sediment does adversely affect the survival of estuarine amphipods. 



. . 

10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
T3957 Sample Identitication: Thames R. (EC-SDTR07-02) 

., ., 
) Start Date: 5/9/95 
1 End Date: s/19/95 

RESULTS 

STATISTICAL ANALYSES 

r 
SURVIVAL DATA 

rest for Normality: w= 0.66 
Critical value: 0.84 - 

Data are normal in distribution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.64 

rest for Homogeneity of Variance: 
F= 1.57 

Critical value: 6.64 

Data are homogeneous in variance 

Test for Homogeneity of Variance: 
F= NJA 

Critical value: 6.635 

rest for Differences in Survival: t Test 

c= -0.47 

Critical value: 1. .75 

The sediment did not significantly reduce survival 

bf the test organisms. 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= NJA 

Critical value: I ,9l 

,-- -. 

COMMENTS 

I I 
1 I 

Principal Analyst: Aimee Arnold Date: Ir- 4- 4 S 
Report Reviewed By: Robert W. Kelley, Ph.D. Date: 6-s-91 

CONCLUSIONS 
I 1 

The sediment does not adversely affect the survival of estuarine amphipods. 



10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# CIient: Halliburton NUS IStart Date: s/9/9.5 
T3958 Sample Identification: Thames R. (EC-T3SDl-02) 1 End Date: s/19/95 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

Test for Normality: w= 0.90 
Critical value: 0.84 

Data are normal in disaibution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

Test for Homogeneity of Variance: 
F= 3.81 

Critical value: 6.64 

Data are homogeneous in variance 

Test for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

Test for Differences in Survival: t Test 
t= -1.87 

Critical value: 1.75 

The sediment did not signilicantly reduce surviva1 

of the test organisms. 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= N/A 

Critical value: 1.94 

COMMENTS 

Principal Analyst: 
Report Reviewed By: Robert W. Kelley, Ph.D. Date: 6- 9- 93 

CONCLUSIONS 

The sediment does not adversely affect the survival of estuarine tanaidaceans. 



. . 

10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Haliiburton NUS 1 Start Date: 5l9f95 
T3959 Sample identification: Thames R. (EC-SDTR06-02) 1 End Date: 5119195 I 

RESULTS 

I SURVIVAL DATA II GROWTH DATA I 

I Mean of Eight Replicates 
I 

IControl 1 78.8% 
I SamDIe 193.1% 

Mean Wet Weight (mg) 
I 

Control 
Sample 

MCCUI 

STATISTICAL ANALYSES 

SURVTVAL DATA 

Test for Normality: w= 0.90 

Critical value: 0.84 

Data are normal in distribution 

Test for Homogeneity of Variance: 
F= 2.97 

Critical value: 6.64 

Data are homogeneous in variance 

Test for Differences in Survival: t Test 

c= -1.68 

Critical value: 1.75 

The sediment did not sin,nificantly reducesurvival 

of the test oreanisms. 

II _ GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

Test for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= N/A 

Critical value: 1.94 

COMMENTS 

I I 

Principal Analyst: Aimee Arnold Signature: ti d Date: &-f-Q9 
Report Reviewed By: Robert W. Kelley, Ph.D. Signature: Date: 6-7-91-r I 

CONCLUSIONS 

The sediment does not adversely affect the survival of estuarine tanaidaceans. 

.-- 
,’ i 



10 DAY LEPTOCHEIFWS SEDIMENT TOXICITY TEST 

Sample Identification: Thames R. (EC-T4SD2-02) 1 End Date: 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

Test for Normality: w= 0.91 

Critical value: 0.84 

Data are normal in distribution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

Test for Homogeneity of Variance: 
F= 3.67 

Critical value: 6.64 

Data are homogeneous in variance 

Test for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Survival: t Test 

l= -1.77 

Critical value: 1.75 

lk sediment did not significantly reduce sunivsi 

If the test organisms. 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= N/A 

Critic31 value: I .94 

COMMENTS 

Report Reviewed By: Robert W. Kelley, Ph.D. 
Y 

CONCLUSIONS 

The sediment does not adversely affect the survival of estuarine tanaidaceans. 



. . 

10 DAY LEPTOCHEIIWS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
Sample Identification: Thames R. (EC-SDTROS-02) 

1 Start Date: 5/9/95 
1 End Date: 5/19/95 I 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

r&t for Normality: w= 0.91 

Critical value: 0.84 

Data are normal in distribution 

rest for Homogeneity of Variance: 
F= 3.23 

Critical value: 6.64 

Data are homogeneous in variance 

Yest for Differences in Survival: t Test 

t= -1.46 

Critical value: 1.75 

‘he sediment did not signikantly reduce sur-.-ival 

f the test organisms. 

GROWTH DATA 

rest for Normality: W= NIA 

Critical value: 0.84 

rest for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Survival: Wilcoxon’s Test 

SUm= N/A 

Critical value: 1.94 

COMMENTS 

Report Reviewed By: Robert W. Kelley, Ph.D. Date: 
0 

CONCLUSIONS 

The sediment does not adversely affect the survival of estuarine tanaidaceans. 

Y-12. 



. . - 

10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: s/9/95 
T3962 Sample Identification: Thames R. (EC-SDTROC02) 1 End Date: 5/ 19/95 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.92 

Critical value: 0.84 

Data are normal in disuibution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

rest for Homogenei& of Variance: 
F= 3.38 

Critical value: 6.64 

Data are homogeneous in variake 

Test for Homogeneity of Variance: 
F= N/A 

Crikal value: 6.635 

rest for Differences in Survival: I Test 

I= -1.66 

Critical value: 1.75 

The sediment did not significantly reduce survival 

If the test organisms. 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= N/A 

Critical value: 1.94 

COMMENTS 

Principal Analyst: Aimee Arnold Signature: w d - -ate: le-? -4’s 
Report Reviewed By: Robert W. Kelley, Ph.D. Signature: w Date: d-9-% 

Y 
CONCLUSIONS 

The sediment does not adversely affect the survival of estuarine tanaidaceans. 



10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

SampIe Identification: Thames R. (EC-SDTR03-02) 

RESULTS 

SURVIVAL DATA 

Mean of Eight Replicates 
l-izz 

I Control 1 78.8% IlControI I 
JSample 1 80.0% 

II GROWTH DATA 

II Mean Wet Weight (mg) 
l-xizT 

1 J Sample 

STATISTICAL ANALYSES 

SURVIVAL DATA 

Test for Normality: w= 0.87 

Critical value: 0.04 

Data are normal in distribution 

Test for Homogeneity of Variance: 
F= 1.47 

Critical value: 6.64 

Data are homogeneous in variance 

rest for Differences in Survival: t Test 

l= -0.23 

Critical value: I .75 

The sediment did not significantly reduce survival 

If the test organisms. 

GROWTH DATA 

rest for Normality: W= N/A 

Critical value: 0.84 

rest for Homogeneity of Variance: 
F= N/A’ 

Critical value: 6.635 

rest for Differences in Survival: Wilcoxon’s Test 

Sum= N/A 

Critical value: I .94 

COMMENTS 

Principal Analyst: Aimee Arnold 
Report Reviewed By: Robert W. Kelley, Ph.D. Date: (- 9-S 

Y 1 

CONCLUSIONS 

The sediment does not adversely affect the survival of estuarine tanaidaceans. 



- 
.- - 

10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 
T3972 Sample Identification: Goss Cove (EC-8SDS-02) 

RESULTS 

1 Start Date: 5/16l95 
1 End Date: S/26/95 I 

STATISTICAL ANALYSES 

SURVIVAL DATA 

Test for Normality: w= 0.92 
Critical value: 0.84 

Data are normal in disuibution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

Test for Homogeneity of Variance: 
F= 2.66 

Critical value: 6.64 

Data are homogeneous in variance 

Test for Homogeneity of Variance: 
F= NIA 

Critical value: 6.635 

Test for Differences in Survival: t Test 

t= 2.40 

Criticai value: 1.75 

The sediment significantly reduced survival 

of the test organisms. 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= N/A 

Critical value: 1.94 

COMMENTS 

Principal Analyst: Aimee Arnold Signature: ti -ate: 6-F- 4 5 
Report Reviewed By: Robert W. Kelley, Ph.D. Signature: Date: 6% 9s I ” 

CONCLUSIONS 

The sediment does adversely affect the survival of estuarine tanaidaceans. 



. . 

10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY ‘TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/l 6195 
T3973 Sample Identification: Thames R. (EC-SDTROZ-02) } End Date: 5126l95 I 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.91 
Critical value: 0.84 

Data are normal in distribution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

rest for Homogeneity of Variance: 
F= 5.42 

Critical value: 6.64 

Data are homogeneous in variake 

Test for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Survival: t Test 

t= -2.10 

Critical value: I .75 

The sediment did not signiGcantly reduce survival 

If the test organisms. 

Test for Differences in Survival: Wilcoxon’s Test 

Sum= N/A 

Critical value: 1.94 

COMMENTS 

1 I 

Principal Analyst: Aimee Arnold Signature: 
Report Reviewed By: Robert W. Kelley, Ph.D. Signature: 

CONCLUSIONS 

The sediment does not adversely affect the survival of estuarine tanaidaceans. 



. . 

10 DAY LEPTOCHEIRUS SEDIMENT TOXICITY TEST 

Lab ID# Ciient: Halliburton NUS 
T3974 Sample Identilication: Thames R. (EC-T3SD4-02) 

RESULTS 

1 Start Date: S/16/95 
1 End Date: 5l26f95 1 

4 SURVIVAL DATA II GROWTH DATA I 

STATISTICAL ANALYSES 

SURVIVAL DATA 

rest for Normality: w= 0.90 
Critical value: 0.84 

Data are normal in distribution 

GROWTH DATA 

Test for Normality: W= N/A 

Critical value: 0.84 

rest for Homogeneity of Variance: 
F= 1.45 

Critical value: 6.64 

Data are homogeneous in variawe 

Test for Homogeneity of Variance: 
F= NIA 

Critical value: 6.635 

:est for Differences in Survival: t Test 

t= 0.07 

Critical value: I .75 

‘he sediment did not significantly reduce survival 

f the test organisms. 

Test for Differences in Survival: Wilcoxon’s Test 

sum= N/A 

Critical value: I .9-I 

COMMENTS 

Principal Analyst: Aimee Arnold Signature: 
Report Reviewed By: Robert W. Keliey, Ph.D. Signature: I 

CONCLUSIONS 

The sediment does not adversely affect the survival of estuarine tanaidaceans. 



. . 

10 DAY AMPELISCA SEDIMENT TOXICITY TEST 

Lab ID# Client: Halliburton NUS 1 Start Date: 5/09/95 
T3957 Sample Identification: Thames R. (EC-SDTR07-02) 1 End Date: 5/19/95 I 

RESULTS 

STATISTICAL ANALYSES 

SURVIVAL DATA 

T’est for Normality: w= 0.90 
Critical value: 0.84 

Data are normal in distribution 

rest for Homogeneity of Variance: 
F= 3.63 

Critical value: 6.64 

Data are homogeneous in variance 

rest for Differences in Survival: “1” Test 
I= 1.30 

Critical value: I .75 

rile sediment did not significantly reduce survival 

Tthe test organisms. 

GROWTH DATA 

rest for Normality: W= NIA 

Critical value: 0.84 

rest for Homogeneity of Variance: 
F= N/A 

Critical value: 6.635 

rest for Differences in Survival: Wilcoxon’s Test 

Sum= N/A 

Critical value: I .94 

COMMENTS 

Principal Analyst: Aimee Arnold Signature: - Oc 
ReDort Reviewed Bv: Robert W. Kellev. Ph.D. Signature: 

CONCLUSIONS 

The sediment does not adversely affect the survival of estuarine amphipods. 



APPENDIX 6.3.4 

FEDERAL OR STATE ENDANGERED, THREATENED OR SPECIAL CONCERN SPECIES 



STATE OF CONNECTICUT 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

NATURAL RESOURCES CENTER 
79 Elm Street, Store Level 

Hartford, Connecticut 06106-5127 
Natural Diversity Data Base 

- . 
August 16, 1994 

- 

Ms. Katherine A. Fogarty 
Menzie-Cura & Associates, Inc. . 

. I Courthouse Lane, Suite 2 
Chelmsford, MA 01824-1734 

Re: Superfund Phase II 
Remedial Investigation 
U.S. Navy Submarine Base 
Groton, Connecticut 

Dear Ms. Fogarty: 

I have reviewed Natural Diversity Data Base maps and files 
regarding the area delineated on the map you provided and listed 
above. According to our information, there are a number of 
populations of Federal or State Endangered, Threatened or Special 
Concern Species occurring in the area in question. These are 
iisted below: 

SQeci ps Status Tat Date of Ob,servatiQn 

Acipenser o,xyrhynchus 
(Atlantic Sturgeon) 

Zizia aptera 
(Golden Alexandersl 

panunculus cymbalacia 
(Seaside Crowfoot) 

Lespedeza repens 
(Creeping Bush-clover) 

Aster prenanthoides 
(Crooked-stem Aster) 

Carex crawiordii 

State Threatened 1968 

State Endangered 1993 

State Endangered 1902 

State Special Cone 1932 

State Soecial Cone 
Historic 

State Special Cone 
Historic 

1937 

1933 

Natural Diversity Data Base information includes all 
information regarding critical biologic resources available to us 
at the time of the request. This information is a compilation of 
data collected over the years by the Natural Resources Center's 
Geological and Natural History Survey and cooperating units of 
DEP, private conservation groups and the scientific community. 
This information is not necessarily the result of comprehensive 
or site-specific field investigations. Consultations with the 
Data Base should not be substituted for on-site surveys required 

( P:in:cd on Recycled Paper ) 

79 Elm S::::I l Hartford. CT 06106 
At: Eq”~dl Opporruniry &mplo,vcr 



Katherine A. Fogarty 
s Page 2 

August 16, 1994 . . 
,/"-Y 

for environmental assessments. Current research projects and new 
contributors continue to identify additional populations of 
species and locations of habitats of concern, as well as, enhance 
existing data. Such new information is incorporated into the 
Data Base as it becomes available. 

Please contact me if you have further questions (424-3585). 
. Thank you for consulting the Natural Diversity Data Base. Also 

be advised that this is a preliminary review and not a final . 
determination. A more detailed review may be conducted as part , 
of any subsequent environmental permit applications submitted to 
DEP for the proposed site. 

KJM/dmt 



APPENDIX G.3.5 

STATISTICAL ANALYSES OF BENTHIC DATA 

., 



Correlation Coefficients for 1994 Thames River Sediment Chemistry and Benthic Survey 

PAH 

ANTIMONY 

COPPER 

LEAD 

ZINC 

NO-OF-IN 

MEAN-TAX 

RICHNESS 

SHANNON 

PAH 

1 .oooo 
( 16) 
P. . 

-.2691 
( 10) 
P= .452 

( . 
4681 

16) 
P= ,067 

( 
5054 

161 
P= .046 

( . 
4755 

16) 
P= .061 

I . 
4109 

ICI 
P:: .09c 

( 2: 
PI .038 

( . 
3799 

16) 
P= .147 

-.1030 
( 161 
P= .704 

-.3951 
( 16) 
P= .130 

-.4165 
( 16) 
P= .109 

-.3571 
( 16) 
P. .174 

(Coefficient / (Cases) 

-.2691 
( 10) 
P= .452 

1.0000 
( 101 
P- * 

.6460 
1 10) 
P= .044 

1 . 
2248 

10) 
P= .532 

1 
0599 

101 
P= .869 

-.0127 
( 101 
Pa .972 

.3734 
( 10) 
P. ,288 

.4540 
( 10) 
P= ,187 

( ' 
3902 

10) 
P= .265 

( . 
4671 

10) 
P. .I73 

( . 
1460 

10) 
P= .687 

.0643 
( LO) 
P= .860 

ANTIMONY 

( * 
4681 

16) 
P= .06-l 

.6460 
( 101 
P= ,044 

1.0000 
( 16) 
P= . 

( . 
1555 

16) 
PE .OOl 

.6912 
( 16) 
P. .003 

( . 
7187 

161 
P= ,002 

.7231 
( 16) 
P. .002 

.7502 
( 16) 
P= .OOl 

-.1919 
( 16) 
Pa .471 

-.5798 
( 16) 
PI .019 

-.5941 
( 16) 
P= ,015 

-.3097 
( 16) 
P= .243 

COPPER 

.5054 
( 16) 
P= .046 

( . 
2240 

101 
P- .532 

( . 
7555 

16) 
P= .OOl 

1.0000 
1 161 
P- . 

.9487 
( 16) 
P= .ooo 

( . 
9602 

16) 
P= .ooo 

( . 
6805 

16) 
P= .004 

.5535 
1 16) 
P= .026 

-.4033 
( 16) 
P= .121 

-.7884 
1 16) 
P= .ooo 

-.I340 
( 16) 
P= .OOl 

-.3720 
( 161 
P= .156 

/ 2-tailed Significance) 

LEAD 

.4755 
( 16) 
P= .063 

.0599 
( 101 
Pa .B69 

.6912 
( 161 
P. .003 

( . 
9487 

16) 
P= ,000 

1.0000 
( 16) 
P= . 

I . 
9607 

161 
P= .ooo 

a6973 
( 16) 
PP .003 

.6277 
( 16) 
P= .009 

-.5288 
( 16) 
P= .035 

- .7594 
( 16) 
P= .OOl 

-.6478 
( 16) 
P= .007 

-.2218 
( 16) 
PY .409 

ZINC 

.4309 
f 16) 
P= .096 

-.0127 
I 10) 
P= .972 

.7187 
( i6) 
P= .002 

.9602 
1 161 
P= .ooo 

.9607 
1 16) 
P= .ooo 

1.0000 
( 16) 
P= . 

.6075 
( 16) 
PP .013 

.5204 
1 161 
P= .039 

-.4421 
( 16) 
P* .086 

- .7049 
( 16) 
P= .002 

-.6153 
( lb) 
P= .Oll 

-.2710 
( 16) 
P= ,310 

-5224 
( 16) 
P= .038 

.3134 
( 10) 
P= .288 

.7231 
( 16) 
P= .002 

.6805 
( 16) 
Pa .004 
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ECOLOGICAL TOXICOLOGICAL PROFILES 



Acetone 

Although not a large sink, small amounts of acetone will be removed from the atmosphere by wet 

deposftion, which will transport acetone from the atmosphere to surface water and soil. The complete 

miscibility of acetone in water suggests that partitioning of acetone from the water column to sediments and 

suspended solids in water is not significant. In the absence of water, acetone vapor adsorbs rather strongly 

to the clay component of soil by hydrogen bonding. The sorption is dependent on relative humidity, and 

increasing the humidity decreases sorption drastically. In water-saturated soil or sediment, only organic 

carbon, and not hydrogen bonding may control the sorption of acetone (ATSDR, 1994a). 

Thetwo significant transport properties for acetone in soil are volatilization and leaching. Leaching transports 

acetone from soil to groundwater. The rate of leaching from soil by rainwater depends on the sorption 

characteristics of acetone in soil. Volatilization transports acetone from soil to the atmosphere. The volatility 

rate of acetone from soil depends on the soil characteristics (moisture content, soil porosity, etc.). Since the 

acetone is weakly sorbed to soil, the volatility depends primarily on the moisture content of the soil. In dry 

soil, the volatilization rate from soil surfaces is high due to the high vapor pressure of acetone. In moist soil, 

the rate of volatilization is similar to acetone in water and depends on the Henry’s law constant. Acetone 

volatilizes moderately under these conditions. The detection of acetone at higher concentrations in 

downwind air of a landfill site, compared to upwind air, indicates the importance of volatilization as a 

transport process in soil (ATSDR, 1994a). 

No data regarding the transport of acetone from soil to plants were located. No data regarding the 

biomagnification potential of acetone in aquatic organisms were located; however, the low Kow value 

suggests that biomagnification of acetone from animals of lower to higher trophic level is unlikely ( ATSDR, 

1!394a). 

Aluminum 

Because of its reactivity, aluminum is not found as a free metal in nature. Aluminum has only one oxidation 

state (+3), thus its behavior or fate and transport in the environment depends upon its coordination 

chemistry and the characteristics of the local environmental system. The transport and partitioning of 

aluminum in the environment is determined by the chemical properties of the element itself and the 

characteristics of the environmental matrix that affect solubility. At a pH greater than 5.5, naturally occurring 

aluminum compounds exist predominantly in an undissolved form, except in the presence of high amounts 

of dissolved organic material or fulvic acid, which binds with aluminum and can cause increased dissolved ^, :. I 
aluminum concentrations in streams and lakes. Organic acids have been found to be important weathering 
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agents for dissolving and transporting aluminum in an alpine soil environment. In general, decreasing pH r’? 

results in an increase in mobility for monomeric forms of aluminum which is of concern with respect to the 

occurrence of acid rain and the release of acid mine drainage (ATSDR, 1992a). 

In groundwater or surface water systems, an equilibrium with a solid phase or form is established that largely 

controls the extent of aluminum dissolution which can occur. In addition to the effect of pH on mobility, 

the type of acid entering environmental systems may also be important (ATSDR, 1992a). 

Although present in food in varying amounts, aluminum (Al) is not an essential element for mammals. The 

aluminum content of plants typically depends on the soil aluminum concentration and ranges from 10 to 

30 mg/kg fresh weight; studies have indicated that this element stimulates the growth of several pasture 

plant species (Hackett 1962). As summarized in Venugopal and Luckey (1978), aluminum is not readily 

absorbed through the skin and gastrointestinal absorption of ingested aluminum is poor due to the 

transformation of aluminum salts into insoluble aluminum phosphate. The lack of accumulation of aluminum 

in animals with age or of any increase in tissue levels of aluminum following fairly high dietary intake, 

suggests that mammals posses a homeostatic mechanism for this element. For most terrestrial organisms, 

aluminum compounds.are generally not harmful and are considered to be toxicologically inert, except in 

cases of high experimental doses or prolonged inhalation (Venugopal and Luckey 1978). ,K-% “, 

Data on the toxicity of aluminum to aquatic organisms is somewhat limited. EPA (1988b) stated that 

freshwater organisms should not be adversely affected if aluminum concentrations do not exceed 87 pg/L 

when pH is between 6.5 and 9.0. Some studies have shown that the acute toxicity of aluminum increases 

with pH, whereas other studies found the opposite to be true (EPA 1988b). The occurrence of pH effects 

in fish depends on aluminum and calcium concentrations in the water. Laboratory studies have established 

that low pH is toxic to fish, that aluminum concentrations found in acidified waters (particularly inorganic 

monomeric aluminum) are toxic, and that calcium is ameliorative (Suter 1993). 

Sublethal effects were also reviewed by EPA (1988b). It was found that 169 pg AI/L at a pH of 6.5 to 6.6 

caused a 24 percent reduction in the growth of young brook trout (Salvelinus fontina/is). Cleveland 

et al. (1991) determined that brook trout accumulated significantly higher aluminum residues at pH 5.3 than 

at pH 6.1 or pH 7.2. They also determined that elimination of aluminum during depuration was more rapid 

at pH 5.3 than at pH 6.1 or pH 7.2. 

Aluminum is not expected to biomagnify in terrestrial food chains. Aluminum has been studied in several 

aquatic species. Data reported in EPA (198813) indicated this metal does not bioconcentrate; 

bioconcentration factors range from 50 to 231 for brook trout (geometric mean value = 82). 

f-“-x 
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Bioconcentration of aluminum in fish is a function of the water quality (e.g., pH and total organic carbon). 

Aluminum residue analyses in brook trout have shown that whole-body aluminum content decreases as the 

fish advance from larvae to juveniles. No information was found on the biomagnification of aluminum in 

aquatic food chains (ATSDR, 1992a). 

Antimony 

Antimony is released to the atmosphere in the form of particulate matter or adsorbed to particulate matter. 

It is dispersed by wind and removed by gravitational settling and dry and wet deposition. The removal rate 

and distance traveled from the source will depend on source characteristics (e.g., stack height), particle size 

and density, and, meteorological conditions. Little is known of the adsorptive behavior of antimony, its 

compounds, and ions. The binding of antimony to soil is determined by the nature of the soil and the form 

of antimony deposited on the soil. Some forms of antimony may bind to inorganic and organic ligands. On 

the other hand, a mineral form would be unavailable for binding. Some studies suggest that antimony is fairly 

mobile under diverse environmental conditions, while others suggest that it is strongly adsorbed to soil 

(ATSDR, 1992b). 

These studies indicated that antimony deposited on the soil surface accumulates primarily in the surface 

layer, and that aquifers beneath antimony waste piles are not grossly contaminated. Mobilization of 

elements deposited on soil in fly ash is a potential source of terrestrial and aquatic pollution. Leaching of 

antimony is low. Antimony does not appear to bioconcentrate appreciably in fish and aquatic organisms. 

No detectable bioconcentration occurred during a 28day test in bluegills. Only low levels of antimony have 

been reported in fish and aquatic organisms collected off the coast of Africa, Australia, and the Danube River 

in Austria. Uptake from soil is minor and appears to be correlated with the amount of available antimony 

(that which is soluble or easily exchangeable). Antimony bioconcentration was measured in voles, shrews, 

rabbits, and invertebrates around a smelter. Analysis of antimony in organs of the small mammals, compared 

with estimates of their antimony intake from food, showed that, although the amount of antimony in the 

organs was elevated, it was low compared to the amount ingested. The results suggest that antimony does 

not biomagnify from lower to higher trophic levels in the food chain (ATSDR, 1992b). 

Arsenic 

Arsenic may be released to the atmosphere as a gas or vapor, or adsorbed to particulate matter and 

transported to other media by dry or wet deposition. Arsenic in surface water can undergo a complex 

pattern of transformations: oxidation-reduction, ligand exchange, biotransformation, precipitation, and 

adsorption. As a consequence of these reactions, arsenic is extremely mobile in aquatic systems, and 
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riverborne arsenic is capable of being transported great distances. In aquatic systems, bioconcentration of 

arsenic primarily occurs in algae and lower invertebrates, but biomagnification does not appear to be 

significant (EPA, 1979). Plants may accumulate arsenic via root uptake, with uptake being dependent bn the 

species, soil arsenic concentration, and soil characteristic. 

Exposure of animal species to either trivalent or pentavalent arsenic leads to the initial accumulation of 

arsenic in liver, kidney, lung, spleen, aorta, skin, hair, and upper gastrointestinal tract. Animal studies have 

shown that chronic arsenic exposure may cause body weight changes, decreased blood hemoglobin, liver 

damage, and kidney damage (toxicological Profile for Arsenic, U.S. Department of Health and Human 

Services, Agency for Toxics Substances and Disease Registry. July 1992). 

Barium 

Most barium released to the environment from industrial sources is in forms that do not become widely 

dispersed. In the atmosphere, barium is likely to be present in particulate form. Although chemical reactions 

may cause changes in speciation of barium in air, the main mechanisms for the removal of barium 

compounds from the atmosphere are likely to be wet and dry deposition. In aquatic media, barium is likely 

to precipitate out of solution as an insoluble salt (i.e., as BaSO, or BaCO3). Waterborne barium may also 

adsorb to suspended particulate matter. Precipitation of barium sulfate salts is accelerated when rivers enter 

the ocean because of the high sulfate content in the ocean. Sedimentation of suspended solids removes 

a large portion of the barium content from surface waters. Coarse silt sediment in a turbulent environment 

will often grind and cleave the barium sulfate from the sediment particles leaving a buildup of dense barites. 

The uptake of barium by fish and marine organisms is also an important removal mechanism. Barium was 

found to bioconcentrate in marine plants by a factor of 1,000 times the level present in the water. 

Bioconcentration factors in marine animals, plankton, and in brown algae of 100, 120, and 260, respectively, 

have been reported (ATSDR, 1992c). 

Barium added to soils may either be taken up by vegetation or transported through soil with precipitation. 

Relative to the amount of barium found in soils, little is bioconcentrated by plants. However, this transport 

pathway has not been comprehensively studied. Barium is not very mobile in most soil systems. The rate 

of transportation of barium in soil is dependent on the characteristics of the soil material. Soil properties that 

influence the transportation of barium to groundwater are cation exchange capacity and calcium carbonate 

(CaCOs) content. In soil with a high cation exchange capacity (e.g., fine textured mineral soils or soils with 

high organic matter content), barium mobility will be limited by adsorption. High CaCOs content limits 

mobility by precipitation of the element as BaCOs. Barium will also precipitate as barium sulfate in the 

presence of sulfate ions. Barium is more mobile and is more likely to be leached from soils in the presence 
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of chloride due to the increased solubility of barium chloride as compared to other chemical forms of 

barium. Barium complexes with fatty acids (e.g., in acidic landfill leachate) will be much more mobile in the 

soil due to the lower charge of these complexes and subsequent reduction in adsorption capacity (ATSDR, 

1992c). 

BHC (Gamma-BHC, Lindane) 

HCH can be .released to the environment during the formulation process and through its use as a pesticide. 

Once released to the environment, HCH can partition to all environmental media. HCH in the atmosphere, 

either as a vapor or adsorbed to particulates, can be photolytically degraded but is primarily removed from 

the atmosphere by rain-out and dry deposition. Biodegradation is believed to be the dominant 

decomposition process for HCH in soil and water. The rates of degradation depend on the ambient 

environmental conditions. HCH has been detected in air, surface water, groundwater, sediment, soil, fish 

and other aquatic organisms, and wildlife. 

Animals that have been fed y- and a-HCH have had convulsions, and animals fed fl-HCH have become 

comatose. All isomers can produce liver and kidney effects. Reduced ability to fight infection was reported 

in animals fed y-HCH, and injury to the ovaries and testes was reported in animals given y-HCH or /3-HCH. 

Animals fed y-HCH during pregnancy may have an increased number of fetuses with extra ribs. HCH 

isomers are changed by the body into other chemical products, some of which may be responsible for the 

harmful effects. Long-term oral administration of u-, &, y-, or technical-grade HCH to laboratory rodents 

has been reported to result in liver cancer. 

Boron 

Atmospheric boron may be in the form of particulate matter or aerosols. Borates are relatively soluble in 

water, and will probably be removed from the atmosphere by precipitation and dry deposition. The half-life 

of airborne particles is usually on the order of days, depending on the size of the particle and atmospheric 

conditions. No specific information on the fate of atmospheric boron was located. Boron readily hydrolyzes 

in water to form the electrically neutral, weak monobasic acid’ HsBO, and the monovalent ion B(OH),. Water 

borne boron may be adsorbed by soils and sediments. Adsorptiondesorption reactions are expected to be 

the only significant mechanism that will influence the fate of boron in water. The extent of boron adsorption 

depends on the pH of the water and the chemical composition of the soil. The greatest adsorption is 

generally observed at pH 7.5-9-O. The adsorption of boron may not be reversible in some soils. The lack 

of reversibility may be the result of solid-phase formation on mineral surfaces, and/or the slow release of 

boron by diffusion from the interior of clay minerals. In general, boron adsorption will be most significant 
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in soils that contain high concentrations of amorphous aluminum and iron oxides and hydroxides such as 

the reddish Ultisols in the southeastern United States (ATSDR, 1993a). 

It is unlikely that boron is bioconcentrated significantly by organisms from water. The BCFs of boron in 

marine and freshwater plants, fish, and invertebrates were estimated to be less than 100. Experimentally 

measured BCFs for fish have ranged from 52 to 198. These BCFs suggest that boron is not significantly 

bioconcentrated (ATSDR, 1993a). 

Cadmium 

. 

Cadmium and cadmium compounds have negligible vapor pressures, but may exist in air as suspended 

particulate matter derived from sea spray, industrial emissions, combustion of fossil fuels, or the erosion of 

soils. Cadmium-containing particulates may dissolve in atmospheric water droplets and be removed from 

air by wet deposition. Cadmium complexed with humic substances is also an important form of cadmium 

in polluted waters. Cadmium concentration in water is inversely related to the pH and the concentration of 

organic material in the water. Because cadmium exists only in the +2 oxidation state, aqueous cadmium 

is not strongly influenced by the oxidizing or reducing potential of the water. However, under reducing 

conditions, cadmium may form cadmium sulfide which is poorly soluble and tends to precipitate. ;-Y 

Precipitation and sorption to mineral surfaces and organic materials are the most important removal 

processes for cadmium compounds. Sediment bacteria may also assist in the partitioning of cadmium from 

water to sediments. Studies indicate that concentrations of cadmium in sediments are at least one order of 

magnitude higher than in the overlying water. However, cadmium may also redissolve from sediments under 

varying ambient conditions of pH, salinity, and redox potential. Cadmium is not known to form volatile 

compounds, so partitioning from water to the atmosphere does not occur (ATSDR, 1993b). 

Cadmium in soils may leach into water, especially under acidic conditions. Cadmium-containing soil particles 

may also be entrained into the air or eroded into water, resulting in dispersion of cadmium into these media 

(ATSDR, 1993b). 

To date, no evidence exists to suggest that cadmium (Cd) is either biologically essential or beneficial 

(‘Venugopal and Luckey 1978; FWS 1985a). Freshwater biota are particularly sensitiie to this heavy metal; 

concentrations as low as 0.8 to 9.9 pg Cd/L produce lethality among insects, crustaceans, and fish 

(FWS 1985a; EPA 1985b). This heavy metal does not bioconcentrate to an appreciable extent; 

bioconcentration data listed in EPA (1985b) for freshwater species range from 3 (brook trout) to 

4190 (caddisfly; HydropsVche betteni) with a geometric mean value of 404. 
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Elemental cadmium (Cd) is insoluble in water, although its chloride and sulfate salts are freely soluble 

(FWS 1985a). The availability of cadmium to aquatic biota from their immediate physical and chemical 

environs depends on numerous factors, including adsorption and desorption rates of cadmium from 

terrigenous materials, pH, Eh, chemical speciation, and many other modifiers. Adsorption and desorption 

processes are likely to be major factors in controlling the concentration of cadmium in natural waters and 

tend to counteract changes in the concentration of cadmium ions in solution (FWS 1985a). Water hardness 

also alters the bioavailability of cadmium. Adsorption and desorption rates of cadmium are rapid on mud 

solids and particles of clay, silica, humic material, and other naturally occurring solids. It should be borne 

in mind that mobility and availability of cadmium, like most heavy metals, is a function of a large number 

of interrelated factors (e.g., CEC). Beyer et al. (1985) demonstrated that only a small portion of all metals 

measured in the soil become incorporated into plant foliage and suggested that most of the metal 

contamination detected in biota came from aerial deposition. 

Compared to aquatic biota, mammals and birds are relatively less sensitive to cadmium exposure. Adult 

mallards fed a diet containing up to 200 mg Cd/kg survived and exhibited no loss in body weight, although 

egg production of laying hens was suppressed (White and Finely 1978). The lowest oral doses producing 

lethality among mammals were 250 and 150 mg Cd/kg body weight in rats and guinea pigs, respectively 

(EPA 1985b). 

Aquatic and terrestrial organisms bioaccumulate cadmium. Cadmium concentrates in freshwater and marine 

animals to concentrations hundreds to thousands of times higher than in the water. The data indicate that 

cadmium bioaccumulates in all levels of the food chain. Cadmium accumulation has been reported in 

grasses and food crops, and in earthworms, poultry, cattle, horses, and wildliie. However, since cadmium 

accumulates largely in the liver and kidneys of vertebrates and not in the muscle tissue, and intestinal 

absorption of cadmium is low, biomagmfication through the food chain may not be significant. Although 

some data indicate increased cadmium concentrations in animals at the top of the food chain, comparisons 

among animals at different trophic levels are difficult, and the data available on biomagnification are not 

conclusive (ATSDR, 1993b). 

Carbon Disulfide 

Releases of carbon disulfiie to the environment as-a result of industrial activity are expected to be primarily 

to the atmosphere. Any carbon disulfide released to surface waters in effluent streams is expected to 

partition rapidly to the atmosphere as a result of the high ratio of vapor pressure to the solubility (Henry’s 

law constant = 1 .Ol x lOa atm 0 m3/mol) of the compound. Hydrolysis is not a significant removal 

mechanism since the evaporation half-life from a saturated soiution is estimated to be 11 minutes (EPA 
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1976). The partiiioning of carbon disulfrde from water onto sediments is not expected to be removed ;-a. q 

significantly from the aquatic phase through adsorption. Carbon disuifide released to soils in spills should 

rapidly volatilize to the atmosphere, but a portion of the compound remaining on soil surfaces could be 

available for transport into groundwater since it does not have much affinity for soil particles. 

No experimental data on biomagnification were found in the available literature. Estimated bioconcentration 

factor (BCF) values were calculated from solubility (equal to 2.94~10~) and K,,,,, (log qw equals 2.16) data. 

The calculated values, 6.8 and 25.8 respectively for solubility and Kow data, indicate carbon disulfide will 

not significantly bioaccumulate in aquatic organisms (EPA 1986b). 

Studies in animals indicate that carbon disulfide can affect the normal functions of the brain, liver, and 

heart. After pregnant rats breathed carbon disulfide in the air, some of the newborn rats died or had 

birth defects. Animals fed food that contained carbon disulfide developed liver and heart disease, and 

some showed abnormal behavior. When animals received large doses of carbon disulfide during 

pregnancy, some of the newborns died or had birth defects. Rabbits developed blisters and ulcers on 

the treated areas of their ears. 

Chloromethane 

The physical properties of chloromethane that affect its transport and partitioning in the environment 

are: water solubility, log octanol/water partition coefficient, 0.91; Henry’s law constant, 

8.82x1 O-3 atm-m3 mol; vapor pressure, 4310 mm Hg at 25OC; log sediment sorption coefficient 0.7; 

and log BCF 0.46. Most chloromethane discharged to the environment will be released to ,air where 

it will be subjected to transport and diffusion into the stratosphere. The relatively uniform concentration 

of chloromethane in the northern and southern hemispheres indicates its widespread distribution and 

the importance of transport processes in its distribution. The water solubility of chloromethane 

indicates that small amounts may be removed from the atmosphere by precipitation; however, no 

information confirming this was located in the literature. The dominant transport process from water 

will be volatilization (ATSDR, 1990a). 

In soil, the dominant transport mechanism for chloromethane that is present near the surface probably 

will be volatilization (based on its Henry’s law constant, water solubility, and vapor pressure), but no 

experimental information was located in the literature to confirm this. The actual volatilization rate for 

a chemical in soil is influenced by a number of factors including surface roughness, soil type, rainfall, 

leaching, depth of incorporation, temperature, and ground cover. Since chloromethane is not expected 

to sorb to soils, any chloromethane present in lower layers of the soil will be expected to leach to 
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Pi lower horizons as well as diffuse to the surface and volatilize. The presence of chloromethane in 

groundwater confirms the importance of leaching as a transport route ( ATSDR, 1990a). 

Chlorophenois 

The environmental fate and transport of chlorophenols are controlled by their physical and chemical 

properties and environmental conditions. Increasing chlorination increases ,the tendency of, the 

chlorophenols to partition into sediments and lipids and to bioconcentrate. The higher vapor pressures 

of the monochlorophenols suggest that among the chlorophenols, these compounds are most likely to 

be found in air. The rate of chemical evaporation from an aqueous solution largely depends on a 

chemical’s vapor pressure and water solubility (Henry’s law constant). Volatilization of 2,4-DCP from 

water is expected to be slow and, therefore, not a major removal process from surface waters. 

Volatilization from near-surface soil is also not expected to be a significant removal process. The 

chlorophenols will all tend to partition into sediments. A sediment sorption study found sediment 

sorption capacity was extensive (up to 0.3 mmol/g), and up to 90% of the adsorption was irreversible. 

The bioaccumulation potential of 2-CP, 4-CP, 2,4-DCP, 2,4,5-TCP, 2,4,6-TCP, and 2,3,4,6-TeCP was 

Based on bioconcentration valu& and log .J reviewed by Loehr and Krishnamoorthy (1988). , ,s ‘. 
octanol/water partition coefficients, they concluded that all chlorophenols studied had the potential for 

accumulation in aquatic organisms. Logs of bioconcentration factors ranged from 0.81-2.33 for 2-CP, 

1.79-3.28 for 2,4,5-TCP, and 1.95-2.3 for 2,3,4,6-TeCP. The predictions for 4-CP, 2,4-DCP, and 

2,4,6-TCP were based principally on high log octanol/water partition coefficients. 

Research on biomagnification of chemical residues within the aquatic food chain indicates that the 

potential for residue accumulation by fish through food chains is relatively insignificant (< 10%) for 

most compounds when compared to the tissue residues resulting from the bioconcentration process 

(i.e., direct uptake from water) (Barrows et, al. 1980). Due to their relatively low bioconcentration 

factors (< 1,000) and short biological half-lives (<7 days), monochlorophenols will probably not 

biomagnify within aquatic food chains (Barrows et al. 1980). Data regarding the biomagnification of 

the higher chlorophenols were not located. 

lsensee and Jones (1971) studied the uptake of 2,4-DCP from solution and soil by oats and soybeans. 

The compound was taken up by the plants, with the concentrations decreasing as the plants matured. 

At maturity, 2,4-DCP in oat seeds was below detection (<O.OOl pg/g) and in soybeans was 

0.003 I,cg/g. The bioaccumulation of 2,3,4,6-TeCP was examined in earthworms (Lumbricus &e//us, 
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Aporrectodea caliginosa tuberculara); 2,3,4,6-TeCP concentrations were 430 and 1,960 pg/g fat in 

Lumbricuss and Aporrectodea, respectively, while soil concentrations were 336 pg/g dry soil. It is not 

known if 2,3,4,6-TeCP biomagnifies up terrestrial food chain. Based on physical properties, the 

tetrachlorophenols, rather than lower chlorinated phenols, would have the greatest potential to biomagn.fy. 

Animals that were given food or drinking water containing chlorophenols developed health effects. The 

major effects with high levels of chlorophenols were effects on the liver and the immune system. Also the 

animals that ate or drank chlorophenols did not gain as much weight as the animals that ate food and drank 

water without chlorophenols. High levels of chlorophenols given to pregnant female rats in the drinking 

water have tended to reduce the number of their newborn animals and to decrease their weights. The 

chlorophenols have not been shown to cause birth defects in animals even at high doses. 

Feeding rats and mice high doses of 2,4dichlorophenol for a long time did not cause cancer. However, 

long-term treatment of rats and mice with high doses of 2,4,6-trichlorophenol in food caused leukemia in 

rats and liver cancer in mice, suggesting that 2,4,6-trichlorophenol may be a carcinogen. Putting 

chlorophenols on the skin or eyes of animals causes severe injuries. Injury is greatest with exposure to the 

mono- and dichlorophenols. .The signs of severe skin injury include redness, swelling, scabbing, and scar 

formation. The cornea was damaged when monochlorophenols were placed directly onto the eyes of 

rabbfs. 

Chromium 

Chromium is present in the atmosphere primarily in particulate form. Naturally occurring gaseous forms of 

chromium are rare. The transport and partitioning of particulate matter in the atmosphere depend largely 

on particle size and density. Atmospheric particulate matter is deposited on land and water via wet and dry 

deposition. Wet removal of particulate chromium also occurs by rainout within a cloud and washout below 

a cloud, and acid rain may facilitate removal of acid-soluble chromium compounds from the atmosphere. 

Since chromium compounds cannot volatilize from water, transport of chromium from water to the 

atmosphere is not likely, except by transport in windblown sea sprays. Most of the chromium released into 

water will ultimately be deposited in the sediment. A very small percentage of chromium can be present in 

water in both soluble and insoluble forms. Soluble chromium generally accounts for a very small percentage 

of the total chromium (ATSDR, 1993~). 

Most of the soluble chromium is present as chromium(U) and soluble chromium(lll) complexes. Soluble 

forms and suspended chromium can undergo intramedia transport. Chromium(Vl) in water will eventually 

be reduced to chromium(lll) by organic matter in the water. For example, the bioavailability of chromium(lll) 
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.to freshwater invertebrates (Daphnia pulex) decreased with the addition of humic acid. This decrease in 

bioavailability was attributed to lower availability of the free form of the metal due to its complexation with 

humic acid (ATSDR, 1993c). 

Although higher concentrations of chromium have been reported in plants growing in high 

chromium-containing soils (e.g., soil near ore deposits or chromium-emitting industries and soil fertilized by 

sewage sludge) compared with plants growing in normal soils, most of the increased uptake in plants is 

retained in roots, and only a small fraction is translocated in the above-ground part of edible plants. There 

is no indication of biomagnification of chromium along the terrestrial food chain (soil-plant-animal). 

Chromium in soil is present mainly as insoluble oxide Cr,O,. Therefore, it is not very mobile in soil. Flooding 

of soils and the subsequent anaerobic decomposition of plant detrltus matters may increase the mobilization 

of chromium(lll) in soils due to formation of soluble complexes. This complexation may be facilitated by a 

lower soil pH. A smaller percentage of total chromium in soil exists as soluble chromium(W) and 

chromium(lll), which are more mobile in soil. The mobility of soluble chromium in soil will depend on the 

sorption characteristics of the soil. The relative retention of metals by soil is in the order of lead > antimony 

> copper > chromium > zinc > nickel > cobalt > cadmium. The sorption of chromium to soil depends 

primarily on the clay content of the soil and, to a lesser extent, on Fe,O, and the organic content of soil. 

Chromium in soil may be transported to the atmosphere as an aerosol (ATSDR, 1993~). 

Surface runoff from soil can transport both soluble and bulk precipitate of chromium to surface water. 

Soluble and unadsorbed chromium(U) and chromium(lll) complexes in soil may leach into groundwater. 

The leachability of chromium(U) in the soil increases as the pH of the soil increases. On the other hand, 

lower pH present in acid rain may facilitate leaching of acid-soluble chromium(lll) and chromium(W) 

compounds in soil. Chromium has a low mobility for translocation from roots to aboveground parts of plants. 

However, depending on the geographical areas where the plants are grown, the concentration of chromium 

in aerial parts of certain plants may differ by a factor of 2-3 (ATSDR, 1993c). 

Chromium VI generally does not exist in biological systems, as it is reduced rapidly to Chromium Ill. 

Chromium VI, however, is much more toxic to living systems than Chromium Ill. Several studies exists 

regarding the toxicity of Chromium VI in mammals. Mice given oral doses of 57, 120, and 234 mg CrVl/kg- 

day during early gestation experienced increased preimplantation and postimplantation losses, along with 

decreased litter size (Rivedi et al., 1969 as cited in ATSDR, 1993). A LOAEL of 57 mg/kgday was reported 

for reproductive effects. A decrease in motor activii was seen in rats given oral doses of Chromium Vl at 

96 mg/kgday for 28 days, and a NOAEL of 9.8 mg/kgday was reported for these effects (Diaz-Mayans 

et al., 1986). In addition, mice fed potassium dichromate at 4.6 mg/kgday exhibited reduced sperm count 
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after 7 weeks, and morphologically altered sperm at 9.1 mg/kgday after 7 weeks (Zahid et al., 1990, as 

cited in ATSDR, 1993). 

/ -\ 

Since Diaz-Mayans et al. (1936) established a clear dose-response relationship, the NOAEL was chosen for 

derivation of a benchmark value. 

Only one avian study exists for Chromium VI. Chickens were fed diets up to 100 ppm Chromium VI and 

no adverse effects on survival or growth were observed after 32 days, suggesting a NOAEL of 100 ppm 

(Rosomer et al. 1961). 

A multitude of studies exist on the effects of Chromium VI on fish. Since the NAWQC vajue of 0.011 mg/L 

was the most conservative value, W was chosen as the value for forage, small, and large fish. For fish and 

terrestrial organisms, the data show that Chromium VI does not effectively bioaccumulate. Chromium is not 

expected to biomagnlfy in the aquatic food chain (ATSDR, 1993~). 

Copper 

Copper is released to the atmosphere in the form of particulate matter or adsorbed to particulate matter. 

It is removed by gravitational settling (bulk deposition), dry deposition (inertial impaction characterized by 

a deposition velocity), washout by rain (attachment to droplets within clouds), and rainout (scrubbing action 

below clouds). The removal rate and distance traveled from the source will depend on source 

characteristics, particle size, and wind velocity. Most copper deposited in soil from the atmosphere, 

agricultural use, and solid waste and sludge disposal will be strongly adsorbed and remain in the upper few 

centimeters of soil (ATSDR, 1990b). 

Copper’s movement in soil is determined by a host of physical and chemical interactions of copper with the 

soil components. In general, the copper will adsorb to organic matter, carbonate minerals, clay minerals, 

or hydrous iron and manganese oxides. Sandy soils with low pH have the greatest potential for leaching. 

In most temperate soil, the pH, organic matter, and ionic strength of the soil solutions are the key factors 

affecting adsorption. The ionic strength and Ph of the soil solution affect the surface charge of soils and 

thereby influence ionic interaction. When the amount of organic matter is low, the mineral content or Fe, Mn 

and Al oxides become important in determining the adsorption of copper (ATSDR, 199Ob). 

Copper is an essential component of many enzymes and most animals have some ability to regulate its 

balance. Higher organisms typically employ cellular mechanisms to consewe copper when it is deficient 
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and excrete it when b+y burdens increase. These copper regulatory mechanisms may successfully prevent 

severe abnormalities if neither periods of deficiency nor excess are extreme (Rand and Petrocelli, 1985). 

The toxicity of copper to aquatic biota has been shown to be related primarily to the activii of the cupric 

ion (Cui2), and possibly to some of the hydroxy complexes. The cupric ion is highly reactive and forms 

moderate to strong complexes and subsequently precipitates with any inorganic and organic constituents 

of natural waters. The portion of copper present as a free cupric ion is generally low and may be less than 

1% in eutrophic waters where complexation predominates. It appears that organic and inorganic copper 

complexes and precipitates are less toxic than free cupric ion, thus reducing the toxicity attributable to total 

copper. The chemistry of copper complicates the interpretation of its toxicity because the portion of free 

cupric ion present in solution is highly variable (Rand and Petrocelli, 1985). Like a number of other cation 

metals, both calcium hardness and carbonate alkalinity are also known to reduce the acute toxicity of 

copper; expression of Virginia water quality criteria allows adjustment for these water quality effects. 

Data compiled by EPA (1984b) indicated that both freshwater invertebrates and fish exhibit a wide range of 

. sensitivities to acute exposures to copper; neither group appeared to be more sensitive than the other to 

copper. Embryos of the blue mussel and the Pacific oyster were the most sensitive saltwater species tested, 

with acute values of 5.8 and 7.8 pg/L, respectively. Acute values for saltwater fish ranged from 13.93 to 

411.7 pg/L, with embryo-larval forms more sensitive than adults. 

The bioconcentration factor (BCF) of copper in fish obtained in field studies is 10-100, indicating a low 

potential for bioconcentration. The BCF is higher in molluscs, especially oysters, where it may reach 30,000. 

This may be due to the fact that they are filter feeders, and copper concentrations &l’e higher in particulates 

than in water. However, there is abundant evidence that there is no biomagnification of copper in the food 

chain. Even at the lowest levels of the food chain, there is little evidence of copper bioaccumulation. In a 

study of earthworms and soil from 20 diverse sites in Maryland, Pennsylvania, and Virginia, copper 

concentrations in earthworms poorly correlated with that in soil (ATSDR, 1990b). 

DDT, DDD, and DDE 

DDT and its metabolites may be transported from one medium to another by the processes of solubilization, 

adsorption, bioaccumulation, or volatilization. Studies of DDT transformations in soils indicate prolonged 

persistence. During these extended periods of time, these compounds undergo extensive adsorption to soil 

particles. Since the compounds are bound strongly to soil, they are not easily displaced from their site of 

application (except by erosion), nor do they tend to leach to groundwater, and appreciable amounts may 

remain in the soil for extended periods of time (ATSDR, 199413): 
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DDT in excess of water solubility limits is adsorbed onto sediments which act as the primary reservoir for 

excess quantities of DDT. There it is available for ingestion by organisms, such as bottom feeders. 

Volatilization of DDT, DDE, and DDD is known to account for considerable losses of these compounds from 

soil surfaces and water. The tendency of DDD to volatilize is approximately fivefold less than that of DDT 

or DDE. Laboratory studies of the air/water partition coefficient of DDE indicate that it will volatiliie from 

seawater lo-20 times faster than from freshwater. DDT in soils is subject to volatilization, with an estimated 

half-life of 100 days. Small particles that carry DDT or its degradation products may also be distributed 

through the atmosphere. Precipitation is believed to account for the greatest rate of removal from the 

atmosphere. When DDT is released to water, it quickly adsorbs to particles and is subject to sedimentation, 

may bioconcentrate in microorganisms, and can become part of the food chain. DDT, DDE, and DDD are 

highly lipid soluble, as reflected by their log octanol-water partition coefficients (log K,,,) of 6.19, 7.00, and 

6.20, respectively. 

/c--x 

Despite being strongly bound to soil, DDT, DDE, and DDD are bioavailable to plants and soil invertebrates. 

Studies indicate that the majority of the residues found in the roots of the plant, and the lowest concentration 

of DDT residues was found in the shoots, indicating low translocation of DDT. Earthworms are capable of 

.aiding the mobilization of soil-bound DDT residues to readily bioavailable forms (ATSDR, 1994b). 

DDT has not been marketed in the United States since 1972, but is ubiquitous due to its widespread use 

in previous decades and its relatively long half-life. DDT’s close structural analogs, DDE and DDD, are 

metabolites of DDT and have also been formulated as pesticides in the past (Hayes, 1982). Because of its 

persistent nature, coupfed with its hydrophobic properties and solubility in lipids, DDT and its metabdites 

are concentrated from water by aquatic organisms at all trophic levels. It also readily enters the food web 

and is bioaccumulated by organisms at higher trophic levels (EPA, 1966f). 

