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EXECUTIVE SUMMARY 

A screening-level ecological risk assessment (SERA) was conducted for soil, surface 
water, and sediment at the North County Site, St. Louis, Missouri. The assessment for the North 
County Site follows the Ecological Risk Assessment for Superfund, Process for Designing and 
Conducting Ecological Risk Assessments (EPA 1997). This report presents the SERA (Steps 1 
and 2) and Step 3 of the eight-step EPA ecological risk assessment process. The assessment is 
conducted using the data for surface soil from areas IA-9 and IA-10 adjacent to the St. Louis 
Airport Site (SLAPS); and for sediment, and surface water in Coldwater Creek from the airport 
to the Missouri River. The remainder of SLAPS and its surrounding p'roperties, Hazelwood 
Interim Storage Site (HISS), Future, Latty Avenue, and vicinity properties do not provide 
undisturbed, natural, or vegetated habitat for ecological receptors, so data for these areas are not 
evaluated in the SERA. 

IA-9 is an open, mowed grassy field, with small, scattered areas of unmowed grass. The 
eastern part is owned by the City of St. Louis and is zoned for recreational purposes, while the 
western part of the area belongs to Hazelwood and is zoned for heavy industrial activities. IA-10 
is a small area with transitional habitat consisting of trees, woody shrubs, and open grassy 
patches. IA-10 is owned by the City of St. Louis and is zoned for commercial use. 

Coldwater Creek originates to the south of SLAPS, flows beneath the airport, and 
continues in a northeasterly direction through Hazelwood, Florissant, and unincorporated areas 
of North St. Louis County until it discharges into the Missouri River (DOE 1994). Immediately 
downstream of the airport, Coldwater Creek forms the western boundary of the SLAPS site and 
is the boundary between IA-9 and IA-10. The creek continues past to the west of the HISS and 
other properties on Latty Avenue. Coldwater Creek, from the airport to Pershall Road, flows 
through an industrial area with numerous potential sources of chemical contamination. Below 
Pershall Road, the creek flows through an urbanized area consisting of commercial and 
residential uses. As it approaches the Missouri River, Coldwater Creek flows through more 
residential, agricultural, and recreational land uses. 

The screening-level assessment identified metals or organic contaminants as ecological 
contaminants of potential concern (COPCs) for one or more receptors in all media. The 
ecological COPCs were re-evaluated by calculating hazard quotients (HQs) using more realistic 
exposure assumptions and alternative toxicity benchmarks, by comparing site concentrations 
with upstream and background concentrations, and by evaluating the habitats at the North 
County sites. 

Based on habitat quality and re-evaluation of COPCs in Step 3, further evaluations are 
not recommended. Areas IA-9 and IA-10 and Coldwater Creek from the airport to its crossing 
with US Highway 67 (Lindbergh Boulevard), where it becomes a Class C stream, are judged not 
to require further evaluation because of low risk relative to uncertainty in risk estimates, low 
probability of significant ecological effect on local populations, and the lack of unique, rare and 
critical habitat at the site. The lower reach of Coldwater Creek represents a relatively unique 
habitat for ecological communities in the area, however, the ecological COPCs in sediment and 
surface water in the lower reach of Coldwater Creek are judged to represent insignificant risk 
and are not likely associated with releases from the North County Site. 



1.0 INTRODUCTION 

This report presents a screening-level ecological risk assessment (SERA) for ecological 
resources exposed to potentially hazardous substances in soil, surface water, and sediment at the 
North County Site, St. Louis, Missouri. The SERA follows the Ecological Risk Assessment for 
Superfund, Process for Designing and Conducting Ecological Risk Assessments (EPA, 1997). 
This report presents the SERA (Steps 1 and 2) and part of Step 3 of the eight-step U.S. 
Environmental Protection Agency (EPA) ecological risk assessment (ERA) process. EPA Region 
7 requires ERAs for Superfund Sites in Region 7 to follow as closely as possible the EPA 
guidance for the ERA process (EPA, 1997). 

This report describes the ecological setting and identifies chemical substances that 
potentially pose a risk to ecological receptors. Risk is the likelihood of experiencing adverse 
effects. The risk assessment for ecological receptors at the North County Site focuses on 
identifying and evaluating the potential for harmful effects from chemical exposures. Chemicals 
of potential concern (COPCs) for ecological receptors are identified by comparing measured 
concentrations and estimated doses of chemicals detected in surface soil, surface water, and 
sediment to conservative ecological screening values. 

• According to EPA guidance (EPA, 1997), the risk assessment process may terminate 
after the SERA if there are no ecological COPCs (i.e., no potential hazard or risk to ecological 
receptors). If substances are found to be ecological COPCs at the screening stage, additional 
work may be required in the form of an ERA. 

The need for a complete ERA is based on the environmental setting and the nature and 
magnitude of the preliminary risk calculations for ecological receptors. If risk managers decide 
an ERA is required, then additional data are collected. Appropriate site-specific data for ERAs 
include concentrations of contaminants in animals and plants (tissue residues) and toxicity tests 
(EPA 1997). Only those substances that are indicated to be potential hazards in the SERA are 
evaluated in the ERA. If risk managers decide an ERA is not required, then no additional data 
are collected, and the ERA process is complete. 

The SERA (Steps 1 and 2 of the EPA Process) is conducted using the latest data for 
surface soil, sediment, and surface water for the Vorth County Site. The evaluated data are for 
Investigative Areas (IA) 9 and 10 adjacent to the St. Louis Airport Site (SLAPS) and Coldwater 
Creek. The remaining properties constituting the North County Site do not provide undisturbed, 
natural, or vegetated habitat for ecological receptors, so data for these areas are not evaluated. A 
description of the site, history of ecological risk evaluation at the North County Site and the 
scope of the SERA report are presented in Section 1. The results of these screening-level 
assessments using the latest data are presented in Section 2. The ecological COPCs identified in 
the screening-level risk assessment are re-evaluated in Section 3. 
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1.1 SITE DESCRIPTION 

The Formerly Utilized Sites Remedial Action Program (FUSRAP) North County Site 
comprises the SLAPS and its vicinity properties in St. Louis County, approximately 24 
kilometers (km) [15 miles (mi)] from downtown St. Louis and 17.7 km (11 mi) from the 
FUSRAP St. Louis Downtown Site (SLDS). SLAPS is located immediately north of Lambert-
St. Louis International Airport (Figure 1-1). SLAPS is bounded by the Norfolk and Western 
Railroad and Banshee Road on thc South, Coldwater Creek on the west, and McDonnell 
Boulevard and recreational fields (Ballfields Area) on the north and east (Figure 1-2). Within a 
half mile of the property, more than two-thirds of the land is used for transportation-related 
purposes. The remaining land is used for commercial and recreational purposes. From the 1940s 
to the 1960s, SLAPS was used as a storage facility for residues from uranium processing and 
disposal activities elsewhere in St. Louis. The materials stored at SLAPS were moved in 1966 to 
the Hazelwood Interim Storage Site (HISS), located on nearby Latty Avenue. In 1969, buildings 
were demolished and buried on-site, and the whole SLAPS area was covered with 0.3 to 1 meter 
(m) [1 to 3 feet (ft)] of clean fill material (BNI, 1990). SLAPS was evaluated in the remedial 
investigation (RI) [BNI, 1994], where more detailed descriptions of the site can be found. 

No further evaluation is performed for the remainder of SLAPS and surrounding 
properties, HISS, Futura, and Latty Avenue properties because negligible exposure to ecological 
receptors is expected given the highly disturbed nature of the soils, limited vegetation, and 
industrial surroundings. These factors reduce the likelihood that receptors will use these areas. 
Furthermore, SLAPS is currently being remediated which includes extensive excavation and 
removal of surface soil. Therefore, surface soils at these sites are not evaluated in this SERA 
report. 

Properties in the immediate vicinity of SLAPS may have been contaminated by direct 
deposition, surface water runoff, wind movement, and losses from vehicles during transport of 
residue material from SLAPS. Historical data are available for the adjacent site referred to in the RI 
as the "Ballfield Area." The ballfield area is an open, mowed grassy field, with small, scattered 
areas of unmowed grass. The eastern part of the ballfield area is owned by the City of St. Louis 
and is zoned for recreational purposes, while the western part of the area belongs to Hazelwood 
and is zoned for heavy industrial activities (DOE, 1994). IA-10 is a small area with transitional 
habitat consisting of trees, woody shurbs and open grassy patches. IA-10 is owned by the City 
of St. Louis and is zoned for commercial use. The only other terrestrial habitat in the vicinity of 
the SLAPS is the narrow band of vegetation along Coldwater Creek. 

The historical data for the ballfield area were evaluated in the original baseline risk 
assessment (BRA) for the St. Louis Site (DOE, 1993). Additional 1998 data are available for the 
IA-9 and IA-10 (Figure 1-3), which together comprise the ballfield area described in the RI. The 
1998 data for IA-9 and IA-10 are evaluated in the SERA because of the presence of habitat for 
ecological receptors. The older historical ballfields data, which were evaluated in the BRA, are 
not evaluated in the SERA. • 
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Coldwater Creek originates 5.8 km (3.6 mi.) to the south of SLAPS, flows beneath the 
airport, and continues for approximately 21 km (12 mi.) in a northeasterly direction through 
Hazelwood, Florissant, and unincorporated areas of the county, and along the northern edge of 
unincorporated Black Jack, until it discharges into the Missouri River (DOE, 1994). Immediately 
downstream of the airport, Coldwater Creek forms the western boundary of the SLAPS and the 
boundary between IA-9 and IA-10. The creek continues past HISS and the Latty Avenue 
properties. This SLAPS/HISS Reach of Coldwater Creek, from the airport to Pershall Road, 
flows through an industrial area with numerous potential sources of chemical contamination. 
Below Pershall Road, the creek flows through an urbanized area consisting of commercial and 
residential uses (DOE, 1994). As it approaches the Missouri River, Coldwater Creek flows 
through more residential, agricultural and recreational land uses. 

Coldwater Creek is designated as a metropolitan no-discharge stream. Therefore, 
discharge to it is prohibited, except as specifically permitted under the Water Quality Standards, 
10 CSR 20-7.031 and noncontaminated storm water flows (10 CSR 20-7.015.1.A.4). Coldwater 
Creek from its mouth at the Missouri River 5.5 miles to its crossing with US Highway 67 
(Lindbergh Boulevard) is a Class C stream. Class C streams may cease flow in dry periods but 
maintain permanent pools which support aquatic life (10 CSR 20-7.031.1.F.6). The upstream 
portion of Coldwater Creek between the airport and Highway 67, which includes the 
SLAPS/HISS reach, is an unclassified water of the state. Accordingly, the SERA partitions 
Coldwater Creek into three reaches: the SLAPS/HISS reach, the unclassified reach downstream 
of Pershall Road, and the Class C reach from US Highway 67 to the Missouri River (Figure 1-4). 

The beneficial uses designated for Coldwater Creek downstream of Highway 67 are 
livestock and wildlife watering, protection of warm water aquatic life and human health-fish 
consumption, and industrial. Other beneficial uses must be determined on a case-by-case basis, 
and it is not known if any of the other beneficial uses have been designated. Other possible 
beneficial uses for the Class C portion of Coldwater Creek are storm- and floodwater storage and 
attenuation, habitat for resident and migratory wildlife species, recreational, cultural, educational, 
scientific and natural aesthetic values and uses, and hydrologic cycle maintenance. The proposed 
Coldwater Creek Flood Control Project involves channel widening and a small levee in the 
unclassified portion of the creek (downstream of Pershall Road) and channel widening and five 8- 
ft diameter tunnels through a railroad embankment approximately 1.6 miles upstream of the 
mouth (DOE, 1994). 

Coldwater Creek drains an area of 122 km • (47 mi2). The watershed is highly developed 
with residential, commercial, and industrial areas. The watershed can be divided into land uses of: 
76% urban, 13% agricultural, 6% open space, 4% forest, 0.8% golf course and cemeteries, and 
approximately 0.2% wetlands (Parker and Szlemp, 1987). As a result, the water quality along the 
entire length of the creek is poor, resulting in a depauperate aquatic community (Parker and 
Szlemp, 1987). According to Parker and Szlemp (1987), biodiversity of aquatic invertebrates 
and fishes is low: 97% of fish caught in a survey were fathead minnows (Pimphelczs promelus), 
which are tolerant of heat, turbidity, and low-oxygen levels. Pollution-tolerant tubificids and 
chironomids dominated the benthic community. Stream-bank vegetation along Coldwater Creek 
consists of occasional large trees, shrubs, and river weeds and its quality has been characterized 
as "marginal" (DOE, 1994). Small wetlands are scattered along Coldwater Creek (DOE, 1994). 
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• For further details about the ecological resources of the creek and its surroundings, see the 
detailed descriptions in Parker and Szlemp (1987), included in the SERA as Appendix A. 

According to the Feasibility Study/Environmental Impact Statement (FS/EIS) for the St 
Louis Site (DOE, 1994), no wetland in the vicinity of Coldwater Creek has been delineated using 
the 1987 Corps of Engineers Wetlands Delineation Manual. A more broadly inclusive 
classification system used in the National Wetlands Inventory by the Fish and Wildlife Service 
indicates that there are 26 potential wetlands contiguous with Coldwater Creek between its 
mouth and the airport (Figure 1-5). These wetlands fall into three classifications: palustrine, 
broad-leaved deciduous forested, temporarily and seasonally flooded; palustrine, unconsolidated 
bottom, semipermanently flooded and intermittently exposed (excavated and diked areas); and 
palustrine, emergent, temporarily flooded (DOE, 1994). The Corps of Engineers (USACE, 1987) 
states that all Natural Wetlands Inventory (NWI) wetlands described as temporarily or 
intermittently flooded should be "viewed with particular caution since this designation is 
indicative of plant communities that are transitional between wetland and non-wetland." 

1.2 HISTORY OF RISK ASSESSMENT AT THE ST. LOUIS SITE 

• The BRA report for the St. Louis Site (DOE, 1993) includes an "environmental 
assessment for biota" for the SLDS, SLAPS, Latty Avenue Properties, and adjacent portions of 
Coldwater Creek (SLAPS/HISS Reach). The stated purpose of the assessment was "to identify 
any actual or potential effects on biota from the contamination at the St. Louis Site." The 
assessment includes a description of generic pathways of exposure, a discussion of potential 
effects of contaminants associated with the site processes, and an informal comparison of 
toxicity benchmarks and measured concentrations of chemical constituents in surface soil and 
Coldwater Creek sediment. Radionuclides were not evaluated. The assessment does not include a 
formal calculation and tabulation of exposure concentrations and doses for specific receptors nor 
does it tabulate toxicity benchmarks. There is also no evaluation of surface water or sediment 
from Coldwater Creek downstream of the North County Site. 

The BRA draws two conclusions about ecological risk. First, the BRA concludes on the 
basis of the qualitative environmental assessment that "only a few contaminants [i.e., arsenic, 
thallium, and polycyclic aromatic hydrocarbons (PAHs)] are at concentrations of potential 
concern to biota." Second, the BRA asserts that "t4e potential ecological impacts are not a major 
concern requiring extensive further field analysis because the habitats and biota occurring at the 
site are not unique or unusual; not necessary for continued propagation of key species; and not 
highly valued economically, recreationally, or aesthetically." This conclusion was presumably 
based on a habitat characterization evaluated at the time. 

Based on the differences between the methods of the 1993 BRA and recent guidance, 
EPA Region VII requested that Coldwater Creek and the ballfields area be evaluated according 
to the EPA ERA process (EPA, 1997). • 
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• 1.3 SCOPE OF THE SERA 

An SERA and re-evaluation of ecological COPCs are performed for surface soils at the 
unremediated ballfields areas in the vicinity of SLAPS (IA-9 and IA-10) and for sediment and 
surface water from the SLAPS/HISS reach and the two downstream reaches of Coldwater Creek. 
This represents Steps 1 and 2 and a part of Step 3 of the EPA eight-step process. This report 
evaluates only the most recently collected chemical data for surface soils at IA-9 and IA-10 
collected between June and September 1998, as these data more closely represent current 
conditions. The recently collected chemical and radiological data for surface water and sediment 
for Coldwater Creek are evaluated. The sediment and surface water data collected by the United 
States Geological Survey (USGS) in 1997 (USGS, 1998) were previously screened, and these data 
and the screening results are included as Appendix B. 

• 

• 



• 	2.0 SCREENING LEVEL RISK ASSESSMENT (STEPS 1 AND 2) 

The SERA for the North County Site represents Steps 1 and 2 of the EPA ERA process. 
Steps 1 and 2 of the 8-step process comprise the preliminary problem formulation, the preliminary 
exposure estimate and effects evaluation, and the preliminary risk calculation (EPA, 1997). The 
receptors potentially exposed to substances in surface soil, sediment and surface water at the 
North County Site and the parameters used to estimate the maximum exposures to those 
substances are described in Section 2.1. The screening benchmarks for the potentially hazardous 
substances in surface soil, sediment and surface water at the North County Site are described in 
Section 2.2. The preliminary risk calculations, comparisons of maximum exposure concentrations 
and doses to screening benchmarks, are reported in Section 2.3. The exposure assumptions used 
for Steps land 2 are extremely conservative to ensure that no contaminant requiring further 
evaluation is dropped at this preliminary stage of the ERA process. 

2.1 RECEPTORS AND EXPOSURE 

• 

• 

EPA guidelines advocate the application of professional judgement in selecting appropriate 
receptor for ecological risk evaluation (EPA, 1997). Ecologists identify what species and 
habitats occur or are expected to occur on the site, and delineate generic categories of receptors 
(plants and animals) expected to be exposed to contaminants. For the North County Site, 
terrestrial and aquatic habitats are present, although they are limited in extent and highly 
impacted by their urban surroundings. 

Surrogate species for receptor categories in both terrestrial and aquatic habitats should be 
selected where appropriate. Special consideration should be given to the possible existence of 
sensitive environments, as described by the Superfund Hazard Ranking System (EPA, 1997); 
examples are also given in Cleanup Levels for Missouri (CALM) (MDNR, 1998). Rare, 
threatened, or endangered species, either federal or state, and species of commercial, recreational 
or other value or importance are given special consideration. None of these environments or 
species is threatened at Coldwater Creek (Parker and Szlemp 1987; DOE 1994). 

Surrogate species for receptor categories have been chosen based on the following 
criteria, in accordance with EPA guidance (EPA, 1997) and CALM. 

• the surrogate species are representative of the well-being and reproductive success of 
other species in a given habitat; 

• the species are known to be sensitive to particular classes of pollutants or other 
environmental changes; 

• the species are demonstrably present at the site or are legitimately expected to be 
present in the types of habitats found in or around the site; 

• the species are expected to be exposed to the contaminant; 
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• • exposure parameters for the species, such as ingestion rates, average body weight, 
and home range size, are available in the literature; and 

• various life history and behavior parameters will result in a conservative estimate of 
risk. 

Receptor categories for the open grassy habitat at IA-9 and IA-10 include plants, soil-
dwelling invertebrates, insectivorous birds and mammals, and top predators. Individual species 
are not chosen as surrogate receptors for plants and soil invertebrates, which are exposed directly 
to substances in surface soil by multiple exposure pathways. Robins and short-tailed shrews are 
selected to represent insectivorous birds and insectivorous mammals, respectively, which are 
exposed by ingestion of plant matter, soil-dwelling invertebrates, and soil. Top predators, 
represented by the red-tailed hawk, are not evaluated in the SERA because of uncertainty about 
the most conservative diet. Hawks eat a variety of small mammals, birds, and reptiles, which eat 
a diversity of prey items at different trophic levels. Instead, potential risks to top predators are 
evaluated in Step 3 of the ERA (Section 3), treating all substances detected in surface soil at IA-9 
and IA-10 as ecological COPCs. 

• Receptor categories for Coldwater Creek include aquatic biota (periphyton, rooted 
macrophytes, aquatic insects, fish and amphibians), sediment-dwelling biota, herbivorous birds, 
and piscivorous birds and mammals. Individual species are not chosen as surrogates for aquatic 
biota or sediment-dwelling biota, which are exposed by directly to substances in surface water or 
sediment, respectively, by multiple pathways. The mallard duck represents herbivorous birds, the 
kingfisher represents piscivorous birds, and the raccoon represents piscivorous mammals. 
Mallards are assumed to be exposed primarily by ingestion of aquatic plants and water. 
Raccoons and kingfishers are exposed to substances in surface water by ingestion of water and 
aquatic animals (e.g., fish). 

Surrogate wildlife species represent a range of taxonomic groups because some groups 
are more sensitive to a given chemical or class of chemicals than others, but no one group is 
universally more sensitive to all contaminants. Both birds and mammals have been selected as 
surrogate species because of their different sensitivities to chemical contamination. Several 
trophic levels are represented because some chemicals bioaccumulate, whereas others dissipate as 
they move up the food chain. For example, mid-lpvel predators such as robins and shrews may 
be more sensitive to pesticide contamination while *earthworms may be more sensitive to metals. 

• 
All the surrogate species are present at the North County Site or the downstream reaches 

of Coldwater Creek and they are potentially exposed to chemical contamination there. Robins, 
shrews, and raccoons are long-term residents of the area (Parker and Szlemp, 1987). Raccoons 
are the only piscivorous mammals observed with certainty at the site. Other piscivorous 
mammals, such as mink and otters, are not reported to occur at the site (Parker and Szlemp, 
1987) and are unlikely to occur in this highly urbanized area. SAIC personnel observed mallards, 
kingfishers, and red-tailed hawks at the site. Life-history parameters are readily available in the 
literature for these species (EPA 1993; Sample and Suter 1994). 
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• The exposure parameters for surrogate species provide a conservative estimate of 
exposure and risk (Appendix C, Tables C-1 through C-6). Published food ingestion rates (kg/kg 
body wt./day) and body weights [kilograms (kg)] are those reported in EPA (1993). Robin and 
shrew home ranges [0.81 hectares (ha) for robins, 0.4 ha for shrews] are smaller than the areas of 
IA-9 and IA-10, 20.9 ha and 16 ha, respectively, so they potentially forage completely within 
those areas. Mallards have a relatively small home range (580 ha) and small body size (1.1 kg) 
compared to other potential surrogate species. For example, the Canada goose has a reported 
home range of 983 ha and an average body weight of 4.56 kg in Missouri. Although the diet of 
raccoons is omnivorous, consisting only partially of aquatic biota, we conservatively assume 
they eat only fish. Kingfishers thrive on a diet of only fish, and they forage in a small area, 0.39 
hectares. 

To ensure that the screen is conservative, receptors' diets are simplified, and they are 
assumed to acquire all their food from the study area. For screening purposes, it is reasonable to 
assume that all of the mallard, raccoon and kingfisher food comes from the individual Coldwater 
Creek reaches evaluated in the SERA. The calculated area use factors (AUFs) for the shrew and 
robin are equal to 1. 

O 

The SERA assumes that wildlife receptors are exposed to contamination primarily 
through prey ingestion and secondarily through direct ingestion. Dermal contact of wildlife 
receptors is not evaluated in the SERA because there are few to no data available to assess 
dermal exposure and it is not considered to be an important pathway for wildlife receptors 
(Charters, personal communication). Exposure of wildlife receptors to substances in sediment is 
assumed not to he significant. Bioaccumtation and transfer factors used in the SERA to estimate 
exposure to wildlife receptors by ingestion of plants, soil-dwelling invertebrates, mid-level 
predators and aquatic biota are listed in Appendix C, Tables C-7 through C-9. Because there are 
no aquatic plant uptake factors, the SERA assumes that the concentrations of substances in 
aquatic plants equals the concentrations in water. 

Average daily doses (ADDs) for wildlife receptors are estimated from the maximum soil 
concentration. The SERA assumes that ecological receptors are exposed to the maximum 
detected concentrations in each sample even though these values may be outliers. The maximum 
detected concentrations and other statistical information are presented in Appendix D. 

2.2 SCREENING TOXICITY BENCHMARKS 

• 

Screening toxicity benchmarks for surface soil are derived from published toxicity data 
summarized in Efroymson et al. (1997a, 1997b) and Sample et al. (1996). The screening 
benchmarks used to identify ecological COPCs in soil for plants (Efroymson et al., 1997a) and 
soil-dwelling invertebrates (Efroymson et al., 1997b) at IA-9 and IA-10 are soil concentrations 
(mg/kg) expected to be protective. Screening benchmarks for the mammals and birds are doses 
(mg/kg body wt./day) associated with no observed adverse effect levels (NOAELs) derived from 
laboratory studies on test species (Sample et al., 1996). The test species NOAEL benchmark data 
are summarized in Appendix C, Tables C-10 and C-11. Different studies are used for mammals 
and birds, and the test species vary among contaminants. These test species' NOAELs are 

2-3 



• 

• 

converted in Tables 2-1 and 2-2 to NOAELs for American robins (Turdus migratorius) and 
short-tailed shrews (Blarina brevicauda) using a body-weight ratio scaling exponent of 0.25. The 
body-weight-scaling exponent of 0.25 is consistent with physics (Chappell, 1992), is supported 
by data (Travis and White, 1988), and is used to scale toxicity benchmarks for carcinogens from 
rats to humans (EPA, 1992). On this basis, the 0.25 exponent is used for both mammals and 
birds even though there is a study suggesting acute toxicity in birds does not scale with body 
weight (Sample et al., 1996). The effect on risk estimates of using a body-weight-scaling 
exponent of zero for birds instead of 0.25 is described in the re-evaluation of ecological COPCs 
(Section 3). 

Surface water screening benchmarks are ECOTOX values (EPA, 1996), or lowest 
chronic values and lowest EC20 values for fish reported in Suter and Tsao (1996). Screening 
benchmarks for raccoons, mallards, and kingfishers are NOAEL doses (Tables 2-1 and 2-2) 
derived from test species NOAELs, as described above for robins and shrews. 

Sediment screening benchmarks are ECOTOX (EPA 1996), NOAA SQUIRT (Buchman 
1998), Ontario Ministry of Environment (Persaud et al., 1993), Florida Department of 
Environmental Protection (MacDonald, 1994) and derived values or reported in Jones et al. (1997). 

2.3 PRELIMINARY RISK CALCULATION 

The preliminary risk calculation involves comparison of estimated exposure concentrations 
and doses to screening benchmarks. The soil screening benchmarks for plants and soil-dwelling 
invertebrates are assumed to be protective of all plants and all terrestrial invertebrates, 
respectively. The surface water screening benchmarks are designed to be protective of aquatic life, 
including fish and aquatic plants, and the sediment screening benchmarks are designed to protect 
sediment-dwelling biota. Thus a straightforward comparison of the measured maximum 
contaminant concentrations to the screening benchmarks yields an adequate screening of risk for 
these endpoints. Ecological COPCs for wildlife receptors are identified by calculating screening 
hazard quotients (HQs). A hazard quotient is the ratio of the maximum estimated ADD to the 
receptor NOAEL. Screening HQs less than or equal to one are considered protective of wildlife 
receptors. 

2.3.1 Investigative Area 9 

• 

Surface soil samples with 1998 chemical data from IA-9 are screened in Table 2-3. Bold 
face font denotes those soil concentrations exceeding any benchmark, benchmarks exceeded by 
the maximum concentration, or screening HQs exceeding 1. Numerous metals in IA-9 surface 
soils (aluminum, arsenic, barium, cadmium, chromium, cobalt, copper, lead, lithium, 
molybdenum, nickel, selenium, uranium, and vanadium) exceed the screening benchmarks for 
one or more receptors or result in screening HQs for wildlife receptors that exceed 1 (Table 2-3). 
Among organic analytes, only 4,4'-DDE and 4,4'-DDT have screening HQs exceeding 1 for the 
robin. No organic analyte in surface soil at IA-9 has a screening HQ > 1 for the shrew. There are 
no screening benchmarks for plants and soil-dwelling invertebrates for organic analytes detected 
in surface soil at IA-9. Screening toxicity benchmarks are not available for some substances 
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• 	S. 	 • 
Table 2-1. 	Derivation of NOAELs for Bird Receptors, North County Site, St. Louis, Missouri 

Analyte Test species 
Test species 
body weight 

BW, (kg) 

Test Species 
NOAEL, 

(mg/kgBW/d) 

American robin Red-tailed Hawk 	I Belted Kingfisher 	I Mallard Duck 

Body-weight 
conversion 

factor 
Bw,..,  = 

(BWAIW)°L  25 

NOAEL 
(mg/kgBW/d) 
= NOAEL,x 

BWconv 

Body-weight 
conversion 

factor 
BW,,, n, = 

(Bw1/Bw)0.25 

NOAEL 
(mg/kgBW/d) 
= NOAEL,x 

BW.I1V 

Body-weight 
conversion 

factor 
BW,,,n , = 

(BWAW) ° 25  

NOAEL 
(mg/kgBW/d) 
= NOAEL,x 

BW,.„, 

Body-weight 
conversion 

factor 
BW,„„, = 

(BW 1/BV.25  

NOAEL 
(mg/kgBW/d) 
= NOAEL,x 

1 .3WtOm' 

Inorganics 

Aluminum 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Hexavalent Chromium 

Cobalt 

Copper 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Thallium 

Titanium 

Uranium 

Vanadium 

Zinc 

Ringed dove 

Mallard duck 

Chick (14 day old) 

Composite Bird 

Mallard duck 

Mallard duck 

none 

Black duck 

none 

none 

Chick (5 week old) 

none 

Quail 

none 

none 

Quail 

Chicken 

Mallard duckling 

none 

Mallard duck 

Composite Bird 

none 

none 

none 

none 

Black duck 

Mallard duck 

Leghorn chicken 

1.55E-01 

1.00E+00 

1.21E-01 

8.50E-01 

1.00E+00 

1.15E+00 

none 

1.25E+00 

none 

none 

5.34E-01 

none 

.,.../ .50E-01 

none 

none 

7.20E-02 

1.50E+00 

7.82E-01 

none 

1.00E+00 

8.50E-01 

none 

none 

none 

none 

1.25E+00 

1.17E+00 

1.94 E+00 

1.10E+02 

5.14E+00 

2.08E+01 

1.67E+00 

2.88E+01 

1.45E+00 

No NOAEL 

1.00E+00 

No NOAEL 

No NOAEL 

4.70E+01 

No NOAEL 

1.13E+00 

No NOAEL 

No NOAEL 

9.77E+02 

3.53E+00 

7.74E+01 

No NOAEL 

5.00E-01 

5.79E+01 

No NOAEL 

No NOAEL 

No NOAEL 

No NOAEL 

1.60E+01 

1.14E+01 

1.45E+01 

1.18E+00 

1.88E+00 

1.11E+00 

1.81E+00 

1.88E+00 

1.95E+00 

none 

1.99E+00 

none 

none 

1.61E+00 

none 

1.17E+00 

none 

none 

9.74E-01 

2.08E+00 

1.77E+00 

none 

1.88E+00 

1.81E+00 

none 

none 

none 

none 

1.99E+00 

1.96E+00 

2.22E+00 

1.29E+02 

9.66E+00 

2.31E+01 

3.02E+00 

5.42E+01 

2.83E+00 

No NOAEL 

1.99E+00 

No NOAEL 

No NOAEL 

7.55E+01 

No NOAEL 

1.32E+00 

No NOAEL 

No NOAEL 

9.52E+02 

7.35E+00 

1.37E+02 

No NOAEL 

9.40E-01 

1.05E+02 

No NOAEL 

No NOAEL 

No NOAEL 

No NOAEL 

3.18E+01 

2.23E+01 

3.21E+01 

5.97E-01 

9.52E-01 

5.61E-01 

9.14E-01 

9.52E-01 

9.86E-01 

none 

1.01E+00 

none 

none 

8.14E-01 

none 

5.92E-01 

none 

none 

4.93E-01 

1.05E+00 

8.95E-01 

none 

9.52E-01 

9.14E-01 

none 

none 

none 

none 

1.01E+00 

9.90E-01 

1.12E+00 

6.55E+01 

4.89E+00 

1.17E+01 

1.53E+00 

2.74E+01 

1.43E+00 

No NOAEL 

1.01E+00 

No NOAEL 

No NOAEL 

3.82E+01 

No NOAEL 

6.69E-01 

No NOAEL 

No NOAEL 

4.82E+02 

3.72E+00 

6.93E+01 

No NOAEL 

4.76E-01 

5.29E+01 

No NOAEL 

No NOAEL 

No NOAEL 

No NOAEL 

1.61E+01 

1.13E+01 

1.63E+01 

9.95E-01 

1.59E+00 

. 9.35E-01 

1.52E+00 

1.59E+00 

1.64E+00 

none 

1.68E+00 

none 

none 

1.36E+00 

none 

9.87E-01 

none 

none 

8.22E-01 

1.76E+00 

1.49E+00 

none 

1.59E+00 

1.52E+00 

none 

none 

none 

none 

1.68E+00 

1.65E+00 

1.87E+00 

1.09E+02 

8.14E+00 

1.95E+01 

2.54E+00 

4.57E+01 

2.38E+00 

No NOAEL 

1.68E+00 

No NOAEL 

No NOAEL 

6.37E+01 

No NOAEL 

1.12E+00 

No NOAEL 

No NOAEL 

8.03E+02 

6.20E+00 

1.15E+02 

No NOAEL 

7.93E-01 

8.82E+01 

No NOAEL 

No NOAEL 

No NOA EL 

No NOAEL 

2.68E+01 

1.88E+01 

2.71E+0 I 

6.13E-01 

9.76E-01 

5.76E-01 

9.38E-01 

9.76E-01 

1.01E+00 

none 

1.03E+00 

none 

none 

8.35E-01 

none 

6.08E-01 

none 

none 

5.06E-01 

1.08E+00 

9.18E-01 

none 

9.76E-01 

9.38E-01 

none 

none 

none 

none 

1.03E+00 

1.02E+00 

1.15E+00 

6.72E+01 

5.01E+00 

1.20E+01 

1.57E+00 

2.81E+01 

1.47E+00 

No NOAEL 

1.03E+00 

No NOAEL 

No NOAEL 

3.92E+01 

No NOAEL 

6.87E-01 

No NOAEL 

No NOAEL 

4.94E+02 

3.82E+00 

7.11E+01 

No NOAEL 

4.88E-01 

5.43E+0 I - 

No NOAEL 

No NOAEL 

No NOAEL 

No NOAEL 

1.65E+01 

1.16E+0 I 

1.67E+01 
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Table 2-1. Derivation of NOAELs for Bird Receptors, North County Site, St. Louis, Missouri (Cont'd) 

Analyte Test species 
Test species 
body weight 

BW, (kg) 

Test Species 
NOAEL, 

(mg/kgBW/d) 

American robin Red-tailed Hawk Belted Kingfisher Mallard Duck 

Body-weight 
conversion 

factor 
= 

(BWIBW)5.25  

NOAEL 
(mg/kgBW/d) 
= NOAEL,x 

Body-weight 
conversion 

factor 
= 

(Bwiliw) °is 

NOAEL 
(mg/kgBW/d) 
= NOAEL,x 

Body-weight 
conversion 

factor 
= 

(BW/BW)° 25  

NOAEL 
(mg/kgBW/d) 
= NOAEL,x 

Meow. 

