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1.0 Introduction 

This report presents the results of a screening-level ecological risk assessment (ERA) and 
Step 3A of the baseline ERA for Site 12 of Operable Unit (OU) 6 located at Marine Corps Air 
Station (MCAS) Cherry Point, North Carolina. Site 12 is identified as solid waste 
management unit (SWMU) 12 in the RCRA Consent Order between MCAS Cherry Point 
and the United States Environmental Protection Agency (USEPA), which was signed in 
December 1989. The screening-level ecological risk assessment (ERA) was conducted to 
determine if the chemicals detected at Site 12 are present at concentrations that may pose a 
risk to ecological receptors. 

OU6 consists of the eastern part of Runway 28, which is located in the northeastern portion 
of MCAS Cherry Point (Figure 1-1). Portions of the eastern section of Runway 28 have been 
used for crash crew training, engine run-up activities, and aircraft long-term storage 
experimentation since the late 1950s. OU6 consists of three investigation areas, Site 12, 
Site 35, and Site 35a. Site 12 consists of a crash crew burn pit, an oil water separator, a 
former waste fuel underground storage tank, an aboveground storage tank, and a nearby 
swale that receives site drainage (Figure 1-2). It is located along the south side of 
Runway 28, at approximately the midpoint of the runway's length. The site is currently 
used for the training of crash crew fire and rescue personnel. Sites 35 and Site 35a were not 
evaluated in this screening-level ERA because they are part of a separate, concurrent site 
investigation. 

The crash crew burn pit is a circular concrete pad approximately 100 feet in diameter with a 
five-inch high curb around the circumference. The burn pit was constructed in 1985 and is 
b e d  to burn waste jet fuel (JP-5) for crash crew fire training exercises. The burn pit is 
drained through subsurface piping to an oil/water separator. A circular trench drain 
surrounds the burn pit approximately 10 feet beyond the concrete curb to capture runoff 
outside the pad and direct it to the oil/water separator. The oil water separator near the 
burn pit is still used, although the effluent outfall pipe has been welded shut and has no 
effluent from the separator has been discharged onsite since approximately 1990. Liquids 
currently collected from the oil/water separator during training activities and periods of 
heavy rainfall are pumped out and transported to the Industrial Wastewater Treatment 
Plant. The 8,000-gallon aboveground storage tank (AST) that currently exists west of the 
burn pit stores waste JF5 fuel for use in the bum pit. The AST was installed to replace the 
UST that used to be located immediately south of the oil/water separator. 

Historical activities at Site 12 are described in the Initial Assessment Study (IAS) of MCAS 
Cherry Point (Water and Air Research, Inc., 1983). The IAS reported that Site 12 has been 
used for crash crew training activities since the mid-1960s. According to the IAS, waste 
petroleum, oil, and lubricants (POL) and "waste burnable (i.e., probably non-chlorinated) 
solvents" were formerly burned in "one of two circular bermed areas" on Runway 28, but 
only "contaminated fuel" was burned at the time the report was written. The IAS also 
indicated that "spills and leaks" from the burn pits were evident at the time of the report 
and that stained and oily soil was present in the drainage swale south of Runway 28. 



During a site visit conducted by CH2M HILL in April 1998, some clarification was obtained 
regarding the nature of the burn pits that pre-dated the current concrete burn pit 
constructed in 1985. According to interviewed crash crew personnel, the former burn pits 
were constructed of dirt placed on top of the asphalt runway surface and shaped into 
circular berms. The crash crew personnel recalled the existence of two dirt bum pits of this 
type, and indicated that fuels (including gas and diesel) and magnesium aircraft parts were 
formerly burned in the pits. 

The Interim RCRA Facility Assessment (RFA) Report (A.T. Kearney, Inc., 1988) reported that 
the currently-existing concrete burn pit and oil/water separator were constructed in 1985 in 
the same area as the former dirt burn pits. 

CH2M HILL examined historical aerial photographs of MCAS Cherry Point from 1939 to 
1997 in order to gain additional information concerning historical activities at Site 12. The 
photographs generally confirmed the accounts of historical activities at Site 12 reported in. 
the IAS and Interim RFA, except for the number of burn pits. The aerial photographs 
indicate that dirt bum pits existed historically at as many as five separate locations between 
the early 1960s and the early 1980s. These former burn pit locations are indicated in 
Figure 1-2. 

This screening-level ERA was conducted in accordance with Appendix C (Ecological Risk 
Assessment Methodology) of the "Decision Process Document for Marine Corps Air Station, 
Cherry Point, North Carolina" (Brown & Root Environmental, 1998), Superfund ERA 
guidance (USEPA, 1997), Navy policy for conducting ERAS (CNO, 1999), and the most 
recent Region 4 Ecological Risk Assessment Bulletin (USEPA, 1999a). The assessment 
includes Steps 1,2 and 3A of the 8-step process described in these guidance documents. 
Steps 1 and 2 constitute the "screening-level assessment." Navy guidance (CNO, 1999) 
defines the same Steps 1 and 2 (presented in Section 1.0-5.0 of this document) as Tier 1. 
Step 3A, the first portion of the baseline ERA under Navy guidance, involves reconsidera- 
tion of the conservative exposure assumptions used in the screening-level ERA (Steps 1 
and 2), as well as a refinement of the list of Chemicals of Potential Concern (COPCs). 
Step 3A is presented in Section 6.0. 
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2.0 Screening-Level Problem Formulation 

The screening-level problem formulation, Step 1 of the USEPA &step process, addresses 
environmental setting, constituent fate and transport, ecotoxicity and potential receptors, 
and complete exposure pathways. The two major products of screening-level problem 
formulation are the preliminary site conceptual model and assessment and measurement 
endpoints. The preliminary conceptual model provides the basic framework for the 
screening assessment and will be revised, as appropriate, during any of the subsequent 
steps that are deemed necessary at Site 12 (e.g., Steps 3B or 7). 

2.1 Environmental Setting 
MCAS Cherry Point is located near Havelock, Craven County, North Carolina. The air 
station covers 11,485 acres and is located on a peninsula between the Neuse River to the 
north and Core and Bogue Sounds to the south (Figure 1-1). MCAS Cherry Point is located 
between Hancock and Slocum Creeks in Cherry Point, North Carolina. 

Loblolly pine (Pinus taeda) dominates much of the forested land on the broad interstream 
area at MCAS Cherry Point. These forests are managed for loblolly pine timber production. 
The lower slope forests contain a mesic mixed hardwood community. Important canopy 
components of this community include sweetgum (Liquidambar styraciflua), white oak 
(Quercus alba), pignut hickory (Ca y a  glabra), and beech (Fagus grandifolia). The major 
understory trees found in the mixed hardwood forest are American holly (Ilex apaca) and 
flowering dogwood (Cornusflorida). The inland floodplains of the tributary streams are 
dominated by the blackwater swamp community type. Important components of this 
community include swamp tupelo (Nyssa biflora), baldcypress (Taxodium distichum), red 
maple (Acer rubrum), sweetgum, and a variety of oaks. The mid-canopy of the swamp forest 
is dominated by ironwood (Carpinus carolinana) (Geo-Marine, 1998). 

According to the Draft Threatened and Endangered Species Management Plan (Appendix C 
in Geo-Marine, Inc. 1998), there are no federally endangered species found on MCAS Cherry 
Point. MCAS Cherry Point supports animal species, bridle shiner (Notropis bifrenatus), and 
two plant species, Carex chapmannii and Solidago verna, that are state listed. There have been 
no documented occurrences of any of these species near OU6. The bridle shiner is believed 
extupated from North Carolina (Geo-Marine, Inc. 1998). 

The runway surface at OU6 is mostly asphalt, with a number of relatively small concrete 
pads located in the eastern portion of the runway. Grassy areas to the north, south, and east 
border the runway, with dense woods beyond the grass. The runway represents a 
topographic high in the area, with the ground surface sloping away gently to the north and 
east, and more rapidly to the south. Hancock Creek is located approximately 700 feet east of 
the eastern edge of Runway 28. 

Runoff outside the trench drain of the bum pit flows southward across the asphalt into a 
mowed grassy area south of the runway that includes a broad swale (see Figure 1-2). The 
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swale forms a drainage way oriented east to west paralleling the runway about 75 feet south 
of the runway edge. This swale is broad and shallow and receives any runoff entering the 
grassy area. The swale drains to the west, where it eventually becomes a well-defined ditch 
and joins a more substantial drainage ditch approximately 300 feet west of the oil/water 
separator. Flow in this larger ditch, which drains a larger portion of the runway, is in an 
easterly direction until it is joined by the smaller drainage ditch coming from Site 12. The 
larger drainage ditch, which typically carries water, then flows south and east, ultimately 
discharging into Hancock Creek. 

Much of the swale at the site is typically dry, although a lower portion near its eastem 
extent contains water for longer periods of time, likely due to ponding of runoff. The drier 
portions of the swale are dominated by dewberry (Rubus sp.). The wetter area near the 
eastern portion of the swale is about 40 by 75 feet in size and is dominated by clumps of 
rush. Tadpoles were observed in 3-inch deep water during a site visit by a CH2M HILL 
ecologist in May 1999. The mowed grass slope on the south side of the swale initially - 

increases in elevation to a pine tree line and then drops in elevation down to forested 
swampy area. The woods in the vicinity of Site 12 are dominated by loblolly pine (Pinus 
taeda). 

The confluence of the drainage ditch leading from Site 12 and the larger drainage ditch to 
the west is surrounded by brush, including willow (Salix sp.) and sweet gum (Liquidambar 
styracif2ua). At the confluence, both ditches likely contain water for sigruficant portions of 
the year. During the May 1999 site visit, water occupied about 2 feet of the drainage ditch 
channel width and was about 4 inches in depth. The larger drainage ditch contained water 
2 feet or more in depth and supported emergent vegetation such as cattails (Typha sp.). 
During the May site visit, small fish and tadpoles were observed in the smaller drainage 
ditch near the confluence and in the larger drainage ditch. Beyond the confluence, the 
larger drainage ditch flows southeast through the nearby pine forest. It eventually travels 
through a series of ponds before flowing into Hancock Creek. 

Wildlife observed directly or by sign during the May 1999 site visit included the previously 
mentioned tadpoles and small fish, white-tailed deer (Odocoileus virginianus), Eastern 
cottontail (Sylvilagusfloridanus), coyote (Canus latrans), fish crow (Corvus ossifiagus), barn 
swallow (Hirundo rrutica), European starling (Sturnus vulgaris), Eastern kingbird (Tyrannus 
tyrannus), mourning dove (Zenaida macroura), and Northern mockingbird (Mimus 
polyglottos). 

Chemicals at the Site and Their Fate and Transport 
Media of concern at the site include soil, surface water, sediment, and groundwater 
(Figure 2-1). Site-related chemicals may have been transported to the swale via ground- 
water migration and surface runoff. They might also have accumulated in low velocity, 
depositional areas in the swale or downstream drainage ditch system. In the past, effluent 
from the oil/water separator was discharged directly into the swale. Current and past fire 
fighting activities likely have assisted the transport of chemicals away from the bum pit area 
though the use of large volumes of water. The remedial investigation sampling program 
was designed to delineate the portion of the swale potentially affected by onsite sources. 



SCREENING-LEVEL PROBLEM FORMULATION 

Chemicals released into the environment may be taken up and accumulated by organisms 
using the site. 

Soil, sediment and surface water data were collected in March 1999 in accordance with the 
Draft Work Plan for Operable Unit 6 (December 1998 as revised January 20,1998; 
CH2M HILL 1998). Soil, sediment, and surface water were analyzed for volatile organic 
compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides/PCBs, and 
inorganic compounds (total metals, not dissolved). Hardness data for surface water and 
total organic carbon data for sediment were not collected. A subset of soil samples was also 
analyzed for dioxins and furans. Site data were validated in accordance with USEPA 
Region 4 Data Validation Standard Operating Procedures for Contract Laboratory Program 
Routine Analytical Services, Revision 2.1 (USEPA 1999b). Unvalidated data collected in 
1991 and 1993 were used qualitatively in the screening ERA, but they were not used in the 
development of quantitative estimates of risk. Unvalidated data collected in 1996 as part of 
the a UST removal (R.E. Wright Environmental, Inc. 1996) were not used because soil - 
samples were collected below the surface, within the excavation. 

In March 1999, surface soil (0-1 foot in depth) was sampled at 16 locations (Figure 2-2). 
Duplicate samples were taken at sample locations 1 and 7 (duplicates designated as 012SS12 
and 012SS13, respectively) for quality control purposes. Two of the 16 surface soil samples 
(012SS06 and 012SS07) were collected from underneath the asphalt runway surface. Due to 
the asphalt runway, it was assumed that ecological receptors wodd not be exposed to these 
soils now or in the future. Therefore, these two samples were not evaluated in the 
screening-level ERA. Four of the sixteen samples were collected adjacent to the asphalt 
runway (012SS08,012SS09,012SS03, and 012SS04 from west to east, respectively). One 
sample was collected adjacent to the oil-water separator (012SS15) and another near the 
former outfall of the separator (012SSll). Two samples (012SS05 and 012SS10) were 

: collected in the portion of the swale that was dry at the time of sampling. Three samples 
were collected immediately south of the asphalt pad surrounding the burn pit area 
(012SS16,012SS02, and 012SS18, from west to east, respectively). Two samples (012SS14 and 

. , 012SS01) were collected in a short erosional runoff drainage channel running from the edge 
of the runway toward the swale. The remaining sample (012SS17) was collected in the 
grassy area between the southern edge of the asphalt pad and the northern edge of the 
swale. 

Three surface sediment (0-1 foot in depth) samples were also collected from the swale in 
March 1999 (Figure 2-2). Samples 012SD01 and 012SD03 were collected south of the asphalt 
pad surrounding the burn pit area in a portion of the swale that typically ponds during and 
immediately after heavy rain events. This portion of the swale is dry throughout much of 
the year, but was wet during the sampling event. The third sample, 012SD02, was collected 
in the western portion of the swale near (but just east of) the confluence with the larger 
drainage ditch offsite to the west. A duplicate sample (012SD04) was collected at 012SD01. 

Three surface water samples (co-located with the sediment samples discussed above) were 
also collected in March 1999 (Figure 2-2). Two were collected in the swale immediately 
south of the asphalt pad surrounding the bum pit area while the third was collected just 
east of the confluence with the larger drainage ditch. 
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2.3 Ecotoxicity and Potential Receptors 
Based on a review of the Site 12 sampling data (see Appendix A), inorganics, pesticide/ 
PCBs and dioxins/furans were the chemicals that were most frequently detected. As such, 
these chemical classes are likely of most concern. In contrast, only a few volat& and semi- 
volatile compounds were detected in soil, and none were detected in sediment or surface 
water. 

The majority of the pesticides detected at Site 12 are organochlorine compounds. The most 
serious environmental effects associated with exposure to organochlorine pesticides have 
occurred in birds. These effects include mortality, eggshell thinning, reduced reproductive 
success, population decline, and, in some cases, extupation (Blus et al., 1996). Organo- 
chlorine pesticides are accumulated in lipids and biornagrufy through the food chain. At 
Site 12, receptors for which PCB exposure might be of most concern include raptors and 
larger carnivorous mammals. 

PCBs tend to concentrate in animal tissue (Aulerich and Ringer, 1980). PCBs may affect the 
reproduction, immune status, hormonal homeostasis, and behavior of wildlife (O'Hara and 
Rice, 1996). PCBs are particularly important reproductive toxin in mammals (Eisler, 1986) 
and in avian piscivores (O'Hara and Rice, 1996). Because PCBs bioaccumulate and 
biomagrufy throughout the food chain, higher trophic-level predators are generally of most 
concern. As for the organochlorine pesticides, receptors for which PCB exposure may be a 
concern at Site 12 include raptors and larger swale does not support a fishery. 

Several inorganics were detected in soil, sediment, and surface water at Site 12. Of these, 
mercury is the only inorganic compound that both bioaccurnulates and biomagrufies 
through the food chain. Mercury exposure could be important for the higher order 
predators at Site 12. The biological transformation of a variety of forms of mercury to 
methylmercury (the most toxic form) can take place in both terrestrial and aquatic 
environments (Olson and Cooper, 1977 and Rogers, 1976 cited i n  Heinz, 1996). Other 
inorganic compounds detected at the site that will bioaccumulate include copper, cadmium, 
and zinc. There are a variety of toxic mechanisms associated with metals. Potential 
receptors include organisms that have sigruficant direct contact with affected media. At Site 
12, these could include plants, soil invertebrates, benthic invertebrates, or amphibians in the 
ditch, and animals that forage in soil or sediment or on organisms with high levels of 
contact with these media. 