DDT is intermediate in toxicity to fish in comparison to other chlorinated hydrocarbon pesticides. It is less 

toxic that aldrin, dieldrin, endrin and toxaphene, but more toxic than chlordane, lindane and methoxychlor 

(EPA, 19809. Invertebrates are, for the most part, more sensitive than fish species, but the range of species 

LC5Os for macroinvertebrates (10,000) is much greater than that for fish (300). The least sensitive species 

listed in EPA (198Of) was a stonefly (Reronarcys californica) with a 96 h LC50 of 1.8 mg/L Week-old 

crayfish were the most sensitive reported species (LB0 = 0.00018 mg/L) although 1 O-week old crayfish 

of the same species had an LC50 of 0.003 mg/L EPA (19609 reported that of the species for which data 

were available, yellow perch was the most sensitive freshwater species tested (96 h LC50 of 0.6 pg/L) where 

as the least sensitive species was the goldfish (96 LC50 = 180 lug/L). 
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Data for DDE indicate that long-term dietary dosage at 2.8 to 3.0 mg/kg DDE (wet weight) can have adverse 

effects on reproduction of mallards, black ducks, and screech owls. Species that feed on saltwater animals 

containing DDT and its metabolites have exhibited reductions in their reproductive capacity (Rand and 

Petrocelli, 1985). Anderson et al. (1975) studied the impacts of DDT in northern anchovies (a species with 

a high lipid content) on the reproductive success of brown pelicans. The concentrations of this contaminant 

steadily declined in anchovies over this 5-year study and pelican reproduction improved; the authors 

concluded that even the lowest concentrations detected in anchovies (0.15 mg/kg) and the subsequent 

97 mg/kg concentration in pelican eggs was unacceptably high, because pelican eggshell thickness was 

still too low and pelican recruitment was still not high enough to sustain a stable population. 

DDT’s high lipid solubility, combined with an extremely long half-life, has resulted in bioaccumulation (i.e., 

levels in organisms exceed those levels occurring in the surrounding environment). When they are present 

in ambient water, DDT and its metabdites are bioconcentrated in freshwater and marine plankton, insects, 

mollusks, other invertebrates, and fish. Bioconcentration factors from laboratory tests with DDT and 

saltwater organisms ranged from 1200 to 76300 for fish and shellfish, respectively (EPA, 198Of). As these 

organisms become part of the food chain, a progressive biomagnification of residues may result in high 

levels of residues in organisms at the top of the food chain. Rainbow trout may accumulate DDT, DDE, and 

DDD from ingesting fish lower on the food chain and from the surrounding media (i.e., water and sediment). 

Endosulfan I, II, and Sulfate 

Endosulfan has been released to the environment mainly as a result of its use as an insecticide. When 

applied to fruit trees, vegetables, and other crops, endosulfan is released directly to the atmosphere and is 

also released to the atmosphere as the result of volatilization from treated plant surfaces and surface waters. 

Effluents from manufacturing and formulating facilities and surface runoff from treated croplands are sources 

of releases of the compound to surface waters. The main routes of release of endosulfan to soils are 

application of the compound to crops and land disposal of unused formulated pesticide products containing 

the compound. 

Endosulfan released to soil is most likely subjected to photolysis (on soil surfaces), hydrolysis (under alkaline 

conditions), or biodegradation. The Q- and B-isomers of endosulfan undergo photolysis upon exposure to 

sunlight on plant leaves. The o-isomer also undergoes isomerization to the B-isomer, which is relatively 

more stable (Dureja and Mukerjee 1982). A photolytic half-life of about 7 days was reported for endosulfan 

by EPA (1982). Endosulfan in aqueous solutions is also expected to undergo biodegradation. On plant 

surfaces, as in soils, numerous studies have demonstrated that endosulfan is oxidized to endosulfan sulfate. 

D-01-95-10 H-15 CT0 129 



In most plant residue studies, endosulfan sulfate residue levels tend to increase relative to the parent isomers 

and other metabolites and appear to be very persistent (Coleman and Dolinger 1982). 

The results of several laboratory and greenhouse studies indicate that endosulfan is strongly adsorbed to 

soil. Adsorption of endosulfan to soil particulates is also predicted based on the log soil organic 

carbon/water partition coefficient (K,J value of 3.5. Adsorption is also important in aquatic systems. For 

example, Greve and Wit (1971) found that 82%-85% of the endosulfan residues in water samples taken from 

the Rhine River (0.2-0.6 ppb) were associated with the particulate phase. 

The clinical signs common to animals after acute exposure to high doses of endosulfan (e.g., hyperactivii, 

tremors, decreased respiration, dyspnea, salivation, tonic-clonic convulsions, and death) pointtothe nervous 

system as the major target of toxicity- However, neurotoxic effects are generally not seen following longer 

term, lowdose exposure. Target organs/systems of endosulfan identified in experimental animals include 

the gastrointestinal tract, blood, liver, kidneys, reproductive organs, and immune system. Developmental 

toxicity has also been noted in animals. The effects observed on the respiratory and cardiovascular systems 

are most likely secondary to effects of endosulfan on the central nervous system control of respiratory and 

cardiovascular function. Very few studies have examined the toxicity of endosulfan following inhalation or 

dermal exposure, but the effects reported (e.g., central nervous system stimulation and hepatic and renal 

effects) are similar to those seen after oral exposure. 

Endrin and Endrin Aldehyde 

Endrin is extremely persistent when released to the soil. Endrin on soil may be transported to surface water 

via runoff from rain or irrigation. Since endrin in solid form is hydrophobic and sorbs strongly to soil 

particles, migration into groundwater would not generally be expected from normal agricultural application. 

However, endrin has been detected in some groundwaters, suggesting that leaching may be possible in 

some soils under certain conditions. Furthermore, since endrin formulations in solvent carriers such as 

xylene or hexane were also commonly used, endrin could move into groundwater from spills of such 

formulations. Similarly, migration to groundwater might also occur at waste sites where endrin residues 

become mixed with organic solvents. Unlike some other chlorinated pesticides, endrin volatilization was not 

enhanced after a rainfall. Small amounts of endrin in soil may also be transported to the air by dust particles. 

The occurrence of significant concentrations of endrin transformation products (induding endrin ketone, 

endrin aldehyde, and endrin alcohol) in a variety of plants grown in soil treated with endrin for periods as 

long as 15 years prior to planting indicates that there may be significant uptake of endrin and/or its 

transformation products by plants from endrin- treated soil. 
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When released to water, endrin strongly adsorbs to sediment and bioconcentrates significantly in aquatic 

organisms. Typical bioconcentration factors for freshwater and marine organisms range from 140 to 49,000. 

In addition to being bioconcentrated in aquatic organisms directly from water, endrin appears to be 

biomagnified slightly through various levels of the food chain (ATSDR, 1994~). Endrin was widely used as 

a broad spectrum pesticide until its registration was canceled in 1984. This chlorinated cyclodiene is highly 

toxic to humans; its long-term persistence and mammalian toxicity had been recognized at least as early 

as 1964 (EPA, 1993b). Like other organochlorine pesticides, endrin is lipophilic and bioaccumulates in lipid. 

Studies indicate that this pesticide can move across the placenta (EPA, 1994a). 

Ethylbenzene 

The physicochemical properties of ethylbenzene reveal a strong tendency for ethylbenzene to partition into 

the atmosphere. Depending upon site conditions, releases to surface soil can result in substantial losses to 

the atmosphere in addition to subsurface infiltration. Vapor phase transport will occur from subsurface 

releases (i.e., from leaking underground storage tanks) and during migration through partitioning into air 

pockets within unsaturated soil pore spaces. This vapor phase migration behavior is used in soil gas 

sampling methods. The magnitude of the Henry’s law constant, which measures partitioning between water 

and air, indicates that a significant proportion of ethylbenzene will partition from water into air. Ethylbenzene 

dissolves in surface water, soil pore water, or groundwater and will thus migrate into an available 

atmospheric compartment until its saturated vapor concentration is reached (ATSDR, 1990~). 

Heptachlor and Heptachlor Epoxide 

Heptachlor can be widely distributed in the environment. Both heptachlor and heptachlor epoxide can travel 

long distances in the wind from places where they are released such as treated fields or manufacturing sites. 

Heptachlor can be deposited on plant leaves or plants can absorb it through contaminated soil. Animals 

that eat plants containing heptachlor can also absorb heptachlor. Heptachlor is then changed into 

heptachlor epoxide, which breaks down very slowly in the environment and can stay in soil and water for 

many years. Plant, fish, and cattle that absorb the heptachlor or heptachlor epoxide through air, water, or 

food sources can pass it on to the organisms that consume them, leading to bioaccumulation. Also, since 

both heptachlor and heptachlor epoxide can volatilize from soil. 

The chemical and physical properties of heptachlor and heptachlor epoxide vary somewhat from one 

another. Their chemical formulas are C,,H,CI, and C,,H,CI,0, respectively. Their molecular weights are 

373.35 and 389.4, respectively. Both are crystalline solids, and the melting points are 9596% (pure) and 

46-74% (technical grade) ’ (Worthing and Walker 1987) for heptachlor and 160-161.5°C for heptachlor 
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epoxide. Heptachlor has a boiling point of 145%, a density of 1.57 g/cm3 at 9%, and a camphor-like odor; Y-X 

the odor threshold in air for both heptachlor and heptachlor epoxide is 0.3 mg/m3. The solubility of 

heptachlor in water at 25% is 0.05 mg/L and that of heptachlor epoxide is 0.275 mg/L; both are soluble 

in most organic solvents. The partition coefficients for heptachlor and heptachlor epoxide are as follows: 

Log KO,,,s are 5.44 and 5.40, respectively, and the Log scs are 4.34 and 3.34-4.37, respectively. The vapor 

pressures at 20% are 3~10~ mmHg and 26x10” mmHg, respectively, and at 25°C the vapor pressure for 

heptachlor is 3x1 O* mmHg. Henry’s law constant at 25’C for heptachlor is 3x1 O9 atm-m3/mol and that for 

heptachlor epoxide is 3.210m5 atm-m3/mol. 

The toxicities of heptachlor and heptachlor epoxide have been examined to some extent in animals via the 

oral route of exposure. The major target organ and system affected are the liver and the central nervous 

system. The effects, however, cannot be related directly to heptachlor or heptachlor epoxide. Available 

carcinogenic@ data indicate that both heptachlor and heptachlor epoxide are liver carcinogens in the rat 

and mouse. 

Iron 

The ferrous, or biialent (Fe’+), and the ferric, or trivalent (Fe+++ ) forms of iron are of primary concern in 

the aquatic environment. Iron can exist in natural organometallic or humic compounds and colloidal forms. 

The national criterion for the protection of aquatic life is 1 .O mg Fe/L (EPA, 1986). 

Lead 

As summarized in FWS (1988), research to date has determined that lead (Pb) is neither essential nor 

beneficial and that all measured effects are adverse. Invertebrates exhibit a wide range of sensitiiies to 

lead, and the toxicity of lead to fish has been found to be greater in soft water than in hard water. 

Organolead compounds are typically more toxic than inorganic compounds, food chain biomagnification 

is generally negligible, and younger organisms tend to be more sensitive to lead exposure than older 

individuals (FWS 1988). Reported bioconcentration factors are relatively low, ranging from 42 for brook trout 

to 1700 for a gastropod (Lyrnnaea palustris); the geometric mean value of data listed in EPA (1985~) for 

freshwater species is 403. 

Lead modifies the function and structure of kidney, bone, the central nervous system, and the hematopoietic 

system, and produces adverse biochemical, histopathological, neuropsychological, fetotoxic, teratogenic, 

and reproductive effects (Boggess 1977; Nriagu 1978; De Michele 1984). Inorganic Pb absorbed into the 

mammalian body enters the bloodstream initially and attaches to the red blood cell. There is a further rapid 

‘.,.‘-= 
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distribution of the’Pb between blood extracellular fluid and other storage sites that is so rapid that only about 

halg of the freshly absorbed Pb remains in the blood after a few minutes. The storage sites for Pb are 

uncertain, although they are probably in soft tissues as well as bone; the half-time residence life (Tb l/2) 

of inorganic Pb probably proceeds sequentially from gut, to blood, to bone and soft tissue, and by way of 

the bile to small intestine and fecal excretion (DeMichele 1984). 

Tetraalkyllead mode of action differs from that of inorganic Pb. Although initial entry is still into the 

bloodstream, the Pb is evenly distributed between blood plasma and the red blood cells. Tetraalkylleads 

are lost rapidly from the bloodstream, although some reappear in 5 to 10 hours associated exclusively with 

the red blood cells, probably as tetraalkyllead, though a fraction may be converted to inorganic Pb. The 

organoleads concentrate in the liver, and it is there that tetraalkyllead is probably converted to trialkyilead. 

Otherwise, the Pb is widely dispersed throughout the body with Tb l/2 values of 200 to 350 days (Harrison 

and Laxen 1981). Tetraalkyilead, by virtue of its liposolubility, is rapidly accumulated in bony tissues, 

particularly the brain, where the onset of signs of poisoning is rapid (Nriagu 1987). Short-term repeated 

exposures of rats (Rattus spp.) to EL results in a neurotoxic syndrome consisting of altered reactivii to 

noxious stimulation through disruption of forebrain-area function (Hong et al. 1983). Several fish species 

metabolize tetraalkyllead derivatives are considered responsible for the toxicity of the parent compound 

(Walsh and Tilson 1984). Trialkylleads and dialkylleads rapidly traverse biological membranes in bird eggs 

and accumulate in the yolk and developing embryo (Forsyth et al. 1965). At present, the organolead mode 

of action is poorly understood, but organolead compounds are known to inhibit amino acid transport, 

uncouple oxidative phosphorylation, and inhibit cerebral glucose metabolism (Hong et al. 1983). 

Mammals have demonstrated 3 effects of lead toxicity. Rats receiving oral doses of lead for up to a year 

exhibited neurological deficits including disruption of conditioned responses and motor activii, both of 

which could impair the fight or flight response (and survival) in the wild (Krasovskii et al., 1979). Lead has 

caused symptoms of chronic toxicity and irregular estrus cycles in mammals which could disrupt seasonal 

reproductive cycles (Demayo et al. 1982; Hilderbrand et al. 1973). 

Growth rate suppression was in chickens is the only toxic endpoints to be described for birds. Studies 

measuring reproductive endpoints of survival, egg laying, fertility, and eggshell thickness in American kestrels 

found no impairment of these parameters (Pattee, 1964). 

The study by Davies et al. (1976) found that large fish exposed for 19 months to 7.6 mg/L developed 

“blacktail”, a neurological condition that leads to curvature of the spine. Forage fish, small fish and daphnids 

had no data on the effects of lead toxicity. 
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As with a number of other metals, hardness has a major effect on the bioavailability of lead, although the 

observed effect is probably due to the presence of one or more interrelated ions such as hydroxide, 

carbonate, calcium, or magnesium (EPA 1985c). 

Bioconcentration factors for lead ranged between 4.88 and 726 for fish and 500 for terrestrial invertebrates. 

However, earthworms and plants were not found to bioconcentrate lead to any significant degree. 

Manganese 

Elemental manganese and inorganic manganese compounds have negligible vapor pressures, but may exist 

in air as suspended particulate matter derived from industrial emissions or the erosion of soils. Manganese 

containing particles are mainly removed from the atmosphere by gravitational settling, with large particles 

tending to fall out faster than small particles. Removal by washout mechanisms such as rain may also occur, 

but is less important in removing manganese from the atmosphere than dry deposition. The tendency of 

soluble manganese compounds to adsorb to soils and sediments depends mainly on the cation exchange 

capacity and the organic composition of the soil. Manganese is a vital micronutrient for both plants and 

animals (ATSDR, 1992d). 

The transport and partitioning of manganese in water is controlled by the solubility of the specific chemical 

form present, which in turn is determined by pH, Eh (oxidation-reduction potential), and the characteristics 

of available anions. The metal may exist in water in any of four oxidation states (2+, 3 +, 4+, or 7 +). 

Diialent manganese (Mn’2) predominates in most waters (pH 4-7), but may become oxidized at pH greater 

than 8 or 9. The principal anion associated with Mn(‘2) in water is usually carbonate, and the concentration 

of manganese is limited by the relatively low solubility (65 mg/L) of MnCO,. In relatively oxidized water, the 

solubility of Mn(‘2) may be controlled by manganese oxide equilibria, with manganese being converted to 

the (+ 3) or (+ 4) valence states. In extremely reduced water, the fate of manganese tends to be controlled 

by formation of the poorly soluble sulfide. Manganese is often transported in rivers as suspended 

sediments. Manganese in water may be significantly bioconcentrated at lower trophic levels. Folsom et al. 

(1963) estimated that the BCF of manganese was 2,5006,300 for phytoplankton, 300-5,500 for marine algae, 

800830 for intertidal mussels, and 35-930 for coastal fish (ATSDR, 1992d). McKee and Wolfe (1963) 

summariied the data concerning the toxicity of manganese to freshwater life. Manganese ions rarely occur 

in concentrations above 1 mg/L The reported tolerance values for freshwater organisms range from 1.5 to 

> 1000 mg Mn/L. 
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Mercury 

The natural global biogeochemical cycling of mercury is characterized by degassing of the element from 

soils and surface waters, followed by atmospheric transport, deposition of mercury back to land and surface 

waters, and sorption of the compound to soil or sediment particulates. Particulate-bound mercury can be 

converted to insoluble mercury sulfide and precipitated or bioconverted into more volatile or soluble forms 

that re-enter the atmosphere or are taken up by biota and bioaccumulated in terrestrial and aquatic food 

chains (ATSDR, 1994d). 

Mercury has three valence states. The specific state and form in which the compound is found in an 

environmental medium is dependent upon a number of factors, including the redox potential and pH of the 

medium. In soils and surface waters, mercury can exist in the mercuric (Hg’2) and mercurous (Hg+‘) 

states as a number of complex ions with varying water solubilities. Mercuric mercury, present as complexes 

and chelates with ligands, is probably the predominant form of mercury‘present in surface waters. The 

.transport and partitioning of mercury in surface waters and soils is influenced by the particular form of the 

compound. More than 97% of the dissolved gaseous mercury found in water consists of elemental mercury. 

Volatile forms (e.g., metallic mercury and dimethylmercury) are expected to evaporate to the atmosphere, 

where as solid forms partition to particulates in the soil or water column and are transported downward to 

the sediments in the water column (ATSDR, 1994d). 

Vaporization of mercury from soils may be controlled by temperature, with emissions from contaminated 

soils being greater in warmer weather when soil microbial reduction of Hg *2 to the more volatile elemental 

mercury is greatest. Vapor-phase mercury volatilized from surface waters has been measured however, the 

dominant process controlling the distribution of mercury compounds in the environment appears to be the 

sorption of nonvolatile forms to soil.and sediment particulates with little resuspension from the sediments 

back into the water column (ATSDR, 1994d). 

Freshwater and marine sediments are important repositories for inorganic forms since they readily adsorb 

to inorganic and organic particles as well as dissolved organic carbon (DOC) (Benes and Havelik 1979; 

Rudd and Turner 1988; Rogers et al. 1984). The degree and extent of this binding, while not well 

understood, will affect the availability of mercury for methylation. Methylation of mercury in most aquatic 

systems is thought to be primarily a function of microbiological activity in the sediment (Winfrey and 

Rudd 1998). Rates of methylation peak at the sediment-water interface and decrease in the overlying water 

and subsurface sediment (Kotthals and Winfrey 1987). Reduced pH also appears to increase the availability 

of methylated mercury by expediting its release from sediment into the water column. 
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In soils, leaching is a relatively insignificant transport process. However, surface runoff is an important 

mechanism for moving mercury from soil to water, particulady for soils with high humic content. Mobilization 

of sorbed mercury from particulates can occur through chemical or biological reduction to elemental 

mercury and bioconversion to volatile organic forms. Adsorption of mercury in soil is decreased wlth 

increasing pH and/or chloride ion concentrations. Metallic mercury may move through the top 3-4 cm of 

dry soil at atmospheric pressure; however, it is unlikely that further penetration would occur (ATSDR, 1994d). 

The chemical speciation of mercury (Hg) is probably the most important variable influencing ecotoxicology 

of Hg, but Hg speciation is complicated, especially in natural environments (Boudou and Ribeyre 1983; 

FWS 1987a). Most mercury entering aquatic systems is inorganic (Hg II) although recent studies have 

measured methylated mercury (CH,HgH+) in rain and surface runoff (Bloom and Watras 1989; Lee and 

Hultberg 1990). Methyl mercury is the major form of mercury in fish and accumulates to a greater extent 

in biological tissue than inorganic mercury. Methylation of inorganic mercury takes place in the terrestrial 

environment, the water column, and in sediment. The net amount of methyl mercury in an aquatic system 

is the result not only of its rate of formation, but also the result of the rates of those processes that alter the 

availability of inorganic mercury for methylation, and methyl mercury decomposition (demethylation) (Winfrey 

and Rudd 1990). 

In a recent review of the hazards of mercury (Hg) to fish, wildlife, and invertebrates, MIS (1987a) noted that 

mercury and its compounds have no known biological function; its presence is regarded as undesirable and 

’ potentially hazardous, and it is a mutagen, teratogen, and carcinogen. Forms of mercury with relatively low 

toxicity can be transformed into forms with very high toxicity through biological and other processes. For 

all organisms tested, early developmental stages were the most sensitive, and organomercuty compounds - 

especially methylmercury - were more toxic than inorganic forms. Numerous biotic and abiotic factors 

modify the toxicity of mercury compounds, sometimes by an order of magnitude or more, but mechanisms 

of action are unclear (FWS 1987a). 

The most common organic form of mercury, methylmercury, .is soluble, mobile, and quickly enters the 

aquatic food chain. This form of mercury can be bioconcentrated in organisms and biomagnified through 

food chains, returning mercury to upper trophic level consumers in a concentrated form. For example, 

methylmercury in surface waters is rapidly accumulated by aquatic organisms; bioconcentration factors in 

carnivorous fish range from 10,000 (brook trout) to 81,670 (fathead minnows). The geometric mean value 

of bioconcentration values listed in EPA (1985d) for freshwater organisms is 25,400. The bioaccumulation 

potential for methylmercury in fish is influenced by the pH of the water, with a greater bioaccumulation seen 

in waters with lower pH. Mercury concentrations in fish have also been negatively correlated with other water 

quality factors, such as alkalinity and dissolved oxygen content (ATSDR, 1994d). 
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Biomagnification factors for mercury in the food webs of Lakes Michigan and Ontario were lowest for 

amphipods feeding on mysids (1 .l) and highest for fish feeding on plankton (10.4-l 1.8). Aquatic 

macrophytes also have been found to bioconcentrate methylmercury in almost direct proportion to the 

mercury concentration in the water. The potential for bioaccumulation in terrestrial food chains is 

demonstrated by the uptake of mercury by the edible mushroom Pleurotus ostfeatus, grown on compost 

containing mercury at concentrations of up to 0.2 mg/kg. The bioaccumulation factor was 85-140, indicating 

that there are risks to human health if these mushrooms are eaten. However, other data indicate that virtually 

no mercury is taken up from the soil into the shoots of plants such as peas, although mercury 

concentrations in the roots may be significantly elevated and reflect the mercury concentrations of the 

surrounding soil (ATSDR, 1994d). 

Methoxychlor 

Methoxychlor is a relatively hydrophobic compound with log octanol/water partition coefficient (log KoVV) 

values ranging from 4.88 to 5.08. Because of this, methoxychlor in water is expected to partition mainly to 

sediment and organic matter, although a significant fraction may remain in solution when the ratio of 

sediment mass to water volume is low. In sediments, the partitioning of methoxychlor was higher for silts 

and clays than it was for sand (ATSDR, 1994e). 

The mobility of methoxychlor may be higher in sandy soils, since adsorption was significantly less in soil 

with lower organic carbon content and larger particle size. In addition to soil absorption, methoxychlor may 

become structurally bound to soil humic materials. Dechlorinated, dehydrochlorinated, and demethylated 

degradation products of methoxychlor were generally detected in lower levels of soil, suggesting that they 

are more mobile than methoxychlor (ATSDR, 1994e). 

The bioconcentration of methoxychlor has been investigated in microorganisms, lower invertebrates, and 

in fish. Reported bioconcentration factors (BCFs) for methoxychlor ranged from 41 l-2,758 in Aerobacter 

aerogenes, 2,114-8,138 in Bad/us s&i/is, 348-l ,130 in stoneflies, 5,000-8,570 in snails and 1,500 in clams. 

In sheepshead minnows, BCFs were found to be concentration dependent, ranging from 113 at 3 mg/L to 

264 at 23 mg/L These data suggest that considerable species variation exists in the bioconcentration of 

methoxychlor in fish, perhaps as the result of species differences in the capacity to metabolize and eliminate 

methoxychlor (ATSDR, 1994e). 
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Nickel I---x 

Rats given a subchronic gavage study with nickel chloride in water experienced lethargy, ataxia, irregular 

breathing, reduced body temperature, and discolored extremities (EPA, 1994b). Inhalation of nickel 

subsulfide in rats increased the incidence of lung tumors (ATSDR, 1991). The CNS appears to be the target 

organ for nickel oral toxicity, while the lung is the target organ for inhalation exposure. 

Phenol 

As summarized in EPA (198Oa), phenol is predominantly used as an intermediate in a wide variety of 

chemical processes including production of epoxy and phenolic resins, pharmaceutical, pesticides, dyes, 

and numerous industrially-important acids. The phenol molecule easily substitutes in the environment to 

form compounds such as halophenols, which may be more toxic than the parent compound. The acute 

toxicity of phenols to aquatic organisms has been characterized but information on chronic toxicity is limited. 

Acute toxicity of phenol to freshwater species has been expressed over 2 to 3 orders of magnitude. Test 

results have indicated that cladocerans are the most sensitive invertebrate species examined (Daphnia pu/ex 

LC50 = 5000 pg/l) while rainbow trout are among the most sensitiie fish species tested (LC50 =5020 pg/I). 

Bioconcentration factors range from 1.2 to 2.3 for goldfish (Carassius amtus), indicating that phenol is not 

likely to bioconcentrate or biomagnify (EPA, 1980a). 

,/---Y 

Phthalates 

Plithalates, ‘or phthalate esters such as Bis(2-ethylhexyl)phthalate, represent a large family of chemicals 

widely used as plasticizers. For the most part, these are colorless liquids with low volatility, and are poorly 

water soluble (EPA 1980b; Verschueren 1983). Available data indicate that the toxicity of phthalate varies 

widely. However, acute toxicity values reported by EPA (198Ob) all exceed 1000 pg/L while chronic values 

as low as 3 pg/L had been determined for di(2-ethylhexyl)phthalate. Reported biocondetitration values 

ranged from 14 to 2880 (EPA 1980b). 

Although di-n-butyi phthalate has low volatility, it has been reported as particulate in the atmosphere and 

as a vapor. In the air, di-n-butyl phthalate is transported from its origin and is subject to both wet (rain and 

snow) and dry (wind and settling) deposition on the earth’s surface. Although di-n-butyl phthalate is only 

poorly soluble in water, it may be transported in water following formation of chemical complexes between 

di-n-butyl phthalate and humic substances. The adsorption of di-n-butyl phthalate onto particulate matter 

is greater in salt water than in fresh water. Adsorption onto soil and sediments appear to be a significant sink 
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for di-n-butyl phthalate. It has been demonstrated that di-n-butyl phthalate is rapidly adsorbed from seawater 

onto marine sediment. In hazardous waste sites, the presence of common organic solvents such as 

alcohols and ketones may increase the solubility of relatively water insoluble compounds such as di-n-butyl 

phthalate, thus increasing the amounts that may leach from the site into the subsoil and into groundwater 

(ATSDR, 1990d). 

Polyaromatic Hydrocarbons 

Increased fossil fuel consumption in the United States has lead to a rise PAH emissions into the 

environment. The global movement of PAHs can be summarized as follows: PAHs released to the 

atmosphere are subject to short- and long-range transport and are removed by wet and dry deposition. In 

surface water, PAHs can volatilize, photodegrade, oxidize, biodegrade, bind to particulates, or accumulate 

in aquatic organisms (with bioconcentration factors often in the lOO-2,000 range). In sediments, PAHs can 

bkxiegrade or accumulate in aquatic organisms. PAHs in soil can biodegrade or accumulate in plants; PAHs 

can enter groundwater and be transported within an aquifer (ATSDR, 1993d). 

Transport and partitioning of PAHs in the environment are determined to a large extent by physical/chemical 

L properties such as water solubility, vapor pressure, Henry’s law constant, octanol-water partition coefficient 

(td,) and organic carbon partition coefficient (K,,J. In general, PAHs have low water solubilities. Because 

of their low solubility, PAHs in aquatic systems are primarily found sorbed to particles that either have settled 

to the bottom or are suspended in the water column. In an estuary, volatilization and adsorption to 

suspended sediments with subsequent deposition are the primary removal processes for medium and high 

molecular weight PAHs, whereas volatilization and microbial degradation are the major removal processes 

for low molecular weight compounds (ATSDR, 1993d). 

Sorption of PAHs to soil and sediments increases with increasing organic carbon content and is also directly 

dependent on particle size. PAHs have also been shown to be transported laterally within contaminated 

aquifers. PAHs can be accumulated in aquatic organisms from water, sediments, and food. 

Bioconcentration factors (BCFs) of PAHs in fish and crustaceans have frequently been reported to be in the 

range of lOO-2,000. In general, bioconcentration was greater for the higher molecular weight compounds 

than for the lower molecular weight compounds. Biotransformation by the MFO system in the fish liver can 

result in the formation of carcinogenic and mutagenic intermediates; exposure to PAHs has been linked to 

the development of tumors in fish. The ability of fish to metabolize PAH, may explain why benzo(a)pyrene 

is frequently not detected or found only at very low levels in fish from environments heavily contaminated 

with PAHs. The breakdown products (polyhydroxy compounds) are eliminated in feces (via bile) and urine. “. 
Varanasi et al. (1935) ranked the amount of benzo(a)pyrene metabolism by aquatic organisms as follows: 
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fish > shrimp > amphipod crustaceans > dams. Fish and crustaceans readily assimilate PAHs from :,-!,, 

contaminated food, whereas mollusks and polychaete worms have limited assimilation. Biomagnification 

has not been repotted because of the tendency of many aquatic organisms to eliminate these compounds 

rapidly (ATSDR, 1993d). 

Some PAHs are of environmental concern because they are known to be carcinogens and/or mutagens. 

An increase in fossil fuel consumption in the United States has resulted in an increase inWemissions of PAHs 

to the environment. Sorption of PAHs onto solids in the water column and subsequent settling, as well as 

partitioning onto organic materials in the sediment, can significantly affect PAH transport. 

Because of their complex chemical composition, the toxicity of PAHs is variable and not well understood 

(NAS 1988). In addition, research has demonstrated that different organisms and different life stages for a 

given species can vary widely in sensitiiity to PAHs (FWS 1987b; NAS 1988; Neff and Anderson 1981). 

However, it is generally agreed that in aquatic ecosystems, the toxicity of PAHs is correlated with water 

solubility (Neff and Anderson 1981) and molecular weight, with high molecular weight PAHs exhibiting low 

acute toxicity (due to low water solubility) (FWS 1987b). In all but a few cases, PAH concentrations that are 

acutely toxic to aquatic organisms are several orders of magnitude higher than concentrations found in even 

the most heavily polluted waters. Sediment from polluted areas, however, may contain PAHs in 

concentrations approaching those similar to those which are acutely toxic, but their limited bioavailability 

would probably render them substantially less toxic than PAHs in solution (WS 1987b). 

e-----Y 

Patton and Dieter (1980) fed mallards a diet that contained 4000 mg PAHs/kg (primarily naphthalenes, 

naphthenes, and phenanthrene) for 7 months. No mortality or visible signs of toxicity were noted but both 

liver weight and hepatic blood flow were significantly greater than that of the controls. However, the authors 

concluded that these modifications in the liver did not represent an adverse effect and that adult mallards 

could tolerate long-term exposures to relatively high concentrations of PAHs. Mammalian toxicity data are 

limited for PAHs but the ability of some PAHs to induce tumor formation is well documented (FWS 1987b). 

Bioaccumulated PAHs with a four-ring structure or less are rapidly metabolized. Therefore, long-term 

partitioning into biota is not considered a significant fate process (FWS 1987b; EPA 1993). 

In general, PAHs obtained from the diet can contribute to total tissue concentrations to a limited extent. 

Tissues from plants grown in the treated soils were relatively enriched with low molecular weight PAHs 

(e.g., acenaphthene, fluorene, phenanthrene), but increased PAH concentrations (relative to tissues from 

plants grown in control plots that did not receive sludge amendments) were not consistently detected. The 

PAH concentrations in above ground plant parts were not strongly related to soil PAH levels but were 

probably the result of atmospheric deposition. The presence of PAHs in root crop tissues was probably due 
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to adsorption of the compounds to root surfaces. PAHs may accumulate in terrestrial animals through the 

food chain or by ingestion of soil (ATSDR, 1993d). 

PCBs 

In water, adsorption to sediments or other organic matter is a major fate process for PCBs. Experimental 

and monitoring data have shown that PCB concentrations are higher in sediment and suspended matter than 

in the associated water column. Based on their water solubilities and octanol-water partition coefficients, the 

less chlorinated components of the Aroclors will sorb less strongly than the highly chlorinated components. 

Although adsorptionand subsequent sedimentation may immobilize PCBs for relatively long periods of time 

in aquatic systems, redissolution (due to loss from the aquatic phase as a result of, for example, volatilization 

and subsequent release from sediment) into the water column has been shown to occur in the environment. 

The substantial quantities of PCBs contained in aquatic sediments can therefore act as an environmental 

reservoir from which PCBs may be released slowly over a long period of time. Environmental redistribution 

from aquatic sediments should be most significant for the PCBs contained in the top layers of the 

sedimentary deposit. PCBs reaching the lower layers of sedimentary deposits may be effectively sequestered 

from environmental redistribution. The depth distribution of PCBs in lake sediments provides a record of 

changes in PCB accumulation with time. PCBs may volatilize even more significantly from dams, waterfalls, 

and other waterways that have markedly higher aeration rates. Nonetheless, adsorption to sediment 

significantly decreases the volatilization rate of highly chlorinated Aroclors from the aquatic phase. The rate 

of redissolution of PCBs from sediment to water @II always be greater in summer than in winter because 

of more rapid volatilization from water. The low water solubility, high octanol-water partition coefficients of 

the PCBs demonstrates strong adsorption of PCBs to soils and sediment. The tendency to leach will be 

greatest among the least chlorinated congeners. Since the sorption of PCBs in soil is proportional to soil 

organic carbon content&aching is expected to be greatest from soils with low organic carbon. PCBs in soil 

leach significantly in the presence of organic solvents, as might occur at a hazardous waste site. The 

volatilization rate will be greater from soil with low organic carbon, due to the weaker sorption of PCBs. The 

volatilization rates also will be greater in moist soils due to the codistillation of PCBs with water. Storm water 

runoff will also transport PCBs from soil to surface water (ATSDR, 19939. 

Polychlorinated biphenyls (PCBs) are a mixture of chlorinated biphenyl chemicals which occur individually 

as 209 congeners, comprised of various chlorine substitution patterns. PCBs are closely related to many 

chlorinated hydrocarbon pesticides (e.g, DOT, dieldrin, and aldrin) in their chemical, physical, and 

toxicological properties and in their widespread occurrence in the aquatic environment (Nimmo, 1935). 

Mixtures of PCBs were marketed under the trade name Aroclor, with a numeric designation that indicated 

their chlorine content. Although production and use was banned in 1979, the chemical group is extremely 
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persistent in the environment and bioaccumulates through the foodchain. There is evidence that. the most ra 

potent, dioxin-like PCB congeners are preferentially accumulated in higher organisms. Additional research 

indicates that there is evidence that PCB risks increase with increased chlorination because more highly 

chlorinated PCBs are retained more efficiently in fatty tissues (EPA, 1994b). The non-ortho-substituted 

coplanar PCB congeners, and some of the mono-ortho-substituted congeners, have been shown to exhibit 

dioxin-like effects. There is increasing evidence that many of the toxic effects of PCBs result from alterations 

in hormonal function. Consequently, the aggregate toxicity of a PCB mixture may increase as it moves up 

the foodchain (EPA, 1993b). 

The three effects of PCB exposure on terrestrial wildlife are mortality, decreased reproductive success, and 

behavioral modifications (EPA, 1993b). Mink (Musre/a v&on) appear to be among the most sensitive species 

to the toxic effects of PCBs (Gillette et al., 1987). Single oral doses of PCBs administered to mink have 

produced LO, values of 750 mg/kg for Aroclor 1221 and 4000 mg/kg for Aroclor 1254 (Aulerich and 

Ringer, 1977; Ringer, 1983). The primary chronic effect documented as a result of dietary exposure to PCBs 

has been decreased reproductive success, as evidenced by reduced whelping rates, fetal death, and 

reduced growth among the young. Based on a review of available data, EPA determined that 30 pg/kg/d 

represented an NOEL value for reproductive effects of Aroclor 1254 (EPA, 199313). 

Birds have been shown to be more resistant than mammalian species to the acute effects of PCBs. PCB 

doses greater than 200 ppm in the diet (10 mg/kg body weight) caused some mortality among northern 

bobwhite (Colinus vi/-ginians), mallards (Anas p/~ynchos), and ring-necked pheasants (Phasianus 

colchicus). PCBs provided to these birds at dietary concentrations of 1500 ppm (100 mg/kg body weight) 

caused extensive mortality (FWS, 1986b). Exposure to PCBs resulted in some mortality among all the avian 

species tested, with lethal concentrations depending on the length of exposure and the particular PCB 

mixture (Aulerich et al., 1973). For all avian species, PCB residue concentrations of at least 310 mg/kg fresh 

weight in the brain were associated with an increased likelihood of death from PCB poisoning (FWS, 1986b). 

An evaluation of the results of various toxicity studies performed on a number of bird species led EPA 

(1993b) to conclude that 0.18 mg/kg/body weight represented an appropriate NOEL for avian wildlife. 

When airborne PCBs are deposited onto the surface of water, they become enriched in the surface 

microlayer, and the concentrations of PCBs in the surface microlayer is 500 times higher than in deeper 

water. As a result, bioconcentration by fish was several orders of magnitude higher in this zone. Conversely, 

since the concentration of PCBs in sediments is several orders of magnitude higher than in water, the 

bioconcentration of PCBs in bottom feeding species is also expected to be high. According to a summary 

of experimentally determined BCFs (ratio of concentration in the organism over the concentration in water) 

of various Aroclors (1016, 1248, 1254, and 1260) in aquatic species (fish, shrimp, oyster), BCFs range from 

/-% 
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26,000 to 660,000. The estimated BCFs for the same Aroclors in the fathead minnow is 43,000-200,000. 

There’is evidence that PCBs will biomagnify within the food chain as indicated by the PCB levels in higher 

tropic levels of aquatic organisms and in several species of fish-consuming birds and seals. 

Accumulation of PCBs in terrestrial vegetation can occur in the following ways: uptake from soil through the 

root and translocation to the aerial parts of plants; deposition of atmospheric particulates on aerial plant 

surfaces; and uptake of airborne vapors by aerial plant parts. The BCF for the first process is ~0.02, 

indicating translocation from soil to aerial plant parts is not important for PCBs. The BCF in carrot peels was 

slightly higher than in other plant parts possibly due to adsorption from soil. However, the BCF for air to 

vegetation transfer of gaseous PCBs (concentration of PCBs in aerial plant parts [ng/g]/concentration of 

PCB vapor in air [ng/g, air density 1 .19 g/L]) is reported to be 66,000. Therefore, the transfer of vapor-phase 

PCBs from air to aerial plant parts may be the main source of vegetation contamination. However, the 

tendency of PCBs to adsorb to airborne particulates will increase as the degree of chlorination increases. 

The fact that the PCBs have been detected in remote locations indicates these compounds will be 

transported long distances from their source of emission. PCBs in the atmosphere are physically removed 

by wet and dry deposition. Dry deposition occurs only for PCBs in the particulate phase. (ATSDR, 19939. 

Selenium 

The volatile selenium compounds that partition into the atmosphere include the inorganic compounds 

selenium dioxide and hydrogen selenide, which is rapidly oxidbed to elemental selenium and water, and the 

organic compounds dimethyl selenide and dimethyl diselenide which can persist in air. Selenium 

compounds released to the atmosphere can be removed from it by dry or wet deposition to soils or to 

surface water (ATSDR, 19949. 

The forms of selenium expected to be found in surface water and the water contained in soils are the salts 

of selenic and selenious acids. The soluble salts of selenic acid are expected to occur in alkaline waters. 

Sodium selenate is one of the most mobile selenium compounds in the environment owing to its high 

solubility and inability to adsorb onto soil particles. Selenious acid (H,SeOs) is a weak acid, and the 

diselenite ion predominates in waters between pH 3.5 and 9. Most selenites are less soluble in water than 

the corresponding selenates. In soils, pH and Eh’are determining factors in the transport and partitioning 

of selenium. Elemental selenium is essentially insoluble and may represent a major inert “sink” for selenium 

introduced into the environment under anaerobic conditions. Heavy metal selenides and selenium sulfides, 

which are also insoluble, predominate in acidic (low pH) soils and soils with high amounts of organic matter. 

Selenium in this form is immobile and will remain in the soil. The selenides of other metals such as copper 

and cadmium are of low solubility. Sodium and potassium selenites dominate in neutral, well-drained mineral 
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soils, where some soluble metal selenites may be found as well. In alkaline (pH > 7.5), well-oxidized soil 

environments, selenates are the major selenium species. Due to their high solubility and low tendency to 

adsorb onto soil particles, the selenates are very mobile and are readily taken up by biological systems or 

leached through the soil. Selenite forms stable ferric oxide-selenite adsorption complexes in acid or neutral 

soils (ATSDR, 19949. 

When environments favor the soluble forms of selenium (alkaline and oxidizing conditions), these forms can 

be accumulated by plants. In addition, although both selenite (Se4’) and selenate (Se6’) are soluble forms 

of selenium, selenate was found to be the preferred form of selenium uptake by plants. Preferential uptake 

of selenate may be caused by its tendency to be less strongly adsorbed to soil particles and organic matter 

than selenite. Selenium uptake by plants is influenced by many factors including soil type, pH, colloidal 

content, concentration of organic material, oxidation-reduction potentials in the root-soil environment, and 

total level of selenium in the soil. Soluble selenates (principally sodium selenate) appear to be responsible 

for most of the naturally occurring instances of plants accumulating high levels of selenium, although much 

of the total selenium in soil may be present in other forms (ATSDR, 19949. 

Styrene 

In the atmosphere, styrene exists as a vapor. Styrene is an oily liquid that is slightly volatile. Physical 

processes such as precipitation and dry deposition are not significant mechanisms for removing styrene 

from the atmosphere due to its high photochemical reactivii. Styrene is only sparingly soluble in water, 

but its exact solubility is uncertain. Styrene in water may also partition to soils and sediments. The extent 

of adsorption of sparingly water-soluble compounds is often correlated with the organic carbon content of 

the adsorbent. Assuming that the solubility of styrene is 300 mg/L, a calculated KoC value for styrene is 260 

which suggests that styrene is “moderately mobile” in soil. In surface soils, where the amount of organic 

carbon will be highest, the movement of styrene will be retarded by adsorption. In deeper subsurface 

environments where the amount of organic carbon may be low, adsorption may not be as significant. The 

K,,,,, of styrene has been measured to be 1,445 and 391, suggesting that styrene will partition to fat tissues. 

Even though styrene does tend to partition into fat, it does not tend to bioaccumulate to high levels, mainly 

because of its metabolism and excretion (ATSDR, 1992e). 

The BCF for styrene is about 25. An experimentally-measured BCF for goldfish was 13.5. These low BCFs 

suggest that bioconcentration is not a significant fate of styrene released into the environment. No other 

measured BCFs were located to corroborate these reported values ( ATSDR, 1992e). 
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Tetrachloroethene, Trichloroethene, and 1 ,SDichloroethene 

Tetrachloroethylene (PCE) is a stable, colorless liquid likely to enter the environment through accidental 

releases to air, soil, or water. If released to soil, it is subject to volatilization and leaching into the water 

table. The half-life of PCE in soil is estimated at 180 to 360 days (Howard, 1991). Biodegradation may be 

an important process in anaerobic soils, based on laboratory tests with methanogenic columns (EPA, 

1994b). When released into water, PCE evaporates with an estimated half-life ranging from < 1 day to several 

weeks. PCE does not significantly biodegrade, bioconcentrate in aquatic organisms, or adsorb to sediment 

(EPA, 1994b). Acute toxicity tests performed on PCE resulted in a 48-h LC50 of 18 mg/L for Daphnia 

magna, a 96-h LC50 of 5 mg/L for Salmo gairdneri (rainbow trout), and a 96-h LC50 of 18.4 mg/L for 

Pimephales promelas (fathead minnow) (EPA, 199413). 

Trichlorethylene is a heavy stable liquid which is slightly soluble in water. It is used in metal degreasing, 

solvent extraction and dry cleaning. Its half life ranges from 180 to 360 days in both soil and surface water 

(Howard, 1991). Acute toxicity tests performed on trichlorethylene resulted in a 96-h LC50 of 66.8 mg/L for 

Pimephales promelas (fathead minnow)(Verschueren 1983). Toxicity data for TCE are limited. Prolonged 

inhalation exposure of animals effected the liver and kidneys. The main target organs are the CNS, heart, 

liver, and kidney. Exposure to TCE has been shown to cause increased incidence of liver tumors (savage) 

and lymphomas (inhalation) in mice, and increased renal tumors in rats (gavage; EPA, 1988c). 

1,2-Dichloroethylene may be released to the environment in emissions and wastewater or formed as 

breakdown products from common industrial solvents under anaerobic conditions. It is a dear, colorless, 

flammable liquid which consists of a mixture of the cis- and Vans-isomers. 1 ,P-Dichloroethylene has shown 

slight acute and moderate chronic toxicity to aquatic species, but data is insufficient predict the short- or 

long-term effects of this contaminant on terrestrial receptors. It is slightly persistent in water, with a half-life 

of 2 to 20 days, and is lost mainly through volatilization. Biodegradation, adsorption to sediment, and 

bioconcentration in aquatic organisms is not significant (EPA, 1994b). 

Xylenes 

In a global sense, most (99.68%) of the xylenes released into the environment will ultimately partition into 

the atmosphere. When spilled on land, xylenes will volatilize or leach into the ground. In soils and sediments, 

xylene tends to be adsorbed to organic matter. A general trend for the relat’kre retention of xylene in soil 

with increasing soil organic matter has been observed by a number of investigators. In subsurface soils with 

low organic carbon content, xylenes are more likely to infiltrate into groundwater from soil. ( ATSDR, 199Oe) 
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Zinc 

Zinc occurs in the environment primarily in the +2 oxidation state. It dissolves in acids to form hydrated 

Zn+’ cations and in strong bases to form zincate anions. In most.unpolluted waters, zinc exists primarily 

as the hydrated form of the divalent cation. In polluted waters, the metal often forms complexes with a 

variety of organic and inorganic ligands. Zinc can occur in both suspended and dissolved forms in surface 

water. Dissolved zinc may occur as the free (hydrated) zinc ion or as dissolved complexes and compounds 

with varying degrees of stability. Suspended (undissolved) zinc may be dissolved following minor changes 

in water chemistry or may be sorbed to suspended matter. In the aquatic environment, zinc partitions to 

sediments or suspended solids in surface waters through sorption onto hydrous iron and manganese oxides, 

clay minerals, and organic material. In addition, the zinc content in sediment closely correlated with the 

depth, organic content, and clay content of the sediments. The stability of the zinc complex depends on 

the pH of the water and the nature of the complex. Zinc tends to sorb more readily at a high pH (pH ~7) 

than at a low pH. Desorption of zinc from sediments occurs as salinity increases, apparently because of 

displacement of the adsorbed zinc ions by alkali and alkaline earth cations, which are abundant in brackish 

and saline waters. The mobility of zinc in soil depends on the solubility of the speciated forms of the element 

and on soil properties such as cation exchange capacity, pH, redox potential, and chemical species present 

in soil (ATSDR, 19849). ;f----=% 

Zinc toxicity endpoints in mammals include decreased sperm motility and reduced fertilizing capacity which 

could decrease the fecundity of wild populations. In birds, pancreatic lessions, decreased body weight and 

gizzard erosion have identified as endpoints of zinc toxicity. Toxic endpoints of zinc exposure have not 

been identified for other groups of animals (i.e. fish, daphnids, etc.). 

Zinc is an essential nutrient and occurs in the tissues of organisms, even at normal ambient water and soil 

concentrations. Zinc can accumulate in freshwater animals at 51-1,130 times the concentration present in 

the water. Microcosm studies indicate, in general, that zinc does not biomagnify through food chains. 

Furthermore, although zinc actively bioaccumulates in aquatic systems, biota appears to represent a 

relatively minor sink compared to sediments. Steady-state zinc bioconcentration factors (BCFs) for 12 

aquatic species range from -4 to 24,000. Crustaceans and fish can accumulate zinc from both water and 

food. A BCF of 1,000 was reported for both aquatic plants and fish, and a value of 10,000 was reported for 

aquatic invertebrates. The high enrichment in oysters may be due to their ingestion of particulate matter 

containing higher concentrations of zinc than does ambient water. Wiih respect to bioconcentration from 

soil by terrestrial plants, invertebrates, and mammals, BCFs of 0.4, 8, and 0.6, respectively, have been 

reported. The concentration of zinc in plants depends on the plant species, soil pH, and the composition Z-1” 

of the soil. Plant species do not concentrate zinc above the levels present in soil. Wind-blown dust 
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transports zinc bound to soil particulates into the atmosphere. The particulates may also contain other 

materials. Zinc-bearing particles in the atmosphere are transported to soil and water by wet deposition (rain 

and snow) and dry deposition (gravitational settling and deposition on water and soil surfaces) (ATSDR, 

1994e). 
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IDENTIFICATION OF CONTRIBUTORS TO RISK FOR THE SHREW 
BASED ON ACUTE DOSES AND MAXIMUM AND AVERAGE EXPOSURE CONCENTRATIONS 

SITE 1 - CBU DRUM STORAGE AREA 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 

Vanadium 
Antimony 
Chromium 
Arsenic 

Chemical 

Vanadium 
Antimony 
Chromium 
Lead 

Maximum 
Chronic HI 

4.OE + 02 
1.2E+02 
3.3E+Ol 
1.7E+Ol 

Highest 
Average 
Chronic HI 

2.2E+02 
l.lE+02 
2.4E + 01 
6.7E + 00 

Derived Acute 
NOAEL Dose 

(mglkgld) (mglkgld) 

8.4E-02 
1 .OE-02 
1.8E-01 
5.4E-02 

3.3E+Ol 
1.2E+OO 
6.1E+OO 
8.6E-01 

Derived 
NOAEL 
(mglkgld) 

Acute 
Dose 
(mglkgld) 

8.4E-02 
1 .OE-02 
1.8E-01 
1.6E+OO 

1.9E+Ol 
l.lE+OO 
4.4E + 00 
l.lE+Ol 

Acute 
Threshold 
(mglkgld) 

2.9E +00 
5.5E+OO 
1.8E+02 
1.3E+Ol 

Acute 
Threshold 
(ma/kg/d) 

2.9E +00 
5.5E+OO 
1.8E+02 
5.OE-01 

Maximum 
Acute HI 

1.2E+Ol 
2.2E-01 
3.4E-02 
6.8E-02 

Highest 
Average 
Acute HI 

6.5E+OO 
2.OE-02 
2.4E-02 
2.1 E-01 



IDENTIFICATION OF CONTRIBUTORS TO RISK FOR THE RED-TAILED HAWK 
BASED ON ACUTE DOSES AND MAXIMUM AND AVERAGE EXPOSURE CONCENTRATIONS 

SITE l- CBU DRUM STORAGE AREA 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Maximum 
Chronic HI 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Antimony 

Chemical 

4.2E+2 
6.3E+O 
2.8E+O 
2.8E+O 

Highest 
Average 
Chronic HI 

4,4’-DDD 2.1E+2 
4,4’-DDE 4.2E+O 
Antimony 2.5E+O 
4,4’-DOT 2.4E + 0 

Derived 
NOAEL 

(mglkgld) 

Acute Acute 
Dose Threshold 
(ma/kg/d) (mglkgld) 

l.lE-04 4.8E-02 
l.lE-04 7.1 E-04 
1 .lE-04 3.2E-04 
5.OE-03 1.4E-02 

Derived : Acute 
NOAEL Dose 
(mg/kg/d) (mglkgld) 

l.lE-04 2.4E-02 
l.lE-04 4.7E-04 
5.OE-03 1.2E-02 
l.lE-04 2.7E-04 

si 

3.OE+Ol 
3.4E+OO 
2.1E+Ol 
1.3E+Ol 

Acute 
Threshold 
(mg/kg/d) 

3.OE+Ol 
3.4E+OO 
1.3E+Ol 
2.1E+Ol 

Maximum 
Acute HI 

1.6E-03 
2.1 E-04 
1.5E-05 
l.lE-03 

Highest 
Average 
Acute HI 

7.9E-04 
1.4E-04 
9.8E-04 
1.3E-05 



IDENTIFICATION OF CONTRIBUTORS TO-RISK FOR TERRESTRIAL VEGETATION 
BASED ON MAXIMUM CONCENTRATIONS IN SOILS 

SITE 1 - CBU DRUM STORAGE AREA 
NSB-NLON, GROTON, CONNECTICUT 

ICompound 1 Maximum 1 Background Exceeds Exposure 
Phytotoxicity Point ---I- Benchmark Hazard 

Value Quotient 

Exposure Screening 
Point Value 

Concentration (mg/kg) 
OWkg) 

Inorganic Chemicals 

Aluminum 1 .Ol E+4 1 1.76E+4 
Antimonv 680E+O 1 2.05E+O .I . . 

, 

.:.. 