Body-weight 
conversion 

factor 
= 

(BW,/BW)" 5  

NOAEL 
(mg/kgBW/d) 
= NOAEL,x 

BWconv 

Organics 
VOCs 
Acetone none none No NOAEL none No NOAEL none No NOAEL none No NOAEL none No NOAEL 
Ethylbenzene none none No NOAEL none No NOAEL none No NOAEL none No NOAEL none No NOAEL 
Methyl ethyl ketone none none No NOAEL none No NOAEL none No NOAEL none No NOAEL none No NOAEL 
Toluene none none No NOAEL none No NOAEL none No NOAEL none No NOAEL none No NOAEL 
Xylene, Total none none No NOAEL none No NOAEL none No NOAEL none No NOAEL none No NOAEL 
SVOCs 
Acenaphthene Composite Bird 	8.50E-01 	8.78E+01 1.81E+00 1.59E+02 9.14E-01 8.02E+01 1.52E+00 1.34E+02 9.38E-01 8.23E+01 
Anthracene Composite Bird 	8.50E-01 	3.30E+02 1.81E+00 5.96E+02 9.14E-01 3.02E+02 1.52E+00 5.03E+02 9.38E-01 3.09E+02 
Benzo(a)anthracene Composite Bird 	8.50E-01 	1.24E+01 1.81E+00 2.24E+01 9.14E-01 1.13E+01 1.52E+00 1.89E+01 9.38E-01 1.16E+01 	" 
Benzo(a)pyrene Composite Bird 	8.50E-01 	9.97E+00 1.81E+00 1.80E+01 9.14E-01 9.11E+00 1.52E+00 1.52E+01 9.38E-01 9.35E+00 
Benzo(b)fluoranthene Composite Bird 	8.50E-01 	1.24E+01 1.81E+00 2.24E+01 9.14E-01 1.13E+01 1.52E+00 1.89E+01 9.38E-01 1.16E+01 
Benzo(g,h,i)perylene Composite Bird 	'8.50E-01 	1.24E+01 1.81E+00 2.24E+01 9.14E-01 1.13E+01 1.52E+00 1.89E+01 9.38E-01 1.16E+01 
Benzo(k)fluoranthene Composite Bird 	8.50E-01 	9.97E+00 1.81E+00 1.80E+01 9.14E-01 9.11E+00 1.52E+00 1.52E+01 9.38E-01 9.35E+00 
Bis(2-ethylhexyl)phthalate Ringed dove 	1.55E-01 	1.10E+00 1.18E+00 1.30E+00 5.97E-01 6.57E-01 9.95E-01 1.09E+00 6.13E-01 6.74E-0 I 
Butylbenzylphthalate none 	none 	No NOAEL none No NOAEL none No NOAEL none No NOAEL none No NOAEL 
Carbazole Composite Bird 	8.50E-01 	9.97E+00 1.81E+00 1.80E+01 9.14E-01 9.11E+00 1.52E+00 1.52E+01 9.38E-01 9.35E+00 
Chrysene Composite Bird 	8.50E-01 	1.24E+01 1.81E+00 2.24E+01 9.14E-01 1.13E+01 1.52E+00 1.89E+01 9.38E-01 1.16E+01 
Dibenzofuran none 	none 	No NOAEL none No NOAEL none No NOAEL none No NOAEL none No NOAEL 
Diethylphthalate none 	none 	No NOAEL none No NOAEL none No NOAEL none No NOAEL none No NOAEL 
Di-n-butylphthalate Ringed dove 	1.55E-01 	1.11E-01 1.18E+00 1.3 1E-01' 5.97E-01 6.63E-02 9.95E-01 1.10E-01 6.13E-01 6.80E-02 
Di-n-octylphthalate none 	none 	No NOAEL none No NOAEL none No NOAEL none No NOAEL none No NOAEL 
Fluoranthene Composite Bird 	8.50E-01 	1.95E+02 1.81E+00 3.52E+02 9.14E-01 1.78E+02 1.52E+00 2.97E+02 9.38E-01 1.83E+02 
Fluorene Composite Bird 	8.50E-01 	6.80E+01 1.81E+00 1.23E+02 9.14E-01 6.21E+01 1.52E+00 1.04E+02 9.38E-01 6.38E+01 
ndeno(1,2,3-cd)pyrene Composite Bird 	8.50E-01 	1.24E+01 1.81E+00 2.24E+01 9.14E-01 1.13E+01 1.52E+00 1.89E+01 9.38E-01 1.16E+01 

4-Methylphenol none 	none 	No NOAEL none No NOAEL none No NOAEL none No NOAEL none No NOAEL 
Naphthalene Composite Bird 	8.50E-01 	3.39E+01 1.81E+00 6.12E+01 9.14E-01 3.10E+01 1.52E+00 5.16E+01 9.38E-01 3.18E+01 
Phenanthrene Composite Bird 	8.50E-01 	9.97E+00 1.81E+00 1.80E+01 9.14E-01 9.11E+00 1.52E+00 1.52E+01 9.38E-01 9.35E+00 

,Pyrene Composite Bird 	8.50E-01 	9.97E+00 1.81E+00 1.80E+01 9.14E-01 9.11E+00 1.52E+00 1.52E+01 9.38E-01 9.35E+00 
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Table 2-1. Derivation of NOAELs for Bird Receptors, North County Site, St. Louis, Missouri (Cont'd) 

Analyte Test species 

- 

Test species 
body weight 

BW, (kg) 

Test Species 
NOAEL: 

(mg/kgBW/d) 

American robin Red-tailed Hawk Belted Kingfisher 	I Mallard Duck 

Body-weight 
conversion 

factor 
Bw,onv  = 

(BWT/BW)us  

NOAEL 
(mg/kgBW/d) 
= NOAEL,x 

BWconv 

Body-weight 
conversion 

factor 

(BWAW) °25  

NOAEL 
(mg/kgBW/d) 
= NOAEL,x 

BWconv 

Body-weight 
conversion 

factor 
BWconv = 

(BW i/BW)°25  

NOAEL 
(mg/kgBW/d) 
= NOAEL,x 

BWconv 

Body-weight 
conversion 

factor 
BWcon , = 

(BWIBW)us  

NOAEL 
(mg/kgBW/d) 
= NOAEL,x 

BWconv 

Pesticides and PCBs 

Aldrin 	 Composite Bird 

gamma-BHC (Lindane) 	Mallard Duck 

gamma-Chlordane 	Red-winged Blackbird 

4,4'-DDD 	 Brown pelican 

4,4'-DDE 	 Brown pelican 

4,4'-DDT 	 Brown pelican 

Dieldrin 	 Barn Owl 

Endosulfan sulfate 	 Gray Partridge 

Endrin ketone 	 Screech Owl 

2,4,5-IF 	 Composite Bird 

8.50E-01 

1.00E+00 

6.40E-02 

3.50E+00 

3.50E+00 

3.50E+00 

4.66E-01 

4.00E-01 

1.81E-02 

8.50E-01 

1.73E+00 

2.00E+00 

2.14E+00 

2.80E-03 

2.80E-03 

2.80E-03 

7.70E-02 

1.00E+01 

1.04E-02 

9.97E+00 

1.81E+00 

1.88E+00 

9.46E-01 

2.57E+00 

2.57E+00 

2.57E+00 

1.55E+00 

1.50E+00 

6.90E-01 

1.81E+00 

3.12E+00 

3.76E+00 

2.02E+00 

7.20E-03 

• 7.20E-03 

7.20E-03 

1.20E-01 

1.50E+01 

7.14E-03 

1.80E+01 

9.14E-01 

9.52E-01 

4.79E-01 

1.30E+00 

1.30E+00 

1.30E+00 

7.86E-01 

7.57E-01 

3.49E-01 

9.14E-01 

1.58E+00 

1.90E+00 

1.02E+00 

3.64E-03 

3.64E-03 

3.64E-03 

6.05E-02 

7.57E+00 

3.61E-03 

9.11E+00 

1.52E+00 

1.59E+00 

7.98E-01 

2.17E+00 

2.17E+00 

2.17E+00 

1.31E+00 

1.26E+00 

5.82E-01 

1.52E+00 

2.63E+00 

3.17E+00 

1.71E+00 

6.07E-03 

6.07E-03 

6.07E-03 

.10.1 

1.26E+01 

6.02E-03 

1.52E+01 

9.38E-01 

9.76E-01 

4.91E-01 

1.34E+00 

1.34E+00 

1.34E+00 

8.07E-01 

7.77E-01 

3.58E-01 

9.38E-01 

1.62E+00 

1.95E+00 

1.05E+00 

3.74E-03 

3.74E-03 

3.74E-03 

6.21E-02 

7.77E+00 

3.71E-03 

9.35E+00 

BW (kg) Robin = 0.08 
BW (kg) Red-tailed Hawk = 1.219 
BW (kg) Belted Kingfisher = 0.158 
BW (kg) Mallard duck = 1.1 
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Table 2-2. 	Derivation of NOAELs for Mammal Receptors, North County Site, St. Louis, Missouri 

Analyte 
Test 

species 

Test species 
body weight 

BW, (kg) 

Test Species 
NOAEL, 

(mg/kgBW/d) 

Raccoon Short-tailed shrew 

Body-weight conversion 
factor BWcon = y.  
(BW I/BW)°*`5  

NOAEL 
(mg/kgBW/d) = 

NOAELt  x BWconv 

Body-weight conversion 
factor BW 	= (BW1/BW)°* 25  

NOAEL 
(mg/kgBW/d) = 

NOAEL, x BWconv 

Inorganics 

Aluminum Mouse 3.00E-02 1.93E+00 2.66E-01 5.14E-01 1.19E+00 2.30E+00 

Arsenic Mouse 3.00E-02 1.26E-01 2.66E-01 3.35E-02 1.19E+00 1.50E-01 

Barium Rat 4.35E-01 5.06E+00 5.19E-01 2.63E+00 2.32E+00 1.17E+01 

Beryllium Rat 3.50E-01 6.60E-01 4.92E-01 3.25E-01 2.20E+00 1.45E+00 

Boron Rat 3.50E-01 2.80E+01 4.92E-01 1.38E+01 2.20E+00 6.15E+01 

Cadmium Rat 3.03E-01 1.00E+00 4.74E-01 4.74E-01 2.12E+00 2.12E+00 

Calcium none none No NOAEL none No NOAEL none No NOAEL 

Chromium Rat 3.50E-01 2.74E+03 4.92E-01 1.35E+03 2.20E+00 6.02E+03 

Hexavalent Chromium Rat 3.50E-01 3.28E+00 4.92E-01 1.61E+00 2.20E+00 7.21E+00 

Cobalt Rat 3.50E-01 1.00E+00 4.92E-01 4.92E-01 2.20E+00 2.20E+00 

Copper Mink 1.00E+00 1.17E+01 6.39E-01 7.49E+00 2.86E+00 3.35E+01 

Iron none none No NOAEL none No NOAEL none No NOAEL 

Lead Rat 3.50E-01 8.00E+00 4.92E-01 3.93E+00 2.20E+00 1.76E+01 

Lithium Rat 3.50E-01 9.40E+00 4.92E-01 4.62E+00 2.20E+00 2.07E+01 

Magnesium none none No NOAEL none No NOAEL none No NOAEL 

Manganese Rat 3.50E-01 8.80E+01 4.92E-01 4.33E+01 2.20E+00 1.93E+02 

Molybdenum Mouse 3.00E-02 2.58E-01 2.66E-01 6.87E-02 1.19E+00 3.07E-01 

Nickel Rat 3.50E-01 4.00E+01 4.92E-01 1.97E+01 2.20E+00 8.79E+01 

Potassium none none No NOAEL none No NOAEL none No NOAEL 

Selenium Rat 3.50E-01 2.00E-01 4.92E-01 9.84E-02 2.20E+00 4.40E-01 

Silver Rat 3.50E-01 1.01E+02 4.92E-01 4.98E+01 2.20E+00 2.22E+02 

Sodium none none No NOAEL none No NOAEL none No NOAEL 

Strontium Rat 3.50E-01 2.63E+02 4.92E-01 1.29E+02 2.20E+00 5.78E+02 

Thallium Rat 3.65E-01 7.40E-03 4.97E-01 3.68E-03 2.22E+00 1.64E-02 

Titanium none none No NOAEL none No NOAEL none No NOAEL 

Uranium Mouse 2.80E-02 3.07E+00 2.62E-01 8.03E-01 1.17E+00 3.59E+00 

Vanadium Rat 2.60E-01 2.10E-01 4.57E-01 9.59E-02 2.04E+00 4.28E-01 

Zinc Rat 3.50E-01 1.60E+02 4.92E-01 7.87E+01 2.20E+00 3.52E+02 



• 
Table 2-2. 	Derivation of NOAELs for Mammal Receptors, North County Site, St. Louis, Missouri (Cont'd) 

Analyte 
Test 

species 

Test species 
body weight 

BW, (kg) 

Test Species 
NOAEL, 

(mg/kgBW/d) 

Raccoon Short-tailed shrew 

Body-weight conversion 
factor BWconv = 
(BW 1/BW)"5  

NOAEL 
(mg/kgBW/d) = 

NOAEL, x BWconv 

Body-weight conversion 
factor BWconv = (BW,/BW)" 5  

NOAEL 
(mg/kgBW/d) = 

NOAEL, x BWCOBV 

Organics 
VOCs 
Acetone Rat 3.50E-01 1.00E+01 4.92E-01 4.92E+00 2.20E+00 2.20E+01 
Ethylbenzene Rat 3.50E-01 9.71E+00 4.92E-01 4.78E+00 2.20E+00 2.13E+01 

Methyl ethyl ketone Rat 3.50E-01 1.77E+03 4.92E-01 8.71E+02 2.20E+00 3.89E+03 
Toluene Mouse 3.00E-02 2.60E+01 2.66E-01 6.91E+00 1.19E+00 3.09E+01 

Xylene, Total Mouse 3.00E-02 2.06E+00 2.66E-01 5.48E-01 1.19E+00 2.45E+00 

SVOCs 

Acenaphthene Mouse 3.00E-02 1.75E+02 2.66E-01 4.66E+01 1.19E+00 2.08E+02 

Anthracene Mouse 3.00E-02 1.00E+02 2.66E-01 2.66E+01 1.19E+00 1.19E+02 

Benzo(a)anthracene Mouse 3.00E-02 1.33E+01 2.66E-01 3.54E+00 1.19E+00 1.58E+01 

Benzo(a)pyrene Mouse 3.00E-02 1.00E+00 2.66E-01 2.66E-01 1.19E+00 1.19E+00 

Benzo(b)fluoranthene Mouse 	•,-, 3.00E-02 1.33E+01 2.66E-01 3.54E+00 1.19E+00 1.58E+01 

Benzo(g,h,i)perylene Mouse 3.00E-02 1.33E+01 2.66E-01 3.54E+00 1.19E+00 1.58E+01 

Benzo(k)fluoranthene Mouse 3.00E-02 1.00E+00 2.66E-01 2.66E-01 1.19E+00 1.19E+00 

Bis(2-ethylhexyl)phthalate Mouse 3.00E-02 1.83E+01 2.66E-01 4.87E+00 1.19E+00 2.18E+01 

Butylbenzylphthalate none none No NOAEL none No NOAEL none No NOAEL 

Carbazole Mouse 3.00E-02 1.00E+00 2.66E-01 2.66E-01 1.19E+00 1.19E+00 

Chrysene Mouse 3.00E-02 1.33E+01 2.66E-01 3.54E+00 1.19E+00 1.58E+01 

Dibenzofuran none none No NOAEL none No NOAEL none No NOAEL 

Diethylphthalate Mouse 3.00E-02 4.58E+03 2.66E-01 1.22E+03 1.19E+00 5.45E+03 

Di-n-butylphthalate Mouse 3.00E-02 5.50E+02 2.66E-01 1.46E+02 1.19E+00 6.54E+02 

Di-n-octylphthalate none none No NOAEL none No NOAEL none No NOAEL 

Fluoranthene Mouse 3.00E-02 5.00E+01 2.66E-01 1.33E+01 1.19E+00 5.95E+01 

Fluorene Mouse 3.00E-02 1.25E+00 2.66E-01 3.33E-01 1.19E+00 1.49E+00 

Indeno(1,2,3-cd)pyrene 	. Mouse 3.00E-02 1.33E+01 2.66E-01 3.54E+00 1.19E+00 1.58E+01 

4-Methylphenol none none No NOAEL none No NOAEL none No NOAEL 

Naphthalene Rat 3.50E-01 5.00E+00 4.92E-01 2.46E+00 2.20E+00 1.10E+01 

Phenanthrene Mouse 3.00E-02 1.00E+00 2.66E-01 2.66E-01 1.19E+00 1.19E+00 

Pyrene Mouse 3.00E-02 1.00E+00 2.66E-01 2.66E-01 1.19E+00 1.19E+00 



• Es 
Table 2-2. 	Derivation of NOAELs for Mammal Receptors, North County Site, St. Louis, Missouri (Cont'd) 

Analyte 
Test 

species 

Test species 
body weight 

BW, (kg) 

Test Species 
NOAEL , 

(mg/kgBW/d) 

Raccoon Short-tailed shrew 

Body-weight conversion 
factor 	= BWconv  
(BW 1/BW)"5  

NOAEL 
(mg/kgBW/d) = 

NOAEL, x BWconv 

Body-weight conversion 

factor BIN... = (BW,/BW)" 5  
NOAEL 

(mg/kgBW/d) = 
NOAEL, x B Wconv 

Pesticides and PCBs 

Aldrin .  Rat 	3.50E-01 	2.00E-01 4.92E-01 9.84E-02 2.20E+00 4.40E-01 

gamma-BHC (Lindane) Rat 	3.50E-01 	8.00E+00 4.92E-01 3.93E+00 2.20E+00 1.76E+01 

gamma-Chlordane Mouse 	3.00E-02 	4.58E+00 2.66E-01 1.22E+00 1.19E+00 5.45E+00 

4,4'-DDD Rat 	3.50E-01 	8.00E-01 4.92E-01 3.93E-01 2.20E+00 1.76E+00 

4,4'-DDE Rat 	3.50E-01 	8.00E-0 l 4.92E-01 3.93E-01 2.20E+00 1.76E+00 

4,4'-DDT Rat 	3.50E-01 	8.00E-0 I 4.92E-01 3.93E-01 2.20E+00 1.76E+00 

Dieldrin Rat 	3.50E-01 	2.00E-02 4.92E-01 9.84E-03 2.20E+00 4.40E-02 

Endosulfan sulfate Rat 	3.50E-01 	1.50E-01 4.92E-01 7.38E-02 2.20E+00 3.30E-01 

Endrin ketone Mouse 	3.00E-02 	9.20E-02 2.66E-01 2.45E-02 1.19E+00 1.09E-01 

2,4,5-TP Rat 	3.50E-01 	1.00E+00 4.92E-01 4.92E-01 2.20E+00 2.20E+00 

BW(kg) Raccoon = 5.98 
BW (kg) Shrew = 0.015 
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Table 2-3. 	Ecological Screening of 1998 Surface Soil Data, North County Site IA-9, St. Louis, Missouri 

Analyte 

Site 
Concentration 

Maximum 
(mg/kg) 

Plant 
TRY (mg/kg) 

Worm 
TRY (mg/kg) , BAP 

_ 

Short-tailed shrew American robin 

ADD 
(mg/kg/d) 

=Max x BAP'  
x IRs 

NOAEL 
(mg/kg/d) 

_ 

HQ 
=ADD/ 

NOAEL 

ADD 
(mg/kg/d) 

=Max x BAF I  
_ x Itta 

NOAEL 
(mg/kg/d) 

HQ 
=ADD/ 

NOAEL 

, 	 Metals 

Aluminum 17500 50 -- 7.50E-02 7.88E+02 2.30E+00 3.43E+02 2.05E+03 1.10E+02 1.87E+01 

Arsenic 41 10 60 6.60E-03 1.62E-01 1.50E-01 1.08E+00 4.22E-01 5.14E+00 8.22E-02 

Barium 532 500 -- 7.50E-03 2.39E+00 1.17E+01 2.04E-01 6.22E+00 2.08E+01 2.99E-01 

Beryllium 1.9 10 -- 5.00E-02 5.70E-02 1.45E+00 3.93E-02 1.48E-01 1.67E+00 8.87E-02 

Cadmium 2 4 20 1.10E+01 1.32E+01 2.12E+00 6.23E+00 3.43E+01 1.45E+00 2.37E+01 

Calcium 194000 -- -- 1.00E+00 1.16E+05 No NOAEL No HQ 3.03E+05 No NOAEL No HQ 

Chromium 43.6 1 0.4 1.60E-01 4.19E+00 6.02E+03 6.96E-04 1.09E+01 1.00E+00 1.09E+01 

Cobalt 864 20 -- 1.00E+00 5.18E+02 2.20E+00 2.36E+02 1.35E+03 No NOAEL No HQ 

Copper 632 100 60 1.60E-01 6.07E+01 3.35E+01 1.81E+00 1.58E+02 4.70E+01 3.36E+00 

Lead 240 .50 500 4.00E-01 5.76E+01 1.76E+01 3.28E+00 1.50E+02 1.13E+00 1.33E+02 

Lithium 8.9 2 -- 1.00E+00 5.34E+00 2.07E+01 2.58E-01 1.39E+01 No NOAEL No HQ 

Magnesium 70100 -- -- 1.00E+00 4.21E+04 No NOAEL No HQ 1.09E+05 No NOAEL No HQ 

Molybdenum 25.7 2 -- 1.00E+00 1.54E+01 3.07E-01 5.02E+01 4.01E+01 3.53E+00 1.13E+01 

Nickel 1080 30 200 2.30E-01 1.49E+02 8.79E+01 1.70E+00 3.88E+02 7.74E+01 5.01E+00 

Potassium 1790 -- -- 1.00E+00 1.07E+03 No NOAEL No HQ 2.79E+03 No NOAEL No HQ 

Selenium 22.3 1 70 7.60E-01 1.02E+01 4.40E-01 2.31E+01 2.64E+01 5.00E-01 5.29E+01 

Strontium 111 -- -- 1.00E+00 6.66E+01 5.78E+02 1.15E-01 1.73E+02 No NOAEL No HQ 

Titanium 310 -- 1.00E+00 1.86E+02 No NOAEL No HQ 4.84E+02 No NOAEL No HQ 

Uranium 118 5 -- 1.00E+00 7.08E+01 No NOAEL No HQ 1.84E+02 No NOAEL No HQ 

Vanadium 185 2 -- 1.30E-01 1.44E+01 4.28E-01 _ 	3.37E+01 _ 	3.75E+01 1.14E+01 3.30E+00 

SVOCs 

Benzo(a)anthracene 0.5 -- -- 5.00E-02 1.50E-02 1.58E+01 9.48E-04 3.90E-02 1.24E+01 3.15E-03 

Benzo(a)pyrene 0.59 -- -- 5.00E-02 1.77E-02 1.19E+00 1.49E-02 4.60E-02 9.97E+00 4.62E-03 

Benzo(b)fluoranthene 0.55 -- -- 5.00E-02 - 	1.65E-02 1.58E+01 1.04E-03 4.29E-02 1.24E+01 3.46E-03 
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Table 2-3. 	Ecological Screening of 1998 Surface Soil Data, North County Site IA-9, St. Louis, Missouri (Cont'd) 

Analyte 

Site 
Concentration 

Maximum 
(mg/kg) 

Plant 
TRV (mg/kg) 

Worm 
TRV (mg/kg) 

i  BAF 

Short-tailed shrew American robin 

ADD 
(mg/kg/d) 

=Max x BAF, 
x111 

NOAEL 
(mg/kg/d) 

HQ 
=ADD/ 

NOAEL 

ADD 
(mg/kg/d) 

=Max x BAF I  
x Illn 

NOAEL 
(mg/kg/d) 

HQ 
=ADD/ 
NOAEL 

Benzo(g,h,i)perylene 0.54 -- -- 5.00E-02 1.62E-02 1.58E+01 1.02E-03 4.21E-02 1.24E+01 3.40E-03 

Benzo(k)fluoranthene 0.43 -- -- 5.00E-02 1.29E-02 1.19E+00 1.08E-02 3.35E-02 9.97E+00 3.36E-03 

Bis(2-ethylhexyl)phthalate 0.32 -- -- 5.00E-02 9.60E-03 2.18E+01 4.41E-04 2.50E-02 1.10E+00 2.27E-02 

Carbazole 0.08 -- -- 5.00E-02 2.40E-03 1.19E+00 2.02E-03 6.24E-03 9.97E+00 6.26E-04 

Chrysene 0.91 -- -- 5.00E-02 2.73E-02 1.58E+01 1.73E-03 7.10E-02 1.24E+01 5.72E-03 

Di-n-butylphthalate 0.05 -- -- 5.00E-02 1.50E-03 6.54E+02 2.29E-06 3.90E-03 1.11E-01 3.51E-02 

Di-n-octylphthalate 0.1 -- -- 5.00E-02 3.00E-03 No NOAEL No HQ 7.80E-03 No NOAEL No HQ 

Fluoranthene Li -- -- 5.00E-02 3.30E-02 5.95E+01 5.55E-04 8.58E-02 1.95E+02 4.40E-04 

Indeno(1,2,3-cd)pyrene 0.47 -- -- 5.00E-02 1.41E-02 1.58E+01 8.91E-04 3.67E-02 1.24E+01 2.96E-03 

Phenanthrene 0.39 -- -- 5.00E-02 1.17E-02 1.19E+00 9.84E-03 3.04E-02 9.97E+00 3.05E-03 

Pyrene 0.94 -- -- 5.00E-02 _ 	2.82E-02 1.19E+00 2.37E-02 7.33E-02 9.97E+00 7.35E-03 

VOCs 

Acetone 2.9 -- -- 5.00E-02 8.70E-02 2.20E+01 3.96E-03 2.26E-01 No NOAEL No HQ 

Ethylbenzene 0.002 -- -- 5.00E-02 6.00E-05 2.13E+01 2.81E-06 1.56E-04 No NOAEL No HQ 

Methyl ethyl ketone 0.034 -- -- 5.00E-02 1.02E-03 3.89E+03 2.62E-07 2.65E-03 No NOAEL No HQ 

Xylene, Total 0.015 -- -- 5.00E-02 _ 	4.50E-04 2.45E+00 1.84E-04 1.17E-03 No NOAEL No HQ 

Pesticides 

2,4,5-TP 0.042 -- -- 1.00E+00 2.52E-02 2.20E+00 1.15E-02 6.55E-02 9.97E+00 6.57E-03 

4,4'-DDE 0.012 -- -- 3.30E+00 2.38E-02 1.76E+00 1.35E-02 6.18E-02 2.80E-03 2.21E+01 

4,4'-DDT 0.033 -- -- 1.70E+00 _ 	3.37E-02 1.76E+00 1.91E-02 8.75E-02 2.80E-03 3.13E+01 
Max = Maximum detected surface soil concentraf on (mg/kg) 
BAFi= soil-to-invertebrate biaccumulation factor (HAZWRAP 1994) 
TRV = toxicity reference value; TRVs are screening benchmarks from Efroymson et al. (1997a, 1997b). 
IRs  = Shrew food ingestion rate (kg/kgBW/d) = 0.60 
Bold face denotes situation where maximum concentration exceeds screening benchmark or screening HQ > I. 

HQ = hazard quotient 
= No Data 

ADD = Average daily dose (mg/kg/d) 
NOAEL = No observed adverse effect level 
1RR  = Robin food ingestion rate (kg/kgBW/d)= 1.56 



O detected in surface soil. The lack of toxicity benchmarks for site-related constituents is generally 
considered when a decision is made about the need for evaluation of ecological risk (EPA, 
1997). 

2.3.2 Investigative Area 10 

Surface soil samples with 1998 chemical data from IA-10 are screened in Table 2-4. Bold 
face font denotes those soil concentrations exceeding any benchmark, benchmarks exceeded by 
the maximum concentration, or screening HQs exceeding 1. Only chromium, copper, and 
selenium in surface soil at IA-10 exceed one or more screening benchmark or have screening 
HQs > 1 (Table 2-4). No PAH detected in surface soil at IA-10 results in a screening HQ for the 
robin or shrew that exceeds 1. Screening toxicity benchmarks are not available for some 
substances detected in surface soil. The lack of toxicity benchmarks for site-related constituents 
is generally considered when a decision is made about the need for evaluation of ecological risk 
(EPA, 1997). 

2.3.3 Coldwater Creek 

O 

Data for sediment and for surface water at Coldwater Creek are available for the 
SLAPS/HISS, middle, and lower (Class C) reaches. Information about the sampling and analysis 
of surface water and sediment from Coldwater Creek is available in Appendix E. Radiological 
data exist from the airport all the way to the Missouri River, although only recent data are 
screened in the SERA (Appendix F). Screening toxicity benchmarks are not available for some 
substances detertftrl in Coldwater Creek sediment and surface water. The lack of toxicity 
benchmarks is generally considered in Step 3 of the EPA ERA process when a decision is made 
about the need for a complete ERA (EPA, 1997). 

2.3.3.1 SLAPS/HISS Reach 

Sediment and surface water samples were collected by SAIC in June 1999 from the 
SLAPS/HISS reach of Coldwater Creek. This section of Coldwater Creek is not designated for any 
beneficial uses. Five sediment samples were collected in depositional areas between McDonnell 
Boulevard and Pershall Road (Figure 1-4). The maximum concentrations are compared to the 
maximum detected concentrations from a sample collected downstream of the St. Louis Airport 
and upstream of McDonnell Boulevard. 

Sediment chemistry data from the SLAPS/HISS reach are screened in Table 2-5. Bold 
face font denotes those sediment concentrations exceeding any benchmark and those benchmarks 
exceeded by the maximum concentration. Ten inorganic analytes (arsenic, cadmium, chromium, 
copper, iron, lead, manganese, nickel, silver, and zinc) and eighteen inorganic analytes 
[acenaphthene, anthracene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
benzo(g,h,i)perylene, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, chrysene, dibenzofuran, 
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene, aldrin, and 
4,4'-DDT] exceeded sediment benchmarks. • 

2-13 
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Table 2-4. 	Ecological Screening of 1998 Surface Soil at IA-10, North County Site, St. Louis, Missouri 

Analyte 

Site 
Concentration 

Maximum 
(mg/kg) 

Plant 
TRV 

(mg/kg) 

Worm 
TRV 

(mg/kg) 
BAP, 

Short-tailed shrew American robin 

ADD 
(mg/kg/d) 
= Max x 

BAP;  x IRs  

NOAEL 
(mg/kg/d) 

HQ 
=ADD/ 

NOAEL 

ADD 
(mg/kg/d) 
= Max x 

BAFi  x IRR  

NOAEL 
(mg/kg/d) 

HQ 
=ADD/ 

NOAEL 

Metals 

Beryllium 0.63 10 -- 5.00E-02 1.89E-02 1.45E+00 1.30E-02 4.91E-02 1.67E+00 2.94E-02 

Chromium 16.3 1 0.4 1.60E-01 1.56E+00 6.02E+03 2.60E-04 4.07E+00 1.00E+00 4.07E+00 

Copper 70.9 100 60 1.60E-01 6.81E+00 3.35E+01 2.03E-01 1.77E+01 4.70E+01 3.77E-01 

Potassium 1360 -- -- 1.00E+00 8.16E+02 No NOAEL No HQ 2.12E+03 No NOAEL No HQ 

Selenium 0.7 1 70 7.60E-01 3.19E-01 4.40E-01 7.26E-01 8.30E-01 5.00E-01 1.66E+00 

SVOCs 

Benzo(a)anthracene 0.76 -- -- 5.00E-02 2.28E-02 1.58E+01 1.44E-03 5.93E-02 1.24E+01 4.78E-03 

Benzo(a)pyrene 0.79 -- -- 5.00E-02 2.37E-02 1.19E+00 1.99E-02 6.16E-02 9.97E+00 6.18E-03 

Benzo(b)fluoranthene 0.69 -- -- 5.00E-02 2.07E-02 1.58E+01 1.31E-03 5.38E-02 1.24E+01 4.34E-03 

Benzo(g,h,i)perylene 0.95 -- -- 5.00E-02 2.85E-02 1.58E+01 1.80E-03 7.41E-02 1.24E+01 5.98E-03 

Benzo(k)fluoranthene 0.65 -- -- 5.00E-02 1.95E-02 1.19E+00 1.64E-02 5.07E-02 9.97E+00 5.09E-03 

Bis(2-ethylhexyl)phthalate 0.84 -- -- 5.00E-02 2.52E-02 2.18E+01 1.16E-03 6.55E-02 1.10E+00 5.96E-02 

Carbazole 0.05 -- -- 5.00E-02 1.50E-03 1.19E+00 1.26E-03 3.90E-03 9.97E+00 3.91E-04 

Chrysene 1.3 -- -- 5.00E-02 3.90E-02 1.58E+01 2.47E-03 1.01E-01 1.24E+01 8.18E-03 

Fluoranthene 1.3 -- -- 5.00E-02 3.90E-02 5.95E+01 6.56E-04 1.01E-01 1.95E+02 5.20E-04 

Indeno(1,2,3-cd)pyrene 0.82 -- -- 5.00E-02 2.46E-02 1.58E+01 1.56E-03 6.40E-02 1.24E+01 5.16E-03 

Phenanthrene 0.76 -- -- 5.00E-02 2.28E-02 1.19E+00 1.92E-02 5.93E-02 9.97E+00 5.95E-03 

Pyrene 1.6 -- -- 5.00E-02 4.80E-02 1.19E+00 4.04E-02 _ 	1.25E-01 9.97E+00 1.25E-02 

Max = Maximum detected surface soil concentration (mg/kg) 
BAF ;  = soil-to-invertebrate biaccumulation factor (HAZWRAP 1994) 
ADD = Average daily dose (mg/kg/d) 
TRV = toxicity reference value; TRVs are screening benchmarks from Efroymson et al. (1997a, 1997b). 
NOAEL = No observed adverse effect level 
IRs = Shrew food ingestion rate (kg/kgBW/d) = 0.60 
IRR  = Robin food ingestion rate (kg/kgBW/d) = 1.56 
HQ = hazard quotient 
Bold face denotes situation where maximum concentration exceeds TRV or screening HQ > 1 

= No Data 
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Table 2-5. 	Ecological Screen of Sediment Data for SLAPS/HISS Reach, Coldwater Creek, St. Louis, Missouri 

Analyte 
Upstream 
Reference 
(mg/kg) 

SLAPS/HISS 
Reach Max 

(mg/kg) 

EPA EQPb- 
derived 

SQB 
(mg/kg) 

MOE NOAA FDEP 

SQC 
(mg/kg) 

SQB 
(mg/kg) 

Low 
(mg/kg) 

Severe 
(mg/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

Inorganics 

Aluminum 5.94E+03 1.11E+04 -- -- -- -- -- -- -- -- -- 

Arsenic 2.00E+00 9.20E+00 -- -- -- 6.00E+00 3.30E+01 5.90E+00 1.70E+01 7.24E+00 4.16E+01 
Barium 3.92E+01 1.90E+02 -- -- -- -- -- -- -- -- -- 

Beryllium 1.20E+00 8.60E-01 -- -- -- -- -- -- -- -- -- 

Boron 7.59E+01 5.30E+00 -- -- -- -- -- -- -- -- -- 

Cadmium nd 6.60E-01 -- -- -- 6.00E-01 1.10E+01 5.96E-01 3.53E+00 6.80E-01 4.21E+00 

Calcium 1.16E+05 1.01E+05 -- -- -- -- -- -- -- -- -- 

Chromium 9.80E+00 8.96E+01 -- -- -- 2.60E+01 1.10E+02 3.73E+01 9.00E+01 5.23E+01 1.60E+02 

Cobalt 3.10E+00 1.18E+01 -- -- -- -- -- -- -- -- -- 

Copper 8.60E+00 7.06E+01 -- -- -- 1.60E+01 1.10E+02 3.57E+01 1.97E+02 1.87E+01 1.08E+02 

Iron 8.69E+03 2.06E+04 -- -- -- 2.00E+04 4.00E+04 -- -- -- -- 

Lead 5.80E+00 3.33E+02 -- -- -- 3.10E+01 2.50E+02 3.50E+01 9.13E+01 3.02E+01 1.12E+02 

Lithium 3.50E+00 -5.40E+00 -- -- -- -- -- -- -- -- -- 

Magnesium 9.02E+03 9.43E+03 -- -- -- -- -- -- -- -- -- 

Manganese 4.10E+02 1.03E+03 -- -- -- 4.60E+02 1.11E+03 -- -- -- -- 

Molybdenum 3.10E+00 2.60E+00 -- -- -- -- -- -- -- -- -- 

Nickel 9.10E+00 2.26E+01 -- -- -- 1.60E+01 7.50E+01 1.80E+01 3.59E+01 1.59E+01 4.28E+01 

Potassium 6.55E+02 1.03E+03 -- -- -- -- -- -- -- -- -- 

Selenium nd 5.20E-01 -- -- -- -- -- -- -- -- 

Silver nd 9.00E-01 -- -- -- -- -- -- -- 7.30E-01 1.77E-1-00 

Sodium 1.00E+03 2.81E+02 -- -- -- -- -- -- -- -- -- 

Strontium 1.36E+02 1.44E+02 -- -- -- -- -- -- -- -- -- 

Thallium 5.30E-01 2.80E+00 -- -- -- -- -- -- -- -- -- 

Titanium 	 . 2.03E+02 2.19E+02 -- -- -- -- -- -- -- -- -- 

Vanadium 1.91E+01 2.91E+01 -- -- -- -- -- S  -- -- -- -- 

Zinc 6.63E+01 1.69E+02 _ -- -- 1.20E+02 8.20E+02 _ 1.23E+02 3.15E+02 1.24E+02 2.71E+02 

SVOCs 

Acenaphthene 2.50E-01 7.00E-01 6.20E-01 -- 1.30E+00 -- -- -- -- 6.71E-03 8.89E-02 
Anthrancene 2.00E-01 1.70E+00 -- -- 2.20E-01 2.20E-01 3.70E+00 -- -- 4.69E-02 2.45E-01 
Benzo(a)anthracene 7.00E-01 4.80E+00 -- -- 1.10E-01 - 	3.20E-01 1.48E+01 - 	3.10E-02 3.85E-01 - 	7.48E-02 6.93E-01 - 
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Table 2-5. Ecological Screen of Sediment Data for SLAPS/HISS Reach, Coldwater Creek, St. Louis, Missouri (Cont'd) 

Analyte 
Upstream 
Reference 

(mg/kg) 

SLAPS/HISS 
Reach Max 

(mg/kg) 

EPA°  EQPb-
derived 

SQB 
(mg/kg) 

MOE NOAA FDEP 

SQC 
(mg/kg) 

SQB 
(mg/kg) 

Low 
(mg/kg) 

Severe 
(mg/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

bis(2-ethylhexyl)phthalate 4.90E-01 9.50E-01 8.90E+02 1.82E-01 2.65E+00 

Benzo(b)fluoranthene 6.70E-01 4.90E+00 2.40E-01 1.34E+01 

Benzo(k)fluoroanthene 5.20E-01 3.10E+00 2.40E-01 1.34E+01 

Benzo(g,h,i)perylene 3.40E-01 2.80E+00 1.70E-01 3.20E+00 

Benzo(a)pyrene 6.90E-01 4.50E+00 11.40E-01 3.70E-01 1.44E+01 3.10E-02 7.82E-01 8.88E-02 7.63E-01 
Butylbenzylphthalate nd 7.50E-01 1.10E+01 1.10E+01 

Carbazole nd 3.00E-01 

Chrysene 8.70E-01 5.80E+00 3.40E-01 4.60E+00 5.70E-02 8.62E-01 1.08E-01 8.46E-01 
Dibenzofuran 8.60E-02 4.70E-01 2.00E+00 4.20E-01 
Di-n-butylphthalate 4.70E-02 1.80E-02 1.10E+01 1.10E+04 

Di-n-octylphthalate nd 2.10E-01 

Fluoranthene 1.40E+00 1.20E+01 2.90E+00 6.20E+00 7.50E-01 1.02E+01 1.11E-01 2.36E+00 1.13E-01 1.49E+00 
Fluorene 2.00E-01 4 .90E-01 5.40E-01 	; 5.40E-01 1.90E-01 1.60E+00 2.12E-02 1.44E-01 
1ndeno(1,2,3-cd)pyrene 3.10E-01 2.80E+00 2.00E-01 3.20E+00 

Naphthalene 4.00E-02 2.80E-01 4.80E-01 2.40E-01 . 	-- 3.46E-02 3.91E-01 

Phenanthrene 8.40E-01 8.70E+00 8.50E-01 1.80E+00 5.60E-01 9.50E+00 4.10E-02 5.15E-01 8.67E-02 5.44E-01 

Pyrene 1.40E+00 1.10E+01 4.90E-01 8.50E+00 530E-02 8.75E-01 1.53E-01 1.40E+00 

Pesticides/PCBs 

Aldrin 2.30E-02 2.20E-02 2.00E-03 8.00E-02 

4,4' -DDT nd 1.60E-02 3.40E-01 8.00E-03 7.10E-01 6.98E-03 4.45E+00 3.89E-03 5.17E-02 
'Values from EPA Ecotox Thresholds, Eco Update Vol.3, No.2 (EPA, 1996) 
b  Derived using NAWQC chronic and secondary chronic values from Jones et al. (1997) 
Upstream Reference Station 1 is located immediately downstream of St. Louis Airport upstream of SLAPS. 
SLAPS/HISS Reach Stations 2A-2E are located between McDonnell Blvd. and Pershall Rd. 
NOAA = National Oceanographic and Atmospheric Administration (Buchman, 1998) 
MOE = Ontario Ministry of Environment Effects Levels (Persaud et al., 1993) 
SQBs = Sediment Quality Benchmarks (EPA, 1996) 
SQC = USEPA Sediment Quality Criteria (EPA, 1996) 
FDEP = Florida Department of Environmental Protection (MacDonald, 1994) as reported in Jones et al. (1997) 
TEL = Threshold effect level 
PEL = Probable effect level 
-- No benchmark value 
Bold face font indicates situations where max concentratior, exceeds any screening benchmark. 
nd = not detected 



• The surface water chemical data from the SLAPS/HISS reach are screened in Tables 2-6 
and 2-7. Bold face font denotes those surface water concentrations exceeding any benchmark, 
benchmarks exceeded by the maximum concentration, or screening HQs exceeding 1. Aluminum, 
barium, cobalt, copper, iron, lead, manganese, selenium, vanadium, and zinc exceeded benchmarks 
for the protection of aquatic life at the SLAPS/HISS reach. For the raccoon, seven inorganic 
chemicals (aluminum, arsenic, boron, cobalt, manganese, molybdenum, and strontium) had HQs 
greater than one. For the kingfisher, lead and zinc had HQs greater than one. No chemicals had 
HQs greater than one for the mallard. Maximum concentrations in the SLAPS/HISS reach 
exceeded those in the upstream reference sample. 