In addition to accumulating in animal tissue, some of the chemicals detected at the site will 
accumulate in plant tissues as well. Potential receptors for this pathway include birds and 
mammals that primarily feed on seeds or other plant parts. 

Dioxins and furans were detected in the one soil sample collected off the runway that was 
analyzed for these chemicals. These compounds are persistent, hydrophobic, non-polar 
organic chemicals that partition into organic matter in water and sediment and into lipids in 
biota. The polychlorinated dibenzodioxin, 2,3,7,8-tetrachlorodibenzo-p-dioxin or TCDD, is 
the most potent member of this class of compounds (Poland and Knutson, 1982; Safe, 1990; 
Whitlock, 1990 cited in Bradbury, 1996). Effects of TCDD exposure may include weight loss, 
decreased immunocompetence, subcutaneous edema, reproductive effects (fetotoxicity, 
teratogenesis); alterations in lipid metabolism and gluconeogenesis; thymic atrophy, and 
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induction of cyrtochrome P4501A1 (Poland and Knutson, 1982 and Safe, 1990 cited in 
Bradbury, 1996). Studies have shown that both mammalian and avian wildlife species are 
sensitive to TCDD (Bradbury, 1996). At Site 12, receptors which have sigruficant direct 
contact with soil or consume prey with dioxin and furan body burdens may be,potentially 
impacted by this class of compounds. 

Complete Exposure Pathways 
Complete exposure pathways exist at the site. Chemicals from fire fighting activities and 
support facilities have been released into the surrounding environment. Chemicals have 
been transported via runoff, and possibly groundwater discharge from the bum pit area 
into the adjacent grassy area and the swale that carries water away from the site. Plants and 
animals using these areas might be exposed via several exposure routes (Figure 2-1). 

Plants are directly exposed to chemicals by root contact with soil, sediment, and water. ' 

Chemicals absorbed by plants can be sequestered in the roots, stems, and leaves. Plants that 
bioaccumulate chemicals can also serve as a source of exposure to herbivorous or 
omnivorous animals. 

Soil and benthic invertebrates might be exposed to chemicals in soil, sediment, or surface 
water through dermal contact and direct ingestion. Because these organisms form the prey 
base for other animals, they can also serve as an exposure source for higher trophic levels. 

Mammals and birds can be exposed to chemicals through the consumption of affected 
media or food items. Incidental ingestion of soil, sediment, or surface water can occur in 
association with grooming, burrowing, or foraging. Some animals deliberately ingest soil as 
a source of grit or minerals. Water may also be directly consumed to meet metabolic needs. 
However, dermal contact and inhalation are expected to contribute minimally to total 
exposure at Site 12. Dermal contact and inhalation can be important exposure routes for 
furless neonates in a confined area (i.e., burrow or lodge). As cover is limited at Site 12, the 
area is most likely used for foraging rather than nesting, minimizing the likely sigruficance 
of these exposure routes. 

Aquatic vertebrates might be exposed to chemicals through dermal contact, ingestion of 
affected media while foraging, or the consumption of affected plants or animals. At Site 12, 
larval amphibians are in constant contact with surface water until metamorphosis. 

Although there are likely no direct exposure pathways to groundwater, the groundwater 
could discharge to the swale where ecological receptors are present. This potential exposure 
pathway will be evaluated directly at the swale ditch. For chemicals in soil at Site 12 that 
are located beneath asphalt, there are no complete exposure pathways to ecological 
receptors. 

Preliminary Conceptual Model 
Sections 2.1 (environmental setting), 2.2 (chemicals at the site and their fate and transport), 
2.3 (ecotoxicity and potential receptors), and 2.4 (complete exposure pathways) provide 
descriptions of the important components of the site conceptual model (Figure 2-1). The 
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conceptual model shows the pathways and routes by which receptors are exposed to site- 
related chemicals. The major source of chemicals at Site 12 is the surface soil in and around 
the bum pit area where fire-fighting activities take place. Chemicals in surface soil leach 
into subsurface soil and groundwater or are transported away from the site via'surface 
runoff. Chemicals in surface runoff and groundwater may be transported into the surface 
water and sediment of the swale. These chemicals may be taken up and accumulated in 
biota. Receptors may be exposed to chemicals via four exposure exposure routes: direct 
contact with abiotic media; root uptake; ingestion of abiotic media; and/or ingestion of biota 
that contain chemical body burdens. Receptors at the site include invertebrates, plants, 
amphibians / rep tiles, birds and mammals. 

2.6 Assessment and Measurement Endpoints 
The conclusion of the screening-level problem formulation includes the selection of 
assessment and measurement endpoints, based on the site conceptual model (Figure 2-1). 
Endpoints in the screening-level ERA define ecological attributes that are to be protected 
(assessment endpoints) and a measurable characteristic of those attributes (measurement 
endpoints) that can be used to gauge the degree of impact that has occurred or may occur. 
Assessment endpoints most often relate to attributes of biological populations or 
communities, and are intended to focus the risk assessment on particular components of the 
ecosystem that could be adversely affected by chemicals from the site (USEPA, 1997). 
Assessment endpoints contain an entity (e.g., mouse population) and an attribute of that 
entity (e.g., survival rate). At hazardous waste sites, the entity of the assessment endpoint is 
often referred to as the receptor species or receptor community. 

Based on the habitat and types of chemicals present, several receptor species were selected 
to evaluate risks associated with chemicals in the soil, sediment, and surface water at Site 12. 
These included mourning dove, killdeer, American kestrel, Eastern harvest mouse, and gray 
fox. Life history information for these receptors is provided below. 

Mourning dove (Zenaida macroura). The mourning dove is common in open grassland 
and disturbed habitats. It feeds almost exclusively on cereal grains, forbs, and grasses. It 
also ingests grit (small grain-sized stones) as a digestive aid. It is a year-round resident in 
North Carolina and also breeds year-round, typically producing two eggs per clutch. 
Although the mourning dove typically nests in trees, it uses grass in nest building and 
might use grass from Site 12 for this purpose. Some mourning doves are known to be 
associated with loblolly pine forests, which are in the vicinity of Site 12. Generally, the 
mourning dove feeds within 1 mile of the nest site; therefore, the home range is 
approximately 10 square kilometers (4 square miles) (Zeiner et al., 1990). The mourning 
dove was selected to represent herbivorous birds that may forage at the site. 

Killdeer (Charadrius vociferous). Killdeer generally inhabit open country, including 
plowed or maintained fields, short-grass prairies, golf courses, and vacant lots. They nest 
on open ground covered in gravel or short grass similar to that found at Site 12. Killdeer 
primarily eat insects (Terres, 1980). The killdeer was selected to represent bird species that 
would primarily consume soil and sediment invertebrates. 
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American kestrel (Falco sparverius). American kestrel inhabit open and semi-open areas 
such as woodland or grassland openings (USEPA, 1993). Kestrels feed on terrestrial 
invertebrates such as spiders, worms, and grasshoppers as well as amphibians, reptiles, and 
small birds and mammals. Kestrels often cache their bird and mammal prey for, retrieval 
later. Kestrels forage in three different ways: using open perches to spot and attack ground 
prey, hovering in the air to spot ground prey, and catching insects on the wing. The kestrel 
is a year-round resident in most locations of the United States, but is migratory after the 
breeding season is complete in the northernmost portions of their range. Kestrels are 
solitary and defend territories except during the breeding season. Winter foraging 
territories range from 9.7 to 14.8 hectares for males and 18.7 to 42 hectares for females in 
open areas and woods of California (Meyer and Balgooyen, 1987). Kestrel breeding 
population densities are relatively low, at around 0.0003 to 0.004 nests per hectare. The 
kestrel was selected to represent raptors that may utilize the Site 12 area for foraging. 

Eastern harvest mouse (Reithrodontomys humilis). The Eastern harvest mouse was chosen 
to represent small, herbivorous mammals that might be present at Site 12. The harvest 
mouse is found mainly in habitats dominated by grasses and other herbaceous plants that 
are characteristic of early succession, including places such as abandoned fields, weed-filled 
ditches, and briar thickets ( W W ,  1994). It eats mainly seeds, grain, and young sprouts, but 
insects may also be a component of the diet. Reported adult weights vary from 6 to 15 
grams (TXPW, 1994; Jones and Birney, 1988; Whitaker, 1980; Burt and Grossendheider, 
1976). The harvest mouse constructs nests of shredded grass and plant fibers that are placed 
on the ground in tangled vegetation or above the ground in a clump of grass (TXPW, 1994). 
The Eastern harvest mouse is thought not to burrow (Jones and Birney, 1988). 

Gray fox (Urocyon cinereoargenteus). The gray fox was selected to represent mammals 
with diets that include a high percentage of small mammals. Gray fox are widely 

St distributed and have recently expanded their range. The gray fox now inhabits wooded, 
Ja: brushy, and rocky habitats from extreme southern Canada to Venezuela and Columbia, 

excluding portions of mountainous northwestern United States, the Great Plains, and 
eastern Central America (Fritzell and Haroldson, 1982). The gray fox prefers forests 
interspersed with fields and brushy fencerows (Sealander, 1979), with dens usually located 
in brushy or wooded areas in hollow logs, stumps, or trees or in cavities among rocks 
(Fritzell and Haroldson, 1982; Jackson, 1961). They generally den within a quarter mile of a 
permanent stream. Their diet preference varies with season, habitat type, and prey 
availability. Its normal territory and home range is generally greater than 100 acres, which 
is large in comparison to the size of Site 12. 

At different times of the year, gray fox might consume fruit and seeds (especially corn), 
insects, eggs, small reptiles such as lizards and snakes, and some amphibians and small 
birds. The largest percentage of their diet includes small mammals such as the cottontail 
rabbit, voles, and mice. The percentage of mammals in the diet is generally more in winter 
and spring and less in fall when corn and other seeds and fruit are available. In Georgia, 
mammals comprised 63 percent of the diet by volume during winter and only 36 percent 
during summer (Wood et al., 1958). 



SCREENING-LEVEL PROBLEM FORMULATION 

Assessment and measurement endpoints for the screening-level ERA were defined as 
follows: 

Assessment Endpoints Measurement Endpoints 
-- - 

Survival and reproduction e Comparison of maximum exposure case hazard quotients (HQs) to a target 
of soil invertebrates HQ of 1. Media-specific HQs are calculated for individual chemicals by 

dividing the maximum soil concentration by an invertebrate-based soil 
screening value. 

Survival and reproduction a Comparison of maximum exposure case HQs, based on maximum 
of sediment invertebrates sediment concentration and conservative sediment screening values, to a 

target HQ of 1. 

Survival and reproduction c3 Comparison of maximum exposure case HQs, based on maximum surface 
of aquatic receptors, water concentrations and conservative surface water screening values, to a 
including amphibians target HQ of 1. 

Survival and reproduction a Comparison of maximum exposure case HQs to a target HQ of 1. Food 
of mourning dove chain HQs are calculated for individual chemicals by dividing an estimated 
(herbivorous birds) level of exposure by a screening ecotoxicity value that is associated with no 

adverse effects. Exposure estimates will include contributions from the 
consumption of plants, soil, and water. 

Survival and reproduction 
of killdeer (avian 
insectivore) 

Survival and reproduction 
of American kestrel (avian 
carnivore) 

Survival and reproduction 
of Eastern harvest mouse 
(mammalian omnivore) 

Survival and reproduction 
of gray fox (mammalian 
carnivore) 

+ Comparison of maximum exposure case HQs to a target HQ of 1. 
Exposure estimates will include contributions from the consumption of 
invertebrates, sediment, and water. 

e Comparison of maximum exposure case HQs to a target HQ of 1. 
Exposure estimates will include contributions from the consumption of 
animal prey (soil invertebrates and small mammals), soil, and water. 

Comparison of maximum exposure case HQs to a target HQ of 1. 
Exposure estimates will include contributions from the consumption ot 
plants, invertebrates, soil, sediment, and water. 

a Comparison of maximum exposure case HQs to a target HQ of 1. 
Exposure estimates will include contributions from the consumption of 
plants, animal prey, soil, sediment, and water. 

For each of the individual receptor species, the assessment endpoint references an impact on 
survival or reproduction. Some chemical exposures may be associated with sub-lethal 
effects that do not directly influence mortality or reproductive success. However, these sub- 
lethal effects may increase the probability of death or negatively influence reproduction by 
enhancing susceptibility to predation or parasitism, or weakening competitive ability. For 
this screening-level ERA, it is assumed that screening ecotoxicity values based on sub-lethal 
and non-reproductive endpoints are indicative of effects on survival and/or reproduction. 

The plant community at the site consists primarily of mowed grass. Because the vegetative 
community is maintained, there were no signs of stressed vegetation during the May 1999 
site visit, and the evaluation of animal species included receptors with sigruficant direct 
contact with soil and sediment, no assessment endpoint was developed for plants. 
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3.0 Screening-Level Ecological Effects 
Evaluation 

The purpose of the screening-level effects evaluation is to establish chemical exposure levels 
that represent conservative thresholds for adverse ecological effects which are related to the 
assessment endpoints. For soil, sediment, and surface water, Region 4 BTAG screening 
values were used (USEPA, 1999a) (Tables 3-1 through 3-3, respectively). Region 3 BTAG 
screening values were used for those chemicals with no Region 4 value (USEPA, 1995). 

Screening ecotoxicity values for receptor species evaluated via food chain modeling were 
obtained from the literature (Tables 3-4 and 3-5). For each chemical (including those . 

analyzed for but not detected) and each receptor, the literature was reviewed for a no 
observed adverse effect level (NOAEL). Toxicity studies involving long term exposure and 
the ingestion route were used preferentially. In the event that only a lowest observed 
adverse affect level (LOAEL) was available, a NOAEL was calculated by dividing the 
LOAEL by a factor of 10. This approach is recommended in USEPA (1997). When an LDso 
(lethal dose at which there is 50% mortality) was the only available endpoint, it was divided 
by an uncertainty factor of 100 to obtain the NOAEL. For mammals, screening ecotoxicity 
values for test species were adjusted for receptor species body weight using the equation 
provided by Sample et al. (1996): 

No body weight adjustments were made for avian receptors, based on the results of studies 
described in Sample et al. (1996). 
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Media-Specific Screening for Soil 
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Table 3-1. 
Media-Specific Screening for Soil 

HQ - hazard quotient 
NA - not applicablelnot available 

a. If the contaminant was not detected, value is the maximum detection limit. 
b. Screening value for chlordane. 
c. Screening value for total PCBs. 
d. screening value for endrin. 
e. Screening value for trichlorobenzene. 
f. Screening value for dichlorobenzene. 
g. Screening value for dichlorophenols (total). 
h. Screening value for Bmethylphenol and and Cmethylphenol. 
i. screening value for ch~orona~hthalene. 
j. Screening value for Cnitrophenol. 
k. Screening value for benzo(a)pyrene. 
I. Screening value for phthalates (total). 
m. Screening value for trichloroethane. 

1. Region 4 screening values (USEPA, 1999) 
2. Region 3 BTAG screening levels (USEPA, 1995) 
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Table 3-2. 
Media-Specific Screening for Sediment 
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Table 3-2. 
Media-Specific Screening for Sediment 

HQ - hazard quotient 
NA - not applicablelnot available 

a. If the contaminant was not detected, value is the maximum detection limit. 
b. Screening value for chlordane. 
c. Screening value for total PCBs. 
d. Screening value for endrin. 
e. screening value for high molecular weight PAHs. 
f. Screening value for trichloroethane. 

Scmning HQ 
(maximum) Y 

1. Region 4 screening values (USEPA, 1999) 
2. Region 3 BTAG screening levels (USEPA, 1995) 
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Table 3-3. 
Media-Specific Screening for Surface Water 
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Table 3-3. 
Media-Specific Screening for Surface Water 

TCL Volatiles I I I I I I 
1 , l  .l-Trichloroethane 1 1 - 1  1 I W3 1 528 1 0.0 
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Table 3-3. 
Media-Specific Screening for Surface Water 

.. HQ - hazard quotient 
NA - not applicablelnot available 

a. If the contaminant was not detected, value is the maximum detection limit. 
b. Screening value for endosulfan I and II. 
c. Screening value for endrin. 
d. Screening value for chlordane. 
e. Screening value for 1 ,Pdichloroethane. 
f. All data for acetone were rejected during validation. 
g. Screening value for 1,l-dichloroethene. 