: ,I iBarium cc2 
0 
u 
0 
0 
w 

X 1 l.OOE+l 
X 1 3.00E+O 

ICalcium X 
X 1 .OOE+O 

2.00E+l 
X 1 .OOE+2 
X 
X 500E+l 
X 
X 500E+2 
X 3.00E-1 
X 3.00E+l 
X 
X 
X 2.00E+O 
X 500E+l 

IChromium 
ICobalt 

3.41 E+l 1 1.93E+l 
8.20E+O 1 7.00E+O 

Copper 
Iron 

1 Lead 
Magnesium 

1 Manaanese 
Mer&y 
Nickel 

I Potassium 

l.l5E+2 1 1.79E+l 
1.9 1 E+4 168E+4 

I 1.6' 4E+2 1.75E+l 
2.88E+3 2.46E+3 

1 -.15E+2 1.72E+2 
4.70E-1 5.50E-2 
3.38E+l 5.00E+O 

1 1.75E+37 .69E+2 

---r-pm 
I 

ISodium 
IVanadium 

3.42E+2 1 1.66E+l 
86E+2 1 3.33E+l I 

JZinc 4.80E+2 1 2.56E+l 
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IDENTIFICATION OF CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 
BASED ON MAXIMUM CONCENTRATIONS IN SOILS 

SITE I- CBU DRUM STORAGE AREA 
NSB-NLON, GROTON, CONNECTICUT 

Concentration 



IDENTIFICATION OF CONTRIBUTORS TOYRISK FOR TERRESTRIAL VEGETATION 
BASED ON MAXIMUM CONCENTRATIONS IN SOILS 

SITE I- CBU DRUM STORAGE AREA 
NSB-NLON, GROTON, CONNECTICUT 

ICompound 

! 
Maximum Phytotoxicity 
Exposure Benchmark 

Point Values 
Concentration (w/kg) 

(w/kg) 

Ethylbenzene 2.30E-2 
Fluoranthene 1.30E+O 

Exceeds Exposure 
Phytotoxicity Point 
Benchmark Hazard 

Value Quotient 

, “ .  .~ 

. * ,  > * .  

, . _  . . , .  ”  .  . “ .  

. . ,  . I  

^ .  .  .  .  

, . ^ . .  , , .  

. “ I  

^ .  _ 
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IDENTIFICATION OF CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 
BASED ON AVERAGE CONCENTRATIONS IN SOILS 

SITE I- CBU DRUM STORAGE AREA 
NSB-NLON, GROTON, CONNECTICUT 

Compound 

j 

llnorganicv 
IAluminum 

ICadmium 
’ Calcium 
khromium 

8.61 E+3 1.76E+4 
6.05E+O 2.05E+O X 
3.08E+O 3.60E+O 
5.82E+l 3.90E+l X 
6.80E-1 1 7.20E-1 1 
9.65E-1 2.40E-1 X 
3.85E+3 3.14E+2 X 
2.44E+l 1.93E+l X 
5.45E+O 7.00E+O 
7.32E+l 1.79E+l X 
1.56E+4 1.68E+4 
5.44E+l 1.75E+l X 

3.06E+2 1.66E+l X 
l.O3E+2 3.33E+l X 
2.50E+2 2.56E+l X 

“) 9 

Phytotoxicity Exceeds Exposure 
Benchmark Phytotoxicity Point 

Values Benchmark Hazard 
(Wkg) Value Quotient 

I 

5.00E+l X 
5.00E+O X 
1 .OOE+l 
5.00E+2 
1 .OOE+l 
3.00E+O 

1 .OOE+O X 
2.00E+l 
1 .OOE+2 

5.00E+l X 

2.00E+O X 
5.00E+l X 

1.7E+2 
1.2E+O 

2.4E+l 

l.lE+O 

1 .l E+O 

5.1 E+l 
5.OE+O 
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IDENTIFICATION OF CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 
BASED ON AVERAGE CONCENTRATIONS IN SOILS 

SITE 1 - CBU DRUM STORAGE AREA 
NSB-NLON, GROTON, CONNECTICUT 

Concentration 
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IDENTIFICATION OF CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 
BASED ON AVERAGE CONCENTRATIONS IN SOILS 

SITE I- CBU DRUM STORAGE AREA 
NSB-NLON, GROTON, CONNECTICUT 

Ethylbenzene 
Fluoranthene 

7.25E-3 
9.75E-1 

Fluorene 
Gamma-Chlordane 
Indeno(l,2,3-Cd)pyrene 
Methylene chloride 
Naphthalene 
Phenanthrene 
Pvrene 

1.52E-1 
7.60E-3 
2.05E-1 
1 .OOE-3 
5.58E-1 
4.20E-1 
9.60E-1 

Titrachloroethene 
Trichloroethene 
Xylenes, total 

2.00E-3 
2.00E-3 
6.27E-2 

Phytotoxicity Exceeds Exposure 
Benchmark Phytotoxicity Point 

Values Benchmark Hazard 

@&VW Value Quotient 

I I 

I I 

l.OOE+2 1 



II Soil Contaminant log Kow KOC foe 
Soil Concentration Earthworm 

Concentration Interstitial Benchmark Value 
(WW Water (mg/L) Ow/L & msW 

Earthworm Site 
Earthworm 

Tissue 
Shrew Tissue 

Hazard Specific Shrew Transfer Concentration 
Quotient BAF 

Concentration Factor 
(wet wt.; mg/kg) 

,1,2,2-Tetrachloroethane 
,I ,2-Trichloroethane 
,l -Dichloroethene 
,2-Dichloroethene (total) 

3’-Dichlorobenzidine 

Bromodichloromethane 

Butyl benzyl phthalate 

ICarbazole 

2.3QE+W 
2.17E+W 
148E+W 
1.48E+W 
3.39E+W 
2.6OE-01 
3.88E+W 
3.51 E+W 
5QQE+W 
589E+W 
8.19E+OO 
1 .OQE+W 
392E+W 
4.07E+W 
-2.4OE-01 
511E+W 
!XQE+W 
O.WE+W 
4.45E+W 
OWE+00 
82OE+W 
6.5OE+W 
68OE+W 
O.WE+W 
O.OOE+W 
l.l3E+W 
5.61 E+W 
5.98E+W 
6.57E+W 
7.23E+W 
6.84E+W 
1.73E+W 
O.WE+W 
53OE+W 
O.WE+W 
1.88E+W 
1 .lOE+W 
4.78E+W 
O.WE+W 
3.29E+W 

223E+02 
1 WE+02 
2.85E+Ol 
2.85E+Ol 
2.15E+03 
1.8OE+W 
6.23E+03 
2.82E+03 
7.73E+O5 
3.92E+O5 
lZE+O6 
l.l8E+Ol 
7.14E+03 
1 .WE+O4 
5.81 E-01 
1 WE+05 
7.73E+O5 
1 .WE+W 
2.37E+O4 
1 .WE+W 
1.24E+O6 
2.45E+O6 
484E+O6 
1 .WE+W 
1 .WE+W 
12QE+Ol 
3.27E+O5 
756E+O5 
2.87E+O6 
1,28E+07 
5.3OE+O6 
5.02E+Ol 
1 .WE+W 
I .62E+O5 
1 .WE+OO 
7.06E+Ol 
1.21 E+Ol 
5.WE+04 
1 .WE+W 
1.72E+03 

1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.32 E-02 
1.31 E-02 
1.31E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 - 

O.WE+W 
O.WE+W 
O.WE+OO 
O.WE+W 
1 .lOE-Ol 
2.WE-02 
2.lOE+W 
O.WE+W 
3.9OE+W 
5.8OE-02 
2.6OE-02 
O.WE+W 
O.WE+W 
3.5OE-02 
O.WE+W 
O.WE+W 
2.8OE-02 
O.WE+OO 
1.90E-01 
6.80E+W 
O.WE+W 
4.20E-01 
O.WE+W 
4.8OE+OO 
7.57E+Ol 
O.WE+W 
6.8OE-01 
3.8OE-01 
6.3OE-01 
2.2OE-01 
6.10E-01 
O.WE+W 
1 .WE+W 
O.WE+OO 
O.WE+W 
O.WE+W 
O.WE+W 
8.20E-01 
1.2OE+W 
3.50E-02 

O.WE+W 7.83E+W O.WE+OO O.WE+W 6.15E-06 O.WE+W 
O.WE+W 7.27E+W O.WE+W O.WE+W 3.72E-06 O.WE+W 
O.WE+W 8.62E+W O.WE+W O.WE+W 7.59E-07 O.WE+W 
O.WE+W 8.62E+W O.WE+W O.WE+W 7.59E-07 O.WE+W 
3.QOE-03 3.37E+W 1.16E-03 5.09E-02 6.17E-05 3.52E-06 
8.47E-01 1 .WE+Ol 8.47E-02 9.25E-03 4.57E-08 4.75E-10 
2.57E-02 2.34E+W 1 .lOE-O2 9.72E-01 1.82E-04 1.98E-04 
O.WE+W 5.34E+W O.WE+W O.WE+W 8.11E-05 O.WE+W 
3.85E-04 1 .WE+Ot 3.85E-05 1 .8OE+W 2.WE-01 4.05E-01 
1 .13E-O5 1 .WE+Ol 1.13E-06 2.68E-02 2.WE-01 6.02E-03 
1.63E-06 1 .WE+Ol 1 WE-07 1 WE-02 2.WE-01 2.70E-03 
O.WE+W 1 .WE+Ol O.WE+W O.WE+W 3.09E-07 O.WE+OO 
O.WE+W 2:43E+W O.WE+OO O.WE+W 2.09E-04 O.WE+W 
2.67E-04 2.16E+W 1.24E-04 1.62E-02 2.95E-04 5.36E-06 
O.WE+W 6.OQE+00 O.WE+W O.WE+W 1 &E-O8 O.WE+W 
O.WE+W 1 .WE+Ol O.WE+W O.WE+W 3.24E-03 O.WE+W ;’ 
2.76E-06 1 .WE+Ol 2.76E-07. 1 WE-02 2.45E-02 3.57E-04 2” 

O.WE+W t l O.WE+W 1 SE-03 O.WE+W 
j. 

6.12E-04 I .93E+W 3.17E-04 8.7SE-02 7.08E-04 6.98E-05 
< 

5.19E+02 NA NA 1.36E+W 1 .WE-O3 23OE-03 ,. 

O.WE+W 1 .WE+Ol O.WE+W O.WE+W 3.97E-02 O.WE+OO ;; 

1.31 E-05 1 .WE+Ol 1.31 E-06 1.94E-01 7.94E-02 1.73E-02 
O.WE+W 1 .WE+Ol O.WE+W O.WE+W 1.59E-01 O.WE+OO 
366E+02 6.wE+ol 8.WE-02 QWE-01 2.WE-03 3.24E-03 
5.77E+03 l l 1.51 E+Ol 1 SE-04 3.84E-03 
O.WE+W 8.9OE+W O.WE+W O.WE+W 3.39E-07 O.WE+OO 
1.59E-04 1 .WE+Ol 1.59E-05 3.15E-01 1.02E-02 3.61 E-03 
3.84E-05 1 .WE+Ol 3.84E-06 1.76E-01 2.4OE-02 4.73E-03 
1.67E-05 1 .WE+Ol 1.67E-06 2.91 E-01 9.33E-02 3.05E92 
1.31E-06 1 .WE+Ol 1.31 E-07 1.02E-01 4.27E-01 4.87E-02 
8.79E-06 1 .WE+Ol 8.79E-07 2.82E-01 1.74E-01 5.5OE-02 
O.WE+W Q.lOE+W O.WE+W O.WE+W 1.35E-06 O.WE+W 
7.63E+Ol NA NA 2.WE-01 I .WE-O3 3.38E-04 
O.WE+W NA NA O.WE+W 5.01 E-03 O.WE+OO 
O.WE+W l l O.WE+W 8.WE-04 O.WE+W 
O.WE+W 4.95E-01 O.WE+OO O.WE+W 1.91 E-06 O.WE+W 
O.WE+OO 2.71 E+W O.WE+W O.WE+W 3.16E-07 O.WE+OO 
1.25E-03 NA NA 3.79E-01 1.51 E-03 6.44E-04 
Q.l5E+Ol 5.WE+Ol 2.4OE-02 4.80E-01 5.5OE-04 3.14E-04 
1.58E-03 4.12E+W 3.78E-04 1.62E-02 4.9OE-05 8.9OE-07 II 

2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+OO 
2.31 E+W 
2.31 E+OO 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
1 .WE+W 
2.31 E+OO 
1 .WE+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
1 .WE+W 
1 .WE+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
1 .WE+W 
2.31 E+W 
1 .WE+W 
2.31 E+OO 
2.31 E+W 
2.31 E+OO 
2.WE+OO 
2.31 E+OO - 

Earthworm Hazard Quotient; Bioaccumulation Spreadsheet 
CBU Drum Storage Area 

Maximum Surface Soil Concentrations 

Soil Organic Content (mglkg): 13,l W 
%Earthworm Lipid Content: 2.00 
%Dty Weight: 20.00 
NA: Not Available 

foe(%): 1.31 
%soil in diet - short tail shrew: 20.00 

%animal in diet - short tail shrew: 69.00 
* : see text for discussion 



Earthworm Hazard Quotient; Bioaccumulation Spreadsheet 
CBU Drum Storage Area 

Maximum Surface Soil Concentrations 

foe log Kow Koc 
Soil Concentration Earthworm Earthworm Site 

Earthworm 
Shrew Tissue 

Concentration lnterstiiial Benchmark Value Hazard Specific 
Tissue Shrew Transfer Concentration 

Factor 

I 
Carbon disulgde * 
Chlorobenzene 
Chloroform 
Chloromethane 
Chromium 
Chrysene 
Cis-1 J-dichloropropene 
cobalt . 
Copper 
Cyanide 
Di-n-butyiphthalate 
Dibenzo(a,h)anthracene 

. Dibenzofuran 
Dieldrin 
Diethyl phthalate 
Endosulfan ii 
Endosulfan sulfate 

-c Endrin 
c? Endrin aldehyde 
c.2 Endrin ketone 
Q Ethyibenzene 
2 Fluoranthene 

0 Fluorene 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Indeno(l,2,bCd)pyrene 
Iron 
Lead 
Manganese 
Mercury 
Methoxychlor 
Methytene chloride 
Naphthalene 
Nickel 
OCDD 
Phenanthrene 
Pyrene 
Selenium 
Silver 

Water (mg/L) Ow/L & w&a) Quotient 
..- 

BAF 
Concentration 

(wet wt.; mnlkg) 

2.16E+W 133E+02 
2.84E+W 6.19E+M 
1.97E+OO 664E+Ol 
9.10E-01 7.85E+W 
O.WE+OO 1 WE+00 
5.61 E+W 3.27E+O5 
1.41 E+W 2.43E+Ol 
O.WE+W 1 .WE+W 
O.WE+W 1 .WE+W 
O.WE+W 1 .WE+W 
52OE+W 1 BE+05 
5.97E+W 7.39E+O5 
4.12E+W l.l2E+O4 
4.09E+W l.O5E+W 
296E+W 8.13E+02 
3.62E+W 3.62E+03 
3.65E+W 3.87E+03 
5.6OE+W 3.2OE+O5 
5.6OE+W 32OE+O5 
5.6OE+W 32OE+O5 
3.15E+W 1.25E+03 
5.33E+W 1.74E+O5 
4.18E+W 129E+O4 
2.78E+W 5.41 E+O2 
4.4OE+W 2.12E+O4 
3.65EtW 3.87E+03 
7.66E+W 339E+07 
O.WE+W 1 .WE+OC 
O.WE+W 1 .WE+OC 
O.WE+W l.WE+W 
O.WE+W l.WE+W 
468E+W 399E+O4 
1.25E+W’ 1.69E+Ol 
3.37EtW 2.06E+03 
O.WE+W 1 .WE*OC 
6.10EtW 9.92E+O8 
4.46E+W 2.42E+O4 
5.18E+W 1.24E+O8 
&WE*00 1 .WE+OC 
J.WE+W 11 .WE+W 

Soil Organic Content (mglkg): 13,100 
%Earthworm Lipid Content: 2.00 
%Dry Weight: 20.00 
NA: Not L -ilable 

) 

i .il E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.3jE-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.3iE-02 
1.31 E-02 
1.31E-02 
1.3iE-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.3? E-02 
1.3fE-02 
1.31E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31 E-02 
1.31E-02 
1.31.E-02 
1.31 E-02 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
3.41 Et01 
l.lOE+W 
O.WE+W 
O.WE+W 
1 .15E+02 
O.WE+W 
9.70E-01 
5.9OE-02 
2.4OE-02 
2.9OE-02 
O.WE+W 
O.WE+W 
O.WE+W 
4.10E-03 
O.WE+W 
O.WE+W 
2.3OE-02 
1 WE+00 
2.6OE-01 
7.6OE-03 
O.WE+W 
O.WE+W 
2.1 OE-01 
1.91 E+O4 
l.O4E+02 
2.15E+02 
4.70E-01 
O.WE+W 
1 .WE-03 
9.3OE-01 
338E+Ol 
O.WE+W 

.4.3OE-O1 
1 ME+00 
O.WE+W 
O.WE+W 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
26OE+03 
2.57E-04 
O.WE+W 
O.WE+W 
677E+03 
O.WE+W 
5.72E-04 
6.09E-06 
1.63E-04 
2.11 E-04 
O.WE+W 
O.WE+W 
O.WE+W 
9.78E-07 
O.WE+W 
O.WE+W 
1.41 E-03 
5.71 E-04 
1.54E-03 
1.07E-03 
O.WE+W 
O.WE+W 
4.73E-07 
l&E+06 
7.93E+03 
1.64EtO4 
3.59E+Ol 
O.WE+W 
4.51 E-03 
3.45E-02 
2.58E+03 
O.WE+W 
1.35E-03 
6.64E-04 
O.WE+W 
O.WE+W 

4.18E+W O.WE+W 
3.81 E+W O.WE+W 
7.50E+W O.WE+W 
6.78E+W O.WE+W 
2SOE+Ol 1.36E+W 

l t 

1 .WE+Ol 
l 

O.WE+W 
l 

3.WE+Ol 
NA 
NA 

1 .WE+Ol 
23OE+W 
5.32E+W 

NA 
7.93E+W 
7.93E+W 
1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
2.89E+W 
1 .WE+Ol 
2.18E+W 
1 .WE+Ol 
4.19E+W 
4.19E+W 
1 .WE+Ol 

* 

3.83E+W 
NA 
NA 

6.09E-07 
7.09E-05 
3.97E-05 

NA 
O.WE+W 
O.WE+W 
9.78E-08 
O.WE+W 
O.WE+W 
4.86E-04 
5.71 E-05 
7.OBE-04 
1.07E-04 
O.WE+W 
O.WE+W 
4.73E-08 

l 

5.94E+Ol 
l 

1.75EtW 

l 

2.16E+W 
3.16E+W 
6.78E+W 
2.98E+W 
4.WE+02 

* 

2.18E-01 
O.WE+W 
6.64E-04 
1.16E-02 
8.45E-02 

t 

1.92E+W 
1 .WE+Ol 
7.WE+Ol 

l 

7.07E-04 
6.64E-05 
O.WE+W 

. 

2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
I .WE+W 
2.31 E+W 
2.31 E+W 
t .WE+W 
9.3OE-01 
1 .WE+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+OC 
2.31 E+W 
2.31 E+W 
2.31 E+W 
2.31 E+OC 
1 .WE+OC 
1.24E+OC 
1 .WE+OC 
1 .WE+OC 
2.31 E+OC 
2.31 E+OC 
2.31 E+OC 
1 .WE+OC 
2.31 E+OC 
2.31 E+Of 
2.31 E+Of 
1 .WE+Of 
1 .WE+W 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
6.82E+W ’ 
5.09E-01 
O.WE+W 
O.WE+W 
2.14E+Ol 
O.WE+W 
4.49E-01 
2.73E-02 
l.llE-02 
1.34E-02 
O.WE+W 
O.WE+W 
O.WE+W 
1 JOE-03 
O.WE+W 
O.WE+W 
1 WE-02 
6.01 E-01 
1 WE-01 
3.52E-03 
O.WE+W 
O.WE+W 
9.72E-02 
3.82E+03 
258E+Ol 
43OE+Ol 
9.4OE-02 
O.WE+W 
4.63E-04 
43OE-01 
6.76E+W 
O.WE+W 
1 WE-01 
6&E-01 
O.WE+W 
O.WE+W 

3.63E-06 O.WE+W 
1.74E-05 O.WE+W 
2.34E-06 O.WE+W 
2.04E-07 O.WE+W 
3.5OE-03 4.03E-02 
1.02E-02 5.84E-03 
6.46E-07 O.WE+W 
2.WE-02 O.WE+W 
I .WE-O2 3.7BE-01 
1 .WE-Ol O.WE+W 
3.98E-03 2.01 E-03 
2.34E-02 7.18E-04 
3.31 E-04 4.13E-06 
3.09E-04 4.65E-06 
2.29E-05 O.WE+W 
1.05E-04 O.WE+W 
1.12E-04 O.WE+W 
1 .WE-O2 2.13E-05 
.l .WE-O2 O.WE+W 
1 .WE-O2 O.WE+W 
3.55E-05 4.24E-07 
5.37E-03 3.62E-03 
3.8OE-04 5.13E-05 
1.51 E-05 5.97E-08 
6.31 E-04 O.WE+W 
1.12E-04 O.WE+W 
l.l5E+W 1.25E-01 
2.WE-02 129E+O2 
4.WE-04 1.54E-02 
2.70E-02 1.96E+W 
2.51 E-08 3.99E-09 
1.2OEro3 O.WE+W 
4.47E-07 2.32E-10 
5.89E-05 2.84E-05 
6.WE-03 6.85E-02 
3.16E-02 O.WE+W 
7.24E-04 1.62E-04 
3.8OE-03 2.76E-03 
1.5OE-02 O.WE+W 
3.WE-03 O.WE+W 

foq%): 1.31 
%soil in diet - short tail shrew: 20.00 

%animal in diet - short tail shrew: 69.00 
l : see text fr- ‘rscussion 
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Earthworm Hazard QuotientlBioaccumulation Spreadsheet 
CBU Drum Storage Area 

Maximum Surface Soil Concentrations 

log Kow Koc foe 

I I 
3.16EtW 1.27E+03 1 
253E+W 3.07E+02 1 
O.WE+W l.WE+W 1 
2.69E+W 4.41E+02 1 
1.41EtW 2.#E+Ol 1 
2.53E+W 3.07E+02 1 
O.WE+W l.WE+W 1 

.31 E-02 

.31 E-02 

.31 E-02 

.31 E-02 

.31 E-02 

.31 E-02 

.31 E-02 

Soil Organic Content (mg/kg): 13,100 
%Earthworm Lipid Content: 2.W 
%Dry Weight: 20.00 
NA: Not Available 

Soil 
Concentration 

OwncS) 

Concentration Earthworm 
Interstitial Benchmark Value 

Water (mg/L) 

O.WE+W 
2.WE-03 
O.WE+W 
O.WE+W 
O.WE+W 
2.WE-03 
1 WE+02 
O.WE+W 
3.WE-01 
46OE+02 

O.WE+W 
4.97E-04 
O.WE+W 
O.WE+W 
O.WE+W 
4.97E-04 
1.42E+O4 
O.WE+W 
1.43E-06 
3.51 Et04 

(w$L & w&t) 

2.82E+W 
7.WE+W 

NA 
3.48E+W 
1 .WE+Ol 
5.55E+W 

l 

NA 
NA 

5.WE+03 

Earthworm Site 
Earthworm 

Hazard Specific 
Tissue Shrew Tr 

Quotient BAF 
Concentration 

(wet wt.: mg/kg) 

I I I 

Factor 

O.WE+W 
9.25E-04 
O.WE+W 
O.WE+W 
O.WE+W 
9.25E-04 
3.72EtOl 
O.WE+W 
1.39E-01 
2.12E+02 

3.62E-05 
8.51 E-06 
4.WE-02 
1.23E-05 
6.46E-07 
8.51 E-06 
2.5OE-03 
5.01 E-08 
5.37E-01 
1 .WE-Ol 

O.WE+W 
8.84E-09 
O.WE+W 
O.WE+W 
O.WE+W 
8.84E-09 
1.57E-01 
O.WE+W 
8.37Ea2 
238E+Ol 

foe(%): 1.31 
%soil in diet - short tail shrew: 20.00 

%animal in diet - short tail shrew: 69.W 
l : see text for discussion 



Earthworm Hazard Quotient; Bioaccumulation Spreadsheet 
CBU Drum Storage Area 

Average Surface Soil Concentrations 

=I 

p”i’ Contaminant 

1 ,I ,2,2-Tetrachloroethane 
1 ,I ,2-Trichloroethane 
1 ,l -Dichloroethene 
1 ,ZDichloroethene (total) 
1 ,QDichlorobenzene 
2-Butanone 
2-Methylnaphthalene 
3,3-Dchlorobenzidine 
4,4-DDD 
4$-DDE 
4,4’-DDT 
eMethyl-2-pentanone 
Acenaphthene 
Acenaphthylene 
Acetone 
Aldrin 
Alpha-Chlordane 

II” Aluminum 
Lm Anthracene 
E Antimony 

- Aroclor-1248 
~ Aroclor-1254 
d Artxlor-1260 
N Arsenic 

Barfum 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Beruo(g,h,i)perytene 
Benzo(k)fluoranthene 
Benzoic acid 
Beryllium 
Bis(2ethyihexyt)phthalate 
Boron 
Bromodichloromethane 
Bromomethane 
Butyl benzyi phthalate 
Cadmium 
Carbazole 

log Kow Koc 

2.39E+W 2.23E+02 
2.17E+W 1 WE+02 
1 ME+00 2.85E+Ol 
l&E+00 2.85E+Ol 
3.39EtW 2.15E+03 
2.6OE-01 1 ME+00 
3.66E+W 623E+03 
3.51 E+W 2.82E+03 
5.99E+W 7.73E+O5 
5.69E+W 3.92E+O5 
6.19E+W 122E+O6 
l.O9E+W 1 .18E+Ol 
392E+W 7.14E+03 
4.07EtW 1 .WE+O4 
-2.4OE-01 5.81 E-01 
5.1lEtW lWE+O5 
599E+W 7.73E+O5 
O.WE+W 1 .WE+W 
4.45E+W 2.37E+04 
O.WE+W 1 .WE+W 
6.20E+W 1.24E+O6 
6.50E+W 245E+O6 
6.8OE+W 484E+O8 
O.WE+W ‘1 .WE+W 
O.WE+W 1 .WE+W 
1.13EtW 129E+Ol 
5.61 E+W 3.27E+O5 
5.98EtW 7.56E+O5 
6.57E+W 2.87E+O6 
7.23EtW 1.28E+07 
6.84E+W 5.30E+O6 
1.73EtW 5.02E+Ol 
O.WE+W 1 .WE+W 
5.30E+W 1.62E+O5 
O.WE+W, 1 .WE+W 
1.88E+W’ 7.06E+Ol 
I .lOE+W- 1.21 Et01 
4.78E+W 5.WE+04 
IWE+W 1 .WE+W 
3.29E+OO 1.72E+03 

Soil Concentration 
Concentration 

Owb) 
Interstitial 

Earthworm 
Benchmark Value 

Earthworm 

Water (mgll) (mg/L 8 mglkg) 
Hazard 
Quotient 

Earthworm 
Tissue 

Concentration 
Iwet wt.; ma/kg), 

Shrew Tissue 
Shrew Transfer Concentration 

Factor 
/I -I 

Soil Organic Content (mg/kg): 10,000 
%Earthworm Lipid Content: 2.00 
%Dry Weight: 20.00 
NA: Not ’ --ilable 

foe 

- 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
o.oi 
,o.oi 
0.01 
0.01 
0.01 
o.oi 
0.01 
0.01 
0.01 
0.01 

O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
1 .lOE-Ol 3.9OE-03 
1.33E-02 5.61 E-01 
1 WE+00 1 WE-02 
O.WE+W O.WE+W 
1 ME+00 1.93E-04 
3.63E-02 7.44E-06 
2.23E-02 1.4OE-06 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
3.5OE-02 2.67E-04 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
1 WE-02 1.85E-06 
O.WE+W O.WE+W 
1 WE-01 4.45E-04 
6.05E+W 4.62E+02 
O.WE+W O.WE+W 
3.03E-01 9.42E-06 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
4.55E-01 1 WE-04 
3.15E-01 3.16E-05 
5.35E-01 1.42E-05 
2.WE-01 1.19E-06 
3.98E-01 5.73E-06 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
5.03E-01 7.67E-04 
9.65E-01 736E+Ol 
3.5OE-02 1 S6E-03 

7.83E+W O.WE+W 
7.27E+W O.WE+W 
8.62E+W O.WE+W 
8.62E+W O.WE+W 
3.37E+W 1.16E-03 
1 .WE+Ol 5.61 E-02 
2.34E+W 5.56E-03 
5.34EtW O.WE+W 
1 .WE+Ol 1.93E-05 
1 .WE+Ol 7.44E-07 
1 .WE+Ol 1.4OE-07 
1 .WE+Ol O.WE+W 
2.43E+W O.WE+W 
2.16E+W 1.24E-04 
6.09E+W O.WE+W 
1 .WE+Ol O.WE+W 
1 .WE+Ol 1 WE-07 

l l 

1.93E+W 
NA 

1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
6.WE+Ol 

l 

23OE-04 
NA 

O.WE+W 
9.42E-07 
O.WE+W 
O.WE+W 

l 

8.9OE+W 
1 .WE+Ol 
I .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
9.lOE+W 

NA 
NA 

l 

O.WE+W 
1 WE-05 
3.18E-06 
1.42E-06 
1.19E-07 
5.73E-07 
O.WE+W 

NA 
NA 

l 

4.95E-01 
2.71 E+W 

NA 
5.WE+Ol 
4.12E+W 

O.WE+W 
O.WE+W 

NA 
-I .93E-O2 
3.78E-04 

Site 
Specific 

BAF 

2.31 E+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W 5.09E-02 
2.31 E+W 6.13E-03 
2.31 E+W 4.92E-01 
2.31 E+W O.WE+W 
2.31 E+W 9.06E-01 
2.31 E+W 1.77E-02 
2.31 E+W 1.03E-02 
2.31 E+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W 1.62E-02 
2.31 E+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W 8.67E-03 
1 .WE+W O.WE+W 
2.31 E+W 6.38E-02 
1 .WE+W 1.21 E+W 
2.31 E+W O.WE+W 
2.31 E+W 1.4OE-01 
2.31 E+W O.WE+W 
1 .WE+W O.WE+W 
1 .WE+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W 2.1lE-01 
2.31 E+W 1.46E-01 
2.31 E+W 2.48E-01 
2.31 E+W 9.25E-02 
2.31 E+W 1.84E-01 
2.31 E+W O.WE+W 
1 .WE+W O.WE+W 
2.31 E+W O.WE+W 
1 .WE+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W 2.32E-01 
2.WE+W 3.86E-01 
2.31 E+W 1.62E-02 - 

6.15E-06 O.WE+W 
3.72E-06 O.WE+W 
7.59E-07 O.WE+W 
7.59E-07 O.WE+W 
6.17E-05 3.52E-06 
4.57E-08 3.14E-10 
1.82E-04 1 .WE-O4 
8.1 lE-05 O.WE+W 
2.WE-01 2.03E-01 
2.WE-01 3.97E-03 
2.WE-01 2.31 E-03 
3.09E-07 O.WE+W 
2.09E-04 O.WE+W 
2.95E-04 5.36E-06 
1 &E-O8 O.WE+W 
3.24E-03 O.WE+W 
2.45E-02 2.39E-04 
1.5OE-03 O.WE+W 
7.08E-04 5.07E-05 
1 .WE-O3 2.04E-03 
3.97E-02 O.WE+W 
7.94E-02 1.25E-02 
1.59E-01 O.WE+W 
2.WE-03 O.WE+W 
1 WE-04 O.WE+W 
3.39E-07 O.WE+W 
1.02E-02 2.42E-03 
2.4OE-02 3.92E-03 
9.33E-02 2.59E-02 
4.27E-01 4.43E-02 
1.74E-01 3.59E-02 
1.35E-06 O.WE+W 
1 .WE-03 O.WE+W 
5.01 E-03 O.WE+W 
8.WE-04 O.WE+W 
1.91 E-06 O.WE+W 
3.16E-07 O.WE+W 
1.51 E-03 3.95E-04 
5.50E-04 2.53E-04 
49OE-05 8.9OE-07 A 

foe(%): 1 .o 
%soil in diet - short tail shrew: 20.00 

%animal in diet - short tail shrew: 69.00 
l : see text f- +scussion 



Earthworm Hazard Quotient; Bioaccumulation Spreadsheet 
CBU Drum Storage Area 

Average Surface Soil Concentrations 

II 
7 Contaminant 

Carbon disulfide 
Chlorobenzene 
Chloroform 
Chloromethane 
Chromium 
Chrysene 
Cis-1 J-dichloropropene 
cobalt 
Copper 
Cyanide 
Di-n-butylphthalate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Dieldrin 
Diethyi phthalate 
Endosulfan ii 
Endosulfan sulfate 

6. Endrin 
fZ Endrin aldehyde 
c” Endrin ketone 
CJ Ethylbenzene 
--5 Fluoranthene 
w Fluorene 

Gamma-Chlordarte 
Heptachlor 
Heptachlor epoxide 
Indeno(l,2,3Cd)pyrene 
Iron 
Lead 
Manganese 
Mercury 
Methoxychlor 
Methyfene chloride 
Naphthalene 
Nickel 
OCDD 
Phenanthrene 
Pyrene 
Selenium 
Silver 

log Kow KOC foe 

2.16E+W 
2.84E+W 
1.97EtW 
9.10E-01 
O.WE+W 
5.61 E+W 
1.41 E+W 
O.WE+W 
O.WE+W 
O.WE+W 
5.20E+W 
5.97E+W 
4.12E+W 
4.09E+W 
2.96EtW 
3.62E+W 
3.65EtW 
5.6OEtW 
5.60E+W 
5.60E+W 
3.15E+W 
533E+W 
4.18E+W 
2.78E+W 
4.4OEtW 
3.65E+W 
7.66E+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
4.68E+W 
1.25E+W 
3.37E+W 
O.WE+W 
6.lOE+W 
4.46E+W 
5.18E+W 
O.WE+W 
O.WE+W - 

Soil Organic Content (mg/kg): 10,000 
%Earthwomr Lipid Content: 2.00 
%Dry Weight: 20.00 
NA: Not Available 

1.33E+02 
6.19E+02 
864E+Ol 
7.65EtW 
1 .WE+W 
3.27E+O5 
243E+Ol 
1 .WE+W 
1 .WE+W 
1 .WE+W 
129E+05 
7.39E+O5 
l.l2E+O4 
l.O5E+04 
8.13E+02 
3.62E+03 
3.87E+03 
3.20E+05 
3.20E+O5 
3.20E+05 
1.25E+03 
1.74E+05 
1.29E+04 
5.41 Et02 
2.12Et04 
3.87Et03 
3.39Et07 
1 .WE+W 
1 .WE+W 
1 .WE+W 
1 .WE+W 
3.99E+O4 
1.69E+Ol 
2.06Et03 
1 .WE+W 
9.92E+05 
2.42E+04 
1.24E+05 
1 .WE+W 
1 .WE+W - 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 L 

O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
2.44E+Ol 1 WE+03 
6.95E-01 1.62E-04 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
5.78E-01 3.41 E-04 
5.9OE-02 6.09E-06 
2.4OE-02 1 WE-04 
2.38E-02 1.73E-04 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
4.1 OE-03 9.78E-07 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
7.25E-03 4&E-04 
9.75E-01 429E-04 
1.52E-01 8.99E-04 
7.60E-03 1.07E-03 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
2.05E-01 4.62E-07 
O.WE+W O.WE+W 
5.44E+Ol 4.15E+03 
O.WE+W O.WE+W 
3.4OE-01 2.59E+Ol 
O.WE+W O.WE+W 
1 .WE-O3 4.51 E-03 
5.58E-01 2.07E-02 
338E+Ol 258E+03 
O.WE+W O.WE+W 
4.20E-01 1.32E-03 
9.60E-01 6.05E-04 
O.WE+W O.WE+W 
O.WE+W O.WE+W 

Soil Concentration Earthworm 
Concentration Interstitial Benchmark Value 

OWW Water (mg/L) (mg/L & mglkg) 

4.18E+W 
3.81 E+W 
7.5OE+W 
6.78E+W 
2SOE+Ol 

l 

1 .WE+Ol 
l 

3.WE+Ol 
NA 
NA 

1 .WE+Ol 
23OE+W 
5.32E+W 

NA 
7.93E+W 
7.93E+W 
1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
2.89E+W 
1 .WE+Ol 
2.18E+W 
1 .WE+Ol 
4.19E+W 
4.19E+W 
1 .WE+Ol 

l 

594E+Ol 
l 

2.16E+W 
3.18E+W 
6.78E+W 
2.98E+W 
4.WE+02 

t 

1.92E+W 
1 .WE+Ol 
7.WE+Ol 

l 

Earthworm 
Hazard 

Quotient 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
9.76E-01 

l 

O.WE+W 
l 

O.WE+W 
NA 
NA 

6.09E-97 
7.09E-05 
3.25E-05 

NA 
O.WE+W 
O.WE+W 
9.78E-08 
O.WE+W 
O.WE+W 
1.53E-04 
4.29E-05 
4.13E-04 
1.07E-04 
O.WE+W 
O.WE+W 
4.62E-W 

l 

9.16E-01 
l 

1.57E-01 
O.WE+W 
6.64E-04 
6.94E-03 
8.45E-02 

l 

6.91 E-04 
6.05E-05 
O.WE+W 

l 

2.31 E+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W O.WE+W 
1 .WE+W 4.88E+W 
2.31 E+W 3.22E-01 
2.31 E+W O.WE+W 
1 .WE+W O.WE+W 
9.3OE-01 O.WE+W 
1 .WE+W O.WE+W 
2.31 E+W 2.67E-01 
2.31 E+W 2.73E-02 
2.31 E+W l.llE-02 
2.31 E+W 1 .I OE-02 
2.31 E+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W 1 WE-03 
2.31 E+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W 3.35E-03 
2.31 E+W 4.51 E-01 
2.31 E+W 7.01 E-02 
2.31 E+OO 3.52E-03 
2.31 E+W O.WE+W 
2.31 E+W O.WE+W 
2.31 E+W 9.48E-02 
1 .WE+W O.WE+W 
1.24E+W 1.35E+Ol 
1 .WE+W O.WE+W 
1 .WE+W 6.80E-02 
2.31 E+W O.WE+W 
2.31 E+W 4.63E-04 
2.31 E+W- 256E-01 
1 .WE+W, 6.76E+W 
2.31 E+W O.WE+W 
2.31 E+W 1.94E-01 
2.31 E+W 4.53E-01 
1 .WE+W O.WE+OO 
1 .WE+W 1 O.WE+W 

Site Earthworm 

Specific 
Tissue Shrew Transfer 

BAF 
Concentration Factor 

(wet wt.: ma/kg) 

I 

Owb) 

3.63E-06 
1.74E-05 
2.34E-06 
2.04E-07 
3.5OE-03 
1.02E-02 
6.46E-07 
2.WE-02 
1 .WE-O2 
1 .WE-Ol 
3.98E-03 
2.34E-02 
3.31 E-04 
3.09E-04 
2.29E-05 
1 WE-04 
1.12E-04 
1 .WE-O2 
1 .WE-O2 
1 .WE-O2 
3.55E-05 
5.37E-03 
3.80E-04 
1.51 E-05 
6.31 E-04 
1.12E-04 
l.l5E+W 
2.WE-02 
4.WE-04 
2.70E-02 
2.51 E-08 
1.20E-03 
4.47E-07 
5.89E-05 
6.WE-03 
3.16E-02 
7.24E-04 
3.80E-03 
1.5OE-02 
3.WE-03 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
2.89E-02 
3.69E-03 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
1.19E-03 
7.18E-04 
4.13E-06 
3.81 E-06 
O.WE+W 
O.WE+W 
O.WE+W 
2.13E-05 
O.WE+W 
O.WE+W 
1.34E-07 
2.72E-03 
2.99E-05 
5.97E-08 
O.WE+W 
O.WE+W 
1 ZE-01 
O.WE+W 
8.08E-03 
O.WE+W 
2.89E-09 
O.WE+W 
2.32E-10 
1.70E-05 
6.85E-02 
O.WE+W 
1.58E-04 
1.93E-03 
O.WE+W 
O.WE+W 

%soil in diet - short tail shrew: 20.00 
%animal in diet - short tail shrew: 69.00 

l : see text for discussion 



Earthworm Hazard Quotient; Bioaccumulation Spreadsheet 
CBU Drum Storage Area 

Average Surface Soil Concentrations 

II Soil Contaminant log Kow Koc 

3.16EtW 1.27E+03 
2.53E+W 3.07E+02 
O.WE+W 1 .WE+W 
2.69E+W 4.41 E+02 
1.41 E+W 243E+Ol 
2.53E+W 3.07E+02 
O.WE+W 1 .WE+W 
3.WE-01 1.97E+W 
7.33E+W 1.61 Et07 
O.WE+W 1 l.WE+W 

Soil Concentration Earthworm 
foe Concentration 

OWW 
Interstitial 

Water (mg/L) 
Benchmark Value 
@w/L & wUk3) 

Earthworm 
Tissue 

Concentration 
(wet wt.; mgkg) 

Shrew Tissue 
Shrew Transfer Concentration 

Factor 
OWW 

T 
0.01 O.WE+W 
0.01 2.WE-03 
0.01 O.WE+W 
0.01 O.WE+W 
0.01 O.WE+W 
0.01 2.WE-03 
0.01 l.O3E+02 
0.01 O.WE+W 
0.01 6.27E-02 
0 01 2SOE+02 

O.WE+W 
4.97E-04 
O.WE+W 
O.WE+W 
O.WE+W 
4.97E-04 
786E+03 
O.WE+W 
2.98E-07 
1.91 Et04 

2.82E+W O.WE+W 
7.WE+W 7.10E-05 

NA NA 
3.48E+W O.WE+W 
1 .WE+Ol O.WE+W 
555E+W 8.96E-05 

l l 

NA 
NA 

5.WE+03 

NA 
NA 

5.WE-02 

Earthworm Site 
Hazard Specific 

Quotient BAF 

2.31 E+W 
2.31 E+W 
1 .WE+W 
2.31 E+W 
2.31 E+W 
2.31 E+W 
1 .WE+OfJ 
2.31 E+W 
2.31 E+W 
2.3OEtW - 

O.WE+W 
9.25E-04 
O.WE+W 
O.WE+W 
O.WE+W 
9.25E-04 
2.06E+Ol 
O.WE+W 
2.9OE-02 
l.l5E+02 

3.62E-05 
8.51 E-06 
4.WE-02 
1.23E-05 
6.46E-07 
8.51 E-06 
2.5OE-03 
5.01 E-08 
5.37E-01 
1 .WE-Ol 

O.WE+W 
8.84E-09 
O.WE+W 
O.WE+W 
O.WE+W 
8.84E-09 
8.70E-02 
O.WE+W 
1.75E-02 
129E+Ol 

II 

Soil Organic Content (mg/kg): 10,OW 
%Earthwomr Lipid Content: 2.00 
%Dry Weight: 20.00 
NA: Not P+lable 

foe(%): 1 .o 
%soil in diet - short tail shrew: 20.00 

%animal in diet - short tail shrew: 69.00 
l : see text fo- +s,cussion 

I 
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CBU DRUM STORAGE AREA 

MAXIMUM EXPOSURE POINT 
CONCENTRATIONS 

TERRESTRIAL RECEPTORS 



-p CBU 

MAXIMUM EXPOSURE PT. 
CONCENTRATIONS 

SHORT-TAILED SHREW 



Shrew: CBU Drum Storage Area 
Maximum Concentration 



Shrew: CBU 
Maximum Concentration 



i : i *,; 

Shrew: CBU Drum Storage Area 
Maximum Concentration 





RISK ASSESSMENT SPREADSHEET - INGESTION OF SOIL 
CBU DRUM STORAGE AREA 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL. 
RECEPTOR: SHORT-TAIL SHREW 

Ii CEEMXCAL HAZARD QUOTIENT 

I 
mAL 

I I- I 
Y.96E+lJl 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



RISK ASSESSMENT SPREADSHEET - INGJZSTION OF SOIL 
DOmSTREAM: STREAM 1 
EXPOSURE SCENARIO: THJS ASSUMES THE WORST CASE FOR EACH QD$lIIAL - . _ . . ,, 
RECEPTOR: SHORT-TAIL SHREW 

CHEMICAL HAZARD QUOTIENT 

Carbon disulfide O.OOE+OO 
Chlorobenzene O.OOE+OO 
Chloroform O.OOE+OO 
Chloromethane O.OOE+oO 
Chromium 1.96E+Ol 
Chrysene 
Cis-1,3dichloropropene 
Cobalt 

2.92E41 
O.OOE+OO 
O.OOE+OO 
9.23E-01 

2 -------~ 
IliT uoranthene I I I 5.51E-02 
Fluorene 
Gamma-Chlordane 
Heptachior 
Heptachlor epoxide 
Indeno( 1,2,3-Cd)pyrene 
Iron 

l.lOE-02 
8.79E44 
O.OOE+OO 
OBOE+00 
5 .S7E-O2 

N/A 
I h.g9E+(M I _.-_- __ 

I I 1.29E+OO 

Shrew: CBU 
Maximum Concentration 

- 
I 1 

K---b 
I ? 



II il 
RISK ASSESSMENT SPREADSHEET - INGESTION OF SOIL 
CBU DRUM STORAGE AREA 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: SHORT-TAIL SHREW 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



SK ASSESSMENT SPREADSHEET - INGESTION OF WATER 
CBU DRUM STORAGE AREA 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: SHORT-TAIL SHREW 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



II ll 
K ASSESSMENT SPREADSHEET -INGESTION OF WATER 

OWNSTREAM: STREAM 1 E OSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHJXICAL 
CEPTOR: SHORT-TAIL SHREW 

HAZARD QUOTIENT 
1 

Shrew: CBU 
Maximum Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF WATER 
CBU DRUM STORAGE AREA 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RJXEFTOR: SHORT-TAIL SHREW 

I! CHEMICAL HAZARD QUOTIENT 
!I 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FOOD 
CBU DRUM STORAGE AREA 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMkAL 
RECEPTOR: SHORT-TAIL SHREW 

I! CHEMICAL HAZARD QUOTIENT 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



K ASSESSMENT SPREADSHEET -INGESTION OF FOOD 

URE SCENARIO: THIS ASSUMES THE Wow CASE FOR EACH CHEMICAL 

HAZARD QUOTIENT 
^ ., ” 

TOTAL 2.35E+ol 

Shrew: CBU 
Maximum Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FOOD 
CBU DRUM STORAGE AREA 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: SHORT-TAIL SHREW 

Shrew: CBU Drum Storage Area 
Maximum Concentration 
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1,4-Dichlorobenzene 

Predicted Fractional Absorption 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



L 1 __ 

1.4-Dichlorobenzene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

2-Butanone 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I Ingestion I I I I I 
Soil 2.OOE-02 1 2.12E-031 8.76E-011 2.428-03 
Water 
Food 

Inhalation 
Air 

Dermal 
soil 

Total 

0.ooE+oo O.OOE+OO 8.76E-01 O.OOE+OO 
9.25E-03 3.38E-03 8.76E-01 3.868-03 

O.OOE+OO o.ooE+oo 8.76E-01 o.ooE+oo 

O.OOE+OO O.OOE+OO 8.76E-01 O.OOE+OO 

6.28E-03 

Shrew: CBlJ\Prum Storage Area 
Maximu, p)lcentration 

> . . 



\ . . 

2-Methylnaphthalene 
Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil 

3,3’-Dichlorobetuidine 
Predicted 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



CJ 
CY 
c-3 
w 
A 
0) 

2-Methylnaphthalene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Ingestion 
soil 

I I I I I 
2.10E+OO1 2.23E-011 8.oOE+OO/ 2.78E-02 

I Water I o.ooE+ool O.OOE+OO~ 8.OOE+OOl O.OOE+OO I 
Food 9.72E-011 3.55E-Olj e.OOs+oOl 4.44E-02 

II Air 1 O.oOE+OO~ O.COE+OOj 8.OOE+OOl O.OOE+OO ! 

Soil O.OOE+OO O.OOE+OO 8.OOE+OO o.ooE+oo 

Total 7.22E-02 

3,3’-Dichlorobenzidine Hazard Hazard 

Shrew: CBU Drum Storage Area 
Maximu “‘pcentration 

i 



From Food from Meat 

Predicted 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: CBU Drum Storage Area 
Maximc \ ncentration 

1 I 



,4’-DDT 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

-MethylZ-pentanone 
Predicted Fractional Absorption 

From Food from Meat 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



- - 

- 

f s C
 





Concentration Dose NOAEL 
Hazard 

Quotient 

Hazard 
Index 

Dental 
soil 

Total 

O.OOE+OO O.OOE+OO 3SOE+OO OBOE+00 

O.OOEtOO 

Acenaphthylene 
Concentration Dose NOAEL 

Hazard 
Quotient 

HazXd 
Index 

Ingestion 
soil 3.50E-02 3.71E-03 3.5OE+OO 1.06E-03 
Water O.OOEtOO OBOE+00 3.50E-k00 O.OOEtOO 

/ Food 1.6233-02 5.92E-03 3.5OEtGU 1.69E-03 

II Air ! O.OOEtOO~ 0.OOEtOO~ 3.5OEt001 O.OOEtoO ! 

II soil I O.oOEtOO~ O.OOE+OO~ 3.5OEt001 0.OOE-t00 I 
I I I 

II I I I I I 

Total I I I I 2.758-03 

Shrew: CBU Drum Storage Area 



4lpha-Chlordane 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water from Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



Hazard Hazard 

Soil O.OOEt00 O.OOEt00 9.16E-01 O.OOEtOO 

Total 8.41B-03 

Aluminum 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

soil 
- Water 
^ Food 

Inhalation 
Air 

Dermal 
i soil 

II 
Total 

O.OOEtOO O.OOEtOO l.OOEtOl O.OOE+OO 
O.OOE+OO O.OOEt00 l.OOEtOl OBOE+00 
O.OOEt00 OBOE+00 1 .OOEtOl O.OOEtOO 

O.OOEtOO O.OOE+OO l.OOEtOl O.OOEtOO 

O.OOE+OO O.OOEtOO l.OOE+Ol O.OOEtOO 

O.bOEtOO 
‘. 

Shrew: CBU,Drum Storage Area 
Maximu pcentration 

v* 



1ntbracene 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water from Soil 

Antimony 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 
Weight From Food from Meat Vegetation from Water from Soil 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



CJ 

g. 
CZJ 
Iv 
CD 

4nthracene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil O.OOE+OO O.OOE+OiJ 2.OOE+Ol O.OOE+OO 

rota1 2.61E-03 

4ntimony 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

ngestion 
Soil 

Water 
Food 
nhalation 
Air 

6.80E+OO 7.21E-01 l.OOE-C&? 7.21E+Ol 
O.OOE+OO O.OOE+OO 1 .OOE-O2 O.OOE+OO ’ 
1.36E+OO 4.97E-01 1 SJOE-02 4.97E+Ol 

O.OOE+OO O.tJOE+OO 1 .OOE-O2 O.OOE+OO 

soil I o.ooE+ool O.OOE+OOl 1 .OOE-O21 O.OOE+Otl I 
I I I 

Total I I I I I 1.22Et02 

Shrew: CRtJ,.\Drum Storage Area 
Maximu pcentration 

1,. _I $ 



4roclor-1248 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 
Weight From Food from Meat Vegetation from Water from Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Water 
Food-an. 
Food-veg. 

Inhalation 
Air 

Detmal 
, soil 

O.OOE+OO O.OOE+OO l.OOEf00 l.OOEtOO O.OOE+CXl 
1.94E-01 7.11E-02 1.OOEtOO 1 .OOE+OO 7.11E-02 

O.OOEt00 0.OOE-t00 l.OOEtOO l.OOE+OO O.OOEfOO 

OBOE+00 O.COEtOO l.COEtOO l.OOE+OO O.OOE+OO 

O.OOEtOO O.OOEt00 l.OOEtOO l.OOE-01 O.OOEtOO 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



cr.3 
cl 
CL3 
a 
w 
a 

Aroclor-1248 II Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Ingestion 
soil 
Water 
Food 

Inhalation 
Air 

Dermal 
soil 

O.OOE+OO O.OOE+OO 4.OOE-03 O.OOE+OO 
O.OOEtOO O.OOEtOO 4.OOE-03 OBOE+00 
O.OOE+OO OBOE+00 4.OOE-03 O.OOE+OO 

o.ooI3too O.OOE+OO ~4.OOE-03 O.OOE+OO 

OBOE+00 O.OOEf00 4.OOE-03 OBOE+00 

Total 0.OOE-k00 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: CRU~IDrum Storage Area 
Maximu pcentration 

#i' 



droclor-1260 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water from Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



Concenhadon 

Dermal 
soil 

Total 

O.OOEt00 0.ooEtoo 5.4OE-02 O.OOEt00 

O.OOEt00 

w 
c-3 
a II 

Arsenic 
Concentration Dose NOAEL 

HaZXd 
Quotient 

Hazard 
Index 

w 

N Ingestion 
soil 

mglkg mglkgday 
I I I I I 

4.80E+OOl 5.09E-011 5.04E-02 1 l.OlEtOl 
Water 
Food 

I O.OOEtOO~ O.OOEt001 5.04E-02 1 O.OOE+OO I 
9.6OE-011 3.51E-011 5.048-02 1 6.978+00 

II Air ! O.OOEtOOl O.OOEtUOl 5.04E-021 0.OOEtOO ! 

soil O.OOE+OO O.OOE+OO 5.04E-02 O.OOEt00 

Total 1.71EtOl 

Shrew: CBU Drum Storage Area 
Maximur ‘vzentration 

,I’ ,> 



Latium 

enzene 

I! 