Radiological data for sediment and surface water collected by SAIC in April 1998 from 
the SLAPS/HISS reach of Coldwater Creek are screened for risk to wildlife receptors from 
radionuclides. The methods and results of the screen for radionuclides are presented in 
Appendix F. Conservative exposure estimates for radionuclides do not exceed screening 
benchmarks for any radioactive material. Therefore, it is unlikely that ecological receptors are at 
risk from radionuclides in the SLAPS/HISS Reach of Coldwater Creek. 

2.3.3.2 Middle Reach 

• Sediment and surface water samples were collected by SAIC in June 1999 from the 
middle reach of Coldwater Creek between Pershall Road and US Highway 67. This section of 
Coldwater Creek is not designated for any beneficial uses. Sediment samples were collected 
from depositional areas at five locations in the Middle Reach (Figure 1-4). The maximum 
concentrations are compared to the maximum detected concentrations from a sample collected 
the St. Louis Airport upstream locations (Figure 1-4). Surface water samples were collected from 
two of the five sediment sampling locations (Sites 7 and 8). 

The sediment chemistry data from the middle reach are screened in Table 2-8. Bold face 
font denotes those sediment concentrations exceeding any benchmark and those benchmarks 
exceeded by the maximum concentration. Ten inorganic analytes (arsenic, cadmium, chromium, 
copper, iron, lead, manganese, nickel, silver, and zinc) and nineteen inorganic analytes 
[acenaphthene, anthracene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
benzo(g,h,i)perylene, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, chrysene, dibenzofuran, 
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene, acetone, aldrin, gamma-
BHC(Lindane), and gamm-chlordane] exceeded sediment benchmarks. 

The surface water chemical data from the middle reach are screened in Tables 2-9 and 2- 
10. Bold face font denotes those surface water concentrations exceeding any benchmark, 
benchmarks exceeded by the maximum concentration, or screening HQs exceeding 1. Nine 
inorganic chemicals (barium, cobalt, copper, iron, lead, manganese, selenium, vanadium, and 
zinc) exceeded aquatic life benchmarks, three (aluminum, arsenic, and molybdenum) had HQs 
greater than one for the raccoon, and zinc had an HQ greater than one for the kingfisher. No 
chemicals had HQs greater than one for the mallard. Maximum concentrations in the middle 
reach exceeded those in the upstream reference sample. • 
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ECOTOX °  
Freshwater 

AWQC 
(mg/L) 

Tier H 
(mg/L) 

1.90E+02 

3.90E+00 
5.10E+00 

1.80E+02 

3.00E+00 
1.10E+01 
1.00E+03 
2.50E+00 

9.00E:HH 
2.40E+02 

1.60E+02 

5.00E+00 

1.90E+01 
1.00E+02 

Lowest 
chronic value 

for Fish b  
(mg/L) 

3.29E+03 4.70E+03 
2.96E+03 2.13E+03 

5.70E+01 1.48E+02 

6.86E+01 8.90E+01 

2.90E+02 8.10E+02 

3.80E+00 5.00E+00 
130E+03 
1.89E+01 2.20E+01 

1.78E+03 1.27E+03 

3.50E+01 6.20E+01 

8.83E+01 4.00E+01 

8.00E+01 4.10E+01 

3.64E+01 4.70E+01 

5.08E+05 1.62E+05 

Analyte Upstream 
Reference 

(mg/L) 

Coldwater Creek 

SLAPS/HISS 
Reach Max 

(mg/L) 

Inorganics 

Aluminum 
Arsenic 

Barium 
Beryllium 

Boron 

Calcium 

Chromium 

Cobalt 
Copper 
Iron 

Lead 
Lithium 

Magnesium 

Manganese 
Molybdenum 

Nickel 

Potassium 

Selenium 
Sodium 

Strontium 

Titanium 

Vanadium 
Zinc 

2.62E+02 

2.60E+00 

1.52E+02 
9.30E-01 

1.01E+02 

9.32E+04 

nd 

nd 

4.60E+00 
6.80E+02 

1.30E+00 

1.87E+01 

3.39E+04 

3.71E+02 
nd 

1.06E+01 

1.05E+04 

nd 

8.32E+04 

5.70E+02 

5.20E+00 

1.99E+01 
3.08E+01 

7.05E+03 
7.30E+00 

2.12E+02 
1.10E+00 

1.03E+02 

8.26E+04 

1.38E+01 

9.20E+00 
2.53E+01 
932E+03 
2.97E+01 
2.14E+01 

3.10E+04 

5.71E+02 
1.23E+01 

2.01E+01 

9.38E+03 

2.70E+01 
8.41E+04 

1.56E+03 

1.85E+02 

3.66E+01 
8.96E+01 

VOCs 

Acetone 
	

1.70E+01 	3.00E+01 	I 
	

I 

Lowest Test 
EC20 for 

Fishb  
(mg/1 ) 

O 

• 

Table 2-6. Ecological Screen of Surface Water Data for Aquatic Receptors, SLAPS/HISS 
Reach, Coldwater Creek, St. Louis. Missouri 

'Ecotox Thresholds, EPA (1996) Eco update 3(2). 

bSuter and Tsao (1996) 

Upstream Reference Station 1 is located immediately downstream of St. Louis Airport upstream uf SLAPS. 

SLAPS/HISS Reach Station 2A is located between McDonnell Blvd. and PershalltRd. 

Bold indicates situations where maximum concentration exceeds any screening benchmark. 

ECK, = Concentration effecting 20% of test individuals (Suter and Tsao, 1996) 

AWQC = USEPA chronic ambient water quality criteria 

Tier II values calculated using Great Lakes Water Quality Initiative methodology (40 CFR 9 et al.) as reported in Suter and Tsao (1996). 

= No benchmark value 

nd = not detected 

• 
2-18 
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Table 2-7. Ecological Screening of Surface Water Data for Wildlife Receptors, SLAPS/HISS Reach, Coldwater Creek, St. Louis, Missouri 

Analyte 

Coldwater Creek Mallard duck 

BCF 

Raccoon Kingfisher 

Upstream 
Reference 

(mg/L) 

SLAPS/HISS 
Reach Max 

(mg/L) 

ADD 
(mg/kg/d) = 
Max x CF x 
(IRA, + DRNI ) 

. 

NOAEL 
(mg/kg/d) 

HQ 
= ADD/ 
NOAEL 

ADD (mg/kg/d) 
=Max x CF x 
(BCF x IR R  + 

DRR) 

NOAEL 
(mg/kg/d) 

HQ 
= ADD/ 
NOAEL 

ADD 
(mg/kg/d) 

=Max x CF x 
(BCF x IRK  + 

DRK) 

NOAEL 
(mg/kg/d) 

HQ 
= ADD/ 
NOAEL 

Inorganics 

Aluminum 2.62E+02 7.05E+03 8.25E-01 6.72E+01 1.23E-02 1.00E+01 2.07E+01 5.14E-01 4.04E+01 3.60E+01 1.09E+02 3.30E-01 

Arsenic 2.60E+00 7.30E+00 8.54E-04 5.01E+00 1.70E-04 2.80E+02 5.85E-01 3.35E-02 1.75E+01 1.02E+00 8.14E+00 1.26E-01 

Barium 1.52E+02 2.12E+02 2.48E-02 1.20E+01 2.07E-03 4.00E+00 2.59E-01 2.63E+00 9.87E-02 4.47E-01 1.95E+01 2.29E-62 

Beryllium 9.30E-01 1.10E+00 1.29E-04 1.57E+00 8.22E-05 2.00E+00 7.17E-04 3.25E-01 2.21E-03 1.22E-03 2.54E+00 4.79E-04 

Boron 1.01E+02 1.03E+02 1.21E-02 2.81E+01 4.29E-04 5.00E+02 1.47E+01 1.38E+01 1.07E+00 2.58E+01 4.57E+01 5.64E-01 

Calcium 9.32E+04 8.26E+04 9.66E+00 NO NOAEL No HQ 4.00E+01 9.52E+02 NO NOAEL No HQ 1.66E+03 NO NOAEL No HQ 

Chromium nd 1.38E+01 1.61E-03 1.03E+00 1.56E-03 2.00E+02 7.90E-01 1.35E+03 5.87E-04 1.38E+00 1.68E+00 8.24E-01 

Cobalt nd 9.20E+00 1.08E-03 NO NOAEL No HQ 3.00E+02 7.90E-01 4.92E-01 1.61E+00 1.38E+00 NO NOAEL No HQ 

Copper 4.60E+00 2.53E+01 2.96E-C13 3.92E+01 7.55E-05 2.10E+02 1.52E+00 7.49E+00 2.03E-01 2.66E+00 6.37E+01 4.18E-02 

Iron 6.80E+02 9.32E+03 1.09E+00 NO NOAEL No HQ 2.00E+03 5.33E+03 NO NOAEL No HQ 9.32E+03 NO NOAEL No HQ 

Lead 	• 1.30E+00 2.97E+01 3.47E-03 6.87E-01 5.06E-03 3.00E+02 2.55E+00 3.93E+00 6.48E-01 4.46E+00 1.12E+00 4.00E+00 

Lithium 1.87E+01 2.14E+01 2.50E-03 NO NOAEL No HQ 5.00E+02 3.06E+00 4.62E+00 6.62E-01 5.35E+00 NO NOAEL No HQ 

Magnesium 3.39E+04 3.10E+04 3.63E+00 NO NOAEL No HQ 5.00E+02 4.44E+03 NO NOAEL No HQ 7.75E+03 NO NOAEL No HQ 

Manganese 3.71E+02 5.71E+02 6.0E-02 4.94E+02 1.35E-04 4.00E+02 6.54E+01 4.33E+01 1.51E+00 1.14E+02 8.03E+02 1.42E-01 

Molybdenum nd 1.23E+01 1.44E-03 3.82E+00 3.77E-04 5.00E+02 1.76E+00 6.87E-02 2.56E+01 3.08E+00 6.20E+00 4.96E-01 

Nickel 1.06E+01 2.01E+01 2.35E-03 7.11E+01 3.31E-05 1.00E+02 5.76E-01 1.97E+01 2.93E-02 1.01E+00 1.15E+02 8.72E-03 

Potassium 1.05E+04 9.38E+03 1.10E+00 NO NOAEL No HQ 1.00E+03 2.68E+03 NO NOAEL No HQ 4.69E+03 NO NOAEL No HQ 

Selenium nd 2.70E+01 3.16E-03 4.88E-01 6.47E-03 8.00E+00 6.39E-02 9.84E-02 6.50E-01 1.11E-01 7.93E-01 1.40E-01 

Sodium 8.32E+04 8.41E+04 9.84E+00 NO NOAEL No HQ 1.00E+02 2.41E+03 NO NOAEL No HQ 4.21E+03 NO NOAEL No HQ 

Strontium 5.70E+02 1.56E+03 1.83E-01 NO NOAEL No HQ 5.00E+02 2.23E+02 1.29E+02 1.73E+00 3.90E+02 NO NOAEL No HQ 

Titanium 5.20E+00 1.85E+02 2.16E-02 NO NOAEL No HQ 5.00E+02 2.65E+01 NO NOAEL No HQ 4.63E+01 NO NOAEL No HQ 

Vanadium 1.99E+01 3.66E+01 4.28E-03 1.16E+01 3.71E-04 1.00E-02 3.03E-03 9.59E-02 3.16E-02 4.14E-03 1.88E+01 2.20E-04 

Zinc 3.08E+01 8.96E+01 1.05E-02 1.67E+01 6.28E-04 1.00E+03 2.56E+01 7.87E+01 	_ 3.26E-01 4.48E+01 2.71E+01 1.65E+00 

VOCs 

Acetone I 	1.70E+01 	I 3.00E+01 I 	3.51E-03 I NO NOAEL I No HQ 	_I 2.00E-01 	I 4.12E-03 4.92E+00 	I 8.37E-04 	I 6.24E-03 	I NO NOAEL I No HQ 
Upstream Reference Station I is located immediately downstream of St. Louis Airport upstream of SLAPS. 
SLAPS/HISS Reach Station 2A is located between McDonnell Blvd. and ?ershall Rd. (Figure 1-4) 

Bold indicates situations where maximum dose exceeds NOAEL 
CF = Unit conversion factor = 0.00Img/mg when max is in mg/L 
IRm  = Mallard food ingestion rate (kg/kgBW/d) = 0.06 
URN, = Mallard Water ingestion rate (L/kgBW/d) = 0.057 
IRR = Raccoon food ingestion rate (kg/kgBW/d) = 0.286 
DRR  = Raccoon water ingestion rate (L/kgBW/d)= 0.08 
IRK  = Kingfisher food ingestion rate (kg/kgBW/d)= 0.5 
DR K  = Kingfis'ner food ingestion rate (UlcgBW/d) = 0.108 
nd = not detected 
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Table 2-8. Ecological Screen of Sediment Data for Middle Reach, Coldwater Creek, St. Louis, Missouri 

Analyte 
Upstream 
Reference 
(mg/kg) 

Middle 
Reach Max 

(mg/kg) 

EPAa 
EQPb- 

derived SQB 
(mg/kg) 

MOE NOAA FDEP 

SQC 
_ 	(mg/kg) 

SQB  
(mg/kg)  

Low 
(mg/kg) 

Severe 
(mg/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

Inorganics 

Aluminum 5.94E+03 6.78E+03 -- -- -- -- -- -- -- -- -- 
Arsenic 2.00E+00 2.06E+01 -- -- -- 6.00E+00 3.30E+01 5.90E+00 1.70E+01 2.24E+00 4.16E+01 
Barium 3.92E+01 4.52E+02 -- -- -- -- -- -- -- -- -- 
Beryllium 1.20E+00 9.20E-01 -- -- -- -- -- -- -- -- -- 
Boron 7.59E+01 5.70E+00 -- -- -- -- -- -- -- -- -- 
Cadmium nd 1.60E+00 -- -- -- 6.00E-01 1.10E+01 5.96E-01 3.53E+00 6.80E-01 4.21E+00 
Calcium 1.16E+05 9.76E+04 -- -- -- -- -- -- -- -- -- 
Chromium 9.80E+00 5.50E+01 -- -- -- 2.60E+01 1.10E+02 3.73E+01 9.00E+01 5.23E+01 1.60E+02 
Cobalt 3.10E+00 1.68E+01 -- -- -- -- -- -- -- -- -- 
Copper 8.60E+00 5.92E+01 -- -- -- 1.60E+01 1.10E+02 3.57E+01 1.97E+02 1.87E+01 1.08E+02 
Iron 8.69E+03 2.35E+04 -- -- -- 2.00E+04 4.00E+04 -- -- -- -- 
Lead 5.80E+00 8.32E+01 -- -- -- 3.10E+01 2.50E+02 3.50E+01 9.13E+01 3.02E+01 1.12E+02 
Lithium 3.50E+00 5.20E+00 -- -- -- -- -- -- -- -- -- 
Magnesium 9.02E+03 1.47E+04 -- -- -- -- -- -- -- -- -- 
Manganese 4.10E+02 3.71g+03 -- -- -- 4.60E+02 1.11E+03 -- -- -- -- 
Molybdenum 3.10E+00 3.50E+00 -- -- -- -- -- -- -- -- -- 
Nickel 9.10E+00 2.48E+01 -- -- -- 1.60E+01 7.50E+01 1.80E+01 3.59E+01 1.59E+01 4.28E+01 

Potassium 6.55E+02 9.02E+02 -- -- -- -- -- -- -- -- -- 
Silver nd 6.00E+00 -- -- -- -- -- -- -- 7.30E-01 1.77E+00 
Sodium 1.00E+03 3.07E+02 -- -- -- -- -- -- -- -- -- 
Strontium 1.36E+02 8.77E+01 -- -- -- -- -- -- -- -- -- 
Thallium 5.30E-01 4.00E+00 -- -- -- -- -- -- -- -- -- 
Titanium 2.03E+02 1.61E+02 -- -- -- -- -- -- -- -- -- 
Vanadium 1.91E+01 3.73E+01 -- -- -- -- -- -- -- -- -- 
Zinc 6.63E+01 1.45E+02 -- -- -- 1.20E+02 8.20E+02 _ 	1.23E+02 3.15E+02 1.24E+02 2.71E+02 

SVOCs 

Acenaphthene 2.50E-01 7.80E+00 6.20E-01 -- 1.30E+03 -- -- -- -- 6.71E-03 8.89E-02 
Anthrancene 2.00E-01 2.30E+01 -- -- 2.20E-01 2.20E-01 3.70E+00 -- -- 4.69E-02 2.45E-01 
Benzo(a)anthracene 7.00E-01 4.00E+01 -- -- 1.10E-01 3.20E-01 1.48E+01 3.10E-02 3.85E-01 7.48E-02 6.93E-01 
Benzo(a)pyrene 6.90E-01 3.50E+01 , 	-- -- 1.40E-01 3.70E-01 1.44E+01 3.10E-02 7.82E-01 8.88E-02 7.63E-01 
Benzo(b)fluoranthene 6.70E-01 3.00E+01 -- -- -- 2.40E-01 1.34E+01 -- -- -- -- 
Benzo(g,h,i)perylene 3.40E-01 2.20E+01 -- -- -- 1.70E-01 3.20E+00 -- -- -- -- 
Benzo(k)fluoroanthene 5.20E-01 3.40E+01 -- -- -- 2.40E-01 1.34E+01 -- -- -- -- 



• • 
Table 2-8. Ecological Screen of Sediment Data for Middle Reach, Coldwater Creek, St. Louis, Missouri (Cont'd) 

Analyte 
Upstream 
Reference 
(mg/kg) 

Middle 
Reach Max 

(mg/kg) 

EPAa 
EQPb- 

derived SQB 
(mg/kg) 

_ 

MOE NOAA FDEP 

SQC 
(mg/kg) 

SQB  
(mg/kg) 

Low 
(mg/kg) 

Severe 
(mg/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

SVOCs (Cont'd) 
bis(2-ethylliexyl)phthalate 4.90E-01 4.70E+00 -- -- 8.90E+02 -- -- -- -- 1.82E-01 2.65E+00 
Butylbenzylphthalate nd 5.10E-02 -- -- -- -- -- -- -- -- -- 
Chrysene 8.70E-01 4.70E+01 -- -- -- 3.40E-01 4.60E+00 5.70E-02 8.62E-01 1.08E-01 8.46E-01 
Dibenzofuran 8.60E-02 6.30E+00 -- 2.00E+00 4.20E+02 -- -- -- -- -- -- 
Fluoranthene 1.40E+00 1.10E+02 2.90E+00 -- 6.20E+00 7.50E-01 1.02E+01 1.11E-01 2.36E+00 1.13E-01 1.49E+00 
Fluorene 2.00E-01 9.20E+00 -- 5.40E-01 5.40E-01 1.90E-01 1.60E+00 -- -- 2.12E-02 1.44E-01 
Indeno(1,2,3-cd)pyrene 3.10E-01 2.10E+01 -- -- -- 2.00E-01 3.20E+00 -- -- -- -- 
Phenanthrene 8.40E-01 9.30E+01 8.50E-01 -- 1.80E+00 5.60E-01 9.50E+00 4.10E-02 5.15E-01 8.67E-02 5.44E-01 
Pyrene 1.40E+00 8.10E+01 -- -- -- 4.90E-01 	_ 8.50E+00 _ 	5.30E-02 8.75E-01 1.53E-01 1.40E+00 

VOCs 

Acetone nd 2.80E-02 -- -- 8.87E-03 -- -- -- -- -- -- 
Toluene 2.00E-03 7.00E-03 -- _ 	6.70E-01 5.00E-02 -- -- -- -- -- -- 

Pesticides/PCBs 

Aldrin 2.30E-02 2.20E-02 -- -- -- 2.00E-03 8.00E-02 -- -- -- -- 
Endosulfan Sulfate nd 3.40E-02 -- -- -- -- -- -- -- -- -- 
Endrin Ketone nd 1.00E-01 -- -- -- -- -- -- -- -- -- 
gamma-BHC (Lindane) 2.30E-02 1.30E-01 -- 3.73E-03 -- 3.00E-03 1.00E-02 9.40E-04 1.38E-03 3.20E-04 9.90E-04 
gamma-Chlordane nd 1.70E-01 -- 2.80E+00 -- 7.00E-03 6.00E-02 4.50E-03 8.90E-03 2.26E-03 4.79E-03 

'Values from EPA Ecotox Thresholds, Eco Update Vol.3, No.2 (EPA, 1996) 
b  Derived using NAWQC chronic and secondary chronic values from Jones et al. (1997) 
Upstream Reference Station 1 is located immediately downstream of St. Louis Airport upstream of SLAPS. 
Middle Reach includes Coldwater Creek Stations 7 through 12 (Figure 1-4). 
NOAA = National Oceanographic and Atmospheric Administration (Buchman, M.F., 1998) 
MOE = Ontario Ministry of Environment Effects Levels (Persaud et al., 1993) 
SQBs = Sediment Quality Benchmarks (EPA, 1996) 
SQC = USEPA Sediment Quality Criteria (EPA, 1996) 
FDEP = Florida Department of Environmental Protection (Mcdonald, 1994) as reported in Jones et al. (1997) 
TEL = Threshold effect level 
PEL = Probable effect level 
-- No benchmark value 
Bold face font indicates situations where max concentration exceeds any screening benchmark 
nd = not detected 



• Table 2-9. Ecological Screen of Surface Water Data for Aquatic Receptors, Middle Reach, 
Coldwater Creek, St. Louis, Missouri 

• 

Analyte 

Coldwater Creek ECOTOr Freshwater Lowest 
chronic 
value 

for Fish b  
(mg/L) 

Lowest Test 
EC20 for 

Fish°  
(mg/L) 

Upstream 
Reference 

(mg/L) 

Middle 
Reach 

Max (mg/L) 

AWQC 
(mg/L) 

Tier II 
(mg/L) 

Inorganics 
Aluminum 2.62E+02 8.39E+02 - - 3.29E+03 4.70E+03 

Arsenic 2.60E+00 3.00E+00 1.90E+02 -- 2.96E+03 2.13E+03 

Barium 1.52E+02 1.64E+02 -- 3.90E+00 -- -- 

Beryllium 9.30E-01 8.30E-01 -- 5.10E+00 5.70E+01 1.48E+02 

Boron 1.01E+02 8.90E+01 • -- -- -- -- 

Calcium 9.32E+04 8.29E+04 -- -- -- -- 

Chromium nd 5.40E+00 1.80E+02 -- 6.86E+01 8.90E+01 

Cobalt nd 5.70E+00 -- 3.00E+00 2.90E+02 8.10E+02 

Copper 4.60E+00 5.30E+00 1.10E+01 -- 3.80E+00 5.00E+00 

Iron 6.80E+02 1.24E+03 1.00E+03 -- 1.30E+03 -- 

Lead 1.30E+00 3.10E+00 2.50E+00 -- 1.89E+01 2.20E+01 

Lithium 1.87E+01 2.07E+01 -- -- -- 

Magnesium 3.39E+04 3.23E+04 -- -- -- -- 

Manganese 3.71E+02 2.73E+02 -- 9.00E+01 1.78E+03 1.27E+03 

Molybdenum nd 9.10E+00 -- 2.40E-1-02- -- -- 

Nickel 1.06E+01 1.08E+01 1.60E+02 -- 3.50E+01 6.20E+01 

Potassium 1.05E+04 6.88P+01 -- -- -- -- 

Selenium nd 1.01E+01 5.00E+00 -- 8.83E+01 4.00E+01 

Sodium 8.32E+04 7.19E+04 -- -- -- -- 

Strontium 5.70E+02 7.26E+02 -- -- -- -- 

Titanium 5.20E+00 2.02E+01 -- -- -- -- 

Vanadium 1.99E+01 2.24E+01 -- 1.90E+01 8.00E+01 4.10E+01 

Zinc 3.08E+01 9.04E+01 1.00E+02 -- 3.64E+01 4.70E+01 

SVOCs 

bis(2-ethylhexyl)phthalate nd 1.00E+00 	I - 	I 3.20E+01 	I - 	I 5.40E+01 

VOCs 

Acetone 1.70E+01 3.00E+00 	I -- -- 5.08E+05 	I 1.62E+05 

° Ecotox Thresholds, EPA (1996) Eco update 3(2). Tier II values calculated using Great Lakes Water Quality- Initiative 

methodology (40 CFR 9 et al.) as reported in Suter and Tsao (1996). 

b  Suter and Tsao (1996) 

Upstream Reference Station I is located immediately downstream of St. Louis Airport upstream of SLAPS. 

Middle Reach includes Coldwater Creek Stations 7 and 8 (Figure 1-4). 

Bold indicates situations where maximum concentration exceeds any screening benchmark 

EC20 = Concentration effecting 20% of test individuals (Suter and Tsao 1996) 

AWQC = USEPA chronic ambient water quality criteria 

nd = not detected 

= No benchmark value 

• 



Coldwater Creek Mallard duck Raccoon Kingfisher 

Upstream Middle ADD NOAEL HQ BCF ADD NOAEL HQ ADD NOAEL HQ 

Analyte Reference Reach Max (mg/kg/d) (mWkg/d) = ADD/ (mg/kg/d) (mg/kg/d) = ADD/ (mg/kWd) (mg/kg/d) = ADD/ 
Max (mWL) (mg/L) =Max x CF x NOAEL =Max x CF x NOAEL =Max x CF x NOAEL 

(IRm .,DRm ) (BCF x IR R  + (BCF x IR K  + 

DRR) DRK) 

Inorganics 

Aluminum 2.62E+02 8.39E+02 9.82E-02 6.72E+01 

Arsenic 2.60E+00 3.00E+00 3.51E-04 5.01E+00 

Barium 1.52E+02 1.64E+02 1.92E-02 1.20E+01 

Beryllium 9.30E-01 8.30E-01 9.71E-05 1.57E+00 

Boron 1.01E+02 8.90E+01 1.04E-02 2.81E+01 

Calcium 9.32E+04 8.29E+04 9.70E-'00 NO NOAEL 

Chromium nd 5.40E+00 6.32E-04 1.03E+00 

Cobalt nd 5.70E+00 6.67E-04 NO NOAEL 

Copper 4.60E+00 5.30E+00 6.20E-04 3.92E+01 

Iron 6.80E+02 1.24E+03 L45E-01 NO NOAEL 

Lead 1.30E+00 3.10E+00 3.63E-04 6.87E-01 

Lithium 1.87E+01 2.07E+01 2.42E-03 NO NOAEL 

Magnesium 3.39E+04 3.23E+04 3.78E+00 NO NOAEL 

Manganese 3.71E+02 2.73E+02 3.19E-02 4.94E+02 

Molybdenum nd 9.10E+00 -- 1.06E-03 3.82E+00 

Nickel 1.06E+01 1.08E+01 1.26E-03 7.11E+01 

Potassium 1.05E+04 6.88E+03 8.05E-01 NO NOAEL 

Selenium nd 1.01E+01 1.18E-03 4.88E-01 

Sodium 8.32E+04 7.19E+04 8.41E+00 NO NOAEL 

Strontium 5.70E+02 7.26E+02 8.49E-02 NO NOAEL 

Titanium 5.20E+00 2.02E+01 2.36E-03 NO NOAEL 

Vanadium 1.99E+01 2.24E+01 2.62E-03 1.16E+01 

Zinc 3.08E+01 9.04E+01 1.06E-02 1.67E+01 

bis(2-ethylhexyl)phthalate I 	nd 	1.00E+00 	I 	1.17E-04 	I 	6.74E-01 

2.47E+00 5.14E-01 4.80E+00 4.29E+00 1.09E+02 3.93E-02 

2.40E-01 3.35E-02 7.17E+00 4.20E-01 8.14E+00 5.16E-02 

2.01E-01 2.63E+00 7.64E-02 3.46E-01 1.95E+01 1.77E-02 

5.41E-04 3.25E-01 1.67E-03 9.20E-04 2.54E+00 3.62E-04 

1.27E+01 1.38E+01 9.25E-01 2.23E+01 4.57E+01 4.87E-01 

9.55E+02 NO NOAEL No HQ 1.67E+03 NO NOAEL No HQ 

3.09E-01 1.35E+03 2.30E-04 5.41E-01 1.68E+00 3.22E-01 

4.90E-01 4.92E-01 9.95E-01 8.56E-01 NO NOAEL No HQ 

3.19E-01 7.49E+00 4.26E-02 5.57E-01 6.37E+01 8.75E-03 

7.09E+02 NO NOAEL No HQ 1.24E+03 NO NOAEL No HQ 

2.66E-01 3.93E+00 6.77E-02 4.65E-01 1.12E+00 4.17E-01 

2.96E+00 4.62E+00 6.41E-01 5.18E+00 NO NOAEL No HQ 

4.62E+03 NO NOAEL No HQ 8.08E+03 NO NOAEL No HQ 

3.13E+01 4.33E+01 7.22E-01 5.46E+01 8.03E+02 6.81E-02 

1.30E+00 6.87E-02 1.89E+01 2.28E+00 6.20E+00 3.67E-01 

3.10E-01 1.97E+01 1.57E-02 5.41E-01 1.15E+02 4.69E-03 

1.97E+03 NO NOAEL No HQ 3.44E+03 NO NOAEL No HO 

2.39E-02 9.84E-02 2.43E-01 4.15E-02 7.93E-01 5.23E-02 

2.06E+03 NO NOAEL No HQ 3.60E+03 NO NOAEL No HQ 

1.04E+02 1.29E+02 8.03E-01 1.82E+02 NO NOAEL No HQ 

2.89E+00 NO NOAEL No HQ 5.05E+00 NO NOAEL No HQ 

1.86E-03 9.59E-02 1.94E-02 2.53E-03 1.88E+01 1.35E-04 

2.59E+01 7.87E+01 3.29E-01 4.52E+01 2.71E+01 1.67E+00 

1.46E-03 

7.00E-05 

1.60E-03 

6.20E-05 

3.70E-04 

No HQ 

6.12E-04 

No HQ 

1.58E-05 

No HQ 

5.28E-04 

No HQ 

No HQ 

6.46E-05 

2.79E-04 

1.78E-05 

No HQ 

2.42E-03 

No HQ 

No HQ 

No HQ 

2.27E-04 

6.34E-04 

1.00E+01 

2.80E+02 

4.00E+00 

2.00E+00 

5.00E+02 

4.00E+01 

2.00E+02 

3.00E+02 

2.10E+02 

2.00E+03 

3.00E+02 

5.00E+02 

5.00E+02 

4.00E+02 

5.00E+02 

1.00E+02 

1.00E+03 

8.00E+00 

1.00E+02 

5.00E+02 

5.00E+02 

1.00E-02 

1.00E+03 

SVOCs 

1 	1.74E-04 .1 3.10E+02 I 8.87E-02 I 4.87E+00 I 	1.82E-02 I 1.55E-01 	I 1.09E+00 I 	1.42E-01 

VOCs 

Acetone 	 I 1.70E+01 I 3.00E+00 I 3.50E-04 NO NOAEL I No HQ I 2.00E-01 I 4.11E-04 4.92E+00 I 8.36E-05 I 2.08E-04 I NO NOAEL J No HQ 

• 
Table 2-10. Ecological Screening of Surface Water Data for Wildlife Receptors, Middle Reach, Coldwater Creek, St. Louis, Missouri 

Upstream Reference Station I is located immediately downstream of St. Louis Airport upstream of SLAPS. 
Middle Reach includes Coldwater Creek Stations 7 and 8 (Figure 1-4). 
Bold indicates situations where maximum dose exceeds LOAEL 
CF = Unit conversion factor = 0.001mg/mg when max is in mg/L 
1R 1  = Mallard food ingestion rate (kg/kgBW/d)= 0.06 
DRm  = Mallard Water ingestion rate (L/kgBW/d)= 0.057 
1125= Raccoon food ingestion rate (kg/kgBW/d) = 0.286 
DR R  = Raccoon water ingestion rate (L/kgBW/d)= 0.08 
IRK = Kingfisher food ingestion rate (kg/kgBW/d)= 0.5 
DR = Kingfisher food ingestion rate (UkgBW/d) = 0.108 
nd = not detected 



Radiological data for sediment and surface water collected by SAIC in June 1999 from 
the SLAPS/HISS reach of Coldwater Creek are screened for risk to wildlife receptors from 
radionuclides. The methods and results of the screen for radionuclides are presented in 
Appendix F. Conservative exposure estimates for radionuclides do not exceed screening 
benchmarks for any radioactive material. Therefore, it is unlikely that ecological receptors are at 
risk from radionuclides in the Middle Reach Coldwater Creek. 

2.3.3.3 Lower Reach 

Sediment and surface water samples were collected by SAIC in June 1999 from the 
Lower Reach of Coldwater Creek between US Highway 67 and the Missouri River. This section 
of Coldwater Creek is designated as Class C. Sediment samples were collected from depositional 
areas at six locations in the Lower Reach (Figure 1-4). The maximum concentrations are 
compared to the maximum detected concentrations from a sample collected at the St. Louis 
airport upstream location (Figure 1-4). Surface water samples were collected from two of the six 
sediment sampling locations (Sites 3B and 4B). 