1. Region 4 chronic screening values for freshwater (USEPA, 1999) 
2. Region 3 BTAG screening levels (USEPA, 1995) 
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Reference Toxicity Values for Mammals 

OU6, Site 12, MCAS Cherry Point, North Carolina 

Page 1 of 3 



Table 3-4. 
Reference Toxicity Values for Mammals 

OU6, Site 12, MCAS Cherty Point, North Carolina 

Page 2 of 3 



Table 3-4. 
Reference Toxicity Values for Mammals 

OU6, Site 12, MCAS Cherry Point, North Carolina 

d - day 
wk-week 

pen - generatin 

UF - Uncertainty Factw 

R N  - Reference Toxicity Value 

NOAEL - No Observed Adverse Effect Level 

LOAa - LDweSt ObSe~ed Adverse Eflect Level 

LULDSO - mncantrahwdose mat LS b m a  m 50% of me test popllation 

' Chemhl included in the chemical an** pmgram lor me site and, if a m b l e ,  me compound used in toxico(ogw testinp. 

w e ,  nt and mink body ot 0.~0.0.350, and I kg, respectively based on USEPA (1985b in Sam* et al.. 1496); o w  bady weights are actual body weights ot animats used in test 

 owes st carcinogenic LOEL fmm PAH toxicdogical data summaried in ATSDR. 199%; test used benzqa)pyrene. USEPA has 

classfled benzo(a)anlhracene, benzo(b)lluxanmene, benzo(k)fluonnthene, benzqaJpyrene, dibenz(a,hJanthracene. chrysene. 

and indeno(1,2,3cd)pyrene as caninopens (ATSDR. 199%). 

'   owe st nmcarcinwnic NOEL from PAH tmicoloqical data summarized in ATSDR (1995b); test used benzo(a)pyrene. USEPA has 

hdicated mat xenaphmylene, anmracene, benzo(g,h.l)prylene, lluoranthene, (luorene, phenanthrene and pyrene are n n  

ClassiRabIe as carcinwns (ATSDR. 199%). Carbazole and dibenzoturan were included in this gmup for me development of Has. 
R N s  for studes in which dose was administered live times par waek were muItiplied for a factor of 0.7. 

* LOAELS were dwided LY a UF ot 10 to obtain NOELS. w d w e r e  divided by a UF of IW m obtain NOAELS. 

' Some documents cited are review documents (i.e., secondary swxlrces). Citations for maty sources may be m i n e d  kan mese documents. 

' Test NO--were aqusted lor wildlde species body weight using the Idlowing equalon: NOAEL- = NOAEL, ' (BW ,JBW - ) A  0.25 (Sample et al.. 1996). 

Body weiphts used lor Eastern hmest mouse and gray lox were 0.006 kg and 2.5 kg. respe&ely. 

* Test R N  based on l w d  cmenbation of 1UJ mwkg Fwd  i n w t i i  rate of 0.08 kwgday Wed to c-). 

lo ~ e s t  RN &d on food menbation of 1.000 m(yXp. ~ w d  ingestion rate fo 0.08 Wkgday used to cmer t  to dose (mwg bw-day). 

" Data for 2,4,5-tkhbrophend used for 2.4,Sbichlaophend. 

" Test R N  based on fwd cmentratim of 50 mgkg. Fwd ingestion rate of 0.08 kdkgday used m convert to dose (mdkg bw-day). . "  

CW' 
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Test 
Spec& 

&dy 
Weight 

(kg) ' 

Expmure Rwte 
and 

Duration Class 

Duralon System Test 
R N  

(mdko bw-3' 

Test 
R N  

Type 

NO&?' 

(mwgbwd) 

Source ' 



Table 3-5. 
Reference Toxicity Values for Birds 

OU6, Site 12, MCAS Cherry Point, North Carolina 

Duralion Class 

Page 1 of 3 



Table 3-5. 
Reference Toxicity Values for Birds 

OU6, Site 12, MCAS Cherry Point, North Carolina 

Duration Class 
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Table 3-5. 
Reference Toxicity Values for Birds 

OU6, Site 12, MCAS Cherry Point, North Carolina 

I I I 

white lephwn 1.5 wal in diet (subchronic) 34 d re(xoductMe 39.5 NOAEL 39.5 R i i  Md Neal, 1 

dicken 

Pentachlwophenol 

Phenanthrene' 

P h d  

d - day; wk - week: pen - generatians 

UF - ~ r & t a i n t y  Factor 

RTV - Reference Toxidly Valw 

NOAEL - No Observed Adverse Effect Level 

LOAEL -  owes st Observed Adverse Effect Level 

LVLDSO - cmcentratioddose that is lethal to 5% of the test populawn 

1 C h e w  induded in the chemical anatysis program fw the site and. if appbable. Lhe compound used in toxicological testing. 

2 LOAELs were divied by a UF of 10 to obtain NOAELs. L& values were divided by a UF of 100 to obtain NOAELs. 

3 Swne documents cited are review dccumenb (i.e.. secondary sour=). Citations for pimary sources may be obtained from Ulese daxrments. 

4 Data for 1 Pdichlwoehne used lw  1.1-dichlwoehne. 

5 Data fw I ,4tichlorobenzene used for 1.2- and 1.3dichlwobenzene. 

6. Data for benzo(a)pyrene. 

Test 

RTV 

Type 
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Duration chemical' 

norlhm 
bobwhite 

white leghorn 
CMken 

NOEL2 

(mplk9 bwd) 

Body 

Weight 

(kg) 

Test 

Species 

Source S System Exposure Rwte 

and 

Duration Class 

0.16 

1.5 

Test 

R N  

(mgllc9 bwd) 

oral in @tin capsule 
(subacute) 

oral in diet (subchronic) 

14d 

34 d 

monalily, 
growth, and 
feed 
mnsumDtion 
reprcduclive 

175 

39.5 

N A 

NOAEL 

NOEL 

175 - 

39.5 

N A 

Cam~b*ll ad Jsb.r. 
1993 

Rigdm Md Neal. 1963 



Table 3-6. 
Summary of Life History Information for Receptor Species [a] 

Common Name 

Mourning Dove 

Killdeer 

American Kestrel 

Eastern Harvest 
Mouse 

Gray Fox 
NA - not availableln 

Range Ingestion 
Rate Range 

kg bw wet 

2.5-5[i] I N A 
t applicable 

OU6, Site 12, MCAS Cherry Point, North Carolina 
Maximum ( Food I Maximum I Soill I Maximum 

Moisture ;: % roo: Sediment i n  :I 
lngestion Content lngestion Diet [c] Sediment 

lngestion 

kg wet / day kgdry/day %dry kgdry/day 

0.032 [o] I 68 1 0.0102 1 2.8 1 0.00029 
I 

N A 
N A 

N A I N A 1 0.258 [b] 1 2.8 1 7.22E-05 

N A 

N A 

N A 

a. Unless note otherwise, information was obtained from USEPA (1993). 

b. Calculated using food ingestion rate equation for mammals of rate = 0.0687(bw)W.822 (Nagy 1987) and the maximum body weight in kg. 
c. Percentage from Beyer et al. (1994), unless otherwise noted. Average value for four sandpiper species used for killdeer. 

Value for red fox used for gray fox and conservatively for kestrel. Value for meadow vole used for Eastern hawest mouse. 

d. Five percent conservatively assumed. 

e. Mirarchi and Baskett (1 994) 

0.01 8 [h] 
0.01 38 [h] 

N A 

Adjusted 
Maximum 

Food 
lngestion 

Rate [I] 
kg dry / day 

0.01 00 1 0.01 57 153% vertebrates [m] 

I 195% plants, 5% 

0.01 8 
0.01 38 

5.0 [dl 

18 

0.00286 [j] 0.00286 1 0.0023 linvertebrates 

I 132% plants, 6% 

Maximum 
Surface 
Water 

lngestion 
Rate [k] 
Uday 

9.1 8E-06 
2.49E-05 

Composition of Food 
in Diet [p] 

YO 

0.01 80 
0.01 34 

2.4 

f. Single body weight taken from Terres (1980); no body weight range available. Maximum body weight was assumed to be 125% of the value in Terres (1980). 

g. Jones and Birney (1988); TXPW (1994); Whitaker (1980); and Burt and Grossenheider (1976). 
h. Calculated using food ingestion rate equation for all birds of rate = 0.0582(bw)q.651 (Nagy 1987) and the maximum body weight in kg, except for killdeer, see footnote f. 

i. Minimum based on the minimum of both males and females in Arkansas (Silva and Downing 1995). Maximum taken from Samuel and Nelson (1987). 

j. Calculated using maximum body weight in g and resulting in an ingestion rate in kg drylday. All rodents, rate = 0.621(bw)~.564/1000 (Nagy 1987). 

k. Calculated using maximum body weight in kg. All birds rate = 0.059*(bw)W.67; all mammals rate = 0.099'(bw)W.90 (USEPA 1993). 
For killdeer, maximum body weight was assumed to be 125% of the value in Terres (1980). 
I. Calculated by subtracting the maximum soiVsediment ingestion rate from the maximum food ingestion rate. 

m. Percent wet weight prey captured converted to percent dry weight for Floridaldry pine-oak woodlands (USEPA 1993), 
assuming 71% moisture for invertebrates and 68% moisture for vertebrates (USEPA 1993). 

n. Percent of stomach contents by volume (wet weight) in the winter ( Wood et al. 1958 in NlSC 1996) converted to percent dry weight assuming 43% moisture 

for plants, 71% moisture for invertebrates, and 68% moisture for vertebrates (USEPA 1993). 

100% plants 

100% invertebrates 
47% invertebrates, 

6.86E-07 

0.258 

o. Calculated by multiplying the minimum of the body weight range by the maximum of the food ingestion rate range. 

p. Unless otherwise noted, composition of food in diet is based on general and life history information from primary and secondary sources. 
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0.421 4 
invertebrates, 62% 
vertebrates [n] 



Table 3-7. 
Bioaccumulation Factors for Foodchain Exposure Modeling 

OU6, Site 12, MCAS Cherry Point, North Carolina 
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Bioaccurnulation Factors for Foodchain Exposure Modeling 

OU6, Site 12, MCAS Cherry Point, North Carolina 

Hexachlorobutadiene 

Page 3 of 4 



Table 3-7. 
Bioaccumulation Factors for Foodchain Exposure Modeling 

OU6, Site 12, MCAS Cherry Point, North Carolina 

Page 4 of 4 

Vertebrates 
(3.4) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Chemical 
2,3,4,6,7,8-Hexachlorodibenzofuran 
2,3,4,7,8-Pentachlorodibenzofuran 
2,3,7,8-TCDD (dioxin) 
2,3,7,8-Tetrachlorodibenzofuran 
Total Heptachlorodibenzo-p-dioxin 

Total Heptachlorodibenzofuran 
Total Hexachlorodibenzo-p-dioxin 
Total Hexachlorodibenzofuran 
Total Octachlorodibenzo-p-dioxin 
Total Octachlorodibenzofuran 
Total Pentachlorodibenzo-p-dioxin 

Total Pentachlorodibenzofuran 
Total Tetrachlorodibenzo-p-dioxin 
Total Tetrachlorodibenzofuran 

NA = Not Available 
Bioaccumulation Factor of 1.0 used when no value available 
1. BAFs other than 1 taken from Bechtel Jacobs Company, Inc. (1998b) 
2. BAFs other than 1 taken from Bechtel Jacobs Company, Inc. (1998a) 
3. BAFs other than 1 taken from Sample et al. (1998) 
4. BAF values for small mammals were used to conservatively represent all vertebrates. 

Terrestrial 
Plants (1 ) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Invertebrates (2) 
1 
1 
1 
1 
1 
1 
f 
1 
1 
1 
1 
1 
1 
1 



4.0 Screening-Level Exposure Estimate 

Maximum detected concentrations in surface water, soil, and sediment were used as the 
basis for estimating the chemical exposure to receptor communities and species. The 
maximum detection limit for contaminants that were analyzed for but not detected were 
also compared to media-specific screening values and used for trophic modeling. This was 
done to ensure that detection limits were similar to chemical levels that are not expected to 
be associated with an impact to ecological receptors. For samples with duplicate analyses, 
the higher concentration was used in the screening (i.e., when both values were detects or 
both values were non-detects). In cases where one result was a detection and the other a 
non-detect, the detected value was used in the assessment. 

Volatile organic compounds were not evaluated in the food chain models. Most of the 
volatiles have low octanol-water partitioning coefficients, and as such, are not expected to 
accumulate in tissue to any sigruficant degree. 

For receptor species used in food chain modeling, the dose of each chemical (in mg chemical 
per kg of body weight per day) was calculated using species-specific life history 
information, where available (Table 3-6). Minimum body weights, and maximum ingestion 
rates for food, water, and soil/sedirnent were used to develop exposure estimates. Average 
BAFs presented in Sample et al. (1998) and Bechtel Jacobs Company, Inc. (1998a;b) were 
used to estimate the concentration of chemicals in receptor prey items (i.e., small mammals, 
invertebrates, and plants, respectively) (Table 3-7). Maximum chemical concentrations in 
soil and sediment were multiplied by BAFs for each prey type to determine the concen- 
tration of the chemical in the prey (on a dry weight basis). A BAF of 1 was assumed when 
no literature value was available. 

Chemical contributions from the consumption of prey items were estimated using the 
following equation: 

where, 

Dosefd = chemical ingested per day via food (mg chemical/ kg body weight [dry]-day); 
FCR = food consumption rate (kg food [dry] /kg body weight [wet]-day); 
Cfood = maximum COPC concentration in food (mg chemical/kg food [dry]); and 
SUF = site use factor (unitless). 

In addition to the ingestion of chemicals accumulated in food items, receptors may also be 
exposed to chemicals through the ingestion of surface water. The following equation was 
used to calculate the dose of each chemical that each receptor species would be expected to 
obtain from the ingestion of surface water: 



SCREENING-LEVEL EXPOSURE ESTIMATE 

where, 

Dosewater = chemical ingested per day via water (mg chemical/kg body weight [wet]-day); 
WCR = surface water consumption rate (L of water/kg body weight [wet]-day); ' 
G a t , ,  = maximum chemical concentration in surface water (mg chemical/L of water); and 
SUF = site use factor (unitless). 

Receptors may also be exposed to chemicals through the ingestion of soil and/or sediment 
while foraging. The following equation was used to estimate the dose of each chemical that 
each receptor species would be expected to obtain from the ingestion of soil and/or 
sediment (expressed as sediment below): 

where, 

Dosesediment = chemical ingested per day via sediment (mg chemical/kg body weight [wet]- 
day); 
SCR = sediment consumption rate (kg sediment [dry]/kg body weight [wet]-day); 
Csediment = maximum chemical concentration in sediment (mg chemical/kg sediment [dry]); 
and 
SUF = site use factor (unitless). 

The same equation was used for soil to calculate the dose attributable to soil ingestion. Soil 
and sediment ingestion rates were calculated by multiplying estimates of soil and sediment 
ingestion found in the literature (expressed as a percentage of total food intake) by the food 
consumption rate. In cases where a species-specific sediment ingestion value was not 
available in the literature, a value from a species with similar foraging habits was used or a 
conservative value was assumed. In estimating chemical exposure via direct ingestion of 
soil and/or sediment and prey, it was assumed that the killdeer is exposed to sediment, 
mourning dove and kestrel are exposed to soil, and gray fox and Eastern harvest mouse are 
exposed to soil and sediment in equal proportions. Food ingestion rates were adjusted 
downward to account for soil/sediment ingestion. 

Total chemical doses were calculated by summing doses via the ingestion of food, water, 
and soil and/or sediment with the following equation: 

where, 

Doset,t,ll= the total amount of chemical ingested per day per kg body weight (mg chemical/ 
kg body weight [wet] - day). 



SCREENING-LEVEL EXPOSURE ESTIMATE 

In addition to the other assumptions already discussed, exposure estimates (Tables 4-1 
through 45) were calculated assuming the site use factor is 1 (i.e., the receptor forages 
exclusively at the site), the bioavailability of ingested chemicals is 100 percent, and that 
100 percent of the diet is contaminated. 