II 

II 

c 

B 

II 

It 

D 

w 
w 
CZY 
a 
W 
W 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water from Soil 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 
Weight From Food from Meat Vegetation from Water from Soil 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



_ 



c 

Benzo(a)pyrene 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water from Soil 

Water 
Food-an. 
Food-veg. 

nhalation 

Air 
)ermal 
Soil 

O.WEtW O.WE+W l.WE+W l.WE+W O.WEtW 
1.76E-01 6.43E-02 l.WE+W l.WEtW 6.43E-02 

O.WE+W O.WE+W l.WE+W l.WE+W O.WEtW 

O.WE+W O.WEtW l.WEtW l.WEtW O.WE+W 

O.WE+W O.WEtW l.WE+W 1.WE-02 O.WE+W 

Shrew: CBU Drum Storage Area 
.Maximum Concentration 



63 
w 
C’J 
0 
CL) 
cn 

Benzo(a)anthracene Hazard Hazard 

Hazard Hazard 

Shrew: CPr I,Drum Storage Area 
Maximcr ‘rvzentration 

if 



Benzo(b)fluoranthene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Food-veg. 1 O.WEtW~ 1 O.WE+Wj 1 l.WEtW] I I I.WE+W~ O.WEtOO, 
Inhalation 
Air 

Dermal 
soil 

O.WEtW O.WEtW l.WEtW l.WEtW O.WEtW 

O.WEtW O.WEtW l.WEtW l.WE-01 O.WEtW 

Beozo(g,h,i)perylene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 
Concent. Weight From Food from Meat Vegetation from Water from Soil 

Food-an. 
Food-veg. 

inhalation 
Air 

Dermal 
soil 

1.02E-01 3.728-02 l.WEtW l.WEtW 3.728-02 
O.WE+W O.WEtW l.WEtW l.WE+W O.WEtW 

O.WEtW O.WEtW l.WEtW l.WE+W O.WEtW 

O.WEtW O.WEtW l.WEtW 1.50E-01 O.WE+WI 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



. 

Benzo(b)fluoranthene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Air 
Dermal 
soil 

Total 

O.WEtW O.WEtW 4.WE-01 O.WEtW 

O.WEtW O.WEtW 4.WE-01 O.WE+W 

4.33E-01 

, 

Benzo(g,h,i)perylene 
Concentration 

Hazard Hazard 

Shrew: CBUb%Drum Storage Area 
Maximu ?centration 

PJ 



Benzo(k)fluoranthene 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 
Weight From Food from Meat Vegetation from Water from Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 
From Food from Meat 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



II Benzo(k)fluoranthene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

cs Benzoic acid Hazard Hazard 
cl Concentration Dose NOAEL Quotient Index 
cl 
cl 

mglkg mglkgday 

-c- Ingestion 

0 soil O.WE+W O.WE+W l&OE+Ol O.WEtW 
Water O.WEtW O.WEtW 1.6OEtOl O.WEtW 
Food O.WEtW O.WEtW 1.6OEtOl O.WEtW 

I Inhalation I I 
Air O.WEtW~ O.WEtW 1.6oEtOl O.WEtW 

Soil I O.WEtW~ O.WEtW~ 1.6OEtOlI O.WEtW I 
I I I u I I I I I 

Total I I I I O.WEtW 

Shrew: CBU Drum Storage Area 
Maximu “ventration 

1 > 





Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Bis(2-ethylexyl)phthalate 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Shrew: CBU Drum Storage Area 
Maximu? ‘- centration 

r 



3romomethane 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 
Weight From Food from Meat Vegetation from Water from Soil 

II Butyl benzyl phthalate 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation fmm Water from Soil Soil Air Intake Fraction Dose 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



CT3 
0 
c-3 
0 
F 
ci 

Bromomethane 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Butyl benzyl phthalate 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Ingestion 

Soil 

Water 
Food 

Inhalation 
Air 

Dermal 
Soil 

8.2OE-01 8.69E-02 3.18E+OO 2.73E-02 

o.ooE+oo O.OOE+OO 3.18E+OO O.CHlE+OO 
3.79E-01 1.39E-01 3.18E+OO 4.36E-02 

O.OOE+OO O.OOE+OO 3.18E+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 3.18EtOO O.OOE+OO 

Total I I I I I 7.10E-02 

Shrew: CBU\Drum Storage Area 
Maxim1 ncentration 

> 



II II 
II Cadmium 

Predicted Intake Intake fmm Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose II 

Predicted 
From Food from Meat 

Shriw: CBU Drum Storage Area 
Maximum Concentration 



a 
0 
0 
0 
Jr- 
cn 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concenhtion Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

TOtill I I I I I 2.41E-02 

Shrew: CBU Drum Storage Area 
Maximu, )centration 

::j .$ 



I Chromium 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

3brysene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetatibn from Water from Soil Soil from Air Intake Fraction Dose 

Shrew: CBU 
Maximum Concentration 



Hazard Hazard 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

0 
0 
u 
0 
.i+ 
a3 

Shrew: CBU 
Maximur ‘yentration 

Ingestion 
Soil 
Water 
Food 

Inhalation 
Air 

DerIlUll 
Soil 

1.lOE-k00 1.17E-01 4.00E-01 2.92EXIl 
O.OOEt00 O.OOEtOO 4.OOE-01 0.ooB+oo 

5.09E-01 1.86E-01 4.OOE~l 4.65E-01 

0.ooE+00 O.OOE+OO 4.00E-01 O.OOE+OO 

OBOE+00 O.OOEtOO 4.OOE-01 O.OOEtOO 

I I I 1 

Ok4 I I I I I 7.578-01 

> .Y 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Soil 1 O.OOEtOO~ I I I I I O.OOEtOO~ I 1 l.OOEtOO~ l.OOE-021 OBOE+04 

Predicted Intake Inrake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat 

cl 
0 
u 
0 
s- 
Lo 

Shrew: CBU 
Maximum Concentration 



a 
0 
CT.3 
a 
cn 
a 

II Copper 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil 
Water 
Food 

1.15Et02 1.22E-b01 1.32E+Ol 9.23E-01 
O.OOEtOO O.OOEtOO 1.32EtOl O.OOE+OO 
2.14lZt01 7.82Btoo 1.32EtOl 5.93E-01 

Air 
Dermal 
Soil 

O.OOEtOO 0.ooEtoo 1.32EtOl O.OOEtOO 

O.OOE+OO O.OOE+OO 1.32E+Ol O.OOE+OO 

Otal I I I I I 1.52EtOO 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: CBU 
Meximur jcentration 



Predicted 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Shrew: CBU 
Maximum Concentration 



/ 

0 
0 
c-3 
0 

z 

IF i-n-butylphtbalate 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

mglkg mglkgday 

I I I I I 
Total 2.43E-03 

ibenzo(a,h)anthracene 
Concentration 

Shrew: CBU. 
Maximu; centration 



Xbenzofuran 
Predicted Intake Intake from 

Food-veg. 
nbalation 
Air 
1ermal 
Soil 

O.WE+OO O.OOEtOO 1.OOFJ+OO l.OOE+OO O.OOE+OO 

O.OOEtOO O.OOEtOO l.OOE+OO 1.00EtOO 0.OOEtOO 

O.OOEtOO O.WE+OO 1.OOEtOO 1 .OOE-Ol O.OOEtOO 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

w 
cl 
CD 
0 
cn 
W 

Shrew: CBU 
Maximum Concentration 



c;s 

0 

it3 

a 

u-l 

-F 

libenzofuran 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Geldrin 
Concentration Dose NOAJZL 

Hazard 
Quotient 

Hazard 
Index 

Ok-II I I I I I 9.98E-01 

Shrew: CBU.. 
Maximur “centration 

..i > 
” 



Food-veg. 
Inhalation 
Air 

Dermal 

O.OOEtOO 0.OOEtOO l.OOEt00 l.OOEtOO O.OOEtOO 

o.ooE+oo O.OOEt00 l.OOEtOO l.OOEtOO O.OOBtOO 

n nnF;+nn n nnp.+nn 1 MEnI n nm71i-m 

Endrin 
Predicted 

Shrew: CBU 
Maximum Concentration 



0 
0 
Cl 
0 

2 

ndosulfan sulfate 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I I 
Otal O.OOEtW 

ndrin 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

j ! :,i 
:- . _ ,_ ,.. . 

: .ii sr 
_. _.- --_ ~,Y_( 

.,:. 
; ,. 

.^, . _.. L 

.! ‘: : ‘i: & 
. . -. _” , 

,. fi 1. :. 

4’. i 

_ ,. ,l. 

Shrew: CBI 1 ., 
Maximum \entration. 

,.P > 



Ethylbenzene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Fluoranthene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

From Food from Meat 

Shrew: CBU 
Maximum Concentration 



thylbenzene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

:ngestion 
Soil 
Water 
Food 

‘nhalation 
Air 

1ermal 
Soil 

2.308-02 2.4433-03 1.63E-k00 1.49E-03 
O.OOE+OO O.OOE+OO 1.63E+OO O.OOE+OO 

1.06E-02 3.8933-03 1.63E-k00 2.38E-03 

O.OOE+OO O.OOE+OO 1.63E+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 1.63E+OO O.OOE+OO 

I I I I I 

I I I I I 3.88E-03 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: CBU 
Maximur ‘lpentration 

I 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

Samma-Chlordane 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water from Soil 

Shrew: CBU 
Maximum Concentration 



E
 

K
 

3%
 

G
E

 

- d d d 



Indeno( 1 ,2,3-Cd)pyrene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat 

Shrew: CBU 
Maximum Concentration 



:deno(l,2,3Xd)pyrene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

on 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I 
)tal I I I I I O.OOE+OO 

4 

Shrew: CBU,% 
Maximur \pentration 

,P > 



L 

Ir 

1 

In 

D 
4 

M 

ead 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Ianganese 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Food-veg. 
halation 
4ir 
ermal 
ioil 

O.OOE+OO O.OOE+OO l.OOE+OO I.OOEtOO O.OOEtOI 

O.OOE+OO O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOE+Oc 

O.OOE+OO O.OOE+OO I .OOE+OO 1 JOE-01 O.OOE+Oi 

1 
D 
3 
D 

D 

0 

1 
3 
I 
3 

D 

3 

Shrew: CBU 
Maximum Concentration 



c3 
cl 
CY 
0 
cn 
-F 

Shrew: CBU 

Concentration Dose NOAEL 
Hazard 

Quotient 
Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Maximun “kentration 



lhalation 
Air 

I I I I I I I I I I I I 
1 O.OOE+OO] 1 O.OOE+OO~ l.OOEtOO~ LOOE+001 O.OOEtO 

I I 
lermal 
Soil 

I I I I I I I I I I I I 

1 O.OOE+OO~ O.OOE+OOl 1 l.OOE+OOl l.OOE- 021 O.OOE+O 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Iethoxychlor Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 

gestion 1.50E-02 7.9JE+03 
Soil O.OOE+OO O.OOE+OO l.OOEtOO 1.OOEtOO O.OOE+O 

Water O.OOE+OO O.OOE+OO l.OOEtOO l.OOE+OO O.OOE+O 

Food-an. O.OOE+OO O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOE+O 

Food-veg. O.OOE+00 O.OOE+OO l.OOEtOO l.OOE+OO O.OOE+O 

lhalation 
Air O.OOE+OO O.OOEtOO 1 .OOE+OO l.OOE+OO O.OOE+O 

lermal 
c O.OOEtOO O.OOE+OO l.OOE+OO l.OOE-01 O.OOEtO 

Shrew: CBU 
Maximum Concentration 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Hazard Hazard 
Index 

Shrew: CBU 
Maximurr ‘\Fentration 

/ 

. . 
I 



Methylene chloride 

Predicted 

Shrew: CBU 
Maximum Concentration 



CD 
a 
w 
0 
cm 
W 

rlethylene chloride 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

laphthalene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I 
I 

I 
I 3.20E-02 

Shrew: CR’ t 
Maximu 

> 
centration. 



lickel 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

XDD 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Food-veg. 
nhalation 
Air 
)ermal 
Soil 

O.OOE+OO O.OOE+OO 1 .OOIl+OO l.OOE+OC 

O.OOE+OO OBOE+00 1 .OOE+OO l.OOE+Of 

O.OOE+OO O.OflE+00 l.OOE+OO 1 .OOE-Ol 

mglkgday 

O.OOE+O 
OBOE +0 
O.OOE+O 
O.OOE+O 

O.OOE+O 

O.OOE+O 

Shrew: CBU 
Maximum Concentration 



Q 
0 
c.3 
w 
v 
(3 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: CBU 
Maximu! pration 1 



lenantbrene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Irene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Shrew: CBU 
Maximum Concentration 



tzi 
0 
c-3 
CZJ 
-4 
N 

henanthrene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil 
Water 
Food 

Inhalation 
Air 

Dermal 
Soil 

4.30E-01 4.56E-02 1.03E-01 4.44E-01 
O.OOE+OO O.OOE+OO 1.03E-01 O.OOE+OO 

1.99E-01 7.28E-02 1.03E01 7.09Eal 

O.OOE+OO OBOE+00 1.03E-01 O.OOE+OO 

O.OOE+OO O.OOE+OO 1.03E-01 O.OOE+OO 

Ok4 I I I I I l.l5E+OO 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

./ 

Shrew: CBU 



yrene 

gestion 

toil 

Uater 

Toad-an. 
zood-veg. 
halation 
Lir 
:rmal 
:0iI 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mg/day mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.50E-02 7.9533+03 

O.OOE+OO O.OOE+Nl l.OOE+OO l.OOE+OO O.OOE+o( 
O.OOE+OO O.OOE+OO 1.00EtOO l.OOEtOO O.OOEtM 
O.OOEt00 0.ooEtoo l.OOEtOO l.OOE+OO O.OOEtOl 
O.oOEtOO OBOE+00 l.OOEtOO l.OOE+OO O.OOE+M 

O.OOEt00 O.OOEtOO l.OOEtOO l.OOE+OO O.OOEtM 

0.00Et00 O.OOE+OO l.OOEtOO 1 .OOE-Ol O.OOEtCN 

trachloroethene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



Styrene 

Ingestion 

soil 
Water 

Food 
inhalation 
Air 

Dermal 

Soil 

roota 

Concentration Dose 

mgkz mglkgday 

O.OOEtOO O.OOEt00 
O.OOE+OO 0.ODEtOO 

o.ooEtoo O.OOEtO0 

O.OOEt00 O.OOEt00 

O.OOEt00 OBOE+00 

NOAEL 

4.OOEtOO 
4.00E-b00 

4.OOEt00 

4.OOEtOO 

4.OOEtOO 

Hazard 
Quotient 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 

O.COE+OO 

O.OOEtOO 

Hazard 
Index 

: r 

0.00E+OO 

retrachloroethene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Shrew: CBU Drum Storage Area 
Maximu, centration 



Predicted 
From Food from Meat 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



CJ 
a 
c-3 
c3 

;;;’ 

Tram-1.3dichIoropropene 
Concentration 

Hazard Hazard 
Index 

Soil O.OOEtOO 0.OOE+OO 6.OOE-02 OBOEtOO 

Total O.OOEtOO 

Trichloroethene 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Shrew: CBU.>Drum Storage Area 
Maximu icentration 

1 
9 i 



lranadium 
Predicted 

From Food from Meat 

Vinyl acetate 

Predicted 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



V: anadium 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

In 
! 
1 
1 

In 
1 

Dl 
! 

Vi tnyl acetate Hazard Hazard 

lOil O.OOE+OO O.OOEt00 9.54EtOl OBOE+00 

To ltal O.OOEtOO 

Shrew: CBU Drum Storage Area 
Maximur -’ jcentration 

! 
. ’ 

‘\ 
$ 



Cylenes. total 
Predicted 

From Food from Meat 

Predicted 
‘; i 

d from Meat 

Shrew: CBU Drum Storage Area 
Maximum Concentration 



NOAEL 
Hazard 

Quotient 

Hazard 
Index 

Zinc 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Shrew: CBU Drum Storage Area 
Maximur lcentration 

,I 





m by Media (mg/kg) except air (ng/m3), and wat& @g/L) 

Ingestion Inhalation Dennal 
Water ~Food-Animal 1 Food-Veget. Air soil 

O.OOE+OO~ O.OOE+OO1 O.OOE+OO O.OOE+00 O.OOE+OO 

O.OOE+OO~ 1.73EM1 O.OOE+OC 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



II Predicted Chemical Concentration by Media (mg/kg) except air (ng/m3), and water (mg/L) 
CBU Drum Storane Area 

II Chemical Ingestion Inhalation 
Soil 1 Water IFood-Animal IFood-Veaet. Air 

Carbon disulfkie O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+oC 
Chlorobenzene O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+oC 
ChIorofoml O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+oC 

1 Dermal 

I/ 
soil 

~ O.OOE+OO 
i O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.OOE-k00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEfOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



Xylenes, total 
zinc 

3.OOE-01~ OBOE+001 8.37E-021 O.OOE+OO~ O.OOE+OO~ O.OOE+OO 
4.6OE+02 O.OOE+OO~ 2.38E-+Ol O.OOE+OO~ OBOE+001 O.OOE+OO 

Read Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



. 



+ 

T SPREADSHEET - INGESTION OF SOIL 

0: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
CEPTOR: RED-TAILED HAWK 

red-tailed hawk 
r n f.‘n n r 

maximum concentration LbiEUG3 2:49 PM211 7197 



RISK ASSESSMENT SPREADSHEET - INGESTION OF SOIL 
CBU Drum Storage Area 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: RED-TAILED HAWK 

II CHEMICAL HAZARD QUOTIENT 

., 

,---. 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF SOIL 
CBU Drum Storage Area 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: RED-TAILED HAWK 

pEMIcAL HAZARD QUOTIENT 

Read Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF WATER 
CBU Drum Storage 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: RED-TAILED HAWK 

I, pEMICAL HAZARD QUOTIENT 

-p-1-,- - --... 

1,1,2-Trichlol- __._._ 
1, I-Dichloroethene 
1,2-r)ichlnmethene &ntall 

Km 

I I 
I I I O.OOE +00 

O.OOE+OO _--_-- -- -_-__- \---, 
I - ichlorobenzene 

k&Butanone 
2-Metbylnaphthalene 
3,3’-Dichlorobenzidine 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
4-Methyl-2-pentanone 
Acenaphthene 
Acenaphthylene 
Acetone 
Aldrin 
Alpha-Chlordane 
Aluminum 
~thracene 

_.-_- _- 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Antimony O.OOE+OO 
Aroclor-1248 O.OOE+OO 
Aroclor-1254 O.OOE+OO 
Aroclor-1260 O.OOE+OO 
Arsenic O.OOE+OO 

red-tailed hawk 
nnnnnfb 

maximum concentration 2:49 PM211 7197 



RISK ASSESSMENT SPREADSHEET - INGESTION OF WATER 
CBU Drum Storage Area 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: RED-TAILED HAWK 

CHEMICAL HAZARD QUOTIENT 
I !I 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 

oouuug 



RISK ASSESSMENT SPREADSHEET - INGEiSTION OF WATER 
CBU Drum Stooge Area 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: RED-TAILED HAWK 

It 

I I I 

I I I I 

I 

Read Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



K ASSESSMENT SPREADSHEET - INGESTION OF FOOD 
CBU Drum Storage 

SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
CEPTOR: RED-TAILED HAWK 

CHEMICAL HAZARD QUOTIENT 

lh. l-2.2-Tetrachloroethane 
V.-:-x--l ---- .l..-- 1,1,2-I r,&x,,“ruuuiiIlt: 

1,l -Dichloroethene 
1.2-Dichloroeth--- ,.- .--, 
1 /&Dirhlnmnhenmne 

I I I O.OOE+OO 
Anr-ntnn 

--_- 

me (total) 

I I I “.UV&TW 
I I 

I 
I 

O.OOE+OO ____ - _- 

I I I I I O.OOE+OO 
I I I A CI?F.-CIR 

P -BUti-. 
-Meth\ 

anone 
r - -- --&aphthalene 
3,3’-Dichlorobenzidi 
4,4’-DDD 
A-4’-DDE 

l.O6E-10 
4.86E-06 

O.OOE+OO 
3.54E+O2 
5.27E+OO 

.,. --- 
Itb -MethvL2aentanone 

I I I ---- - -- 
I I I O.OOE+OO _--. 

Awmphthvlene 

Axtone 

I I I --II- -- 
I I I 3 IIOE-07 

Aldrin O.OOE+OO 
Alpha-Chlordane 4.09E-04 
Aluminum O.OOE+OO 
Anthracene 6.84E-07 
Antimonv 4.5OE-02 

1 OTAL 3.62ECO2 

red-tailed hawk 
maximum concentration 2:49 PM2/17/97 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FOOD 
CBU Drum Storage Area 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR BACH CHEMICAL 
RECEPTOR: RED-TAILED HAWK 

CHEMlCAL HAZARD QUOTIENT 

II TOTAL 1.18EUl 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FOOD 
CBU Drum Storage Area 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: RED-TAILED HAWK 

Styrene I- Teh;l~klnmc.+h.an.=. 
Thallium 
A “..‘.d..t 
Tram-1,3dicbloropropene 
Trichloroethene 
Vanadium 
Vinyl acetate 
Xylenes, total 
zinc 

I I I u.wb+w 
6.19E-09 

u.wE+oo 
O.OOE+OO 
O.OOE+OD 
6.19E-09 
6.77E-03 

O.OOE+OO 
3.98E-02 
1.94E+OO 

TOTAL 1.99l5+00 

Read Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



. . I  

. 



.4-Dichlorobenzene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Prom Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

,Butanone ’ 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

red-tailed hawk 
maximum concentration 256 PM211 7197 



1,4-Dichlorobenzene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

r0td 

I I I I I 
2.57E-05 

Concentration 
Hazard Hazard 

Index 

red-tailed hawk 
maximu jcentrations 2:52 -.-“‘I1 7197 



Methylnaphthalene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

3’-Dichlorobenzidine 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

red-tailed hawk 
maximum concentration 2~56 PM2/17/97 



II 2-Methylnaphthalene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Ingestion 
Soil 
Water 
Food 

Inhalation 
Air 

Dermal 
soil 

mglkg 

2.10E+OO 
OBOE+00 

1.98E-04 

mglkgday 

4.208-03 
O.OOEtOO 

1.94B-05 

4.OOE+OO 1.05E-03 
4.OOEtOO O.OOEtCIO 
4.OOE-t00 4.86E-06 

O.OOE+OO OBOE+00 4.OOEt00 0.OOEtOO 

0.00EtOO O.OOEtOO 4.OOEt00 o.ooEtoo 

II Total I I I I I 1.05E-03 

3,3’-Dichlorobenzidine Hazard Hazard 

red-tailed hawk 
maximu pentrations 2:52 17197 



,4’DDD 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

,4’-DDE 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

red-tailed hawk 
maximum concentration 256 PM211 7197 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

red-tailed hawk 
maxim.1 ’ icentrations 

f 
2:57 -. 17197 

Y rp 



,4’-DDT 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Methyl-2-pentanone 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

red-tailed hawk 
maximum concentration 2~56 PM211 7197 



4,4’-DDT 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Ingestion 
Soil 

Water 
Food 

Inhalation 
Air 

Dermal 
Soil 

2.6OE-02 5.20E-05 1.12E-04 4.64E-01 
O.OOE+OO O.OOE+OO 1.12E-04 OBOES00 
2.7OE-03 2.658-04 1.12E-04 2.36E+OO 

O.OOE+OO O.OOE+OO 1.12E-04 O.OOE+OO 

O.OOE+OO O.OOE+OO 1.12E-04 0.OOE-k00 

II 

1 I I I I 
Total I I 2.83E+OO 

ic -Methyl-2-pentanone 

II 

Hazard 
Quotient 

Hazard 
Index c.5 Concentration Dose NOAEL 

cy ‘. mglkg mglkgday 
CY Ingestion 
cl soil O.OOEt00 O.OOEt00 2.50Et00 O.OOEt00 
Iv 
Iv 

Water 0.OOEtOO O.OOEtOO 2.50Et00 O.OOEtOO 
Food O.OOE+OO O.OOEtOO 2.50Et00 O.OOEtOO 

Inhalation 
Air 

Dermal 

O.OOEtOO OBOE+00 2SOEtOO O.OOEtOO 

Soil I O.OOEt001 O.OOEtOO~ 2.50E+OOl O.OOEtOO I I I I 

red-tailed hawk 
maxim! ‘ncentrations 

.: 
2:57 -WI 7197 

‘1 __, 



Acenaphthene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

cenaphthylene 
Predicted 
Concent. Weight 

Intake 
From Food from Mea 

Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
It Vegetation from Water from Soil Soil from Air Intake Fraction Dose 
” molkolhv molkolhv 

red-tailed hawk 
maximum concentration 266 PM2/17/97 



. 

Acenaphthene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I Ingestion 
mglkg mglkgday 

! I I I I 
Soil 
Water 
Food 

0.OOEtOO 0.OOEtOO 1.75EtOO 0.OOEtOO 
O.OOEtOO 0.OOEtOO 1.75EtOO 0.OOEtOO 
0.OOEtOO O.OOE+OO 1.75E-b00 0.OOEtOO 

I I I I I 
O.OOEtOO~ O.OOEtOOj 1.75EtOOl O.OOEtOO 

Dermal 
soil OBOE+00 0.OOEtOO 1.75E+OO O.OOEtOO 

Total II I I I I I O.OOEtOO 

Hazard Hazard 

red-tailed &-wk 
maximui jcentrations 2:52 17197 



Upha-Chlordane 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Uuminum 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

red-tailed hawk 
maximum concentration 2:56 PM211 7197 



n II 

II Alpha-Chlordane 
Concentration Dose NOAEL Quotient 

Hazard 
Index 

Concentration 

Dermal 
soil O.OOE+OO 0.OOEtOO 2.23EtOl O.OOEtOO 

Total O.OOEtOO 

red-tailed ha,wk 
maximu ]centrations 

‘,, 

: . f  

i 

2:52 -“j/17/97 

II 



4nthracene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Antimony 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

red-tailed hawk 
maximum concentration 2:56 PM211 7197 



Concentration 

Concentration 

red-tailed hawk 
maxim1 ’ centrations 

r 
2:59 - -‘v/l 7197 

:I 



Aroclor-1248 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fracdonal Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Aroclor-1254 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

red-tailed hawk 
maximum concentration 2:56 PM211 7197 



Aroclor-1248 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Aroclor-1254 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

red-tailed hawk 
maximu pcentrations 252 y7/97 

I i 



c oclor-1260 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
1 Soil 

3.24B-03 3.18E-04 l.OOEfOO l.OOE+CQ 3.18E-O~ 
O.OOE+OO OBOE+00 l.OOE+OO 1 .OOE+OO O.OOE+Ot 

O.OOFbtOO O.OOE+OO l.OOE+OO 1 .OOE+OO O.OOE+Ot 

O.OOE+OO OBOE+00 l.OOE+OO 1 .OOE-O 1 O.COE+Ot 

red-tailed hawk 
maximum concentration 2:56 PM211 7197 



n II 
Aroclor-1260 II Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Decal 
soil o.ooE+oo O.OOE+OO 7.2OE-02 O.OOE+OO 

I I I I I 

Total I I I I I O.OOE+OO 

II II 
llArsenic Hazard Hazard 

red-tailed hawk 
maximu ;jcentrations 2:52 --‘.\I7197 

.J 



Barium 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

enzene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

.._ 

c.3 
cl 
u 
u 
0 
w 

red-tailed hawk 
maximum concentration 2:56 PM211 7197 



Hazard Hazard 

Soil O.OOEMO O.OOE+OO 8.33E-01 O.OOE+OO 

Total 1.82E-01 

Hazard Hazard 

I I I I I 
0.OOE+OO 

red-tailed hawk 
maximu jcentrations 2:52 \ 

J 
17197 



Benzo(a)anthracene 

Ingestion 
Soil 
Water 
Food-an. 
Food-veg. 

inhalation 
Air 

Dermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03Ef00 l.O3E+OS 

6.80E-01 1.36E-03 1 .OOE+OO 1 .OOE+OO 1.36E-0: 
O.OOE+OO OBOE+00 l.OOE+OO l.OOE+OO O.OOE+OI 

3.6113-03 3.54E-04 1 .OOE+OO l.OOE+OO 3.54EO 
O.OOE+OO O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOE+M 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE+OO O.OOE+M 

O.OOE+OO. O.OOE+OO. l.OOE+OO. l.OOE-02. O.OOE+OI 

Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Air 
Dermal 

Soil 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE+OO O.OOE+Ot 

OBOE+00 OBOE+00 l.OOE+OO 1 BOE-02 O.OOE+M 

red-tailed hawk 
maximum concentration 2:56 PM211 7197 



Benzo(a)andmcene 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

red-tailed h-wk 
maximi jcentrations 257 . 17197 

.I 



h 

,Benzo(b)fluoranthene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Inhalation 
Air 

Dermal 
Soil 

O.OOE+OO O.OOE-!40 l.OOE+OO 1 .OOl3+00 O.OOE+Oi 

0.ooE+oo O.OOE+OO l.OOE+OO 1 SOE-01 O.OOE+M: 

red-tailed hawk 
maximum concentration 2:56 PM2/17/97 





Ben.zo(k)fluoranthene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Benzoic acid 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

CJ 
c3 
cxl 
a 
w 
CD 

red-tailed hawk 
maximum concentration 

-v 

3 
0 
3 
0 

0 

0 

0 
0 
0 
0 

0 

s 

256 PM2/17/97 



Beuzo(k)fluonnthene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

0 
c3 
0 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

red-tailed hawk 
maximu 

f 
centrations 



Beryllium 

[ngestion 
Soil 
Water 
Food-an. 
Food-veg. 

krbalation 
Air 

Dermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mg/day mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
l.O3E+OO l.O3E+05 

l.OOE+OO 2.OOE-03 l.OOE+OO 1 .OOE+OO 2.OOE-0: 
O.OOE+OO O.OOE+OO 1 .OOE-f-00 l.OOE+OO O.OOE+Ot 

3.38E-04 3.31E-05 1 .OOE+OO l.OOE+OO 3.31EXi! 
O.OOE+OO O.OOEtOO l.OOE+OO l.OOEtOO O.OOE+Ot 

0.ooE+oo O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+O( 

, o.ooE+oo, O.OOE+OO l.OOEtOO 1 .OOE-Ol O.OOEtOl 

Predicted e Intake from Intake Dermal Uptake Dietary Intake Fractional Fractional Absorption Absorption Predicted Predicted 
:eat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

c.3 
cl 
u 
0 
s-- 
2 . . 

red-tailed hawk 
maximum concentration 2:56 PM211 7197 



0 
w 
c3- 
0 
.r 
N 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Bis(Z-ethylexyl)phthalate 
Concentration 

Hazard Hazard 

red-tailed hawk 
maximu . icentration6 

1 
2:52 



Bromomethane 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Butyl benxyl phthalate Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

1 O.OOE+OO~ I 1 l.OOE+001 l.OOE-02~ O.OOE+Ol 

red-tailed hawk 
maximum concentration 256 PMPll7l97 



n II 

0 
CT) 
0 
0 
-F 
F 

II Bromomethane 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

II mg/kg mglkg-day 
Ingestion 
soil 
Water 
Food 

O.OOEt00 O.OOEtOO 1 ME-02 O.OOE+OO 
0.ooEtoo O.OOEt00 1 ME-02 O.OOE+OO 
O.OOEtOO O.OOE+OO 1.40E-02 O.OOEt00 

Inhalation 
Air 

Dermal 
soil 

O.OOE+OO 0.ooEtoo 1.4OE-02 O.OOE+OO 

o.ooE+oo O.OOEtOO 1 ME-02 O.OOE+OO 

I I I 
I I I I I O.OOEtOO 

I Butyl benzyl phthalate 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Ingestion 
Soil 

Water 
Food 

Inhalation 
Air 

Dermal 
soil 

8.20E-01 1 ME-03 1.59EtOO 1.03E-03 
O.OOE+OO 0.00EtOO 1.59Et00 O.OOE+OO 1 
6.44E-04 6.328-05 1.59EtOO 3.97E-05 II 

O.OOEtOO 0.OOE-t00 1.59E+00 0.OOEtOO 

O.OOE+OO O.OOEt00 1.59E-t00 O.OOEt00 

I I I I I 

I I 1.07E-03 u 

red-tailed hawk 
maxim\ pcentrations 2:5? --3117/97 

I .1” 



:admium 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

‘arbazole 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

red-tailed hawk 
maximum concentration 256 PM211 7197 



n 
cl 
c,1) 
c3 

z 

II Cadmium 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Ingestion 
Soil 
Water 
Food 

Inhalation 
Air 

Dermal 
Soil 

1.20E+OO 2.4OE-03 2.9OE-01 8.28E-03 
O.OOE+OO O.OOE+OO 2.9oE-01 O.OOE+OO 
3.14E-04 3.08E-05 2.!9OE-O1 1 ME-04 

O.OOE+OO O.OOE+OO 2.9OE-01 O.OOE+OO 

O.OOE+OO OBOE+00 2.90E-01 O.tME+OO 

Total 8.38E-03 

2:52 -T’ 17,97 
iJ 

II Carbazole Hazard Hazard 
NOAEL Quotient Index 

red-tailed hawk 
maximu 

j 
centrations 



c 

h 

Ir 

D 

C 

Ir 

In 

D 

lhromium 

lgestion 
soil 
Water 
Food-an. 
Food-veg. 
lhalation 
Air 
lermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Conccnt. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
l.O3E+OO l.O3E+05 

3.4lE+Ol 6.828-02 l.OOE+OO 1 .OOE+OO 6.82E-o: 
O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+O( 
4.038-02 3.95E-03 1 .OOE+OO 1.OOI3+00 X953-0: 

O.OOE+OO O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOE+M 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+Ol 

O.OOE+OO O.OOEtOO l.OOEt00 l.OOE-01 O.OOEtO( 

hrysene 

gestion 

Soil 
Water 
Food-an. 
Food-veg. 
thalation 
Air 
ermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 

1.03Et00 1.03Et05 
l.lOEtOO 2.2OE-03 l.OOEtOO l.OOE+OO 2.20E-O: 
O.COE+OO O.OOEtOO 1 .OOE+OO l.OOEtOO O.OOEtO( 
5.84E-03 5.73E-04 l.OOEtOO 1.OOEtOO 5.73w 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOEtOO O.OOE+OI 

O.OOEtOO 0.OOEtOO l.OOEt00 l.OOEtOO O.OOE+Ol 

0.OOEtOO O.COE+OO l.OOEtOO 1 BOE-01 O.OOE+Oc 

1 
1 
3 
3 

3 

3 

3 
3 
1 
3 

I 

3 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



..I . . 

0 
cl 
r-13 
0 
-r 
W 

!hromiuu. 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Zhrysene 
Concentration Dose NOAEL 

Hazard Hazard 
Index 

4 

Red Tail Hawk: CBU Drum Storage Area 
Maxim1 jncentration 



Zapper 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water 

Cyanide 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Food-an. 
Food-veg. 
nhalation 
Air 
)ermal 
soil 

0.OOEtOO 0.OOEtOO 1.OOEtOO l.OOE+OO O.OOEtOO 
0.OOEtOO O.OOEtOO 1.OOEtOO l.OOE+OO O.OOEtOO 

O.OOEtOO O.OOEtOO 1 .OOE+OO l.OOEtOO O.OOEt00 

I 
O.OOEtOO O.OOEt00 l.OOEtOO~ l.OOE-02 OBOE+OOb 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



:opper 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

yanide 
Concentration Dose NOAEL 

Hazard Hazard 

I I I I I 
0.OOEtOO 

Red Tail Ha,wk: CBU Drum Storage Area 
Maxim1 ncentration 

k I ,/ i . .3 



X-n-butylphtbalate 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

From Food from Meat Vegetation from Water 

Food-an. 
Food-veg. 
nhalation 
Air 
)ermal 
Soil 

2.OlE-03 1.96E-04 1 .OOE+OO l.OOE+OO 1.96B-04 
O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO OBOE+00 

O.OOE+00 O.OOE+OO 1 JOE+00 l.OOE+OO O.OOE+CMl 

OBOE+00 O.COE+OO 1 .OOE+OO 3.OOE-02 O.OOE+OO 

Dibenzo(a,h)anthracene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

7.18E-04 7.04E-05 1 .OOE+OO 1 .OOE+OO 7.04EX.G 
OBOE+00 O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOE+OO 

0.ooE+oo O.OOE+OO l.OOE+OO l.OOE+OO O.OOEfOO 

O.OOE+OO I O.OOE+OO l.COE+OO 1 BOE-02 OBOE+00 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



Di-n-butylphthalate 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Dibenzo(a,h)anthracene 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: CBU Drum Storage Area 
Maxim, pentration 3 



Xbenzofuran 

ngestion 
soil 
Water 
Food-an. 
Food-veg. 
nhalation 
Air 
)ermal 
soil 

Predicted intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food fmm Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03Et00 1.03Et05 

2.4OE-02 4.8OE-05 1 .OOE+OO l.OOEt00 4.80E-O: 
O.OOEt00 O.OOE+OO 1.OOE-t00 l.OOE+OJl O.OOE+Oc 
4.13E-06 4.04E-07 l.OoEwxl I .OOE+OO 4.04E-O’ 

OBOE+00 O.OOEtOO l.OOEtOO l.OOEtOO O.OOEtOc 

O.OOEtOO O.OOE+OO l.OOEtOO l.OOEt00 O.OOEtOc 

O.OOE+OO O.OOEtOO l.OOEtO0 l.OOE-01 O.OOE+Oc 

Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
soil 

4.65E-06 4.56E-07 l.OOEtOO l.OOEtOO 4.56E-0 
OBOE+00 OBOE+00 1 .OOEtOO l.OOEt00 O.OOE+O 

O.OOEtOO O.OOE+OO l.OOEt00 l.OOEtOO OBOEtO 

O.OOEtOO O.OOEtOO l.OOEtOO 1.5OE-01 O.OOE+O 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Soil O.OOEtOO O.OOEt00 2.OOE-01 O.OOEt00 

Total 2.42E-04 

Dieldrin 
Concentration 

Hazard Hazard 

/ 
-. /” 

( , _I 

i. 
: .^ 

:-i 

-,.L 

?- 

” i . 

^.. . 

Red Tail p-wk: CBU Drum Storage Area 
Maxim1 pcentration 

.. . . 
_i J 



Endosulfan sulfate 

ingestion 
Soil 
Water 
Food-an. 
Food-veg. 

inhalation 
Air 

Dermal 

soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concern. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mg/day mglkglday mglkglday mgfkglday mg/kg/day mg/kg/day mg/kg/day mg/kgday 
l.O3E+OO 1.03Et05 

O.OOEtOO 0.OOEtOO l.OOEt00 l.OOE+OO O.OOE+Ol 
O.OOEtOO O.OOEtOO 1.OOEtOO i.OOE+OO O.OOEtOl 
0.OfIE-t00 0.OOEtOO 1 .OOE+OO l.OOEtOO O.OOE+o( 
0.OOEtOO 0.OOEtOO l.OOEtOO l.OOEtOO O.OOEtO( 

O.OOEtOO O.OOEtOO l.OOEtOO l.OOEt00 O.OOEto( 

O.OOEtOO O.OOEtOO 1.OOE-t00 l.OOE-01 O.OOEtO( 

Endrin 

Ingestion 
soil 
Water 
Food-an. 
Food-veg. 

Inhalation 
Air 

lermal 
soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption .Predicred 
Concent. Weight From Food from Meat Vegetation from Water from Soil soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03E-t00 1.03Et05 

4.1OE-03 8.20E-06 l.OOEtOO l.OOEtOO 8.2OE-o( 
O.OOEtCIO OBOE+00 l.OOEtOO l.OOE+OO O.OOEtOi 
2.13E-05 2.09E66 l.OOEfOU 1 .OOE+OO 2.09E-0( 

O.OOEtCfl O.OOE+OO l.OOEtOO l.OOE-t-00 O.OOEto( 

O.oOEtOO O.OOEtOO 1 .OOEtOO l.OOEtOO O.OOEtM 

0.OOE-t06 O.OOEtOO l.OOEt00 1 XlOE-03 OBOE t o( 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



Endosulfan sulfate 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

soil 
Water 
Food 

Inhalation 
Air 

Decal 
Soil 

O.OOEtOO 0.00Et00 2.OOE+OO O.OOEtOO 

OBOE+00 O.OOE+OO 2.OOE-t00 O.OOE+OO 
O.OOEtOO O.OOEt00 2.OOEt00 O.OOEtOO 

O.OOEtOO O.OOEtOO 2.OOEtOO O.ODE+OO 

O.OOEt00 O.OOEtOO 2.OOE-k00 O.OOE+OO 

Total II I I I I I OBOE-t-00 

Concentration 
Hazard Hazard 

Index 

I I I 

Total I I I I 1.7lE-04 

Red Tail Hawk: CBU Drum Storage Area 
Maxim1 ‘jncentration 

? 



II 

3thylbenzene 

Yngestion 
soil 
Water 
Food-an. 
Food-veg. 
nhalation 
Air 

1ermal 
Soil 

Predicted Intake Intake from Intake Dennal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mg/kgday 
1.03EtOO 1.03Et05 

2.30E-02 4.6OE-05 I.OOEt00 l.OOE+OO 4.6OE-O 
O.OOEtOO O.OOE+OO l.OOEtOO l.OOEtOO O.OOE+O 
4.24E-07 4.15E-08 1 .OOE+OO l.OOE+OO 4.15E-0 

0.OOE-t00 O.OOEtOO l.OOEtOO l.OOEtOO O.oOEt0 

O.OOEtOO O.OOEtOO l.OOEtOO 1.OOEtO8 O.OOEtO 

O.OOEt60 0.OOEtOO 1.OOEtOO l.OOE-01 O.OOEtO 

Fluoranrhene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



Concentration 

Hazard Hazard 

Red Tail Hawk: CBU Drum Storage Area 
Maxim1 jncentration 



‘luorene 

Yngestion 
soil 
Water 

Food-an. 
Food-veg. 
nhalation 
Air 
)ermal 
soil 

. . 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03EtOO 1.03Et05 

2.6OE-01 5.20E-04 l.OOEtOO 1.OOEtOO 5.20EO 

O.OOEt00 O.OOEtOO l.OOEtXKl l.OOEt00 O.OOEtOI 
5.13E-05 5.03E-06 1.OOEtOO 1.OOEtOO 5.03E-0 

O.OOEtOO 0.OOEtOO l.OOEtOO T.OOEtOO O.OOE+O 

O.OOEtOO O.OOEtOO 1 .OOE+OO l.OOE+OO O.OOE+O 

0.OOEtOO 0.OOEtOO l.OOEtOO 1.5OE-01 O.OOE+O 

Gamma-Chlordane 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



Fluorene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Gamma-Chlordane Hazard Hazard 

Red Tail Hawk: CBU Drum Storage Area 
Maxim1 jvzentration 



ndeno(l,2,3-Cd)pyrene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Food-veg . 
nhalation 
Air 
)ermal 
soil 

O.OOE+OO 0.OOE-t00 1 .OOEtOO l.OOEtOO O.OOEtOc 

O.OOEtOO O.OOEtOO 1 .OOE+OO l.OOEtOO O.OOEtoI 

O.OOE+OO O.OOE+OO 1.OOEtOO l.OOE-02 O.OOEtOI 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

1.29Et02 1.27E+Ol l.OOEt00 l.OOEtOO 1.27EtO 
O.OOEtOO O.OOEtOO l.OOE+OO l.OOEtOO O.OOEtOI 

0.ooEtoo O.OOEtOO l.OOEt00 l.OOEtOO O.OOE+M 

O.OOE+OO 0.OOE+OO 1 .OOE+OO l.OOE-02 O.OOEtOc 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



Indeno(l,2,3-Cd)pyrene 
Concentration 

Hazard Hazard 
Index 

a 
a 
c-3 
a 
cl3 
Iu 

Concentration 
Hazard Hazard 

Red Tail Hawk: CBU Drum Storage Area 
Maximu fcentration 



T 

L 

Ir 

.Ir 

D 

N 

Il 

h 

II 

ead 

igestion 
Soil 
Water 
Food-an. 
Food-veg. 
rhalation 
Air 
lermal 
soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03Et00 1.03Et05 

1.04Et02 2.08E-01 l.OOEt00 l.OOEt00 2.08E-0 
O.OOEtOO O.OOEtOO 1.OOE-t00 l.OOEtOO O.OOE+O 

1.54E-02 1.51E-03 l.OOE+OO 1 .OOE+OO 1.51E-0 
O.OOEt00 O.OOE+OO 1.OOE-t00 1 .OOEtOO O.OOE+O 

O.OOEtOO 0.OOEtOO l.OOE+OO l.OOE+OO O.OOEtO 

O.OOEtOO O.OOEtOO 1.OOEtOO l.OOE-01 i O.OOEtO 

lanxanese 
Predicted 
Concern. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

cl 
a 
cl 
0 
cn 
w 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 

-n 

1 
0 
3 
0 

0 

0 

I1 
10 
11 
lo 

lo 

lo& 



c-3 
w 
r.73 
w 
cm 
s- 

In 

1 

Ill 

M 

In 
! 
1 
I 

In: 
I 

Df 
II 

ead 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

‘anganese Hazard Hazard 

Red Tail Hawk: CBU Drum Storage Area 
Maximur 

\ 
lpcentration 



k 

II 

11 

D 

k 

Ir 

II 

II 

lercury 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water fmm Soil Soil Air Intake Fraction Dose 

Food-veg. 
lhalation 
Air 
Lermal 
Soil 

O.OOE+OO O.OOEtOO l.OOE+OO l.OOEtOO O.OOE+Ol 

O.OOEtOO 0.OOEtOO l.OOEtOO l.OOEtOO O.OOEtO( 

O.OOEtOO I O.OOEtOO l.OOEtOO 1 .OOE-O2 O.OOE tOl 

Iethoxychlor 

lgestion 
soil 
Water 
Food-an. 
Food-veg. 
lhalation 
Air 
bermal 
soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation fmm Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mgikgday 
l.O3E+OO 1.03Et05 

0.OOEtOO O.OOE+OO l.OOEtOO l.OOEtOO O.OOEtO( 
O.OOEtOO 0.OOEtOO 1.OOEtOO l.OOE+OO O.OOEtoC 
O.OOEtOO O.OOEtOO l.OOEtOO I.oOEtOO O.OOEto( 
O.OOEtOO 0.OOEtOO 1.OOEtOO 1.OOEtOO O.OOE+Ol 

0.OOEtOO O.OOEtOO l.OOEtOO l.OOEtOO O.OOEtOI 

0.OOEtOO O.OOEtOO l.OOEtOO l.OOE-01 O.OOEtOl 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



0 
cl 
cl 
a 
cn 
UY 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Dermal 
soil OBOE+00 O.OOE+OO 1.28E-02 OBOE+00 

Total 7.34E-02 

MethoxychIor 

Ingestion 
Soil 

Water 
Food 

Inhalation 
Air 

Derrnal 

Soil 

Concentration Dose 
mglkg mglkgday 

O.OOE+OO O.OOE+OO 
OBOE+00 O.OOE+OO 
O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

NOAEL 

4.OOE-01 
4.OOE-01 
4.OOE-01 

4.OOE-01 

4.OOE-01 

Hazard 
Quotient 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Hazard 
Index 

Total O.OOE+OO 

Red Tail Ha,wk: CBU Drum Storage Area 
Maximu pcentration 

. 

.$ 



vIethylene chloride 

ngestion 
Soil 
Water 
Food-an. 
Food-veg . 

nhalation 

Air 
)ermal 
soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03Et00 1.03Et05 

1 BOE-03 2.OOE-06 l.OOEtOO l.OOEtOO 2.OOE-0( 
0.OOEtOO O.OOEt00 l.OOEi40 1.OOEtOO O.OOEtO( 
2.32E-10 2.27E-11 1.00&!40 1.OOEtOO 2.27E-1’ 

O.OOE+OO OBOE+00 l.OOEtOO l.OOEtOO O.OOEtO( 

O.OOEt00 0.OOEtOO 1.OOEtOO l.OOEtOO O.COEtOI 

0.ooEtoo 0.OOEtOO 1 .OOE+OO l.OOE-01 O.OOE+OI 

qaphthalene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

I I I I I I I I I I I 
1 O.OOEtOO~ 1 O.OOEtOO~ 1 l.NlE+OOl 1.50E-011 OBOE+0 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



k Iethylene chloride 

II 

II 

N ‘aphthalene 

Ir 

I I I I I 
Otal 4.66E-04 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: CBU Drum Storage Area 
Maximv ^“?,ncentration 

f 
: r’ 



Sckel 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation 

Water 
Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 

Soil 

O.OOEtOO 0.OOEtOO l.OOEtOO 1.OOEtOO 0.OOEtOO 
6.8fE-02 6.72E-03 1 .OOE+OO 1 .OOEi-00 6.72E-03 

O.OOEtOO 0.OOEtOO l.OOEtOO l.OOEt00 O.OOE+OO 

O.OOEtOO O.OOEtOO l.OOEtOO l.OOEt00 O.OOEtOO 

O.OOEtOO OBOE+00 1.OOEtOO 1.50E-01 O.OOEtOO 

. 

Predicted Intake Intake from 
From Food from Meat Vegetation 

Intake Dermal Uptake Dietary Intake 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



II 
/Nickel 

Concentration 

II 

I I I I 
Total I 

I 
I I 4.8OE-03 

cc3 
czi OCDD Hazard Hazard 

cl Concentration Dose NOAEL Quotient Index 

CD i mglkg mglkgday I 
w Ingestion 
0’ soil O.OOE+OO 0.OOEtOO 2.8OE-06 0.ooEtoo 

Water O.OOEtOO O.OOEt00 2.80E-06 O.OOE+OO 
Food O.OOEtOO O.OOEtOO 2.80E-06 O.OOEtOO 

I Air I O.OOEtOO1 O.OOEtoO~ 2.8OE-06 1 0.OOEtOO I 
Dermal 

II I 
! 

soil O.OOEtOO~ 
! 

O.OOE+OO~ 
! 

2.80E-061 O.OOEtOO I I I I 
I I I I I 

I OLlOE+OO 

Red Tail Hawk: CBU Drum Storage Area 
Maximu yentration 

’ > 



henanthrene 

vestion 
soil 
Water 
Food-an. 
Food-veg. 
dialation 
Air 
termal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03Et00 1.03Et05 

4.30E-01 8.6OE-04 i.OOEtOO 1.OOEtOO 8.6OE-o( 
O.OOE+OO 0.OOEtOO l.GOEtOO l.OOEtOO O.OOEto( 

1.623-04 1.59E-05 l.OOEtOO l.OOEtOO 1.59E-O! 
O.OOEtOO O.OOE+OO l.OOEtOO l.OOEt00 O.OOEtO( 

O.OOEtOO O.OOEtOO l.OOEtOO 1.OOEtOO 0.OOEN.X 

O.OOEtOO O.OOEtOO 1.OOEtOO l.OOE-01 O.OOEtO( 

yrene 

gestion 
Soil 

Water 
Food-an. 
Food-veg. 
lhalation 
Air 
ermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicte4l 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03EtOO 1.03Et05 

1.40EtOO 2.8OE-03 l.OOEtOO l.OOEt00 2.80E-O: 
0.ooEtoo O.OOEtOO l.OOE+OO l.OOEtOO O.OOE+O( 
2.768-03 2.71E-04 l.OOEf00 l.OOEtOO 2.71E-Q 

O.OOEtOO O.OOE+OO l.OOEt00 l.OOEtOO O.OOEtO( 

O.OOEtOO O.OOEt00 l.OOEt00 l.OOE+OO O.OOEtO( 

O.OOEt00 0.OOEtOO l.OOEtOO 1 L0E-02 O.OOE+O( 

Red Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



NOAEL 
Hazard 
Quotient 

Hazard 
Index 

CL3 
c.3 
r-3 
c3 
-4 
ru 

Hazard Hazard 
Index 

Red Tail Hawk: CBU Drum Storage Area 
Maximi. ycentration 

< ‘) , 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
ltyrene Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mg/day mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
ngestion l.O3E+OO 1.03Et05 

Soil 0.OOEtOO O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOEtO( 
Water O.OOEtOO O.OOEtOO 1 .OOEtOO 1 .OOE+Oll O.GOE+O( 

Food-an. O.OOEtOO 0.OOEtOO l.OOEt00 l.OOEtOO O.OOEtO( 
O.OOEt00 Food-veg. O.OOEtOO 1.OOEtOO l.OOEtOO O.OOEtOl 

nhalation 
Air O.OOEtOO O.OOEtOO 1.OOEtOO l.OOEtOO O.OOEto( 

)ermal 
Soil O.OOE+OO O.OOEtOO l.OOEt00 1 .OOE-Ol O.OOEtO( 

‘etrachlomethene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Food-veg. 
Rhalation 
Air 
Bermal 

0.OOEtOO O.OOEtOO 1.OOEtOO l.OOEt00 O.OOElG 

O.OOEtOO O.OOEtOO 1.OOEtOO l.OOEtOO O.OOE+O( 

^ ^^- ^^ - ^^- ^^ ~ ̂ ^--~ ^^^_.^I 
Soil 1 O.OOEtOO~ I I I I 1 u.wl.i+wl I 1 l.wl5+w~ 1.wbu1 I u.wti+ul 

Read Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



Concentration Dose NOAEL 
Hazard 

Quotient 

Hazard 
Index 

Tetrachloroethene 
Concentration Dose NOAEL 

Hazard Hazard 
Index 

Read Tail Hawk: CBU Drum Storage Area 
Maximur jcentration 



I 
I 

I 
.I 

I 

- - 



Trans-1,3-dichloropropene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil O.OOE+OO O.OOE+OO 3.OOE-02 O.OOE+OO 

Total 0.OOEtOO 

II Trichloroethene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Read Tail ‘I 
7 

wk: CBU Drum Storage Area 
Maxim\ pzentration 



Vanadium 
Predicted Intake Intake fmm Intake Dermal Uptake Dietary Intake 

vinyl acetate 
Predicted 
Concent. Weight From Food from Meat Ve 

Read Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



Vanadium 
Concentmdon Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Jinyl acetate 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I I 
0.OOEtOO 

Read Tail Hawk: CBU Drum Storage Area 
Maximu pcentration 

,! > 



II Xylenes, total 
Predicted Intake Intake from Intake Dermal Uptake Dietaty Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation fmm Water from Soil Soil from Air Intake Fraction Dose II 

I I 

Predicted 

Read Tail Hawk: CBU Drum Storage Area 
Maximum Concentration 



Xylenes, total 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

mglkg mglkgday I I I 
Ingestion 
Soil 
Water 
Food 

Inhalation 
Air 

Dermal 
soil 

3.COE-01 6.OOE-04 2.06E-01 2.91E-03 
O.OOEtOO O.OOEt00 2.06E-01 O.OOEtOO 
8.37802 8.2OE-03 2.06E-01 3.988-02 

0.OOEtOO O.OOEtQO 2.06E-01 O.OOE+OO 

O.OOEtOO O.OOEtOO 2.06E-01 OBOE+00 

I 
I I 1 I I 

Total I I I 4.27E-02 

Concentration Dose NOAEL 
Hazard 

Quotient 

Hazard 
Index 

Read Tail Hawk: CBU Drum Storage Area 
Maximu ‘yentration 

2’ 



CBU DRUM STORAGE AREA 

AVERAGE EXPOSURE POINT 
CONCENTRATIONS 

TERRESTRIAL RECEPTORS 





I 

Predicted Chemical Concentration by Media (mglkg except air, which is ng/m3) 
CBU Drum Storage 

Chemical Ingestion Inhalation Dermal 

soil Water Food-Animal Food-Veget. Air Soil 

1,1,2,2-TetrachIoroethane O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Carbazole 3.50E-02 O.OOE+OO 1.62E-02 1 O.OOE+OO/ O.OOE+OO1 O.OOE+CXj 

CBU: Shrew 
Average Concentration eeuee1 



Shrew: CBU 
Average Concentration 



Predicted Chemical Concentration by Media (mg/kg) except air (ng/nG) and water (mg/L) 1 
CBU Drum Storage 

Chemical I IInhalation 1 Dermal 

Styrene 

Tetrachloroethene 
Thallium 

&Animal Soil Water Foot 
Inaesl 

O.OOE+OO O.OOE+OO 

2.00Ea3 O.OOE+00 
O.OOE+OO O.OOE+OO 

IFood-Veeet. 1 Air 
.oo 

-04 
.OO 

Q.OOE + 

9.25E 
O.OOE + 

O.OOE •t 
O.OOE -t 

9.25E 

O.OOE+OOl 

Toluene 
Transl3dichloropropene 
Trichloroethene 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
2.OOE-03 O.OOE+OO 

.oo 

.OQ 
-04 

Shrew: CBU 
Average Concentration 





RISK ASSESSMENT SPREADSHEET - INGESTION OF SOIL 
CBU Drum Storage 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: SHORT-TAIL SHREW 

CHEMICAL HAZARD QUOTIENT 

CBU: Shrew 
Average Concentration 



K ASSESSMENT SPREADSHEET - INGESTION OF SOIL. 
CBU Drum Storage 

XPOSURE SCENARIO: THIS ASSUMJZS THE WORST CASE FOR EACH CHEMICAL, 
CEPTOR: SHORT-TAIL SHREW 

-.- 
IL 

I I _..__ 
ad I I I 3.60Ei00 II 

III I I I 
OTAL. 1.93E+Ol 

II 

Shrew: CBU 
Average Concentration 



K ASSJXSMENT SPREADSHEET - INGESTION OF SOIL 
CBU Drum Storage 

XE’OSURJZ SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
CEPTOR: SHORT-TAJL SHREW 

CHEMICAL HAZARD QUOTIENT 
, 

I I I 

I I I 

I 

II 
I I I 

I I I 
I I 

OTAL 1.31E+02 

Shrew: CBU 
Average Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF WATER 
CBU Drum Storage 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAI, 
RECEPTOR: SHORT-TAIL. SHREW 

CHEMICAL HAZARD QUOTIENT 
I 

,n. 