• 
The sediment chemistry data from the lower reach are screened in Table 2-11. Bold face 

font denotes those sediment concentrations exceeding any benchmark and those benchmarks 
exceeded by the maximum concentration. Seven inorganic analytes (arsenic, chromium, copper, 
iron, manganese, nickel, and zinc) and seventeen inorganic analytes [anthracene, 
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, 
benzo(a)pyrene, bis(2-ethylhexyl)phthalate, chrysene, fluoranthene, fluorene, indeno(1,2,3- 
cd)pyrene, phenanthrene, pyrene, acetone, toluene, aldrin, and 4,4'-DDD] exceeded sediment 
benchmarks. Maximum concentrations in the lower reach exceeded those in the upstream 
reference sample. 

The surface water chemical data from the lower reach are screened in Tables 2-12 and 2- 
13. Bold face font denotes those surface water concentrations exceeding any benchmark, 
benchmarks exceeded by the maximum concentration, or screening HQs exceeding 1. Arsenic, 
barium, copper, manganese and vanadium exceeded aquatic life benchmarks in the lower reach. 
Aluminum, arsenic and strontium had HQs greater than one for the raccoon. No chemicals had 
HQs greater than one for the kingfisher and the mallard. Maximum concentrations in the lower 
reach exceeded those in the upstream reference sample. 

Radiological data for sediment and surface water collected by SAIC in June 1999 from 
the SLAPS/HISS reach of Coldwater Creek are screened for risk to wildlife receptors from 
radionuclides. The methods and results of the screen for radionuclides are presented in 
Appendix F. Conservative exposure estimates for radionuclides do not exceed screening 
benchmarks for any radioactive material. Therefore, it is unlikely that ecological receptors are at 
risk from radionuclides in the Lower Reach of Coldwater Creek. 

• 
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Table 2-11. Ecological Screen of Sediment Data for Lower Reach, Coldwater Creek, St. Louis, Missouri 

Analyte 

Upstream 
Reference 

(mg/kg) 

Lower 
Reach Max 

(mg/kg) 

EPA°  EQPb- 
derived 

SQB 
(mg/kg) 

MOE NOAA FDEP 

SQC 
(mg/kg) 

SQB 
(mg/kg) 

Low 
(mg/kg) 

Severe 
(mg/kg1 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

Inorganics 

Aluminum 5.94E+03 7.90E+03 -- -- -- -- -- -- -- -- -- 
Arsenic 2.00E+00 2.69E+01 -- -- -- 6.00E+00 3.30E+01 5.90E+00 1.70E+01 2.24E+00 4.16E+01 
Barium 3.92E+01 2.88E+02 -- -- -- -- -- -- -- -- -- 
Beryllium 1.20E+00 1.90E+00 -- -- -- -- -- -- -- -- 
Boron 7.59E+01 9.10E+00 -- -- -- -- -- -- -- -- -- 
Calcium 1.16E+05 4.71E+04 -- -- -- -- -- -- -- -- -- 
Chromium 9.80E+00 4.50E+01 -- -- -- 2.60E+01 1.10E+C2 3.73E+01 9.00E+01 5.23E+01 1.60E+02 

Cobalt 3.10E+00 2.86E+01 -- -- -- -- -- -- -- -- -- 
Copper 8.60E+00 1.89E+01 -- -- -- 1.60E+01 1.10E+C2 3.57E+01 1.97E+02 1.87E+01 1.08E+02 
Iron 8.69E+03 5.26E+04 -- -- -- 2.00E+04 4.00E+04 -- -- -- -- 
Lead 5.80E+00 2.64E+01 -- -- -- 3.10E+01 2.50E+C2 3.50E+01 9.13E+01 3.02E+01 1.12E+02 
Lithium 3.50E+00 6.40E+00 -- -- -- -- -- -- -- -- -- 
Magnesium 9.02E+03 4.01E+03 -- -- -- -- -- -- -- -- -- 
Manganese 4.10E+02 2.83E+03 -- -- -- 4.60E+02 1.11E+0 -- -- -- -- 
Molybdenum 3.10E+00 ... 2.70E+00 -- -- -- -- -- -- -- -- -- 
Nickel 9.10E+00 4.49E+01 -- -- -- 1.60E+01 7.50E+C 1 1.80E+01 3.59E+01 1.59E+01 4.28E+01 
Potassium 6.55E+02 9.74E+02 -- -- -- -- -- -- -- -- -- 
Selenium nd 4.80E-01 -- -- -- -- -- -- -- -- -- 
Sodium 1.00E+03 1.84E+02 -- -- -- -- -- -- -- -- -- 
Strontium 1.36E+02 1.55E+02 -- -- -- ' 	-- -- -- -- -- -- 
Thallium 5.30E-01 8.10E+00 -- -- -- -- -- -- -- -- -- 
Titanium 2.03E+02 2.51E+02 -- -- -- -- -- -- -- -- -- 
Vanadium 1.91E+01 6.31E+01 -- -- -- -- -- -- -- -- -- 

Zinc 6.63E+01 1.31E+02 -- -- -- 1.20E+02 8.20E+02 1.23E+02 3.15E+02 1.24E+02 2.71E+02 

SVOCs 

4-Methylphenol nd 1.70E-01 -- -- -- -- -- -- -- -- -- 
Anthrancene 2.00E-01 7.00E-02 -- -- 2.20E-01 2.20E-01 3.70E+00 -- -- 4.69E-02 2.45E-01 
Benzo(a)anthracene 7.00E-01 5.00E-01 -- -- 1.10E-01 3.20E-01 1.48E+01 3.10E-02 3.85E-01 7.48E-02 6.93E-01 
Benzo(a)pyrene 6.90E-01 6.70E-01 -- -- 1.40E-01 3.70E-01 1.44E+01 3.10E-02 7.82E-01 8.88E-02 7.63E-01 
Benzo(b)fluoranthene 6.70E-01 7.20E-01 -- -- 2.40E-01 1.34E+01 -- -- -- -- 
Benzo(g,h,i)perylene 3.40E-01 1.90E-01 -- -- -- 1.70E-01 3.20E+00 -- -- -- -- 
Benzo(k)fluoroanthene 5.20E-01 7.20E-01 -- -- -- 2.40E-01 1.34E+01 -- -- -- -- 



Table 2-11. Ecological Screen of Sediment Data for Lower Reach, Coldwater Creek, St. Louis, Missouri (Cont'd) 

Analyte 

Upstream 
Reference 
(mg/kg) 

Lower 
Reach Max 

(mg/kg) 

EPAa  EQPb- 
derived 

SQB 
(mg/kg)  

MOE NOAA FDEP 

SQC 
(mg/kg) 

SQB 
(mg/kg) 

Low 
(mg/kg) 

Severe 
(mg/kg) 

TEL 
(mg,/kg) 

PEL 
Or g/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

bis(2-ethylhexyl)phthalate 4.90E-01 2.90E-01 -- -- 8.90E+02 -- -- -- -- 1.82E+02 2.65E+00 
Butylbenzylphthalate nd 1.00E-01 -- -- -- -- -- -- -- -- -- 
Chrysene 8.70E-01 7.80E-01 -- -- -- 3.40E-01 4.60E+00 5.70E-02 8.62E-01 1.08E-01 8.46E-01 
Diethylphthalate nd 830E-02 -- 6.30E-01 6.00E-01 -- -- -- -- -- -- 
Fluoranthene 1.40E+00 1.30E+00 2.90E+00 -- 6.20E+00 7.50E-01 1.02E+01 1.11E-01 2.3.5E+00 1.13E-01 1.49E+00 
Fluorene 2.00E-01 3.30E-02 -- 5.40E-01 5.40E-01 1.90E-01 1.60E+00 -- -- 2.12E-02 1.44E-01 
Indeno(1,2,3-cd)pyrene 3.10E-01 1.80E-01 -- -- -- 2.00E-01 3.20E+00 -- -- -- -- 
Phenanthrene 8.40E-01 4.70E-01 8.50E-01 -- 1.80E+00 5.60E-01 9.50E+00 4.10E-02 5.15E-01 8.67E-02 5.44E-01 
Pyrene 1.40E+00 1.20E+00 -- -- -- 4.90E-01 8.50E+00 5.30E-02 8.75E-01 1.53E-01 1.40E+00 

VOCs 

Acetone nd 1.50E-01 -- -- 8.70E-03 -- -- -- -- -- -- 
2-Butanone nd 6.00E-03 -- -- 2.70E-01 -- -- -- -- -- -- 
Toluene 2.00E-03 5.00E-01 -- 6.70E-01 5.00E-02 -- -- -- -- -- -- 

Pesticides/PCBs 

4,4' -DDD nd 1.60E-02 -- -- -- -- -- 3.00E-03 8.50E-03 -- -- 
Aldrin 2.30E-02 2.10E-02 -- -- -- 2.00E-03 8.00E-02 -- -- -- -- 
Endrin ketone nd 7.90E-02 -- -- -- -- 

_ 
-- -- -- -- -- 

a  Values from EPA Ecotox Thresholds, Eco Update Vol.3, No.2 (EPA, 1996) 
b  Derived using NAWQC chronic and secondary chronic values from Jones et al. (1997) 
Upstream Reference Station 1 is located immediately downstream of St. Louis Airport upstream of SLAPS. 
Lower Reach includes Coldwater Creek stations 3A through 6 (Figure 4). 
NOAA = National Oceanographic and Atmospheric Administration (Buchman, 1998) 
MOE = Ontario Ministry of Environment Effects Levels (Persaud et al., 1993) 
SQBs = Sediment Quality Benchmarks (EPA, 1996) 
SQC = USEPA Sediment Quality Criteria (EPA, 1996) 
FDEP = Florida Department of Environmental Protection (MacDonald, 1994) as reported in Jones et al. (1997) 
TEL = Threshold effect level 
PEL = Probable effect level 
-- No benchmark value 
Bold face font indicates situations where max concentration exceeds any screening benchmark 
nd = not detected 
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Table 2-12. Ecological Screen of Surface Water Data for Aquatic Receptors, Lower Reach, 
Coldwater Creek, St. Louis, Missouri 

Analyte 

Coldwater Creek 
'Chronic 
Toxicity 
Criteria 
(mg/L) 

ECOTOXb  
Freshwater Lowest 

chronic value 
for Fish' 
(mg/L) 

Lowest Test 
EC20  for 

Fish' 
(mg/L) 

Upstream 
Reference 

(mg/L) 

Lower 
Reach 

Max (mg/L) 
AWQC 
(mg/L) 

Tier H 
(mg/L) 

Inorganics 

Aluminum 2.62E+02 6.53E+02 7.50E+02 -- -- 3.29E+03 4.70E+03 

Arsenic 2.60E+00 2.90E+01 2.00E+01 1.90E+02 -- 2.96E+03 2.13E+03 

Barium 1.52E+02 1.49E+02 -- -- 3.90E+00 -- -- 
Beryllium 9.30E-01 6.30E-01 5.00E+00 -- 5.10E+00 5.70E+01 1.48E+02 

Boron 1.01E+02 8.33E+01 -- -- __ 	• -- -- 

Calcium 9.32E+04 7.66E+04 -- -- -- -- -- 

Copper 4.60E+00 5.90E+00 5.30E+01 1.10E+01 -- 3.80E+00 5.00E+00 
Iron 6.80E+02 9.25E+02 -- 1.00E+03 -- 1.30E+03 -- 

Lead 1.30E+00 1.70E+00 2.30E+01 2.50E+00 -- 1.89E+01 2.20E+01 

Lithium 1.87E+01 1.94E+01 -- -- -- -- -- 

Magnesium 3.39E+04 2.60E+04 -- -- -- -- -- 

Manganese 3.71E+02 2.19E+02 -- -- 9.00E+01 1.78E+03 1.27E+03 

Potassium 1.05E+04 6.21E+03 -- -- -- -- -- 

Sodium 8.32E+04 5.50E+04 -- -- -- -- -- 

Strontium 5.70E+02 9.77E+02 -- -- . 	-- -- -- 

Titanium 5.20E+00 1.39E+01 -- -- -- -- -- 

Vanadium 1.99E+01 2.10E+01 -- -- 1.90E+01 8.00E+01 4.10E+01 

Zinc 3.08E+01 1.81E+01 1.89E+03 1.00E+02 -- 3.64E+01 4.70E+01 

a Chronic Toxicity Criteria = State of Missouri Chronic Toxicity Criteria for Protection of Aquatic Life IOCSR 20-7.031) 
b  Ecotox Thresholds, EPA (1996) Eco update 3(2). Tier II values calculated using Great Lakes Water Quality Initiative methodology 

(40 CFR 9 et al.) as reported in Suter and Tsao (1996). 
Suter and Tsao (1996) 

Upstream Reference Stations are located immediately downstream of St. Louis Airport upstream of SLAPS. 
Lower Reach includes Coldwater Creek stations 3B and 4B (Figure 1-4). 
Bold indicates situations where maximum concentration exceeds any screening benchmark 
EC20 = Concentration affecting 20% of test individuals (Suter and Tsao, 1996) 
AWQC = USEPA chronic ambient water quality criteria 

= no benchmark value 
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Table 2-13. Ecological Screening of Surface Water Data for Wildlife Receptors, 

Lower Reach, Coldwater Creek, St. Louis, Missouri 

Analyte 

Coldwater Creek Mallard duck Raccoon 
, 

Kingfisher 

Upstream 
Reference 

(mg/L) 

Lower 
Reach Max 

(mg/L) 

ADD 
(mg/kg/d) 

=Max x CF 
x (IRm  + 

DItm ) 

NOAEL 
(mg/kg/d) 

HQ 
= ADD/ 
NOAEL 

BCF ADD 
(mg/kg/d) 

=Max x CF 
x (BCF x 

IRR  + DRR) 

NOAEL 
(mg/kg/d) 

HQ 	, 
= ADD/ 	1 
NOAEL 

ADD 
(mg/kg/d) 

=Max x CF 
x (BCF x 

IR K  + DRK) 

NOAEL 
(mg/kg/d) 

HQ 
= ADD/ 
NOAEL 

Inorganics 

Aluminum 2.62E+02 6.53E+02 7.64E-02 6.72E+01 1.14E-03 1.00E+01 1.92E+00 5.14E-01 3.74E+00 3.34E+00 1.09E+02 3.06E-02 
Arsenic 2.60E+00 2.90E+01 3.39E-03 5.01E+00 6.77E-04 2.80E+02 2.32E+00 3.35E-02 6.93E+01 4.06E+00 8.14E+00 4.99E-01 
Barium 1.52E+02 1.49E+02 1.74E-02 1.20E+01 1.45E-03 4.00E+00 1.82E-01 2.63E+00 6.94E-02 3.14E-01 1.95E+01 1.61E-02 
Beryllium 9.30E-01 6.30E-01 7.37E-05 1.57E+00 4.71E-05 2.00E+00 4.11E-04 3.25E-01 1.27E-03 6.98E-04 2.54E+00 2.74E-04 
Boron 1.01E+02 8.33E+01 9.75E-03 2.81E+01 3.47E-04 5.00E+02 1.19E+01 1.38E+01 8.65E-01 2.08E+01 4.57E+01 4.56E-01 
Calcium 9.32E+04 7.66E+04 8.96E+00 NO NOAEL No HQ 4.00E+01 8.82E+02 NO NOAEL No HQ 1.54E+03 NO NOAEL No HQ 
Copper 4.60E+00 5.90E+00 6.90E-04 3.92E+01 1.76E-05 2.10E+02 3.55E-01 7.49E+00 4.74E-02 6.20E-01 6.37E+01 9.74E-03 
Iron 6.80E+02 9.25E+02 1.08E-01 NO NOAEL No HQ 2.00E+03 5.29E+02 NO NOAEL No HQ 9.25E+02 NO NOAEL No HQ 
Lead 1.30E+00 1.70E+00 1.99E-04 6.87E-01 2.90E-04 3.00E+02 1.46E-01 3.93E+00 3.71E-02 2.55E-01 1.12E+00 2.29E-01 
Lithium 1.87E+01 1.94E+01 2.27E-03 NO NOAEL No HQ 5.00E+02 2.78E+00 4.62E+00 6.00E-01 4.85E+00 NO NOAEL No HQ 
Magnesium 3.39E+04 2.60E+04 3.04E+00 NO NOAEL No HQ 5.00E+02 3.72E+03 NO NOAEL • No HQ 6.50E+03 NO NOAEL No HQ 
Manganese 3.71E+02 2.19E+02 ° 2.56E-02 4.94E+02 5.19E-05 4.00E+02 2.51E+01 4.33E+01 5.79E-01 4.38E+01 8.03E+02 5.46E-02 
Potassium 1.05E+04 6.21E+03 7.27E-01 NO NOAEL No HQ 1.00E+03 1.78E+03 NO NOAEL No HQ 3.11E+03 NO NOAEL No HQ 
Sodium 8.32E+04 5.50E+04 6.44E+00 NO NOAEL No HQ 1.00E+02 1.58E+03 NO NOAEL No HQ 2.76E+03 NO NOAEL No HQ 

Strontium 5.70E+02 9.77E+02 1.14E-01 NO NOAEL No HQ 5.00E+02 1.40E+02 1.29E+02 1.08E+00 2.44E+02 NO NOAEL No HQ 
Titanium 5.20E+00 1.39E+01 1.63E-03 NO NOAEL No HQ 5.00E+02 1.99E+00 NO NOAEL No HQ 3.48E+00 NO NOAEL No HQ 

Vanadium 1.99E+01 2.10E+01 2.46E-03 1.16E+01 2.13E-04 1.00E-02 1.74E-03 9.59E-02 1.81E-02 2.37E-03 1.88E+01 1.26E-04 

Zinc 3.08E+01 1.81E+01 2.12E-03 1.67E+01 1.27E-04 1.00E+03 5.18E+00 7.87E+01 6.58E-02 9.05E+00 2.71E+01 3.34E-01 

Upstream Reference Station 1 is located immediately downstream of St. Louis Airport upstream of SLAPS. 
Lower Reach includes Coldwater Creek stations 3B and 4B (Figure 1-4). 
Bold indicates situations where maximum dose exceeds LOAEL 
CF = Unit conversion factor = 0.001mg/mg when max is in mg/L 
1Rm  = Mallard food ingestion rate (kg/kgBW/d) = 6.00E-02 
DRm  = Mallard Water ingestion rate (L/kgBW/d) = 5.70E-02 
1R R = Raccoon food ingestion rate (kg/kgBW/d) = 2.86E-01 
DRR = Raccoon water ingestion rate (L/kgBW/d) = 8.00E-02 
IRK  = Kingfisher food ingestion rate (kg/kgBW/d) = 5.00E-01 
DRK  = Kingfisher food ingestion rate (L/kgBW/d) = 1.08E-01 
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2.4 SUMMARY OF SERA 

Based on the results of the SERA, metals or organic contaminants are ecological COPCs 
for one or more receptors in all media. In surface soil at IA-9, 13 metals (aluminum, arsenic, 
barium, cadmium, chromium, cobalt, copper, lead, lithium, molybdenum, nickel, selenium, 
uranium, and vanadium) exceed the screening values for one or more of the terrestrial receptors. 
In surface soil at IA-9, two pesticides (4,4'-DDE and 4,4'-DDT) exceed the screening values for 
one of the terrestrial receptors, and three metals (chromium, copper, and selenium) do so at IA-10 
(Table 2-14). Arsenic, cadmium, chromium, copper, iron, lead, manganese, nickel, silver, zinc, 
acenaphthene, anthracene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
benzo(g,h,i)perylene, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, chrysene, dibenzofuran, 
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene, aldrin, and 4,4'-DDT are 
ecological COPCs for sediment in the SLAPS/HISS reach of Coldwater Creek (Table 2-15). All 
of these chemicals, except naphthalene and 4,4'-DDT, are COPCs in the middle reach, with the 
addition of acetone, gamma-BHC(Lindane), and gamma-chlordane. A subset of these [arsenic, 
chromium, copper, iron, manganese, nickel, zinc, anthracene, benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, benzo(a)pyrene, 
bis(2-ethylhexyl)phthalate, chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 
phenanthrene, pyrene, acetone, and toluene], along with 4,4'-DDD, are COPCs for sediment in the 
lower reach. For aquatic biota, the ecological COPCs are aluminum, barium, cobalt, copper, iron, 
lead, manganese, selenium, vanadium, and zinc for the SLAPS/HISS reach; barium, cobalt, 
copper, iron, lead, manganese, selenium, vanadium, and zinc for the middle reach; and arsenic, 
barium, copper, manganese and vanadium for the lower reach (Table 2-15). Ecological COPCs 
for piscivorous mammals are aluminum, arsenic, boron, cobalt, manganese, molybdenum, and 
strontium in the SLAPS/HISS reach; aluminum, arsenic, and molybdenum in the middle reach; 
and aluminum, arsenic and strontium in the lower reach. Zinc is the only ecological COPC for 
piscivorous birds in surface water from the SLAPS/HISS and middle reaches. For surface water 
in Coldwater Creek, there were no contaminants exceeding benchmarks for mallards 
(Table 2-15). These ecological COPCs are re-evaluated below (Step 3) by calculating HQs using 
more realistic exposure assumptions and alternative toxicity benchmarks, by comparing site 
concentrations with upstream and background concentrations, and by evaluating the habitats at 
the North County sites. 
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a Table 2-14. Summary of SERA for Surface Soil, North County Sites 
I4-9 and IA-10, St. Louis, Missouri 

• 

IA-9 (SAIC 1998) IA-10 (SAIC 1998) 

Aluminum (P, M, B) Chromium (P, S, B) 

Arsenic (P) Copper (S) 

Barium (P) Selenium (B) 

Cadmium (M, B) 

Chromium (P, S, B) 

Cobalt (P, M) 

Copper (P, S, M, B) 

Lead (P, M, B) 

Lithium (P) 

Molybdenum (P, M, B) 

Nickel (P, S. M, B) 

Selenium (P, M, B) 

Uranium (P) 

Vanadium (P, M, B) 

4,4.-DDE (B) 	 . 
4,4'-DDT (B) 

P = Plants 
S = Soil-dwelling invertebrates 
M = Mammals 
B = Birds 
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Table 2-15. Summary of SERA for Sediment and Surface Water, Coldwater Creek, St. Louis, Missouri 

Sediment Surface Water 

Upstream 
Reference 

SLAPS/HISS 
Reach 

Middle 
Reach 

Lower 
Reach 

Upstream 
Reference 

SLAPS/HISS 
Reach 

Middle 
Reach 

Lower 
Reach 

Acenaphthene Arsenic Arsenic Arsenic Aluminum (R) Aluminum (A, R) Aluminum (R) Aluminum (R) 

Anthracene 	• Cadmium Cadmium Chromium Arsenic (R) Arsenic (R) Arsenic (R) Arsenic (A, 10 

Benzo(a)anthracene Chromium Chromium Copper Barium (A, R) Barium (A) Barium (A) Barium (A) 

Benzo(b)fluoranthene Copper Copper Iron Boron (R) Boron (R) Cobalt (A) Copper (A) 

Benzo(k)fluorarrthene Iron Iron Manganese Copper (A) Cobalt (A, R) Copper (A) Manganese (A) 

Benzo(g,h,i)perylene Lead Lead Nickel Lead (K) Copper (A) Iron (A) Strontium (R) 

Benzo(a)pyrene Manganese Manganese Zinc Manganese (A) Iron (A) Lead (A) Vanadium (A) 

BEHP Nickel Nickel Anthracene Vanadium (A) Lead (A, K) Manganese (A) 

Chrysene Silver Silver Benzo(a)anthracene Manganese (A, R) Molybdenum (R) 

Fluoranthene Zinc Zinc Benzo(a)pyrene Molybdenum (R) Selenium (A) 

Fluorene Acenaphthene Acenaphthene Benzo(b)fluoranthene Selenium (A) Vanadium (A) 

Indeno( 1 ,2,3-cd)pyrene Anthracene Anthracene Benzo(g,h,i)perylene Strontium (R) Zinc (A, K) 

Naphthalene Benzo(a)anthracene Benzo(a)anthracene Benzo(k)fluoranthene Vanadium (A) 

Phenanthrene Benzo(b)fluoranthene Benzo(b)fluoranthene BEHP Zinc (A, K) 

Py-rene Benzo(k)fluoranthene Benzo(k)fluoranthene Chrysene 

Aldrin Benzo(g,h,i)perylene Benzo(g,h,i)perylene Fluoranthene 

Benzo(a)pyrene Benzo(a)pyrene Fluorene 

BEHP BEHP Indeno(1,2,3-cd)pyrene 

Chrysene Chrysene Phenanthrene 

Dibenzofuran Dibenzofuran Pyrene 

Fluoranthene Fluoranthene Acetone 

Fluorene Fluorene Toluene 

Indeno(1,2,3-cd)pyrene Indeno( 1 ,2,3-cd)pyrene Aldrin 

Naphthalene Phenanthrene 4,4'-DDD 
Phenanthrene Pyrene 
Pyrene Acetone 
Aldrin Aldrin 

Gamma-BHC(Lindane) 
Gamma-chlordane 

A = Aquatic Biota 
R = Raccoon 
K = Kingfisher 
BEHP = Bis(2-etnylhexyl)phthalate 



3.0 RE-EVALUATION OF ECOLOGICAL COPCS (STEP 3) 

Step 3 of the eight-step EPA ERA process begins with a re-evaluation of the ecological 
COPCs identified in the SERA. Factors considered in the re-evaluation of COPCs include the 
exposure estimates and toxicity benchmarks, the ecological significance of the effects associated 
with the toxicity benchmarks, and the ecological setting (EPA, 1997). 

• 

• 

As a means of re-evaluating the exposure estimates and toxicity benchmarks, HQs are 
calculated using more realistic exposure estimates and lowest observed adverse effect levels 
(LOAELs). Calculated AUFs and more realistic diets are used to calculate more ecologically 
accurate exposure estimates. For example, in Step 3 shrews are allowed to eat vegetation and 
earthworms, as opposed to the 100% earthworm diet assumed in the SERA (Steps 1 and 2). In 
Step 3, the mallard, raccoon and kingfisher are assumed to forage only in and around the creek 
because alternative aquatic environments are not prevalent along Coldwater Creek. The exposure 
parameters for the surrogate species are given in Appendix C, Tables C-1 through C-6, and 
parameters for two intermediate prey species of the red-tailed hawk, the cottontail rabbit 
(Sylvilagus floridana) and the black racer (Coluber constrictor), are given in Appendix C, Tables C-
12 and C-13, respectively. Shrews and robins are also prey items of the red-tailed hawk. 
Reasonable maximum exposure (RME) concentrations, the lower of the 95% upper confidence 
limit on the mean and the maximum detected concentrations, are used in Step 3 instead of the 
maximum concentrations used in Steps 1 and 2. The predicted tissue concentrations of the prey 
of the red-tailed hawk at IA-9 and IA-10 are calculated in Appendix C, Tables C-14 through C-
21. Test species LOAELs for birds and mammals are documented in Appendix C, Tables C-22 
and C-23, and the LOAELs for receptor birds and mammals are derived in Tables 3-1 and 3-2, 
respectively. The resulting HQs are derived for wildlife receptors exposed to substances surface 
soil at IA-9 (Tables 3-3 through 3-5), surface soil at IA-10 (Tables 3-6 and 3-7), and surface 
water for the SLAPS/HISS, Middle, and Lower Reaches of Coldwater Creek (Tables 3-8 through 
3-10). 

An evaluation of the ecological significance of effects associated with the toxicity 
benchmarks is conducted for ecological COPCs. A significant adverse ecological effect is here 
judged to be one that would result in the extinction of receptor populations from the local 
ecosystem. Ecological significance thus depends on the presence or absence of similar habitat 
and populations in the surrounding landscape, as well as the direct adverse effect on individual 
organisms. To be significant for organisms that are not threatened or endangered, the direct adverse 
effect on individual organisms should be one that results in death or certain and complete 
reproductive failure. There are no threatened or endangered species at the North County Site, so 
the ecological significance of all ecological COPCs is evaluated as defined above. 

The re-evaluation of ecological COPCs may also include an evaluation of the quality and 
importance of the habitat for the receptors at the site (EPA, 1997). This re-evaluation is a 
subjective assessment of the importance of the site from an ecological perspective. Important 
characteristics include rarity of the habitats relative to the local landscape, diversity of the 
habitats, the size of the habitat, and whether the habitat is critical to the persistence of species in 
the region. The quality of habitats at the North County Site is evaluated below. 
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Table 3-1. Derivation of LOAELs for Bird Receptors, North County Site, St. Louis, Missouri 

Analyte Test species 
Test species 
body weight 

BW, (kg) 

Test Species 
LOAELI 

(ng/kgBW/d) 

American 
Body-weight 
convsersion 

factor BW,,,,, !  
_= (BW,/BW)" 

robin 
LOAEL 

(mg/kgBW/d) 
= LOAEL, x 

BW,.,, nv 	_= 

Red-tailed 

Body-weight 
convsersion 

factor BW.,1, !  
(BW1/BW)" 5  

Hawk 

LOAEL 
(mg/kgBW/d) 
= LOAEL, x 

BW,„„, 

Body-weight 
convsersion 

factor BW, o,. 
_= (BW,/BW)".' 

Belted Kingfisher 

LOAEL 
(mg/kgBW/d) 
= LOAEL, x 

BW,..,. 

Mallard 

Body-weight 
convsersion 

factor BW,„T!  
= (BWIBW)'5  

Duck 

LOAEL 
(mg/kgBW/d) 
= LOAEL, x 

BWconv 
Inorganics 

Aluminum Ringed dove 1.55E-01 1.10E+03 1.18E+00 1.29E+03 5.97E-01 6.55E+02 9.95E-01 1.09E+03 6.13E-01 6.72E+02 

Arsenic Mallard duck 1.00E+00 1.28E+01 1.88E+00 2.41E+01 9.52E-01 1.22E+01 1.59E+00 2.04E+01 9.76E-01 1.25E+01 

Barium Chick (14 day old) 1.21E-01 4.17E+00 1.11E+00 4.62E+00 5.61E-01 2.34E+00 9.35E-01 3.90E+00 5.76E-01 2.40E+00 

Beryllium Composite Bird 8.50E-01 1.67E+01 1.81E+00 3.02E+01 9.14E-01 1.53E+01 1.52E+00 2.54E+01 9.38E-01 1.57E+01 

Boron Mallard duck 1.00E+00 1.00E+02 1.88E+00 1.88E+02 9.52E-01 9.52E+01 1.59E+00 1.59E+02 9.76E-01 9.76E+01 

Cadmium Mallard duck 1.15E+00 2.00E+01 1.95E+00 3.90E+01 9.86E-01 1.97E+01 1.64E+00 3.29E+01 1.01E+00 2.02E+0 I 

Calcium none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Chromium Black duck 1.25E+00 5.00E+00 1.99E+00 9.94E+00 1.01E+00 5.03E+00 1.68E+00 8.39E+00 1.03E+00 5.16E+00 

Hexavalent Chromium none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Cobalt none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Copper Chick (5 week old) 5.34E-01 6.17E+01 1.61E+00 9.92E+01 8.14E-01 5.02E+01 1.36E+00 8.37E+01 8.35E-01 5.15E+01 

Iron none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Lead Quail 1.50E-01 1.13E+01 1.17E+00 1.32E+01 5.92E-01 6.69E+00 9.87E-01 1.12E+01 6.08E-01 6.87E+00 

Lithium none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Magnesium none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Manganese Quail 7.20E-02 9.77E+03 9.74E-01 9.52E+03 4.93E-01 4.82E+03 8.22E-01 8.03E+03 5.06E-01 4.94E+03 

Molybdenum Chicken 1.50E+00 3.53E+01 2.08E+00 7.35E+01 1.05E+00 3.72E+01 1.76E+00 6.20E+01 1.08E+00 3.82E+01 

Nickel Mallard duckling 7.82E-01 1.07E+02 1.77E+00 1.89E+02 8.95E-01 9.58E+01 1.49E+00 1.60E+02 9.18E-01 9.83E+01 

Potassium none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Selenium Mallard duck 1.00E+00 1.00E+00 1.88E+00 1.88E+00 9.52E-01 9.52E-01 1.59E+00 1.59E+00 9.76E-01 9.76E-01 

Silver Composite Bird 8.50E-01 5.79E+02 1.81E+00 1.05E+03 9.14E-01 5.29E+02 1.52E+00 8.82E+02 9.38E-01 5.43E+02 

Sodium none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Strontium none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Thallium none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Titanium none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Uranium Black duck 1.25E+00 1.60E+02 1.99E+00 3.18E+02 1.01E+00 1.61E+02 1.68E+00 2.68E+02 1.03E+00 1.65E+02 

Vanadium Mallard duck 1.17E+00 1.14E+02 1.96E+00 2.23E+02 9.90E-01 1.13E+02 1.65E+00 1.88E+02 1.02E+00 1.16E+02 

Zinc Leghorn chicken 1.94E+00 1.31E+02 _ 	2.22E+00 2.91E+02 - 	1.12E+00 1.47E+02 1.87E+00 2.45E+02 1.15E+00 1.51E+02 
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Table 3-1. Derivation of LOAELs for Bird Receptors, North County Site, St. Louis, Missouri (Cont'd) 

Analyte Test species 
Test species 
body weight 

BW, (kg) 

Test Species 
LOAEL, 

(mg/kgBW/d) 

American 

Body-weight 
convsersion 

factor BWron, 
= (BW 1/BW)0 * 25  

robin 

LOAEL 
(mg/kgBW/d) 
= LOAEL, 

BWco„, 

Red-tailed 

Body-weight 
convsersion 

factor 
= (BW,/BW)" 5  

Hawk 

LOAEL 
(mg/kgBW/d) 
= LOA EL, x 

BW,onv 

Body-weight 
convsersion 

factor 
= (BWIBW)" 5  

Belted Kingfisher 

LOAEL 
(mg/kgBW/d) 
= LOAEL, x 

Mallard 

Body-weight 
convsersion 

factor BWc .„,. 
= (BWIBW)" 5  

Duck 

LOAEL 
(mg/kgBW/d) 
= LOAEL, x 

B%onv 
Organics 
VOCs 

Acetone none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Ethylbenzene none none No LOAEL none No LOA,EL none No LOAEL none No LOAEL none No LOAEL 

Methyl ethyl ketone none none No LOA EL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Toluene none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Xylene, Total none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

SVOCs 

Acenaphthene Composite Bird 8.50E-01 8.78E+02 1.81E+00 1.59E+03 9.14E-01 8.02E+02 1.52E+00 1.34E+03 9.38E-01 	8.23E+02 

Anthracene Composite Bird 8.50E-01 3.30E+03 1.81E+00 5.96E+03 9.14E-01 3.02E+03 1.52E+00 5.03E+03 9.38E-01 	3.09E+03 

Benzo(a)anthracene Composite Bird 8.50E-01 1.24E+02 1.81E+00 2.24E+02 9.14E-01 1.13E+02 1.52E+00 1.89E+02 9.38E-01 1.16E+02 

Benzo(a)pyrene Composite Bird 8.50E-01 9.97E+01 1.81E+00 1.80E+02 9.14E-01 9.11E+01 1.52E+00 1.52E+02 9.38E-01 9.35E+01 

Benzo(b)fluoranthene Composite Bird 8.50E-01 1.24E+02 1.81E+00 2.24E+02 9.14E-01 1.13E+02 1.52E+00 1.89E+02 9.38E-01 1.16E+02 

Benzo(g,h,i)perylene Composite Bird 8.50E-01 1.24E+02 1.81E+00 2.24E+02 9.14E:01 1.13E+02 1.52E+00 1.89E+02 9.38E-01 1.16E+02 

Benzo(k)fluoranthene 	 Composite Bird 8.50E-01 9.97E+01 1.81E+00 1.80E+02 9.14E-01 9.11E+01 1.52E+00 1.52E+02 9.38E-01 9.35E+01 

Bis(2-ethylhexyl)phthalate 	Ringed dove 1.55E-01 1.10E+01 1.18E+00 1.30E+01 5.97E-01 6.57E+00 9.95E-01 1.09E+01 6.13E-01 6.74E+00 

Butylbenzylphthalate none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Carbazole Composite Bird 8.50E-01 9.97E+01 1.81E+00 1.80E+02 9.14E-01 9.11E+01 1.52E+00 1.52E+02 9.38E-01 9.35E+01 

Chrysene Composite Bird 8.50E-01 1.24E+02 1.81E+00 2.24E+02 9.14E-01 1.13E+02 1.52E+00 1.89E+02 9.38E-01 1.16E+02 

Dibenzofuran none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Diethylphthalate none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Di-n-butylphthalate Ringed dove 1.55E-01 1.11E+00 1.18E+00 1.31E+00 5.97E-01 6.63E-01 9.95E-01 1.10E+00 6.13E-01 6.80E-01 

Di-n-octylphthalate none none No LOAEL none No LOAEL none No LOAEL none No LOAEL none No LOAEL 

Fluoranthene Composite Bird 8.50E-01 1.95E+03 1.81E+00 3.52E+03 9.14E-01 1.78E+03 1.52E+00 2.97E+03 9.38E-01 1.83E+03 

Fluorene Composite Bird 8.50E-01 6.80E+02 1.81E+00 1.23E+03 9.14E-01 6.21E+02 1.52E+00 1.04E+03 9.38E-01 6.38E+02 

Indeno(1,2,3-cd)pyrene Composite Bird 8.50E-01 1.24E+02 1.81E+00 2.24E+02 9.14E-01 1.13E+02 1.52E+00 1.89E+02 9.38E-01 1.16E+02 

4-Methylphenol none none No LOAEL none No LOAEL none No LOAEL none No LOA EL none No LOAEL 
Naphthalene Composite Bird 8.50E-01 3.39E+02 1.81E+00 6.12E+02 9.14E-01 3.10E+02 1.52E+00 5.16E+02 9.38E-01 3.18E+02 
Phenanthrene Composite Bird 8.50E-01 9.97E+01 1.81E+00 1.80E+02 9.14E-01 9.11E+01 1.52E+00 1.52E+02 9.38E-01 9.35E+01 
Pyrene Composite Bird 8.50E-01 9.97E+01 1.81E+00 1.80E+02 9.14E401 9.11E+01 1.52E+00 1.52E+02 9.38E-01 9.35E+01 
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Table 3-1. Derivation of LOAELs for Bird Receptors, North County Site, St. Louis, Missouri (Cont'd) 

Analyte Test species 
Test species 
body weight 

BVV, (kg) 

Test Species 

LOAELI 
(mg/kgBW/d) 

American 

Body-weight 
convsersion 

factor BW,00 , 
= (BW,/BW)" 5  

robin 

LOAEL 

(mg/kgBW/d) 
= LOAEL, x 

13%„„, 

Red-tailed 

Body-weight 
convsersion 

factor BW,00 ,. 
= (BW,/BW)515  

Hawk 

LOAEL 
(mg/kgBW/d) 
= LOAEL, x 

BW.nv 

Body-weight 
convsersion 

factor BWcon, 

= (BW,/BW)5• 25  

Belted Kingfisher 

LOAEL 
(mg/kgBW/d) 
= LOAEL, x 

BWconv 

Mallard 

Body-weight 
convsersion 

factor BW,.„, 

= (BWAIW) °.25  

Duck 

LOAEL 
(mg/kgBW/d) 
= LOAEL, x 

BW.nv 
Pesticides and PCBs 

Aldrin Composite Bird 8.50E-01 1.73E+01 1.81E+00 3.12E+01 9.14E-01 1.58E+01 1.52E+00 2.63E+01 9.38E-01 1.62E+01 
gamma-BHC (Lindane) Mallard Duck 1.00E+00 2.00E+01 1.88E+00 3.76E+01 9.52E-01 1.90E+01 1.59E+00 3.17E+01 9.76E-01 1.95E+01 
gamma-Chlordane Red-winged blackbird 6.40E-02 1.07E+01 9.46E-01 1.01E+01 4.79E-01 5.12E+00 7.98E-01 8.54E+00 4.91E-01 5.26E+00 
4,4'-DDD Brown pelican 3.50E+00 2.80E-02 2.57E+00 	7.20E-02 1.30E+00 3.64E-02 2.17E+00 6.07E-02 1.34E+00 3.74E-02 
4,4'-DDE Brown pelican 3.50E+00 2.80E-02 2.57E+00 	7.20E-02 1.30E+00 3.64E-02 2.17E+00 6.07E-02 1.34E+00 3.74E-02 
4,4'-DDT Brown pelican 3.50E+00 2.80E-02 2.57E+00 7.20E-02 1.30E+00 3.64E-02 2.17E+00 6.07E-02 1.34E+00 3.74E-02 
Dieldrin Bam owl 4.66E-01 7.70E-01 1.55E+00 1.20E+00 7.86E-01 6.05E-01 1.31E+00 1.01E+00 8.07E-01 6.21E-01 
Endosul fan sulfate Gray partridge 4.00E-01 1.00E+02 1.50E+00 1.50E+02 7.57E-01 7.57E+01 1.26E+00 1.26E+02 7.77E-01 7.77E+01 
Endrin ketone Screech Owl 1.81E-01 1.04E-01 1.23E+00 1.27E-01 6.21E-01 6.42E-02 1.03E+00 1.07E-01 6.37E-01 6.59E-02 
2,4,5-TP Composite Bird 8.50E-01 9.97E+01 1.81E+00 1.80E+02 9.14E-01 9.11E+01 1.52E+00 1.52E+02 9.38E-01 9.35E+01 

g o in = . 
BW (kg) Red-tailed Hawk = 1.219 

-1=• BW (kg) Belted Kingfisher = 0.158 
BW (kg) Mallard duck = 1.1 



Table 3-2. Derivation of LOAELs for Mammal Receptors, North County Site, St. Louis, Missouri 

Analyte Test species 
Test species 
body weight 

BW, (kg) 

Test Species 
LOAEL, 

(mg/kgBW/d) 

Short-tailed 

Body-weight 
convsersion 

factor BW copy  
= (BW,/BW) u.25  

shrew 

LOAEL 
(mg/kgBW/d) 
= LOAEL, x 

BW cony 	_= 

Raccoon 

Body-weight 
convsersion 

factor BWcon v 

(BW 1/BW)°.25  

LOA EL 
(mg/kgBW/d) 
= LOAEL, x 

BW. 