Table 4-1. 
Screening Level Exposure Doses, NOAELs, and HOs for Mourning Dove 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Bcdy Weight 
Adjusted Food Ingestion Rate 
Soil Ingestion Rate 
Surface Water Ingestion Rate 

0.1 w kg 
O.Ol&l kg-drylday 

0.00001 kpdrylday 
0.0160 Uday 
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Table 4-1. 
Screening Level Exposure Doses, NOAELs, and HQs for Mourning Dove 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Focd Ingestion Rate 
Soil lngestion Rate 
Sutface Water Ingestion Rate 

0.100 kg 
0.0180 kg-drylday 
O.O@lOl kg-drylday 
0.0180 Uday 

Maximum Concentrations 
I I I I I I I 1 
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Table 4-1. 
Screening Level Exposure Doses, NOAELs, and HQs for Mourning Dove 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Food Ingestion Rate 
Soil lngestion Rate 
Surface Water Ingestion Rate 

0.100 kg 
0.0180 kg-dlylday 

0.0WOl kpdrylday 
0.0180 Uday 

NA- not available 

Maximum Concentrations 
L 

BAF - Bioa~~~mulation Factor 
Shaded cells indicate that the chemical is considered a COPC 

Soil 
Concentration 
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Surface Water 
Concentratim 

Plant 
BAF 

Plant 
CMlcentration Dose NOAEL NOAEL 



Tabk 4-2. 
Screening Level Exposure Doses, NOAELs, and HQs for Killdcer 
OU6, Slte 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Fwd Iqestbn Rate 
Sediment Ingesfhn Rate 
Surface Water Ingestion Rate 

Maximum Cwcentrations 

I Sediment Surface Watec lnvertekate Invertebrate 
Concentralion Concentabon BAF Concentralion Dose NOAEL NOAEL 
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Tabk 4-2. 
Scmnlng Level Exposure Doses, NOAELs, and HQs for Killdeer 
OU6, Site 12, MCAS Cherry Point, North Carolina 

b 3 y  Weight 0.WO kg 
Adjusted Fwd Ingestion Rate 0.0138 kgdtylday 
Sediment lngestbn Rate O.oao0249 kgdty/day 
Surface Water Inges!h Rale 0.0134 Uday 

. > -  

Maximum Concentrations 

Pyrene I 0.49 I 0.01 I 1 I 0.49 1 0.0785 1 39.5 
NA not available 
BAF - Bioaaxrrmlation Factor 
Shaded c& W t e  that the ch- is considered a COPC 
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Table 4-3. 
Screening Level Exposure Doses, NOAELs, and HQs for American Kestrel 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Food lngestion Rate 
Soil Ingestion Rate 
Surface Water Ingestion Rate 

0.103 kg 
0.010 kg-dtylday 

0.00029 kg-drylday 
0.0157 Uday 

Maximum Concentrations 
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Table 4-3. 
Screening Level Exposure Doses, NOAELs, and HQs for American Kestrel 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Food Ingestion Rate 
Soil lngestion Rate 
Surface Water lngestion Rate 

0.103 kg 
0.010 kg-drylday 

0 . W 9  kg-drylday 
0.0157 Uday 

Maximum Concentrations 
I 1 I I I I I I I 
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Table 4-3. 
Screening Level Exposure Doses, NOAELs, and HQs for American Kestrel 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Food Ingestion Rate 
Soil Ingestion Rate 
Surface Water lngestion Rate 

0.103 kg 
0.010 kg-drylday 

0.00029 kg-drylday 
0.0157 Uday 

Maximum Concentrations 

Soil Sudace Water Invertebrate Invertebrate Vertebrate Vertebrate 
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Table 4-3. 
Screening Level Exposure Doses, NOAELs, and HQs for American Kestrel 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Food Ingestion Rate 
Soil lngestion Rate 
Surface Water lngestion Rate 

0.103 kg 
0.010 kg-drylday 

0.00029 kg-drylday 
0.0157 Uday 
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Tabk 4-4. 
Screening Level Exposure Doses, NOAELs, and HOs for Eastern Harvest Mouse 
OU6, Slte 12, MCAS Cherry Polnt, North Carolina 

Body Weight 
Adjusted Food Ingestion Rate 
SoiVSediment Ingestion Rate 
Surface Water Ingestion Rate 

Page 1 of 4 ScreenERA-Tabs4-1104-5.xls mouse 



Table 4-4. 
Screening Level Exposure Doses, NOAELs, and HQs for Eastern Hawest Mouse 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Food lngeslon Rate 
SoiVSediment Irqeslon Rate 
Surlace Water Ingestion Rate 

0.006 kg 
0.00286 kgdrylday 

O.OWC00686 kgdrylday 
0.0023 Uday 

Page 2 of 4 ScreenERA-Tabs4-lto4-5.xl.s mouse 



Table 4-4. a '  

Screening Level Exposure Doses, NOAELs, and HQs for Eastern H P N ~  Mouse 
OU6, Slte 12, MCAS Cherry Point, North Carolina 

Bo3y Weight 
Adjusted Food Ingestim Rate 
SoiVSediment Ingestion Rate 
Surface Water Ingestion Rate 

Chemical (mf lg)  ( W g )  (w".) (mf lg)  (mf lg)  (mflg bw-4 (mg/k9 bw-d) HQ 
Benzo(a)anlhracene 4.1 0.49 0.01 1 2.295 1 2.295 1.0983 1.9 0.56 
Benzo(a)pyrene 4.1 0.49 0.01 1 2.295 1 2.295 1.0983 1.9 0.56 
Benzo(b)flmthene 0.047 0.49 . .. 0.01 . -. 1 0.2685 1 0.2685 0.1319 1.9 0.07 

Page 3 of 4 ~neen~~~-~abs4-lto4-5.xls mouse 



Table 4-4. 
Screening Level Exposure Doses, NOAELs, and Has for Eastern Harvest Mouse 
OU6, Slte 12, MCAS Cherry Polnt, North Carollna 

Body Weight 
Adjusted Food lngestion Rate 
SoiVSediment Ingestion Rate 
Surface Water Ingestion Rate 

0.006 kg 
0.00286 kgdrylday 

O.oaoaoo686 kgdrylday 
0.0023 Uday 

BAF - Bioaccumulation Facta 
Shaded cells indicate that the chemical is considered a COPC 

Page 4  of 4  ~ c r e e n ~ ~ ~ - ~ a b s 4 - 1  to4-5x1s mouse 



Table 4-5. 
Screening Level Exposure Doses, NOAELs, and HQs for Gray Fox 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Food Ingestion Rate 
SoiVSediment Iqestion Rate 
Surface Water Ingestim Rate 

2.500 kg 
0.258 kgdrylday 

0.00007 kgdrylday 
0.4214 Uday 
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Table 4-5. 
Screening Level Exposure Doses, NOAELs, and HQs for Gray Fox 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Food hgestim Rate 
SoiVSediment Ingestion Rate 
Surface Water Ingestion Rate 

2.500 kg 
0.258 kgdrylday 

0 . W 7  kgdrylday 
0 .4214 Uday 
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Table 4-5. 
Screening Level Exposure Doses, NOAELs, and HQs for Gray Fox 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Fwd Ingestion Rate 
SoiVSediment Ingestion Rate 
Surface Water Ingestion Rate 

2.500 kg 
0.258 kgdrylday 

O.WO07 kgdrylday 
0.4214 Uday 
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Table 4-5. 
Screening Level Exposure Doses, NOAELs, and HQs for Gray Fox 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Food lngeslon Rate 
SoiVSedirnent Ingeslm Rate 
Surlace Water lngestim Rate 

2.500 kg 
0.258 kgdrylday 

0.00007 kgdrylday 
0.421 4 Uday 

Soil Sediment Surface Water Plant Plant Invertebrate invertebrate Vertebrate Vertebrate RTV 
C m t r a t i o n  concentrahon Concentration BAF Concentration BAF Concentration BAF Concentration Dose (NOAEU NOAEL 

NA- not available 
BAF - Bioaccumulation Facta 
Shaded cells indicate that the chemical is considered a COPC 
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5.0 Screening-Level Risk Characterization and 
Uncertainty 

Section 5.0 represents the conclusion of Step 2. Risk estimates (HQs) are reported and the 
uncertainty associated with those estimates is discussed. At the conclusion of Step 2, a 
determination is made that either the screening-level ERA is adequate to determine that 
ecological risks are negligible, or that the process should continue to a more detailed 
ecological risk assessment. 

5.1 Screening-Level Risk Characterization 
Hazard quotients (HQs) for soil invertebrates, sediment invertebrates and aquatic receptors 
were calculated as, 

HQ = Maximum Concentration / Screening Value. 

For receptor species used in trophic modeling, HQs were calculated as follows: 

HQ = Dosetod / NOAEL. 

An HQ of 10 would indicate that a receptor is exposed to a concentration that is ten times 
greater than a concentration known not to cause an effect, while an HQ of 1 would indicate 
that a receptor is exposed to a concentration that is known not to cause an effect. An HQ 
less than 1 indicates that the constituent is unlikely to cause adverse ecological effects 
(USEPA 1997) and thus do not warrant further evaluation. Chemicals with HQs in excess of 
1 were selected as Chemicals of Potential Concern (COPCs) (Tables 31 through 3-3; 4-1 
through 4-5). This group included chemicals which were not detected but still had 
maximum detection limits in excess of screening values, or estimated exposure doses in 
excess of NOAELs. Chemicals that could not be evaluated due to lack of a media-specific 
screening value or appropriate NOAEL were also selected as COPCs and carried through to 
Step 3A. Many of these chemicals were never detected at the site. 

The assessment endpoints for the site were not met (i.e., the screening-level ERA indicates 
site-related chemical may impact the survival and/or reproduction of the receptor species 
and receptor communities). As such, the results of the screening-level ERA are not 
sufficient to show that risks to ecological receptor populations at Site 12 are negligible. For 
all the receptor communities and species, there were multiple chemicals that were 
associated with hazard quotients in excess of 1 (Tables 3-1 through 3-3; 4-1 through 4-5). In 
addition, there were chemicals which could not be fully evaluated due to the lack of a 
media-specific screening value and/or reference toxicity value. 

There were several patterns in the screening-level HQs for chemicals that had screening 
values and reference toxicity values. The majority of media-specific HQ exceedances were 
for inorganics, pesticide/PCBs, and SVOCs; there were only two exceedances for VOCs 
(Tables 1-3 through 3-3). For the food chain models, HQs for several inorganics were 



SCREENING-LEVEL RISK CHARACTERIZATION AND UNCERTAINTY 

greater than 1 for each receptor species, and for two semivolatiles in the models run for 
Eastern harvest mouse and gray fox (Tables 4-1 through 45). Food chain HQs for 
pesticide/PCBs and dioxin/ furans were all less than 1. 

Screening-level Uncertainty 
The development of these measures of risk are based on a variety of assumptions regarding 
levels of exposure and toxicity. However, the screening-level assessment is designed to 
counter some of the associated uncertainty through the use of very conservative 
assumptions. Sources of exposure uncertainty include the representativeness of the 
analytical data collected for the assessment, the use of literature values to develop exposure 
estimates rather than site-specific information, and the assumption thatall areas of the site 
are equally used by receptors. 

The representativeness of data used in the assessment can be evaluated, in part, by 
comparing those data to historical sampling results. Limited, unvalidated data are available 
from 1991 and 1993 investigations at Site 12 (Halliburton NUS, 1993). Five soil samples 
were collected in and around the current burn pit area during the 1991 RCRA Facilities 
Investigation. Three of these samples were collected in surficial soils a short distance south 
of the asphalt pad surrounding the burn pit. The fourth surficial soil sample was collected 
in the wooded area south of the drainage ditch, and the frfth sample was collected at a depth 
of 2 to 3 feet in a boring east of the bum pit. Chemicals that were analyzed for in 1991 as 
well as 1999, and included in the screening-level ERA, were benzene, toluene, ethylbenzene, 
and total xylenes (BTEX). No BTEX was detected in any of the 1991 samples. Results for 
1999 were similar with toluene and xylene detected in only one of fourteen soil samples and 
at concentrations which were below soil screening values. 

In 1993, ten additional soil samples (seven surficial and three at a depth of 0-1 foot) were 
collected south of Runway 28 in the vicinity of the bum pit as part of an addendum to the 
RCRA Facilities Investigation (Halliburton NUS, 1993). Low levels of benzene (0.96 to 
32 ~ g / k g )  were detected in five samples. Benzene was not detected in any of the samples 
collected in 1999. 

Sediment samples were collected from two locations in the drainage ditch south of the burn 
pit during 1991 and 1993 field investigation activities. Although the 1991 samples were not 
analyzed for any chemicals that were evaluated in the screening-level ERA, the -1993 
samples were collected from the same locations and analyzed for BTEX. Benzene was 
detected in the sample collected closest to the burn pit, but no BTEX was detected in the 
downstream sample. No BTEX compounds were detected in the 1999 sediment samples. 

One surface water sample was collected from the drainage ditch at the downstream 
sampling location in 1991, but no BTEX was detected. Likewise, BTEX was not detected in 
surface water samples collected in 1999. In general, the results from 1991 and 1993 support 
the representativeness of the 1999 BTEX data. 

Another source of exposure uncertainty is the use of literature values or default 
assumptions for exposure parameters rather than site-specific information. BAFs provide 
an example. Although BAFs for bioaccumulative metals were readily available and 
incorporated into the assessment, the use of a default BAF of 1 to estimate the concentration 



SCREENING-LEVEL RISK CHARACTERIZATION AND UNCERTAINTY 

of other chemicals in receptor prey item is a source of uncertainty. However, for most of the 
chemicals analyzed for at the site, the assumption that the chemical body burden in the prey 
item is the same as the concentration in soil or sediment is conservative, particularly when 
many of the chemicals are known not to accumulate to any sigruficant degree. 

..- 

Another exposure assumption made in the assessment was that the volatile organic 
compounds are not likely to bioaccumulate. The potential for organic chemicals to 
accumulate in organisms has been shown to correlate well with the octanol-water partition 

" coefficient (b,). USEPA (1985) recommends that only chemicals for which the log b, is 
greater than 3.5 be considered for further evaluation of bioaccumulation potential since 

I 

chemicals with log bw values less than 3.5 are not likely to bioaccumulate to a sigruficant 
degree. Toluene, xylene, and methylene chloride were detected in Site 12 soils. USEPA 
(1995) reports log Id, values of less than 3.5 for each of these compounds. 

There is also uncertainty regarding the effects of site chemicals on receptor cornunities and 
species. Reference toxicity values for receptor species and communities were based on 
literature values for, in most cases, other species. The sensitivity of receptors at the site may 
be different than the sensitivity of species used in tests reported in the literature. In the 
absence of speciation analyses, assumptions must also be made about the equality of 
chemical form between laboratory tests and site conditions. This is a source of uncertainty 
since toxicity may vary with the form of the toxicant in the environment. 

Another source of uncertainty is the extrapolation of NOAELs to LOAELs using an 
uncertainty factor of ten. However, this approach is likely conservative. Dourson and Stara 
(1983 cited in USEPA, 1997) determined that 96 percent of the chemicals included in a data 
review had LOAEL/NOAEL ratios of five or less. The use of an uncertainty factor of 10, 
although potentially conservative, also serves to counter some of the uncertainty associated 
with interspecies extrapolations, for which a specific uncertainty factor was not used. 



6.0 Step 3A - Refinement of Conservative 
Exposure Assumptions 

In Step 3A, exposure assumptions are refined and risk estimates (i.e., HQs) are recalculated. 
Risk is again characterized and uncertainties associated with conclusions are described. If 
re-evaluation of the conservative exposure assumptions supports an acceptable risk 
determination then the site may exit the ecological risk assessment process (CNO, 1999). 

Exposure Assumption Refinements 
The results of Steps 1 and 2 (i.e., the Tier 1 screening-level ERA) indicated that, based on a' 
set of conservative assumptions, there are multiple chemicals (the COPCs) that may pose a 
risk to each of the receptor communities/species used in the screening assessment. As such, 
chemicals with HQs in excess of 1 and those for which assessment data were unavailable 
were carried into Step 3. According to Superfund guidance (USEPA, 1997), Step 3 initiates 
the problem formulation phase of the baseline ecological risk assessment. Under Navy 
guidance (CNO, 1999), the baseline ecological risk assessment is defined as Tier 2, and the 
first activity under Tier 2 is Step 3A. In Step 3A, the conservative assumptions employed in 
Tier 1 are refined and risk estimates are recalculated using the same conceptual model for 
the site. The re-evaluation may also include consideration of background data and the - 

frequency at which chemicals were detected. 

Assumptions and methods that were modified for the calculation of media-speclfic and food 
chain hazard quotients are listed below. 

Maximum chemical concentrations were replaced by average chemical concentrations. 
For individual mammalian and avian receptors, average chemical concentrations 
provide a better estimate of the likely level of chemical exposure because each of the 
receptors would be expected to forage in several different areas of the site, and, in many 
cases, off-site. The average concentrations at this site are also appropriate for evaluating 
impacts to populations of soil invertebrates, sediment invertebrates, and aquatic 
receptors. Because some of these receptors are relatively immobile, individuals are more 
likely to be impacted by locations of maximum concentration. However, evaluation of 
the average exposure case is more instructive with regard to the level of impact that 
might be expected at the population level. 