CBU: Shrew 
Average Concentration 



P 

RISK ASSESSMENT SPREADSHEET - INGESTION OF WATER 
CF3U Drum Storage 
EXPOSURE SCENARIO: THIS ASSUME23 THE WORST CASE FOR EACH CHEMICAL 
RECEF’TOR: SHORT-TAIL SHREW 

6-l 

000009 
Shrew: CBU 
Average Concentration 



K ASSESSMENT SPREADSHEET - INGESTION OF WATER 
CJ3U Drum Storage 

XF’OSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
CEFTOR: SHORT-TAIL SHREW 

IL-Mlt-*, HAZARD OUOTIEKT II 

Ik tyrene 
etrachloroethene 

IV...,,:..- 

I I I OBOE+00 
OBOE+00 

I I I n nnF+nn 
I “‘UCUlr 

Trans-1.3dichloropropene 
Trichloroethene 
Vanadium 
Vinyl acetate 

_ _ _ - . 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.ooE+oo ^ ..^_ ,.* 

Ilxys, total I I I V.VV~+-w 
O.OOE+OO II 

005010 
Shrew: CBU 
Average Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FOOD 
CBU Drum Storage 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: SHORT-TAIL SHREW 

HAZARD QUOTIENT 

I I J 

TOTAL 

CBU: Shrew 
Average Concentration 



Shrew: CBU 
Average Concentration 

RISK ASSESSMENT SPREADSHEET - INGESTION OF FOOD 
CBU Drum Storage 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL. 
RECEPTOR: SHORT-TAIL SHREW 

CHEMICAL HAZARD QUOTIENT 

TOTAL 1.49E+O1 

I 

OOCUI 2 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FOOD 
CBU Drum Storage 
EXPOSURE SCBNARIOz THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPT’ORz SHORT-TAIL. SHREW 

CHEMICAL HAZARD QUOTIENT 

Styrene O.OOE+OO 
Tetrachloroethene 1.21E-03 
Thallium O.OOE+@.I 
Toluene O.OOE+OO 
Tram-1,3dichloropropene O.OOE+OO 
Trichloroethene 1.21E-03 
Vanadium 8.97E+Ol 
Vinyl acetate O.OOE+OO 
Xylenes, total 2.57E-02 
Zinc 1.31E+Oo 

II 
I I I 
I I I I 
I I I 

TOTAL 9.10E+Ol 

Shrew: CBU 
Average Concentration 



_. 



1,4-Dichlorobenzene 
Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil 

Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

5.09E-02 1.86E-02 l.O43E+OO l.OOE+OO 1.868-02 
OBOE+00 OBOE+00 1 .OOE+OO l.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO l.fKIE+OO i.OOE+OO O.OOE+OO 

O.OOE+OO OBOE+00 l.OOE+OO 1 BOE-01 O.OOE+OO 

Predicted 
Concent. Weight From Food from Meat Vegetation from Water 

CBU: Shrew 
Average Concentration 



C3 
CY 
c-3 

a 

;;5 

,4-Dichlorobenzene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

ngestion 
Soil 
Water 
Food 
ahalation 
Air 
betma 
Soil 

l.lOE-01 l . l?E-02 1.71E+Ol 6.80E-04 
O.OOE+OO O.OOE+OO 1.71E+Ol O.OOE+OO 
5.09E-02 1.86E-02 1.71E+Ol 1.09E-03 

O.OOE+OO O.OOE+OO 1.71E+Ol O.OOE+OO 

O.O@E+OO O.OOE+OO 1.71E+Ol 0.OOE-k00 

I I I I I 
‘otal 1.77E-03 

-Butanone 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil O.OOE+OO O.OOE+OO 8.76E-01 O.OOE+OO 

btal 4.16E-03 

CBU: Shrew 
Average Concentration 



!-Methylnaphthalene 
Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil 

3,3’-Dichlorobenzidine 
Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil 

Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE+OO O.OOE+OO 
O.OOE+OO 0.OOE-t00 I.OOEfOO l.OOEtOO 0.ooEto4l 

O.OOEtOO O.OOEtOO l.OOEt00 1 .OOE+OO 0.OOEtOO 

O.OOEtOO O.OOE+OO l.OOEtOO 1 .OOE-01 O.OOEtOO 

CBU: Shrew 
Average Concentration 



2-Methylnaphthalene 
Concentration 

3,3’-Dichlorobenzidine 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Dennal 
Soil 

Total 

O.OOE+OO O.OOE+OO 7.40E-01 O.OOE+Ofl 

O.OOEfOO 

CBU: Shrew 
Average Concentration 



I,4’-DDD 
Predicted 
Concent. 

Intake Intake from 
Weight From Food from Meat Vegetation from Water from Soil 

I,4’-DDE 
Predicted 
Concent. 

Intake Intake from 
Weight From Food from Meat Vegetation from Water from Soil 

CBU: Shrew 
Average Concentration 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
lndex 

4,4’-DDE 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

CBU: Shrew 
Average Concentration 



I,4’-DDT 
Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Meat Vegetation from Water from Soil from Soil 

Food-an. 
Food-veg. 
nhalation 
Air 

Iermal 
Soil 

1.03E-02 3.76E-03 1 .OOEtOO l.OOEtOO 3 s76E-03 

O.OOEtOO O.OOEt00 1 .OOEtOO l.OOEtOO 0.OOEtOO 

O.OOEt00 O.OOEt00 l.OOEtOO l.OOEt00 O.OOE+OO 

O.OOEtOO I OBOE+00 l.OOEtOO 3.OOE-02 O.OOEtOO 

4-Methyl-2-pentanone 
Predicted 
Concent. Weight From Food from Meat Vegetation from Water 

Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

O.OOEtOO O.OOEtOO l.OOE+OO l.OOEtOO O.OOEtOO 
OBOE+00 O.OOEtOO 1 .OOE+OO l.OOEtOO O.OOEtOO 

O.OOEtOO 0.OOE-k00 l.OOEtOO 1.OOE-k00 O.OOEtOO 

0.OOEtOO O.OOEtOO l.OOE+OO 1 .OOE-02 O.OOEt00 

CBU: Shrew 
Average Concentration 



CTY 
cl 
c-3 
a 
h, 
N 

4. ,4’-DDT 

lr 

D 
Soil O.OOE+OO O.OOE+OO 1.6OE-01 O.OOEtOO 

otal 3.83E-02 

.Methyl-2-pentanone 

T 

4. 

In 

I 

In 

D 
t 

Tl 
I I I I I 

Dtal O.OOE+OO 

ConcentraGon Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentradon Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

CBU: Shrew 
Average Concentration 



Acenaphthene 
Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil 

4cenaphthylene 
Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil 

CBU: Shrew 
Average Concentration 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration 
Hazard Hazard 

CBU: Shrew 
Average Concentration 



Predicted 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

CBU: Shrew 
Average Concentration 



A 

I 

I 

I 

1 

I 

I 

1 

4lphaXhlordane 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

4luminum 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil O.OOE+OO O.OOE+OO I .OOE+Ol O.OOE+OO 

r0td I I I I I u.wc-tw 

CBU: Shrew 
Average Concentration 



rnthracene 

igestion 
Soil 
Water 
Food-an. 
Food-veg. 
lhalation 
Air 
lermal 
soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mg/kg/day mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.50E-02 7.958+03 

1.38E-01 1.46E-02 l.OOE+OO 1 .OOE+OO 1.46E-O: 
O.OOE+OO O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOE+OI 
6.38E-02 2.33E-02 1 .OOE+OO I.OOE+OO 2.33E-O: 

O.OOE+OO O.OOE+OO 1 .C+E+OO l.OOE+OO O.OOE+O( 

O.OOE+OO O.OOE+OO l.OOEt00 l.OOEtOO O.OOEtM 

O.OOEtOO I O.OOEtOO 1.00E-t00 O.OOEtOO O.OOEtO( 

.ntimony 

gestion 
Soil 
Water 
Food-an. 
Food-veg. 
lhalation 
Air 
lermal 
soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.50E-02 7.95Et03 

6.05E-t00 6.41E-01 l.OOEt00 l.OOEt00 6.41E-0 
O.OOEtOO O.OOEtOO 1 .OOEtOO l.OOE+OO O.OOEtO( 
1.21Et00 4.42E-01 l.OOEtOO 1 .OOEt00 4.42E-0 
O.OOEtOO O.OOEtOO 1.OOEtOO 1 .OOEtOO O.OOEtOI 

O.OOEt00 O.OOEtOO 1 .OOE+OO 1.OOE-t00 O.OOE+Oc 

O.OOEt00 O.OOEtOO l.OOEt00 1 JOE-02 O.OOEtM 

CBU: Shrew 
Average Concentration 



NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Q 
c.3 
C.3 
cl 
lu 
CD 

CBU: Shrew 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Average Concentration 



4roclor-1248 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water from Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

0 
0 
C3 
0 
IV 
u-3 

CBU: Shrew 
Average Concentration 



0 
0 
c3 
0 
0 
0 

I/ Aroclor-1248 
Concentration Dose NOAEL 

Hazard Hazard 
Quotient Index 

Soil 
Water 
Food 

Inhalation 
Air 

Dermal 
Soil 

OBOE+00 0.OOE+OO 4.OOE-03 O.OOE+OO 
O.OOE+OO O.OOE+OO 4.OOE-03 o.ooE+oo 
0.OOE+OO OBOE+00 4.OOE-03 O.OOE+OO 

O.OOE+OO 0.OOEtOO 4.OOE-03 O.OOE+OO 

OBOE+00 O.OJJE+OO 4.OOE-03 O.OOE+OO 
I I I I I 

Total O.OOE+OO 

Aroclor-1254 ’ 
Concentration Dose NOAEL 

Hazard Hazard 
Quotient Index 

CBU: Shrew 
Average Concentration 



Eienzo(a)anthracene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water from Soil 

Food-veg. 
Inhalation 
Air 

Dermal 

Soil 

O.OOE+OO O.OOE+00 1 .OOE+OO l.OOE+00 O.OOE+00 

O.OOE+OO O.OOE+00 1.00Et00 l.OOE+OO O.OOE+00 

0.OOE+OO 0.00E-t00 l.OOE+00 1 .OOE-02 O.OOE+00 

II Benzo(a)pyrene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Ingestion 
Soil 
Water 
Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

kg mgiday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.50E-02 7.95E+03 

3.15E-01 3.348-02 l.OOE+OO l.OOE+OO 3.34E-02 
O.OOE+00 O.OOE+OO l.OOE+OO 1 .OOE+OO O.OOE+00 

1.46E-01 5.33E-02’ l.OOE+OO l.OOEt00 5.33E-02 
O.OOE+OO O.OOE+OO l.OOE+00 I.OOE+00 O.OOE+OO 

O.OOE+OO O.OOE+00 l.OOE+OO 1 .OOE+OO O.OOE+00 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE-02 O.OOEtOO, 

0 
0 
cl 
0 
w 
2 

CBU: Shrew 
Average Concentration 



Benzo(a)anthracene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil OBOE+00 0.OOEtOO 4.OOE4ll 0.OOE-t00 

Total 3.13E-01 

0 

II II 

c3 
C-T 
0 
CA 
N 

I I I I I 
2.17E-01 

ii 

Benzo(a)pyrene .- 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I1 mg/kg mglkgday 
Ingestion 
Soil 
Water 
Food 

Inhaladon 
Air 

Dermal 
Soil 

3.15E-01 3.34E-02 4.OOE-01 8.35E-02 
O.OOE+00 O.OOEtOO 4.OOE-01 OBOE+00 

1.46E-01 5.33E-02 4.OOE-01 1.33E-01 

O.OOE+CQ O.OOE+OO 4.OOE-01 0.OOE-t00 

O.OOEt00 0.OOE-t00 4.OOE-01 0.OOE-t00 
I 

CBU: Shrew 
Average Concentration 



3enzo(b)!luorantbene 

Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water from Soil 

Benzo(g,h,i)perylene 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water 

CBU: Shrew 
Average Concentration 



Beuzo(b)fluorantbene Hazard Hazard 

Soil O.OOE+OO O.OOE+OO 4.OOE-01 O.OOE+OO 

Total 3.683-01 

0 
0 
c2 
0 
w 
-c 

Beuzo(g,h,i)perylene 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

CBU: Shrew 
Average Concentration 



Benzo(k)fluoranthene 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water 

Predicted 
From Food from Meat Vegetation from Water 

0 
cl 
0 
0 
0 
ul 

CBU: Shrew 
Average Concentration 



Benzo(k)fluoranthene 
Concentradon Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil O.WE+W O.WE+W 4.WE-01 O.WE+W 

Total 2.738-01 

0 
u 
cl 
0 
w 
0-J 

NOAEL 
Hazard 

Quotient 

Hazard 
Index 

CBU: Shrew 
Average Concentration 



lromomethane 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water from Soil 

Butyl benzyl phthalate 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water from Soil 

CBU: Shrew 
Average Concentration 



0 
cl 
w. 
0 

w 
Q 

Bromomethane 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Butyl benzyl phthalate 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

. . 

CBU: Shrew 
Average Concentration 



3admium 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water from Soil 

Soil 

2arbazole 
Predicted Intake 
Concern. Weight From Food from Meat 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Vegetation from Water from Soil Soil Air Intake Fraction Dose 
mglkglday mg/kg/day mglkglday mglkglday mglkglday mglkgday 

I I I I I I I II 

3.71E-03 1 .WE+W l.WE+W 3.71E-03 
O.WE+W l.WE+W l.WE+W O.WE+W 

l.WE+W l.WE+W 5.928-03 
O.WE+W l.WE+W l.WE+W O.WE+W 

I I I 1 O.WE+W~ l.WE+W~ l.WE+Wl 
I I I I I I I I I I I 

I I O.WE+W( I l.WE+W l.WE-011 O.WE+W 

CBU: Shrew 
Average Concentration 



Concentration Dose NOAEL 
Hazard 

Quotient 

Hazard 
Index 

Soil O.WE+W O.WE+W 1 .OlE-Ol O.WE+W 

Total 2.42EtW 

0 
u 
c53 
0 
.F- 
0 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

CBU: Shrew 
Average Concentration 

. . ) 



C hromium 

Cl hrysene 

In 
4 
I 

1 
1 

In 
1 

Dl 
! 

Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake Dermal Uprak Dietary Intake Uptake Fractional Absorption Predicted 
from Water from Soil Soil from Air Intake Fraction Dose 

Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from Intake Dermal Uptak Dietary Intake Uptake Fractional Absorption Predicted 
Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Shrew: CBU 
Average Concentration 



Chromium 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

a 
cl 
u 
CJ 
.F 
ru 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: CBU 
Averagr “;entration 



i-n-butylphthalate 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake Dermal Uptak Dietary Intake Uptake Fractional Absorption Predicted 
from Water from Soil Soil from Air Intake Fraction Dose 

Predicted Intake Intake from Intake Dermal Uptak Dietary Intake Uptake Fractional Absorption Predicted 

CZJ 
cl 
c-13 
0 
-F 
w 

Shrew: CBU 
Average Concentration 



L 

0 
0 
cl 
0 
E 
r 

Shrew: CBU 
Averac jcentration 

i-n-butyiphthalate 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

ibenzo(a,h)anthracene Hazard Hazard 
Concentration Dose NOAEL Quotient Index 

mg/kg mglkgday 
gestion 
ioil 
Abler 
?ood 
halation 
4ir 

5.90E-02 6.25E-03 4.00E-01 1.56E-02 
O.OOE+OO O.OOE+OO 4.OOE-01 O.OOE+OO 
2.73E-02 9.98E-03 4.00E-01 2.508-02 

O.OOEtOO OXOEt00 4.00E-01 O.OOEtOO 

ioil 1 O.OOEtOO1 O.OOE+OOl 4.OOE-011 O.OOEtOO 1 
I I I I I 

Xal I I I I 1 4.06E02 



Xbenzofuran 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake Dermal Uptak Dietary Intake Uptake Fractional Absorption Predicted 
from Water from Soil Soil from Air Intake Fraction Dose 

Dieldrin 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from Intake Dermal Uptak Dietary Intake Uptake Fractional Absorption Predicted 
Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

)3 
lo 
13 
lo 

IO 

lo 

13 
lo 
13 
lo 

IO 

lo-& 

Shrew: CBU 
Average Concentration 



a 
a 
t-3 

0 
F 
u? 

Shrew: CBU 
Average “i entration 

A 

Dibenzofuran Hazard Hazard 
Concentration Dose NOAEL Quotient Index 

mglkg mglkgday 
1 

Ingestion 
Soil 
Water 
Food 

2.40E-02 2.54E-03 4.OOE-01 6.363-03 
O.OOEtOO O.OOEtOO 4.OOE-01 O.OOE+OO 

l.llE-02 4.06Eq3 4.00E-01 1.02E-02 
Inhalation 

Air 
Dermal 

Soil 

Total 

O.OOEt00 O.OOEtOO 4.OOE-01 O.OOE+OO 

O.OOE+OO O.OOE+OO 4.OOE-01 O.OOE+OO 

1.65842 

Dieldrin Hazard Hazard 
Concentration Dose NOAEL Quotient Index 

mglkg mglkgday 
I I I 

IIJ ngestion 

II- Soil 
Water 
Food 

I 1 
1 2.388-021 2.52E-03 8.00E-03 3.15E-01 

I 
1 O.OOE+OOl O.OOBtOO 8.OOE-03 O.OOE+OO 
1 l.lOE-021 4.02E-03 8.00E-03 5.02E-01 

I I 
Inhalation 

Air 
Dermal 
Soil 

O.OOEtOO O.OOE+OO 8.00E-03 O.OOEtOO 

O.OOEtOO O.OOEtOO 8.OOEXt3 O.OOE+OO 

I I I I I 
Otal 1 8.17E-01 

._ 

j > 



ndosulfan sulfate 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake Dermal Uptak Dietary Intake Fractional Absorption Predicted 
from Water from Soil Soil Air Intake Fraction Dose 

Predicted Intake Intake from Intake Dermal Uptak Dietary Intake Fractional Absorption Predicted 

Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

1.90E-03 6.948-04 l.OOEtOO I .OOE+OO 6.94E-0~ 
O.OOE to0 O.OOEtOO l.OOEtOO l.OOEtOO O.OOE tot 

O.OOE+OO O.OOEtOO l.OOEtOO 1 .OOE to0 O.OOEtOt 

O.OOEtOO O.OOEtOO l.OOE+OO I .OOE-t33 O.OOE+Ot 

Shrew: CBU 
Average Concentration 



c.3 
0 
a 
0 
s- 
al 

Shrew: CBU 

ndosulfan sulfate 
Concentration Dose NOAEZL 

Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Averagi ‘yentration 
2 



Fluoranthene 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake Dermal Uptak Dietary Intake Fractional Absorption Predicted 
from Water from Soil Soil Air Intake Fraction Dose 

a 
C3 
CY 
0 
.r 
Lo 

Shrew: CBU 
Average Concentration 



a 
a 
0 
0, 
u-l 
0 

Concentration Dose NOAEL 
Hazard 

Quotient 
Hazard 
Index 

otal I I I I 1 1.22E-03 

II Fluoranthene 
Concentration Do;; NOAEL 

Hazard 
Quotient 

Hazard 
Index 

mglkg mglkgday 

Shrew: CRU 
Averag entration 



Predicted 

Shrew: CBU 
Average Concentration 



Fluorene Hazard Hazard 
Concentration Dose NOAEL Quotient Index 

mglkg mglkgday 
I 

Ingestion 
Soil 
Water 
Food 

‘Inhalation 
Air 

Dermal 
Soil 

1.52E-01 1.61E-02 2.50E to0 6.42E-03 
O.OOEt00 0.00E+00 2.50E+OO O.OOEtOO 
7.01E-02 2.56E-02 2.50E+OO 1 e03E-02 

O.OOEtOO OBOE+00 2.50EtOO O.OOEtOO 

O.OOEtOO O.OOE+OO 2.50E-b00 O.OOE+OO 
I I I I i 

otal I I 1 1.67E-02 

I/ Gamma-Chlordane 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

. 

Shrew: CBU 
Averag ‘yentration 

P 



lb Predicted Intake Intake from Intake Dermal Uptak Dietary Intake Fractional Absorption Predicted 
ndeno(l,2,3-Cd)py Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose II 

Food-an. 1 9.48B-021 1 3.47E-02) I I 1 l.OOEtOO~ l.OOEtOO1 3.478-02 
Food-veg. 

Inhalation 
Air 

O.OOE+OO O.OOEtOO l.OOEtOO l.OOEtOO O.OOE+OO 

O.OOEtOO O.OOEtOO l.OOEt00 J.OOEtOO O.OOE+OO 
Dermal 

Soil 
I I I I I I I I I I I 
1 O.OOEtC-Ol I 1 O.OOE+001 1 l.OOE+OO1 l.OOE021 O.OOE+OO 

Predicted Intake Intake from Intake Dermal Uptak Dietary Intake 

Shrew: CBU 
Average Concentration 



CY 
0 
0 
CJl 

In Ideno(l,2,3-Cd)pyrene 

1 

Ill 

Ir on 

1 

In 

D 
< 

TI otal 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

.__ - 

Hazard Hazard 
Concentration Dose NOAEL Quotient Index 

I I I I I 
I I 1 O.OOE+OO 

Shrew: CBtl 
Average \entration ! 

,J ..> 





! 
: 

! 



Mercury 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from Intake Dermal Uptak Dietary Intake Fractional Absorption Predicted 
Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Intake Intake from Intake Dermal Uptak Dietary Intake 

Shrew: CBU 
Average Concentration 



Shrew: CBU 
Average I\ antration 

s’ 

dercury Hazard Hazard 
Concentration Dose NOAEL Quotient Index 

mg/kg mg/kgday 
ngestion 
Soil 
Water 
Food 

‘nhalation 
Air 

Xermal 
Soil 

3.40E-01 3.608-02 2.64E +00 1.378-02 
O.OOE+OO O.OOE+OO 2.64E+OO O.OOE+OO 

6.80802 2.49E-02 X648+00 9.42E-03 

O.OOE+OO O.OOE+OO 2.64E+OO O.OOE+OO 

O.OOE+OO O.OOE+CQ 2.64E+OO O.OOE+OO 

1 I I I 

FOlal I I I I 1 2.31E-02 

Methoxychlor 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I I 

Otal I I I I 1 O.OOEtOO 

: ! 
:3 



Predicted 

Food-veg. 
nhalation 
Air 
)ermal 
Soil 

O.OOE+OO O.OOEtOO l.OOEtOO l.OOE+OO 0.OOEtOO 

O.OOEtOO O.OOE+OO l.OOE+OO 1 .OOE+OO O.OOEtW 

O.OOEtOO 0.ooEt00 1 .OOE +OO 1 .OOE-Ol O.OOE+OO 

I 

Dermal Uptak Dietary Intake 

Shrew: CBU 
Average Concentration 



i 

i 



Nickel 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from Intake Dermal Uptak Dietary Intake Fractional Absorption Predicted 
Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Food-veg. 
‘nhalation 
Air 

Dermal 
Soil 

I 

O.OOE+OO O.OOE+OO l.OOEtOO l.OOE+OO O.OOE+O( 

O.OOE+OO O.OOEtOO l.OOEtOO 1 .OOE+OO O.OOE+O( 

O.OOEtOO O.OOEtOO l.OOEtOO 1 SOE-01 O.OOE tO( 

XDD 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake Dermal Uptak Dietary Intake Fractional Absorption Predicted 
from Water from Soil Soil Air Intake Fraction Dose 

Shrew: CBU 
Average Concentration 



Nickel 

i 
Ingestion 

Soil 
Water 
Food 

Hazard Hazard 
Concentration Dose NOAEL Quotient Index 

mg/kg mg/kgday 

3.38EtOl 3.58E+OO 8.00E+OO 4.48E-01 
O.OOEtOO O.OOEtOO 8.OOE+OO O.OOEtOO 
6.76EtOO 2.47EtOO 8.OOEtOO 3.09E-01 

‘Inhalation 
Air 

Dermal 
Soil 

Total 

0.00E+00 O.OOE+OO 8.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEt00 8.OOEtOO O.OOEtOO 

7.578-01 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: CBl( 
Average ‘lentration 

9’ 



‘henanthrene 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake Dermal Uptak Dietary Intake Fractional Absorption Predicted 
from Water from Soil Soil Air Intake Fraction Dose 

Food-veg. 
Inhalation 

Air 
Dermal 
Soil 

I 

A rene 

O.OOEtOO O.OOEtOO I l.OOEtOO 1.OOEtOO O.OOE+O 

O.OOEtOO O.OOE+OO 1 .OOE+OO 1 .OOE+OO O.OOE+O 

O.OOEtOO O.OOE+OO 1.00EtOO 1 .OOE-Ol O.OOE+O 

Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake Dermal Uptak Dietary Intake Fractional Absorption Predicted 
from Water from Soil Soil Air Intake Fraction Dose 

Shrew: CBU 
Average Concentration 





Styrene 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake 
from Water 

Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
from Soil * Soil from Air Intake Fraction Dose 

Ingestion 

Soil 
Water 

Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

kg mg/day mglkglday mglkglday mglkglday mglkglday mg/kg/day mg/kg/day mglkgday 
1.50E4-12 7.95Et03 

O.OOE+OO O.OOEt00 l.OOEtOO l.OOEtOO O.OOEtM 
O.OOEtOO O.OOEtOO 1.OOEtOO l.OOEtOO O.OOE+OI 

O.OOEtOO O.OOEtOO i.OOE+OO 1 .OOE+OO O.OOE+OI 
O.OOEtOO O.OOE+OO 1.OOEtOO l.OOEtOO O.OOEtOc 

I 

0.00EtOO O.OOEtOO l.OOEtOO l.OOEtOO O.OOEtOc 

O.OOE+OO O.OOEtOO l.OOEtOO l.OOE-01 O.OOE+OI 

retrachloroethene 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake 
from Water 

Dermal Uptake 
from Soil 

Dietary Intake 
Soil 

Uptake 
from Air 

Fractional 
Intake 

Absorption 
Fraction 

Predicted 
Dose 

Shrew: CBU 
Average Concentration 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

C-Y 
c.3 
cl 
cl 
cn 
cn 

Hazard Hazard 

Shrew: W 1. 
Average \ ptration 



r, ans-1.3dichloropropene 

InJ 
S 
v 
F 
F 

Inl 
A 

De 
S 

Tri 

InJ? 
SI 
M 
R 
R 

Inh 
A 

Del 
SC 1 O.OOEtOOl I I I I I O.OOE+OOj I 1 .OOE+OO/ l.OOE-01I O.OOE+O( 

Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake 
from Water 

Dermal Uptake 
from Soil 

Dietary Intake 
Soil 

Uptake 
from Air 

Fractional 
Intake 

Absorption 
Fraction 

Predicted 
Dose 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Shrew: CBU 
Average Concentration 



.L - 

rans-1,3dichloropropene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

richloroethene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Shrew: CBIK 
Average \ entration 

J 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

lb inyl acetate 
Predicted Predicted 
Concent. Concent. Weight Weight From Food From Food 

Intake Intake 
from Meat from Meat 

Intake from Intake from 
Vegetation Vegetation 

Intake Intake 
from Water from Water 

Dermal Uptake Dermal Uptake 
from Soil from Soil 

Dietary Intake Dietary Intake 
Soil Soil 

Uptake Uptake 
from Air from Air 

Fractional Fractional 
Intake Intake 

Absorption Absorption 
Fraction Fraction 

Predicted Predicted 
Dose Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mg/kgday 
I I I I I I I I 

w 
w 
CJ 
CI) 
cn 
CD 

Shrew: CBU 
Average Concentration 



B
 s e 

- 

000070 

*-T-8 



ylenes, total 
Predicted Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake 
from Water 

Dermal Uptake 
from Soil 

Dietary Intake 
Soil 

Uptake 
from Air 

Fractional 
Intake 

Absorption 
Fraction 

Predicted 
Dose II 

Food-an. 1 2.90842)21 I I 1.06E-02 1 I I I I 1 l.OOEtOO~ 1 .OOE+OO [ 1.06E-02 
I nnmtnnl I nnm-ennl I i nm+nnl 1 nnaunl 

Inhalation 
Air 

I I I I I 
O.OOEt001 1 O.OOE+OO l.OOEtOO1 l.OOE+OO~ O.OOEtOO 

II Soil I n.nniz+nnl I I I I I 0 nn~+nnl I I I nm+nnl I nmu7I n nnrz +nnll 

Predicted 

,: 

Shrew: CBU 
Average Concentration 



.I 

s .- 5 





:r (mg/L) 

RTHawk: CBU 
Average Concentration 



RTHawk: CBU 
Average Concentration 



Trichloroethene Z.OOE-03 O.OOE+OO 8.84E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
Vanadium l.O3E+02 O.OOE+OO 8.70E-02 O.COE+OO 0.00E+OO O.OOE+OO 
Vinyl acetate O.OOE+OO O.OOE+OO O.OOE f 00 O.OOE+OO O.OOE+OO O.OOE+OO 
Xylenes. total 6.27E-02 O.OOE+OO 1.75E-02 O.OOE+OO O.OOE+OO O.OOE+OO 
Zinc 2.50E+02 O.OOE+OO 1.29E+Ol O.OOE+OO O.OOE+OO OBOE+00 

RTHawk: CBU 
Average Concentration 





ShfENT SPREADSHEET - INGESTION OF SOIL 

SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHJXICAL. 
RED-TAILED HAWK 

RTHawk: CBU 
Average Concentration 

000005 



K ASSESSMENT SPREADSHEET - INGESTrON OF SOiL 
RUM STORAGE 

SURE SCENARIO: THIS ASSuMEs THE WORST CASE FOR EACH CHEMICAL 
OR: RED-TAILED HAWK 

I I I O.OOE+OO 
O.OOE+OO 

RTHawk: CBU 00I1006 
Average Concentration 

i 



RISK ASSESSMENT SPREADSHEET - INGESTION OF SOIL 
CBU DRUM STORAGE 
EXPOSURE SCENARIO: THIS AiSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: RED-TAILED HAWK 

RTHawk: CBU 
Average Concentration 



K ASSESSMENT SPREALISHEET - INGESTION OF WATER 
CBU DRUM STORAGE c XPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 

CAL HAZARD QUOTIENT 

RTHawk: CBU 
Average Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF WATER 
CBU DRUM STORAGE 
EXF’OSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: RED-TAILED HAWK 

CZIEMICAL HAZARDQUOTIENT 

TOTAL O.OOE+OO 

RTHawk: CBU 
Average Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF WATER 
CBU DRUM STORAGE 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: RED-TAILED HAWK 

CHEMICAL HAZARD QUOTIENT 

.r. . . . . . . ,_ - . 

I 

I I I 
O.OOE+00 

II 

RTHawk: CBU 
Average Concentration 



K ASSESSMENT SPREADSHEET - INGESTION OF FOOD 

THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
CEPTOR: RED-TAILED HAWK 

MICAL HAZARD QUOTIENT 
II 

RTHawk: CBU 
Average Concentration 



K ASSESShfJBT SPREADSHEET - INGESTION OF FOOD 

HAZARD QUOTIENT 1 
.“,X / .” i: II 

I- O.OOE+OO 
O.OOE+OO 

I I f-l fKlF+Cnn “.““-. -1 
I O.OOE+OO 

1.41E-02 
I .8iE43 

II 

O.OOE+OO II 
I n nnE+nn -.---. -- 
I I O.COE+OCI __--- II 
I O.OOE+OO 

2.63E-03 II 
I 3.52E-04 

2.02E-06 
I I 2.43E-05 I 
I O.OOE+OO II 

O.OOE+OO 
I l-l nnE+ml II 

t -.--- -- 
3.48E-05 

O.OOE+OO 
I n nnF+rxl “.---. -- 

1.6OE-08 
2.13Ea5 
2.34E-06 

CEIEMICAL 

Carbon disulfide 
Chlorobenzene 
Chloroform 
Chloromethane 
Chromium 
Chrysene 
Cis-1.3dichloropropene 
Cobalt 
Copper 
Cyanide 
Di-n-butylphthahtte 
Dibenzo(a,h)anthracene 
bibenzofuran 
Dieidrin 
Diethyl phthalate 
Endosulfan ii 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Ethylbenzene 
Fluoranthene 
Fhtorene 
&mnnChlnrdane __-_- - ._.__ --__ 

bomchlor 
I 6.84B-08 

I I O.OOE+OO 
^ ^.._ ,%,. II 

I II 

..__- 
4.34E-04 
O.OOE+OO 
-4 02FA4 I , _._-- -. 

I 2.53E&4 II 
I 

I -.--- _. 

O.OOE+OO 
O.OOE+OO Silver 

8.OlE-02 

RTHawk: CBU 
Average Concentration 



THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 

000013 
RTHawk: CBU 
Average Concentration 





1,4-Dichlorobenzene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Predicted 
Concent. Weight 

Intake Intake from Intake Dermai Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

RTHawk: CBU 
Average Concentration 



4-Dichlorobenzene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

,Butanone 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I I 
I 

RTHawk: CE$U 
Averagr lentration 

i 



2 -Methylnaphthalene 

II lgestion 
Soil 
Water 
Food-an. 
Food-veg. 

Ir lhalation 
Air 

D lermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mg/day mglkglday mg/kg/day mglkglday mglkglday mglkgiday mglkglday mglkgday 
1.03E+OO l.O3E+05 

1.06E+OO 2.13E-03 l.OOE+OO l.OOE+OO 2.13E-0: 3 
OBOE+00 OBOE+00 1 .OOE+OO l.OOE+OO O.ooB+M 1 

1 .OOE-O4 9.84E-06 l.OOEtOO l.OOEt00 9.84E-01 s 
O.OOE+OO O.OOEtOO l.OOEtOO l.OOE+OO O.OOEtOt 1 

O.OOEtOO O.OOEt00 1.00EtOO l.OOEtOO O.OOEtOt 1 

O.OOE+OO. O.OOEtOO. , l.OOEtOO 1 BOE-01 O.OOEtO( 1 

3, ,3’-Dichlorobenzidine 

Itl 

1 

1 
In 

1 
Dl 

SOlI 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

1 
I 
1 

1 

) 

I u.uuc+uul I I I I I KUUE+OOl I 1 l.OOE+OOl l.OOE-011 O.OOE+OO, 

0 
CJ 
C3 
0 
-..s 
-4 

RTHawk: CBU 
Average Concentration 



-Methylnaphthalene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Ingestion 
Soil 
Water 

mglkg 

l.o6E+oo 
O.OOEtOO 

1 nmnd 

mglkgday 

2.13E-03 
O.OOEtOO 

a I(AlLnh 

4.00E+OO 5.31E-04 
4.OOE+M) O.OOE+OO 
A lllW+OO 2AhFLl-s 

hnhalation 
Air 

Dermal 
Soil 

Total 

O.OOEtOO O.OOEtoo 4.OOEt00 O.OOEtOO 

O.OOE+OO O.OOE+OO 4.OOEtOO O.OOE+OO 

5.34E-04 

,3’-Dichlorobenzidine Hazard Hazard 
Concentration Index 

RTHawk: r%l 
Average ‘antration 

i 



,4’-DDD 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

II Water 
- . 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted. 

f 

0 
w 
0 
0 
A 

Lo 

RTHawk: CBU 
Average Concentration 





,4’-DDT 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

\ir 
ermal 
ioil 

Methyl-2-pentanone 

gestion 
;oil 
water 
iood-an. 
;ood-veg. 
ialation 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03EtOO 1.03E to5 

O.OOE to0 O.OOE+OO 1 .OOE+OO 1 .OOE+OO O.OOEtO 
O.OOE+OO O.OOE+OO l.OOEtOO l.OOE+OO O.OOEtO 
O.OOEtOO O.OOEtOO l.OOEt00 l.OOEtOO O.OOEtO 
O.OOE+OO O.OOEtOO l.OOEtOO l.OOE+OO O.OOEtO 

Lir 
:rmal 

O.OOE to0 O.OOEt00 l.OOE+OO l.OOEtOO O.OOEtO 

oil O.OOE+OO O.OOEtOO 1 .OOEtOO 1 .OOE-O2 O.OOEtO 

RTHawk: CBU 
Average Concentration 



W 
0 
0 
0 
Iv 
fw 

4’-DDT 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

.Methyl-2-pentanone 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I I 
Ital I O.OOEtOO 

RTHawk: CBU 
Average jentration 



‘ 

Predicted Intake Intake from 

Food-veg. 
Inhalation 
Air 

Dermal 
Soil 

O.OOEtOO O.OOEt00 l.OOE+OO l.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO 1.00E-t00 1 .OOE+OO O.OOEtOO 

O.OOEtOO O.OOEtOO l.OOEtOO 1 .OOE-Ol 0.OOEtOO 

I 

Predicted Intake Intake from 

w 
w. 
Cl 
0 
N 
W 

RTHawk: CBU 
Average Concentration 



cenaphthene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

bermal 

Soil 

Toral 

O.OOEtOO O.OOE+OO 1.7SE+OO O.OOEtOO 

4.03E-05 

W 
0 
w 
0 
N 
eF- 

bal 

4cenaphthylene 

I I I I I 
O.OOEt00 

-_ 
_- Hazard Hazard 

Concentration Dose . NOAEL Quotient Index 

RTHawk: CBU 
Average entration 

) 



Alpha-Chlordane 

Ingestion 
Soil 
Water 
Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mg/day mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03EtOO 1.03Et05 

1.88Ea2 3.75E-05 1 .OOE to0 I .OOE to0 3.75E-0 
O.OOE to0 O.OOEtOO l.OOE+OO l.OOEtOO O.OOEtO 
2.39344 2.34E-05 l.OOEt00 l.OOEt00 2.34EU 

O.OOE+OO O.OOEt00 l.OOEtOO l.OOEtOO O.OOEtO 

O.OOEtOO O.OOEtOO l.OOEtOO l.OOEtOO O.OOEtO 

O.OOEtOO O.OOEtOO l.OOEtOO. l.OOE-01. O.OOEtO 

Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

w 
cl 
CJ 
0 
N 
ul 

RTHawk: CBU 
Average Conce.ntration 



W 
w 
W 
0 
N 
cn 

Ipha-Chlordane 
Concentralion Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

luminum 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I I 
otal I I I O.OOEt00 

RTHawk: CBU 
Average Qentration 

) 

. . 

I > 



Anthracene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

4ntimony 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
from Water from Soil Soil Air Intake Fraction Dose 

RTHawk: CBU 
Average Concentration 



Anthracene 

Ingestion 
Soil 
Water 
Food 

Concentration Dose 
mglkg mglkgday 

1.38E-01 2.768-04 
O.OOE+OO O.OOE+OO 

5.07E-05 4.97346 

NOAEL 

l.OOE+Ol 
l.OOE+Ol 
1 .OOE+ol 

Hazard 
Quotient 

2.76805 
O.OOE+OO 
4.97E-07 

Hazard 
Index 

nhalation 
Air 

I I I I 
O.OOE+OOl O.OOE+OOl l.OOE+Ol OBOE+00 

I 
Dermal 

Soil O.OOE+OO O.OOE+OO l.OOE+Ol O.OOE+OO 

I I I I I 

Total I I I 2.81E-05 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

c3 
c.3 
cl 
CD 
N 
CD 

RTHawk: CBU 
Average hntration i 

I’ 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Concent. Weight 
Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

RTHawk: CBU 
Average Concentration 



oclor-1248 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

,oclor-1254 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I 
I I 2.54E-02 

. . 
:/ 

ii 

.  L 

3: 

._I 
/- 

_1 
.: 
_* 
i 

RTHawk: CRU 
Average ‘ptration 

., 

.I 



Benzo(a)anthracene 

Ingestion 
Soil 
Water 
Food-an. 
Food-veg. 

[nhalation 
Air 

Dermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkgiday mglkglday mglkglday mg/kg/day mglkglday mg/kgday 
l.O3E+OO l.O3E+05 

4.55Eal 9.10E-04 l.OOE+OO l.OOE+OO 9.1OE6 
O.OOE+OO O.OOE+OO l.OOEt00 l.OOE+OO O.OOE+O( 
2.42E-03 2.37B-04 l.OOE+OO l.OOE+OO 2.378-0~ 

O.OOE+OO O.OOE+OO l.OOE+OB l.OOE+OO O.OOE+O( 

O.OOE+OO O.OOE+OO l.OOEtOO l.OOE+00 O.ooE+O( 

O.OOE+OO O.OOE+OO 1.OOE+OO , 1 JOE-02 O.OOE+Ot 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

RTHawk: CBU 
Average Concentration 



enzo(a)anthracene 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Hazard Hazard 
Index 

0 
0 
0 
0 
w 
h3 

RTHawk: rQlJ 
AveragE pntration 



enzo(b)fluoranthene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose II 

Benzo(g,h,i)perylene 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from Intake Dermal Uptake Dietary Intake 
Vegetation from Water 

0 
c.3 
0 
0 
w 
0 

RTHawk: CBU 
Average Concentration 



Benzo(b)fluoranthene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

enzo(g,h,i)perylene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

., 

RTHawk: CBU 
Averagf “Tentration 

,I 



Benzo(k)fluoranthene 
Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

0 
a 
cl 
0 
w 
ul 

RTHawk: CBU 
Average Concentration 



0 

enzo(k)fluoranthene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

euzoic acid 
Concentration Dose NOffiL 

Hazard 
Quotient 

Hazard 
Index 

RTHawk: CBU 
Average yntration 



Bromomethane 

Ingestion 
Soil 
Water 
Food-an. 
Food-veg. 

Lnhalation 
Air 

1ermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mg/day mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
l.O3E+OO 1.03Et05 

0.ooE+oo O.OOE+OO l.ooE+OO 1.OOEtOO O.OOEtOi 
O.OOE+OO O.OOE+OO l.OOE+OO l.OOEtOO O.OOE+Q 
O.OOEtOO 0.OOE+OO l.OOE+OO l.OOEtOO O.OOEtOc 
O.OOEtOO O.OOE+OO l.OOE+OO 1.OOEtOO O.OOEtOI 

O.OOEtOO O.OOE+OO l.OOEtOO l.OOEtOO O.OOEt@ 

l.OOE+OO l.OOE41 O.OOEtOI 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted ‘- 

0 
0 
c-3 
0 
w 
v 

RTHawk: CBU 
Average Concentration. 



0 
0 
cl 
0 
w 
CD 

n 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Myl benzyl phthalate 
Concentration Dose 

>: 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

mglkg mglkgday I I 
Ingestion 
Soil 
Water 
Food 

5.03E-01 1 .OlE-O3 1.59E+OO 6.32E-04 
O.OOE+OO O.OOE+OO 1.59EtOO 0.OOE-t00 

3.958-04 3.87E-05 1.59I3tOO 2.438-05 

inhalation 
Air 

Dermal 
Soil 

otal 

O.OOE+OO O.OOE+OO 1.59EtOO O.OOE+OO 

O.OOE+OO O.OOE+OO 1.59E+OO O.OOE+OO 

6.568-04 
I 

RTHawk: CBU 
Average antration I 



Predicted Intake Inlake from Intake Dermal Uptake Dietary Intake 

Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

2.53E-04 2.48E-05 1 .OOEtOO l.OOE+OO 2.48E-o! 
0.OOEtOO O.OOEt00 l.OOEtOO 1 .OOEtOO O.OOE+Ol 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+OI 

O.OOE+OO O.OOE+OO 1 .OOEtOO 1 .OOE-O2 O.OOEtM 

/I Carbazole 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Food-veg. 
[nhalation 
Air 

Dermal 
Soil 

0.OOE+OO O.OOEt00 l.OOEtOO l.OOE+OO O.OOE+M 

O.OOE+OO O.OOE+OO 1 .OOEtOO l.OOE+OO O.OOE+Ol 

O.OOE+OO O.OOE+OO l.OOEtOO 1 .OOE.Ol O.OOEtO( 

0 
0 
0 
0 
w 
CD 

RTHawk: CBU 
Average Concentration 



0 
a 
u 
0 
.c- 
0 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

RTHawk: CBU 
Average ‘antration 

i 



I’ 

:hromiun: 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake 
from Water 

Dermal Uptake 
from Soil 

Dietary Intake 
Soil 

Uptake 
from Air 

Fractional 
Intake 

Absorption 
Fraction 

Predicted 
Dose 

hrysene 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake 
from Water 

Dermal Uptake 
from Soil 

Dietary Intake Uptake Fractional Absorption Predicted 

RTHawk: CBU 
Average Concentration 



a 
a 
a 
0 
.F 
h3 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose _ NOAEL 
Hazard 
Quotient 

Hazard 
Index 

RTHawk: CBU 
Average ‘pntration . . 

.I 



Di-n-butylphthalate 

Ingestion 
Soil 
Water 
Food-an. 
Food-veg. 

inhalation 
Air 

Dermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
l.O3E+OO I .03E+05 

5.78EJJl 1.16E-03 l.OOE+OO 1 .OOE+OO 1.16E-a 
OBOE+00 O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+tl 

1.19E-03 1.17E-04 l.OOE+OO l.OOE+OO 1.17E-0 
O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+O 

O.OOE+OO OBOE+00 l.OOE+OO l.OOE+OO O.OOE+O 

OBOE+00 M 3 BOE-02 O.OOE+O 

Ib Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
ibenzo(a,h)anthracene Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

III neestion 
Soil 
Water 
Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

I 
kg 

I 1 n?a+nnl 
mglday mg/kg/day mglkglday mglkglday mglkglday mg/kg/day mglkglday I mglkgday 

-.-_ -. “-, 1.03E+OS 
5.90E-02 1.18E-04 1 .OOE+OO 1 .OOE+OO 1.18E-0 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+O 
7.18E-04 7.04E-05 1 .OOE+CG l.OOE+OO 7.04E-0 

OBOE+00 O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+O 

ONE+00 O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+t? 

O.OOE+OO OBOE+00 l.OOE+OO 1 BOE-02 O.OOE+OI 

RTHawk: CBU 
Average Concentration 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Soil O.OOE+00 O.OOE+OO 2.00E-01 O.OOE+OO 

Total 9.42E-04 

‘, 

RTHawk: CBU 
Average .Centretion 



Predicted 

Predicted 

RTHawk: CBU 
Average Concentration 



Dibenzofuran 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Dieldrin 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

RTHawk: CBU 
Average ‘mtration 



3tdosulfan sulfate 
Absorption Pr 

Soil 

Predicted 

RTHawk: CBU 
Average Concentration 



ndosulfan sulfate 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Concentration 
Hazard Hazard 

Index 

RTHawk: CBU 
Average ptration 



Predicted Intake Intake from 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

0 
0 
c.3 
u 
-F 
Lo 

RTHawk: CBU 
Average Concentration 



NOAJZL 
Hazard 
Quotient 

Hazard 
Index 

Hazard Hazard 

0 
0 
0 
0 
Ln 
u 

RTHawk: CBU 
Average “entration 

) 



Fluorene 

Iermal 
Soil 1 O.OOE+OO1 I I I I I O.OOE+OOl I 1 l.OOE+OO~ 

I 
1.50E-011 O.OOE+OO 

Predicted 

RTHawk: CBU 
Average Concentration 



II Fluorene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Gamma-Chlordane 

RTHawk: CBU 
Average jentration 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Food-veg. 
nhalation 
Air 
)ermal 
Soil 

O.OOE+OO O.OOE ~00 l.OOE+OO l.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE+OO O.OOEt00 

O.OOE+OO O.OOE+OO 1 .OOE+OO 1 .OOE-O2 0.OOEtOO 

I 

tron 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

0 
0 
CJ 
0 
u-l 
w 

RTHawk: CBU 
Average Concentration 



Ideno( I ,2,3-Cd)pyrene 
Concentration Dose 

mglkg w&-day 

NOAEL 
Hazard 

Quotient 
Hazard 
Index 

igestion 
Soil 
Water 
Food 
thalation 
Air 
Nennal 
Soil 

2.05E-01 4.10E-04 2.00E.01 2.0SE-03 
O.OOE+OO O.OOE+OO 2.00E-01 O.OOE+OO 
1.22E-01 1.2OE-02 2.OOE-01 5.99E-02 

O.OOE+OO O.OOE+OO 2.00E-01 O.OOEtOO 

O.OOE+OO O.OOE+OO 2.OOE-01 O.OOE+OO 

Otfd 6.198-02 

on 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Otd I I I I I O.OOE+OO 

RTHawk: CBU 
Average c 

h 

.> 



nad 

ng&tion 
Soil 
Water 
Food-an. 
Food-veg. 
nhalation 

Predicted 
Concent. 

5.44EtOl 
O.OOE+OO 
8.08EXt3 

O.OOE+OO 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mg/day mglkglday mg/kg/day mglkglday mglkglday mglkgtday mglkgiday mglkgday 
1.03EtOO 1.03Et05 

1.09E-01 1 .OOE+OO l.OOEt00 1.09E-O 
O.OOE+OO l.COEtOO l.OOEtOO O.OOEtOc 

7.91E-04 1 .OOE+OO l.OOEt00 7.91E-01 
O.OOE+CO l.OOE+OO l.OOE+OO O.OOEtOI 

Air O.OOEtCKt O.OOEtOO l.OOE+OO l.OOEtOO O.OOEtOi 
lermal 
Soil O.OOEtOO , .fi o.ooE+w l.OOE+OO 

langanese 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake 
from Water 

Dermal Uptake 
from Soil 

Dietary Intake 
Soil Air 

Fractional 
Intake 

Absorption 
Fraction 

Predicted 
Dose 

SO11 1 O.WEtOOl I I I I I O.OOE+OOl I 1 l.WE+OOj 1 SOE-011 O.OOE t 01 

0 
0 
0 
0 
c.rl 
m 

RTHawk: CBU 
Average Concentration 



ead 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

anganese 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

RTHawk: CBU 
Average “entration 

1 



Mercury 

[ngestion 
Soil 
Water 
Food-an. 
Food-veg. 

Lnhalation 
Air 

Dermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Warer from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03EtOO l.O3E+05 

3.4OE-01 6.80E-04 l.WE+W l.OOEtW 6.8OEG 
O.OOE+W O.OOE+OO l.OOE+OO 1 .OOE+OO O.OOEtO( 
2.898-09 2.83E-10 l.OOEtW 1.wEItw 2.83E-l( 

O.OOEtOO 0.OOE-t00 l.WEtW l.OOE+OO O.WE+O( 

O.OOEtOO O.OOEtOO l.OOEt00 l.OOEtOO O.OOEtO( 

O.WE+OO O.OOEtOO l.WE+OO 1 SUJE-02 O.OOEto( 

Methoxychlor 

Ingestion 
Soil 
Water 
Food-an. 
Food-veg. 