Inorganics 

Aluminum Mouse 3.00E-02 1.93E+01 1.19E+00 2.30E+01 2.66E-01 5.14E+00 

Arsenic Mouse 3.00E-02 1.26E+00 1.19E+00 1.50E+00 2.66E-01 3.35E-01 

Barium Rat 3.50E-01 1.98E+01 2.20E+00 4.35E+01 4.92E-01 9.74E+00 - 

Beryllium Rat 3.50E-01 6.60E+00 2.20E+00 1.45E+01 4.92E-01 3.25E+00 

Boron Rat 3.50E-01 9.36E+01 2.20E+00 2.06E+02 4.92E-01 4.60E+01 

Cadmium Rat 3.03E-01 1.00E+01 2.12E+QO 2.12E+01 4.74E-01 4.74E+00 

Calcium none none No LOAEL none No LOAEL none No LOAEL 

Chromium Rat 3.50E-01 2.74E+04 2.20E+00 6.02E+04 4.92E-01 1.35E+04 
Hexavalent Chromium Rat 3.50E-01 1.31E+01 2.20E+00 2.89E+01 4.92E-01 6.46E+00 
Cobalt Rat 3.50E-01 1.00E+01 2.20E+00 2.20E+01 4.92E-01 4.92E+00 

Copper Mink 1.00E+00 1.51E+01 2.86E+00 4.33E+01 6.39E-01 9.68E+00 
Iron .none none No LOAEL none No LOAEL none No LOAEL 

Lead Rat 3.50E-01 8.00E+01 2.20E+00 1.76E+02 4.92E-01 3.93E+01 

Lithium Rat 3.50E-01 1.88E+01 2.20E+00 4.13E+01 4.92E-01 9.25E+00 
Magnesium none none No LOAEL none No LOAEL none No LOAEL 

Manganese Rat 3.50E-01 2.84E+02 2.20E+00 6.24E+02 4.92E-01 1.40E+02 

Molybdenum Mouse 3.00E-02 2.58E+00 1.19E+00 3.07E+00 2.66E-01 6.87E-01 

Nickel Rat 3.50E-01 8.00E+01 2.20E+00 1.76E+02 4.92E-01 3.93E+01 
Potassium none none No LOAEL none No LOAEL none No LOAEL 

Selenium Rat 3.50E-01 3.30E-01 2.20E+00 7.25E-01 4.92E-01 1.62E-01 
Silver Rat 3.50E-01 1.01E+03 2.20E+00 2.22E+03 4.92E-01 4.98E+02 

Sodium none none No LOAEL none No LOAEL none No LOAEL 

Strontium Rat 3.50E-01 2.63E+03 2.20E+00 5.78E+03 4.92E-01 1.29E+03 

Thallium Rat 3.65E-01 7.40E-02 2.22E+00 1.64E-01 4.97E-01 3.68E-02 

Titanium none none No LOAEL none No LOAEL none No LOAEL 
Uranium Mouse 2.80E-02 6.13E+00 1.17E+00 7.17E+00 2.62E-01 1.60E+00 
Vanadium n Rat 2.60E-01 2.10E+00 2.04E+00 4.28E+00 4.57E-01 9.59E-01 
Zinc Rat 3.50E-01 3.20E+02 2.20E+00 7.03E+02 4.92E-01 1.57E+02 



Table 3-2. Derivation of LOAELs for Mammal Receptors, North County Site, St. Louis, Missouri (Cont'd) 

Analyte Test species 
Test species 
body weight 

BWt  (kg) 

Test Species 
LOAEL, 

(mg/kgBW/d) 

Short-tailed 
Body-weight 
convsersion 

factor B Wconv 
= (Bwt/Bw)0.25 

shrew 

LOAEL 
(mg/kgBW/d) 
= LOAEL, x 

BWconv 

Body-weight 
convsersion 

factor BWconv 
= (BWt/BW) °.25  

Raccoon 

LOAEL 
(mg/kgBW/d) 
= LOAEL, x 

BWconv 
Organics 
VOCs 
Acetone Rat 3.50E-01 5.00E4-01 2.20E+00 1.10E+02 4.92E-01 2.46E+01 
Ethylbenzene Rat 3.50E-01 2.91E+01 2.20E+00 6.40E+01 4.92E-01 1.43E+01 
Methyl ethyl ketone Rat 3.50E-01 4.57E+03 2.20E+00 1.00E+04 4.92E-01 2.25E+03 
Toluene Mouse 3.00E-02 2.60E+02 1.19E+00 3.09E+02 2.66E-01 6.91E+01 
Xylene, Total Mouse 3.00E-02 2.58E+00 1.19E+00 3.07E+00 2.66E-01 6.87E-01 
SVOCs 

Acenaphthene Mouse 3.00E-02 1.75E+03 1.19E+00 2.08E+03 2.66E-01 4.66E+02 
Anthracene Mouse 3.00E-02 1.00E+03 1.19E+00 1.19E+03 2.66E-01 2.66E+02 
Benzo(a)anthracene Mouse 3.00E-02 1.33E+02 1.19E+00 1.58E+02 2.66E-01 3.54E+01 
Benzo(a)pyrene Mouse 3.00E-02 1.00E+01 1.19E+00 1.19E+01 2.66E-01 2.66E+00 
Benzo(b)fluoranthene Mouse 3.00E-02 1.33E+02 1.19E+00 1.58E+02 2.66E-01 3.54E+01 
Benzo(g,h,i)perylene Mouse 3.00E-02 1.33E+02 1.19E+00 1.58E+02 2.66E-01 3.54E+01 
Benzo(k)fluoranthene Mouse 3.00E-02 1.00E+01 1.19E+00 1.19E+01 2.66E-01 2.66E+00 
Bis(2-ethylhexyl)phthalate Mouse 3.00E-02 1.83E+02 1.19E+00 2.18E+02 2.66E-01 4.87E+01 
Butylbenzylphthalate none none No LOAEL none No LOAEL none No LOAEL 
Carbazole Mouse 3.00E-02 1.00E+01 1.19E+00 1.19E+01 2.66E-01 2.66E+00 
Chrysene Mouse 3.00E-02 1.33E+02 1.19E+00 1.58E+02 2.66E-01 3.54E+01 
Dibenzofuran none none No LOAEL none No LOAEL none No LOAEL 
Diethylphthalate Mouse 3.00E-02 4.58E+04 1.19E+00 5.45E+04 2.66E-01 1.22E+04 
Di-n-butylphthalate Mouse 3.00E-02 1.83E+03 1.19E+00 2.18E+03 2.66E-01 4.88E+02 
Di-n-octylphthalate none none No LOAEL none No LOAEL none No LOAEL 
Fluoranthene Mouse 3.00E-02 5.00E+02 1.19E+00 5.95E+02 2.66E-01 1.33E+02 
Fluorene Mouse 3.00E-02 1.25E+02 1.19E+00 1.49E+02 2.66E-01 3.33E+01 
Indeno(1,2,3-cd)pyrene Mouse 3.00E-02 1.33E+02 1.19E+00 1.58E+02 2.66E-01 3.54E+01 
4-Methylphenol none none No LOAEL none No LOAEL none No LOAEL 
Naphthalene Rat 3.50E-01 5.00E+01 2.20E+00 1.10E+02 4.92E-01 2.46E+01 
Phenanthrene Mouse 3.00E-02 1.00E+01 1.19E+00 1.19E+01 2.66E-01 2.66E+00 
Pyrene Mouse 3.00E-02 1.00E+01 1.19E+00 1.19E+01 2.66E-01 2.66E+00 
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Table 3-2. Derivation of LOAELs for Mammal Receptors, North County Site, St. Louis, Missouri (Cont'd) 

Analyte Test species 
Test species 
body weight 

BWi t  (kg) 

Test Species 
LOAEL, 

(mg/kgBW/d) 

Short-tailed 

Body-weight 
convsersion 

factor BW c fly  
= (BW,/BW)13's  

shrew 

LOAEL 
(mg/kgBW/d) 
= LOAEL, x 

BW„„, 

Raccoon 
Body-weight 
convsersion 

factor BW,,,, 
_= (BW 1/BW)°25  

LOAEL 
(mg/kgBW/d) 
= LOAEL, x 

BWconv 
Pesticides and PCBs 
Aldrin Rat 3.50E-01 1.00E+00 2.20E+00 2.20E+00 4.92E-01 4.92E-01 
gamma-BHC (Lindane) Rat 3.50E-01 8.00E+01 2.20E+00 1.76E+02 4.92E-01 3.93E+01 
gamma-Chlordane Mouse 3.00E-02 9.16E+00 1.19E+00 1.09E+01 2.66E-01 2.44E+00 
4,4'-DDD Rat 3.50E-01 4.00E+00 2.20E+00 8.79E+00 4.92E-01 1.97E+00 
4,4'-DDE Rat 3.50E-01 4.00E+00 2.20E+00 8.79E+00 4.92E-01 1.97E+00 

14,4'-DDT Rat 3.50E-01 4.00E+00 2.20E+00 8.79E+00 4.92E-01 1.97E+00 
Dieldrin Rat 3.50E-01 2.00E-01 2.20E+00 4.40E-01 4.92E-01 9.84E-02 
Endosulfan sulfate Rat 3.50E-01 1.50E+00 2.20E+00 3.30E+00 4.92E-01 7.38E-01 
Endrin ketone Mouse 3.00E-02 9.20E-01 1.19E+00 1.09E+00 2.66E-01 2.45E-01 

2,4,5-TP Rat 3.50E-01 1.00E+01 2.20E+00 2.20E+01 4.92E-01 4.92E+00 

BW (kg) Shrew = 0.015 
BW(kg) Raccoon = 5.98 
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3.1 INVESTIGATIVE AREA 9 

The metals identified as ecological COPCs for plants or worms at IA-9 in the COPCs 
screen (Table 2-3) are judged not to be ecological COPCs because they are unlikely to pose a 
risk to those receptors or are not present above North County background concentrations. 
Aluminum, arsenic, barium, cadmium, molybdenum, nickel, selenium, and uranium were 
detected at concentrations exceeding the North County background concentration in 30% or less 
of the surface soil samples at IA-9 (Appendix D, Table D-1). The RME concentration of barium 
is, respectively, less than the plant and worm TRV for metals. The chromium TRVs for plants 
and worms are both based on exposure to hexavalent chromium, which is not expected to occur 
in oxidized soils. Efroymson et al. (1997a) have little confidence in the chromium TRV for 
plants (1 mg/kg), which was associated with a 50% reduction in growth from seedlings grown in 
soil with hexavalent chromium added. A much higher Cr (VI) concentration (30 mg/kg) reduced 
fresh shoot weight by 30% (Efroymson et al., 1997a), an effect that is not likely to be 
ecologically significant. A much higher Cr (III) concentration (34 mg/kg) had a severe effect on 
earthworm cocoon production (Efroymson et al., 1997b), but the average chromium concentration 
at IA-9 was only 18 mg/kg, only slightly above North County background. Cobalt, copper, lead, 
nickel, selenium, uranium and vanadium RMEs exceed the plant TRVs, but the benchmarks for 
these COPCs are based on unspecified effects or growth effects (Efroymson et al., 1997a). 
Growth effects are unlikely to be ecologically significant at IA-9 because the dominant 
vegetation is grass. The low average surface soil concentrations compared to conservative worm 
benchmarks and the presence of complete grass cover at IA-9 suggest that metals in surface soil 
at IA-9 are not ecological COPCs for plants and worms. 

Step 3 HQs are calculated for insectivorous mammals, insectivorous birds, and top-predator 
birds exposed directly and indirectly to ecological COPCs in surface soil at IA-9 (Tables 3-3 
through 3-5). For those ecological COPCs with LOAELs, seven metals in surface soil at IA-9 
have HQs exceeding 1 for the shrew or robin. Aluminum, nickel and selenium have HQs 61.8, 
1.2, and 5.1, respectively, for shrews, and 1.0, 1.2, and 2.3, respectively, for robins. Cobalt, 
molybdenum, and vanadium have HQs of 8.3, 5.1, and 3.5, respectively, for the shrew (Table 3- 
3). Lead has a HQ of 5.7 for the robin (Table 3-4). There are no HQs exceeding 1 for the red-
tailed hawk at IA-9 (Table 3-5). HQs could not be calculated for birds exposed to VOCs in 
surface soils at IA-9, because there are no LOAF:Ls for VOCs for birds. No additional 
substances detected in surface soil have HQs greater than 1 for birds when calculated using 
NOAELs and LOAELs uncorrected for receptor bqdy weight. 

Aluminum in surface soil at IA-9 is unlikely to pose a risk to ecological receptors. The 
mammal LOAEL for aluminum comes from a study that observed no mortality or reproductive 
effect, rather a reduction in growth in size of individuals in the second and third generation of 
exposed mice (Sample et al., 1996). This is unlikely to be an ecologically significant adverse 
effect. Moreover, the concentration of bioavailable aluminum is likely grossly overestimated by 
laboratory analytical method, which destroys the mineral-clay matrix in which aluminum 
molecules become stably associated. Shrews and robins, with aluminum HQs of 61.8 and 1.02, 
respectively, are thus unlikely to be at significant risk from aluminum in surface soil at IA-9. 

3-8 
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Table 3-3. Derivation of Hazard Quotients for Short-tailed Shrew for Surface Soil at IA-9, North County Site, St. Louis, Missouri 

Ecological 
constituent of 
potential 
concern 

Site RME 
Concentration 

(mg/kg) SP, 

(mg/kgBW/d) = 
RME x SP,x lpx 

AUF 

ADD p 

BAF I  

ADDA  
(ng/kgBW/d) = 

RME x BAFi x I A  
x AUF 

ADDs 
(mg/kgBW/d) = 
RME x Ix AUF 

ADDlotai  
(mg/kgBW/d) = 
ADD p+ ADDA + 

ADDs  
LOAEL 

(mg/kgBW/d) 

Site HQ = 
ADD101.1/ 
LOAEL 

Inorganics 

Aluminum 1.21E+04 8.00E-04 7.55E-01 7.50E-02 4.74E+02 9.44E+02 1.42E+03 2.30E+01 6.18E+01 
Cadmium 8.40E-01 1.10E-01 7.21E-03 1.10E+01 4.82E+00 6.55E-02 4.90E+00 2.12E+01 2.31E-01 
Cobalt 3.05E+02 4.00E-03 9.52E-02 1.00E+00 1.59E+02 2.38E+01 1.83E+02 2.20E+01 8.33E+00 
Copper 2.32E+02 8.00E-02 1.45E+00 1.60E-01 1.94E+01 1.81E+01 3.89E+01 4.33E+01 9.00E-01 
Lead 2.40E+02 9.00E-03 1.68E-01 4.00E-01 5.01E+01 1.87E+01 6.90E+01 1.76E+02 3.92E-01 
Molybdenum 2.57E+01 5.00E-02 1.00E-01 1.00E+00 1.34E+01 2.00E+00 1.55E+01 3.07E+00 5.05E+00 
Nickel 1.08E+03 1.20E-02 1.01E+00 2.30E-01 1.30E+02 8.42E+01 2.15E+02 1.76E+02 1.22E+00 
Selenium 7.81E+00 5.00E-03 3.05E-03 7.60E-01 3.10E+00 6.09E-01 3.71E+00 7.25E-01 5.12E+00 
Vanadium 1.03E+02.  1.10E-03 8.84E-03 1.30E-01 6.99E+00 8.03E+00 . 	1.50E+01 4.28E+00 3.51E+00 

RME = Reasonable maximum exposure 
	

I A(kg/kgBW/d) = 5.22E-01 

SP= Soil-to-plant uptake; vegetative 
	

ADDs  = Average daily dose; soil 

ADD p = Average daily dose; plant 
	

Is  (kg/kgBW/d) = 7.80E-02 

lp (kg/kgBW/d) = 7.80E-02 
	

ADDlotai = Average daily dose; total 

AUF = 1.00E+00 
	

LOAEL = Lowest observed adverse effect level 

BAF;  = Soil-to-animal uptake; invertebrates 
	

HQ = Hazard quotient 

ADDA  = Average daily dose; animal 
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Table 3-4. Derivation of Hazard Quotients for American Robin for Surface Soil at IA-9, North County Site, St. Louis, Missouri 

Ecological 
constituent of 
potential concern 

Site RME 
Concentration 

(mg/kg) 

SP, ADD p (mg/kgBW/d) 
= RME x SPrx 

Ipx AUF 

BAF I  ADDA  (mg/kgBW/d) 
= RME x 

BAF i x lA x AUF 

ADDs 
(mg/kgBW/d) 

= RME x Isx AUF 

ADD (00, 1  
(mg/kgBW/d) 

= ADDp + 
ADDA  + ADDs  

LOAEL 
(mg/kgBW/d) 

Site HQ 

= ADDtotal / NOAEL 

Inorganics 

Aluminum 1.21E+04 1.30E-04 1.47E+00 7.50E-02 5.66E+02 7.55E+02 1.32E+03 1.29E+03 1.02E+00 

Cadmium 8.40E-01 3.00E-02 2.36E-02 1.10E+01 5.77E+00 5.24E-02 5.84E+00 3.90E+01 1.50E-01 
Chromium 2.51E+01 9.00E-04 2.11E-02 1.60E-01 2.51E+00 1.57E+00 4.09E+00 9.94E+00 4.12E-01 
Copper 2.32E+02 5.00E-02 1.09E+01 1.60E-01 2.32E+01 1.45E+01 4.85E+01 9.92E+01 4.89E-01 
Lead 2.40E+02 1.80E-03 4.04E-01 4.00E-01 5.99E+01 1.50E+01 7.53E+01 1.32E+01 5.69E+00 

Molybdenum 2.57E+01 1.20E-02 2.89E-01 1.00E+00 1.60E+01 1.60E+00 1.79E+01 7.35E+01 2.44E-01 
Nickel 1.08E-1-03 1.20E-02 1.21E+01 2.30E-01 1.55E+02 6.74E+01 2.35E+02 1.89E+02 1.24E+00 

Selenium 7.81E+00 5.00E-03 3.66E-02 7.60E-01 3.70E+00 4.87E-01 4.23E+00 1.88E+00 2.25E+00 

Vanadium 1.03E+02 6.00E-04 5.78E-02 1.30E-01 8.36E+00 6.43E+00 1.48E+01 2.23E+02 6.67E-02 
Organics 
VOCs 

Methyl ethyl ketone 1.78E-02 2.00E-02 3.33E-04 5.00E-02 5.55E-04 1.11E-03 2.00E-03 No LOAEL No HQ 
Acetone 8.35E-01 2.00E-02 1.56E-02 5.00E-02 2.61E-02 5.21E-02 9.38E-02 No LOAEL No HQ 
Ethylbenzene 2.00E-03 2.00E-02 3.74E-05 5.00E-02 6.24E-05 1.25E-04 2.25E-04 No LOAEL No HQ 
Xylene, Total 5.83E-03 2.00E-02 1.09E-04 5.00E-02 1.82E-04 3.64E-04 6.55E-04 No LOAEL No HQ 
Pesticides and PCBs 	• 	 . 

4,4'-DDE 5.71E-03 2.00E-03 1.07E-05 3.37E-01 1.20E-03 3.56E-04 1.57E-03 7.20E-02 2.18E-02 
4,4'-DDT 1.33E-02 7.70E-04 9.59E-06 4.71E-02 3.91E-04 8.30E-04 1.23E-03 7.20E-02 1.71E-02 

RME = Reasonable maximum exposure 

SPr = Soil-to-plant uptake; reproductive 

ADD p = Average daily dose; plant 

Ip (kg/kgBW/d) = 9.36E-01 

AUF = 1.00E+00 
BAF;  = Soil-to-animal uptake; invertebrates 

ADDA  = Average daily dose; animal 

I A(kg/kgBW/d) = 6.24E-01 

ADDs  = Average daily dose; soil 

Is  (kg/kgBW/d) = 6.24E-02 

ADDioial = Average daily dose; total 

LOAEL = Lowest observed adverse effect level 
HQ = Hazard quotient 
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Table 3-5. Derivation of Hazard Quotients for Red-tailed Hawk at IA-9, North County Site, St. Louis, Missouri 

Ecological 
constituent of 

potential concern 

Site RME 

Concentration 
(mg/kg) 

Prey Tissue 
Concentration 

C,h,„ (mg/kg) 

ADD,h ,„„ 
(mg/kgBW/ 

d) = C,h„,„x 

IA,hrew X 

AUF 

Prey Tissue 
Concentration 

Crabtalt (mg/kg) 

ADD„hhh  
(mg/kgBW/ 

d) = Caabbli X 

IA-rsibbii X 

AUF 

Prey Tissue 
Concentration 

C,a . k, (mg/kg) 

ADD,„,h, 
(mg/kgBW/ 

d) = Csnake X 

1A-3.k.X 
AUF 

Prey Tissue 
Concentration 

Crob(n (mg/kg) 

ADD robia  
(mg/kgBW/ 

d) = Crolain X 

IA-robin X AUF 

ADDs 
(mg/kgBW/ 

d) = RME x 
l s x AUF 

ADD,,,,,, 
(mg/kgBW/ 

d) = 

SADDprey  ÷ 
ADD, 

LOAEL 
(mWkgBW/ 

d) 

Site HQ = 

ADD,01 / 
LOAEL 

Inorganics 

Aluminum 1.21E+04 1.77E+02 3.44E-01 1.45E+00 5.65E-04 4.97E+01 1.93E-02 6.36E+01 1.61E-02 0.00E+00 3.80E-01 6.55E+02 5.81E-04 

Arsenic 1.72E+01 2.35E-01 4.57E-04 3.71E-03 1.44E-06 5.39E-02 2.10E-05 7.46E-02 1.88E-05 0.00E+00 4.98E-04 1.22E+01 4.08E-05 

Barium 3.90E+02 4.11E-01 7.98E-C14 1.13E-02 4.38E-06 6.79E-02 2.64E-05 1.31E-01 3.31E-05 0.00E+00 8.62E-04 2.34E+00 3.68E-04 

Beryllium 1.50E+00 1.30E-02 2.53E-05 1.27E-04 4.94E-08 3.18E-03 1.24E-06 4.51E-03 1. I 4E-06 0.00E+00 2.77E-05 1.53E+01 1.82E-06 

Cadmium 8.40E-01 2.28E-01 4.44E-04 2.35E-04 9.16E-08 9.10E-02 3.54E-05 1.05E-01 2.65E-05 0.00E+00 5.06E-04 1.97E+01 2.56E-05 

Calcium 1.66E+05 I .81E+05 3.52E+02 9.20E+03 3.58E+00 1.79E+05 6.98E+01.  8.00E+04 2.02E+0 I 0.00E+00 4.45E+02 No LOAEL No HQ 

Chromium 2. 	1E+01 1.89E+00 3.68E-03 1.16E-02 4.53E-06 8.69E-01 3.38E-04 7.35E-01 1.85E-04 0.00E+00 4.21E-03 5.03E+00 8.36E-04 

Cobalt 3.05E+02 3.05E+02 5.93E-01 5.64E-01 2.19E-04 3.11E+02 1.21E-01 1.34E+02 3.39E-02 0.00E+00 7.48E-0 I No LOA EL No HQ 

Copper 2.32E+02 3.24E+01 6.30E-02 8.93E-01 3.48E-04 1.93E+01 7.52E-03 1.55E+01 3.92E-03 0.00E+00 7.48E-02 5.02E+01 1.49E-03 

Cyanide 3.63E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.94E+02 0.00E+00 

Lead 2.40E+02 1.73E+00 3.35E-03 8.04E-03 3.13E-06 5.69E-0 I 2.21E-04 7.24E-01 1.83E-04 0.00E+00 3.76E-03 6.69E+00 5.62E-04 

Lithium 7.72E+00 7.73E+00 1.50E-02 1.49E-02 5.78E-06 7.88E+00 3.06E-03 3.40E+00 8.58E-04 0.00E+00 1.89E-02 No LOA EL No HQ 

Magnesium 2.25E+04 2.31E+04 4.48E+01 3.81E+02 1.48E-01 2.33E+04 9.08E+00 1.14E+04 2.87E+00 0.00E+00 5.69E+01 No LOA EL No HQ 

Molybdenum 2.57E+01 2.59E+01 5.02E-02 
.... 

1.39E-01 5.39E-05 2.63E+01 1.02E-02 1.15E+01 2.90E-03 0.00E+00 6.34E-02 3.72E+01 1.70E-03 

Nickel 1.08E+03 1.07E+02 2.09E-0 I 7.98E-01 3.11E-04 5.28E+01 2.05E-02 4.51E+01 1.14E-02 0.00E+00 2.41E-01 9.58E+01 2.52E-03 

Potassium 1.21E+03 1.24E+03 2.41E+CO 2.05E+01 7.97E-03 1.26E+03 4.88E-01 6.12E+02 1.55E-01 0.00E+00 3.06E+00 No LOAEL No HQ 

Selenium 7.81E+00 4.64E+00 9.01E-03 1.13E-02 4.39E-06 3.92E+00 1.53E-03 2.03E+00 5.13E-04 0.00E+00 1.11E-02 9.52E-01 1.16E-02 

Strontium 5.83E+0 I 6.21E+01 1.21E-01 2.33E+00 9.08E-04 6.20E+01 2.41E-02 2.74E+01 6.92E-03 0.00E+00 1.53E-0 I No LOA EL No HQ 

Titanium 2.46E+02 2.46E+02 4.78E-01 4.00E-0 I 1.56E-04 2.51E+02 9.76E-02 1.08E+02 2.73E-02 0.00E+00 6.03E-01 No LOA EL No HQ 

Uranium 4.28E+01 4.28E+01 8.32E-02 7.15E-02 2.78E-05 4.37E+01 1.70E-02 1.89E+01 4.76E-03 0.00E+00 1.05E-0 I No LOAEL No HQ 

Vanadium 1.03E+02 3.26E+00 6.33E-03 2.18E-02 8.46E-06 1.13E+00 4.40E-04 1.24E+00 3.12E-04 0.00E+00 7.09E-03 1.13E+02 6.29E-05 

Organics 
VOCs 
Methyl ethyl ketone 1.78E-02 9.09E-09 1.77E-11 1.59E-10 6.19E-14 1.89E-09 7.36E-13 3.72E-09 9.38E-13 0.00E+00 1.94E-1 I No LOAEL No LOAEL 

Acetone 8.35E-01 1.28E-07 2.48E-10 2.24E-09 8.71E-13 2.66E-08 1.04E-11 5.23E-08 1.32E-1 I 0.00E+00 2.73E-10 No LOAEL No LOA EL 

Ethylbenzene 2.00E-03 8.45E-07 1.64E-09 1.48E-08 5.75E-12 1.77E-07 6.90E-11 3.46E-07 8.72E-11 0.00E+00 1.80E-09 No LOAEL No LOA EL 

Xylene, Total 5.83E-03 2.46E-06 4.79E-09 4.31E-08 1.68E-11 5.17E-07 2.01E-10 1.01E-06 2.54E-10 0.00E+00 5.26E-09 No LOAEL No LOAEL 

SVOCs 

Benzo(a)anthraccne 3.46E-01 4.58E-02 8.89E-05 4.84E-04 1.88E-07 3.28E-02 1.28E-05 1.64E-02 4.14E-06 0.00E+00 1.06E-04 1.13E+02 9.35E-07 

Benzo(a)pyrene 4.54E-01 1.18E-01 2.30E-04 1.19E-03 4.61E-07 1.43E-01 5.58E-05 4.19E-02 1.06E-05 0.00E+00 2.97E-04 9.11E+01 3.26E-06 

Benzo(b)fluoranthene 3.97E-01 1.31E-01 2.55E-04 1.30E-03 5.04E-07 1.94E-01 7.54E-05 4.63E-02 1.17E-05 0.00E+00 3.42E-04 1.13E+02 3.02E-06 

Benzo(g,h,i)pery lene 2.99E-01 3.12E-01 6.05E-04 2.93E-03 1.14E-06 1.31E+00 5.10E-04 1.09E-0 I 2.75E-05 0.00E+00 1.14E-03 1.13E+02 1.01E-05 



Table 3-5. Derivation of Hazard Quotients for Red-tailed Hawk at IA-9, North County Site, St. Louis, Missouri (Cont'd) 

Ecological constituent 
of potential concern 

Site RME 
Concentration 

.(mg/kg) 

Prey Tissue 
concentration 

Core.. (mg/kg) 

ADD0„,,, 
(mg/kgBW/ 
d) = Co„„ X 

IA-A,,,,x 
AUF 

Prey Tissue 
concentration 

Crabb(t (mg/kg) 

ADD„,,,,,, 
(mg/kgBW/ 

d) = Cr.bbil X 
IA-rabbi' X 

AUF 

Prey Tissue 
concentration 

Csnake (mg/kg) 

ADD,„,ke  
(mg/kgBW/ 
d) = C.,:ke  X 

IA-snake X 

AUF 

Prey Tissue 
concentration 

Crain (mg/kg) 

ADDrobi n  
(mg/kgBW/ 

d) = Crobip x 
IA-robin X AUF 

ADD, 
(mg/kgBW/ 

d) = RME x 
Isx AUF 

ADD,,„,,, 
(mg/kgBW/ 

d) = 

SADDp,,y  + 
ADD, 

LOAEL 
(mg/kgBW/ 

d) 

Site HQ = 
ADD,,,,,,/ 
LOAEL 

Benzo(k)Iluoranthene 2.70E-01 8.92E-02 1.73E-04 8.81E-04 3.43E-07 1.32E-01 5.13E-05 3.15E-02 7.95E-06 0.00E+00 2.33E-04 9.11E+01 2.55E-06 

Bis(2- 
ethylhexyl)phthalate 

2.50E-01 8.29E-03 1.61E-05 1.05E-04 4.08E-08 2.79E-03 1.09E-06 3.10E-03 7.82E-07 0.00E+00 1.80E-05 6.57E+00 2.74E-06 

Carbazole 8.20E-02 1.26E-04 2.44E-07 2.20E-06 8.55E-10 2.69E-05 1.05E-08 5.14E-05 1.30E-08 0.00E+00 2.68E-07 9.11E+01 2.94E-09 

Chrysene 4.60E-01 6.08E-02 1.18E-04 6.43E-04 2.50E-07 4.36E-02 1.70E-05 2.18E-02 5.50E-06 0.00E+00 1.41E-04 1.13E+02 1.24E-06 

Di-n-butylphthalate 4.90E-02 2.05E-03 3.99E-06 2.50E-05 9.72E-09 7.60E-04 2.96E-07 7.59E-04 1.92E-07 0.00E+00 4.48E-06 6.63E-01 6.76E-06 

Di-n-octylphthalate 1.00E-01 4.16E+01 8.09E-02 3.70E-01 1.44E-04 6.66E+04 2.59E+01 1.44E+01 3.64E-03 0.00E+00 2.60E+01 No LOAEL No LOAEL 

Fluoranthene 1.00E+00 2.29E-02 4.45E-05 4.00E-04 1.56E-07 6.75E-03 2.63E-06 9.36E-03 2.36E-06 0.00E+00 4.96E-05 1.78E+03 2.78E-08 

I ndeno(1,2,3-cd)pyrene 2.74E-01 2.85E-01 5.55E-04 2.68E-03 1.04E-06 1.20E+00 4.68E-04 9.98E-02 2.52E-05 0.00E+00 1.05E-03 1.13E+02 9.25E-06 

Phenanthrene 3.26E-01 2.76E-03 5.35E-06 4.82E-05 1.88E-08 6.62E-04 2.58E-07 1.13E-03 2.84E-07 0.00E+00 5.91E-06 9.11E+01 6.49E-08 

Pyrene 6.67E-01 3.49E-02 6.78E-05 4.11E-04 1.60E-07 1.43E-02 5.57E-06 1.28E-02 3.23E-06 0.00E+00 7.67E-05 9.11E+01 8.42E-07 

Pesticides and PCBs 	 , 

2,4,5-TP 2.75E-02 3.11E-02 6.04E-05 2.16E-03 8.40E-07 3.04E-02 1.18E-05 2.86E-02 7.22E-06 0.00E+00 8.03E-05 9.11E+01 8.81E-07 

4,4'-DDE 5.71E-03 7.01E-03 1.36E-05 2.81E-05 1.09E-08 1.57E-02 6.13E-06 2.91E-03 7.36E-07 0.00E+00 2.05E-05 3.64E-02 5.62E-04 

4,4'-DDT 1.33E-02 6.60E-03 1.28E-05 6.17E-05 2.40E-08 1.41E-02 5.50E-06 2.29E-03 5.77E-07 0.00E+00 1.89E-05 3.64E-02 5.19E-04 

1•..) RME = Reasonable maximum exposure concentration 
ADDprey = Average daily dose; prey types specified 
AUF =3.00E-02 
I A-shrew = Hawk IA for shrews (kg/kgBW/d) = IA x 0.654 = 6.47E-02 
1 A-rabbit = Hawk IA for rabbits (kg/kgBW/d) = IA x 0.131 = 1.30E-02 
I A-snake= Hawk IA for snakes (kg/kgBW/d) = IA x 0.131 = 1.30E-02 
I A-robin = Hawk IA for robins (kg/kgBW/d) = IA x 0.085 = 8.42E-03 
IA  (kWkgBW/d) = 9.90E-02 
ADD, = Average daily dose; soil 

Is= Hawk soil ingestion rate (kg/IcgBW/d) = 0.00E+00 
LOAEL = Lowest observed adverse effect level 
HQ = Hazard quotient 



O Nickel in surface soil at IA-9 may pose a small risk to insectivorous birds but is unlikely 
to be an ecological COPC for mammals. The nickel LOAEL for mammals was associated with 
reduced offspring body weights (Sample et al., 1996). This is unlikely to be an ecologically 
significant adverse effect. The bird LOAEL, on the other hand, was associated with reduced 
growth and significant mortality (Sample et al., 1996). Although the IA-9 mean and maximum 
surface soil concentrations of nickel exceed reference soil nickel concentrations (Table 3-6), only 
three of 10 samples exceeded the St. Louis North County surface soil background criteria 
(32.9 mg,/kg). 