For sediment, supplemental screening values were used for chemicals that had no 
Region 4 or Region 3 screening values. For soil and surface water, there was little 
potential to supplement the Region 4 and Region 3 benchmark sets. Three sets of 
sediment screening values were searched for supplemental values in the following order 
of preference, Ontario Ministry of Environment and Energy Lowest Effect Levels 
(OMEE LELs; Persaud et al. 1993), Florida Department of Environmental Protection 
Threshold Effect Levels (FTELs; MacDonald, 1994), and National Oceanic and 
Atmospheric Administration Effects Range-Low values (NOAA ERLs; Long and 
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Morgan, 1991; Long et al., 1995). Several supplemental OMEE LELs were available, but 
no supplemental values were found in the other two screening value sets. OMEE LELs 
were used preferentially because they are for freshwater sediments. 

The average concentration of inorganic COPCs in soil and sediment were compared to 
twice the average background concentration determined for MCAS Cherry Point (Tetra 
Tech NUS, 1999a). This approach, relative to soil, is recommended in the document 
entitled, Approach for Using Screening Criteria, MCAS Cherry Point, North Carolina (Tetra 
Tech NUS, 1999b). The comparison of soil background concentrations to Site 12 
sediment data was done to provide a reference point for gauging the level of sediment 
contamination. In addition, the comparison was warranted because the swale at Site 12 
is often dry. 

Mid-points of the body weight and ingestion rate ranges presented in Table 3-6 were 
used to develop exposure estimates, rather than minimum body weights and maximu 
ingestion rates. Midpoint body weights were also used to adjust mammalian toxicity 
reference values to the body weights of receptor species. The use of midpoint exposure 
parameters is more relevant because they represent the characteristics of a greater 
proportion of the individuals in the population. 

Site use factors (SUF), which were assumed to be 1 in the screening-level assessment, 
were incorporated into the estimates of chemical exposure. For each species, SUFs were 
derived by dividing the area of the site by the home range/territory size. The size of the 
site was defined as 1,000 feet by 500 feet or 500,000 square feet (11.5 acres). Home 
range/territory values were obtained from the literature. Due to the large variation in 
reported areas, minimum values were conservatively used in the assessment when more 
than one value was available. By receptor species, home range/territory sizes were 
selected as follows: 

Mourning Dove - Zeiner et al. (1990) reported the mourning dove feeds within 1 mile of 
the nest site. As such, home range was set at 2,011 acres for Site 12. 

Killdeer - Mace (1971 cited in NISC, 1996) reported feeding home ranges of 8 to 40 
hectares. The minimum of this range, 8 hectares (19.8 acres) was used for Site 12. 

American Kestrel - Of the sources summarized in USEPA (1993), the minimum territory 
size was 9.7 hectares (24 acres). 

Eastern Harvest Mouse - No species-specific home range data were available. Home 
range size was assumed to be smaller than the Site 12 area (i.e., an SUF of 1 was used). 

Gray Fox - Of the sources summarized in Samuel and Nelson (1987), the minimum 
home range size was 75 hectares (185 acres). 

Total exposure doses were multiplied by SUFs to reflect the fact that a percentage of 
each receptor species time (with the exception of the Eastern harvest mouse) is spent off- 
site in unimpacted areas or areas where the level of chemical contamination is expected 
to be sigruficantly lower. 

The model parameters for dioxin/furans were also modified for Step 3A. In Step 2, 
reference toxicity values were available for only a few of the dioxin/furan compounds. 
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Although the compounds with reference toxicity values had HQs of less than 1, all of the 
dioxin/furan compounds were retained for Step 3A to ensure that the assessment was 
conservative. In Step 3A, the concentrations of dioxins and furans were expressed as 
2,3,7,8-TCDD equivalents using toxicity equivalence factors presented in USEPA (1989) 
(Table 6-4). BAFs of 1 were replaced with TCDD-specific BAFs for plants, invertebrate, 
and invertebrate food items. A BCF for plants and a BAF for earthworms were obtained 
from Travis and Arms (1988) and Reinecke and Nash (1984), respectively. The 
earthworm BAF was used to estimate the concentration of dioxin in invertebrate prey 
items consumed by receptor species. A TCDD BAF for small mammals was obtained 
from Sample et al. (1998). 

Final Risk Characterization 
Refined media-specific screenings for soil, sediment and surface water are presented in . 
Tables 6-1 through 6-3. Two sets of HQs are presented for soil (Table 6-I), one for the 
comparison of average site concentrations to ecological screening values and one for the 
comparison of average soil concentrations to twice the MCAS Cherry Point background 
concentration. These two set of HQs are also provided for sediment (Table 6-2), along with 
an additional set showing the HQs associated with the supplemental OMEE LEL screening 
values. For surface water, HQs for the comparison of average site concentrations to 
ecological screening values are presented (Table 6-3). Receptor species HQs associated with 
Step 3A food chain modeling are provided in Tables 6-5 through 6-9. Results of the 
recalculation of risk estimates are discussed by chemical class below. 

Inorganics. HQs for mourning dove were all less than 1. Inorganics with food chain HQs 
in excess of 1 included aluminum and mercury for killdeer, aluminum, chromium, lead and 
zinc for American kestrel, aluminum, antimony, iron and vanadium for Eastern harvest 
mouse, and aluminum and iron for gray fox. The highest HQs were associated with 

L 

aluminum and iron, although the average concentration of each in sediment and soil was 
less than two times their MCAS Cherry Point background value. The remaining HQs 
ranged from 1.1 to 5.1, with mercury having a HQ of only 1.3. There were relatively few 
inorganics for which a toxicity reference value was unavailable. Three of the inorganics 
with no reference value (calcium, potassium, and sodium) are macronutrients (Robbins, 
1983) and not considered to be very toxic. 

The concentrations of nine inorganics exceeded screening values in soil. The average 
concentrations of three (aluminum, iron, and vanadium) of the nine were less than two 
times their respective MCAS Cherry Point background values, and the average concen- 
tration of a fourth (chromium) exceeded two times background by only ten percent. HQs 
for the remaining inorganics (cadmium, copper, lead, manganese and zinc) were low, 
ranging from 1.7 to 4.2. 

In sediment, the only inorganics that exceeded screening values were cadmium and iron, 
with HQs of 1.3 and 1.2, respectively. In surface water, aluminum, mercury, and silver HQs 
were calculated at 5.1,6.9, and 29.2, respectively. Silver was not detected but mercury was 
detected in 2 of the 3 samples. The screening value for mercury (0.012 pg/L) is a final 
residue value (FRV). Using a water-to-fish BCF, it is back-calculated from a fish tissue 
concentration that may be of concern to human health. The average mercury concentration 
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in the water at Site 12 was 0.083 pg/l, approximately an order of magnitude less than the 
final chronic value (FCV) (0.77 pg/l) for ecological receptors presented in USEPA (1999~). In r\ 
addition, surface water samples were not filtered. USEPA water quality criteria are 
currently expressed as dissolved concentrations. It is likely that the dissolved (i.e., filtered) 
concentration would have been sigruficantly lower than the total concentration. 

PesticidesIPCBs. For receptor species used in food chain modeling, there were no HQs over 
1. For soil, there were 15 compounds with HQs in excess of 1. However, 7 of the 15 were 
not detected at the site and 2 were detected in only 1 of the 13 samples. HQs for the 
remaining 6 compounds ranged from 1.1 to 8.8. Screening values were not available for four 
pesticides in soil, but 2 of these were not detected. 

In sediment, there were 15 compounds with HQs in excess of 1. Eleven -of these were never 
detected. HQs for the remaining 4 ranged from 1.4 to 8.1. Screening values were 
unavailable for 4 compounds. However, none of the 4 were detected at the site. . .. 

Of the 19 compounds with HQs in excess of 1 in surface water, only four were detected. 
Each of the four were detected in only 1 of 3 samples. HQs for the four ranged from 5.5 to 
61.9. The HQ of 61.9 was for Aroclor 1248 which was detected at 1.6 pg/L in sample 
012SD04, the field duplicate for sample 012SD01. PCBs were not detected in any of the 
other surface water samples, including 012SD01. Although the detection limits for 
sediment are higher, PCBs were not detected in co-located sediment samples. Due to the 
shallow water in the swale, it possibly that a trace amount of sediment was in the surface 
water sample. This could account for detection of Aroclor 1248 in surface water sample 
012SD04. 

Semivolatiles. For receptor species used in food chain modeling, there were no HQs over 1. 
For soil, there were 21 SVOCs with HQs in excess of 1, but only 1 of the 21 was detected. 
There were 22 SVOCs with no screening benchmark. Of those, only 1 was detected. In 
sediment, there were 13 HQs that were greater than 1, but none of the compounds were 
detected. Likewise, none of the 29 SVOCs without screening values were detected. There 
were 10 compounds in surface water with an HQ greater than 1. None of these compounds 
were detected. Likewise, none of the SVOCs without screening values (24) were detected. 

Volatiles. With one exception, there were no VOCs in soil with an HQ over 1. 
Trichloroethene had an HQ of 5.2, but was not detected. None of the 15 compounds 
without screening criteria were detected. In sediment, there were no VOCs with HQs in 
excess of 1, and there were no detections of the 31 VOCs with no screening benchmark. 
Likewise, there were no HQs greater than 1 for surface water VOCs and the 10 VOCs 
without screening values were not detected. 

DioxinJFurans. Risk estimates for receptor species used in food chain modeling were re- 
calculated based on 2,3,7,8-TCDD toxicity equivalents. Food chain HQs were all less than 1, 
and the concentration of 2,3,7,&TCDD did not exceed the soil benchmark. 

Overall, the weight of evidence associated with the re-calculation of risk estimates in 
Step 3A suggests that inorganics, pesticides/PCBs, SVOCs, VOCs and dioxins/furans pose 
little risk to ecological receptor populations at Site 12. The relatively few HQs that were 
greater than 1 and associated with a detected chemical were usually less than 10. In 
addition, the majority of those exceedances occurred in the very conservative media-specific 
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screening value comparisons, and not for receptors used in food chain modeling. Although 
there is uncertainty associated with the conclusion that there is little risk at Site 12, it was 
arrived at by using lowest effect level media-specific screening values and NOAELs (rather 
than moderate effect levels and LOAELs, respectively) throughout Steps 1,2 and 3a. 
Dourson and Stara (1983 cited in USEPA, 1997) determined that 96 percent of the chemicals 
included in a data review had LOAEL/NOAEL ratios of five or less. This suggests that if 
LOAELs had been used as toxicity reference values, HQs of 5 in the assessment would have 
been 1 and HQs of 10 in the assessment would have been 2. In many cases, NOAELs were 
unavailable. In those cases, LOAELs were divided by a factor of 10 to obtain a NOAEL, 
when the review of Dourson and State (1983 cited in USEPA, 1997) would indicate that a 
factor of 5 would be more appropriate. This approach provided an added level of 
conservatism to the assessment. 

Step 3A Uncertainty 
In Step 3A, there are two primary sources of uncertainty which have a bearing on the 
conclusion that there is little ecological risk at Site 12. The first involves whether or not the 
extent of contamination has been fully characterized. The furthest downgradient sediment 
sample was collected upgradient of the confluence of the onsite swale and the large offsite 
ditch. Of the three sediment samples, this sample had the lowest concentrations of every 
inorganic, with exception of the nutrients (potassium, magnesium, sodium, and calcium), 
suggesting that concentrations decrease with distance from the site and that the areas of 
significant contamination associated with Site 12 have been characterized. Although this 
comparison was attempted for the other chemical classes, no conclusions could be drawn - 
due to the large number of non-detects and variation in detection limits. 

The second source of uncertainty involves the use of SUFs and the assumption that off-site 
foraging is done in areas that are unirnpacted or significantly less impacted by chemical 
contamination. There are upland areas in the immediate vicinity of Site 12 that have been 

* 1 
left in a natural state for a relatively long time. It is likely that these areas are less 
contaminated than areas in the immediate vicinity of the burn pit. Watercourse and 
wetland in the vicinity of the site, however, could be contaminated via transport of 
chemicals from other areas of the air station. Some the uncertainty involved with this 
approach was countered by the fact that the minimum home range/ territory size was used 
to develop the SUF. In general, the habitat is of poor quality. It is mowed and there is 
substantial human activity which occurs in close proximity. In many cases, smaller home 
ranges correspond to higher quality habitat (i.e., less area is required to support the needs of 
an individual). For Site 12, the use of minimum home ranges sizes to develop SUFs was 
very conservative. 
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Table 6-1. 
Baseline Media-Specific Benchmark Screening for Soil 
Site 12 of OU6, MCAS Cherry Point, North Carolina 

I Avenge s c m i n g  s c m i n p  Background 
Frequency of CmCentntiOtI Conanttation Cmcentntlon Screening HO ConCentntion Background 

Page 2 of 3 

Total PentacMomdibenzoluran 1 5.7 1 - 1 5.7 1 111 1 
Total Tetrachlorodibenzo-pdioxin 1 1.1 I - I 1.1 I 111 
Total Tetrachlorodibenzofumn I 1.1 I - I 1.1 I 111 I 

N A 
N A 
N A 

N A 
N A 
N A 

N A 
N A 
N A 

1 

I 



HO - hazard quotient 
NA - no1 applicablelnot availme 

Shaded w l b  contain HOs in excess of 1 

a. If the contaminant was not detected, value is the average of 1/2 the detection limit. 

b Screening value for chlordane. 

c. Screening value for total PCBs. 
d. Screening value lor endrin. 

e. Screening value for trichlorobenzene. 

1. Screening value for dichlorobenzene. 

g. Screening value for dichloro@ends (total). 

h. Screening value for 2-methylphend and Cmethylphend. 

i. Scr,ening value tor chlomnaphthalene. 

j. screening value for 4-nitrophenol. 
k greening value for benzo(a)pyrene. 

I. Spening value phthalates (lotal). 
rn. Screening value for trichloroethane. 
n. Twice the average background sdl uxlcertration lor MCAS Cherry Paint (Tetra TechMUS 1999). 

1. R d o n  4 screening values (USEPA, 1999) 
2. Region 3 BTAG screening levels (USEPA, 1995) 
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Table 6-2. 
Baseline Media-Specific Screening for Sediment 
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Table 6-3. 
Baseline Media-Specific Screening for Surface Water 
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Table 6-3. 
Baseline Media-Specific Screening for Surface Water 
OU6, Site 12, MCAS Cherry Point. North Carolina 

I Avmpe Screening Screening 

Phenanthrene I 101 - 1 10 1 W3 1 5 I 6.3 2 
Pyrene 101 - 1 10 1 ~3 N A NA 

HQ - hazard quotient 
NA - not applicable/not available 
Shaded cells contain HQs in excess of 1. 

a. If the contaminant was not detected, value is the average of 112 the detection limit. 
b. Screening value for endosulfan I and 11. 
c. Screening value for endrin. 
d. Screening value for chlordane. 
e. Screening value for I ,2-dichloroethane. 
f. All data for acetone were rejected during validation. 
g. Screening value for I ,l -dichloroethene. 

1. Region 4 chronic screening values for freshwater (USEPA, 1999) 
2. Region 3 BTAG screening levels (USEPA, 1995) 
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Table 6-4. 
Calculation of 2.3.7.8-TCDD eauivalents. 

DioxinlFunns 1 1 I P 9 ' g l  I w g  I 
1,2.3.4.6.7.&Heptachiorodibenzo-pdioxin 1 5.7 1 1 5.7 1 111 I 21 0 (included in total) I i "" 11 

OU6, Site 12, MCAS Cheny pint ,  North Carolina 

111 1 0 53 (mduded ~n total) 1 I 
.3.4.7,&Pentachlorod1benzofuran 1 5 7  1 - 1  5 7  1 111 I 0 33 (included ~n total) I 

a. 1R the deteclim limit was used for non-detects 
b, TEFs taken from USEPA (1989) 

2,3,7,aTCDD 
Equkaknt 
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Chemical Concentration' 

Toxicity 
Equi-knt. 