Inhalation 
Air 

3ermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03EtOO l.O3E+OS 

0.OOE+OO O.WE+OO l.WE+W l.OOEtOO O.WE+O( 
O.OOEtW O.OOEtW l.OOE+OO 1.OOEt00 O.WEi-O( 
O.OOEtOO O.OOEtOO l.WEtOO l.WEt00 O.WEt01 
O.OOEtOO O.OOEtOO 1,OOEtOO 1 .OOEtOO O.OOEtO( 

O.OOEt00 O.OOEtOO l.WEtOO l.OOEtOO O.OOE+O( 

O.WEtOO O.WEtOO l.WEtOO 1 .OOETJl O.WEtO( 

RTHawk: CBU 
Average Concentration 



M Mercury 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I 

otal I I 5.318-02 

ethoxychlor 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil 
Water 
Food 

O.OOE+OO OBOE+00 4.OOE-01 O.OOE+OO 
0.00E+00 O.OOE+OO 4.OOE-01 O.OOE+OO 
O.OOE+t-M O.OOE-600 4.OOE-01 O.OOE+OO 

II Air I O.OOE+OOl O.OOE+OOj 4.OOE-Olj O.OOE+OO 
bermal 

Soil O.OOE+OO O.OOEtOO 4.OOE-01 O.OOEt00 

I I I I I 

otal I I I I I O.OOEtOO 

RTHawk: CBU 
Average ‘pntration 

31 



{ethylene chloride 

lgestion 
Soil 
Water 
Food-an. 
Food-veg. 
thalation 

Predicted 
Concent. 

l.OOE-03 
O.OOE+OO 
2.32E-10 

O.OOEtOO 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03EtOO 1.03EtOS 

2 BOE-06 l.OOEtOO l.OOE+OO 2.OOE-O 
O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOEt01 

2.27E-11 l.OOE+OO l.OOE+OO 2.27E-1 
O.OOE+OO l.OOE+OO l.OOE+OO O.OOEtOc 

Air 
lermal 
Soil 

O.OOEtOO O.OOE+OO l.OOEt00 l.OOE+OO O.OOE+Oc 

O.OOEtOO O.OOE+OO. l.OOE+OO 1 .OOE41 O.OOEtO( 

aphthalene 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake 
from Water 

Dermal Uptake 
from Soil 

Dietary Intake 
Soil Air 

Fractional 
Intake 

Absorption 
Fraction 

Predicted 
Dose 

RTHawk: CBU 
Average Concentration 



n n 

vlethylene chloride 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

rotai 
I I I I I 

3.42E-06 

Hazard Hazard 
Index 

RTHawk: CBU 
Averagf I ‘\entration 

‘+ 



Nickel 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake 
from Water 

Dermal Uptake 
from Soil 

Dietary Intake 
Soil Air 

Fractional 
Intake 

Absorption 
Fraction 

Predicted 
Dose 

Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake 
from Water 

Dermal Uptake 
from Soil 

Dietary Intake 
Soil Air 

Fractional 
Intake 

Absorption 
Fraction 

Predicted 
Dose 

RTHawk: CBU 
Average Concentration 



I/ Nickel 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL Quotient Index 

RTHawk: CBU 
Averagr ‘jentration 



n 

Phenantbrene 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake 
from Water 

Dermal Uptake 
from Soil 

Dietary Intake 
Soil Air 

Fractional 
Intake 

Absorption 
Fraction 

Predicted 
Dose 

Predicted 

RTHawk: CBU 
Average Concentration 



Phenanthrene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Pyrene 
Concentration Dose NOffiL 

Hazard 
Quotient 

Hazard 
Index 

RTHawk: CBU 
Average ‘jentration 



;tyrene 

ngestion 

Soil 
Water 

Food-an. 
Food-veg. 
nhalation 
Air 
)ermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mg/day mglkglday mglkglday mglkglday mgikglday mglkglday mglkglday mglkgday 
1.03E +00 1.03E.t05 

O.OOE+OO OBOE+00 l.OOE+OO l.OOEt00 O.OOE+Ot 
O.OOE+OO O.OOE+OO l.OOEtOO l.OOE+OO O.OOEtOC 
O.OOE+OO O.OOE+OO l.OOEtOO 1.OOEtOO O.OOEtOC 
OBOE +00 O.OOEtOO 1 .OOE+OO l.OOEtOO O.OOE+OC 

o.ooE+oo OBOE+00 l.OOE+OO l.OOEt00 O.OOEt00 

0.00E+oo O.OOEt00 l.OOEtOO 1 .OOE-O 1 O.OOE+OO 

‘etrachloroethene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Soil I O.OOEtOO~ I I I I I O.OOEtOOl I 1 l.OOEtOO~ l.OOE-011 O.OOEtOO 

RTHawk: CBU 
Average Concentration 



?I 

Styrene 
Concentration Dose 

%/kg mglkgday 
NOAEL 

n 

Hazard Hazard 
Quotient Index 

I 

Soil 
Water 

Food 
Inhalation 

Air 

Dermal 
Soil 

Total 

O.OOEtOO O.OOEtOO 2.00E-b00 O.OOE to0 
O.OOEtOO O.OOEtOO 2.00E-t00 O.OOE+OO 

O.OOEtOO O.OOEtOO 2.00EtOO O.OOEtOO 

O.OOEtOO O.OOE+OO 2.OOE+OO O.OOEtOO 

O.OOE+OO O.OOEtOO 2.00EtOO O.OOEtOO 

0.00Etoo 

etrachloroethene 
Concentration 

RTHawk: CBU 
Average “antration 

i 
8 





rans-1,3dichloropropene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Ingestion 
Soil 
Water 
Food 

bhalation 
Air 

Dermal 
Soil 

Total 

mglkg 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

mglkgday 

O.OOEtOO 
O.OOE+OO 
0.OOEtOO 

3 .OOE42 O.OOEtOO 
3 8OE-02 O.OOEtOO 
3 XtOE-02 O.OOEtOO 

O.OOE to0 O.OOEtOO 3 JIOE-02 O.OOE+OO 

O.OOE+OO O.OOEtOO 3 S-JOE-02 O.OOEtOO 

O.OOE+OO 

richloroethene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

0 
0 
CT3 
0 

SF: 

RTHawk: CBU 
Average “ ntration 

i 



ganadium 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
from Water from Soil Soil from Air Intake Fraction Dose 

Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake 
from Water 

Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
from Soil Soil from Air Intake Fraction Dose 

RTHawk: CBU 
Average Concentration 



0 
0 
0 
0 
w 
0 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

RTHawk: cBY Average r mtration 
’ i 



ylenes, total 
Predicted 
Concent. Weight From Food 

Intake 
from Meat 

Intake from 
Vegetation 

Intake 
from Water 

Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
from Soil Soil from Air Intake Fraction Dose II 

ingestion 
Soil 
Water 
Food-an. 
Food-veg. 

inhalation 
Air 

1ermal 
Soil 

I I 

1.75E-w 

O.OOEtOO 

O.OOE+OO O.OOEtOO l.OOEtOG I.OOEt00 O.OOEtOO 

O.OOEtOO O.OOEtOO l.OOEt00 1 .OOE-02 O.OOEtOO 

I 1 O.OOEt001 
I I I I 1 I.OOEtOOj l.OOEtOO~ O.OOE+OO 

I 

Predicted 
od from Meat 

0 
0 
0 
0 
v 
A 

RTHawk: CBU 
Average Concentration 



ylenes, total 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Haz&d 
Quotient 

Hazard 
Index 

RTHawk: CBU 
Average .“:entration 

I 
, & 



APPENDIX 1.2 

SITE 2 - AREA A LANDFILL 



i 

IDENTIFICATION OF CONTRIBUTORS TO RISK FOR THE SHREW 
BASED ON ACUTE DOSES AND MAXIMUM AND AVERAGE EXPOSURE CONCENTRATIONS 

SITE 2 - AREA A LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 

OCDD 
Aroclor 1260 
Xylenes, total 
Beryllium 

Chemical 

OCDD 
Lead 
Xylenes 
Barium 

Maximum 
Chronic HI 

7.3E+06 
1.3E+02 
l.lE+02 
4.5E + 01 

Highest 
Average 
Chronic HI 

6.1E+06 
l.OE+Ol 
7.8E +00 
6.3E +00 

Derived 
NOAEL 

(mg/kg/dl 

2.OE-07 
5.4E-02 
4.1 E-01 
2.6E-02 

Derived 
NOAEL 
(mglkgld) 

2.OE-07 
1.6E+OO 
4.1 E-01 
l.OE+OO 

Acute 
Dose 
(mglkgld) 

1.5E+OO 
7.2E+OO 
4.5E + 01 
2.2E-01 

Acute 
Dose 
(mglkgld) 

1.2E+OO 
1.6E+Ol 
3.2E+OO 
6.4E+OO 

Acute 
Threshold 
(mg/kg/d) 

6.OE-04 
1.4E+Ol 
2.1E+Ol 
6.6E + 00 

Acute 
Threshold 
(mglkgld) 

6.OE-04 
5.OE + 01 
2.1E+Ol 
1.4E+02 

Maximum 
Acute HI 

2.5E + 03 
5.3E-01 
2.2E + 00 
1.5E-01 

Highest 
Average 
Acute HI 

2.1E+03 
3.2E-01 
1.6E-01 
3.6E-02 



Chemical 

OCDD 
4,4’-DDT 
4,4’-DDD 
Xylenes 

c3 
Q 
cl 
0 Chemical 
0 
N OCDD 

4,4’-DDT 
4,4’-DDD 
4,4’-DDE 

? 
$ 

IDENTIFICATION OF CONTRIBUTORS TO RISK FOR THE RED-TAILED HAWK 
BASED ON ACUTE DOSES AND MAXIMUM AND AVERAGE EXPOSURE CONCENTRATIONS 

SITE 2 - AREA A LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 

Maximum 
Chronic HI 

4.9E+03 
5.OE+02 
5.OE+Ol 
2.2E+Ol 

Highest 
Average 
Chronic HI 

4.OE +03 
4.1E+Ol 
1.2E+Ol 
6.4E + 00 

Derived Acute 
NOAEL Dose 

(mg/kg/dl (mglkgld) 

2.8E-06 
1 .lE-04 
l.lE-04 
2.6E-01 

1.4E-02 
5.6E-03 
5.6E-02 
4.6E + 00 

Derived 
NOAEL 
(mglkgld) 

Acute 
Dose 
(mglkgld) 

2.8E-06 
l.lE-04 
l.lE-04 
1 .lE-04 

1 .lE-02 
4.6E-03 
1.3E-03 
7.2E-04 

Acute 
Threshold 
(mglkgld) 

1 .OE-01 
2.1E+Ol 
3.OE+Ol 
2.1E+Ol 

Maximum 
Acute HI 

1.4E-01 
2.6E-04 
1.8E-03 
2.2E-01 

Acute 
Threshold 
tmglkgld) 

Highest 
Average 
Acute HI 

1 .OE-01 l.lE-01 
2.1E+Ol 4.7E-02 
3.OE+Ol 4.3E-05 
3.4E+OO 2.1 E-04 



a 
a 
Q 
0 
0 
w 

IDENTIFICATION OF CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 
BASED ON MAXIMUM CONCENTRATIONS IN SOILS 

SITE 2 -AREA A LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 

Compound 

Izrdiurn 

8.06E+3 b 1.76E+4 
2SOE+O b 3.80E+O 

I I 

1.99E+2 1 3.90E+l 1 X 

8.20E+O b 7.00E+O X 
7.94E+2 b 1.79E+l X 
2.20E-1 

6.10E-1 MOE-2 X 
3.36E+l b 5.00E+O X 
1.66E+3 b 6.69E+2 X 

Notes: 
a = Maximum Exposure Point Concentration replaced with 95% UCL (Normal Distribution) Concentration. 
b = Maximum Exposure Point Concentration replaced with 95% UCL (Lognormal Distribution) Concentration. 

Page 1 of 1 

Phytotoxicity 
Benchmark 

Values 
(w/kg) 

S.OOE+l 
l.OOE+l 
500E+2 
l.OOE+l 
3.00E+O 

l.OOE+O 
2.00E+l 
l.OOE+2 

!S.OOE+l 

5.00E+2 
3.00E-1 
3.00E+l 

l.OOE+O 

2.00E+O 
500E+l 

Exceeds Exposure 
Phytotoxicity Point 
Benchmark Hazard 

Value Quotient 

X 

X 

X 

X 

X 

X 
X 

X 
X 

1.6E+2 

1.6E+O 

1.7E+l 

7.9E+O 

7.3E+O 

2.OE+O 
l.lE+O 

1.2E+l 
4.3E+l 



IDENTIFICATION OF CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 
BASED ON MAXIMUM CONCENTRATIONS IN SOILS 

SITE 2 -AREA A LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 

Concentration 

Di-N-butyl phthalate 6.10E-2 2.00E+2 
Dieldrin 7.50E-3 
Endosulfan ii 2.00E-3 
Endrin 2.40E-3 
Endrin aldehyde 1.90E-2 
Endrin ketone 5.70E-1 
Ethylbenzene 1.40E+l 
=luoranthene 3.00E-1 
Samma-Chlordane 6.1 OE-2 



c2 
cl 
c3 
CD 
CD 
ul 

IDENTIFICATION OF CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 
BASED ON MAXIMUM CONCENTRATIONS IN SOILS 

SITE 2 - AREA A LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 

Kylenes, total 7SOE+l l.OOE+2 1 

Page 2 of 2 



IDENTIFICATION OF CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 
BASED ON AVERAGE CONCENTRATIONS IN SOILS 

SITE 2 - AREA A LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 

Selenium I .98E-1 4.45E-1 1 .OOE+O 
Sodium 3.05E+2 1.86E+ 1 x 
hnadium 2.16E+l 3.33E+l 2.00E+O X l.lE+l 
Zinc 5.58E+2 2.56E+l X 5.00E+l X l.lE+l 



IDENTIFICATION OF CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 
BASED ON AVERAGE CONCENTRATIONS IN SOILS 

SITE 2 - AREA A LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 

Compound Average 
Exposure Point 
Concentration 

(Wkg) 

Organic Chemicals 

2-Butanone 2.00E-3 
4,4’-DDD 5.48E-2 
4.4’-DDE 2.98E-2 
4,4’-DDT 
Acetone 
Aldrin 
Alpha-Chlordane 

1.92E-1 
1.50E-2 
5.60E-4 
3.90E-2 

IAroclor-1254 I 2.19E-1 
Aroclor-1260 
Benzo(a)anthracene 

9.79E-1 
2.00E-1 

Benzoiajpyrene 
lBenzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-Ethylhexyl)phthalate 
Chlorobenzene 
Chrysene 
Di-N-butyl phthalate 
Dieldrin 
Endosulfan ii 

1.90E-1 
2.20E-1 
4.40E-2 
2.1 OE-1 
3.90E-1 
3.29E-1 
1.90E-1 
6.10E-2 
7.5OE-3 
2.00E-3 

Endrin 
Endrin aldehyde 
Endrin ketone 

2.40E-3 
3.75E-3 
4.94E-2 

Page 1 of 2 

Ethylbenzene 
Fluoranthene 
Gamma-Chlordane 

1 .OOE+O 
3.00E-1 
6.1 OE-2 

Phytotoxicity 
Benchmark 

Values 
OWW 

Exceeds Exposure 
Phytotoxicity Point -T- Benchmark Hazard 

Value Quotient 

4.00E+l 
4.00E+l 

2.00E+2 

_L, 

_.I. 

,,,3 

:..,, 

.I. ., 

.- 

.I 

. 

. . ..(_ 

:... 

,- 
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Earthworm Hazard Quotient;/Bioaccumulation Spreadsheet 
Area A Landfill 

Maximum Surface Soil Concentrations 

=il 
Soil Concentration 

Concentration Interstitial 
Earthworm 

Benchmark Value 
W-W & mg/kg) 

Site 
Specific 

BAF 

Earthworm 
Tissue 

Shrew Tissue 
Shrew Transfer Concentratior Concentration Factor 

OWW 

Earthworm 
Hazard 

Quotient 

783E+W OWE+00 
7.27E+W O.WE+W 
8.62E+W OWE+00 
862E+w O.WE+W 
3.37E+W O.WE+W 
1 .WE+Ol 2.47E-02 
234E+W O.WE+W 
534E+W O.WE+W 
1 .WE+Ol 6.61 E-06 
1 .WE+Ol 3.8OE-06 
1 .WE+Ol 4.2OE-05 
1 .WE+Ol O.WE+W 
243E+W O.WE+W 
2.16E+W O.WE+W 
6.OQE+W 9.41 E-01 
1 .WE+Ol 1.18E-07 
1 .WE+Ol 1.12E-06 

. l 

l.Q3E+W 
NA 

1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
6.WE+Ol 

l 

O.WE+W 
NA 

O.WE+W 
4.44E-06 
5.51 E-05 
O.WE+W 

l 

8.QOE+W 
1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
Q.lOE+W 

NA 
NA 

l 

O.WE+W 
1 WE-05 
5.58E-06 
1.70E-06 
7.64E-08 
8.81 E-07 
O.WE+W 

NA 
NA 

l 

4.95E-01 
2.71 E+W 

NA 
5.WE+Ol 
4.12E+W 

O.WE+W 
O.WE+W 

NA 
9.4OE-02 
O.WE+W 

I 

II /I Soil Contaminant log Kow KOC foe 
OwM) Water (mg/L) 

(wet wt.; ma/kg) 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
2.69E-03 
O.WE+W 
O.WE+W 
3.1 OE-01 
9.02E-02 
3.10E+W 
O.WE+W 
O.WE+W 
O.WE+W 
2.02E-02 
7.54E-04 
5.25E-02 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
6.6OE-01 
1.62E+Ol 
O.WE+W 
398E+Ol 
O.WE+W 
2.69E-01 
2.56E-01 
2.98E-01 
5.93E-02 
2.83E-01 
O.WE+W 
2.4OE-01 
5.25E-01 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
1 .88E+W 
O.WE+W 

23QE+W 
2.17E+W 
l&E+00 
1.48E+W 
3.39E+W 
2.6OE-01 
3.86E+W 
3.51 E+W 
5.QQE+W 
5.6QE+W 
6.19E+W 
1 .OQE+W 
3.92E+W 
4.07E+W 
-2.4OE-01 
5.11E+W 
5QQE+W 
O.WE+W 
4.45E+W 
O.OfJE+W 
82OE+W 
6.50E+W 
6.8OE+W 
O.WE+W 
O.WE+W 
l.l3E+W 
5.61 E+W 
5.98E+W 
6.57E+W 
723E+W 
684E+W 
1.73E+W 
O.WE+W 
53OE+W 
D.WE+W 
1 .88E+W 
1 .lOE+W 
4.78E+W 
D.WE+W 
32QE+W - 

6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+OO 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
1 .WE+W 
6.73E+W 
1 .WE+W 
6.73E+W 
6.73E+W 
6.73E+W 
1 .WE+W 
1 .WE+W 
6.73E+W 
6.73E+W 
6.73E+W 
8.73E+W 
8.73E+W 
8.73E+W 
6.73E+W 
1 .WE+W 
8.73E+W 
1 .WE+W 
6.73E+W 
8.73E+W 
6.73E+W 
2.WE+W 
8.73E+W - 

1 ,1,2,2-Tetrachloroethane 
1 ,I ,2-Trichloroethane 
1 ,l -Dichloroethene 
1,2-Dichloroethene (total) 
1 ,+Dichlorobenzene 
2-Butanone 
2-Methyinaphthalene 
3,3-Dichlorobenzidine 
4,4-DDD 
4$-DDE 
4,4’-DDT 
QMethyt-2-pentanone 
Acenaphthene 
Acenaphthytene 
Acetone 
Aldrin 
Alpha-Chlordane 

iIT2 Aluminum 
r~ Anthracene 
C-J Antimony 
CJ Aroclor-1248 
f--~ Aroclor-1254 
cD Aroclor-1260 

Arsenic 
Barium 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perytene 
Benzo(k)fluoranthene 
Benzoic acid 
Beryllium 
Bis(2-ethyihexyl)phthalate 
Boron 
Bromodichloromethane 
Bromomethane 
Butyi benzyl phthalate 
Cadmium 

2.23E402 4.5OE-03 
1 WE+02 4.5OE-01 
2.85E+Ol 4.5OE-03 
2.85E+Ol 4.5OE-03 
2.15E+03 4.5OE-03 
1.80E+W 4.5OE-03 
623E+03 4.5OE-03 
2.82E+03 4.5OE-03 
7.73E+O5 4.5OE-03 
3.92E+O5 4.5OE-03 
lZE+O6 4.5OE-03 
1 .18E+Ol 4.5OE-03 
7.14E+03 4.5OE-03 
1 .WE+O4 4.5OE-03 
5.81 E-01 4.5OE-03 
1 WE+05 4.5OE-03 
7.73E+O5 4.5OE-03 
1 .WE+W 4.5OE-03 
2.37E+O4 4.5OE-03 
1 .WE+W 4.5OE-03 
1.24E+O6 4.5OE-03 
245E+O6 4.5OE-03 
484E+O6 4.5OE-03 
1 .WE+W 4.5OE-03 
1 .WE+W 4.5OE-03 
12QE+Ol 4.5OE-03 
3.27E+O5 4.5OE-03 
?.56E+O5 4.5OE-03 
2.87E+O6 4.5OE-03 
1.28E+07 4.5OE-03 
53OE+O6 4.5OE-03 
5.02E+Ol 4.5OE-03 
l.WE+W 4.5OE-03 
1.62E+05 4.5OE-03 
1 .WE+W 4.5OE-03 
7.06E+Ol 4.5OE-03 
1.21 E+Ol 4.5OE-03 
5.WE+O4 4.5OE-03 
1 .WE+W 4.5OE-03 
1.72E+03 4.5OE-03 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
2.WE-03 
O.WE+W 
O.WE+W 
2.3OE-01 
6.70E-02 
23OE+W 
O.WE+W 
O.WE+W 
O.WE+W 
1 SE-02 
5.6OE-04 
3.QOE-02 
O.WE+W 
O.WE+W 
O.WE+W 
c.WE+W 
4.QOE-01 
1 WE+01 
O.WE+W 
I .QQE+02 
O.WE+W 
2.WE-01 
1 WE-01 
2.2OE-01 
4.4OE-02 
2.lOE-01 
O.WE+W 
1.2OE+W 
3.QOE-01 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
4.70E+W 
O.WE+W 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
2.47E-01 
O.WE+W 
O.WE+W 
6.61 E-05 
3.8OE-05 
4.2OE-04 
O.WE+W 
O.WE+W 
O.WE+W 
5.73E+W 
1.18E-06 
1.12E-05 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
4.44E-05 
5.51 E-04 
O.WE+W 
4.42E+O4 
O.WE+W 
1 WE-04 
5.58E-05 
1.70E-05 
7.64E-07 
8.81 E-06 
O.WE+W 
2.66E+02 
5.34E-04 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
IdME+ 
O.WE+W 

6.15E-06 
3.72E-08 
7.59E-07 
7.59E-07 
6.17E-05 
4.57E-08 
1.82E-04 
8.11 E-05 
2.WE-01 
2.WE-01 
2.WE-01 
3.OQE-07 
2.OQE-04 
2.95E-04 
1.45E-08 
3.24E-03 
2.45E-02 
1 WE-03 
7.08E-04 
1 .WE-O3 
3.97E-02 
7.94E-02 
1.59E-01 
2.WE-03 
15OE-04 
3.3QE-07 
l.O2E-02 
2.4OE-02 
9.33E-02 
4.27E-01 
1.74E-01 
1.35E-06 
1 .WE-O3 
5.01 E-03 
8.WE-04 
1 .Ql E-W 
3.16E-07 
1.51 E-03 
5.5OE-04 
4.QOE-05 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
l.O3E-10 
O.WE+W 
O.WE+W 
5.1 QE-02 
1.51 E-02 
5.19E-01 
O.WE+W 
O.WE+W 
O.WE+W 
2&E-1 0 
2.05E-06 
1 WE-03 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
4.39E-02 
2.15E+W 
O.WE+W 
1 .Ol E-02 
O.WE+W 
2.31 E-03 
5.15E-03 
2.32E-02 
2.12E-02 
4.12E-02 
O.WE+W 
4.06E-04 
2.21 E-03 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
1.23E-03 
O.WE+W ICarbazole 

Soil Organic Content (mg/kg): 4,500 
%Earthworm Lipid Content: 2.00 
%Dry Weight: 20.00 
NA: Not Available 

%soil in diet - short tail shrew: 20.00 
%animal in diet - short tail shrew: 69.00 

l : see text for discussion 



Earthworm Hazard Quotient; Bioaccumulation Spreadsheet 
Area A Landfill 

Maximum Surface Soil Concentrations 

/I Soil Contaminant 

1 
log Kow KOC foe Concentration 

OWW 

Soil Concentration 
Interstitial 

Water (mg/L) 

Earthworm 
Benchmark Value 
(mg/L & w/kg) 

Earthworm Site Earthworm 
Shrew Tissue 

Hazard Specific 
Tissue 

Shrew Transfer Concentration 
Quotient BAF 

Concentration Factor 
OwW L 

lr------ 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Chloromethane 
Chromium 
Chrysene 
Cis-1 J-dichloropropene 
cobalt 
Copper 
Cyanide 
Di-n-butytphthalate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Dieldrin 
Diethyi phthalate 
Endosulfan Ii 
Endosulfan sulfate 
Endrtn 

,& Endrtn aldehyde 
p3 Endrin ketone 
& Ethylbenzene 
g Fluoranthene 

Fluorene 
- Gamma-Chlordane 
(3 Heptachlor 

Heptachlor epoxtde 
Indeno(l,2,3Cd)pyrene 
Iron 
Lead 
Manganese 
Mercury ,*’ 
Methoxychlor 
Methytene chloride 
Naphthalene 
Nickel 
OCDD 
Phenanthrene 
Pyrene 
Selenium 
Silver 

2.16E+W 
2.84E+W 
1.97E+W 
9.10E-01 
O.WE+W 
5.61 E+W 
1.41 E+OO 
OWE+00 
O.WE+W 
O.WE+W 
5.2OE+W 
5.97E+W 
4.12E+W 
4.09E+W 
2.96E+W 
3.62E+W 
3.65E+W 
5.6OE+W 
5.6OE+W 
5.6OE+W 
3.15E+W 
5.33E+W 
4.18E+W 
2.78E+W 
4.4OE+W 
3.65E+W 
7.66E+W 
D.WE+W 
D.WE+W 
D.WE+W 
D.WE+W 
4.66E+W 
1.25E+W 
3.37E+W 
XWE+W 
3.10E+W 
Q&E+00 
5.18E+W 
IWE+W 
IWE+ 

Soil Organic Content (mg/kg): 4,506 
%Earthworm Lipid Content: 2.00 
%Dry Weight: 20.00 
NA: Not R--riFble 

133E+02 
6.19E+02 
864E+Ol 
7.85E+W 
1 .WE+W 
3.27E+O5 
243E+Ol 
1 .WE+W 
1 .WE+W 
1 .WE+W 
129E+O5 
7.39E+O5 
l.l2E+O4 
1 WE+04 
8.13E+02 
3.62E+03 
3.87E+03 
3.20E+O5 
32OE+O5 
32OE+O5 
1.25E+03 
1.74E+O5 
129E+O4 
5.41 E+02 
2.12E+O4 
3.87E+03 
3.39E+07 
1 .WE+W 
1 .WE+W 
1 .WE+W 
1 .WE+W 
399E+O4 
1 WE+01 
2.06E+03 
1 .WE+W 
992E+O5 
2.42E+O4 
1.24E+O5 
1 .WE+W 
1 .WE+W 

4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.50E-63 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.56E-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 

O.WE+W 
4.5OE+W 
O.WE+W 
O.WE+W 
O.WE+W 
1 WE-01 
b.WE+W 
8.2OE+W 
794E+02 
2.2OE-01 
6.10E-02 
O.WE+W 
O.WE+W 
7.5OE-63 
O.WE+W 
2.WE-03 
O.WE+W 
2.4OE-03 
1 WE-02 
5.70E-01 
1 .4OE+Ol 
3.WE-01 
O.WE+W 
6.10E-02 
O.WE+W 
O.WE+W 
O.WE+W 
1 WE+04 
3.67E+02 
2.12E+02 
6.10E-01 
1 WE-02 
8.WE-03 
O.WE+W 
3.36E+Ol 
2.5OE+W 
1 WE-01 
l.lOE+W 
4.70E-01 
O.WE+W 

O.WE+W 
1.61 E+W 
O.WE+W 
O.WE+W 
O.WE+W 
1.29E-04 
O.WE+W 
1.82E+03 
1.76E+O5 
4.89E+Ol 
1 WE-04 
O.WE+W 
O.WE+W 
1.59E-04 
O.WE+W 
1.23E-04 
O.WE+W 
1.67E-06 
1.32E-05 
3.96E-04 
2.49E+W 
3.84E-04 
O.WE+W 
2.51 E-02 
O.WE+W 
O.WE+W 
O.WE+W 
2.66E+O6 
8.15E+O4 
4.71 E+O4 
1 WE+02 
1.06E-04 
7.87E-02 
O.WE+W 
7.46E+03 
5.6OE-04 
1 WE-03 
1 WE-03 
l.O4E+02 
O.WE+W 

4.18E+W O.WE+W 
3.81 E+W 4.23E-01 
7.5OE+W O.WE+W 
6.78E+W O.WE+W 
2.5OE+Ol O.WE+W 

* l 

1 .WE+Ol 
l 

O.WE+W 
l 

3.WE+Ol 
NA 
NA 

1 .WE+Ol 
23OE+W 
5.32E+W 

NA 
7.93E+W 
7.93E+W 
1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
2.89E+W 
1 .WE+Ol 
2.18E+W 
1 .WE+Ol 
4.19E+W 
4.19E+W 
1 .WE+Ol 

l 

265E+Ol 
NA 
NA 

O.WE+W 
O.WE+W 
2.99E-05 

NA 
I .55E-O5 
O.WE+W 
1.67E-07 
1.32E-06 
3.96E-05 
8.62E-01 
3.84E-05 
O.WE+W 
2.51 E-03 
O.WE+W 
O.WE+W 
O.WE+W 

. 

594E+Ol 
l 

8.18E+W 
t 

2.16E+W 
3.18E+W 
6.78E+W 
2.98E+W 
4.WE+02 

l 

2.82E-01 
3.33E-05 
1.16E-02 
O.WE+W 
8.4OE-02 

l 

1.92E+W 

1 .WE+Ol 
7.WE+Ol 

l 

7.18E-04 
1.98E-04 
6.71 E-03 

l 

6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
1 .WE+OO 
6.73E+W 
8.73E+W 
1 .WE+W 
9.3OE-01 
1 .WE+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
1 .WE+W 
1.24E+W 
1 .WE+W 
1 .WE+W 
6.73E+W 
6.73E+W 
8.73E+W 
1 .WE+W 
6.73E+W 
6.73E+W 
6.73E+W 
1 .WE+W 
1 .WE+W 

O.WE+W 
6.06E+00 
O.WE+W 
O.WE+W 
O.WE+W 
2.56E-61 
O.WE+W 
164E+W 
148E+02 
4.4OE-02 
8.22E-02 
O.WE+W 
o.wl$+w 
1 .Ol E-02 
O.WE+W 

L 2.69E-03 
O.WE+W 
3.23E-03 
2.56E-02 
7.68E-01 
1.89E+Ol 
4.04E-01 
O.WE+W 
8.22E-02 
O.WE+W 
O.WE+W 
O.WE+W 
24OE+03 
9.10E+Ol 
4.24E+Ol 
1.22E-01 
2.56E-02 
8.08E-03 
O.WE+W 
6.72E+W 
3.37E+W 
2.02E-01 
1.48E+W 
9.4OE-02 
O.WE+W 

3.63E-06 
1.74E-05 
2.34E-08 
2.04E-07 
3.5OE-03 
1.02E-62 
6.46E-67 
2.WE-02 
1 .WEM 
1 .WE-Ol 
3.98E-03 
2.34E-02 
3.31 E-04 
3.09E-04 
2.29E-05 
1 WE-04 
1.12E-04 
1 .WE-O2 
1 .WE-O2 
1 .WE-O2 
3.55E-05 
5.37E-03 
3.8OE-04 
1.51 E-05 
6.31 E-04 
1.12E-64 
l.l5E+W 
2.WE-02 
4.WE-04 
2.7OE-02 
2.51 E-08 
1 WE-03 
4.47E-07 
5.89E-05 
6.WE-03 
3.16E-02 
7.24E-04 
3.8OE-03 
1.5OE-02 
3.WE-03 

i= 
O.WE+W 
8.83E-05 
O.WE+W 
O.WE+W 
O.WE+W 
2.2OE-03 
O.WE+W 
5.54E-02 
2.61 E+W 
7.44E-03 
2.74E-64 
O.WE+W 
O.WE+W 
2.62E-06 
O.WE+W 
2.37E-07 
O.WE+W 
2.71 E-05 
2.15E-04 
6.44E-63 
5.61 E-04 
1.82E-63 
O.WE+W 
1.04E-06 
O.WE+OO 
O.WE+W 
O.WE+W 
8.llE+Ol 
5.45E-62 
1.93E+W 
5.18E-69 
2.58E-05 
3.03E-09 
O.WE+W 
6.81 E-62 
8.93E-02 
1.23E-04 
4.72E-03 
2.38E-03 
O.WE+W 

it 

foe(%): 0.46 
%soll in diet - short tail shrew: 20.00 

%animal in diet - short tail shrew: 69.00 
l : see text f- .. +scusslon 
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Earthworm Hazard Quotient; Bioaccumulation Spreadsheet 
Area A Landfill 

Maximum Surface Soil Concentrations 

log Kow 
Soil Concentration Earthworm Earthworm 

Earthworm 
Shrew Tissue 

Koc foe Concentration Interstitial Benchmark Value Hazard Soeciftc Tissue 
Shrew Transfer Concentration 

OWW Water (mg/L) OWL & m&f) Quotient ‘BAF 
Concentration Factor 

(wet wt.; ma/kg) OWW 

T T 
2.82E+W O.WE+W 
7.WE+W 4.13E-04 

NA NA 
3.48E+W 2.32E-03 
1 .WE+Ol O.WE+W 
555E+W 2.61 E-04 

l . 

NA 
NA 

5.WE+03 

NA 
NA 

4.28E-01 

rams-1 J-dichloropropene 

O.WE+W 
4.WE-03 
O.WE+W 
1 BOE-02 
O.WE+W 
2.WE-03 
O.WE+W 
O.WE+W 
75OE+Ol 
2.14E+03 

O.WE+W 
5.39E-03 
O.WE+W 
2.15E-W 
O.WE+W 
2.69E-03 
O.WE+W 
O.WE+W 
1 .Ol E+M 
984E+02 

1.27E+03 
3.07E+02 
1 .WE+W 
4.41 E+02 
243E+Ol 
3.07E+02 
1 .WE+W 
1.97E+W 
1.61 E+07 
1 .WE+W - 

6.73E+W 
6.73E+W 
1 .WE+W 
6.73E+W 
6.73E+W 
6.73E+W 
1 .WE+W 
6.73E+W 
6.73E+W 
2.3OE+W - 

3.16E+W 
2.53E+W 
O.WE+W 
2.69E+W 
1.41 E+W 
2.53E+W 
O.WE+W 
3.WE-01 
733E+W 
O.WE+W 

4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.6OE-03 
45OE03 
4.5OE-03 
4.5OE-03 

O.WE+W 
2.89E-03 
O.WE+W 
8.08E-03 
O.WE+W 
1 A5E-03 
O.WE+W 
O.WE+W 
1.04E-03 
4.75E+05 

3.62E-05 
8.51 E-06 
4.WE-02 
1.23E-05 
6.46E-07 
8.51 E-06 
2.5OE-03 
5.01 E-08 
5.37E-01 
1 .WE-ol 

O.WE+W 
3.84E-08 
O.WE+W 
2.22E-07 
O.WE+W 
1.92E-06 
O.WE+W 
O.WE+W 
4.55E41 
1 .I 1 E+02 

Soil Organic Content (mg/kg): 4,500 
%Earthworm Lipid Content: 2.00 
%Dry Weight: 20.00 
NA: Not Available 

foe(%): 0.45 
%soil in diet - short tail shrew: 20.00 

%animal in diet - short tail shrew: 69.00 
l : see text for discussion 



Earthworm Hazard Quotient; Bioaccumulatlon Spreadsheet 
Area A Landfill 

Average Surface Soil Concentrations 

r Contaminant log Kow 
Soil 

Concentration 
OWW 

Concentration Earthworm Earthworm Earthworm 
Shrew Tissut 

Interstitial Benchmark Value Hazard Tissue. 
Shrew Transfer Concentratior 

Water (mg/L) Quotient 

Site 
Specific 

BAF 
Concentration 

{wet rd.; mglkg) 
Factor 

(wlkg) 

1 ,I ,2,2-Tetrachloroethane 
1 ,1,2-Trichloroethane 
1 ,I-Dichloroethene 
1 ,ZDichloroethene (total) 
1 ,QDichlorobenzene 
2-Butanone 
IL-Methytnaphthalene 
3,3’-Dichlorobenzidine 
4,4-DDD 
4,4-DDE 
4/t’-DDT 
4Methyt-2-pentanone 
Acenaphthene 
Acenaphthytene 
Acetone 

LZ.ZI Aldrin 
L CA Alpha-Chlordane 

m Aluminum 
0 Anthracene 
d Antimony 
N Aroclor-1248 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)peryiene 
Beruo(k)ftuoranthene 
Benzoic acid 
Beryllium 
Bis(2ethylhexyt)phthalate 
Boron 
Bromodichloromethane 
Bromomethane 
Butyt benzyi phthalate 
Cadmium 
Carbazole 

2.39E+OC 
2.17E+OC 
148E+OC 
l&E+OC 
3.39E+OC 
2.6OE-01 
386E+W 
3.51 E+OC 
599E+W 
5.69E+OCI 
6.19E+W 
1 WE+00 
392E+W 
4.07E+W 
-2.4OE-01 
5.11E+W 
5.99E+W 
O.WE+W 
4.45E+W 
O.WE+W 
82OE+W 
65OE+W 
6.80E+W 
O.WE+W 
O.WE+W 
l.l3E+W 
5.61 E+W 
598E+W 
8.57E+W 
723E+W 
6.84E+W 
1.73E+W 
D.WE+W 
5.3OE+W 
D.WE+W 
1.88E+W 
l.lOE+W 
4.78E+W 
D.WE+W 
329E+W 

Soil Organic Content (mgncg): 4500 
%Earthworm Lipid Content: 2.00 
%Dry Weight: 20.00 
NA: Not F-Ylable 

2.23E+02 
1 WE+02 
2.85E+Ol 
2.85E+Ol 
2.15E+03 
lBOE+W 
6.23E+03 
2.82E+03 
7.73E+O5 
3.92E+O5 
122E+W 
1 .I 8E+01 
7.14E+03 
1 .WE+O4 
5.81 E-01 
1 WE+05 
7.73E+O5 
1 .WE+W 
2.37E+O4 
1 .WE+W 
1.24E+O6 
2.46E+O6 
484E+O8 
1 .WE+W 
1 .WE+W 
129E+Ol 
3.27E+O5 
756E+O5 
2.87E+O6 
1.28E+07 
5.3OE+O6 
5.02E+Ol 
1 .WE+W 
1.62E+O5 
1 .WE+W 
7.06E+Ol 
1.21 E+Ol 
5.WE+O4 
1 .WE+W 
1.72E+03 

4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
45OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 - 

O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
2.WE-03 2.47E-01 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
5.48E-02 1.57E-05 
2.98E-02 1.69E-05 
1.92E-01 3.51 E-05 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
1 WE-02 5.73E+W 
5.6OE-04 1.18E-08 
3.9OE-02 l.l2E-05 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
.2.19E-O1 1 WE-05 
9.79E-01 4.49E-05 
O.WE+W O.WE+W 
6.04E+Ol 134E+O4 
O.WE+W O.WE+W 
2.WE-01 1 WE-04 
1.90E-61 5.58EW 
2.2OE-01 1.70E-W 
4.46E-02 7.64E-67 
2.lOE-01 8.81 E-06 
O.WE+W O.WE+W 
7.6OE-01 1 WE+02 
3.90E-61 5.34E-04 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
1 WE+00 4.18E+M 
O.WE+W O.WE+W 

7.83E+W 
7.27E+W 
8.62E+W 
8.62E+W 
3.37E+W 
1 .WE+Ol 
2.34E+W 
5.34E+W 
1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
2.43E+W 
2.16E+W 
6.09E+W 
1 .WE+Ol 
1 .WE+Ol 

l 

1.93E+W 
NA 

1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
6.WE+01 

l 

89OE+W 
1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
9.10E+W 

NA 
NA 

l 

4.95E-01 
2.71 E+W 

NA 
5.WE+Ol 
4.12E+W 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
2.47E-62 
O.WE+W 
O.WE+W 
1.57E-06 
1.69E-W 
3.51 E-06 
O.WE+W 
O.WE+W 
O.WE+W 
9.41 E-01 
1.18E-07 
1.12E-08 

l 

O.WE+W 
NA 

O.WE+W 
1 WE-06 
4.49E-06 
O.WE+W 

l 

O.WE+W 
1 WE-05 
5.58E-06 
1.70E-06 
7.64E-08 
8.81 E-67 
O.WE+W 

NA 
NA 
c 

O.WE+W 
O.WE+W 

NA 
3.76E-02 
O.WE+W 

6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
1 .WE+W 
6.73E+W 
1 .WE+W 
6.73E+W 
6.73E+W 
6.73E+W 
1 .WE+W 
1 .WE+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
1 .WE+W 
6.73E+W 
1 .WE+W 
8.73E+W 
6.73E+W 
6.73E+W 
2.WE+W 
6.73E+W 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
2.69E-03 
O.WE+W 
O.WE+W 
7.38E-02 
4.01 E-02 
2.59E-01 
O.WE+W 
O.WE+W 
O.WE+W 
2.02E-02 
7.54E-04 
5.25E-02 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
2.95E-01 
1.32E+W 
O.WE+W 
1.21 E+Ol 
O.WE+W 
2.69E61 
2.56E-01 
2.96E-01 
5.93E-62 
2.83E-01 
O.WE+W 
1.52E-01 
5.25E-01 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
7.52E-01 
O.WE+W 

6.15E-06 
3.72E-06 
7.59E-07 
7.59E-07 
6.17E-05 
4.57E-08 
1.82E-04 
8.11 E-05 
2.WE-01 
2.WE-01 
2.WE-01 
,3.09E-O7 
2.09E-04 
2.95E-04 
1 A5E-08 
3.24E-03 
2.45E-02 
1.5OE-03 
7.08E-04 
1 .WE-O3 
3.97E-02 
7.94E-02 
1.59E-01 
2.WE-03 
1 SE-04 
3.39E-07 
1.02E-02 
2.4OE-02 
9.33E-02 
4.27E-01 
1.74E-01 
1.35E-06 
1 .WE-O3 
5.01 E-03 
8.WE-04 
1.91E-06 
3.16E-07. 
1.51 E-03 
5.5OE-04, 
4.9OE-05 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
l.O3E-10 
O.WE+W 
O.WE+W 
1.24E-02 
6.72E-03 
4.34E-02 
O.WE+W 
O.WE+W 
O.WE+W 
2&E-1 0 
2.05E-06 
1.08E-03 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
1.97E-02 
1.75E-01 
O.WE+W 
3.06E-03 
O.WE+W 
2.31 E-03 
5.15E-03 
2.32E-02 
2.12E-02 
4.12E-02 
O.WE+W 
2.57E-04 
2.21 E-03 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+OO 
4.92E-04 
O.WE+W 1 

foe(%): 0.45 

=il 

%soil in diet - short tail shrew: 20.00 
%animal in diet - short tail shrew: 69.00 

l : see text fr- ++iscussion 



Earthworm Hazard Quotient; Bioaccumulation Spreadsheet 
Area A Landfill 

Average Surface Soil Concentrations 

/5oil Contaminant log Kow KOC foe 
Soil Concentration Earthworm Earthworm 

Concentration lnterstiiial Benchmark Value Hazard 
Water (mg/L) (mg/L & mg/kg) 

Site 

‘BAF 

Earthworm 
Tissue 

Concentration 
(wet wt.; ma/k@ 

Shrew Tissr 
Shrew Transfer Concentratic 

Quotient Factor 
OWW 

Carbon disulfide 
Chlorobenzene 
Chloroform 
Chloromethane 
Chromium 
Chrysene 
Cis-1 J-dichloropropene 
cobalt 
Copper 
Cyanide 
Di-n-butytphthalate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Dieldrtn 
Diethyi phthalate 
Endosulfan ii 

c Endosulfan sulfate 
0 Endrin 
m Endrtn aldehyde 
t) Endrtn ketone 
d Ethylbenzene 
0 Fluoranthene 

Fluorene 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Indeno(l,2,3Cd)pyrene 
Iron 
Lead 
Manganese 
Mercury 
Methoxychlor 
Methyiene chloride 
Naphthalene 
Nickel 
OCDD 
Phenanthrene 
Pyrene 
Selenium 
Silver 

2.16E+OC 
284E+Of 
1.97E+OC 
9.10E-01 
O.WE+W 
5.61 E+W 
1.41 E+W 
O.WE+W 
O.WE+W 
O.WE+W 
5.2OE+W 
5.97E+W 
4.12E+W 
4.09E+W 
2.96E+W 
3.62E+W 
3.65E+W 
5.6OE+W 
5.6OE+W 
5.6OE+W 
3.15E+W 
5.33E+W 
4.18E+W 
2.78E+W 
MOE+00 
3.65E+W 
7.66E+W 
IWE+W 
I.WE+W 
I.WE+W 
I.WE+W 
M8E+W 
I .25E+W 
3.37E+W 
J.WE+W 
6.10E+W 
4.46E+W 
5.18E+W 
O.WE+W 
O.WE+W 

1.33E+O2 
6.19E+Oi 
864E+Ol 
7.85E+W 
1 .WE+W 
3.27E+W 
2.43E+Ol 
1 .WE+W 
1 .WE+W 
1 .WE+W 
129E+O5 
7.39E+O5 
l.l2E+O4 
l.O5E+W 
8.13E+02 
3.62E+03 
3.87E+03 
3.20E+O5 
32OE+O5 
32OE+O5 
1.25E+03 
1.74E+O5 
129E+O4 
5.41 E+M 
2.12E+O4 
3.87E+03 
3.39E+07 
I .WE+W 
I .WE+W 
I .WE+W 
I .WE+W 
399E+O4 
I .69E+Ol 
!.06E+03 
I .WE+W 
9.92E+05 
2.42E+O4 
1.24E+O5 
1 .WE+W 
1 .WE+W - 

4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-63 
4.5OE-03 
4.5OE-03 
4.56E-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 
4.5OE-03 - 

O.WE+W 
3.29E-01 
O.WE+W 
O.WE+W 
O.WE+W 
1 WE-61 
O.WE+W 
O.WE+W 
1.24E+02 
O.WE+W 
6.10E-02 
O.WE+W 
O.WE+W 
7.5OE-03 
O.WE+W 
2.WE-03 
O.WE+W 
2.4OE$3 
3.75E-03 
4.94E-62 
1 .WE+W 
3.WE-01 
O.WE+W 
6.10E-02 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
8.19E+Ol 
1.81 E+02 
9.48E-02 
1 WE-02 
6.WE-03 
O.WE+W 
194E+Ol 
2.05E+W 
1.5OE-01 
1 .lOE+W 
1 WE-01 
O.WE+W 

O.WE+W 
1 .lBE-Ol 
O.WE+W 
O.WE+W 
O.WE+W 
1.29E-04 
O.WE+W 
O.WE+W 
2.76E+O4 
O.WE+W 
1 WE-04 
O.WE+W 
O.WE+W 
1.59E-04 
O.WE+W 
1.23E-04 
O.WE+W 
1.67E-06 
2.6OE-06 
3.43E-05 
1.79E-01 
3.84E-04 
O.WE+W 
2.51 E-02 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
1.82E+O4 
4.02E+O4 
2.10E+Ol 
1 WE-04 
7.87E-02 
O.WE+W 
4.31 E+03 
4.59E-04 
1 WE-03 
1.98E-03 
4.39E+Ol 
O.WE+W 

4.18E+W O.WE+W 
3.81 E+W 3.09E-02 
7.5OE+W O.WE+W 
6.78E+W O.WE+W 
25OE+Ol O.WE+W 

. l 

1 .WE+Ol 
c 

O.WE+W 
l 

3.WE+Ol 
NA 
NA 

1 .WE+Ol 
23OE+W 
5.32E+W 

NA 
7.93E+W 
7.93E+W 
1 .WE+Ol 
1 .WE+Ol 
1 .WE+Ol 
2.89E+W 
1 .WE+Ol 
2.18E+W 
1 .WE+Ol 
4.19E+W 
4.19E+W 
1 .WE+Ol 

l 

4.15E+W 
NA 
NA 

O.WE+W 
O.WE+W 
2.99E-05 

NA 
1.55E-05 
O.WE+W 
1.67E-07 
2.6OE-07 
3.43E-06 
6.18E-02 
3.84E-W 
O.WE+W 
2.51 E-03 
O.WE+W 
O.WE+W 
O.WE+W 

t 

594E+Ol 
l 

1.38E+W 
l 

2.16E+W 
3.18E+W 
6.78E+W 
298E+W 
4.WE+02 

l 

4.38E-62 
3.33E-W 
1.16E-02 
O.WE+W 
4.85E-02 

l 

1.92E+W 

1 .WE+Ol 
7.WE+Ol 

l 

7.18E-04 
1 WE-04 
2.83E-03 

* 

6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
1 .WE+W 
6.73E+W 
6.73E+W 
1 .WE+W 
9.3OE-01 
1 .WE+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
6.73E+W 
1 .WE+W 
1.24E+W 
1 .WE+W 
1 .WE+W 
6.73E+W 
6.73E+W 
6.73E+W 
1 .WE+W 
6.73E+W 
6.73E+W 
6.73E+W 
1 .WE+W 
.WE+W 1 

O.WE+W 
4.43E-01 
O.WE+W 
O.WE+W 
O.WE+W 
2.56E-61 
O.WE+W 
O.WE+W 
2.31 E+Ol 
O.WE+W 
8.22E-02 
O.WE+W 
O.WE+W 
1 .Ol E-02 
O.WE+W 
2.69E-03 
O.WE+W 
3.23E-03 
5.04E-03 
6.66E-02 
1.35E+W 
4.04E-01 
O.WE+W 
8.22E-02 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
2.03E+Ol 
3.62E+Ol 
1.89E-02 
2.56E-02 
8.08E-03 
O.WE+W 
3.88E+W 
2.76E+W 
2.02E-01 
l/ME+00 
3.96E-02 
O.WE+W 

3.63E-06 
1.74E-05 
2.34E-06 
2.04E-07 
3.5OE-03 
1.02E-02 
6.46E-67 
2.WE-02 
1 .WE-O2 
1 .WE-61 
3.98E-03 
2.34E-62 
3.31 E-04 
3.09E-04 
2.29E-05 
1 WE-04 
1.12E-04 
1 .WE-O2 
1 .WE-O2 
1 .WE-O2 
3.55E-05 
5.37E-03 
3.8OE-04 
1.51 E-05 
6.31 E-04 
1.12E-04 
1.15E+W 
2.WE-02 
4.WE-04 
2.70E-02 
2.51 E-08 
1.2OE-03 
4.47E-07 
5.89E-05 
6.WE-03 
3.16E-02 
7.24E-04 
3.8OE-03 
1 WE-02 
3.WE-03 

O.WE+W 
6.45E-06 
O.WE+W 
O.WE+W 
O.WE+W 
2.2OE-03 
O.WE+W 
O.WE+W 
4.08EOl 
O.WE+W 
2.74E-64 
O.WE+W 
O.WE+W 
2.62E-06 
O.WE+W 
2.37E-07 
O.WE+W 
2.71 E-05 
4.23E-05 
5.58E-04 
4.02E-05 
1.82E-03 
O.WE+W 
1.04E-W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
1.22E-02 
1.65E+W 
8.03E-10 
2.58E-05 
3.03E-09 
O.WE+W 
3.93E-62 
7.32E-02 
1.23E-04 
4.72E-63 
1 .WE-63 
O.WE+W 

le II 

Soil Organic Content (mg/kg): 4500 
%Earthworm Lipid Content: 2.00 
%Dry Weight: 20.00 
NA: Not Available 

%soil in diet - short tail shrew: 20.00 
%animal in diet - short tail shrew: 69.00 

l : see text for discussion 



Earthworm Hazard Quotient; Bioaccumulation Spreadsheet 
Area A Landfill 

Average Surface Soil Concentrations 

I Soil Contaminant 
Soil Concentration Earthworm Earthworm Site 

Earthworm 
Shrew Ti seue 

log Kow Koc foe Concentration Interstitial Benchmark Value Hazard Specific 
Tissue Shrew Transfer Concentr 

ation 
0-wW Water (mg/L) OWL & WW Quotient BAF 

Concentration Factor II 
(wet wt.: mgkg) 

i= 
3.16E+W 1.27E+03 4.5OE-03 O.WE+W O.WE+W 2.62E+W O.WE+W 6.73ihW 

1 I 
O.WE+W 3.62E-05 O.WE+W 

253E+OO 3.07E+02 4.WE-63 4.WE-03 2.69E-03 7.WE+W 4.13E-64 6.73E+W 5.39E-03 6.51 E-06 3.64E-06 
O.WE+W 1 .WE+W 4.5OE-03 O.WE+W O.WE+W NA NA 1 .WE+W O.WE+W 4.WE-62 O.WE+W 
2.69E+OO 4.41 E+02 4.5OE-03 1 WE-02 6.06E-03 3.46EtW 2.32E-03 6.73E+W 2.15E-02 1.23E-95 2.22E-07 
1.41 E+W 2.43E+Ol 4.5OE-03 O.WE+W O.WE+W 1 .WE+Ol O.WE+W 6.73EtW O.WE+W 6.46E-07 O.WE+W 
253E+OO 3.07E+02 4.5OE-03 2.WE-03 1.45E-03 5.55E+W 2.61 E-64 6.73E+W 2.69E-03 6.51 E-06 1 WE-06 
O.WE+W 1 .WE+W 4.5OE-03 O.WE+W O.WE+W l l 1 .WE+W O.WE+W 2.5OE-63 O.WE+W 
3.OOE-01 1.97E+W 4.5OE-03 O.WE+W O.WE+W NA NA 6.73E+W O.WE+W 5.01 E-06 O.WE+W 
733E+W 1.61 E+07 4.5OE-03 5.36E+W 7.42E-05 NA NA 6.73E+W 7.22E+W 5.37E-61 3.25E+W 
O.WE+W 1 1 .WE+W 1 4.5OE-03 556E+02 1.24E+O5 5.WE+03 1.12E-01 2.3OE+W 257Et02 1 .WE-61 2.69E+Ol 

foe(%): 0.45 
%soil in diet - short tail shrew: 20.00 

%animal in diet - short tail shrew: 69.00 

Soil Organic Content (mg/kg): 4500 
%Earthworm Lipid Content: 2.00 
%Dry Weight: 20.00 

. . 