Table 3-6. Comparison of Site Concentrations of Ecological COPCs in Surface Soil at 
North County Sites to Background Concentrations 

IA-9 IA-10 St. Louis North County 
Background 

GSM Mean 
Background 

(mg/kg) 
Ecological COPC Mean Max (mg/kg) Mean Max Mean Max 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Aluminum 9670 17500 -- -- 7290 14700 4.1 

Arsenic 11.2 41 -- -- 7.07 18 8.7 

Barium 195 532 -- -- 141 279 580 

Chromium 18.2 43.6 15.9 16.3 11.5 17.6 54 

Cobalt 138 864 -- -- 7.02 31.7 10 

Copper 112 632 43.6 70.9 12.9 22.3 13 

Lead 68.7 240 -- -- 22.1 79.7 20 

Lithium 6.06 8.9 -- -- 4.58 8.1 22 

Molybdenum 5.34 25.7 -- -- 3.04 22.7 nd 
Nickel 178 1080 -- -- 14.6 47 14 

Selenium 3.89 22.3 0.54 0.7 0.25 0.55 0.28 

Uranium 21.1 118 -- -- nd nd 3.8 
Vanadium 47.5 185 -- -- 17.9 31 69 

COPC = Contaminant of Potential Concern 
IA = Investigativon Area 
GSM = Geochemical Survey of Missouri (Tidball 1984) 
nd = no data 

= undetected or not ecological COPC at that site 

Selenium in surface soil at IA-9 may pose a small risk to insectivorous birds but is 
unlikely to be an ecological COPC for mammals. The mammal LOAEL for selenium is 
associated with a 50% reduction in second-generation young, but the selenium was administered 
potassium selenate dissolved in drinking water (Sample et al., 1996). This likely overestimates to 
some degree the bioavailability of selenium in soil and prey, and will overestimate the toxicity, if 
the form of selenium in surface soil is less toxic than potassium selenate. The bird LOAEL for 
selenium caused a significantly larger frequency of lethally deformed embryos (Sample et al., 
1996). The overall frequency of deformed embryos was not reported so the ecological 
significance of this level of exposure cannot be evaluated. However, in that same study, a dose 
2.5 times larger than the LOAEL was associated with reduced duckling survival, and this dose is 
only slightly larger than the estimated RME dose to robins at IA-9. • 
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There is much uncertainty about the risk to insectivorous mammals from exposure to 
cobalt in surface soil at IA-9. There is little toxicity information about cobalt. The LOAEL is 
estimated from an observed NOAEL, so the actual LOAEL dose is unknown. The earthworm 
bioaccumulation factor (BAF) for cobalt (1) is relatively high for metals, and this value is a 
forage-to-cattle transfer factor (HAZWRAP, 1994). Moreover, there is much uncertainty about 
the degree to which laboratory analytical methods overestimate the concentration of bioavailable 
cobalt in soil. The surface soil concentration of cobalt exceeds both the North County soil 
background and the Missouri agricultural soil concentration (Table 3-6), so there may have been 
a release of cobalt to IA-9. Nevertheless, given the relatively small HQ for cobalt (8.3), cobalt in 
surface soil at IA-9 is judged not to be an ecological COPC for small mammals. 

Molybdenum in surface soil at IA-9 should not be considered an ecological COPC for 
mammals. The surface soil concentration of molybdenum is similar to the North County soil 
background (Table 3-6) and only one of 10 samples exceeded background. The shrew HQ (5) 
likely overestimates the risk. A default earthworm BAF of 1.0 was used for molybdenum, which 
is relatively high for metals. The LOAEL resulting from administering molybdate (Moat) 
dissolved in water caused reduced reproductive success with a high incidence of runts (Sample et 
al., 1996). This is unlikely to be an ecologically significant adverse effect for small mammals, 
which typically have a high fecundity and produce surplus individuals in each brood. Moreover, 
there is uncertainty about the degree to which laboratory analytical methods overestimate the 
concentration of bioavailable molybdenum in soil. 

Vanadium in surface soil at IA-9 should not be considered an ecological COPC for 
insectivorous mammals. The HQ (3.5) is small relative to the likely conservatism of the exposure 
estimate. The predicted RME (103 mg/kg) is more than twice as large as the mean measured 
vanadium concentration at IA-9 (47.5 mg/kg). Also, laboratory analytical methods, which 
measure total vanadium, and the earthworm BAF likely overestimate the uptake of vanadium by 
earthworms and thus the exposure to insectivorous mammal. Thus, vanadium is judged not to be 
an ecological COPC. 

There is much uncertainty about the risk to insectivorous birds from exposure to lead in 
surface soil at IA-9. Only 4 of 11 surface soil samples at IA-9 had higher concentrations of lead 
than the North County background. The earthworm BAF for lead was estimated conservatively 
at 0.4. The lead LOAEL for birds is based on administering lead acetate to the test species, where 
as lead in the environment is more likely metallic lead or lead association with sulfides and 
oxides. Therefore, lead is judged not to be an ecological COPC because of the small HQ (5.7) 
given the uncertainty in the exposure estimate and effects threshold. 

• 
No contaminant in surface soil at IA-9 should be considered an ecological COPC because 

habitats at IA-9 are not unique, rare, nor diverse, and local populations are unlikely to go extinct 
due to adverse effects on individuals exposed at IA-9. The ballfields area (IA-9) is a mowed 
grassy field bordered on one side by a strip of riparian vegetation along Coldwater Creek and by 
industry on the other three sides. There are numerous parks with open grassy fields, golf courses, 
and suburban areas in the surrounding landscape offering similar and potentially more attractive 
habitat for the ecological community occurring at IA-9. The ecological setting of IA-9, although 
currently supporting a simple ecological community including occasional top predators, is 
unlikely to remain in this state in the future given its location in an industrial area adjacent to the 
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• airport. The habitats at IA-9 are thus judged not to be ecological significant to the local and 
regional landscape. 

• 

• 

3.2 INVESTIGATIVE AREA 10 

Chromium and copper, identified as ecological COPCs for plants or worms at IA-10 in 
the COPCs screen (Table 2-4), are unlikely to pose a risk to those receptors. The chromium 
TRVs for plants and worms are both too conservative as described above for IA-9. The 
maximum chromium concentration at IA-10 was only 16.3 mg/kg, which is less than the Cr (III) 
concentration (34 mg/kg) severely effecting earthworm cocoon production (Efroymson et al., 
1997b) as well as maximum North County soil background (17.6 mg/kg). The maximum 
detected copper concentration only slightly exceeds the worm TRV. Therefore, chromium and 
copper are judged not to be ecological COPCs for plants and earthworms at IA-10. 

Step 3 HQs are calculated for insectivorous birds and top-predator birds exposed directly 
and indirectly to ecological COPCs in surface soil at IA-10 (Tables 3-7 and 3-8). There are no 
HQs exceeding 1 for the shrew, robin and red-tailed hawk at IA-10. There are no ecological 
COPCs in surface soil at IA-10. No additional substances detected in surface soil have HQs 
greater than 1 for birds when calculated using NOAELs and LOAELs uncorrected for receptor 
body weight. 

The habitats at IA-10 and its setting are similar to those at IA-9 discussed above, and 
therefore IA-10 is judged not to be ecological significant to the local and regional landscape. 
Substances identified as ecological COPCs in the SERA are judged not to require further risk 
evaluation in an ERA. 

3.3 COLD WATER CREEK 

The re-evaluation of ecological COPCs in sediment and surface water from Coldwater 
Creek considers the screening results for sediment-dwelling biota and aquatic biota and the Step 3 
HQs calculated for wildlife receptors exposed directly and indirectly to COPCs in surface water. 
COPCs are re-evaluated for all three reaches of Coldwater Creek. AUFs are 1 for all receptors 
because of their small home ranges relative to the length of the SLAPS/HISS and downstream 
reaches. RME concentrations are substituted for maximum concentrations. LOAELs are substituted 
for NOAELs as toxicity benchmarks for the calculation of HQs in the Step 3 re-evaluation of 
COPCs. 

3.3.1 SLAPS/HISS Reach 

The ecological COPCs for sediment-dwelling biota in the SLAPS/HISS reach are arsenic, 
cadmium, chromium, copper, iron, lead, manganese, nickel, silver, zinc, acenaphthene, 
anthracene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, 
benzo(a)pyrene, bis(2-ethylhexyl)phthalate, chrysene, dibenzofiiran, fluoranthene, fluorene, 
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene, aldrin, and 4,4'-DDT. In all cases 
except aldrin, these substances were detected at higher concentrations in SLAPS/HISS sediments 
than in the upstream sediment sample (Table 2-5). The mean metal concentrations did not exceed. 
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• • 
Table 3-7. Derivation of Hazard Quotients for American Robin for Surface Soil at IA-10, North County Site, St. Louis, Missouri 

Ecological constituent 
of potential concern 

Site RME 
Concentration 

(mg/kg) 

SP,. ADD p 
(mg/kgBW/d) = 
RME x SPr x Ipx 

AUF 

BAF, 

, 

ADDA 	 ADDs 	 ADDlotal 
(mg/kgBW/d) = 	(mg/kgBW/d) = 	(mg/kgBW/d) = 

RME x BAFix IA 	RME x I s  x AUF 	ADD p + ADDA + 
x AUF 	 ADDs 

LOAEL 
(mg/kgBW/d) 

Site HQ = 
ADD,otat / 
LOAEL 

Inorganics 
Chromium 

Selenium 
1.63E+01 
6.87E-01 

9.00E-04 
5.00E-03 

1.37E-02 
3.22E-03 

1.60E-01 
7.60E-01 

1.63E+00 

3.26E-01 
1.02E+00 
4.29E-02 

2.66E+00 
3.72E-01 

9.94E+00 
1.88E+00 

2.67E-01 
1.98E-01 

RME = Reasonable maximum exposure 
	

IA(kg/kgBW/d) = 
SP ,= Soil-to-plant uptake; vegetative 

	
ADDs = Average daily dose; soil 

ADD p = Average daily dose; plant 
	

(kg/kgBW/d) = 
Ip (kg/kgBW/d) = 
	

ADDIolai = Average daily dose; total 
AUF = 
	

LOAEL = Lowest observed adverse effect level 
BAF; = Soil-to-animal uptake; invertebrates 

	
HQ = Hazard quotient 

ADDA  = Average daily dose; animal 



Table 3-8. Derivation of Hazard Quotients for Red-tailed Hawk at IA-10, North County Site, St. Louis, Missouri 

Ecological constituent of 
potential concern 

Site RME 
Concentration 

(mg/kg) 

Prey Tissue 
Concentration 
Co,„„ (nig/kg) 

ADDsh„„ 
(mg/kgBW1d) 

= C,h„,„ x 
IA.sh,„. x A UF 

Prey Tissue 
Concentration 
C„,,,w, (mg/kg) 

ADD„shhh 
(mg/kgBW/d) 

= C„bbn X 

lA.,,t,w,x AUF 

Prey Tissue 
Concentration 
C„,,„ (mg/kg) 

ADD„,,,, 
(mg/kgBW/d) 

= C,,,,,,, x 
IA•snak,X AUF 

Prey Tissue 
Concentration 
Crow. (mg/kg) 

ADD„„ 
(mg/kgBW/d) 

= C,,,,,,,, x 
IA-„ohsx A UF 

ADDS 
(nig/kgBW/d) 
= RME x Isx 

AUF 

ADD,„, 
(mg/kgBW/d) 
= SADD„, + 

ADD, 

LOAEL 
(mg/kgBW/d) 

Site HQ = 
ADD,„, / 
LOA EL 

Inorganics 

Beryllium 6.22E-01 5.40E-03 8.05E-06 5.27E-05 1.57E-08 1.32E-03 3.94E-07 1.87E-03 3.62E-07 0.00E+00 8.82E-06 1.53E+01 5.78E-07 

Chromium 1.63E+01 1.23E+00 1.82E-03 7.56E-03 2.25E-06 5.64E-01 1.68E-04 4.77E-01 9.23E-05 0.00E+00 2.09E-03 5.03E+00 4.16E-04 

Copper 6.52E+01 9.11E+00 1.36E -02 2.51E-01 7.49E-05 5.43E+00 1.62E-03 	• 4.37E+00 8.45E-04 0.00E+00 1.61E-02 5.02E+01 3.21E-04 	. 

Potassium 1.36E+03 1.40E+03 2.08E+00 2.30E+01 6.87E-03 1.41E+03 4.21E-01 6.88E+02 1.33E-01 0.00E+00 2.64E+00 No LOA EL No HQ 

Selenium 6.87E-01 4.08E-01 6.08E-04 9.92E-04 2.96E-07 3.45E-01 1.03E-04 1.79E-01 3.46E-05 0.00E+00 7.45E-04 9.52E-01 7.83E-04 

Organics 
SVOCs 
Benzo(a)anthracene 6.96E-01 9.20E-02 1.37E-04 9.73E-04 2.90E-07 6.60E-02 1.97E-05 3.30E-02 6.38E-06 0.00E+00 1.63E-04 1.13E+02 1.44E-06 

Benzo(a)pyrene 7.34E-01 1.91E-01 2.85E-04 1.92E-03 5.72E-07 2.32E-01 6.91E-05 6.78E-02 1.31E-05 0.00E+00 3.68E-04 9.11E+01 4.04E-06 

Benzo(b)fluoranthene 6.47E-01 2.14E-01 3.18E-04 2.11E-03 6.30E-07 3.16E-01 9.42E-05 7.55E-02 1.46E-05 0.00E+00 4.28E-04 1.13E+02 3.77E-06 

Benzo(g,h,i)perylene 9.03E-01 9.41E-01 1.40E-03 8.84E-03 2.64E-06 3.96E+00 1.18E-03 3.29E-01 6.37E-05 0.00E+00 2.65E-03 1.13E+02 2.34E-05 

Benzo(k)fluoranthene 6.07E-01 2.00E-01 2.98E-04 1.98E-03 5.91E-07 2.96E-01 8.83E-05 7.08E-02 1.37E-05 0.00E+00 4.01E-04 9.11E+01 4.40E-06 

Bis(2-ethylhexyl)phthalate 7.64E-01 2.53E-02 ..• 3.77E-05 3.21E-04 9.57E-08 8.53E-03 2.55E-06 9.47E-03 1.83E-06 0.00E+00 4.22E-05 6.57E+00 6.43E-06 

Carbazole 4.80E -02 7.35E-05 . 1.10E-07 1.29E-06 3.84E-10 1.57E-05 4.69E-09 3.01E-05 5.82E-09 0.00E+00 1.20E-07 9.11E+01 1.32E-09 

Chrysene 1.21E+00 1.60E-01 2.38E-04 1.69E-03 5.05E-07 1.15E-01 3.42E-05 5.73E-02 1.11E-05 0.00E+00 2.84E-04 1.13E+02 2.51E-06 

Fluoranthene 1.20E+00 2.75E-02 4.09E-05 4.80E-04 1.43E-07 8.10E-03 2.42E-06 1.12E-02 2.17E-06 0.00E+00 4.56E-05 1.78E+03 2.56E-08 

lndeno( I ,2,3-cd)pyrene 7.77E-01 8.10E-01 1.21E-03 7.61E-03 2.27E-06 3.41E+00 1.02E-03 2.83E-01 5.48E-05 0.00E+00 2.28E-03 1.13E+02 2.01E-05 

Phenanthrene 6.82E-01 5.76E-03 8.58E-06 1.01E-04 3.01E-08 1.38E-03 4.13E-07 2.36E-03 4.56E-07 0.00E+00 9.48E-06 9.11E+01 1.04E-07 

Pyrene 1.47E+00 7.69E-02 1.15E-04 9.07E-04 2.70E-07 3.15E-02 9.41E-06 2.82E-02 5.46E-06 0.00E+00 1.30E-04 9.11E+01 1.42E-06 

RME = Reasonable maximum exposure concentration 
ADDprey = Average daily dose; prey types specified 
AUF = 2.30E-02 
I A-shrew = Hawk IA for shrews (kg/kgBW/d) = IA x 0.654 = 6.47E-02 
I A-rabbit = Hawk IA for rabbits (kg/kgBW/d) = IA x 0.131 = 1.30E-02 
IA -snake = Hawk IA for snakes (kg/kgBW/d) = IA x 0.131 = 1.30E-02 
IA-robin- Hawk IA for robins (kg/kgBW/d) = IA x 0.085 = 8.42E-03 

IA  (kg/kgBW/d) = 9.90E-02 
ADDs = Average daily dose; soil 
Is  = Hawk soil ingestion rate (kg/kgBW/d) = 0.00E+00 
LOAEL = Lowest observed adverse effect level 
HQ = Hazard quotient 



• the St. Louis North County sediment background concentrations (Table 3-9). The mean sediment 
concentrations of the PAHs slightly exceed the mean North County sediment background values. 

The ecological COPCs for aquatic biota identified in the SERA are aluminum, barium, 
cobalt, copper, iron, lead, manganese, selenium, vanadium, and zinc. All of these metals were 
detected at concentrations that exceed those in surface water from the upstream location and 
North County surface water background values (Table 3-10). 

Step 3 HQs are calculated for omnivorous waterfowl, piscivorous mammals, and 
piscivorous birds exposed directly and indirectly to ecological COPCs in surface water from 
Coldwater Creek in the vicinity of SLAPS and HISS (Table 3-11). Aluminum, arsenic, and 
molybdenum have HQs exceeding 1 for the raccoon. No HQs for mallards and kingfishers 
exceed 1. No additional substances detected in surface water have HQs greater than 1 for birds 
when calculated using NOAELs and LOAELs uncorrected for receptor body weight. 

Aluminum, arsenic and molybdenum in surface water in the SLAPS/HISS Reach of 
Coldwater Creek should not be considered ecological COPCs for piscivorous mammals. The 
mammal LOAEL for aluminum comes from a study that observed no mortality or reproductive 
effect, rather a reduction in growth in size of individuals in the second and third generation of 
exposed mice (Sample et al., 1996). This is unlikely to be an ecologically significant adverse 
effect. Arsenic in the single surface water sample from the SLAPS/HISS reach has an HQ for 
raccoons that is less than 2. The raccoon HQ (2.6) for molybdenum likely overestimates the risk. 
A default earthworm bioconcentration factor (BCF) of 500 was used for molybdenum, which is 
relatively high for metals. The LOAEL resulting from administering molybdate (M004) 
dissolved in water caused reduced reproductive success with a high incidence of runts (Sample et 
al., 1996). This is unlikely to be an ecologically significant adverse effect for mammals. 

The SLAPS/HISS reach of Coldwater Creek does not offer unique, rare or critical habitat 
to the ecological communities in the North County area. This reach passes through primarily 
industrial land uses. There are numerous sources of debris and chemical contaminants. This 
reach is not designated for any beneficial use by the State of Missouri. 

3.3.2 Middle Reach 

• 

The ecological COPCs for sediment-dwelling biota are arsenic, cadmium, chromium, 
copper, iron, lead, manganese, nickel, silver, zinc, .acenaphthene, anthracene, benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, benzo(a)pyrene, bis(2- 
ethylhexyl)phthalate, chrysene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 
phenanthrene, pyrene, acetone, aldrin, gamma-BHC(Lindane), and gamma-chlordane. In all cases 
except aldrin, these substances were detected at higher concentrations in middle reach sediments 
than in the upstream sediment sample (Table 2-8). All these metals mean concentrations did not 
exceed the St. Louis North County sediment background concentrations (Table 3-9), except 
silver and manganese. The mean sediment concentrations of the PAHs exceed the mean North 
County sediment background values and the mean concentrations from the SLAPS/HISS Reach 
(Table 3-9). 
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Table 3-9. Comparison of Site Concentrations of Ecological COPCs in Sediment at North 
County Site to Background Concentrations 

Ecological COPC 

Coldwater Creek St. Louis North 
County Background' SLAPS/HISS Middle Reach Lower Reach Upstream 

Reference 
(mg/kg) Max 

(mg/kg) 
Mean 

(mg/kg) 
Max 

(mg/kg) 
Mean 

(mg/kg) 
Max 

(mg/kg) 
Mean 

(mg/kg) 
Max 

(mg/kg) 
Mean 

(mg/kg) 

Inorganics 

Alumimum 1.11E+04 3.93E+03 6.78E+03 4.62E+03 7.90E+03 7.08E+03 5.94E+03 5.10E+04 2.90E+04 

Arsenic 9.20E+00 6.56E+00 2.06E+01 8.96E+00 2.69E+01 8.37E+00 2.00E+00 1.30E+01 9.73E+00 

Barium 1.90E+02 9.32E+01 4.52E+02 2.19E+02 2.88E+02 1.47E+02 3.92E+01 8.90E+02 5.83E+02 

Beryllium 8.60E-01 5.22E-01 9.20E-01 6.10E-01 1.90E+00 7.70E-01 1.20E+00 2.00E+00 1.02E+00 

Boron 5.30E+00 4.18E+00 5.70E+00 4.44E+00 9.10E+00 4.30E+00 7.59E+01 -- -- 

Cadmium 6.60E-01 6.23E-01 1.60E+00 1.10E+00 -- -- -- 4.00E+00 2.18E+00 

Calcium 1.01E+05 7.40E+04 9.76E+04 6.38E+04 4.71E+04 1.29E+04 1.16E+05 1.01E+05 5.10E+04 

Chromium 8.96E+01 3.46E+01 5.50E+01 3.18E+01 4.50E+01 1.91E+01 9.80E+00 1.40E+02 8.04E+01 

Cobalt 1.18E+01 6.80E+00 1.68E+01 1.09E+01 2.86E+01 1.02E+01 3.10E+00 3.10E+01 2.22E+01 

Copper 7.06E+01 3.73E+01 5.92E+01 2.61E+01 1.89E+01 1.41E+01 8.60E+00 3.30E+02 1.39E+02 

Iron 2.06E+04 1.38E+04 2.35E+04 1.43E+04 5.26E+04 1.90E+04 8.69E+03 4.20E+04 2.94E+04 

Lead 3.33E+02 1.18E+02 8.32E+01 4.96E+01 2.64E+01 1.83E+01 5.80E+00 3.80E+02 2.23E+02 

Eithium 5.40E+00 3.03E+00 5.20E+00 3.16E+00 6.40E+00 4.98E+00 3.50E+00 2.20E+01 2.00E+01 

Magnesium 9.43E+03 7.63E+03 1.47E+04 8.92E+03 4.01E+03 2.86E+03 9.02E+03 2.10E+04 1.27E+04 

Manganese 1.03E+03 7.36E+02 3.71E+03 2.13E+03 2.83E+03 9.24E+02 4.10E+02 3.20E+03 2.00E+03 

olybdenum 

kicke l 

2.60E+00 1.64E+00 3.50E+00 2.53E+00 2.70E+00 2.70E+00 3.10E+00 6.00E+00 6.73E+00 

2.26E+01 1.26E+01 2.48E+01 1.66E+01 4.49E+01 1.92E+01 9.10E+00 7.20E+01 4.67E+01 

Potassium 1.03E+03 4.57E+02 9.02E+02 6.66E+02 9.74E+02 8.33E+02 6.55E+02 1.50E+04 8.85E+03 

Selenium 5.20E-01 4.25E-01 -- -- 4.80E-01 4.30E-01 -- 5.44E+01 5.44E+01 

Silver 9.00E-01 9.00E-01 6.00E+00 6.00E+00 -- -- -- 4.00E+00 2.03E+00 

Sodium 2.81E+02 1.95E+02 3.07E+02 2.39E+02 1.84E+02 1.51E+02 1.00E+03 1.00E+04 5.39E+03 

Strontium 1.44E+02 8.87E+01 8.77E+01 7.64E+01 1.55E+02 4.91E+01 1.36E+02 3.80E+02 2.75E+02 

Thallium 2.80E+00 1.60E+00 4.00E+00 1.92E+00 8.10E+00 3.13E+00 5.30E-01 -- -- 

Titanium 2.19E+02 8.98E+01 1.61E+02 1.19E+02 2.51E+02 2.10E+02 2.03E+02 2.80E+03 2.30E+03 

Vanadium 2.91E+01 1.77E+01 3.73E+01 2.27E+01 6.31E+01 2.66E+01 1.91E+01 9.90E+01 6.64E+01 

Zinc 1.69E+02 1.08E+02 1.45E+02 1.10E+02 1.31E+02 7.16E+01 6.63E+01 1.37E+03 7.13E+02 

SVOCs 

Acenaphthene 7.00E-01 3.68E-01 7.80E+00 6.85E+00 -- -- 2.50E-01 -- -- 

Anthrancene 1.70E+00 9.52E-01 2.30E+01 1.02E+01 7.00E-02 5.77E-02 2.00E-01 -- -- 

4-Methy lphenol -- -- -- -- 1.70E-01 1.70E-01 -- -- -- 

Benzo(a)anthracene 4.80E+00 2.60E+00 4.00E+01 1.66E+01 5.00E-01 3.20E-01 7.00E-01 2.30E+00 1.57E+00 

Benzo(a)pyrene 4.50E+00 2.26E+00 3.50E+01 1.38E+01 6.70E-01 4.00E-01 6.90E-01 1.70E+00 1.32E+00 

Benzo(b)fluoranthene 4.90E+00 2.24E+00 3.00E+01 1.52E+01 7.20E-01 3.69E-01 6.70E-01 1.50E+00 1.18E+00 

Benzo(g,h,i)perylene 2.80E+00 1.29E+00 2.20E+01 1.33E+01 1.90E-01 1.90E-01 3.40E-01 1.80E+00 1.18E+00 

Benzo(k)fluoroanthene 3.10E+00 1.82E+00 3.40E+01 1.51E+01 7.20E-01 4.18E-01 5.20E-01 1.40E+00 1.18E+00 

Bis(2-ethylhexyl)phthalate 9.50E-01 6.34E-01 4.70E+00 1.78E+00 2.90E-01 2.00E-01 4.90E-01 5.60E-01 5.60E-01 

Butylbenzylphthalate 7.50E-01 7.50E-01 5.10E-02 5.10E-02 1.00E-01 1.00E-01 -- -- -- 

Chrysene 5.80E+00 3.06E+00 4.70E+01 1.76E+01 7.80E-01 4.73E-01 8.70E-01 2.40E+00 1.97E+00 

Dibenzofuran 4.70E-01 2.25E-01 6.30E+00 4.95E+00 -- -- 8.60E-02 -- -- 

P iethylphthalate -- -- -- -- 8.30E-02 7.75E-02 -- -- -- 
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) • Table 3-9. Comparison of Site Concentrations of Ecological COPCs in Sediment at North 
County Site to Background Concentrations (Cont'd) 

Ecological COPC 

Coldwater Creek St. Louis North 
County Background' SLAPS/HISS Middle Reach Lower Reach Upstream 

Reference 
(mg/kg) Max 

(mg/kg) 
Mean 

(mg/kg) 
Max 

(mg/kg) 
Mean 

(mg/kg) 
Max 

(mg/kg) 
Mean 

(mg/kg) 
Max 

(mg/kg) 
Mean 

(mg/kg) 

Di-n-octylphthalate 2.10E-01 2.10E-01 -- 	-- -- -- -- -- -- 
Fluoranthene 1.20E+01 6.82E+00 1.10E+02 	4.37E+01 1.30E+00 8.08E-01 1.40E+00 7.10E+00 4.80E+00 
Fluorene 7.90E-01 4.52E-01 9.20E+00 	5.57E+00 3.30E-02 3.30E-02 2.00E-01 -- -- 
Indeno(1,2,3-cd)pyrene 2.80E+00 1.33E+00 2.10E+01 	1.33E+01 1.80E-01 1.80E-01 3.10E-01 -- -- 
Napthalene 2.80E-01 1.69E-01 -- 	-- -- -- 4.00E-02 -- -- 
Phenanthrene 8.70E+00 4.94E+00 9.30E+01 	3.55E+01 4.70E-01 3.75E-01 8.40E-01 5.70E+00 3.23E+00 
Pyrene 1.10E+01 5.84E+00 8.10E+01 	3.37E+01 1.20E+00 7.80E-01 1.40E+00 4.00E+00 2.87E+00 

VOCs 

Acetone -- -- 2.80E-02 	2.80E-02 1.50E-01 1.35E-01 -- -- -- 
2-Butanone -- -- -- 	-- 6.00E-03 4.00E-03 -- -- -- 
Toluene -- -- 7.00E-03 	7.00E-03 5.00E-01 2.61E-01 2.00E-03 -- -- 

Pesticides/PCBs . 
Aldrin 2.20E-02 2.20E-02 2.20E-02 	2.20E-02 2.10E-02 2.10E-02 2.30E-02 -- -- 
b ieldrin -- -- -- 	-- -- -- 2.10E-02 -- -- 
Endrin Ketone -- -- 1.00E-01 	1.00E-01 7.90E-02 7.90E-02 -- -- -- 

ia
ndosulfan Sulfate 

mma-BHC (Lindane) 

-- 

-- 
-- 

-- 

	

3.40E-02 	3.40E-02 

	

1.30E-01 	1.30E-01 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
gamma-Chlordane -- -- 1.70E-01 	1.70E-01 -- -- -- -- -- 
4.4 -DDD -- -- -- 	-- 1.60E-02 1.60E-02 -- -- -- 
4,4' -DDT 1.60E-02 1.60E-02 -- 	-- -- -- -- -- -- 

Combined sediment background data from environmental monitoring program (BNI 1992-1998), RI Addendum (SAIC 1993), and USGS (1998) from 
Coldwater Creek locations upstream of SLAPS. 
COPC = Contaminant of Potential Concern 

= no data 
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Table 3-10. Comparison of Site Concentrations of Ecological COPCs in Surface Water at 

North County Site to Background Concentrations 

Ecological COPC 

Coldwater Creek St. Louis North 
County Background' SLAPS/HISS Middle Reach Lower Reach Upstream 

Reference 

(Ing/L)  
Max (mg/L) Mean (mg/L) Max (mg/L) Mean 

(mg/L) 
Max 

(mg/L) 
Mean 
(mg/L) 

Max 
(mg/L) 

Mean 
(mg/L) 

Inorganics 

Aluminum 7.05E+03 7.05E+03 8.39E+02 8.02E+02 6.53E+02 5.47E+02 2.62E+02 1.13E+03 	7.41E+02 

Arsenic 7.30E+00 7.30E+00 3.00E+00 3.00E+00 2.90E+01 1.63E+01 2.60E+00 4.00E+00 	3.23E+00 

Barium 2.12E+02 2.12E+02 1.64E+02 1.58E+02 1.49E+02 1.31E+02 1.52E+02 1.66E+02 	1.40E+02 

• Boron 1.03E+02 I .03E+02 8.90E+01 8.26E+01 8.33E+01 6.83E+01 1.01E+02 1.10E+02 	9.01E+01 

Calcium 8.26E+04 8.26E+04 8.29E+04 8.23E+04 7.66E+04 6.73E+04 9.32E+04 1.01E+05 	7.83E+04 

Cobalt 9.20E+00 9.20E+00 5.70E+00 5.45E+00 -- -- -- -- 	-- 

Copper 2.53E+01 2.53E+01 5.30E+00 4.90E+00 5.90E+00 5.00E+00 4.60E+00 2.12E+01 	1.60E+01 

Iron 9.32E+03 9.32E+03 1.24E+03 1.24E+03 9.25E+02 7.93E+02 6.80E+02 2.15E+03 	1.68E+03 

Lead 2.97E+01 2.97E+01 3.10E+00 3.10E+00 1.70E+00 1.70E+00 1.30E+00 1.09E+01 	7.03E+00 

Lithium 2.14E+01 2.14E+01 2.07E+01 2.07E+01 1.94E+01 1.84E+01 1.87E+01 8.60E+00 	6.20E+00 

Magnesium . 3.10E+04 3.10E+04 3.23E+04 3.20E+04 2.60E+04 2.20E+04 3.39E+04 3.81E+04 	2.99E+04 

Manganese 5.71E+02 5.71E+02 2.73E+02 2.52E+02 2.19E+02 1.69E+02 3.71E+02 4.17E+02 	3.30E+02 

Molybdenum 1.23E+01 1.23E+01 9.10E+00 8.75E+00 -- -- -- -- 	-- 

Potassium 9.38E+03 9.38E+03 6.88E+03 6.54E+03 6.21E+03 6.17E+03 1.05E+04 1.50E+04 	9.13E+03 

Selenium 2.70E+01 2.70E+01 1.01E+01 1.01E+01 -- -- . -- -- 	-- 

Sodium 8.41E+04 8.41E+04 7.19E+04 7.05E+04 5.50E+04 4.39E+04 8.32E+04 1.40E+05 	8.57E+04 

Strontium 1.56E+03 1.56E+03 7.26E+02 6.13E+02 9.77E+02 7.31E+02 5.70E+02 6.18E+02 	5.26E+02 

Titanium 1.85E+02 1.85E+02 2.02E+01 1.95E+01 1.39E+01 1.18E+01 5.20E+00 3.49E+01 	2.22E+01 

Vanadium 3.66E+01 3.66E+01 2.24E+01 2.17E+01 2.10E+01 2.02E+01 1.99E+01 1.08E+01 	9.42E+00 

Zinc 8.96E+01 8.96E+01 9.04E+01 5.85E+01 1.81E+01 1.47E+01 _ 3.08E+01 5.68E+01 	4.40E+01 

VOCs 

Acetone I 	3.00E+01 3.00E+01 3.00E+00 	3.00E+00 I 	-- -- 1.70E+01 I 	1.70E+01 I 	1.50E+01 

COPC = Contaminant of Potential Concern 
a  Combined surface water background data from environmental monitoring program (BNI 1992-1998), USGS (1997), and SAIC (1999) from Coldwater 

Creek locations upstream of SLAPS. 