Factor 
h n g e  of Detection 

Urnltr 
Frequency d 

Detection 



Table 55. 
Baseline Exposure Doses, NOAELs, and HQs for Mourning Dove 
OU6, SHe 12, MCAS Cherry Point, North Carolina 

Body Weight 
Pd'pted Focd lnlestion Rate 
Sod Ingestion Rate 
Surface Water Ingestion Rate 
Area'sii use Factor 

0.140 kg 
0.0160 kgdrylday 

7.WEaS kgdrylday 
0.0158 Uday 
0.W7 unilless 

Average Concentrations [a] 

TCL Pesticldsr/PCBs I I I I I I 
Arodor-I016 1 0 I O.ooo0 I N A - 

I 
I I I I I I 

,3.7.8-TCDD (dioxin) equivalentsD I O.oaoCn78 I I 0.002 1 5.56E-08 1 O.WOO I O.W0014 1 0.000 

NA- not available 
BAF - B i m m u h h  Factor 
Shaded cek indicate !hat !he chemhl is mnsdered a COPC 
[a] Averages were calculated using 112 d e W n  limit for nondetects. 
p] Concenmtion of dioxifiran expressed in 2,3.7.ETCDD equivalents (see derivation in Table 6-4). 2,3,7.&TCDD BAF k r  plants 
horn Travb and Arms (1988). A bg Kow of 6.43 was assumed for 2.3.7.BTCDD. 
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Table 6-8. 
EIaseline Exposure Doses. NOAELs, and H(h lor Kllldeer 
OU6, Site 12. MCAS Cheny Point, North Carolina 

sodV weipm 
Miwed Food Inpesth Rate 
Sedimnt l w i n  Rale 
M a c e  Water l m l o n  Rate 
A r W I e  Use Faclw 

0 . m  kg 
0.013e kpdry/day 

O.OMlM49 kgdrylday 
0.0134 Uday 

0.58 urwlle~s 

Average Concentrations [a] 

I Sediment Surface Watec Invertebrate Invertebrate 
Cancenlraliin Concwlratii BAF C o m r a t i i  Dose N O E L  N O E L  

NA- wl avahMe 
BAF - Baacadation Fador 
Shaded d b  indicate thal the &mica1 is mmidwed a COPC 
p] A m p  were &da ted  using l/Z thede(edion limf fw mndelWs. 
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Table 6-7. 
Baseline Exposure Doses, NOAELs, and HQs for American Kestrel 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Food Ingestion Ralf 
Soil lngestion Rate 
Surface Water Ingestion Rate 
AreaISite Use Factor 

0.121 kg 
0.011 kg-dlylday 

0.00032 kg-drylday 
0.0143 Uday 

0.48 unitless 
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Table 6-7. 
Basel ine Exposure  Doses, NOAELs, a n d  H Q s  f o r  American Kestrel  
OU6, Si te 12, MCAS Cher ry  Point, Nor th  Carol ina 

Body Weight 
Adjusted Food Ingestion Rate 
Soil lngestion Rate 
Surface Water lngestion Rate 
ArealSite Use Factor 

0.121 kg 
0.01 1 kg-drylday 

0.00032 kg-drylday 
0.0143 Uday 

0.48 unitless 

Average Concentrations [a] 

Dioxins/Funns I 1 I I I I 
2,3,7,8-TCDD (dioln) equivalents 1 0.0000278 1 4 .  1 0.0001112 1 1.0552 1 2.93346E-05 1 0.0000 0.0 1 0.45 
* 
NA- not available 
BAF - Bioaccumulation Factor 
Shaded cells indicate that the chemical is considered a COPC 
[a] Averages were calculated using 112 the detection limit for nondetects 
[b] Concentration of diolnlluran expressed in 2,3,7,8-TCDD equivalents (see derivation in Table 6-4). 2,3,7,8-TCDD BAF for invertebrates is a value for earthworms fro1 
Reinecke and Nash (1984). BAF for vertebrates is average small mammal BAF for TCDD in Sample et al. (1998b) 
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Table 6-8. 
Baseline Exposure Doses, NOAELs, and HQs for Eastern H a ~ e ~ t  Mouse 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weight 
Adjusted Food ingestion Rate 
SoiVSediment lngestion Rate 
Sulface Water lngestion Rate 
ArealSite Use   actor 

0.011 kg 
0.00234 kg-drylday 

0.000000561 kg-drylday 
0.001 6 Uday 

1.00 unitless 

Average Concentrations [a] 
I I I I I I I 
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Table 6-8. 
Basel ine Exposure  Doses, NOAELs, a n d  HQs f o r  Eastern Hamest  Mouse 
OU6, Si te 12, MCAS Cher ry  Point, No r t h  Carol ina 

Body Weight 
Adjusted Food lngestion Rate 
Soil/Sediment lngestion Rate 
Surface Water lngestion Rate 
ArealSite Use Factor 

0.011 kg 
0.00234 kg-drylday 

0.000000561 kg-drylday 
0.0016 Uday 

1.00 unitless 

Average Concentrations [a] 
II I I I I I I I I 1 I II 

I 
5.56E-08 I 4 1 0.0001112 1 0.0000 1 0.000002 1 0.52 - 

NA- not available 

Chemical 
Dimethyl phthalate 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
N-Nitrosodi-n-propylamine 
Nitrobenzene 
Pentachlorophenol 

BAF - Bioaccumulation Factor 
Shaded cells indicate that the chemical is considered a COPC 
[a] Averages were calculated using 112 the detection limit for nondetects 
[b] Concentration of dioxinlfuran expressed in 2,3,7,8-TCDD equivalents (see derivation in Table 6-4). 2,3,7,8-TCDD BAF for plants from Reinecke and Nash (1984) 
A log Kow of 6.43 was assumed for 2,3,7,8-TCDD. 2,3,7,&TCDD BAF for invertebrates is a value for earthworms from Travis and Arms (19R 
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Soil 
Concentration 

(ms/kg) 

0.39308 

0.9869 

ScreenERA-Tabs6-5to6-9 xls 

,f 
\ .  

O- 

Sediment 
Concentration 

( w h )  

0.2283 

0.55 I 

Surface Water 
Concentration 

(mqR) 

0.005 

0.0125 

Plant 
BAF 

1 
1 
1 
1 
1 
1 
1 

Plant 
Concentration 

(W%) 
0 
0 
0 
0 

0.31069 
0 

0.76845 

Invertebrate 
BAF 

1 
1 
1 
1 
1 
1 
1 

Invertebrate 
Concentration 

( W k l )  
0 
0 
0 
0 

0.31069 
0 

0.76845 

Dose 
( m W  bw-d) 

0.0000 
0.0000 
0.0000 
0.0000 
0.0700 
0.0000 
0.1733 

RTV 
(NOAEL) 

( m m  bw-d) 
N A 
N A 
N A 
N A 
0.2 
N A 
0.6 

NOAEL 
HQ. 
-- 
-- 

0.30 



Table 6-9. 
Baseline Exposure Doses, NOAELs, and HQs for Gray Fox 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Body Weipht 3.750 kg 
Adjusted Fwd Ingestion Rate 0.204 kgdrylday 
SoiVSediment Ingestion Rate 0.00306 kgdrylday 
Surface Water Ingestion Rate 0.3253 Uday 
AreYSite Use Factor 0.06 unitless 

Average Concentrations [a] 
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Table 6-9. 
Baseline Exposure Doses, NOAELs, a n d  H Q s  f o r  Gray Fox  
OU6, Slte 12, MCAS Cherry Point, Nor th  Carol ina 

Body Weight 
Adjusted Food Ingestion Rate 
SoiVSediment IngesSm Rate 
Surface Water Ingestim Rate 
ArealSite Use Factor 

3.750 kg 
0.204 kgdrylday 

O.OOC€6 kgdrylday 
0.3253 Uday 

0.06 unitless 

Average Concentrations [a] 
I I I I I I 

BAF - Bioaccumulab'on Factor 
Shaded cells indicate Mat Me chemical is considered a COPC 
[a] Averages were cakulated using l i2  the detection limit for nm-detects. 
[b] Concentration of 6oxiWturan expressed in 2,3,7.8-TCDD equivalents (see derivation in Table 6-41, 2,3,7.8-TCDD BAF fw plank from Travis and Arms (1988). 
A log Kow of 6.43 was assumed f a  2,3,7,8-TCDD. 2,3,7,8-TCDD BAF for invertebrates is a value fw earthworms from Reinecke and Nash (1984). 
BAF for vertebrates is average small mammal BAF for TCDD in Sample et al. (1998b). 
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7.0 Conclusions 

Receptor species/communities evaluated in the assessment included soil invertebrates, 
sediment invertebrates, aquatic receptors, mourning dove, killdeer, American kestrel, 
Eastern harvest mouse, and gray fox. Based on the pattern in Step 3A HQ results, the 
relatively few exceedances of a reference HQ of 1 for detected compounds, and data on the 
background concentration of inorganics, the conclusion of the assessment is that the levels 
of inorganics, pesticides/PCBs, SVOCs, VOCs and dioxins/furans pose little risk to 
ecological receptor populations at Site 12. Although there is some uncertainty associated 
with this conclusion, the scope and conservativeness of the assessment provide additional 
support that the risk evaluation has been protective. Based on the results of the assessment, 

. . 
no further evaluation of ecological risk is recommended for Site 12. 
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Appendix A 
Soil, Sediment, and Surface Water Data Collected in 1999 



r'\ 
Site 1 1 ~  ~ f r f a c e  Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedfiiased low 



Site 12 - Surface Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not 
U J = N o t o d / e s t i m a t e d  
UL=Not derectedlbiased low 



(7 J'; 1 

Site 1 h . a a c e  Soil - Raw Data 
L - 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detected/estimated 
UL=Not detectedlbiased low 



Site 12 - Surface Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 

UJ=Not estimated 

Hexachloroethane 
- .  ... - . .  - . -- . .  

Indeno(l,2,3-cd)pyrene . . . .  - - -  ~. 

. . . .  . . . . - . .  . . . . . . .  - 

n-Nitroso-di-n-propylamine - . . . . .  - . . . . . .  

UGIKG 380 U n-Ni&sodiphenylamine . . . . . . .  - ........ - . 

Naphthalene ..... - 
.. . . .  - 

Nitrobenzene 
... . . . . . .  

Phenanthrene . . . . . . . . . .  

... . . . . . . . . . . . . . . .  -. - - -. - 
. . . . .  

-. . . .  . . .... . . .  . . . . . . . .  . . . . .  .- -- - - - - 
TCL voiatiles ... .. . . -  - 

I 
.......... ... ... . . . .  ......... - . - .  

1,l , I   richlo lo roe thane - UGIKG -. . 11 U ...... . . .  . .  .... . .  ..... . - -  
11 . . . . . . .  ..... 

11 
.- 1 : 

1,1,2,2--~etrachloroethane . ~ I UGIKG . . . . . .  -. 11 U - - . . .  -- -. .. -. . - . .  . .  :: .:. :I 1. 
l1 , 

1,1,2- richl lo roe thane . ... . . .. . . . . . . .  . . .... I . . 1 UGJKG- 11 U 
-. - -. - - - -. 11 

. . -  1 uGn<G- 11 U 11 11 1 ,l -~ichlor&thane . . . . . .  .... ........ . .  . . . . .  .. . . . .  . . . .  . . . .  . . . . . . .  , - .- - - -. - .- - : - ,  

- - - : -  -: 1 , l  -Dichloroethene UGIKG 11 U 11' ................................. .. 1 . . . . . . . . . . . . .  . . . . . . - .  
1 ,$~ibromoethane . . ... -. . .  . UGIKG 11 U .. 11, . - Ill" ... .- - . . . .  11 . 1 

111 1,2-~ichloroethane . ........ UGIKG ... - . - 11 .... -- U - .. - . . 1 1 1 ~  11 ' I  - .  1 .  ' 1 L 

1,2-~ichloroethene (lotal) UGIKG ................ ... . . . .  . . . . . . . . . . .  
11 u ill 

... -- .....- . .  I -1  -. :: 1 1 ,2-Dichloropropane . . . .  UGIKG 11 U . 11 UJ . . . . . . . . . . . . . . . . .  - . . . . . . . .  -- ... ... +. 

2-Butanone .. UGIKG 11 U 11 ..... 11 U . . . .  11 - . .- . . . . . . . . . .  . . .  . . . .  1. _ -  / - .  f . .  : 
?-Hexanone IUGIKG . . . .  11 U -~ . 11 .. . . . . . .  11 -. UJ - ... ---.. . -. 11 I I I . . . . . .  . . . .  , - -  . . . . . .  . . . . .  ...-.- 

/ UGIKG 4- ethyl-2-pentanone 11 U UJ 11 11 11 



. Site 1 J r face  Soil Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedlbiased low 



Site 12 - Surface Soil - Raw Data 

. .  . . . . . . .  
1 . . . . . . . . . . .  ,2,3,7,8-~entachlorodebenzo-p:dioxin -- .. ... ' PGIG I 

. . . . . . .  .. .......... - 
1,2,3,7,8-~entachlorodibenzo ............ furan -. . . . .  PG/& - -. . . . . . .  . . .  

~ ,~~<~ ,~ ,&~XACHLORODIBENZOFURAN-  . . . . . . . .  -- ........... PGIG . . .  

2,3,4,7]8-~e~achlorodibenzofuran . - ... -. ....... PGIG .. .  I 

2 , 3 , 7 ; 8 - ~ ~ ~ ~  (dioxin) PGIG I 

. . . . . . . . . . . . .  .- 
2,3,7,8-~etrachlorodibenzofuran - - - -. ... . ...... ..... 
. . . . . .  . . . . . .  . - - - - - .. ... . .  

PGIG 1 
Total Heptachlorodibenzo-p-dioxin PGIG .... . .  . . . .  i -  

-. - -- . . .  .... .. . . . . . .  ... .-...... - -. ... 

Total ~e~tachlorodibenzofuran - .- - - PGIG ....... ... . . . . . . . . . . . .  ..... 
..... . . . . . . . . . . .  ..... . . . . .  

Total Hexachlorodibenzo-p-dioxin PGIG . .. . t. . - . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ...- - - .. . . . . - - - -  - .- -- .- - -. ..-.-..... . . .  . . . . . . . . . . . . . . . . .  

Total Hexachlorodibenzofuran . ~- PGIG j -- 
. . . .  --......... - .. I Total ..... ~ctachlorodibenzo-pdioxin - . - .. . - . - . . . . . . . .  PG/G . 

. . .  . . . . . .  

. ............... . ...... . . . . . . . . . . . .  

1 
Total Octachlorodibenzofuran PGIG - -. - - 

Total - - Pentachlorodibenzo-p-dioxin -- - -. -- ...... -. . 
-. 

PGIG - - ... -. .. - . . . . . . . . .  . .  ... -.... ..... . .  . . . . - . .  . - - - - - -. - ...- . . . . .  .- . . . . . . . . .  
1 
4 

Total Pentachlorodibenzofuran PGIG I 
-. - - -- . . .  ... ...... ......... . - . . -  - . - . . . . .  . . - . .  -. - . l  . 

Total Tetrachlorodibenzo-p-dioxin - --- . . . .  PGIG ... .... . . . .  .- -- -- - . . . - - . . . . . . .  . . . .  . .- . . 

Total Tetrachlorodibenzofuran . ,PGlG . - . .  - . -- - - - - - - .. .. ... ..... . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  
I 
i 

% Moisture YO 12.8 .... 0.5 12.5 1 
..... . . . . . . . .  . . . . . . . . . . . . .  ... - . . . .  -. . - ...... .  ..... -- -. ..... -- -. - - -. .- - - . . . . . . . . - . - .  .... 

cianide MGIKG . 0.08 B .. .. ..... 2.3 0.1 B 2.3 i 
. . . . . . . . . . . . . . . . . .  .. . . . . - . - -  . .- . .- . . . . .  - - - - - . . 

Oil and Grease - - -- MGE 1050 
-. - - - -- - - - 229 996 229 . . . .... .-.. ... ...-.... -- . . . . . . . . . . .  -- . . . .  . . . . . . . . . . . . .  -.-. . . . .  . . . . .  

i 
! 

Total organic carbon (TOG) MGIKG 15000 110 6500 110 I 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not d 



1 9  

Site l & d r f a c e  Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detected/estimated 
UL=Not detectedlbiased low 



Site 12 - Surface Soil - Raw Data 

Aroclor-1254 
 rocl lor-1 260 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan 11 
Endosulfan sulfate 
End& 
Endrin aldehyde 
Endrin ketone 
gamma-BHC (Lindane) - - -  
gamma~hlordane 
~e~ tach lo r  

- 

Heptachlor epoxide - - 

Methoxychlor .. - 
Toxaphene - -- - - - -  

- 
UGIKG 
.- - - 
UGIKG -- - 
UGIKG 
.- - 
UGIG 

UGIKG 
UGKG 
UGIKG - - -- 

UGIKG 
UG/% 

/ - UGIKG -- 

. . . . . . .  ....... 

.. 380 1 ..I . .  .. . .  . . 

. . . .  ........ - . .  - ... t -  
380 1 

UGIKG I 380i- 
-. 

. . . .. L ..-...... . . .  . . . . . . .  .. ; . . . .  . . .  .. -. 