-> 

l : see text f-. “rscussion 

~ ) 







Predicted Chemical Concentration by Media (mg/kg) except air (nglm3) and water (mg/L) 
Area A Landfill 

Chemical Ingestion Inhalation 
Soil 1 Water (Food-Aniil IFood-Veeet. Air 

Demlal 
Soil 

1 ,I ,2,2-Tetrachloroethane O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

1,1,2-Trichloroethane O.OOE+OO OBOE+00 O.OOE+OO O.OOE+OO O.OOE+OO OBOE+00 
1 , 1 -Dichloroethene O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO OBOE+00 O.OOE+OO 

Shrew: Area A Landfill 
Maximum Concentration 



Area A Landfill 
Chemical Ingestion 

I 
Inhalation Dermal 

!&ii 1 Water IFood-Animal [Food-Veget. 1 Air I Soil II 

Carbon disultide 

---. 
1 O.OOE+OO~ O.OOE+OO O.OOE+W O.OOE+OO O.OOE+OO O.OOE+OO 

IOE+OO 6.06E+oo O.OOE+OO O.OOE+W O.OOE+W 

HlE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

tOE+OO O.OOE+W O.OOE+OO O.WE+W O.WE+OO 
O.WE+OO 

Shrew: Area A Landfill 
Maximum Concentration 

lo 
.WI o.wE+oo 

)oE+OO( 1.64E+Wl U.WIi;+W( u.wntoo 1 O.OOE+OO 
, 

O.OOE+OO 

4.4OE-021 O.OOE+OO1 O.OOE+OO O.OOE+OO 
, I 

O.OOE+OO 

O.WE+W( u.wr#+wl u.wntoo O.OOE+OO 
O.OOE+OO 

00 
__ 

,-, 



,/, ” ,;,; I, ,:, ,, :i 
,‘“,‘,” ,,a.,, 

Predicted Chemical Concentration by Media (mg/kg) except air (nglm3) and water (mg/L) 
Area A Landfill 

Chemical Ingestion Inhalation 
Soil Water Food-Animal Food-Veget. Air 

Styrene OBOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tetrachloroethene 4.OOE-03 O.OOE+OO 5.39E-03 O.OOE+OO OBOE+00 
Thallium O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO OBOE+00 

Dermal 
Soil 

O.OOE+W 

O.COE+OO 
O.OOE+OO 

Shrew: Area A Landfill 
Maximum Concentration cmlLl3 



- 



RISK ASSESSMENT SPREADSHEET -INGESTION OF SOIL 
Area A Landfill 
EXPOSURJ3 SCENARIO: THIS ASSUMJZS THE WORST CASE FOR EACH CHEMICAL 
RRCEPTOR: SHORT-TAIL SHREW 

CHEMICAL HAZARD QUOTIENT 

Shrew: Area A Landfill 
Maximum Concentration C@Cff 05 



RISK ASSESSMENT SPREADSHEET -INGESTION OF SOIL 
Area A Landfill 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHJXIC!~ 
RECEPI’O~ SHORT-TAIL SHREW 

piEMC%L HAZARD QUOTIENT 

Carbon disulfide O.OOE+OO 
Chlorobenzene 8.7SE-01 
Chloroform OBOE+00 
Pkl,.r,wnn*hanlr I O.OOE+OO ,~AI,“.“~I~..Y~s.. 

,Chromium 
,s.L-.-^-^ 

I I I 

I O.OOE+OO 
I I c iktdFn7 

LulyJcml2 

Cis-1,3-dichloropropene 
,pph.dt 
Ilc 

I I I “..,-- “- 

I I I O.OOE+OO 
8.69E+OO 

I I I _. _ _ - 

I I I 6.38E+OO 
8.49E-03 II 

I I I -.BSE45 
I I I 0 OOE+OO 

OE+OO 
I I I 2 .*-a “- 
I I I O.WE+OO 

7 nm43 II 

_-.-._ 
?drin aldehyde 
idrin ketone 

5.47E-02 II 
lME+OO 
9.09EJIl 

LUIJ 
L ---7threne 

. --- -__- 

-----Chlordane 
I 

I I I 7.06E-03 _ __- ^^ II 

b”=%lor qoxide 
__.__, 1,2,3-Cd)pyrene 
‘on 

I u.wb+w 
O.OOE+OO 
O.OOE+OO 

N/A 
2 AZE-C01 1 I I -. .-- -- 

'anganese I I I 1.28EiW 
2.45EM 

I I I 1.7’” ’ “,. 
1 .JJTrYI 

I I I 7.77E-02 
Selenium 
Silver 

I 

I I 1.66E+oo 
O.OOE+OO 

I t 

Shrew: Area A Landfill 
Maximum Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF SOIL 
Area A Landfill 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL, 
RECEPTOR: SHORT-TAIL SHREW 

CAL HAzARDouoTIENT 

Shrew: Area A Landfill 
Maximum Concentration 

000007 



.-. 
K ASSESSMJ5NT SPREADSHEET - INGESTION OF WATER 

OSURJZ SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHJ+CAL 

II 

._ 

MICAL HAZARD QUOTIENT 
!I 

Shrew: Area A Landfill 
Maximum Concentration 

000008 



RISK ASSESSMENT SPREADSHEET - INGESTION OF WATER 
Area A Landfill 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: SHORT-TAIL SHREW 

CHEMICAL IiUARD QUOTIENT 

Carbon disolfide 
Cl llorobenzene 
cl iloroform 
cl lloromethane 
cl xomium 
cl irysene 
Ci s-l ,3dichloropropene - -1 
Cobal. t 
Lpwper 
EnnidP I __ --__r__-_-- 
Dibenzo(a.hkmthr 

, . ..--- 
i-n-hutvlnhthalate 

.acene 

I I O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.01 DE+00 
0.01 DE+00 
O.o( DE+00 

I O.o( -.-DE+00 
I I I OBOE+00 
I I I O.OOE+OO 

O.OOE+OO 
I I I O.OOE+OO II 

benzofuran I I I O.OOE+OO II 
nrN 

lvlbenzene I I I O.OOE+OO II 

,_..“. -y-R.“- 
--.0(1.2.3-Cd)pyrene 

IL 
on 

mganese 
F2urv 

“.” 
o.a-. “_ 

N/A 
O.OOE+OO 
0.0 
0.0 

I I I 
O.OOE+00 

!I 

Shrew: Area A Landfill 
Maximum Concentration 



URE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 

Styrene 

Trichloroethene 
Vanadium 

O.OOE+OO 
O.OOE+OO 

II 
I I I 

I I II 

II 
I I I 
I I I 

II 

II 
I I I 
I I 

I II 

I 

II 
I I I 
I I I II 

Shrew: Area A Landfill 
Maximum Concentration 

000010 



K ASSESSMENT SPREADSHEET - INGESTION OF FOOD 

OSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 

I 

TOTAL. 1.48Ji+02 

Shrew: Area A Landfill 
Maximum Concentration 



r---s. 
RISK ASSESSMENT SPREADSHEET - INGESTION OF FOOD 
Area A Landfill 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: SHORT-TAIL S-W 

CHEMlCAL HAZARD QUOTIENT 

b OTAL 6.16Ei06 
1 

Shrew: Area A Landfill 
Maximum Concentration 



ASSESSMENT SPREADSHEET - INGESTION OF FOOD 

SURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
FTOR: SHORT-TAIL SmW 

Vanadium I O.OOE+OO 
Vinyl acetate O.OOE+OO 
Xvlenes. total 1 8.97E+Ol 

! I ! 1.12l5+01 II 

I 

TOTAL . + 

Shrew: Area A Landfill 
Maximum Concentration 

ooco13 



^_. 



,4-Dichlorobenzene 1 

Ir 

Ir 

D 

2- ,Butanone 

In 
4 
7 

1 
I 

In 
1 

DI 
! 

Food-veg. 
halation 
4ir 
ermal 
Soil 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

0.00E+OO 0.ooE+oo l.OOE+OO 1.OOI3+00 O.OOE+OC 

O.OOE+OO O.OOE+OO l.OOE+OO 1.00I3+00 O.OOE+OO 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE-Ol O.OOE+OO 

Shrew: Area A Landfill 
Maximum Concentration 



.I 
.: 

f----l 
: 



.I(‘-DDD 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

,4’-DDE 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Shrew: Area A Landfill 
Maximum Concentration 



- 

n. 



4’-DDT 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Food-veg. 
halation 
4ir 
ermal 
Zoil 

OBOE +00 

O.OOEtOO 

O.OOEtOO 

O.OOE+OO 

O.OOEt00 

l.OOE+OO 1 .OOB+OO o.ooE+a 

OBOE+00 l.OOEtOO 1.OOEtOO O.ooEta 

l.OOEtoO 3.00E-02 o.ooEta 

Methyl-2pentanone 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

I1 
la 
10 
lo 

0 

0 

0 
0 
0 
0 

0 

0 

Shrew: Area A Landfill 
Maximum Concentration 



- 3 - 



r\cetone 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Udrin 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

. > 
i 

Shrew: Area A Landfill 
Maximum Concentration 



- 1 I 

- 





.L 

c-3 
c-3 
c3 
CY 
N 
.F 

NOAEL Quotient Index 

Concentration Dose NO&L 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
MaximI’ ?oncentration 

j 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Inhalation 

Soil 

Yroclor-1254 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

.> 

Shrew: Area A Landfill 
Maximum Concentration 



Concentration NOAEL 
Hazard 
Quotient 

Hazard 
Index 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Maximu. )33ntration 



4roclor-1260 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water from Soil 

Food-an. 
Food-veg. 
nhalation 
Air 
>ermal 
Soil 

1.62E+Ol 5.91E+OO l.OOE+OO 1 .OOE+OO 5.91E+OO 
O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO l.OOE+Nl 1 SOE-01 0.OOEfOO 

Predicted 
Concent. Weight From Food from Meat Vegetation 

Shrew: Area A Landfill 
Maximum Concentration 



cl 
.c.J 
c-3 
0 
N 
03 

Shrew: Area A Landfill 
Maximur I pentration 

; . . 

.” 

Concentration Dose NOAJXL 
Hazard 
Quotient 

Hazard 
Index 

4rsenic 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 



Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Benzene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Shrew: Area A Landfill 
Maximum Concentration 



c 3 

f---k 





,< 
1 

, 
. 

. 

‘. 



Benzo@)fluoranthene 
Predicted 

Food-veg. 
Inhalation 
Air 

Dermal 
Soil 

O.OOE+OO O.OOE+OO 1 .OOE+OO 1 .OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO l.OOE+OO 1.OOI3+00 O.OOE+OO 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE-01 OBOE+00 

I 

Benzo(g,h,i)perylene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

: 
c 

Shrew: Area A Landfill 
Maximum Concentration 



:nzo(b)fluoranthene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

:mzo(g,h,i)perylene 
Concentration 

c. 

Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

I I 
I I I I 6.58E-02 

Shrew: Area A Landfill 
Maximu +entration 

I i 



enzo(k)fluoranthene Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

0 

c-3 

6.3 

0 

CA.3 

u-l 

Shrew: Area A Landfill 
Maximum Concentration 





Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

:’ 
,~ 

Shrew: Area A Landfill 
Maximum Concentration 



., 
_-. 

.+ 



Cadmium 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water from Soil 

Zarbazole 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat Vegetation from Water 

Shrew: Area A Landfill 
Maximum Concentration 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

;. -- 

. . 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Maximt, pentration 

t j 



1 arbon disulfide 

ingestion 

Soil 
Water 

Food-an. 
Food-q. 

Inhalation 

Air 
Dermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mg/kgday 
1 JOE-02 7.9SEt03 

O.OOE+OO O.OOEt00 l.OOEtOO l.OOE+OO O.OOEtOl 
O.OOEtOO 0.OOEtOO l.OOEtOO l.OOEtOQ O.OOE+Ol 

O.OOE+OO 0.00EtOO l.&EtOO l.OOE+OO O.OOEtOl 
O.OOE+OO 0.ooE+oo l.OOE+OO l.OOES00 O.OOE+Ol 

O.OOE+OO O.OOE+OO l.OOE.tOO l.OOEtOO O.OOEtOl 

0.OOEtOO O.OOEt00 l.OOEtOO l.OOE-01 O.OOEtOl 

hlorobenzene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Imake Fraction Dose 

>ermal I I I I I I 
Soil O.OOEt00 

I 1 O.OOEtOO~ l.OOEtOOl l.OOE+OO1 O.OOEtOC 
I I I I 

I I I I I 
O.OOE+OO( 1 l.OOEtOO~ l.OOE-011 O.OOEtOt 

Shrew: Area A Landfill 
Maximum Concentration 



NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Chlorobenzene :I Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index - 

Shrew: Area A Landfill 
Msximu 



Predicted 
Concenc. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Predicted 
Concern. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Shrew: Area A Landfill 
Maximum Concentration 



C
Q

0044 



3is-1,3dichloropropene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

Food-veg. 
‘nhalation 
Air 

>ermal 
Soil 

O.OOEtOO O.OOEtOO l.OOEt00 l.OOEt00 O.OOEtOO 

O.OOEtOO O.OOEt00 l.OOEtOO l.OOE+OO O.OOE+OO 

OBOE+00 O.OOEtOO l.OOEtOO l.OOE-01 O.OOEtOO 

II 

Predicted 
Concent. Weight 

Intake Intake from Inlake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

Shrew: Area A Landfill 
Maximum Concentration 



Cis-1,3dichloropropene 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Hazard Hazard 
Index 

Shrew: Area A Landfill 
Maximu’ 



Topper 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Food-veg. 
nhalation 
Air 
)ermal 
Soil 

O.OOE+OO O.OOE+OO l.OOEtOO l.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO 1.OOEtOO 1.OOEtOO O.OOEtOO 

O.OOEtOO OBOE+00 l.OOEtOO 1 XKIE-02 O.OOE to0 

I 

Cyanide 
Predicled 
Concent. ‘Weight 

Intake Inrake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Shrew: Area A Landfill 
Maximum Concentration. 



f 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Maximu, *?centration 

I 



bi-n-butylphthalate 
Predicted 
Concent. Weight 

Intake Intake from Intake. Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

1ibenzo(a,h)anthracene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction DoSe 

c.3 
C3 
r.3 
cl 
-r 
Lb 

Shrew: Area A Landfill 
Maximum Concentration 



_ 



Xbenzofuran 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Shrew: Area A Landfill 
Maximum Concentration 





Dierhyl phthalate 
Predicted 
Concern. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Inhalation 
Air 

Dermal 
Soil 

O.OOE+OO 0.ooE+oo 1.OOEtOO l.OOEtOO O.OOEtOl 

OBOE i-00 O.OOE+OO l.OOEtOO l.OOE-01 0.OOE-tM 

Predicted 
Concern. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Shrew: Area A Landfill 
Maximum Concentration 



L 
: 

:c.J 
c.3 
w 
CJ 
c-n 
c 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

1 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Maximor 3 



ndosulfan sulfate 
Predicted 
Concern. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Endrin 
Predicted 
Concern. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

C 
; 

Shrew: Area A Landfill 
Maximum Concentration 



. _.__.. __ . .A.. 

\ 
ndosulfan sulfate 

Shrew: Area A Landfill 
Maximu 



Endrin aldehyde 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Shrew: Area A Landfill 
Maximum Concentration 





Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Shrew: Area A Landfill 
Maximum Concentration 



NOAEL 
Hazard 
Quotient 

Hazard 
Index 

c 
L 
i 

s.’ ..( 
: i ,. Hazard Hazard 

Index a 
I.,. 

L 

Shrew: Area A Landfill 
Maximur TTcentration 

.: .> 



Fhtorene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

c-3 
c) 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

r-3 amma-Chlordane Concent. Weight From Food from Meat Vegetation from Water 

Shrew: Area A Landfill 
Maximum Concentration 



^ 

CD 
u 
CJ 
CY 
cn 

Shrew: Area A Lendfill 
Maximu ‘pentration 

luorene 
Concentration Dose NOAJZL 

Hazard 
Quotient 

Hazard 
Index 

iamma-Chlordane 

i 

Hazard Hazard 
Concentration Dose NOAEL Quotient Index 

Soil O.OOE+OO OBOE+00 9.16E-01 O.OOE+OO 

‘otal 3.99E-02 



ndeno(l,2,3-Cd)pyrene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Inlake Fraction Dose 

I l.OOE+OO O.OOEtOl 

II Water 1 O.OOE+OO( I I I 1 O.OOE+OO~ I I l.OOEtOO l.OOEtOO O.OOE+Ol 
l.OOEtOO l.OOEtOO O.OOEtO[ 
1.OOEtOO l.OOE+OD O.OOEtOl 

. Food-an. 
Food-veg. 

Inhalation 
Air 

O.ooB+OO O.OOE+OO 
O.OOE+OO 0.ooE+oo 

I 
O.OOE+OO O.OOE+OO~ l.OOE+OG 1 l.OOEtOO O.OOEtOl 

Soil 1 O.OOE+001 I I I I 1~ o.ooE+oo1 I 1 l.OOE+OO 1 BOE-02 OBOE tOl 

Food-veg. 
Inhalation 
Air 

Dermal 
Soil 

O.OOEtOO 0.00EtOO I.OOEtOO l.OOEt00 O.OOE+Ot 

0.ooEtoo O.OOE+OO l.OOEtOO l.OOE+OO O.OOE+OC 

O.OOEt00 O.OOEtOO l.OOE+OO l.OOE-02 O.OOEtOC 

Shrew: Area A Landfill 
Maximum Concentration 



n 



c3 
c3 
c-3 
u 
M 
CJl 

ad 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake DieIary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

. 

Manganese 
Predicted 
Concent. Weight 

kg 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air intake Fraction Dose 

mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
lhneestion 
r-------- 

Soil 
Water 
Food-an. 
Food-veg. 

Inhalation 
Air 

1.50E-02 7.95E t03 
2.12E+02 2.25E+Ol l.OOEtOO l.OOEtOO 2.25EtOl 
O.OOE+OO O.CGE+OO l.OOEt00 l.OOEtOD O.OOE+O( 
4.24EtOl l.SSE+Ol l.OOEtOO l.OOEtOO 1.55EtOl 
OBOE+00 O.OOEtOO l.OOE+OO l.OOE+OO O.ooE+OC 

O.OOEt00 O.OOEt00 l.OOEt00 l.OOE+OO O.OOE+OC 
I 

I I I I I I I I I I I I 
1 O.OOEtOOj OBOE+001 1 l.OOE+OOl l.SOE-011 O.OOE+DC 

Shrew: Area A Landfill 
Maximum Concentration 



cad 
Concentration Dose NOAEL 

Ha&d 
Quotient 

Hazard 
Index 

langanese 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil O.OOE+OO O.OOEtOO 1.76E+Ol O.OOEtOO 

btal 2.16E+OO 

Shrew: Area A Landfill 
Maximur ‘scentration 

1 1. 1 ,‘ 



Tl 
r-3 
l-3 
cn 
c-3 
u 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Soil 1 O.OOEtOO~ I I I I I O.COEtOO1 I 1 l.OOE+OO~ l.OOE-OZj O.OOE+OO 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

?, 

Shrew: Area A Landfill 
Maximum Concentration 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

-._ 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Maximur ’ centration 

1 



Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Water 
. Food-an. 

Food-veg. 
Inhalation 
Air 

Dermal 
Soil 

OBOE+00 O.OOE+OO l.OOEtOO l.OOEtOO O.OOE+Ol 
8.08E43 2.968-03 l.OOE+OO l.OOE+Oo 2.963-o: 

O.OOE+00 O.OOE+M) l.OOEtOO l.OOEtOO O.OOEtOl 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOEtOO O.OOEto( 
I 

O.OOEtOO O.OOEtOO l.OOE+OO l.OOE-01 O.OOEtO( 

b aphthalene 

ngesdon 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water. from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday . mglkglday mglkglday 
I 1 1.50E-021 7.958+031 I I I 

mglkgday 
I I I I 

1 O.OOE+OO~ I 1 
I 

O.OOE+OOl 1 l.OOE+OO~ l.OOE+@Jl O.OOE+OC 
Water 1 O.OOEtOOj I I I 1 O.OOE+OlJl I I 1 l.OOEtOO~ l.OOEtOO~ O.OOEtoI 
Food-an. 1 O.OOEtOOl 1 O.OOE+OOl I I 1 l.OOE+OO~ l.OOEtOOl O.OOEtOC 

II Food-veg. 1 O.OOEt001 ! ! 1 O.OOE+OOj I I I 1 l.OOE+OO~ l.OOE+OO~ O.OOEtOC 

Air 
Dermal 
Soil 

O.OOE+OO O.OOEtOO l.OOE+OO l.OOEfOO 0.ooEtoc 

O.OOE+OO O.OOEtOO 1 .OOE+OO 1.50E-01 O.OOE+OC 

Shrew: Area A Landfill 
Maximum Concentration 



-Z E 

- 



/I Nickel 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

XDD 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Shrew: Area A Landfill 
Maximum Concentration 



P 

II 

11 

I 

1 

( 

I 

E 

I 

1 

lickel 
Concentration Dose NOAE?L 

Hazard 
Quotient 

Hazard 
Index 

XDD . Hazard Hazard 

I I I I I 
rota1 I I 7.488+06 

Shrew: Area A Landfill 
Maximur ycentration 



?henanthrene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

nhalation 
Air 
)ermal 
Soil 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+Ot 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE-01 O.OOE+Ot 

CI 
t-3 
r-3 
CD 
-4 
w 

Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Shrew: Area A Landfill 
Maximum Concentration 



- 

E 8 T 

- - 



. 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Fond from Meat Vegetation from Water 

Q 
c.3 
cl 
0 
Y 
C? 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Fond from Meat Vegetation from Water 

I 

Shrew: Area A Landfill 
Maximum Concentration 



Concentration Dose NO/&L 
Hazard 
Quotient 

Hazard 
Index 

_= Silver Hazard Hazard 
Concentration Dose NOAEL Quotient Index 

Shrew: Area A Landfill 
Maxjmurr yentration 



ityrene 

ngestion 

Soil 
Water 

Food-an. 
Food-veg. 
nhalation 
Air 
)ermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mgikgday 
1.5OE-02 7.958+03 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOEtOO O.OOE+O 
O.OOEtOO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+OI 

0.OOEtOO 0.00EtOO l.OOE+OO l.OOE+OO O.OOEtD 
O.OOE+OO O.OOEtOO l.OOEtOO l.OOEt00 0.OOE-tO 

O.OOEtOO 0.OOEtOO l.OOEtOO l.OOE+OO O.OOE+O 

O.OOE+OO O.OOEt00 l.OOEtOO l.OOE-01 O.OOEt(H 

‘etrachloroethene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Soil 1 o.wEtw~ I I I I I U.UUE+UUl I I I.OOEtWl l.WE-011 O.WE+O( 

Shrew: Area A Landfill 
Maximum Concentration 



cl 

w 

C-Y 

Q 

U 

03 

x- .,,. 

.; 

.. i 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

etrachloroethene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I I 

otal 8.55E-03 

Shrew: Area A Landfill 
Maximur “yentration 



Predicted 
Concent. Weight From Food from Meat Vegetation from Water 

Focd-veg . 
nhalation 
Air 
>ermal 
Soil 

I 
O.WEtW O.WEtW l.WEtW l.WEtW O.WEtW 

O.WEtW O.WEtW l.WE+W l.WEtW O.WEtW 

O.WE+W O.WE+W l.WE+O@ l.WE-01. O.WEtW 

roluene 
Predicted 
Concent. Weight From Food from Meat Vegetation from Water 

Shrew: Area A Landfill 
Maximum Concentration 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

NOAEL 
Hazard 
Quotient 

Hqzard 
Index 

Shrew: Area A Landfill 
Maximu Zncentratlon 

I 
r’ 



rans-1.3dichloropropene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

richloroethene 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Shrew: Area A Landfill 
Maximum Concentration 



rans-1,3dichloropropene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

_ Ingestion 
Soil 
Water 
Food 

/_ Inhalation 
Air 

; Dermal 
,- Soil 

2.WEJ33 2.12E+l4 2.80E-01 7.5713-04 
O.WEtW O.WEtW 2.80E-01 O.WE+W 
2.698-03 9.85E-04 2.80E-01 3.52E-03 

O.WEtW O.WE+W 2.80E-01 O.WEtW 

O.WE+00 O.WEtW 2.8OE-01 O.WE+OO 
I 

I I I I I 4.28E-03 

Shrew: Area A Landfill 
Maximum Yncentration 

) ) 



ylenes, total 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

w 
a 
c3 
0 
CD 
W 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Shrew: Area A Landfill 
Maximum Concentration 



NOAEL 
Hazard 
Quotient 

Hazard 
Index 

I I I I I 

Total I 1.09E +02 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Maximum- ̂ vcentratlon 

1 





Red Tail Hawk: Area A Landfill 
Maximum Concentration 



II Predicted Chemical Concentration by Media (mglkg) except air (nghn3) and water (mg/L) .’ I 
Area A Landfill 

Chemical 

karbon disulfide 

I: 
Chlorobenzene 
I*.L..r..e.- 

a- O.OOE+OOl O.OOE+OO~~ 

Ingestion Inhalation Dermal 

Soil Water Food-Animal Food-Veget. Air Soil 

’ DOE+00 O.OOE+oO O.oOE+OO o.oa-. __, -.--- ~~, 

1 4.5OE+OO O.OOE+OO 8.83EM OBOE+001 O.OOE+OO~ O.OOE+OO 
nnlx IOE+OO 

lo 
,I O.OOE+OOl O.OOE+OO 

lb D 2SOE+OO) O.OOE+OO) 8.935021 O.OOE+OOl O.OOE+oO( O.OOE+OO 1 

Phenamhrene 1.5OE-01 O.OOE+OO 1.23E-04 O.OOE+OO O.OOE+OO O.OOE+OO 

Pyrene l.lOE+OO O.OOE+OO 4.72E-03 O.OOE+OO OBOE+00 O.OOE+OO 

Selenium 4.7OE-01 O.OOE+OO 2.38E-03 O.OOE+OO OBOE+00 O.OOE+OO 
)Silver O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

. 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 

OQ0002 



f 

000003 
Red Tail Hawk: Area A Landfill 
Maximum Concentration 



#f--Y 



RISK ASSESSMENT SPREADSHEET - INGESTION OF SOIL 
Area A LuxlfiIl 

URE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
CEPTOR: RED-TAILED HAWK 

pEMICAL HAZARD QUOTIENT 
!I 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



K ASSESSMJ3NT SPREADSHEET - INGESTION OF SOIL 

XPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEf+ICAL 
CEPTOR: RED-TAILED HAWK 

1: HAZARD QUOTIENT 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 

01100 06 



RISK ASSESSMENT SPREADSHEET - INGESTION OF SOIL 
Area A Landfdl 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: RED-TAILED HAWK 

CHEMICAL HAZARD QUOTENT 

Styme 
Tetrachloroethene 
Thallium 
Toluene 
Tram-1,3dichloroprpene 
Tricbloroethene 
Vanadium 
Viiyl acetate 
Xylenes, total 
zinc 

I O.OOE+OO 
5.71E-05 

O.OOE+OO 
6.16E-06 

O.QOE+OO 
2.86E-05 

O.OOE+OO 
O.OOE+OO 
7.28E-01 

1 3.57E+oo 
I 

II 
I I I 

I I I 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



K ASSESSMENT SPREADSHEET - INGESTION OF WATER 

XPOSURE SCENARIO: THIS ASSUME-S THE WORST CASE FOR EACH m+~ _, 
RED-TAILED HAWK II 

CAL HAZARD QUOTIENT 

:-,, 

Red Tail Hawk: Area A Landfill 
Maximum Concentration I 



i .., 

K ASSESSMENT SPREADSHEET - WGESTION OF WATER 

THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
CEPTORi RED-TAILED HAWK 

HAZARD ouoTlElw 

Carbon disulfide O.OOE+O!l 
Chlorobenaene OBOE+00 
Chloworm OBOE+00 
k!hl&r: dwv O.OOE+OO 
Chromium 
Chrysene 
Cis-I ,3dichloropropene 
Cobalt 
Copper 
fianide 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.llOE+OO I I I _.__ - __ 

I I I O.OOE+OO 
Dibenxo(a,h)apthracene 
Dibenxofuran 
Dieldrin 
Diethyl phthalate 
Endosulfan ii 
Endosulfan sulfate 
Endrin 
Endrin aldehvde 

IF---- 
-- ------, -- 

ndrin ketone 

I O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OBOE+00 
O.OOE+OO 

I I O.OOE+OO 

! I I O.OOE+OO 
I I I O.OOE+OO 

O.OOE+OO 
I I I O.OOE+OO 

emachlor moxide 

I I I O.O4IE+OO 
O.OOE+OO 

I I I O.OOE+OO 
-r------ 

eno(l ,Zg-Cd)pyrene 
I I 

_ - _ _ 

I I I O.OOE+OO 
NIA 

I I I -.-- - -- 

I I I O.OtlE+OO 
Mercury 
Methoxychlor 
Methylene chloride 
Naphmalene 
Nickel 
bcDD 
Phenanthrene 
Pvrene 

OBOE+00 
O.OOE+OO 
OBOE+00 
O.OOE+OO 
OBOE+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Selenium 

II Silver 
I I I 0.OOE+OO 

O.OOE+OO 
I I I 

IP . + 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



1 n 
RISK ASSESSMENT SPREADSHEET - INGESTION OF WATER 
AreaALJUKIfill 
EXPOSURE SCENARIO: THIS ASSUMES’THE WORST CASE FOR EACH CI-IEMICAL r ., I . -“.. 
RECEPTOR: RED-TAILED, HAWK 

I.. ,.?- 

c!mcAL HAZARD QUOTIENT 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 

1300010 



K ASSESSMENT SPREADSHEET - INGESTION OF FOOD 

THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
CEX’TOR: RED-TAILED HAWK 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



K ASSESSMENT SPREADSHEET - ICNGESTION OF FOOD 

THE WORST CASE FOR EACH CHEMICAL 

CAL HAZARD QUOTIENT 
_ _ 2% II 

I I I 

TOTAL 3.1m+u3 

n 

n 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



ARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
TAILEDHAWK 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



., 
,~ I. . , _ 

_. ,.” _ “..^.._ ._. _ ,, _ .I ,._^ ” .,., ” ._ 

. ., _. 

-2. _‘, ~. 



II I ,4-Dichlorobenzene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



/I 1 ,4-Dichlorobenzene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Ingestion 
Soil 
Water 

Food 

O.OOEtOO O.OOE+OO 8.57EtOO 0.ooEtoo 
O.OOEtOO OBOE+00 8.57E+OO O.OOEtOO 
O.OOEtOO O.OOEtOO 8.57E-I00 O.OOEtOO 

Air 
Dermal 
Soil 

O.OOEt00 O.OOEtoo 8.57EtOO O.OOEtOO 

O.OOE+OO O.OOEtOO 8.578-i-00 O.OOEtOO 

I I I I I 
rota1 O.OOEtOO 

CD 
c.3 
cl3 
CY 
-A 

a, 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: Area A Landfill 
Maximur qcentration 



,4’-DDD 
Pre4iicte4l 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

,4’DDE 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicte4i 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



c.3 
w 
CL3 
w 
J 
a3 

4 ,4’-DDD 

Ir 

,4’-DDE 

I@ 

D 

Tl 

4, 

In 

1 

In 

D 
( 

Tl 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: Area A Landfill 
Maximu vicentration . 

.$ 



a 
cl 
w 
Q 
J 

CD 

4 

Ir 

Ir 

D 

4. 

In 
t 
7 

1 
I 

In 
1 

Dl 
I 

,4’-DDT 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

,Methyl-Z-pentanone 
Predicted 
Concent. Weight 

Imake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



,4’-DDT 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

-Methyl-2-pentanone 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I 
btal I I I I 0.ooEtoo 

Red Tail Hawk: Area A Landfill 
Maximu lncentration 



Acetone 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



Concentration 
Hazard Hazard 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: Area A Landfill 
Maximur ‘7centration 

i 



Alpha-Chlordane 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted Predicted 
Concent. 

Intake Intake Intake from Intake from Intake Intake Dermal Uptake Dietary Intake Dermal Uptake Dietary Intake 
Weight From Food from Meat From Food from Meat Vegetation Vegetation from Water from Water Aluminum 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



phaChlordane 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

uminum 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

mglkg mglkgday 

! ! ! ! ! II 
Soil 
Water 
Food 

Inhalation 
Air 

O.OOEtOO O.OOEtOO 2.23EtOl O.OOEtOO 
OBOE+00 0.OOEtOO 2.23EtOl O.OOEtOO 
0.00B440 O.OOEt00 2.23EtOl O.OOEtOO 

O.OOEtOO O.OOEtOO 2.23EtOl O.OOEtOO 

Soil I O.OOE+OOl O.OOEtOO~ 2.23EtOlI O.OOEtOO I 
I I I 

Red Tail Hawk: Area A Landfill 
Maximu jvzentration 



1 ‘; n 
- 

: c c 

a. 
- 



, 



)roclor-1260 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

4rsenic 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



oclor-1260 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Ingestion 
Soil 
Water 
Food 

1.20EtOl 2.4OE-02 7.20E-02 3.33B-01 
O.OOEtOO O.OOEtOO 7.208-02 O.OOE+OO 
2.15EtOO 2.10E-01 7.20E-02 2.92EtOO 

Air ! O.OOE+OOj O.OOE+OOl 7.20E-021 0.ooE+oo ! 
Dermal 
Soil 0.OOE-t00 0.OOE-b00 7.20E-02 O.OOEtOO 

otal I I I I I 3.268-i-00 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: Area A Landfill 
Maxim1 ytcentration 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Fond from Meat Vegetation from Water 

Concent. Weight 
Dermal Uptake Dietary Intake 

From Food from Meat Vegetation from Water 

Red Tail Hewk: Area A Landfill 
Maximum Concentration 



CJ 
cl 
c.3 
u 
CJJ 
a 

Barium 
Concentration Dose 

mglkg mg/kgday 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

hgestion 
Soil 
Water 
Food 

1.99EtO2 3.9833-01 8.33B-01 4.78E-01 
O.OOEtOO O.OOE+OO 8.33841 O.OOE+OO 

1.018-02 9.89E-04 8.33E-01 1.19E-03 

Air 
Dermal 
Soil 

O.OOE+OO 0.OOE+OO 8.33E-01 O.OOE+OO 

o.ooE+oo O.OOE+OO 8.338-01 O.OOEtOO 

enzene Hazard Hazard 
Concentration Dose NOAEL Quotient Index 

mglkg mglkgday 
I I I I I 

otal I I I I I O.OOEtOO 

Red Tail Hawk: Area A Landfill 
Maximv ’ centration 

f 
J 

i 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
: Vegetation from Water from Soil Soil Air Intake Fraction Dose 
1 mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
I I I I I I I I 

Water 
Food-an. 
Food-veg . 

I I I 

1 .OOE+OO l.OOEtOO 4.OOE-04 
O.OOE+OO O.OOEtOO l.OOE+OO 1 .OOE to0 OBOE+00 

2.31E-03 2.26E-04 l.OOEtOO l.OOE+OO 2.26E-04 
O.OOE+OO OBOE+00 l.OOEt00 l.OOE+OO O.OOE+OO 

u 
fz3 
CZJ 

Water 
w Food-an. 
- Food-veg. 

Inhalation 
Air 

Dermal 
, Soil 

Predicted 

O.OOE+OO 
5.15E-03 

O.OOEtOO 

O.OOE+OO 

O.OOEt00 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

. 
. 

O.OOE+OO l.OOEtOO l.OOE+OO O.OOEt00 
5.048-04 l.OOEt00 1 .OOE+OO 5.04E-04 

O.OOE+OO l.OOEtOO l.OOEtOO O.OOE+OO .-, 

OBOE+00 l.OOEtOO l.OOEtOO OBOE+00 

O.OOE+OO l.COEtOO 1 BOE.02 O.OOE+OO 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



Concentration Dose NOffiL 
Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: Area A Landfill 
Maximur 

) 
centration 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

bermal I I I I I I I I I I I I 
Soil 1 0.ooE+001 O.OOE+OO~ 1 l.OOE+OO~ l.OOE-011 O.OOEtOO 

I 

enzo(g,h,i)perylene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



a 
CZJ 
C--3 
a 
W 

‘c‘ 

Benzo(b)fluoranthene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Benzotg,h,i)perylene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

ingestion I I I II 
Soil 4.40E-02 8.8OE-05 2.OOE01 4.40E-04 
Water 0.ooEtoo O.OOE+OO 2.oOE-01 0.OOE-t00 
Food 2.128-02 2.08E-03 2.OOE-01 1.04E-02 

inhalation 
Air 

Dermal 
Soil 

O.OOEt08 O.OOEtOO 2.00E-01 O.OOEtOO 

O.OOEtOO O.OOEtOO 2.OOE-01 O.OOEtOO 

I I I I I 
rotal 1.08E-02 il 

Red Tail Hawk: Area A Landfill 
Maximu, vrcentration 

) _ 

\ 
$ 





.cY 
cl 
ix 
u 
CJ 
03 

enzo(k)fluoranthene Hazard Hazard 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: Area A Landfill 
Maximt, vcentration 

I 



ervllium 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



Hazard Hazard 

is(2ethylexyl)phthalate 
Concentration 

Hazard Hazard 

0 
0 ‘. 
0 
0 
W 
03 

Red Tail Hawk: Area A Landfill 
Maximur ‘vcentration 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Food-veg. 
Inhalation 
Air 

Dermal 
Soil 

O.OOEtOO O.OOE+OO 1 .OOE+OO l.OOEt00 O.OOEtO 

O.OOEtOO O.OOE+OO l.OOEtOO l.OOEtOO OBOE-N 

0.OOEtOO O.OOE+OO 1 .OOE+OO 1 .OOE-O2 O.OOE+O 

Zarbazole 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



0 
0 
0 
0 
.P 
a 

1 Cadmium 
Concentration Dose NOAEL 

Hazard Hazard 
Quotient Index 

Carbazole 
Concentration Dose NOAEL 

Hazard Hazard 
Quotient Index 

Red Tail Hawk: Area A Landfill 
Maximur --ncentration 



:arbon disullide 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake 

Weight From Food from Meat Vegetation from Water 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



Carbon disultide 

ingestion 

Soil 
Water 

Food 
inhalation 
Air 

Dermal 
Soil 

Concenwation Dose 

wk mglkgday 

O.OOEtOO O.OOE+OO 
0.OOE-t00 0.ooEtoo 

O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO 

NOAEL 

l.lOEtOO 
l.lOEtOO 

l.lOEt00 

l.lOEtOO 

l.lOEt00 

Hazard 
Quotient 

O.OOE+OO 
O.OOE+OO 

O.OOEtOO 

O.OOEt00 

O.OOEtOO 

Hazard 
Index 

rota1 OBOE+00 

II Chlorobenzene 
Concentration 

Red Tail Hawk: Area A Landfill 
Maxim1 ncentration 

1 



:hromium 
Predicted Intake Intake from Inrake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Food-veg. 
lhalation 
Air 
lermal 
Soil 

0.OOEtOO O.OOEtOO l.OOE+OO I.OOEtOO O.OOEtM: 

O.OOE+OO O.OOEt00 l.OOEtOO l.OOEtOO O.OOE+O( 

OBOE+00 O.WEtOO l.OOEtOO 1 .OOE4l O.OOEtO( 

0 
CJ 
Lx3 
0 
-c- 
W 

Aed Tail Hawk: Area A Landfill 
Maximum Concentration 



Concentration 

c-3 
a 
CJ 
c.3 
a- 
.F 

Concentration 

Red Tail Hawk: Area A Landfill 
Maximu ncentration 

1 
j 



Xs-1,3dichloropropene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

:obalt 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



Red Tail Hawk: Area A Landfill 
Maximur ‘qncentration 

I 

Cis-1,3dichloropropene 
Concentration Dose NOAEL Quotient Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 



om 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Food-veg. 
ihalation 
Air 
ermal 
Soil 

O.OOE+OO O.OOE+OO l.OOE+OO 1.OOEtOO O.OOEtOI 

0.ooE+oo O.OOEtOO 1.OOEtOO l.OOEt00 O.OOEtO 

0.ooEtoo O.OOE+OO l.OOE+OO 1 .OOE-O2 O.OOE+O 

yanide 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

II 
0 
1 
0 

0 

0 

4 
D 
4 
0 

0 

0 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



Cyanide II Concentration Dose NOAJZL 
Hazard 
Quotient 

Hazard 
Index 

I I I I I 
otal 8.51E-04 

Red Tail Hawk: Area A Landfill 
Maximu- vcentration 

1 ) 



Ii-n-butylphthalate 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

ribenzo(a,h)anthracene 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose. 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



w 
0 
c.3 
0 
u-l 
0 

Concentration Dose NOAJZL 
Hazard 
Quotient 

Hazard 
Index 

Air 
Dermal 
Soil 

Total 
I- 

O.OOE+OO 0.ooE+oa 4.44E-02 O.OOE+OO 

O.OOEtOO O.OOEtOO 4.44W2 O.OOEtOO 

3.358-03 

ibenzo(a,h)anthracene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: Area A Landfill 
Maximur ‘Tncentration 

? 



s-3 
C-J 
I’ > 
CY 
cn 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Food-veg. 
[nhalation 
Air 

Dermal 
Soil 

0.ooEtoo O.OOEtOO 1.OOEtOO l.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO l.OOEtOO l.OOEtOO O.OOEtOO 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE-01 O.OOEtOO 

I 

Dieldrin 
Predicted Intake Intake from Intake Dermal Uptake Dietary Inrake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



w 
w- 
c-3 
0 
u! 
KJ 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Soil O.OOEtOO O.OOEtOO 2.OOE-01 0.OOEtOO 

Total O.OOE+OO 

Concenlration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: Area A Landfill 
Maximu pentration 

,I 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



Diethyl phthalate 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

rotid 
I I I I I 

I I O.OOEtOO 

CT.3 
w 
C-Y 
0 
cn 
F 

Red Tail Hawk: Area A Landfill 
Maximu Lncentration 

) 



c-3 
Cl) 
I3 
0 
ul 
u-l 

Sndosulfan sulfate 
Predicted Intake Inrake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Food-veg. 
hhalation 
Air 

1ermal 
Soil 

0.ooEtoo O.OOEtOO 1.OOEtOO l.OOEtOO O.OOE+OO 

O.OOEtOO O.OOEtOO l.OOEtOO l.OOEtOO O.OOEtfJO 

O.OOEtOO 0.OOEtOO l.OOEt00 1 .OOE-Ol O.OOEt00 

I 

3ndrin 
&dicted Intake Intake from Intake Dermal Uptake Dietary Intake 

From Food from Meat Vegetation from Water 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



ndosulfan sulfate 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: Area A Landfill 
Maximur ~Qcentration t 

! 



0 
Cl 
c.3 
0 
u-l 
U 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted Predicted Imake Imake Intake from Intake from Intake Intake Dermal Uptake Dietary Intake Dermal Uptake Dietary Intake 
From Food from Meat From Food from Meat Vegetation Vegetation from Water from Water 

II Air 1 O.OOEtOO~ I I I I 1 O.OOEtOO~ l.OOEtOO~ l.OOE+OOj 

1 Soil 1 O.OOEtOOl I I I I I o.ooatool I 1 l.O@EtOOl l.OOE-OZl O.OOEtOO~ 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



Concentration 

Red Tail Hawk: Area A Landfill 
Maximu- 1 Tncentration 



0 
CD 
c-3 
CY 
cn 
CD 

Ethylbenzene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Food-veg. 
Inhalation 
Air 

Dermal 
Soil 

O.OOEt00 O.OOEtOO l.OOEt00 l.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEt00 l.OOEt00 1.OOEtO4 O.OOEtOO 

O.OOEtOO OBOE+00 l.OOEt00 1 BOE-01 OBOE to0 
I 

Fluoranthene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



Ethylbenzene 

I 
Ingestion 

Soil 
Water 
Food 

Concentration Dose 
mglkg mglkgday 

NOAEL 
Hazard 
Quotient 

1,40E+Ol 2.808-02 8.16E-01 3.43E02 
O.OOE+OO 0.ooE+oo 8.16E41 0.ooE+oo 

5.61Ea4 5.5OEXI5 

Hazard 
Index 

-I 

8.16E-011 6.74E-05 II 

0 
CD 
c3 
0 
cn 
a 

Hazard Hazard 

Red Tail Hawk: Area A Landfill 
Maximv ‘9centration 

) 



a 
a 
i:3 
a 
u-l 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 

Samma-Chlordane 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

From Food from Meat Vegetation from Water 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



I/ Fluorene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil O.OOE+OO O.OOE+00 1.25E+OO 0.ooE+oo 

Total OBOE+00 

Gamma-Chlordane 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
index /I 

Red Tail Hawk: Area A Landfill 
Maxlmur *.yncentration 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Water 
Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

0.ooE+oo O.OOE+OO l.OOE+OO l.OOE+OO O.ooE+O 

O.OOE+OO OBOE+00 1 .OOE+OO l.OOE+OO O.OOE+O 

O.OOE+OO O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOE+O 

O.OOE+OO O.OfiE+OO l.OOE+OO l.OOE+OO O.OOE+O 

0.ooE+oo O.OOE+OO 1 .OOIX+OO 1 .OOE42 O.OOE+O 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



cl 
w 
w 
0 
cn 
-F 

hdeno(l,2,3Xd)pyrene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil O.OOE+OO O.C@E+OO 2.OOE-01 O.OOE+OO 

rota1 O.OOE+OO 

Iron Hazard Hazard 
Concentration Dose NOAEL Quotient Index 

rotal 
I I 
I I I I I O.OOE+OO 

Red Tail Hawk: Area A Landfill 
Maximur ‘Jcentration 

> 



Predicted Intake Intake from Intake Dermal Uptake dietary Intake 

Food-veg. 
hhalation 
Air 

Dermal 
Soil 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+OO 

O.OOE+OO OBOE+00 l.OOE+OO l.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE-01 O.OOE+OO 

I 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



w 
w 
CT> 
a 
cm 
cl3 

,ead 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Ianganese 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I I 
. . 

Red Tail Hawk: Area A Landfill 
Maximur Yncentration 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



Hazard Hazard 

ethoxychlor 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I I 
O.OOE+OO~ O.OOE+OO~ 4.OOE-OlI O.OOE+OO 

I I I I I 
otal 1 .OlE-O4 

Red Tail Hawk: Area A Landfill 
Maximur --ncentration 

1 > 



Methylene chloride 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose N 

Food-an. 
Food-veg. 

Inhalation 
Air 

)ermal 
Soil 

3 -03E-09 2.9713-10 l.OOE+OO l.OOE+00 2.97E-10 
O.OOEtOO O.OOE+00 1.OOE+OO l.OOE+OO 0.OOEtOO 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+OO 

0.OOE+OO O.OOE+OO 1.OOE+OO 1 .OOE-Ol 0.OOE+OO 

Predicted Predicted Intake Intake Intake from Intake from Intake Intake Dermal Uptake Dermal Uptake Dietary Intake Dietary Intake 
From Food from Meat From Food from Meat Vegetation Vegetation from Water from Water 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



ethylene chloride 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

mglkg mglkgday 
:ngestion 
Soil 
Water 
Food 

6.OOE-03 1 a20E-05 5.858-01 2.05E-05 
O.OOE+00 O.OOE+OO 5.858-01 O.OOE+OO 

3.03Ea9 2.97E-10 5.85B61 5.07E-10 

Air ! O.OOE+OO~ O.OOE+OOj 5.85EalI O.OOE+OO ! 

Soil 

rotai 

O.OOE+OO O.OOE+OO 5.85E~l O.OOE+OO 

2.05E05 

Concentration 
Hazard Hazard 

II Soil I O.OOE+OO~ O.OOE+OOl 4.C’JEtOO~ O.OOE+OO I I I I 
I I I I I 

Otal OBOE+00 

Red Tail Hawk: Area A Landfill 
Maximuv “?ncentration 

) 

/ 

,> 

. 

I ’ 
> 



ickel 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



NOAJZL 
Hazard 
Quotient 

Hazard 
Index 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: Area A Landfill 
Maxlmur ‘icentration 

I 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



henanrhrene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil O.OOE+OO 0.00EtOO 5.13E-02 0.ooB+oa 

Total 6.08E43 

Hazard Hazard 

CJ 
0 
CJ 
w 
U 
f 

Red Tail Hawk: Area A Landfill 
Maximur ‘vcentration 

1 
i 



Selenium 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Prediclcd Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



NOAJZL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: Area A Landfill 
Maxim1 \ncentration 

! 



3tyrene 

Predicted Intake Intake from Intake Dermal Uptake Dietaty Intake Uptake Fractional Absorption 

Food-veg. 

nhalation 

Air 

IermaI 

Soil 

O.OOE+OO OBOE+00 1 .OOE+OO l.OOE+OO O.OOEfOO 

O.OOESOO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 1 .OOE+OO l.OOE-01 O.OOE+OO 

II Tetrachloroethene 

Predicted 

Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose II 

Soil 1 O.OOE+OOl I I I I I O.OOE+OOl I 1 l.OOE+001 l.OOE-01 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

etmctdoroethene 

Concentration Dose NOAEL 

Hazard 

Quotient 

Hazard 

Index 

Red Tail Hawk: Area A Landfill 
Maximlr ‘9ncentration 

J 1, 



Predicted 

Content. Weight 

Intake Intake from intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted, 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Ingestion 
soil 
Water 
Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
soil 

1 HE-02 
O.OOE+Oll 

2.22E-07 
O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+Ot 

O.OOE+OO 1 .OOE+OO 1 .OOE51 O.OOE+Ot 

mglkgday 

3.20E-0: 
O.OOE+Ol 

2.18E5I 
O.OOE+O( 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



2 : c I t 2 : I ; i : . : f . . : : 



T 

11 

II 

D 

T 

I1 

II 

D 

‘mm-1,3dichloropropene 

Predicted 

Concent. Weight 
Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

‘richloroethene 

Predicted Intake Intake fmm Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 
kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 

I * ^^_ _,. . ,.I... ,xP I I I I I I I I igestion 
soil 
Water 
Food-an. 
Food-veg. 
. . . 
malatron 
Air 
lermal 
Soil 

1sJ3c+w I.u.5C+u> 
2 .OOE-03 4.OOE-06 1 .OOE+OO l.OOE+OO 4.OOEQ 

O.OOE+OO O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOE+OI 

1.928-08 1.88E-09 1 .OOE+OO 1 .OOE+OO 1.88EQ 

1 O.OOE+OO~ I I 1 OBOE+001 I I I 1 l.OOEt001 1.OOE-I -00 O.OOE+OI 
I I I I I I 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO OBOE+01 

O.OOEt00 O.OOE+OO I .OOE+00 l.OOE51 O.OOEtOI 

C.3 
f2.Y ,... . 3 L__ 
CJ 
CD 
A 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



‘MS-1,3dichloropropene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

richloroethene 
Concentration 

Hazard Hazard 
I ’ Dose NOAEL Quotient Index 

Red Tail Hawk: Area A Landfill 
Maximur ;yentration 



Kylenes, total 

ngestion 
Soil 
Water 
Food-an. ’ 
Food-veg. 
nhalation 
Air 

)ermal 
soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1+03E+OO 1.03Et05 

7.50EtOl 1.50E-01 l.OOE+OO 1.00E+OO 1.5OE-a 
0.OOEtOO O.OOEt00 l.OOE+OO l.OOE+OO O.OOEtO 
4.55EtOl 4.46Et00 l.OOEt00 l.OOEt00’ 4.46E+O 
OBOE+00 OBOE+00 1 .OOE+OO 1.00E+OO OBOE+0 

O.OOE+,OO 0.OOEtOO l.OOEtOO 1.OOE+OO O.OOEt0 

O.OOEt00 OBOE+00 l.OOE+OO l.OOE-02 O.OOEtO 

Zinc 

Ingestion 
soil 
Water 
Food-an. 
Food-veg. 

hhalation 
Air 

La1 
soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.03E-e00 1.03EtO5 

2.14Et03 4.28E+OO 1 .OOE+OO l.OOEtOO 4.288+0 
O.OOE+OO O.OOEt00 l.OOEt00 l.OOEt00 O.OOE+O 
l.llEf02 l.O9E+Ol l.OOEtOO l.OOEtOO l.O9E+O 
O.OOEtOO OBOE+00 1 .OOE+OO l.OOEtOO O.OOE+O 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOEtOO O.OOE+O 

O.OOEtOO O.OOE+OO 1.OOE+OO l.OOE52 O.OOEt0 

Red Tail Hawk: Area A Landfill 
Maximum Concentration 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Red Tail Hawk: Area A Landfill 
Maximv ‘oncentration 

1 i 







Pralicted Chemical Concentration by Media (mglkg) except air (ngIm3) and water (m&) 
Area A Landfill 

Chemical Ingestion Inhalation 

Soil Water Food-Animal Food-Veget. Air 

1,1,2,2-Tetrachloroethane O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

1,1,2-Trichloroethane O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Dermal 
Soil 

o.ooE+oo 
O.OOE+OO 

Shrew: Area A Landfill 
Average Concentration 



1 Predicted Chemical Concentration by Media (mgkg) except air (ng/m3) and water (mgk) 1 
Area A Landfill 

Chemical 

Carbon diiulfide 

Ingestion Inhalation DclYMl 
Soil Water IFood-Animal Food-Veget. Air Soil 

O.OOE+OO1 O.OOE+OO~ 0.ooE+ool O.OOE+OO O.OOE+OO O.OOE+OO 

3.29EXU 1 O.OOE+OO( 4.43EalI O.OOE+OC 
O.OOE+OO1 O.OOE+oO( O.OOE+oO) O.OOE+OC 

1.94E+Ol O.CGE+OO 3.88E+OO @OOE+OC 
2.05E+OO OBOE+00 2.7633+00 O.OOE+OC 

l.SOE-01 O.OOE+OO 2.02E-01 o.ooE+oc 
l.lOE+OO OBOE+00 1.48E+oO O.OOE+oC 

1.98Ml O.OOE+OO 3.96E-02 O.OOE+oC 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+oC 

O.OOE+Oa 
O.OOE+oO 

O.OOE+OC 
O.OOE+o(1 
O.OOE+OG 
O.OOE+OO 
O.OOE+OO 
O.OOE+OC 
O.OOE+OC 
O.&E+OC 
o.ooE+oc 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 
O.GOE+OC 
O.OOE+OC 
O.OOE+OG 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 

O.OOE+OC 
O.OOE+OC 
O.OOEiXK! 
O.OOE+oO 
O.OOE+oO 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 
O.OOE+OC 

O.OOE+OO 
O.@OE+oO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OBOE+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OBOE+00 
O.OOE+OO 
O.OOE+OO 
OBOE+00 
O.OOE+OO 
OBOE+00 
O.OOE+OO 
o.ooE+oo 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

OBOE+00 r”*: 

OBOE+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OBOE+00 
O.OOE+OO 
OBOE+00 
0.ooE+oo 

Shrew: Area A Landfill 
Average Concentration 

uuuuu2 



Shrew; Area A Landfill 
Average Concentration 





K ASSESSMENT SPREADSHEET - INGESTION OF SOIL. 

OSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHJZMICAL 

I I I 
I I I II 
I I I 

1.41E+01 
II 

Shrew: Area A Landfill 
Average Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF SOL 
Area A Landfill 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTORz SHORT-TAIL, SHREW 

CAL. HAZARD QUOTIENT 
!I 

I......." -.. 
m 1 o.c.- I 

, -..: 5.04E-02 
I 

. 

:r 
de 

I I 

I I I 
O.OOE+OO I 

I , 
.-xan I OL 
in I I 9.94E-02 II 

I I I II 

._ 5ziiz -.--._ n aldehvde 
Endrin ketone 
Ethylbenzene 
Fluorantbene ._--- 
Fluorene 
Gamma-c :hlordane 
Heprachb .w 
Hepta&l .--or epoxide 
Menc 1t1.2.3-Cdlwrene 
IrOl I 
Lea d 
Mang, arlese 

Merct 
Methoxycmur 
Mehylae ~hlnridc 

Naphthalent 
Nicke 1 
OCDI 1 
Phena--- ____ nthrene 
Pvrene 

I 

I I I 1.08E-02 II 1 
!E-Ol 

I I I ‘E-02 ___> 
I I I 1.27E-02 

O.OOE+OO 
7.06E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

I I I N/A 
.5.43B+oo ._- __ I 

I I I 1J D9E+OO 
t8OE-03 

I I I ~52E-03 
I 5.44E-04 

DOE+00 
I I I 2. S7E-01 

11 D9E+O6 
I I I L I 1 _ .SSEOl 
I I I 7.77E-02 
I I I 6.99Eal 

O.OOE+OO I 

Shrew: Area A Landfill 
Average Concentration 



K ASSESSMENT SPREADSHEET - INGESTION OF SOL 

THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
CEPTOR: SHORT-TAIL SHREW 

CAL HAZARDQUOTENT 1 

I 
I 

I 
TDTAL 3.238+00 

Shrew: Area A Landfill 
Average Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF WATER 
Area A Landfill 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR BACH CHEMICAL 
RBCBPT’OR: SHORT-TAIL SHREW 

CHEMICAL HAZARD QUOTIENT 

r------‘~~ 
Acenaphtbyiene 
Acetone 
Aldrin 

I I I O.OOE+OO 
O.OOE+OO 

I I I O.OOE+OO 

r------ ---- 

Bromomethane 

Beryllium 
Bis(2ethylexyl)phthalate 

Butyl benzyl phthalate 

Bl-lR-iIl 
Itv --- 

Cadmium 

romodichloromethane 

Carbamle 

I I O.OOE+OO 
O.OOE+OO 

I I O.OOE+OO I 

O.OOE+OO 

I I 

O.OOE+OO 

_.__ - __ 

O.OOE+OO 

I I 

O.OOE+OO 

I O.OOE+OLI 11 

Y---Y 

I I I 0.00IZ+00 

Shrew: Area A Landfill 
Average Concentration 



NT SPREADSHEET - INGESTION OF WATER 

UMES THE WORST CASE FOR EACH CHEMICAL 

Shrew: Area A Landfill 
Average Concentration 



Y 
RISK ASSESSMENT SPREADSHEET - INGESTION OF WATER 
Area A Landfill 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: SHORT-TAIL SHREW 

CHEMICAL HAZARD QUOTIENT 

Styrene O.OOE+OO 
Tetrachloroethene O.OOE+OO 
Thallium O.OOE+OO 
TOiU.%W O.OOE+OO - -_--___ 
Tram-1.3dichloropropene 
Trichloroethene 
Vanadium 
Vinyl acetate 
Xylenes, total 
Zinc 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

I I I 

Shrew: Area A Landfill 
Average Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FOOD 
Area A Landfill 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: SHORT-TAIL. SHREW 

CAL. HAZARD QUOTIENT 
!I 

1.1,2,2-Tetrachlor~~h~~~ 
l.l,2drichloroeth-.- 
1.1 -Dichloroethene 
1 ,2-Dichlorocthene (total) 
1 +Di&lnrfih)envene 

-Butax.., 
-Merhyhtaphthalene 
,3’-Dichlorobenzidine 
.4’-Dl- 

I I I cl rKE+oo 

I 
I O.OOE+OO 

O.OOE+oO 
I O.OOE+OO 

I 
I I O.OOE+OO 

O.OOE+OO 
I I 2.83E-02 - 

4;4’-DL 
4,4’-DDT 
4-Methyl-2-pentanone 
Acenanhth*n* .w..., 

..aylene Acena$h 
Acetone 
Aldrin 

tnh~J-%lnrAan~ 

I 
I 9.92E-02 

O.OOE+OO 
I O.OOE+OO 

I I I _.__ - __ 

I I I O.OOE+OO 
4.48E-11 II 

I I 1.87E-05 
I 4.32E-04 

lE+OO 
Yp’aa-*~“.Y’~.w 

&Aluminum 
Anthracene 
Antimony 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
* .m..:r 

..- 

o.(K- ~. I 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.33Eal 
l.l9E+OO 

I 0 MF.+CUl 
IF 

aCL.,b I 8 I -.--- -- 
pinm I I I l.llE-03 II 

r*thane 
..-I phthalate 

-.- 
ox- -- 
O.OOE+OO 
1.79E-03 I 

O.OOE+OO 

I I I 

TOTAL 1.55EfOO 

Shrew: Area A Landfill 
Average Concentration 



K ASSESSMENT SPREADSHEET - INGESTION OF FOOD 
Area A Landtill 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECJZFTOR: SHORT-TAIL SHREW 

flCHEMtCAL HAZARD OUOTIENT 

Y 
Carbon disuifide 
Chlorobenzene 
Chloroform 
Chloromethane 
Chromium - 
Chrysene 
Cis-I ,fdichloropropene 
Cobalt 

O.OOE+OO 
2.97E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE-l-00 
2.34EXU 
O.OOE+OO 
O.OOE+OO 

Wver 
Cyanide 
Di-n-butylphthalate 
Dibenzo(a,h)anthraccne 

6.41E-01 
O.OOE+OO 
2.73JZ-04 

O.OOE+OO 
n MFI~ 

IF 

I I I “.WLTVI 

ndosulfan ii I ! 3.280-n’ 
Endosulfan sulfate 
Endrin 
Endrin aidehyde 
Endrin ketone 

O.OOEtUl 
3.21E-02 
S.OlE-02 
6.62E-01 II 

Ethylbenzene 
Fluoranrhene 
Fluorene 
Gamma-Chlordane 
Heptachlor 

deno(l.2,S-Cd)pyrene 

3.03E01 
5.91E-02 

O.OOE+OO 
3.28E-02 

I O.OOE+OO 
O.OOE+OO 

I O.OOE+OO 
I N/A 

Phenanthrene 7.20E-01 
Pyrene 3.61E-01 
Selenium 4.82E-01 
Silver O.OOE+OO 

TOTAL . + 

Shrew: Area A Landfill 
Average Concentration 



K ASSESSMJ3T SPREADSHEET -INGESTION OF FOOD 

THIS ASSUMES THE WORST CASE FOR EACH CHEMXAL 
CEFTORI SHORT-TAIL SHREW 

I I I 

TOTAL 9.35E+W 

Shrew: Area A Landfill 
Average Concentration 



- .-., , 



,4-Dichlorobenzene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

.Butattone 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Shrew: Area A Landfill 
Average Concentration 



I ,4-Dichlbrobenzene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Ingestion 
Soil 
Water 
Food 

O.OOE+OO OBOE+00 1.71E+Ol O.OOE+OO 
O.OOE+OO 0.ooE+oo 1.71EtOl OBOE+00 
O.OOE+OO O.OOEtOO 1.71E+Ol O.OOEtOO 

II Air ! O.ooE+ooI O.oOEtOOl 1.71E+Oll OBOE+00 ! 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Average ‘sentration 

I 
d 



4’-DDD 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

,4’-DDE 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Soil 1 O.OOE+OOl I I I I u.wE+wl I 1 ,.wE+wl ,.uua-ur, “.uuCl-” 

Shrew: Area A Landfill 
Average Concentration 



cl3 
a 
C-J 
CD 
-.s 
03 

7 

4, 4’,-DDD 
Concentration Dose NOAEL 

Hazard Hazard 
Quotient Index 

In 
4 
I 

I 
In 
1 

Di 
: 

. 4’-DDE Hazard Hazard 

In 
s 
\ 
I 

Iii 
I 

Dl 
S 

Shrew: Area A Landfill 
Average ventration 

) 



4’-DDT 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Predicted Intake Intake from Intake 
.s 

Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

%od-veg. 
halation 
Gr 
xmal 
;oil 

OBOE+00 OBOE +00 l.OOE+OO 1 .OOE+OO O.OOE+M 

O.OOE+OO O.OOE+OO l.OOE+OO 1.OOI3+00 O.OOE+O( 

O.OOE+OO 0.ooE+o4 l.OOE+OO 1 .OOE-K! O.OOE+M 

Shrew: Area A Landfill 
Average Concentration 



,4’-DDT 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

,Methyl-2-pentanone 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Average ‘lentration 

1 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted 
From Food from Meat Vegetation from Water 

Shrew: Area A Landfill 
Average Concentretion 



Shrew: Area A Landfill 
Average ‘yentration 

I 



IphaChlordane 

gestion 
Soil 
Water 
Food-an. 
Food-veg. 
halation 
4ir 
ermal 
soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
l.SOE-02 7.953+03 

3.90E-02 4.13E-03 1 .OOE+OO l.OOE+OO 4.13E-O: 
OBOE+00 O.OOE+OO 1 .OOE+OO 1 .OOE+OO O.OOE+Ol 

1.08E03 3.95E-04 l.OOE+OO l.OOE+OO 3.95EO 
O.OOE+OO OBOE+00 I .OOE+OO 1 .OOE+OO O.OOE+Oc 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+O( 

, O.OOEsOO. 0.ooE+oo. , l.OOE+OO, l.OGE-Ol. O.OOE+O( 

luminum 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Shrew: Area A Landfill 
Average Concentration 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

./ 

Shrew: Area A Landfill 
Average ‘lentration 

I 



Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Shrew: Area A Landfill 
Average Concentration 



Hazard Hazard 

oclor-1254 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Average P-~cenfrafion 

\ 



Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Shrew: Area A Landfill 
Average Concentration 



$ 
. 

- 



arium 
Predicted Intake Intake from Intake Deimal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mg/day mglkglday mglkglday mglkglday mglkglday 
1 1.50E421 7.95E+031 I 

mglkglday mglkglday 
I I I I 

mglkgday 
I I I 

O.OOE+OO YI 
Predicted 

From Food from Me 

Shrew: Area A Landfill 
Average Concentration 



Concentration 
Hazard Hazard 

b enzene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Average r -centration 



Predicted 

Shrew: Area A Landfill 
Average Concentration 



090032 

,.. 



3enzo(b)fhtoranthene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Soil I o.ooE+ool I I 

mglkglday mglkglday 
I 

O.OOE+OC 

O.OOEtOO 

3enzo(g,h,i)perylene 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Shrew: Area A Landfill 
Average Concentration 



enzo(b)fluoranthene 

enzo(g,h,i)perylene 
NO&L 

Hazard 
Quotient 

Hazard 
Index 

CD 
0 
C3 
cl 
w 
-F 

Soil O.OOEtOO O.OOEtOO 4.OOE-01 O.OOEtOO 

#Total 3.10E-02 

Shrew: Area A Landfill 
Average -centration 

J 



3enzo(k)fluoranthene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

Shrew: Area A Landfill 
Average Concentration 



enzo(k)fluoranthene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

0 
C”Y 
c.3 
CL3 
C.0 
a, 

Concentration 
Hazard Hazard 

Index 

Shrew: Area A Landfill 
Average “-enWaGon 

I 
vi 



eryllium 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

is(2ethylexyl)phthalate 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Shrew: Area A Landfill 
Average Concentration 



NOAEL 
Hazard 
Quotient 

Hazard 
Index 

is(2ethylexyl)phthalate Hazard Hazard 

Shrew: Area A Landfill 
Average - -.centration 

i 



Cadmium 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Inhalation 
Air 

Dermal 
Soil 

OBOE+00 O.OOEtOO 1.00EtOO 1.OOEtOO O.OOEtOc 

O.OOEtOO O.OOEtOO 1.OOEtOO 1 BOB-02 OBOE i-0( 

Carbazole 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

1 
D 
4 
0 

Cl 

D 

D 
D 
3 
D 

3 

3 

Shrew: Area A Landfill 
Average Concentration 



arbazole 

Shrew: Area A Landfill 

Concentration NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Averagr ‘Tentration 

il 



R 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Carbon disulfide Concent. Weight From Food from Meat Vegetation from Water from Soil 

Food-veg. 
kthalation 
Air 

Dermal 
Soil 

0.00EtOO O.OOE+OO l.OOEtOO 1.00EtOO 0.OOEtOO 

OBOE+00 O.OOE+OO l.OOEtOO l.OOEtOO O.OOEtOO 

0.00E+oo O.OOE+OO l.OOEt00 1 .OOE01 O.ooE+oo 

1 

Zhlorobenzene 
Predicted 
Concent. Weight From Food from Meat Vegetation from Water 

Shrew: Area A Landfill 
Average Concentration 



cl 
cl 
c.3 
w 
a- 
h) 

Shrew: Area A Landfill 
Average jentmtion 

I 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Chlorobenzene 
Concentration Dose 

mglkg mgikgday 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I 

Soil 
Water 
Food 

3.29E-01 3.493-02 5.45ETJl 6.40E-02 
O.OOEt00 O.OOEtOO 5.45E-01 O.OOEtOO 

4.43E-01 1.62E-01 5.45E-01 2.978-01 

I I I I I 
O.OOEt00 O.OOEtOO( 5.45B-011 O.OOEt00 

Soil I o.oontool 0.ooEtoo1 5.45B-olI 0.00EtOO I 
I I I 

I I I I 

otal I I I I I 3.61E-01 



Chromium hromium 
Predicted Predicted 
Concent. Concent. Weight Weight 

Intake Intake Intake from Intake from Intake Intake Dermal Uptake Dermal Uptake Dietary Intake Dietary Intake Uptake Uptake Fractional Fractional Absorption Absorption Predicted Predicted 
From Food from Meat Vegetation from Water From Food from Meat Vegetation from Water from Soil from Soil Soil Soil from Air from Air Intake Intake Fraction Fraction Dose Dose 

Chrysene 

ingestion 
Soil 
Water 
Food-an. 
Food-veg. 

inhalation 
Air 

Dermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water fromSoil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mg/kg/day mglkglday mglkglday mglkgldsy mglkg&y 
1 JOE-02 7.95Et03 

1.9OE-01 2.01E-02 1.OOEtOO l.OOE+OO 2.01E-O: 
O.OOEtOO O.OOEtOO l.OOEtOO l.OOEtOO O.OOEtOl 

2.568-01 9.368-02 1.OOEtOO l.OOEtOO 9.368-O: 
O.OOE+OO O.OOEtOO l.OOEtOO l.OOEtOO O.OOE+M 

0.00Etoo O.OOEtOO l.OOE+OO l.OOE+OO O.OOE+Ot 

O.OOEtOO O.OOEtOO l.OOE+oo l.OOE-01 O.OOEttH 

Shrew: Area A Landfill 
Average Concentration 



Concentration Dose NOffiL 
Hazard 
Quotient 

Hazard 
Index 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area,.A Landfill 
Average y-&ration 

> 



Copper 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

. . 

Shrew: Area A Landfill 
Average Concentration 



P
 

- 

. 



i-n-butylphthalate 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose II 

Food-an. 
Food-veg. 

inhalation 
Air 

Dermal 
Soil 

8.22E-02 3 BOE-02 1.OOEtOO l.OOEf00 3.OOE42 
O.OOE+OO O.OOE+OO l.OOE+OO 1.OOII+OO o.OOE+OO 

O.OOE+OO O.OOEtOO l.OOE+tXl l.OOE+OO O.OOE+OO 

O.OOE+OO O.OOEtOO l.COE+OO 3.OOE-02 O.OOE+OO 

Intake Intake from Intake from Intake Intake Dermal Uptake Dermal Uptake Dietary Intake Dietary Intake 
From Food from Meat Vegetation Vegetation from Water from Water Dibenzo(a,h)anthracene 

Predicted 
Concent. Weight 

Shrew: Aree A Landfill 
Average Concentration 



Di-n-butylphthalate 

Ingestion 
Soil 
Water 
Food 

Inhalation 
Air 

Dermal 
Soil 

Concentration Dose 
mglkg mg/kgday 

6.1OE-02 6.47Ea3 
O.OOEtOO O.OOE+OO 

8.22E-02 3.OOE-02 

O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO 

NOAEL 

l.loEto2 
l.lOEtO2 
l.lOEt02 

l.lOE+02 

l.lOE+02 

Hazard 
Quotient 

5.88E-05 
0.ooEtoo 
2.738-04 

O.OOE+OO 

O.OOEtOO 

Hazard 
Index 

Total 3.328-04 
r 1 

ibenzo(a,h)anthracene Hazard Hazard 

0 
C-Y 
c.3 
0 
r 
CD 

Shrew: Area A Landfill 
AveregF yentration 



Xbeozofuran 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Food-veg. 
nbalation 
Air 
lermal 
Soil 

O.OOE+OO O.OOE+OO l.OOEtOO l.OOE+OO O.OOE+OO 

O.OOE+00 O.OOE+00 l.OOEtOO 1.OOE-t00 O.OOE+OO 

O.OOE+00 O.OOE+OO l.OOE+OO l.OOE-01 O.OOE+OO 

II 

Predicted 
Concem. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

:. 

Shrew: Area A Landfill 
Average Concentration 



ieldrin 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

0 
0 
0 
0 
u-l 
0 

Shrew: Area A Landfill 
Average - lcentretion 

I 



0 
c-l.3 
cl 
0 
u-l 
d 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Endosulfan ii 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

from Soil Soil 
se 

Shrew: Area A Landfill 
Average Concentration 



NOAEL 
Hazard 
Quotient 

Hazard 
Index 

II ndosulfan ii 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 

Shrew: Area A Landfill 
Average qntretion 



Endosulfan sulfate 
Predicted 
ConcenL Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meal Vegetation from Water from Soil 

ndrin 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Inlake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

mg/kg/day mglkglday mg/kg/day mglkglday mglkglday 
I 

mglkgday : 
I I I I I II 

2.54E-04 1 .OOE+OO 1 .OOE+OO 2.543-04 
OBOE-I-00 1 .OOE+OO l.OOE+00 O.OOE+OO 

l.OOEi-00 l.OOE+OO 1.18E-03 
O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOE+OO 

I I I 1 O.OOE+ool l.OOE+OOl l.OOE+OOl OBOE+00 
I 1 I I II 

I I O.OOE+~l I 1 l.OOE+OO~ l.OOE-03~ O.OOE+OO 

Shrew: Area A Landfill 
Average Concentration 



ndosulfan sulfate 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

0 
0 
Cl 
0 
u-l 
-c- 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Average * Tcentretion 



0 
u 
cl 
0 
u-l 
cn 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Endrin ketone 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

c 
; 

Shrew: Area A Landfill 
Average Concentration 



NOAEL 
Hazard 
Quotient 

Hazard 
Index 

0 
c3 
CT.3 
0 
CJl 
0) 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Average ‘.<entration 

J 



0 
u 
a 
0 
ul 
-4 

thylbenzene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Food-an. 
Food-veg. 

II Air 1 O.OOE+OO~ ! I I I ! I I O.OOE+OO~ l.oOE+OO~ l.OOEtOO1 O.OOE+OO~ 

II Snil I n.fm+nl-lI I I I I I n.nnE+nnl I I 1 nnR-cnnl 1 nmn1 I n lNln+ndl 

Fluoranthene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

i, 

Soil 1 O.OOE+OO~ I I I I I O.OOE+OO~ I 1.00E-011 O.OOE+OO~ 

Shrew: Area A Landfill 
Average Concentration 



0 
CT.3 
c-3 
0 
u-l 
03 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Averagr yentration 



‘luorene 
Predicted 
Concent. Weight 

Intake Intake from Inrake Dermal Uptake Dietary Inlake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

iamma-Chlordane 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Food-veg. 
lhalaiion 
Air 
bermal 
Soil 

O.CJJE+OO OBOE+00 l.OOE+OO l.OOE+OO O.OOE+O 

0.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+O 

0.OOE+OO O.OOE+OO l.OOE+OO l.OOE-01 O.OOE+O 

Shrew: Area A Lendfill 
Average Concentration 



/-‘a 



- - 



NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Hazard Hazard 
Index 

CD 
CI 
c-3 
c3 
a, 
N 

Shrew: Area A Landfill 
Average ‘yentration 



Wercury 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Air 

Methoxychlor 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Shrew: Area A Landfill 
Average Concentration 



0 
cl 
0 
0 
cn 
s- 

fercury 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

dethoxychlor 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Averagr ‘:entration 

P 



0 
u 
c:zl 
0 
cm 
u-t 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

Naphthalene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water 

Shrew: Area A Landfill 
Average Concentration 



0 
cc3 
CZJ 
0 
cm 
In 

Shrew: Area A Landfill 
Average ,xFentration 

vlethylene chloride 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

II 

Naphthalene Hazard Hazard 

I I I 
rota1 I I I O.OOE+OO 



Iickel 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

CDD 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Soil I O.OOE+OOl I I I I I O.OOE+OOl I I l.OOEtOO~ l.OOE411 O.OOE+Ol 

Shrew: Area A Landfill 
Average Concentration 



a 
c-2 
CT.3 
0 
UY 
03 

Concentration Dose tiOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Average ’ \entration 

i 
? 



‘henanthrene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

)yrene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Food-veg. 
[nhalation 
Air 

Dermal 
Soil 

OBOE+00 O.OOEtOO l.OOEtOO 1 .OOEtOO O.OOE+O 

0.ooE+oo O.ooEtoo l.OOE+OO 1.OOEtOO O.OOE+O 

O.OOEtOO O.OOEtOO 1 .OOE+OO l.OOE-02 O.OOE+O 

Shrew: Area A Landfill 
Average Concentration 



w 
a 
6’3 
0 
U 
0 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Soil O.OOEtOO 0.ooE+oo 1.03E-01 0.ooI3too 

Total 8.748-01 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Average fi -centration 

I 



a 
a 
c-3 
a 
u 
i.a 

elenium 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose II 

ilver 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose II 

I I1 
Soil 
Water 
Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

Shrew: Area A Landfill 
Average Concentration 



0 
cl 
C3 
0 
U 
w 

elenium 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

hgestion 
Soil 
Water 
Food 

Inhalation 
Air 

Dermal 
Soil 

1.98E-01 2.10862 3.OOE-02 6.99E-01 
O.OOE+OO O.OOEtOO 3.OOE-02 O.OOE+OO 
3.96EO2 1.458-02 3.00Ea2 4.82EOl 

0.ooEt00 O.OOEtOO 3 slOE-02 O.OOEtOO 

O.OOEtOO 0.OOE-k00 3.OOE-02 0.OOE-k00 

Concentration Dose NO&L 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Average ‘<entration 

&+ f ’ 



0 

cl 

CD 

cl 

u 

w 

lb tyrene 

Lngestion 

Soil 
Water 

Food-an. 
Food-veg. 

‘nhalation 
Air 

>ermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
1.5OE-02 7.95EtO3 

0.OOEtOO O.OOEtOO l.OOEtOO l.OOEtlXI O.OOEtOO 
O.OOEtOO O.OOEtOO l.OOEtoO l.OOEtOO O.OOEtOO 

O.OOEtOO OBOE+00 l.OOEtOO l.OOEtOO O.OOEtOO 
O.OOEt00 O.OOEtOO l.OOEt00 l.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO l.OOEtOO l.OOEtOO O.OOE+OO 

, O.OOEtOO O.OOE+OO. . l.OOE+OO, l.OOE-O1, O.OOE+OO 

lb etrachloroethene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

I I I I 
1 0.OOEtOO~ 

mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
I I I I I I I 

4.248-04 1.OOEtOO l.OOE+OQ 4.24E-04 
O.OOE+OO 1.OOEtOO l.OOE+OO O.OOE+OO 

l.OOEtOO l.OOEtOO 1.97E-03 
O.OOEtOO l.OOEtOO l.OOEtOO O.OOEtOO 

O.OOEtOO l.OOEtOO l.OOEtOO O.OOE+OO 

O.OOEtOO l.OOEtOO l.CJlE-01 0.00EtOO 

Shrew: Area A Landfill 
Average Concentretion 



Concentralion Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Soil O.OOEtOO OBOE+00 4.OOEt00 O.OOEtOO 

Total O.COEtOO 
J 

etrachloroethene 
._ _ 

Concentration .’ Dose NOAEL 
Hazard 
Quotient 

I. 

Hazard 
Index 

Shrew: Area A Landfill 
Average “~entration 

i 



Thallium 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

0 
cl 
c3 
0 
U 
ul 

Predicted 
Concent. Weight From Food from Meat Vegetation from Water 

Shrew: Area A Landfill 
Average Concentration 



Concentration 

Shrew: Area A Landfill 
Average r pntration 



‘rans-1 Jdichloropropene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

‘richloroethene 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Shrew: Area A Landfill 
Average Concentration 



i I 
i z 

Q
 

d 

-L 
- 



Kylenes, total 
Predicted 
Concent. 

Intake Intake from 
Weight From Food from Meat Vegetation from Water from Soil 

Sine 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Air I o.ooE+001 I I 1 O.OOE+OOl I.OOE+OO~ MOE+001 O.CmlE+OO 1 

Soil 1 O.OOE+OOl I I I I I O.OOE+OOl I 1 l.OOEtOO~ l.CQE-o2j O.OOEtOO 

Shrew: Area A Landfill 
Average Concentration 



NOAEL 
Hazard 
Quotient 

Hazard 
Index 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Shrew: Area A Landfill 
Average ‘~entration 

I 





II Predicted Chemical Concentra 
ea A Landfill 

Chemical 

on by Medii (mg/kg) except air (ng/m3) and water (mgk) 
II 

Ingestion Inhalation 
Water IFood-Animal IFood-Veget. Air 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

DelKMl 
Soil 

O.OOE+OO 
O.OOE+OO~ O.OOE+OO1 O.OOE+OO~ O.OOE+tXj O.OOE+OO 
O.OOE+Od O.OOE+OO~ O.OOE+OO~ O.OOE+OO~ OBOE+00 

o.ooE+oo O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 4.92E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

RTHawk: Landfill 
Average Concentration 



RTHawk: Landfill 
Average Concentration 



II Predicted Chemical Concentration by Media (mglkg) except air (ng/m3) and water (mgn) 
dfill Area A 

Chemical I Ineestion IInhalation I Dermal II 

oluene 
Tram-1.3dichloropropene 
Trichloroethene 
Vanadium 

1.6OE-02 O.OOE+OO 2.22E07 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

2.OOE-03 OBOE+00 1.92E-08 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO OBOE+00 O.OOE+OO O.OOE+OO O.OOE+OO OBOE+00 

Vinyl acetate 
Xylenes. total 
fZinc 

O.OOE+OO OBOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
5.36E+OO O.OOE+OO 3.25E+OO O.OOE+OO O.OOE+OO OBOE+00 
5.58E+02 O.OOE+OO 2.89E+Ol O.OOE+OO O.OOE+OO O.OOE+OO 

RTHawk: Landfill 
Average Concentration 



000004 



RISK ASSESSMENT SPREADSHBBT - INGESTION OF SOIL. 
AREAALANDFILL 
EXPOSURE SCENARIO: THIS ASSUME-S THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: RED-TAILED HAWK 

CEIEMICAL HAZARD QUOTIENT 

1,1,2.2-Tetrachloroetbane 
1.1.2. I..U..“.Y 
1,l -Dichloroeti .-..- 
1,2-Dichloroetl_____ ,____, h?mt? hxal~ 
1,4-Dichlorobenzene 
2-Butarnnp 
2-M& , . . . ..y..” 
3.3’~Qchlnrnh4 

4,4’-DI 
4,4’-Dl 
A A’JW 

I I I O.OOE+OO 
*- “., 

I I I 3EiOO -.-. 
I I I 1 I O.Ol -.-3EiOO 
I I I O.OOE+OO 

0 I -2cnr; 
- -  “_ 

3E+OO 

I 
,.a_- “” 

o.om+m 

o.oL- __ 
9.78EXU 
5.31E-01 

3.4w+m -- -- 
O.Ol 

, .,r....--.- 
---_- 
romodichtoromerhane 

ne 
Butyl henzyl phthalate 
Cadmium 
Carbazole 

o.ooE+oo 
O.OOE+OO 
1.3OEa 

O.OOE+oO 

oaeaa5 
RTHawk: Landfill 
Average Concentration 



X ASSESSMENT SPREADSHEET - INGESTION OF SOIL 
A LANDFILL 

WOSURE SCENARIO: THIS ASSUMES TI-IE WORST CASE FOR EACH -CAL 
CEPTOR: RED-TAILED HA\KK 

I 
CAL HAZARDQUOTIENT 1 

1 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Chloromerhane 
Chromium 

O.OOE+OO 
2.41E-03 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1 ME.03 

-.-_ -____ 

Diethyl phthalate 
Endosulfan ii 
Endosulfan sulfate 
Thdrin 

O.OOE+OO 
2.OOE-06 , 
O.OOE+OO 
8.OOMS 

ndrin aldehyde 
ndrin ketone 
thvlhrnvrna 

I 

I 1.2X-04 
1.65Ea3 

I 2.46En3 
. ..> .Y”._.... 

uoranthene 
-uorene 

!%mma-Chlordane 
Hp.twhlnr 

c,-- 
lndeno 

“y.a-...“. 

mwhlor epoxide 
~(1.2.3-Cdbvrene 

-. ._- __ 

4.8OEJX 
O.OOE+OO 
1.43B-03 

MOE+00 
KIE+OO 

1 I I _.. 

I I I ox ~~ 
O.OOE+OO II 

N/A 

4.11E-02 
1.48E-02 

z----l 

f---h 

000006 
RTHawk: Landfill 
Average Concentration -. 



. THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 

RTHawk: Landfill 
Average Concentration 

000007 



RISK ASSESSMENT SPREADSHEET -INGESTION OF WATER 
AREAALANDFJLL. 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL ,. 
RECEPTOR: RED-TAILED HAWK 

I! CHEMICAL HAZARD QUOTIENT 
._ .~ II 

1.1.2.2-Tetrachioroethane 
1,1.2-Trichloroethane 
l.l-Dichloroetl---- LC‘I~ 
1 .2-Dicb’--“*’ ..,.,..lene (total) 
1.4Did Jorohenzene 

--^ 2-Butammc 
-Methylnaphthalenp 

I I I O.OOE+OO 
O.OOE+OO 

I I I 0 nOE+OO -.- 
O.ML DE+00 
O.OOE+OO 

I I I n nnlY+nn -.-“- “_ 
I I I n nOE+OO 

DE+00 

RTHawk: Landfill 
Average Concentration 



RISK ASSESSMENT SPREADSHEET - INGESTION OF WATER 
AREA A LANDFILL 
EXPOSURE SCENARIO: THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 
RECEPTOR: RED-TAILED HAWK 

CHEMICAL HAZARDQUOTIENT 

Endo&.- __ 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
En&in ketnns 
Ethylbc.-... 
Fluoranthene 
Fluorene 
~-Chlnrdane 

O.OOE+OO 
O.oOE+OO 
O.OOE+OO 

I O.OOE+OO 

I I O.OOE+OO 
O.OOE+OO 

I I O.OOE+OO 

I I I 
O.oQE+oo 11 

RTHawk: Landfill 
Average Concentration 



READSHEET - INGESTION OF WATER 

UMES THE WORST CASE FOR EACH CHEMICAL 

It 
I I I 
I I 1 II 

II 

I I I 
I I I II 

1 I I I 
I I I 

TOTAL O.OOE+OO 

i 7 

RTHawk: Landfill 
Average Concentration 



. THIS ASSUMES THE WORST CASE FOR EACH CHEMICAL 

RTHawk: Landfill 
Average Concentration 



ALANDFILL 
FOR EACH CHEMICAL 

.!---I 

RTHawk: Landfill 
Average Concentration 



SPREADSHEET - INGESTION OF FOOD 

ASSUMES THE WORST CASE FOR EACH CHEhtICAL 
WK 

MICAL HAZARD QUOTIENT 

I I I 

IF OTAL 3.9OE+OO 
II 

RTHawk: Landfill 
Average Concentration 





,4-Dichlorobenzene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

gutanone 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Food-veg. 
lhalation 
Air 
ermal 
Soil 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOEtOI 

O.OOEtOO O.OOEt00 l.OOE+OO l.OoEtOO O.OOE+M 

O.OOE+OO 0.ooBtoo l.M)EtOO 1 SlOE-01 O.OOEtM 

RTHawk: Landfill 
Average Concentration 



0 
0 
a 
0 

cn 

1,4Dichlorobenzene 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Hazard Hazard 

RTHawk: Landfill 
Average *r ycentration 

r 



,4’-DDD 

yestion 
Soil 
Water 
Food-an. 
Food-veg. 
lhalation 
Air 
ermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fracdonal Absorption Predicted 
Concem. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mg/kg/day mglkglday mglkglday mglkgday 
l.O3E+OO 1.03Et05 

5.4gFN2 I .lOEa4 l.OOE+OO l.OOEtOO l.lOE& 
O.OOEt00 O.OOEt00 l.OOEtOO 1 .OOE+OO O.OOEtO( 

1.24E-02 1.21E-03 I .OOE+OO l.OOEi-00 1.21E-01 
O.OOE+OO O.OOE+OO l.OOEtOO l.OOEt00 O.OOEtO( 

O.OOEtOO O.OOEtOO l.OOEtOO l.OOEtOO O.ODEtO( 

. O.OOEtOO. O.OOE+OO l.OOEtOO 1 BOE-02 O.OOE+O( 

,4’-DDE 

Bestion 
Soil 
Water 
Food-an. 
Food-veg. 
halation 
tir 
ermal 
goil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
l.O3E+OO l.O3E+OS 

2.9gE-02 5.953~5 l.OOEfOO l.OOE+OO 5.95E-O! 
O.OOEtOO O.OOE+OO 1 .OOE+OO l.OOE+OO O.OOEto( 

6.728-03 6.59E04 l.OOE+OO l.OOEtOO 6.59E-01 
0.OOEtOO O.OOEtOO l.OOEt00 l.OOE+OO O.OOEtO( 

O.OOEtOO O.OOEtOO l.OOEtOO l.OOE+OO O.ooEtol 

O.OOEtOO I O.OOEtOO I l.OOEtOO I BOE-02 O.OOEtO( 

0 
a 
a 
0 
A 
-aI 

RTHawk: Landfill 
Average Concentration 



0 
0 
a 
0 
J 
CD 

,4’-DDD 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

,4’-DDE 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil OBOE+00 O.OOEtOO 1.12E-04 O.OOE+OO 

RTHawk: Landfill 
Averagr y3ntration 

i 
1 



, - 
I 

1,4’-DDT Concent. Weight From Food from Meat Vegetation from Water from Soil 

I-Methyl-2-pemanone 
Predicted 
Concem. Weight From Food from Meat Vegetation from Water from Soil 

a 
0 
a 
0 
A 
co 

RTHawk: Landfill 
Average Concentretion 



e s B
 

c - 
s .- c 



Predicted 

Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

2.45E-10 2.40E-I I l.OOEtOO l.OOEt00 2.40B11 
O.OOEt00 OBOE+00 1.oOEtoO l.OOE+OO O.OOEtOO 

O.OOE+OO O.OOEtOO l.OOE+OO l.OOE+OO O.OOEtOO 

O.OOE+OO O.OOE+OO 1 .OOE+OO 1 .OOE~l O.OOE+OO 

Predicted 

RTHawk: Landfill 
Average Concentration 





Predicted 
Concern. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food ‘ from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Food-veg. 
:nhalation 
Air 

3ermal 
Soil 

OBOE+00 O.OOEtOO l.OOE+OO l.OOEtoO O.OOEtOl 

O.OOEtC4 O.OOE+OO 1.OOE-t00 l.OOE+00 O.OOEtOl 

O.OOEtOO O.OOEtOO l.OOEtOO l.OOE-01 O.OOEtO( 

Aluminum 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

0 
a 
czl 
0 
N 
w 

RTHawk: Landfill 
Average Conceotration 



Concentration Dose NOAEL Quotient Index 

a 
a 
a 
0 
Iv 
c 

Concentration 
Hazard Hazard 

RTHawk: Landfill 
Averagr jentration 



4roclor-1248 
Predicted 
Concent. Weight From Food 

Intake Intake from Intake Dermal Uptake Dietary Intake 
from Meat Vegetation from Water from Soil 

Aroclor-1254 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

CY 
a 
w 
w 
N 
u-l 

RTHawk: Landfill 
Average Concentration 



n II 
oclor-1248 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

a 
a 
a 

0 
IXJ 
a3 

Concentration 

RTHawk: Landfill 
Average - -centration 

,) i 



Aroclor-1260 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water from Soil 

Food-veg. 
Inhalation 
Air 

Dermal 
Soil 

O.OOE+OO O.OOE+OO 1.OOEtOO l.OOE+OO O.OOEtOO 

O.OOEtOO O.OOEtOO l.OOE+OO 1 .OOEtOO 0.OOEtOO 

O.OOEtOO O.OOEtOO l.OOE+OO 1 SOE-01 O.OOEtOO 

I 

Arsenic 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water from Soil 

4’ 

c-3 
a 
c3 
w 
IN.3 
U 

RTHawk: Landfill 
Average Concentration 



NOAEL 
Hazard 
Quotient 

Hazard 
Index 

senic 
Concentration Dose NOAJZL 

Hazard 
Quotient 

Hazard 
Index 

RTHawk: Landfill 
Average - I Tcentration 



Barium 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted 

RTHawk: Landfill 
Average Concentration 



arium 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index u 

I I I I I 
otal I I I 1.45E-gl 

II 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

0 
cl 
cl 
a 
w 
a 

RTHawk: Landfill 
Average jentration 



enzo(a)anthracene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction 

molkoldav 

Benzo(a)pyrene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake 
From Food from Meat Vegetation from Water from Soil 

RTHawk: Landfill 
Average Concentration 



Concentration 

Concentration 

RTHawk: La,ndfill 
Averag: :entration 



Benzo(b)fluoranthene 
Predicted 
Concent. Weight 

Intake Intake from Intake from Intake Intake Dermal Uptake Dermal Uptake Dietary Intake Dietary Intake Fractional Fractional Absorption Absorption Predicted Predicted 
From Food from Meat Vegetation Vegetation from Water from Water from Soil from Soil Soil Soil Air Air Intake Intake Fraction Fraction Dose Dose 

1.OOE-t00 4.4OEg 

I I 1 l.OOEtOO~ l.OOEtOO O.OOEtg 
lOE+OO 2.27354 

Benzo(g,h.i)perylene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

RTHawk: Landfill 
Average Concentration 



enzo(b)fluoranthene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

enzo@,h,i)perylene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

RTHawk: Landfill 
Average jentration . . 

,) 



Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Food-veg. 
Inhalation 
Air 

Dermal 
Soil 

O.OOEtOO O.OOEtOO l.OOEtOO l.OOEtOO O.OOEtOO 

0.OOEtOO OBOE+00 l.OOEtOO l.OOEtOO O.OOEtOO 

O.OOEt00 O.OOE+OO l.OOE+OO 1 BOE-02 0.ooE+w 

I 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

RTHawk: Landfill 
Average Concentration 



. 

enzo(k)fluoranthene 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

RTHawk: Landfill 
Average xcentration 

1 



Beryllium 
Predicted Predicted 
Concent. Weight 

kg 

Intake Intake Intake from Intake from Imake Imake Dermal Uptake Dermal Uptake Dietary Intake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Inrake Fracdon Dose 

mglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkglday mglkgday 
I I I I I I I 

Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

2.5lE34 2.52E-05 1.OOIItOO l.OOEtOO 2.528-05 
O.OOEtOO O.OOEt00 l.OOEtOO l.OOEtOO O.OOEtOO 

O.OOEtOO 0.OOE-t00 1.OOE-t00 l.OOEt00 O.OOEtOO 

O.OOEtOO 0.OOE-t00 l.OOEtOOl 1 .OOE-Ol o.ooEtoo 

Bis(2ethylexyl)phrhalate 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

CJ 
cl 
c-3 
a 
w 
U 

RTHawk: Landfill 
Average Concentration 



RTHawk: Landfill 
Average C -centration 

1 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

is(2ethylexyl)phthalate Hazard Hazard 
Index 



Predicted 

Carbazole 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

RTHawk: Landfill 
Average Concentration 



Cadmium 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

i 

0 

c.3 

c3 

0 

a- 

0 

RTHawk: Landfill 
Average yzentration 

) 



Carbon disulfide 

Ingestion 

Soil 
Water 

Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkglday mglkglday mglkglday mg/kg/day mg/kgday 
l.O3E+OO l.O3E+05 

O.OOEtOO O.OOE+OO 1.OOEtOO l.OOEt00 OBOE+0 
O.OOEtOO 0.OOEtOO 1 .OOE+OO l.OOE+OO O.OOE+O 

O.OOEtOO O.OOE+00 l.OOE+00 l.OOE+OO O.OOE+O 
O.OOE+OO O.OOEtOO 1.OOEtOO l.OOE+OO OBOE+0 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+O 

I 
1 OBOE+00 0.00EtOO l.OOEtOO 1 .OOE.Ql d.OOEtO 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

RTHawk: Landfill 
Average Concentration 



0 

a 

u 

0 

4- 

Iu 

Carbon disulfide 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

RTHawk: Landfill 
Averagr -entration 

1 



d I 

! 

c 

0 00043 



0 

0 

CD 

0 

c 

.r 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Hazard Hazard 

RTHawk: Landfill 
Averege jentration 



Topper 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Food-veg. 
nhalation 
Air 
)ermal 
Soil 

O.OOEtOO O.OOEtOO 1 .OOE+OO l.OOEtOO O.OOEtO 

O.OOEtOO O.OOEtOO l.OOEtOO l.OOEtOO O.OOEtO 

O.OOEtOO O.OOEtOO 1.OOEtOO 1 .OOE4)2 OBOE+0 

:yanide 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

11 
10 
12 
0 

10 

0 

0 
0 
0 
0 

0 

0 

0 

a 

0 

0 

.c- 

ul 

RTHawk: Landfill 
Average Concentration 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Soil O.OOEtOO O.OOE+OO 6.64E+OO O.OOEtOO 

Total 4.35E-02 

‘, 

Cyanide i 
Concentration Dose 

mglkg mglkgday 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 

0 
a 
a 
0 

s 

I I I I I 

otal I I I I O.OOEtOO 

RTHawk: Landfill 
Average “centration ‘, 

$ 



1. i-n-butylphthalate 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

mglkgday 
I 

3.OOE-02~ O.OOE+M 

Dibenzo(a,h)anthracene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

a 

4 
D 
5 
D 

D 

D 

D 
0 
0 
0 

0 

0 

,- 

‘- 

0 

u 

a 

0 

.c- 

v 

RTHawk: Landfill 
Average Concentration 



i-n-butylphthalate 

Soil O.OOEtOO O.ooEtoo 4.44EXl2 O.OOEtOO 

Total 3.35E-03 

Dibenzo(a,h)anthracene 

II 

RTHawk: Landfill 

Ingestion 
Soil 
Water 
Food 
nhalation 
Air 

Dermal 
Soil 

I I I I I 
otal I I O.OOEt00 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

mglkg mg/kgday 

O.OOEt00 O.OOEtOO 2.OOEXtl O.OOEtOO 
O.OOEt00 0.OOEtOO 2.OOE-01 O.OOEt00 
OBOE+00 O.OOE+OO 2.OOE-01 O.OOEtOO 

I I I I I 
O.OOEtOO~ O.OOEtOO~ 2.OOE-OlI O.OOEtOO I 

O.OOEtOO O.OOEt00 2.OOE-01 O.OOEtOO 

Averagr qentration 



Xbenzofuran 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

>ieldrin 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Food-veg. 
.nhalation 
Air 

1ermal 
Soil 

O.OOEtOO O.OOEtOO l.OOEtOG l.OQEtOO O.OOEt01 

OBOE tO0 O.OOEtOO l.OOEtoO l.OOEt00 O.OOEtO 

O.OOEtOO O.OOEt00 1 .OOE to0 1 SOE01 O.OOEtOI 

RTHawk: Landfill 
Average Concentration 



0 

0 

0 

a 

ul 

Q 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

ieldrin 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

RTHewk: Landfill 
Average bentration 

1 

. . 
1 



Xethyl phthalate 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Dermal I I I I I I I I I I I I 
Soil 1 O.OOEtOO~ O.OOE+001 1 l.OOEtOO~ l.OOE-01~ O.OOEtO( 

lndosulfan ii 
Predicted 
Concent. Weight From Food 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

0 

0 

u 

0 

ul 
A 

RTHawk: Landfill 
Average Concentration 



c3 
a 
a 
0 

w 
N 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

ndosulfan ii 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil 2.OOE-03 4.OOE-06 2.ooEtoo 2.OOE-06 
Water O.OOEtOO O.OOEt00 2.OOEtOO O.OOEtOO 
Food 2.37E-07 2.323-08 2.OOEtOO 1.16E-08 

I 

II Air ! O.OOEtC-0~ O.OOE+OOl 2.OOEtOO1 O.OOEtOO ! 

IC Soil I O.OOEtOOl O.OOEtOO1 2.OOEtOOj 0.OOE-b00 I I I 1 
I I I I I 

otal 2.01E-06 

RTHawk: Landfill 
Average ’ .entration i 



- - 



cz3 
0 
0 
0 
w 
-c- 

ndosulfan sulfate 
Concentration NOAEL 

Hazard 
. Quotient 

Hazard 
Index 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

RTHawk: Landfill 
Average ‘jentration 

1 ., 



Predicted 

b ndrin ketone 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose /I 

RTHawk: Landfill 
Average Concentration 



Hazard Hazard 

Dermal 
Soil 

Total 

O.OOE+OO O.OOE+OO 6.OOE-02 OBOE +00 

I .94EQ4 

u 
u 
C3 
u 
cn 
cn 

Hazard Hazard 

RTHawk: Landfill 
Average r xentration 
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Fluoranthene 

RTHawk: Landfill . 
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Index 

Fiuoranthene 
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Index 
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Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

%mma-Chlordane 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

RTHawk: Landfill 
Average Concentration 
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Concentration Dose NOAEL 
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Quotient 

Hazard 
Index 

amma-Chlordane 
NOAEL 

Hazard 
Quotient 

Hazard 
Index 
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ead 

gestion 
Soil 
Water 
Food-an. 
Food-veg. 
lhalation 
Air 
letmal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mg/day mglkglday mgikglday mglkglday mglkglday mglkglday mglkglday mglkgday 
l.O3E+OO l.O3E+05 

8.19E+Ol 1.64E-01 1 .OOE+OO l.OOE+OO 1 Xi4E-01 
0.OOE-tQO O.OOE+OO l.OOE+OO l.OOE+OO OBOE-NM 

1.22E-02 1.19E-03 1 .oOE+OO 1.OOEtOO 1.19EG 
O.OOE+OO O.OOE+OO l.OOEt00 1 .OOE+OO O.ooE+O( 

O.OOE+OO O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+M. 

O.OOE+OOl O.OOEtOO l.OOEt00 1 BOE-01 O.OOEto( 

Ianganese 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

RTHawk: Landfill 
Average Concentration 
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ead 
Concentration Dose NOAEL 

Hazard 
Quotient 
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Index 

Ianganese 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

I I I I I 

btal I I 5.953-02 

RTHawk: Landfill 
Average ,entration 



Uercury 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Methoxychlor 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

RTHawk: Landfill 
Average Concentration 



Concentration NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Soil O.OOEI-00 O.OOE+OO 1.28E-02 O.OOEtOO 
. 

Total 1.48E-02 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

RTHawk: Landfill 
Average ‘-entration 
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llethylene chloride 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 
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ethylene chloride 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil 
Water 
Food 

6.OOE-03 1.20E-05 5.85E-01 2.058-05 
O.OOE+OO O.OOEtOO 5.858-01 O.OOEtOO 

3.03E-09 2.97E-10 5.85E-01 5.07E-10 

II Air I O.OOE+OO1 O.OOEtOO~ 5.858-011 O.OJlEtOO ! 

II Soil ! O.OOEtOOl O.OOEtC@j 5.85E-011 O.OOEtOO I I I I 

aphthalene 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

Soil 
Water 
FoOd 

O.OOE+OO O.OOEt00 4.OOE+00 O.OOE+OO 
OBOE+00 O.OOE+OO 4.OOE+OO OBOE+00 
0.OOE+00 0.00EtOO 4.OOEtOO OBOE+00 

I1 Air ! O.OOE+OO~ O.OOE+OOl 4.OOE+001 O.OOE+OO ! 
Dermal 
Soil O.OOEtOO O.OOEt00 4.OOEtOO O.OOEtOO 

I I I I I 
Otal I I O.OOEt00 

RTHawk: Landfill 
Average ‘Tentration 
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Yickel 

Ingestion 
Soil 
Water 
Food-an. 
Food-veg. 

tialation 
Air 

)ermal 
Soil 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

kg mglday mglkglday mglkglday mglkgiday mglkglday mglkglday mglkglday mglkgday 
1.03EtOO 1.03E t05 

1.94EtOl 3.88E-02 l.OOEtOG l.OOEt00 3.888-O: 
O.OOEtOO O.OOEt00 l.OOEtOO l.OOEt00 O.OOE+Ol 
3.93E-02 3.86E-03 l.OOEtOO l.OOEt00 3.863-o: 

O.OOEt00 O.OOEtOO l.OOE+OO l.OOEtOO 0.00E+-M 

O.OOEtOO OJIOE+OO l.OOEtOO 1.OOE-t00 O.OOE+O( 

O.OOEtCO 1.50E-01 O.OOEtO( 

X!DD 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

RTHawk: Landfill 
Average Concentration 



Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

bermal 
Soil O.OOE+OO O.OOE+OO l.SSE+Ol O.OOE+OO 

2.76E-03 

CDD 
Concentration Dose NOAEL 

Hazard 
Quotient 

Hazard 
Index 

II Soil I 0.00Et001 O.OOE+OOl 2.80E-061 O.OOE+OO ! 

I I I I I 4.033+03 

RTHawk: Landfill 
Average yntration 
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‘henanthrene 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional Absorption Predicted 

0 

0 

0 

0 

cn 

co 

ATHawk: Landfill 
Average Concentration 
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NOAEL 
Hazard 
Quotient 

Hazard 
Index 

NOAEL 
Hazard 
Quotient 
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Index 

RTHawk: Landfill 
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Selenium 
Predicted 
Concent. Weight 

Intake Intake from Intake Dermat Uptake Dietary Intake Fractional Absorption Predicted 
From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose 

Food-an. 
Food-veg. 

[nhalation 
Air 

Dermal 
Soil 

1 BOE-03 9.83E45 l.OOE+OO l.OOE+OO 9.83B45 
O.OOEtOO O.OOE+OO l.OOE+OO l.OOEtOO OBOE+00 

OBOE+00 O.OOE+OO l.OOE+OO l.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO l.OOE+OO 1 .OOE-O2 O.OOE+OO 

Silver 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake 

FiTHawk: Landfill 
Average Concentration 
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Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

RTHawk: Landfill 
Average >entration 
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Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 

Tetrachloroethene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

Ingestion 
Soil 
Water 
Food-an. 
Food-veg. 

Inhalation 
Air 

Dermal 

Soil 

kg mddw wWdv NWday mg/ks/day wWday wkg/day wkfday w.kwfv 
l.O3E+OO 1.03E+O5 

4.00E-03 8.00E-06 1 .OOE+OO I .OOEtOO 8.00E-01 
O.OOE+OO O.OOE+OO I .OOE+OO 1 .OOE+OO O.OOE+OI 
3.84&08 3.77&09 1 .OOE+OO 1 .OOE+OO 3.77BO1 
O.OOE+OO O.OOE+OO I .OOE+OO I .OOE+OO O.OOEtOI 

O.OOE+OO O.OOE+OO I .OOE+OO 1 .OOE+OO O.OOE+OI 

O.OOE+OO O.OOE+OO 1 .OOE+OO 1 .OOE-01 O.OOE+Oi 

a 

0 

a 

a 

‘v 

w 

RTHawk: Landfill 
Average Concentration 
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Hazard 
Quotient 

Hazard 
Index 

etrachloroethene 

NOAEL 
Hazard 
Quotient 

Hazard 
Index 

RTHawk: Landfill 
Average r -sentration 
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hallium 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

oluene 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

ATHawk: Landfill 
Average .Concentration 





rans-1,3dichloropropene 
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

richloroethene 
Predicted 
Concent. 

Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional Absorption Predicted 
Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose 

RTHawk: Landfill 
Average Concentration 
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Concentration Dose NOAEL 
Hazard 
Quotient 

Hazard 
Index 

RTHawk: Landfill 
Average yentration 
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