• 
Table 3-11. Derivation of HQs for Wildlife Receptors Exposed to Ecological COPCs in Surface Water, SLAPS/HISS Reach, 

Coldwater Creek, St. Louis, Missouri 

Ecological 
COPCs 

Coldwater Creek Mallard duck 

BCF 

Raccoon Kingfisher 

Upstream 
Reference 

(mg/L) 

SLAPS/HISS 
Reach RME 

(mg/L) 

ADD 
(mg/kg/d) = 
RME x CFx 
(IRm  ., DRA 

LOAEL 
(mg/kg/d) 

HQ 
= ADD/ 
LOAEL 

ADD 
(mg/kg/d) = 
RME x CF 
x (BCF x 

IRR  + DR) 
LOAEL 

(mg/kg/d) 

HQ 
=ADD/ 
LOAEL 

ADD 
(mg/kg/d) 
=RME x 

CF x (BCF 
x IRK  + 
DRK) 

LOAEL 
(mg/kg/d) 

HQ 
= ADD/ 
LOAEL 

Inorganics 

Aluminum 2.62E+02 7.05E+03 8.25E-01 6.72E+02 1.23E-03 1.00E+01 2.07E+01 5.14E+00 4.04E+00 3.60E+01 1.09E+03 3.30E-02 
Arsenic 2.60E+00 7.30E+00 8.54E-04 1.25E+01 6.81E-05 2.80E+02 5.85E-01 3.35E-01 1.75E+00 1.02E+00 2.04E+01 5.02E-02 
Calcium 9.32E+04 8.26E+04 9.66E+00 NO LOAEL No HQ 4.00E+01 9.52E+02 NO LOAEL No HQ 1.66E+03 NO LOAEL No HQ 
Cobalt nd 9.20E+00 1.08E-03 NO LOAEL No HQ 3.00E+02 7.90E-01 4.92E+00 1.61E-01 1.38E+00 NO LOAEL No HQ 
Iron 6.80E+02 9.32E+03 1.09E+00 NO LOAEL No HQ 2.00E+03 5.33E+03 NO LOAEL No HQ 9.32E+03 NO LOAEL No HQ 
Lead 1.30E+00 2.97E+01 1.09E+00 6.87E+00 1.59E-01 3.00E+02 2.55E+00 3.93E+01 6.49E-02 4.46E+00 1.12E+01 3.98E-01 

Lithium 1.87E+01 2.14E+01 2.50E-03 NO LOAEL No HQ 5.00E+02 3.06E+00 9.25E+00 3.31E-01 5.35E+00 NO LOAEL No HQ 

Magnesium 3.39E+04 3.10E+04 3.63E+00 NO LOAEL No HQ 5.00E+02 4.44E+03 NO LOAEL No HQ 7.75E+03 NO LOAEL No HQ 

Manganese 3.71E+02 5.71E+02 
.,. 

6.68E-02 4.94E+03 1.35E-05 4.00E+02 6.54E+01 1.40E+02 4.67E-01 1.14E+02 8.03E+03 1.42E-02 

Molybdenum nd 1.23E+01 1.44E-03 3.82E+01 3.77E-05 5.00E+02 1.76E+00 6.87E-01 2.56E+00 3.08E+00 6.20E+01 4.96E-02 

Potassium 1.05E+04 9.38E+03 1.10E+00 NO LOAEL No HQ 1.00E+03 2.68E+03 NO LOAEL No HQ 4.69E+03 NO LOAEL No HQ 
Sodium 8.32E+04 8.41E+04 9.84E+00 NO LOAEL No HQ 1.00E+02 2.41E+03 NO LOAEL No HQ 4.21E+03 NO LOAEL No HQ 

Strontium 5.70E+02 1.56E+03 1.83E-01 NO LOAEL No HQ 5.00E+02 2.23E+02 1.29E+03 1.73E-01 3.90E+02 NO LOAEL No HQ 

Titanium 5.20E+00 1.85E+02 2.16E-02 NO LOAEL No HQ 5.00E+02 2.65E+01 NO LOAEL No HQ 4.63E+01 NO LOAEL No HQ 

Zinc 3.08E+01 8.96E+01 1.05E-02 1.51E+02 6.95E-05 1.00E+03 2.56E+01 1.57E+02 1.63E-01 4.48E+01 2.45E+02 1.83E-01 

' 	 VOCs 

Acetone I 	1.70E+01 I 	3.00E+01 I 	3.51E-03 I NO LOAEL I No HQ I 2.00E-01 4.12E-03 I 2.46E+01 I 1.67E-04 I 	6.24E-03 NO LOAEL No HQ 

Upstream Reference Station 1 is located immediately downstream of St. Louis Airport upstream of SLAPS. 
SLAPS/HISS Reach Station 2A is located between McDonnell Blvd. and Pershall Rd. (Figure 1-4) 
Bold indicates situations where RME dose exceeds LOAEL 
CF = Unit conversion factor = 0.001mg/mg when RME is in mg/L 
IRm  = Mallard food ingestion rate (kg/kgBW/d) =0.06 
DRm  = Mallard Water ingestion rate (L/kgBW/d) = 0.057 
IRR  = Raccoon food ingestion rate (kg/kgBW/d) = 0.286 
DRR = Raccoon water ingestion rate (L/kgBW/d) = 0.08 
IRK  = Kingfisher food ingestion rate (kg/kgBW/d) = 0.5 
DRK  = Kingfisher food ingestion rate (L/kgBW/d) = 0.108 
nd = not detected 



• The ecological COPCs for aquatic biota identified in the SERA are barium, cobalt, 
copper, iron, lead, manganese, selenium, vanadium, and zinc. All of these metals were detected 
at concentrations that exceed those in surface water from the upstream location, except 
manganese, and the means of barium, cobalt, selenium, vanadium, and zinc exceeded North 
County surface water background mean values, except manganese (Table 3-10). 

• 

Step 3 HQs are calculated for omnivorous waterfowl, piscivorous mammals, and 
piscivorous birds exposed directly and indirectly to ecological COPCs in surface water from the 
middle reach of Coldwater Creek (Table 3-12). Only molybdenum has an HQ exceeding 1 for 
the raccoon. No HQs for mallards and kingfishers exceed 1. No additional substances detected in 
surface water have HQs greater than 1 for birds when calculated using NOAELs and LOAELs 
uncorrected for receptor body weight. 

Molybdenum in surface water in the middle reach of Coldwater Creek should not be 
considered an ecological COPC for piscivorous mammals. The raccoon HQ (1.89) likely 
overestimates the risk. A default earthworm BCF of 500 was used for molybdenum, which is 
relatively high for metals. The LOAEL resulting from administering molybdate (Moat) 
dissolved in water caused reduced reproductive success with a high incidence of runts (Sample et 
al., 1996). This is unlikely to be an ecologically significant adverse effect for mammals. 

The middle reach of Coldwater Creek does not offer unique, rare or critical habitat to the 
ecological communities in the North County area. This reach passes through primarily 
commercial and residential land uses. There are numerous sources of debris and chemical 
contaminants. This reach is not designated for any beneficial use by the State of Missouri. 

3.3.3 Lower Reach 

The ecological COPCs for sediment-dwelling biota are arsenic, chromium, copper, iron, 
manganese, nickel, zinc, anthracene, benzo(a)anthracene, benzo(k)fluoranthene, 
benzo(g,h,i)perylene, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, chrysene, fluoranthene, 
fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene, acetone, toluene, aldrin, and 4,4'-DDD. 
All metals were detected at higher concentrations in Lower Reach sediments than in the 
upstream sediment sample, but no mean PAH concentrations, except toluene, exceeded the 
upstream concentration (Table 2-11) or the mean North County sediment background values 
(Table 3-9). All the metal mean concentrations did not exceed the St. Louis North County 
sediment background mean concentrations (Table 3-9). 

The ecological COPCs for aquatic biota identified in the SERA are arsenic, barium, 
copper, manganese, and vanadium. All of these metals were detected at concentrations that 
exceed those in surface water from the upstream location, except barium and manganese, and 
only arsenic and vanadium exceeded North County surface water background values (Table 3- 
13). 
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• 
Table 3-12. Derivation of HQs for Wildlife Receptors Exposed to Ecological COPCs in Surface Water, Middle Reach, 

Coldwater Creek, St. Louis, Missouri 

Ecological 
COPCs ' 

Coldwater Creek Mallard duck 

_ 	BCF 	_ 

Raccoon Kingfisher 

Upstream 
Reference 

(mg/L) 

Middle 
Reach RME 

(mg/L) 

ADD 
(mg/kg/d) 

=RME x CF 
x (IRm i. 

_ 	DRNI) 
LOAEL 
(mg/kg/d) 

HQ =ADD/ 
LOAEL 

ADD 
(mg!kg/d)=R 

ME x CF x 
(BCF x IRR  

+ DRR) 
LOAEL 

(mg/kg/d) 

HQ 
=ADD/ 
LOAEL 

ADD 
(mg/kg/d)=R 

ME x CF x 
(BCF x IR K  

+ DRY) _ 
LOAEL 

(mg/kg/d) 
HQ =ADD/ 

LOAEL 
Inorganics 

Aluminum 2.62E+02 8.39E+02 9.82E-02 6.72E+02 1.46E-04 1.00E+01 2.49E+00 5.14E+00 4.81E-01 4.29E+00 1.09E+03 3.94E-03 
Arsenic 6.60E+00 3.00E+00 3.51E-04 1.25E+01 2.81E-05 2.80E+02 2.40E-01 3.35E-01 7.16E-01 4.20E-01 2.04E+01 2.06E-02 
Calcium 9.32E+04 8.29E+04 9.70E+00 NO LOAEL No HQ 4.00E+01 9.55E+02 NO LOAEL No HQ 1.67E+03 NO LOAEL No HQ 
Cobalt nd 5.70E+00 6.67E-04 NO LOAEL No HQ 3.00E+02 4.90E-01 4.92E+00 9.95E-02 8.56E-01 NO LOAEL No HQ 
Iron 6.80E+02 1.24E+03 1.45E-01 NO LOAEL No HQ 2.00E+03 7.09E+02 NO LOAEL No HQ 1.24E+03 NO LOAEL No HQ 
Lithium 1.87E+01 2.07E+01 2.42E-03 NO LOAEL No HQ 5.00E+02 2.96E+00 9.25E+00 3.20E-01 5.18E+00 NO LOAEL No HQ 
Magnesium 3.39E+04 3.23E+04 3.78E+00 NO LOAEL No HQ 5.00E+02 4.62E+03 NO LOAEL No HQ 8.08E+03 NO LOAEL No HQ 
Molybdenum nd 9.10E+00 1.06E-03 3.82E+01 2.79E-05 5.00E+02 1.30E+00 6.87E-01 1.89E+00 2.28E+00 6.20E+01 3.67E-02 
Potassium 1.05E+04 6.88E+03 8.05E-01 NO LOAEL No HQ 1.00E+03 1.97E+03 NO LOAEL No HQ 3.44E+03 NO LOAEL No HQ 
Sodium 8.32E+04 7.19E+04 8.41E+00 NO LOAEL No HQ 1.00E+02 2.06E+03 NO LOAEL No HQ 3.60E+03 NO LOAEL No HQ 
Strontium 5.70E+02 7.26E+02 8.49E-02 NO LOAEL No HQ 5.00E+02 1.04E+02 1.29E+03 8.03E-02 1.82E+02 NO LOAEL No HQ 
Titanium 5.20E+00 2.02E+01 2.36E-03 NO LOAEL No HQ 5.00E+02 2.89E+00 NO LOAEL No HQ 5.05E+00 NO LOAEL No HQ 
Zinc 3.08E+01 9.04E+01 	_ 1.06E-02 1.51E+02 7.01E-05 1.00E+03 2.59E+01 1.57E+02 1.64E-01 4.52E+01 2.45E+02 1.84E-01 

VOCs 

Acetone 	I 1.70E+01 	I 3.00E+00 	I 3.50E-04 NO LOAEL I No HQ 	I 2.00E-01 	I 4.11E-04 2.46E+01 1.13E-04 	I 2.08E-04 NO LOAEL I No HQ 
Upstream Reference Station I is locatedimmediately downstream of St. Louis Airport upstream of SLAPS. 
Middle Reach includes Coldwater Creek Stations 7 and 8 (Figure 1-4). 
Bold indicates situations where RME dose exceeds LOAEL 
CF = Unit conversion factor = 0.001mg/mg when RME is in mg/L 
IRm  = Mallard food ingestion rate (kg/kgBW/d) = 0.06 
DRm  = Mallard Water ingestion rate (L/kgBW/d) = 0.057 
IRR = Raccoon food ingestion rate (kg/kgBW/d) = 0.286 
DRR  = Raccoon water ingestion rate (L/kgBW/d) = 0.08 
IRK  = Kingfisher food ingestion rate (kg/kgBW/d) = 0.5 
DRK  = Kingfisher food ingestion rate (L/kgBW/d) = 0.108 
nd = not detected 



Table 3-13. Derivation of HQs for Wildlife Receptors Exposed to Ecological COPCs in Surface Water, Lower Reach, 
Coldwater Creek, St. Louis, Missouri 

Coldwater Creek Mallard duck Raccoon Kingfisher 

ADD ADD 
ADD (mg/kg/d) = (mg/kg/d) = 

Upstream Lower (mg/kg/d) = HQ RME x CF x HQ RME x CF x HQ 
Ecological Reference Max Reach RME RME x CFx LOAEL =ADD/ (BCF x 1R R  + LOAEL =ADD/ (BCF x IR K  + LOAEL =ADD/ 
COPCs (mg/L) (mg/L) (1141  + DRAI) (mg/kg/d) LOAEL BCF 	, DRR) (mg/kg/d) LOAEL DRK) (mg/kg/d) LOAEL 

Inorganics 

Aluminum 2.62E+02 6.53E+02 7.64E-02 6.72E+02 1.14E-04 1.00E+01 1.92E+00 5.14E+00 3.74E-01 3.34E+00 1.09E+03 3.06E-03 
Arsenic 2.60E+00 2.90E+01 3.39E-03 1.25E+01 2.71E-04 2.80E+02 2.32E+00 3.35E-01 6.93E+00 4.06E+00 2.04E+01 2.00E-01 
Calcium 9.32E+04 7.66E+04 8.96E+00 NO LOAEL No HQ 4.00E+01 8.82E+02 NO LOAEL No HQ 1.54E+03 NO LOAEL No HQ 
Iron 6.80E+02 9.25E+02 1.08E-01 NO LOAEL No HQ 2.00E+03 5.29E+02 NO LOAEL No HQ 9.25E+02 NO LOAEL No HQ 
Lithium 1.87E+01 1.94E+01 2.27E-03 NO LOAEL No HQ 5.00E+02 2.78E+00 9.25E+00 3.00E-01 4.85E+00 NO LOAEL No HQ 
Magnesium 3.39E+04 2.60E+04 3.04E+00 NO LOAEL No HQ 5.00E+02 3.72E+03 NO LOAEL No HQ 6.50E+03 NO LOAEL No HQ 
Potassium 1.05E+04 6.21E+03 7.27E-01 NO LOAEL No HQ 1.00E+03 1.78E+03 NO LOAEL No HQ 3.11E+03 NO LOAEL No HQ 
Sodium 8.32E+04 5.50E+04 6.44E+00 NO LOAEL No HQ 1.00E+02 1.58E+03 NO LOAEL No HQ 2.76E+03 NO LOAEL No HQ 
Strontium 5.70E+02 9.77E+02 1.14E-01 NO LOAEL No HQ 5.00E+02 1.40E+02 1.29E+03 1.08E-01 2.44E+02 NO LOAEL No HQ 
Titanium 5.20E+00 1.39E+01 1.63E-03 NO LOAEL No HQ 5.00E+02 1.99E+00 NO LOAEL No HQ 3.48E+00 NO LOAEL No HQ 

tt" Upstream Reference Station 1 is located immediately downstream of St. Louis Airport upstream of SLAPS. 
Lower Reach includes Coldwater Creek stations 3B 'and 4B (Figure 1-4). 
Bold indicates situations where RME dose exceeds LOAEL 
CF = Unit conversion factor = 0.001mg/mg when RME is in mg/L 
IRm  = Mallard food ingestion rate (kg/kgBW/d) = 0.06 
DRm  = Mallard Water ingestion rate (L/kgBW/d) = 0.057 
IRR  = Raccoon food ingestion rate (kg/kgBW/d) = 0.286 
DRR  = Raccoon water ingestion rate (L/kgBW/d) = 0.08 
IRK  = Kingfisher food ingestion rate (kg/kgBW/d) = 0.5 
DRK  = Kingfisher food ingestion rate (L/kgBW/d) = 0.108 



• Step 3 HQs are calculated for omnivorous waterfowl, piscivorous mammals, and 
piscivorous birds exposed directly and indirectly to ecological COPCs in surface water from the 
lower reach of Coldwater Creek (Table 3-13). Only arsenic has an HQ exceeding 1 for the 
raccoon. No HQs for mallards and kingfishers exceed 1. No additional substances detected in 
surface water have HQs greater than 1 for birds when calculated using NOAELs and LOAELs 
uncorrected for receptor body weight. 

Arsenic in surface water in the lower reach of Coldwater Creek should not be considered 
an ecological COPC for piscivorous mammals. The maximum surface water concentration of 
arsenic in the lower reach exceeds the maximum concentrations of arsenic in surface water from 
the upstream reference site, SLAPS/HISS reach and the middle reach, so there is likely a source 
of arsenic downstream of the North County Site (Table 3-10). 

The lower reach of Coldwater Creek includes a relatively unique habitat for ecological 
communities in the North County area, the backwater area at the confluence with the Missouri 
River. Although the habitats in this reach are neither rare nor critical to the survival of any 
populations, the lower reach of Coldwater Creek is designated as a Class C stream by the State of 
Missouri. 

3.4 SUMMARY OF STEP 3 

A re-evaluation of ecological COPCs identified in the SERA (Steps 1 and 2) was 
conducted for surface soils at the ballfields area (IA-9 and IA-10) and sediment and surface 
water in Coldwater Creek. The re-evaluation compared the magnitude of more realistic and less 
conservative estimates of exposure to toxicity benchmarks associated with some adverse effect 
on individuals; it considered the ecological significance of the potential adverse effect on the 
persistence of local species populations exposed at the sites; and it evaluated the rarity, diversity, 
and importance of habitats at the site to the persistence of species in the region. On the basis of 
this re-evaluation, substances in surface soil at the ballfields area (IA-9 and IA-10) that were 
identified as ecological COPCs in the SERA and have LOAEL-based HQs exceeding 1 (Table 3- 
14) are judged not to require further risk evaluation in an ERA. This is because of low risk 
relative to uncertainty in risk estimates, low probability of significant ecological effect on local 
populations, and the lack of unique, rare and critical habitat at the site. 

Coldwater Creek SLAPS/HISS Reach and Middle Reach are also judged not to require 
further evaluation in an ERA because risks are low or of uncertain origin, the level of adverse 
effect for most contaminants and receptors are not considered ecologically significant, and these 
sections of the creek do not represent unique, rare or critical habitat to local ecological 
communities. Coldwater Creek Lower Reach is also judged not to require further evaluation in 
an ERA because the risks from the few ecological COPCs identified in sediment and surface 
water from this reach are low and are not likely a result of releases from the North County Site. 



• 
Table 3-14. Summary of Ecological COPCs for Wildlife Receptors Exposed to Surface Soil or Surface Water at the 

North County Site, St. Louis, Missouri 

HQ Range 

Surface Soil Surface Water 

IA-9 IA-10 SLAPS/HISS Reach Middle Reach Lower Reach 

>100 None None None None None 

>10, <100 Aluminum (61.8) Shrew None None None None 

>1, <10 Aluminum (1) Robin 

Cobalt (.3.3) Shrew 

Lead (17) Robin 

Molybdenum :5.1) Shrew 

Nickel (L2) Shrew 

Nickel (1.2) Robin 

Selenium :5.1) Shrew,. 

Selenium :2.3) Robin 

Vanadium (3.5) Shrew 

None Aluminum (4) Raccoon 
Arsenic (1.7) Raccoon 

Molybdenum (2.6) Raccoon 

Molybdenum (1.9) Raccoon Arsenic (6.9) Raccoon 

HQ = Hazard quotient; HQs caloulated using LOAEL benchmarks 
SLAPS/ HISS Reach Stations are located between McDonnell Blvd. and Pershall Rd. 
Middle Reach includes Coldwater Creek Stations 7 through 12 (Figure 1-4). 
Lower Reach includes Coldwate: Creek stations 3A through 6 (Figure 1-4). 



4.0 RECOMMENDATIONS 

Continuing the ERA process for the North County Site is not recommended. No further 
evaluation of ecological risk for SLAPS and surrounding properties, HISS, Futura, and Latty 
Avenue properties is recommended because these properties do not provide undisturbed, natural, 
or vegetated habitat for ecological receptors. The remaining evaluation steps of the EPA ERA 
process (Steps 4 through 7) are not recommended for IA-9 and IA-10 because of low risk relative 
to uncertainty in risk estimates, low probability of significant ecological effect on local 
populations, and the lack of unique, rare and critical habitat at the site. If the decision is made to 
excavate soils at the Ballfields to address human health risk, the residual risk to ecological 
receptors would also be reduced without serious impacts to ecological habitat. 

• 

No further ecological risk evaluation is recommended for Coldwater Creek. The 
SLAPS/HISS and Middle reaches of Coldwater Creek do not represent unique, rare and critical 
habitat for ecological receptors. The lack of unique, rare, and critical habitat in the two upper 
reaches means excavation of sediments for purposes of reducing human health risk, if execute 
properly, would not have a severe impact on ecological resources and may reduce the residual 
risk to ecological receptors from contamination. The lower reach of Coldwater Creek does 
represent a relatively unique habitat for ecological communities in the area. However, ecological 
COPCs in sediment and surface water in the lower reach of Coldwater Creek are judged not to 
represent a significant risk and are not associated with releases from the North County Site. A 
decision to excavate sediments from locations in the Lower Reach of Coldwater Creek for 
reasons of human health risk should be weighed against the probability of adverse impacts of 
excavation or habitats of ecological receptors. The adverse impacts of excavation — population 
reductions, habitat disruption, and sedimentation — would likely be temporary. 
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Introduction  

This report consitutes the final Fish and Wildlife 
Coordination Act (FWCA) retort for the Coldwater Creek,  
Missouri Flood Control Proiect, conducted by the St. Louis 
District, U.S. Army Corps of Engineers. This report was 
prepared under the authority of and in accordance with the 
Fish and Wildlife Coordination Act (16 U.S.C. 661 et seq.), 
the National Environmental Policy Act of 1969 (42 U.S.C. 
4321-4327), the Endangered Species Act of 1973, (16 U.S.C. 
1531-1543), as amended, and the U.S. Fish and Wildlife 
Service Mitigation Policy. 

The study was authorized by the United States Congress as 
part of the St. Louis Metropolitan Area, Missouri and 
Illinois Study. Study authorities that apply to Coldwater 
Creek include United States Senate Public Works Committee 
Resolutions dated October 4, 1966, July 15, 1970, and  
October 2, 1972, and United States House of Representative 
Public Works Committee Resolutions dated July 29, 1971, and 
October 12, 1972. 

The St. Louis District completed a reconnaissance study of 
flooding and related problems and opportunities in the 
Coldwater Creek watershed in September, 1981. That report 
indicated that there were economically feasible alternatives 
to protecting the area from flood damages. In addition, the 
area has significant environmental and recreational problems 
and opportunities. Therefore, further study of the area was 
recommended by the District Engineer. 

The Fish and Wildlife Service (Service) provided the St. 
Louis District with a Planning Aid Letter on August 14, 
1981. The Service conducted a biological inventory on 
aquatic and terrestrial resources in the area and submitted 
a report on the same to the St. Louis District during 
August, 1981. The draft FWCA report was submitted to . the 
District in March, 1986. Correspondence regarding Federally 
Threatened and Endangered Speciesis discussed in the 
Endangered Species section of this report. 

• 
Prolect Alternatives  

In addition to the No Action alternative, the St. Louis 
District, Corps of Engineers developed two plans. A display 
of the features in the plans is shown in tabular form in 
Table 1. The following features are common to both of these 
plans. 



Channel Modification  

Coldwater Creek would be widened with rock riprap placed in 
erodible areas. In several locations, such as bridge 
crossings, concrete lined channels are planned. 

Channel widening and a group of five 8-foot diameter tunnels 
would be placed through a railroad embankment at mile 1.63. 
The purpose of these features is to reduce flooding 
frequency that would otherwise be increased by upstream 
channel improvements. 

Levee 

A small levee would be constructed to protect the historical 
Old Ferdinand's Shrine near the confluence of Coldwater and 
Fountain Creek. 

Clearing and Snaagina 

Clearing and snagging would occur in the channel downstream 
of the improved channels to decrease projected induced flood 
frequencies. 

Other Project Features  
Miscellaneous  

Two picnic areas and an 8-foot wide trail would be 
constructed on one side of the improved channel. The trail 
would be made of crushed, rolled limestone. 

The channel right-of-way would include the widened channel 
in addition to a 10-foot wide strip of land on each side of 
the channel for maintenance and repair. 
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Table 1. St. Louis District, Corps of Engineers 
Potential Channel Modificat'on for Coldwater Creek 

Channel Reach 

1.63 

Plan 1 

Feature  

Plan 2 

Channel widened 
and five 8-foot 
diameter tunnels 
through railroad 

1.64-7.83 Clearing and 
snagging 

embankment 

5.86-7.83 10-foot strip of 
land on each 
side of channel 

7.83-13.80 Picnic area Picnip area 
and recreational and recreational 
trail trail 

10.35-10.45 Small levee Small levee 

13.80-17.68 Channel widened Channel widened 

• 
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so DESCRIPTION OF STUDY AREA  

The Coldwater Creek basin lies in the northern part of St. 
Louis County, Missouri. The 47 square mile watershed has an 
elongated shape with an 18.7 mile long main channel known as 
Coldwater Creek and several relatively short tributary 
streams (fig.1). The creek originates in Overland, a 
northern suburb of St. Louis, and flows in a northerly 
direction through Breckenridge Hills, St. Anne, under 
Lambert-St. Louis International Airport in a double 10 foot 
by 15 foot box culvert, through Hazelwood to a point north 
of Florissant. Then, it turns in an easterly direction and 
flows through unincorporated St. Louis County and along the 
northern border of Black Jack where it joins the Missouri 
River at river mile 6.9. 

Most of the Coldwater Creek watershed is composed of 
Pleistocene age lake bottom deposits composed of fine sand, 
clay and organic sediment that is relatively impermeable. 
This is overlain by a 5 to 25 foot layer of loess. 

The downstream segment of Coldwater Creek consists of two 
layers of loessial soils over bedrock. The upper layer is 
silt rich and ranges from 0-10 feet thick, while the lower 
layer is clay-rich with low permeability and ranges from 20- 
50 feet thick. 

Approximately. 75% of the 47 square mile watershed is 
developed, resulting in a large amount of impermeable 
surfaces such as roofs, concrete streets, parking lots, 
driveways, and sidewalks. These features, combined with the 
limited permeability and water holding capacity of the local 
soils, produce large amounts of free-flowing surface runoff. 
As s result, periods of heavy rainfall, even if only of 
short duration, quickly fill the tributaries and creek 
banks, producing flooding without warning. This 
occasionally results in damage toflcommercial and residential 
properties. This condition could worsen with expanding 
urban development in the lower part of the drainage basin. 

• 
Fish and Wildlife Resources without Prolect Conditions 

Aquatic Resources  

In August, 1981, an aquatic biological inventory was  
undertaken (Nash, 1982). The inventory addressed conditions 
in the main channel of Coldwater Creek and over twelve of 
its tributaries. Benthos and fish were sampled at seven 
sites along the length of the main channel. A total of 
nineteen benthos associated taxa and six fish taxa were 
collected. 
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Table 2. Taxonomic groups and common name of benthos 
organisms collected in Coldwater Creek. St. Louis County, 
Missouri. 1981 • 
Grcum 

Anne lidea 
Hirudinea 

Rhynchobdellida 
Golssiphonidae 
Piscicolidae 

Oligochaeta 
Plesiopora 
Tubificidae 

Arthropoda 
Crustacea 
Decapoda 
Orconectes 

Isopoda 
Asellota  

Common Name  

Leeches 
Leeches 

Aquatic earthworms 

Fresh water crayfish 

Fresh water sowbugs • Insecta 
Coleoptera 

Chrysomelidae Leaf beetles 

Diptera 
ChironOmidae 
Anthomydiae 
Tabanidae 
Tetanoceratidae 
Ephemeroptera 
Caenidae 

Hemiptera 
Corixidae 
Galestocoridae 

Neuroptera 
Corydalidae 

Odonata 
Libellulidae 

Midges 
Root Maggot flies 
Horse flies 
March flies 

Mayflies 

. Water boatman 
Toad bugs 

Dobsonf lies 

Dragonflies 

• Mollusca 
Gastropoda 

Basommatophera 
Ancylidae 
Physidae 

Limpets 
Pouch snails 



• 

O 

• 

In terms of numbers of benthos specimens, samples were 
dominated by Tubificids and Chironomids. These organisms, 
along with the snail (Physa) are considered very tolerant of 
organic pollution. The tubificids and snail were found 
throughout the reaches of the creek with relatively even 
distributions, whereas the chironomids were found in greater 
numbers in the lower reaches. A taxonomic list of all the 
benthic organisms found is given in Table 2. 

A total of 221 fish was collected in the Coldwater Creek 
inventory, representing six taxa (Table 3). Of this total, 
214 or 97% were fathead minnows, Pimeuhales promelas. The 
other taxa were represented by only one or two individuals. 
The majority of the fathead minnows were found in the upper 
reaches of the creek, above the entrance of the airport 
culvert near Interstate Route 70. They are very tolerant of 
high temperature and turbidity as well as low oxygen levels. 
However, they also appear to be intolerant of competition by 
other fish and are seldom found together with a variety of 
other fishes. 

From a water quality standpoint, most of the organisms 
collected from Coldwater Creek have been described as 
pollution tolerant or able to adapt to either polluted or 
non-polluted waste situations. Because of its location 
Coldwater Creek receives a variety of water pollutants, 
including those of direct discharge and run-off from 
industrial, commercial, airport facilities, varying degrees 
and qualities of sewage treatment discharges, and run-off 
from small farms and residential streets, lawns and gardens. 
The polluted nature of Coldwater Creek is reflected by the 
relatively low diversity and high numbers of those taxa 
present as well as the absence of those taxa that are 
restricted to non-polluted streams such as Plecoptera 
(stoneflies) and Tricoptera (caddisflies). 

Furthermore, there are many physical pollutants within the 
creek and its tributaries. Shopping carts are most 
numerous, followed by discarded tires, other auto parts, 
appliances, furniture, as well as many miscellaneous items 
of residential trash. 

Terrestrial Resources  

There are no significant amounts of contiguous vegetative 
cover in the Coldwater Creek watershed. The land uses are: 
approximately 76% urban/residential area with varying 
degrees and types of vegetation present; 13% is 
agricultural: 6% is open space; 4% is forest; 0.8% is golf 
course and cemeteries; wetlands comprise about 0.2%. 
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Table 3. Taxonomic grouts and common names of fish 
collected in Coldwater Creek. 

Grout 	 Common Name  

Cypriniformes 
Cyprinidae 

• 

Golden shiner 
Red shiner 
Fathead minnow 
Carp 
Black bullhead 

Bluegill 

Ictaluridae 

Perciformes 
Centrarchidae 

T. -  
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The most extensive forested habitat begins east of the point 
where Old Halls Ferry Road crosses Coldwater Creek and  
continues to its confluence with the Missouri River. This 
area has the highest value terrestrial wildlife habitat in 
the watershed. It is composed of bottomland floodplain 
forest tree species with a canopy of cottonwood and sycamore 
and an understory of boxelder, green ash, silver maple, 
blackberry and elms. 

There are many shrubs and woody vines that are part of the 
understory vegetation. Elderberry, coralberry, pawpaw, and 
rough-leafed dogwood are common shrubs, whereas the woody 
vines present include Virginia creeper, trumpet creeper, 
poison ivy, raccoon grape, winter grape, and Korean bush 
honeysuckle. 

Another area where there is an appreciable amount of stream 
corridor vegetation is an approximately 1.5 mile section 
upstream from where New Halls Ferry Road crosses Coldwater 
Creek. 

Upstream from this area until the creek reaches Lambert-St. 
Louis Airport, there are intermittent mall thick patches of 
trees and shrubs of various statures. 

Very limited amounts of stream-side woody vegetation are 
evident upstream of the airport, and there are numerous 
types of debris that are associated with the 
commercial/urban nature of the area. Litter of all kinds is 
scattered throughout the drainages. Due to the steep,  
highly eroded banks of the creek and its backyard location 
within a highly urbanized area, it becomes a back-door alley 
or type of "public dump". However, because of its location 
and scarcity, even such marginal forested habitats become 
valuable. 

Numerous small mammals occur in 'the riparian forested areas. 
These include the white-footed, deer, and house mice, short 
tail and least shrew, and eastern mole. Larger mammals • 
include the fox and gray squirrel, cottontail rabbit, 
groundhog, opossum, raccoon, skunk, red fox, and white-
tailed deer. 

• 
A variety of birds use the various habitats in the 
watershed. The most abundant are those typically associated 
with urban environments, such as starlings, house sparrows, 
blackbirds, common grackles, blue jays, cardinals, robins, 
chickadees, and juncos. Many different sparrows, warblers, 
flycatchers, woodpeckers, and swifts also occur in the 
project area. 
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• Common amphibians include the chorus 'roc, cricket frog, 
spring peeper, bull frog, and gray tree frog, Fowlers and 
American toads, the small-mouthed, spotted, and eastern 
tiger salamanders. 

Some of the reptiles present are the eastern box turtle, 
five-lined skink, fence lizard, garter snake, and black rat 
snake. 

These marginal quality of !orested habitats are utilized by 
many Missouri urbanites participating in nature oriented 
activities. A 1980 survey by a Missouri Department of . 
Conservation contractor indicated that feeding or watching 
birds and other wildlife near their homes, photographing 
wildlife, wild flowers, trees or other natural things, and 
hiking are the leisure pursuits most enjoyed by 
approximately one fourth of the urban adults in the state. 

Endanaered Species Comments  

To facilitate compliance with Section 7(c) of the Endangered 
Species Act of 1973, as amended, Federal agencies are 
required to obtain from the Fish and Wildlife Service 
information concerning any species, listed or proposed to be 
listed, which may be present in the area of a proposed 	. 
action. Therefore, we are furnishing you the following list 
of species which may be present in the concerned area: 

Endangered 
bald eagle 	 (Haliieetus leucocebhalus) 

There is no designated critical habitat in the project area 
at this time. 

The scope and nature of the subject project indicates that 
diurnal perches, roost sites, food sources, or other 
preferred habitat will not be affected. Therefore, the 
project will not affect the bald eagle or the gray bat. 
This precludes the need for further action on this project 
as required under Section 7 of the Endangered Species Act of 
1973, as amended. Should this project be modified or new 
information indicates endangered species may be affected, 
consultation should be reinitiated.  

• Fish and Wildlife Resources with Project Conditions 

The selected alternative, Plan 2, involves Coldwater Creek 
in several locations. Concrete-lined channels are proposed 
at bridge crossings. A small levee with a maximun height of 
5 feet that would protect 4 historic buildings is also 
included in the plan. In appropriate channel segments a 
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variety of trees will be planted on each side of the channel 
(see table 1). Additionally, a Flood Forecasting and . 
Warning Plan and recreation measures are incorporated within 
the selected alternative. • 
The Coldwater Creek Flood Control Project would cause some 
impact to both fish and wildlife resources. In the upper 
watershed, where the wildlife habitat is the least abundant, 
losses to wildlife will not be substantial. However, in the 
areas further downstream where the stream and floodplain are 
wider and wildlife habitat is present, losses to wildlife 
will be greater. 

• 

• 

Although the upper watershed is commercially, and 
industrially developed, the lower watershed is less altered 
by development and has a more natural and rural appearance. 
Even though this lower section of the watershed is 
moderately forested and provides higher value terrestrial 
habitat resources, the aquatic resource values in this same 
area are significantly lower than in the upper section. Due 
to the generally poor quality and continuous discharge of 
sewage treatment plant effluent, the water and substrate are 
chemically and physically contaminated such that they 
severely limit which aquatic organisms may inhabit the area. 
As urban development continues, more land will be cleared 
and the water quality will deteriorate as a result of 
increased run-off and effluent discharges. Therefore, every 
effort should be made to preserve the remaining undeveloped 
areas by providing guidance to the local interests and 
encouraging a reduction of the quantity and/or an 
improvement in the quality of the sewage effluent 
discharges. This would also reduce potential public health 
hazards. 

Clearing and snagging along Coldwater Creek would decrease 
the present values by destroying the remaining breeding 
areas for many fish and wildlife species. Aquatic  
communities will suffer as a result of instream habitat 
degradation. In comparing the flbod control features, we 
are most opposed to the project feature which involves 
wholesale clearing and snagging. The Corps should . 
investigate other measures, such as selectively removing 
blockages, rather than denuding the entire creek bank. 

Furthermore, in areas in which channel modification 
activities are not to take place, we would encourage the 
removal of the accumulated debris that exists in the creek 
channel. We believe this might be best accomplished through 
inter-agency cooperation between the Corps of Engineers 
county and local agencies, and bordering residents. This 
could also result in the removal of potential safety 
hazards. 
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The widening of the channel would require the removal of the 
remaining narrow corridors of vegetation adjacent to the 
stream. This would cause some disruption of habitat for 
small mammals and other ground nesting species, remove 
escape and winter cover, interrupt travel lanes and destroy 
food sources for some wildlife species. Due to the scarcity 
of food and cover in the Coldwater Creek watershed, these 
species cannot relocate temporarily and would be in direct 
competition for food and cover with existing inhabitants. 
When possible, stream widening should be limited to one bank 
of Coldwater Creek, preferably the side where the least 
amount of trees are present. Wildlife habitat could be 
partially restored and the scenic nature of the channel 
improved by adding plantings favorable to wildlife along the 
channel. This would also aid in reducing soil erosion. 