2,~-Oiybis(l -.- .. . -chloropropanej-. . . -. - - - . . . 380 .... 380 u .... . . . . . .  420 
2,4,5-Trichlorophenol - - .- . . . .  UGIKG .. ...- . .- - - -- - - . . .  ....... ....... . . .  . . . - - - . - . . . .  . -. -- -. -- 

2,4,6-Trichlorophenol -. -. UGIKG 380 U -- 380 .. .. ... 
. . .-.-.- .. 420 

. --. 

- - . - - - - - 380 380 U 
-- .-.~{ -. 

2,4-Dichlorophenol -- UGlKG 380 U .- .. . .... 420 
2,4-Dimethylphenol , UGIKG 380 U 420 U . ! I 

....................... ...... . --....... .- ~- 420 
2,4-Dinitrophenol UGIKG 920 U 920 930 U 930 I 1000 10001u 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not 

UL=Not d~gtedlbiased low 



Site 12'- +&ace Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedmiased low 





i ?  
Site 1 &--d?face Soil - Raw Data 

. . . . . .  - . . . - . .  

- . . . . .  . 

. . . . .  

. . -. - . . - . - 

....... - . . .  

- ..... . - . . . . .  

...... .... . . . . . -  - - . 

. . . .  

trans-1 12-~ichloroethene' . . . . . .  .- 

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  
Other Parameters 

1,2,3,4,7,8,9-Heptachlorodibenzofuran 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated - 
UL=Not detectedlbiased low 



Site 12 - Surface Soil - Raw Data 

. . . . . . . . 

. . . . . - . 

. . . . . . . . 

,. . . - . . . .. 

Total organic carbon (TOC) 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not 
UJ=No dlestimated 





Site 12 - Surface Soil - Raw Data 

- . . .  .... 

. . .  

. .- . 

-. -. - . . . .  ....... . 

- -. - .. .  .... . . . . . . . .  . .  . .  .- -- 

- - - . . .  .. . . 

- . . . . . . . . . . . . . . . . . . .  . . . .  

gamma-BHC (Lindane) - . . .  

. .- ... 

. . . . . . .  

- .- .- - . .  . -... . -  

. . . . . . . .  . . . .  

- . - ... - ... - .- . .- -. - -. . -- . . .  

1,3-Dichlorobenzene . . . .  . . . . . . . . . . . .  

.... -. 

B=Not substantial above levels in blanks 
J=Estirnated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not d V  
UJ=Not i Uestirnated 
UL=Not de~ectedlbiased low 



P Site 1 . A a c e  Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedlbiased low 



O
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t - 7  
Site 12L Arface Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedestimated 
UL=Not detectedbiased low 







Site 12 - Surface Soil - Raw Data 

. .  . -  

.- - . -  

. . .  

-- - . .. . . .  . .. . . . . .  - - 

Endosulfan sulfate . . .  - ...... 
. . . . . . . .  

. . . .  

- . . . . . . . . . . . . . .  

. . ... - 

-. - - - - - - ..... .. -. .. . . .  

B=Not substantial above levels in blanks 
J=Estirnated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not d 

UL=Not ~ h i k d l b i a s e d  low 



4-\ .,'- . 

Site 12\-~16rface Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedmiased low 



Site 12 - Surface Soil - Raw Data 

380 

. . - . - - -. 

phenol' - . . .  - . . . . . . . .  

Pyrene ..... . . .  - - . . . . . . . . . . . . . . .  . . . -  

1 , l  -Dkhloro;thane 
1 , l  -Dichloroethene 
1,2-Dibrornoethane 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not U J = N o t v d / e s t i m a t e d  

UL=Not cted~biased low 



Site 12 - ' d a c e  Soil - Raw Data 

. . . . . . . . .  - 

. . . . . . .  
Toluene 
trans-l,2-~ichloroethene -. -. ....................... . .  

trans-l,3-Dichloropropene - - -. .... 
....... . . .  -.. -.-. -. - .- 

Trichloroethene - - . . . . . . . . . . . . . . .  . . . . . . . .  

Vinyl chloride 

. -. . . . . . . . . .  . . . . . . . . .  
Other Parameters 

- - - - ..-.-.-...... . . -  - 

1 ,2,3,4;7,8-Hexachlorodibenio-p-dioxin . .- . . . . . . . . .  

1,2,3,4,7,8-~exachlorodibenzofuran - . . . . .  - . . . . . .  -. . 

1 ,2;3,6,7,8-~exachlorodibenzo-p-dioxin . -. . . .  .- .. 

1 ;2,3,6,7,8-Hexachlorodibenzof-uran . . . . . . . . . . . . . . . . . . . . . . .  - 
1 ,2,3,7,8,9-~exachlorodibenzo-p-dioxin . 

B=Not substantial above levels in blanks 
J=Estirnated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedfestirnated 
UL=Not detectedlbiased low 



Site 12 - Surface Soil - Raw Data 

,3,7,8-~etrachlorodibenzofu~an 
otal Heptachlorodibenzo-p-d~oxin - - - -  - -  
otal ~e~tachiorodibenzofuran 
otal Hexachlorodibenzo-p-dioxin 
otal Hexachlorodibenzofuran 
otal Octachlorodibenzo-p-d~ox~n 
otal Octachlorodibenzofuran 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not 



P. 
Site 12 JLAace Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estirnated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedfestimated 
UL=Not detectedfbiased low 



Site 12 - Surface Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not d 
UJ=Not Q estimated 
UL=Not de ectedlbiased low 







Sil 12'. A f a c e  Soil - Raw Data 

. . .  .. - . . . . . . . . . . . . . .  - . .- .. - .... 

Carbon disulfide . . . . . . . .  
carbon tetrachloride 

Chloroform 

cis-l,2-Dichloroethene 
cis-1,3-~ichloro~ro~ene 

. . . . . . . .  . . . .  - .  . .  

. . . . . . . . .  . . .  - ~~ . - 

- .- -. -. - - . . . . . . . - . . . . .  ...... . ...  .. 

trans-1 - ,PDichloroethene - - -. .- . . .  .. . . . .  ... ....... 

trans-l,3-Dichloropropene - - -. . . .  . . .  . . 
-. -. -. . .  

Trichloroethene 

.- . . . . .  -. .... -. - . . - . . - .- . 

. . . . . .  - . . . . . .  - . ........ - .. . . . . . . .  

~- .- . .. 

1,2,3,4,7,8,9-~e~tachlorodibenzofuran -. - - - . . - . . . 

1 ,2,3,4,7,8~exachlorodibenzo-p-dioxin . . . . . . . .  -. . - . . .  

1,2,3,4,7,8-~exachlorodibenzofuran 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedlbiased low 



Site 12 - Surface Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 

UJ=Not 



rl 
Site 1 &-4rface Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedlbiased low 



Site 12 - Surface Soil - Raw Data 

. ~ .. - 

. . -- - . - - - 
.. . - . .  

. . - - . . . -. . . . - -. . - . . . -. . - - - . - - 
ndosulfan sulfate . . .. - -. ~ - -  - .  .~ . .- 

. . .. - - .- - - - . - - 
~ - -. - . . . . . -. 

. ... . .. . .-.a. 

. . . . - . . . - 

.. ~ . .  

. . . . . . . 

. . . .. -- . - -. 

B=Not substantial above levels in blanks 
J=Estirnated 
K=Biased high 
L=Biased low 
R=Rejecred 
U=Not 



PI 

Site 1 2 u a c e  Soil - Raw Data 

. . . . . . . . .  

. . . . . .  

. . . . . . . . .  

..... - . - . -  

. . . . . . . . .  

... ...... . . .  

.. - 

~enzo(~,h,i)per~lene 
~enzo(k)flu6ranthene . . . . . .  

bis(2-C-hloroethoxy)methane . . .  - . . .  

............ . . . . . . . .  bik(2-dhlo~oethyl)ether 

- . . .  . . . . . .  

- 
bis(2-~th~lhex~l)~hthalate - 
Butylbenzylphthalate - 

....... 

~arbazols . . - - - 
-. . . . . . .  . ... .-.. . . . .. ... ................ . . . . .  . .. . ........... . . . .  ... .... . - - - - -- - -. -. - - - - - - - - .- 

Ch j s i n e '  - ..... . . .  ........ . . . - . .  .. . - ... . . .  . ... 
UGIKG - -- 380 U 380 370 U - -- - -- - - -- -- I 370 

~i-n-b;tylphthalate . ~_ . - UGIKG 43 - J ... .  - 380 ..... 370 U .--  . ! -  j . - 3% . . . .  
Di-n-octyl phthalate UGIKG 380 U 380 370 U . ! 370 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedlbiased low 



Site 12 - Surface Soil - Raw Data 

Hexachlorobenzene 
Hexachlorobutad~ene 

Indeno(l,2,3-cd)pyrene 

-- - - 

.. - - - - -- - - - - - 

- -- .- 

1 , l  -Dchloroethane - - -  - 

1 , l  -Dichloroethene 
1,2-Dibromoethane 
1,2-Dichloroethane - - 

1 ,PDichloroethene (total) 
1,2-Dchloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not 
UJ=No &estimated 



Pi 
Site 12 %-&ace Soil - Raw Data 

Chloroform 
Chloromethane 
CIS-1 ,2-Dichloroethene 
cis-1,s-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
~etrachloroethene 
Toluene 
trans-l,2-Dichloroethene . - -. - 

Trichloroethene 

Other Parameters 

1 ,2,3,4,7,8-~exach1orodiben;o-p-diox~n 
1,2,3,4,7,8-Hexachlorodibenzofuran 
1 ,2,3,6,7,8-~exachlorodibenzo-p-diox~n 
1,2,3,6,7,8-~exachlorod~benzof~ra~ 
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedlbiased low 



Site 12 - Surface Soil - Raw Data 

Total Tetrachlorod~benzo-p-dioxn 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not d 

UL=Not 'zrtoi~ctedlbiased low 



Site 1 2 ' ~ . M a c e  Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedlbiased low 





P. 
Site 12 ;,Aace Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estirnated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedlbiased low 



Unit! 

Site 12 - Surface Soil - Raw Data 

- . . . . -  -. ... 

- . - . . - . 

...... ... -- - 
............. -. - -- . . . . . . . . .  

. - - -- - .. . -. - ... - ..... - .... - ... -. . 

.......... - . . -- .......... - - ... -. 

- - . . . . . . . .  . . . . . .  

- - - .... . . . . . . . . . . . . . . . .  

. . . . . .  

. . . . . . .  

....... .......... 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not d 
UJ=Not p estimated 
UL=Not amEtedlbiased low 



(-7 

Site 12 --ace Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detecteaestimated 
UL=Not detecteabiased low 

-- .... .--... 

. . . . . .  

. . . . . . .  

........ - ...... 

.................. 

trans-l,2-Dichloroethene ................................. 
trans-l,3-Dichloropropene 
.... - . . . . . . . . .  . . - . - . .  
Trichloroethene . . . . . . . . . . .  ........ . . . . . . .  

- ..............-...... - - - - - ... ..... -.... 

1;2,3,4,6.7,8-HEPTACHLORODIBENZOFURAN ........... - ... ........... -- - . - - - - -- - .... 
1,2,3,4,7,8,9-Heptachlorodibenzofuran .- .................... ... ... . 

1,2,3,4,7,8-~exachlorodibenzo-p-dioxin ............... .- -. - - .........-.. -. ..-..... .. 

1,2,3,4,7,8-Hexachlorodibenzofuran . . . . . . . . .  -. ... . .. ... . - . - . . . -  

112,3,6,7,8-Hexachlorodibenzo-p-dioxin .... .. - .  ..... . . . .  

1 ,2,3,6,7,8rHexachlorodibenzofuran .................... 



Site 12 - Surface Soil - Raw Data 

B=Not substantial above levels in blanks 
J=Estlmatcd 
K=Biased high 
L=Biilscd low 
R=Rejected 
U=Not 

.- - .. - .......... 

2,3,7,8-TCDD (dioxin) 

- - .. . . . .  . . . . . . . .  . . . . . . - . . .  .- - 

- - ... ...... . . - -  

. - 

Oil and Grease - .- - - - - . . . . . .  . . . .  ............ ........- 



Site 1 2 u s u r f a c e  Soil - Raw Data 

Aluminum 
~ n t i m o n ~  
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
~ e r ~ u r y  
~ i cke l  
Potassium 
Selenium 
Silver 
Sodium 
~hal iurn 

I Vanadium 
Zinc 

85101~ 1 %  1 - - - 0.59 I U - - 
1.51J 

'MGIKG . - -  2 0 1 ~  
I :MGIKG 1 0.08jU 

MGIKG 3.1 
:MG/KG j 31401 

I .  
I 

MG/KG ......... 
MGIKG . .  .... . . . . .  

MGIKG 
. -. - . . .  

MGIKG ..... 

....... 

MGIKG 
. . .  - .  

. 

. - . . . . . . .  .. . . . . . - - - .  . - - -- - - - - - .. - - 
... .... . ....... - -  . ~ F W K  1 - .  8 . 4 1 5 1 - 1 . 1  -. 0.11[ - -. - - 1 - - - 0.111 - 

MGIKG 1821 0.92 0.88 I 

TCL PesticideslPCBs 
4,4'-DDD 
4.4'-DDE 

Aldrin 
alpha-BHC 
alpha-Chlordane 
~rocbr-1016 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detected/estimated 
UL=Not detectedlbiased low 



Site 12 - Subsurface Soil - Raw Data 

............. 

- .. - . . .  - . . .  

.... - .. ... 

. . .  - . . . . . . . . . . . . . - . . . .  -- - .- - ...- - .....-..- - - - ... - 
TCL Semivolatiles 

-...-. ... . . . . . . . . . . . . . - . . .  . .. .... 

1,2,4-Trichlorobenzene .... .... . . . . . . . . . . . .  - 
1,2-Dichlorobenzene 
- . -  .~ . . . . .  - . - ..... . -  ...... 

1,3-Dichlorobenzene UGIKG .... ... .. ..  .... .. 360 
-- 

... 
3700 

.. . . . . .  ... ... ....... 
3700 - -. . - -. .- -. - . . - . . 

... ... .. ... 
8900 . -- - - -- - - 860 - UJ - - 

360 UJ - ....... ...... 360 
. .-. ... 

.. 

360 UJ 

. . . . . . . . . . . . .  

. .  

2,4-Dimethylphenol 
- - . 3700 U 3700 360 UJ 
2,4-Dinitrophenol 8900 860 UJ ................ 860 

...... 

2,GDinitrotoiuene . . .  - . . . .  . . . . . . .  . ... 
2,6-Dinitrotoluene .. UGIKG 3700 U 3700 ...... .- . - . . . - .  .... 360 UJ 
2-~hloronaphthalene -. 3700 . .  U , . .  . .  ....... 

. . . . . . .  .. . . . . . . .  
3700 360 360 R 360 

. -  - -  -360VJ 
2-Chlorophenol 3700 U 360 R 360 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not dprhfl 
UJ=Notl idlestimated 
UL=Not de~ectedlbiased low 



. . . . . . .  

. - - .......... - - . 

. . . .  - - 

. .- - - ... - - - 

Benzo(k)fluoranthene . .  - -. - -. .- .- - .... .. .. 

Di-n-butylphthalate . .  - .. .- .. - .. - . . . . .  

Di-n-octyl . - . - ...  - phthalate . . .  - - . . . . . .  

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedlbiased low 



Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
lsophorone 
n-Nitroso-di-n-propylarnine 
n-N~trosodiphenylarnine 
Naphthalene 
N~trobenzene UGIKG 
Pentachlorophenol 
Phenanthrene 
phenol - 
Pyrene UGIKG 

I I --- 
TCL Volati le~ I 
1,1,1 -Trichloroethane 520 U - -  - 

1,1,2,2-Tetrachloroethane - - 520 U .- 

1 , I  ,2-Tnchloroethane UGIKG - 520 U - - - -  

1 ,l -Dichloroethane UGIKG 520 - U - 
1 , l  -Dichloroethene $/KG 520 U . - 
1,2-iibromoethane UG/KG 520 U 
1,2-~ichloroethane U&KG 520 U 
1,2-~ichloroithene (total) UGIKG 520 u 
1 ,2-6chloropropane 
2-Butanone UGIKG 
2-Hexanone 520 1 U 
4-Methyl-2-pentanone UGIKG 
Acetone 
Benzene 

. - 

Brornod~chlorornethane 
Brornoforrn 

. - 

Bromornethane 
Carbon disulflde UGIKG - 

carbon tetrachloride UGIKG 
~hlorobenzene I UGIKG 520 / U 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 

UL=Not dzcted/biased low 



- ......... . 

Tetrachloroethene 

Other Parameters . . . . . .  . .  . .  ... ..... .. .......... . .  ... . . . .  _ _ - -. __ __ _. _ 
% Moisture % . . . . .  . . .  .. .- - - - - ..... ... . ... . . . . . . .  10.4 0.5 

. . . . . . .  .. . ..- 
7.3 0.5 - - - -. - - .- -. -. - - -. - - -. -. - -. -. 

cyanide . . . . . . . . . .  . . . .  ... .. .. . . .  . .  . . -. - MGIKG 2.2" ._ _ __ 2.2 2.2 U 2.2 _ -- _ - 

Oil and Grease - -. - .  
MGIKG ... ....-. .. . .. ........ 

5720 223 216 U 21 6 - - --- .-- -. - - -. 

~ o t a l  organic carbon (TOC)' MGJKG 5600 110 400 110 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detected/biased low 



B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedlbiased low 



Site 12 - Sediment - Raw Data 

-.- .. . 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 

P , .-, UJ=Not , ..d/estimated 
UL=Not detectedmiased low 2 ',.a J 



. - .. .~ . . . 

- . - .... - . 

Benzo(k)fluoranthene 

Dimethyl phthalate 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedhiased low 



Site 12 - Sediment - Raw Data 

Pentachlorophenol - .  - .  

Phenanthrene 
Phenol 
Pyrene 

1,1,2-Trichloroethane 
1 , l  -~ichloroethane 
1 , l  -Dichloroethene 
1 ,PDibrornoethane 
1,2-Dichloroethane 
1,~~ichloroethene . . . . . .  (total) 
1,2-~ichloro~ro~ane 
2-~utanone 

- - . . . . . 

Bromoform 
. .  .- .. . .  . 

Bromometh~ne 
. .. . . . . 

Carbon disulfide 
. - . -. . . . . . . . . . . 

Carbon tetrachloride 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected . a 

UJ=No u = N O t p d e s t i m a t e d  
UL=Not detectedbiased low 



Site 1 c diment - I 

< .. 1 Methylene chloride 

Ivinyl chloride 
Xylene, total 

. . . .  

% Moisture 
cyanide . . 

0ii and Grease 

aw Data 

UGIKG . . . . . .  . .  . . .... i 
13 

UGIKG . .  13 
I 

.... .......... . . .  . . .  ... . . .  
13 

i 

UGlKG . .  . . . . . . .  .. -. - - - - . .  . . - . .  i 
UGlKG . I 

~. 
13 

UGIKG 
j 

. .  .... ... .... . .  .- ..... . . 
13 

UGIKG . 13 ... 
13 

. . . . .  ....... ! 
13 

. . .  .- . 
13 

13 13 13 U 13 
I 

UGIKG . . . . . .  .. . .  . - - . - . .  - .-... -- . -  . . 
13 

UGlKG 13 13 13 U 13 I 
. . . . . . . . . . . .  ........ - - . - . . . -  . - - - . - . - . . -  ! 

13 
3.2 U 

... . . . . .  

13 U 
. .  .... .... 

l3 i 13 
I 

1 3. 
13 

UGIKG . . . .  . .  ... . . .  ........ 
13 

+ 
13 13iU 13 

1- 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedestimated 
UL=Not detectedbiased low 



Site 12 - L / f a c e  Water - Raw Data 

. . . . . - - 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedlbiased low 



Site 12 - Surface Water - Raw Data 

B=Not substantla1 above levels In blanks 
J=Estlmated 
K=Biased h ~ g h  
L=B~ased low 
R=Rejected 

UJ=NO~ d n a e s t l m a t e d  
UL=Not dttzcted/blased low 



2-Methylphenol I UGIL IO~U I lolu 1 0 1 ~  I 101 10 /u  j - ''1 - 
2-Nltroaniline I UGIL 25 25 / 25jU 25 j 25iu I 
2-Nltrophenol i UGIL , I 101 1 0 1 ~  I 101 101U 
3,Y-Dichlorobenzidine LUG/L 10,U I - 101 10IU 10 10,U 

1 UGIL 25 U 3-Nitroamline 25 U 
4,6-Dinitro-2-methylphenol /UG/L 25jU 25 25! U 
4-Bromophenyl-phenylether 1 I O U  l0 ,U 
4-Chloro-3-methylphenol - -  . 

I 

10 U 

4-Chloroanillne ~ O U  - I 10iU 
4-Chlorophenyl-phenylether I 10,U 
4-Methylphenol 10 U 
4-Nltroanlllne 2 5 1 ~  
4-Nitrophenol 25 U 
Acenaphthene I O U  _ 10 1 0 1 ~  
Acenaphthylene UGIL 10 U lO]U 
Anthracene l o p  
Benzo(a)anthracene UG/L 1OlU 
Benzo(a)pyrene UGIC 10 U 10 1 u 
Benzo(b)fluoranthene UGIL - 10 U 10 U 1 0 1 ~  
~enzo(~ ,h , i )~er~ lene UGIL -. 10 U 
~enzo(k)fluoranthene UGIL 10 U 10 U . -- 

b1~(2-~hloroeth&~)methane UG/L l o  u 10 
bis(2-Chloroethy1)ether UGlL 
bis(2-Ethylhexy1)phthalate UGIL 10 U 10 
Butylbenzylphthalate 

- 

UGIL 10 u 10 u - 

Carbazole UG/L 10 U , -- 
Chrysene UGIL lo I-J . -- 1 10lU 
Dl-n-butylphthalate UGIL 1OjU 
DI-n-octyl phthalate 10 /u  
~~benz(a,h)anthracene i 1 0 ; ~  
Dlbenzofuran 10 lOlU 
Dlethylphthalate 1O/U 
Dimethyl phthalate 1OiU 
Fluoranthene 10 U I 101 1OlU 

i 
Fluorene 10 U I I 10 10ju 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedfestimated 
UL=Not detectedbiased low 



1 Hexachlorobenzene - _ _ -  1 I -- ?!I- . 1 0 1 ~  - 1 10,U I 
10 

1 Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lnd&o(l,2,3-cd)pyrene 
lsophorone 
n-Nitroso-di-n-propylamine 
n-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
pyreie 

I UGIL 
I - -  
I UGIL 
/ UG/L 
UGIL 

I UGIL 
UGlL 

I UGIL 
UGIL 

I UGIL 
I UGlL 
I UGIL 
f 

I UGIL 
I UGIL 

10; 
l o ,  
101 

i - 
I 

- .. i I 
TCL Volatiles - I 

. - 

1 ,1,1 -Tr~chloroethane UG/L 1 U 1 I 1 
1,1,2,2-Tetrachloroethane UGIL - - 1 U 1 1 IU 1 
1,l ,PTrichloroethane UG/L 1 U 1 1 IU I I 1 
1 ,l -Dichloroethane UGIL 1 U 1 
1,l-~Ghroroethene UGIL l u  - -  - .  1 
1,2-D~bromoethane UGIL 1 u - -  - - 1 - 1 U 1 
1,2-D~chloroethane UG/L - - 1-u 1 U I 1 
1 ,2 -~ i ch l~ ro~ ro~ane  - 1 ~  _ I 1 
2-Butanone 5 U - -~ -- 5 a 5 U I C 

2-Hexanone UGIL 5 C 

4-Methyl-2-pentanone 5 I C 

I 5 / u  I 

Acetone UGIL 5 5 R - 5 ~  5jR I E I i 
Benzene 

t i 1 U 1 

~rohod~chloromethane 
I I 

1 I l I 1 u 1 

Bromoform I I 1 '  1 IU 1 I 
~rohornethane I I; I,U 1 
Carbon d~sulf~de l 1 

1 U 1 

Carbon tetrachloride 
I -- -- - - - - - 1 I 1 [U 1 

Chlorobenzene I - - 1 - JLu -- lt - I I1 1 ;U 1 - t 
Chloroethane ; UGIL 1 ,U 1 1 / U  i I I 1 u I 11 1 /U  I 1 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not m d  
UJ=Nob kdlestimated 
UL=Not h'etectedrbiased low 



CIS-1 ,3-Dichloropropene 
Dibromochloromethane 

Methylene chlor~de 

Tetrachloroethene 

Trichloroethene 

Other Parameters - .. . .  -. IUGIL io/u -. Cyanide 10 1 0 " ~  I - - - - -- -- - - -- - lo. - I O U .  _ -. JO1 1.21~ I 1 C 
Nitrate MGIL 

. - 0.1 1 . - 0.1 - 0.1 - u -.- - .. 0 1  - o.iTu .- 0.1 0.1 /u 0.1 .- - Sulfate I O ~ J  5 1 0-J-  5 5 u 5 1 3 / ~  I E 

B=Not substantial above levels in blanks 
J=Estirnated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestirnated 
UL=Not detectedlbiased low 



Site 12 - Surface Water - Raw Data 
I I I 

Chemical / Units I Conc I Qualifier 1 LlmR 
TAL MetalslCyanide 
Aluminum 
~ n t i m o n ~  
Arsenic 
Barium 

I . . . . . . .  - 1 .  . - -  
; UGIL 

Beryllium I UG/L . . . .  0.1 .. , 
cadmium .. - .  0.2 
calcium ...... 13.3 
Chromium . 

Cobalt ... 1 0.5 
Copper 1 .  . . .  0.6 
Iron I 6.8 .. ! 

Lead I 1.3 1 .......... ... 

Magnesium 9.4 ! 
Manganese 1 . . . .  0.2 
Mercury I 0.1 

t 
~ i c k e l  . - - -  1.3 -. 1 

potassium . 33.5 . 

Selenium 3.1 IU . . . .  ..I I 3.1 ........ 

Silver . . .  0.7u 0.7 

~od/;m UGIL ......... .. 5630 . - . .  .... 
89.1 

~ h a ~ ~ i u i  UGIL 3.5 u ...... . . . . . . . . . . . . . . . .  

vanadium . .- . UGIL . .  . . . . . . . .  -. . .  ... 
1.9 U 

. . . . . . . . . . . .  -~ - 

Zinc UGIL .. -. - .  20.5 J . . . . . - - . . - 4.1 . -. 

.... . . . . .  - . - - -- .............. . . .  

~ ~ i ~ ~ e t a l s  . .  . . .  .. ....... . . . . .  . . . .  - - - - - 
. . . . . . . . . . . . . . .  . . . . .  

TCL p e s t i c i d e s / ~ ~ ~ ~ - .  
- 

.................... . . . . . . . . . - - . . . . . - .  . . .  

4,4'-DDD UGIL 0.1 U 0.1 . . . . . . . . . . .  

4,4'-ODE . . UGlL ............... 0.027 J 0.5 . . . . .  - . - ...... -. - . . .  - .-.... - - 
~ , ~ < D D T  UGIL 0.1 U 0.1 .................. . . .  .- . - .... - .. - - . . .  

Aldrin ... UGIL 0.05 U 0.05 
.. 

~ I ~ G ~ B H C  UGIL ......................... 0.05 U 0.05 . .. . . . . . .  . . . - - .  ..... - 
alpha-Chlordane . .  UGIL . .  .............. 0.05 U 0.05 
~rbi i l i r - i016 UG/L . . .  1 . . .  U '  . . .  .- 1 . 
~ro&r-1221 UGIL 2 U I 2 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not 
UJ=Not dlestimated 
UL=Not d?te<ted/biased low 



I r? 
Site 12 b a c e  Water - Raw Data 

~ i e l d r k  
~ndoc l fan  I 'UGIL 
~ndoiulfan II v c / ~  
~ndosulfan sulfate UGIC 
Endrin 
- - UGIL . - 

Endrin aldehyde UG/L - .- 

Endrin ketone I UGIL 

- ~ 

-- .- I - .  ~ . -  

-. 

g a m r n a - ~ ~ ~  (Lindane) --. 0.002915 0.05 
garnrnaGhlordane - . - -  0% 
Heptachlor 0.05 
Heptachlor epoxide - - - 0.65 
Methoxychlor UGIL 0.5 
~ o x a ~ h e n e  UGIL - 5 

- - 
TCL ~emivolatiles 
1,2,4-~richlorobenzene UGIL I 
1 ,BDichlorobenzene UGIL 

UGII 1 
1 $3-Dichlorobenzene I 
1.4-Dichlorobenzene UGIL 1 

. . . . . . .  .- . . . - . . . .  -. . .  - .. .- - .. - .... 

2,4,6-Trichlorophenol . - ... - - UGIL 
. . . . .  . . . . .  ...... .. 

2,4-Dichlorophenol - . .  - ............................ UGIL 1 C 
2,4-Dimethylphenol - - -. -. - .. - - . . . . . . . .  .. UGIL 1 C - .- .- - - 
2,4-~initrophenoi - .. - . . . . . . . . .  . . . .  .- UGIL - .- ... - . - . . . . . .  .............. .- - - 26 . 
2,4-Dinitrotoluene UGIL 1 C .. .. - . - . . . . . .  - .- ... . - -~ .. . . . . . .  - - ............. 
2,6-Dinitrotoluene - .. -- UGR 10 U 1 C 

.... . . . . . . .  .- ................ - . . . . . . . . . .  - . . . .  - . - - .. 
2-~hlorona~hthalene . .  UGIL 10 U 1 C - . . - . . . . . . . . . . .  - - . . .  .- ... - . . . . . . . . .  . . . .  .- .... 

2-Chlorophenol UGIL 10 U I 1 C 

B=Not substantial above levels in blanks 
J=Estirnated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detectedlestimated 
UL=Not detectedlbiased low 



Site 12 - Surface Water - Raw Data 

12-Methvlna~hthalene I UGIL I 1 0 1 ~  101 . . 
2-Methylphenol 
2-N~troan~line 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
~cena~h th~ lene  
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
~enzo(k)fluoranthene 
bis(2-Chloroethoxy)methane 
bis(2-chloroethyl)ether 
bis(2-~th~lhex~l)~hthalate 
Butylbenzylphthalate 
Carbazole 
~hrysene 
~i-n-butylphthalate --- - .- 

Di-n-octyl phthalate 
~ibenz(a,h)anthracene - -. -. 

Dibenzofuran 
. - 

~iethyl~hthalate - 

Dimethyl . -  -- phthaiate - . - - 

2 1 IUGIL , 
UGIL , 
UGIL 

I UGIL 
UGlL 
IUGIL j 
UGIL 

UGlL - -  - 
UGlL 

UG/L- - 

~ 

-- 
UGIL 

, 

UGIL 1 

I 

' UGIL 
UGIL - - 1 
UGIL 
UGIL 
UGIL 
UGIL 
UG/L 

. - -  
UGIL 
UG~L . - 
UGIL 

- - . -- - - 

Fluoranthene UGIL - -/- - 10 U 10 I 
- - . - 

~Gbrene UGIL 10 u 10 

B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not 

~~=~otheE'itedmiased low 



Site 1& ,/face Water - Raw Data 

Hexachlorobenzene 
~exachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
lsophorone 
n-Nitroso-di-n-propylarnine 
n-Nitrosodiphenylarnine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

1olu I 

I 
I - 

10 
I 10 - 

UGIL 10 
UGIL I 10 
UGIL I 10 

i 10 

I .  10 - 
UGlL 10 

10 

- -  --- 
10 

UGIL 10 U _ 

U G ~ L  - I 
UG/L 
UGIL - 

U G / ~  
UGIL 
UGIL 

1,2-Dichloroethane 
1,2-~ichioro~ro~ane 
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2-Hexanone UGlL 
4-Methyl<-pentanone UGZ 
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carbon disulfide UGIL 
carbon tetrachloride UGIL 
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.- - - 
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B=Not substantial above levels in blanks 
J=Estimated 
K=Biased high 
L=Biased low 
R=Rejected 
U=Not detected 
UJ=Not detecteaestimated 
UL=Not detecteabiased low 



Site 12 - Surface Water - Raw Data 

Chloroform I UG/L 
Chloromethane 1 UG/L - 
cis-1 ,PDichloroethene 1 UGIL 
cis-1,9Dichloropropene I UG/L 
Dibromochloromethane I UGIL 
Ethylbenzene I UGIL 

1 
Methylene chloride UGIL 
Styrene 
Tetrachloroethene 
Toluene 
trans-l,2-D~chloroethene UGIL 
trans-1,9Dichloropropene UG/L - 
Trichloroethene UGIL 
Vinyl chlorlde UGIL 
Xylene, total UG/L 

Other Parameters 
Cyanide "GlL-: 
Nitrate MGIL 
Sulfate MGIL 

B=Not substantial above levels in blanks 
J=Estirnated 
K=Biased high 
L=Biased low 
R=Rejected 

I;=":APVuestimted 
UL=Not debxtedlbiased low 
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