Aquatic communities, particularly the benthic community will 
suffer as a result of streambank and instream habitat 
degradation. Channel modification would also cause 
disruption in fish territoriality and orientation. 
Additionally, toxic chemicals that were bound to bottom 
sediments may be disturbed during the construction phase. . 
Channel work should be scheduled during periods of low 
stream flows. 

CONCLUSION  

While we have stated that overall habitat losses will not be 
great in some reaches of Coldwater Creek, habitat losses 
will undoubtedly occur if the project is implemented. The 
Service's major goal for this project is to ensure, in 
accordance with the provisions of the Fish and Wildlife 
Coordination Act, that "...wildlife conservation shall 
receive equal consideration and be coordinated with other 
features of water resource development programs...". In our 
March 1986 draft FWCA we stated that this goal could be met 
through the inclusion of the following recommendations: 

1. Stream widening should be limited to one bank of 
Coldwater Creek, where possible, preferably the 
bank with the least amount of vegetation. This 
would reduce the loss of riparian habitat and 
provide a continued source of habitat for wildlife. 
Fish and wildlife agencies should be contactec to 
obtain site specific inform ation in vegetative 
clearing. 

2. Construction and maintenance of the enlarged 
channel should occur during the low flow stages. 

3. Those areas adjacent to the channel should be 
planted with species that are beneficial to 
wildlife. This would provide wildlife food and 
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cover as well as protection against subsequent 
erosion. 

4. An alternative measure to wholesale or large scale 
clearing and snagging along Coldwater Creek should 
be investigated by the St. Louis District. 

The draft Feasibility Report and Environmental Impact 
Statement indicates that the St. Louis District intends to 
follow these recommendation's by (1) limiting stream widening 
to one bank only where possible; (2) avoiding wholesale or 
large scale clearing and snagging; (3) avoiding construction 
and maintenance activities during the low flow stages; and, 
(4) planting the channel bank with a ground cover such as 
bird's foot trefoil or crown vetch which will not be mowed 
and will provide cover for wildlife species. 

We appreciate the opportunity to work with the St. Louis 
District, Corps of Engineers on the Coldwater Creek Flood 
Control Project. We hope that the information contained 
herein will contribute to viable solutions of the problems. 

If you have any questions regarding this response or if we 
can be of any further assistance, please contact 
Dr. Mamie Parker or Richard Szlemp, Columbia Field Office, 
P. 0. Box 1506, Columbia, Missouri 65205, (314)875-5374 or 
(FTS)276-5374. 

• 
A-13 



REFERENCES  

Urban Interest in Wildlife, Opinion Research Division, 
Fleishman-Hillard, Inc. for the Missouri Department of 
Conservation, 1980. 

Coldwater Creek, Missouri Reconnaissance Report, U.S. Army 
Corps of Engineers, St. Louis District, 1981. 

Aquatic Biological Inventory, Coldwater Creek, St. Louis, 
Missouri. Tom Nash. U.S. Fish and Wildlife Service, 1982. 

• 

• 
A-14 



• 	• 	• 
Table B-1. Ecological Screen of USGS Sediment Data for Coldwater Creek, St. Louis, Missouri 

Analyte 
Upstream 

Max 
(mg/kg) 

Downstream 
Max 

(mg/kg) 

EPA' EQPb-derived 
SQB 

(mg/kg) 

MOE NOAA FDEP 
SQC 

(mg/kg) 
SQB 

(mg/kg) 
Low 

(mg/kg) 
Severe 

(mg/kg) 
TEL 

(mg/kg) 
PEL 

(mg/kg) 
TEL 

(mg/kg) 
PEL 

(mg/kg) 
Inorganics 

Manganese 3.20E+03 1.60E+03 -- -- -- 4.60E+02 1.11E+03 -- -- -- -- 
Silver 4.00E-00 3.00E-00 -- -- -- -- -- -- -- 7.30E-01 1.77E-00 
Arsenic 1.30E+01 1.00E+01 -- S 	-- -- 6.00E-00 3.30E+01 5.90E-00 1.70E-1-01 7.24E-00 4.16E+01 
Gold 8.00E-00 8.00E-00 -- -- -- -- -- -- -- -- -- 
Barium 8.90E+02 7.40E+02 -- -- -- -- -- -- -- -- -- 
Beryllium 2.00E-00 1.00E-00 -- -- -- -- -- -- -- -- -- 
Bismuth 1.00E+01 1.00E+01 -- -- -- -- -- -- -- -- -- 
Cadmium 4.00E-00 2.00E-00 -- -- -- 6.00E-01 1.10E+01 5.96E-01 3.53E-00 6.80E-01 4.21E-00 
Cerium 8.50E+01 9.00E+01 -- -- -- -- -- -- -- -- -- 
Cobalt 3.10E+01 2.60E+01 -- -- -- -- -- -- -- -- -- 
Chromium 1.40E+02 9.10E+01 -- -- -- 2.60E+01 1.10E+02 -- -- 5.23E+01 1.60E+02 
Copper 3.30E+02 1.20E+02 -- -- -- 1.60E+01 1.10E+02 3.57E+01 1.97E+02 1.87E+01 1.08E+02 
Europium 2.00E-00 2.00E-00 -- -- -- -- -- -- -- -- -- 
Gallium 1.80E+01 1.20E+01 -- -- -- -- -- -- -- -- -- 
Holmium 4.00E-00 4.00E-00 -- -- -- -- -- -- -- -- -- 
Lanthanum 3.80E+01 4.00E+01 -- -- -- -- -- -- -- -- 
Lithium 2.20E+01 2.00E+01 -- -- -- -- -- -- -- -- -- 
Molybdenum 6.00E-00 3.00E-00 -- -- -- -- -- -- -- -- -- 
Niobium 7.00E-00 1.20E+01 -- -- -- -- -- -- -- -- -- 
Neodymium 3.50E+01 3.70E+01 -- -- -- -- -- -- -- -- -- 
Nickel 7.20E+01 4.30E+01 -- -- -- 1.60E+01 7.50E+01 1.80E+01 3.59E+01 1.59E+01 4.28E+01 
Lead 3.80E+02 1.50E+02 -- -- -- 3.10E+01 2.50E+02 3.50E+01 9.13E+01 3.02E+01 1.12E+02 
Scandium 8.00E-00 8.00E-00 -- -- -- -- -- -- -- -- -- 
Tin 1.70E+01 5.00E-00 -- -- -- -- -- -- -- -- -- 
Strontium 3.80E+02 1.80E+02 -- -- -- -- -- -- -- -- 
Tantalum 4.00E+01 4.00E+01 -- -- -- -- -- -- -- -- -- 
Thorium 9.00E-00 1.10E+01 -- -- -- -- -- -- -- -- -- 
Uranium 3.00E-00 5.00E-00 -- -- -- -- -- -- -- -- -- 
Vanadium 9.90E+01 9.20E+01 -- -- -- -- -- -- -- -- -- 
Yttrium 2.40E+01 2.30E+01 -- -- -- -- -- -- -- -- -- 
Ytterbium 3.00E-00 3.00E-00 -- -- -- -- -- -- -- -- -- 
Zinc 4.90E+02 2.50E+02 -- -- -- 1.20E+02 8.20E+02 1.23E+02 3.15E+02 1.24E+02 2.71E+02 

SVOCs 
A nth ra ncene nd 2.00E-00 -- -- 2.20E-01 2.20E-01 3.70E-00 -- -- 4.69E-02 2.45E-01 
Benzo(a)anthracene 2.30E-00 4.20E-00 -- -- 1.10E-01 3.20E-01 1.48E+01 3.10E-02 3.85E-01 1.48E-02 6.93E-01 
Benzo(b)fl uoranthene 1.50E-00 3.20E-00 -- -- -- 2.40E-01 1.34E+01 -- -- -- -- 
Benzo(k)ll uoroanthene 1.40E-00 3.10E-00 -- -- -- 2.40E-01 1.34E+01 -- -- -- -- 
Benzo(g,h,i)perylene 1.80E-00 3.20E-00 -- -- -- 1.70E-01 3.20E-00 -- -- -- -- 
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Table B-1. Ecological Screen of USGS Sediment Data for Coldwater Creek, St. Louis, Missouri (continued) 

Analyte 
Upstream 

Max 
(mg/kg) 

Downstream 
Max 

(mg/kg) 

EPA°  EQPb-derived 
SQB 

(mg/kg) 

MOE NOAA FDEP 
SQC 

(mg/kg) 
SQB 

(mg/kg) 
Low 

(mg/kg) 
Severe 
(mg/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

Benzo(a)pyrene 1.70E-00 3.70E-00 -- -- 1.40E-01 3.70E-01 1.44E+01 3.10E-02 7.82E-01 8.81E-02 7.63E-01 
Chrysene 2.40E-00 4.40E-00 -- -- -- 3.40E-01 4.60E-00 5.70E-02 8.62E-01 1.08E-01 8.46E-01 
Dibenz(a,h)anthracene nd 1.80E-00 -- -- -- -- -- -- -- -- -- 
bis(2-ethylhexyl)phthalate nd 4.10E-00 -- -- 8.90E+02 -- -- -- -- 1.82E-01 2.65E-00 
Fluoranthene 7.10E-00 1.40E+01 2.90E-00 -- 6.20E-00 7.50E-01 1.02E+01 1.11E-01 2.36E-00 1.13E-01 1.49E-00 
Indeno(I,2,3-cd)pyrene 1.50E-00 3.00E-00 -- -- -- -- -- -- -- -- -- 
Phenanthrene 5.70E-00 9.20E-00 8.50E-01 -- 1.80E-00 5.60E-01 9.50E-00 4.10E-02 5.15E-01 8.67E-02 5.44E-01 
Pyrene 4.00E-00 6.40E-00 -- -- -- 4.90E-01 8.50E-00 5.30E-02 8.75E-01 1.53E-01 1.40E-00 
4-methyl 3-Penten-2-one nd 2.10E-01 -- -- -- -- -- -- -- -- -- 
4-hydroxy-4-methyl 2-Pentanone 5.80E+01 5.70E+01 -- -- -- -- -- -- -- -- -- 
1-bromo,2-chloro-Benzene nd 4.60E-01 -- -- -- -- -- -- -- -- -- 
Tridecane nd 9.20E-01 -- -- -- -- -- -- -- -- -- 
Tetradecane nd 1.20E-00 -- -- -- -- -- -- -- -- -- 
Pentadecane nd 7.50E-01 -- -- -- -- -- -- -- -- -- 
4H-Cyclopenta(def)phenanthrene 3.10E-01 1.10E-00 -- -- -- -- -- -- -- -- -- 
Sulfur (S8) 6.50E-00 4.70E-00 -- -- -- -- -- -- -- -- -- 
Sulfur nd 1.40E-00 -- -- -- -- -- -- -- -- -- 
I 1H-Benzo(b)fluorene nd 1.20E-00 -- -- -- -- -- -- -- -- 
Benzo(b)naptho(2,1-d)thiophene nd 4.40E-01 -- -- -- -- -- -- -- -- -- 
6-Methylchrysene nd 1.04E-00 -- -- -- -- -- -- -- -- -- 
2-Propen- I -one, I -(2-hydroxyphenul)-3- nd 7.70E-0 I -- -- -- -- -- -- -- -- -- 
(1,2'-Binapthalene)-5,5',8,3'-tetrone, I nd 4.20E-01 -- -- -- -- -- -- -- -- -- 
Chloroethane 6.70E-01 nd -- -- -- -- -- -- -- -- -- 
1 -methyl-Pyrene 7.40E-01 nd -- -- -- -- -- -- -- -- 
Perylene 1.30E-00 3.76E-00 -- -- -- -- -- -- -- -- -- 
2-butyl-5-hexyloctahydroIH-Indene 6.20E-01 4.10E-0 I -- -- -- -- -- -- -- -- -- 
Other PAHs 1.48E-00 9.91E-00 -- -- -- -- -- -- -- -- 

VOCs 
2,2,5-trimethyl-Hexane nd 1.10E-02 -- -- -- -- -- -- -- -- -- 
2-ethyl- I -Hexanol 7.70E-03 nd -- -- -- -- -- -- -- -- -- 
8-methyl,-2Undecene 1.80E+01 nd -- -- -- -- -- -- -- -- -- 
2-buty1-1,1,3-trimethyl Cyclohexane nd 7.80E-03 -- -- -- -- -- -- -- -- -- 
2,6,8-trimethyl-Decane 2.70E-02 1.60E-02 -- -- -- -- -- -- -- -- -- 
4-methyl Decane nd 6.30E-03 -- -- -- -- -- . 	-- -- -- -- 
1,1'-oxybis Decane 2.20E-02 nd -- -- -- -- -- -- -- -- -- 
Dodecane nd 1.40E-02 -- -- -- -- -- -- -- -- 
6-methyl Dodecane nd 1.20E-02 -- -- -- -- -- -- -- -- -- 
Limonene nd 1.00E-02 -- -- -- -- -- -- -- -- -- 
3-methyl Nonane 3.20E-02 1.40E-02 -- -- -- -- -- -- -- -- -- 
Tridecane 6.70E-03 1.50E-02 -- -- -- -- -- -- -- -- -- 



• 	• 	• 
Table B-1. Ecological Screen of USGS Sediment Data for Coldwater Creek, St. Louis, Missouri (continued) 

Analyte 
Upstream 

Max 
(mg,/kg) 

Downstream 
Max 

(mg/kg) 

EPA' EQPb-derived 
SQB 

(mg/kg) 

MOE NOAA FDEP 
SQC 

(mg/kg) 
SQB 

(mg/kg) 
Low 

(mg/kg) 
Severe 
(mg/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

TEL 
(mg/kg) 

PEL 
(mg/kg) 

-- 
-- 
-- 

2-methyl Tridecane 
Undecane 
hydrocarbons 

nd 
nd 

1.00E-02 

1.90E-02 
6.60E-03 
2.20E-02 

-- 
-- 

-- 
-- 
-- 

-- 
-- 
-- 

-- 
-- 
-- 

-- 
-- 
-- 

-- 
-- 
-- 

-- 
-- 
-- 

-- 
-- 
-- 

Upstream includes USGS Sites 0 (Airport, upstream) and Site 1 (A'rport, downstream) 
NOAA = National Oceanographic and Atmospheric Administration (Buchman 1998) 
MOE = Ontario Ministry of Environment Effects Levels (Persaud et al. 1993) 
SQBs = Sediment Quality Benchmarks (EPA 1996) 
SQC 	= USEPA Sediment Quality Criteria (EPA 1996) 
FDEP = Florida Department of Environmental Protection (Jones et al. 1997) 
TEL 	= Threshold effect level 
PEL 	= Probable effect level 
nd 	= not detected 

= No benchmark value 
Values from EPA Ecotox Thresholds, Eco Update Vol.3, No.2 (EPA 1996) 

b  Derived using NAWQC chronic and secondary chronic values from Jones et al. (1997) 
Bold face font indicates situations where max concentration exceeds any screening benchmark 
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Table B-2. Ecological Screen of USGS Surface Water Data for Aquatic Receptors, 
SLAPS/HISS Reach, Coldwater Creek, St. Louis. Missouri 

A nalyte  
Coldwater Creek ECOTOV 

Freshwater 
Lowest 
chronic 

value for 
Fish' (pg/L) 

Lowest 
Test EC20 
for Fish' 
(gg/L) 

SLAPS 
Upstream Max 

SLAPS 
Downstream Max 

AWQC 
(pg/L) 

Tier II 
(pg/L) 

Inorganics (pg/L) b  
Calcium 9.30E+04 9.60E+04 -- -- -- -- 
Chlorine 2.40E+05 1.90E+05 -- -- -- -- 
Cyanide 1.00E+01 1.00E+01 5.20E-00 - 7.80E-00 -- 
Fluorine 1.10E+03 1.70E+03 -- -- -- 5.34E+03 
Magnesium 3.50E+04 3.80E+04 -- -- -- -- 
Sodium 1.40E+05 1.20E+05 -- -- -- -- 
Nitrite 2.20E+03 6.00E+03 -- -- -- -- 
Nitrate 1.30E+02 3.80E+02 -- -- -- -- 
Ammonia 9.00E+02 1.20E+03 -- -- 1.70E-00 -- 
Phosphate 4.60E+02 5.20E+02 -- -- -- -- 
Phosphorus 5.40E+02 6.20E+02 -- -- -- -- 
Potassium 1.50E+04 1.50E+04 -- -- -- -- 

Meta s (lig/L) 
Arsenic 7.00E-00 3.00E-00 1.90E+02 -- 	• 2.96E+03 2.13E+03 
Barium 1.20E+02 1.00E+02 -- 3.90E-00 5.70E+01 -- 
Boron 1.60E+02 1.50E+02 -- -- -- -- 
Cadmium 5.00E-01 6.00E-01 1.00E-00 -- 1.70E-00 1.80E-00 
Cobalt 1.00E-00 1.00E-00 -- 3.00E-00 2.90E+02 8.10E+02 
Chromium 5.40E+01 5.00E+01 1.80E+02 -- 6.86E+01 8.90E+01 
Copper 7.00E-00 8.30E-00 1.10E+01 -- 3.80E-00 5.00E-00 
Iron 5.00E+01 5.00E+01 1.00E+03 -- 1.30E+03 -- 
Manganese 6.30E+02 3.60E+02 -- -- 1.78E+03 1.27E+03 
Selenium 1.00E-00 1.00E-00 5.00E-00 -- 8.83E+01 4.00E+01 
Silver 1.00E-00 1.00E-00 1.20E-01 3.60E-01 1.20E-01 2.00E-01 
Lithium 4.00E+01 4.00E+01 -- -- -- -- 
Molybdenum 1.00E+01 9.30E+01 -- 2.40E+02 -- -- 
Nickel 3.00E-00 4.90E-00 1.60E+02 -- 3.50E+01 6.20E+01 
Lead 1.00E-00 1.00E-00 2.50E-00 -- 1.89E+01 2.20E+01 
Strontium 5.90E102 7.30E+02 -- -- -- -- 
Sulfate 2.10E+02 2.20E+02 -- -- -- -- 
Thallium 2.00E-00 2.00E-00 -- -- 5.70E+01 8.10E+01 
Uranium 2.16E-00 5.93E-00 -- -- 1.42E+02 -- 
Vanadium 9.00E-00 1.10E+0,1 -- 1.90E+01 8.00E+01 4.10E+01 
Zinc 1.70E+01 2.30E+01 1.00E+02 -- 3.64E+01 4.70E+01 

SVOCs (pg/L) 
Acenaphthene 5.00E-00 5.00E-00 2.30E+01 -- 7.40E+01 1.97E+02 
Anthracene 2.00E-01 5.00E-00 -- -- 9.00E-02 3.50E-01 
Chrysene 1.00E+01 1.00E+01 -- -- -- -- 
Fluoranthene 5.00E-01 5.00E-01 8.10E-00 -- 3.00E+01 -- 
Fluorene 5.00E-00 5.00E-00 -- 3.90E-00 
Phenanthrene 1.70E-00 5.00E-00 6.30E-00 -- -- -- 
Pyrene 5.00E-01 5.00E-01 -- -- -- -- 
2-Ch lorophenol 1.30E-00 5.00E-00 -- -- -- -- 
2,4-Dichlorophenol 5.00E-00 5.00E-00 -- -- -- -- 
Phenol 1.67E+01 5.00E-00 -- -- -- -- 
bis(2-ethylhexyl)phthalate 5.00E-00 8.40E-00 -- 3.20E+01 -- 5.40E+0 I 
Di-n-butylphthalate 5.00E-00 5.00E-00 -- 3.30E+01 7.17E+02 2.70E+02 

B-4 
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Table B-2. Ecological Screen of USGS Surface Water Data for Aquatic Receptors, 
SLAPS/HISS Reach, Coldwater Creek, St. Louis. Missouri (continued) 

A nalyte  
Coldwater Creek ECOTOXa 

Freshwater 
Lowest 
chronic 

value for 
Fish' (ug/L) 

Lowest 
Test EC20 
for Fish' 
(pg/L) 

SLAPS 
Upstream Max 

SLAPS 
Downstream Max 

AWQC 
(gg/L) 

Tier II 
(ug/L) 

VOCs (gg/L) 
Methylene chloride 2.30E-00 8.00E-00 -- 2.20E+03 1.08E+05 4.10E+02 
Chloroform 4.00E-01 6.00E-01 -- 2.80E+01 1.24E+03 8.40E+03 
Tetrachloroethene 1.30E-00 3.30E-00 -- -- -- 5.00E+02 
Trichloroethene 1.40E-00 1.50E-00 -- 3.50E+02 1.11E+04 5.76E+03 
1,2-Dichloroethene 9.00E-01 9.00E-01 -- 5.90E+02 9.54E+03 5.72E+03 
1,2,3-Trimethylbenzene 9.00E-01 2.60E-00 -- -- -- -- 
1,2,4-Trimethylbenzene 1.10E-00 1.40E-00 -- -- -- -- 
1,3,5-Trimethylbenzene 5.00E-01 1.40E-00 -- -- -- -- 
1,2,3,5-Tetramethylbenzene 7.00E-01 2.00E-00 -- -- -- -- 
1,2,3,4-Tetramethylbenzene 1.00E-00 3.00E-00 -- -- -- -- 
Xylene, Total 8.00E-01 1.00E-00 -- 1.80E-00 6.23E+04 2.68E+03 
Isopropyltoluene 4.00E-01 4.00E-01 -- -- -- -- 
Acetone 1.70E+01 1.79E+02 -- -- 5.08E+05 1.62E+05 
2-Ethyltoluene 4.00E-01 1.10E-00 -- -- -- -- 

Pesticides (pg/L) 
4,4'-DDT 2.60E-01 2.60E-01 -- 	11.30E-02 7.30E-01 3.50E-01 
Upstream includes USGS Sites 0 (Airport, upstream) and Site 1 (Airport, downstream) 
Downstream contains USGS Sites Gabion Seep, Site 2, Trib. B, Site 3, Trib. C, Site 4, South HISS Trib., Site 5, DS 
FOMOCO, and Site 7 
Bold indicates situations where maximum concentration exceeds any screening benchmark 
Tier II values calculated using Great Lakes Water Quality Initiative methodology (40 CFR 9 et al.) as reported in 
Suter and Tsao (1996). 
a  Ecotox Thresholds, EPA (1996) Eco update 3(2). 

Non-metal inorganic concentrations were reported in mg/L. They have here been converted to u.g/L to facilitate 
comparison to benchmarks. 
'Suter and Tsao (1996) 
EC20 = Concentration affecting 20% of test individuals (Suter and Tsao 1996) 
AWQC = USEPA chronic ambient water quality criteria 

• 
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Table B-3. Ecological Screening of USGS Surface Water Data for Wildlife Receptors, 

SLAPS/HISS Reach, Coldwater Creek, St. Louis, Missouri 

Analyte 

Coldwater Creek Mallard duck 

BCF 

Raccoon Kingfisher . 

Upstream 
Max 

Downstream 
Cr,., 

ADD 
(mg/kg/d) 

= Cm .‘  X CF x 
(JRN, + DR,,) 

NOAEL 
(mg/kg/d) 

HQ 
=ADD/ 
NOAEL 

ADD 
(mg/kg/d) 

= Cm .„ x CF X 
(BCF x 1RR  + 

DRR ) 

NOAEL 
(mg/kg/d) 

HQ 
=ADD/ 
NOAEL 

ADD 
(mg/kg/d) 

= Chw  X CF x 
(BCF x IR K  + 

DRK) 

NOAEL 
(mg/kg/d) 

HQ 
=

ADD/ 
NOAEL 

Inorganics (mg/L) . 
Calcium 9.30E+01 9.60E+01 1.12E+01 NO NOA EL No HQ 4.00E+01 1.11E+03 NO NOA EL No HQ 1.93E+03 NO NOAEL No HQ 
Chlorine 2.40E+02 1.90E+02 2.22E+0 I NO NOA EL No HQ 5.00E+02 2.72E+04 NO NOA EL No HQ 4.75E+04 NO NOA EL No HQ 
Cyanide 1.00E-02 1.00E-02 1.17E-03 4.04E+01 2.90E-05 0.00E+01 8.00E-04 3.18E+01 2.52E-05 1.08E-03 6.56E+01 1.65E-05 
Fluorine 1.10E-00 1.70E-00 1.99E-01 4.97E-00 4.00E-02 5.00E+02 2.43E+02 NO NOA EL No HQ 4.25E+02 8.07E-00 5.27E+01 
Magnesium 3.50E+01 3.80E+01 4.45E-00 NO NOAEL No HQ 5.00E+02 5.44E+03 NO NOAEL No HQ 9.50E+03 NO NOAEL No HQ 
Sodium 1.40E+02 1.20E+02 1.40E+01 NO NOAEL No HQ 1.00E+02 3.44E+03 NO NOAEL No HQ 6.01E+03 NO NOA EL No HQ 
Nitrate 2.20E-00 6.00E-00 7.02E-01 NO NOAEL No HQ 5.00E+02 8.58E+02 3.12E+02 2.75E-00 1.50E+03 NO NOAEL No HQ 
Nitrite 1.30E-01 3.80E-01 4.45E-02 NO NOA EL No HQ 5.00E+02 5.44E+01 NO NOA EL No HQ 9.50E+01 NO NOAEL No HQ 
Ammonia 9.00E-01 1.20E-00 1.40E-01 NO NOAEL No HQ 5.00E+02 1.72E+02 NO NOAEL No HQ 3.00E+02 NO NOAEL No HQ 
Phosphate 4.60E-01 5.20E-01 6.08E-02 NO NOAEL No HQ 5.00E+02 7.44E+01 NO NOAEL No HQ 1.30E+02 NO NOAEL No HQ 
Phosphorus 5.40E-01 6.20E-01 7.25E-02 NO NOAEL No HQ 5.00E+02 8.87E+01 NO NOAEL No HQ 1.55E+02 NO NOA EL No HQ 
Potassium 1.50E+01 1.50E+01 1.76E-00 NO NOAEL No HQ 1.00E+03 4.29E+03 NO NOAEL No HQ 7.50E+03 NO NOAEL No HQ 

Meta s (pg/L) 
Arsenic 7.00E-00 3.00E-00 3.51E-04 5.01E-00 7.00E-05 2.80E+02 2.40E-0 I 3.35E-02 7.17E-00 4.20E-01 8.14E-00 5.16E-02 
Barium 1.20E+02 1.00E+02 ..-, 1.17E-02 1.20E+01 9.76E-04 4.00E-00 1.22E-01 2.63E-00 4.66E-02 2.11E-01 1.95E+01 1.08E-02 
Boron 1.60E+02 1.50E+02 1.76E-02 2.81E+01 6.24E-04 5.00E+02 2.15E+01 1.38E+01 1.56E-00 3.75E+01 4.57E+01 8.21E-01 
Cadmium 5.00E-01 6.00E-01 7.02E-05 1.47E-00 4.78E-05 5.00E+01 8.63E-03 4.74E-01 1.82E-02 1.51E-02 2.38E-00 6.32E-03 
Cobalt 1.00E-00 1.00E-00 1.17E-04 NO NOAEL No HQ 3.00E+02 8.59E-02 4.92E-01 1.75E-01 1.50E-0 I NO NOA EL No HQ 
Chromium 5.40E+01 5.00E+01 5.85E-03 1.03E-00 5.67E-03 2.00E+02 2.86E-00 1.35E+03 2.13E-03 5.01E-00 1.68E-00 2.98E-00 
Copper 7.00E-00 8.30E-00 9.71E-04 3.92E+01 2.48E-05 2.10E+02 4.99E-01 7.49E-00 6.67E-02 8.72E-01 6.37E+01 1.37E-02 
Iron 5.00E+01 5.00E+01 5.85E-03 NO NOAEL No HQ 2.00E+03 2.86E+01 NO NOA EL No HQ 5.00E+01 NO NOAEL No HQ 
Manganese 6.30E+02 3.60E+02 4.21E-02 4.94E+02 8.52E-05 4.00E+02 4.12E+01 4.33E+01 9.52E-01 7.20E+01 8.03E+02 8.97E-02 
Selenium 1.00E-00 1.00E-00 1.17E-04 4.88E-01 2.40E-04 8.00E-00 2.37E-03 9.84E-02 2.41E-02 4.11E-03 7.93E-01 5.18E-03 
Silver 1.00E-00 1.00E-00 1.17E-04 5.43E+01 2.16E-06 2.00E-00 6.52E-04 4.98E+01 1.31E-05 1.11E-03 8.82E+01 1.26E-05 
Lithium 4.00E+01 4.00E+01 4.68E-03 NO NOAEL No HQ 5.00E+02 5.72E-00 4.62E-00 1.24E-00 1.00E+0 I NO NOAEL No HQ 
Molybdenum 1.00E+01 9.30E+01 1.09E-02 3.82E-00 2.85E-03 5.00E+02 1.33E+01 6.87E-02 1.94E+02 2.33E+0 I 6.20E-00 3.75E-00 
Nickel 	 3.00E-00 4.90E-00 5.73E-04 7.11E+01 8.07E-06 1.00E+02 1.41E-01 1.97E+01 7.14E-03 2.46E-01 1.15E+02 2.13E-03 
Lead 	 1.00E-00 1.00E-00 1.17E-04 6.87E-01 1.70E-04 3.00E+02 8.59E-02 3.93E-00 2.18E-02 1.50E-0 I 1.12E-00 1.35E-01 
Strontium 	 5.90E+02 7.30E+02 8.54E-02 NO NOAEL No HQ 5.00E+02 1.04E+02 1.29E+02 8.07E-01 1.83E+02 NO NOAEL No HQ 
Sulfate 2.10E+02 2.20E+02 2.57E-02 NO NOAEL No HQ 5.00E+02 3.15E+01 NO NOAEL No HQ 5.50E+01 NO NOAEL No HQ 
Thallium 2.00E-00 2.00E-00 2.34E-04 NO NOA EL No HQ 5.00E+02 2.86E-01 3.68E-03 7.78E+01 5.00E-01 NO NOAEL No HQ 
Uranium 2.16E-00 5.93E-00 6.94E-04 NO NOAEL No HQ 5.00E+02 8.48E-01 NO NOAEL No HQ 1.48E-00 NO NOAEL No HQ 
Vanadium 9.00E-00 1.10E+01 1.29E-03 1.16E+01 I .11E-04 1.00E-02 9.11E-04 9.59E-02 9.50E-03 1.24E-03 1.88E+01 6.62E-05 
Zinc 1.70E+01 2.30E+01 2.69E-03 1.67E+01 1.61E-04 1.00E+03 6.58E-00 7.87E+01 8.36E-02 , 	1. 15E+01 2.71E+01 4.24E-0 I 

SVOCs (pg/L) 
Acenaphthene 5.00E-00 5.00E-00 5.85E-04 8.23E+01 7.11E-06 3.90E+02 5.58E-01 4.66E+01 1.20E-02 9.76E-01 1.34E+02 7.30E-03 
Anthracene 2.00E-01 5.00E-00 5.85E-04 3.09E+02 1.89E-06 1.40E+03 2.00E-00 2.66E+01 7.52E-02 3.50E-00 5.03E+02 6.97E-03 
Chrysene 1.00E+01 1.00E+01 1.17E-03 1.16E+01 1.01E-04 1.30E+04 3.72E+01 3.54E-00 1.05E+01 6.50E+01 1.89E+01 3.44E-00 
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Table B-3. Ecological Screening of USGS Surface Water Data for Wildlife Receptors, 

SLAPS/HISS Reach, Coldwater Creek, St. Louis, Missouri (continued) 

Analyte 

• 

Coldwater Creek Mallard duck 

BCF 

Raccoon Kingfisher 

Upstream 
Max 

Downstream 
Cm.. 

ADD 
(mg/kg/d) 

= CM. X CF x 
(112m  + DRm ) 

NOAEL 
(mg/kg/d) 

HQ 
=ADD/ 
NOAEL 

ADD 
(mg/kg/d) 

= Cm.. X CF x 
(BCF x IRK  + 

PRO 

NOAEL 
(mg/kg/d) 

HQ 
=ADD/ 
NOAEL 

ADD 
(mg/kg/d) 

= Cm ., x CF x 
(BCF x IR K  + 

DRK) 

NOAEL
, , 	 _lb./a  

‘1"6"sgi" ' 

HQ 
=ADD/ 

NOAEL 

Fluoranthene 5.00E-01 5.00E-0 I 5.85E-05 1.83E+02 3.20E-07 3.20E+03 4.58E-01 1.33E+01 3.44E-02 8.00E-01 2.97E+02 2.69E-03 
Fluorene 5.00E-00 5.00E-00 5.85E-04 6.38E+01 9.18E-06 8.30E+02 1.19E-00 3.33E-01 3.57E-00 2.08E-00 1.04E+02 2.00E-02 
Phenanthrene 1.70E-00 5.00E-00 5.85E-04 9.35E-00 6.26E-05 1.40E+03 2.00E-00 2.66E-01 7.52E-00 3.50E-00 1.52E+01 2.31E-01 
Pyrene 5.00E-01 5.00E-01 5.85E-05 9.35E-00 6.26E-06 6.10E+03 8.72E-01 2.66E-01 3.28E-00 1.53E-00 1.52E+01 1.00E-01 
2-Chlorophenol 1.30E-00 5.00E-00 5.85E-04 NO NOAEL No HQ 1.00E+05 1.43E+02 NO NOAEL No HQ 2.50E+02 NO NOAEL No HQ 
2,4-Dichlorophenol 5.00E-00 5.00E-00 5.85E-04 NO NOAEL No HQ 1.00E+05 1.43E+02 NO NOAEL No HQ 2.50E+02 NO NOAEL No HQ 
Phenol 1.67E+01 5.00E-00 5.85E-04 NO NOAEL No HQ 7.80E+02 1.12E-00 2.95E-00 3.78E-01 1.95E-00 NO NOAEL No HQ 
bis(2-ethylhexyl)phthalate 5.00E-00 8.40E-00 9.83E-04 6.74E-01 1.46E-03 3.10E+02 7.45E-01 4.87E-00 1.53E-01 1.30E-00 1.09E-00 1.19E-00 
Di-n-butylphthalate 5.00E-00 5.00E-00 5.85E-04 6.80E-02 8.60E-03 5.10E+03 7.29E-00 1.46E+02 4.98E-02 1.28E+01 1.10E-01 1.15E+02 

VOCs (pg/L) 
Methylene chloride 2.30E-00 8.00E-00 9.36E-04 NO NOAEL No HQ 4.00E-00 9.79E-03 2.88E-00 3.40E-03 1.69E-02 NO NOAEL No HQ 
Chloroform 4.00E-01 6.00E-01 7.02E-05 NO NOAEL No HQ 6.00E-00 1.08E-03 7.38E-00 1.46E-04 1.86E-03 NO NOAEL No HQ 
Tetrachloroethene 1.30E-00 3.30E-00 3.86E-04 NO NOAEL No HQ 4.40E+01 4.18E-02 3.73E-01 1.12E-01 7.30E-02 NO NOAEL No HQ 
Trichloroethene 1.40E-00 1.50E-00 1.76E-04 NO NOAEL No HQ 1.70E+01 7.41E-03 1.86E-01 3.98E-02 1.29E-02 NO NOAEL No HQ 
1,2-Dichloroethene 9.00E-01 9.00E-0 I 1.05E-04 NO NOAEL No HQ 8.60E-01 2.93E-04 1.20E+01 2.44E-05 4.84E-04 NO NOAEL No HQ 
1,2,3-Trimethylbenzene 9.00E-01 2.60E-00 3.04E-04 NO NOAEL No HQ 1.00E+02 7.46E-02 NO NOAEL No HQ 1.30E-01 NO NOAEL No HQ 
1,2,4-Trimethylbenzene 1.10E-00 1.40E-00 1.64E-04 NO NOAEL No HQ 1.00E+02 4.02E-02 NO NOAEL No HQ 7.02E-02 NO NOAEL No HQ 
1,3,5-Trimethylbenzene 5.00E-01 1.40E:00 1.64E-04 NO NOAEL No HQ 1.00E+02 4.02E-02 NO NOAEL No HQ 7.02E-02 NO NOAEL No HQ 
1,2,3,5-Tetramethylbenzene 7.00E-01 2.00E-00 2.34E-04 NO NOAEL No HQ 1.00E+02 5.74E-02 NO NOAEL No HQ 1.00E-01 NO NOAEL No HQ 
1,2,3,4-Tetramethylbenzene 1.00E-00 3.00E-00 3.51E-04 NO NOAEL No HQ 1.00E+02 8.60E-02 NO NOAEL No HQ 1.50E-01 NO NOAEL No HQ 
Xylene, Total 8.00E-01 1.00E-00 1.17E-04 NO NOAEL No HQ 1.70E+01 4.94E-03 5.48E-01 9.01E-03 8.61E-03 NO NOAEL No HQ 
Isopropyltoluene 4.00E-01 4.00E-01 4.68E-05 NO NOAEL No HQ 1.00E+02 1.15E-02 NO NOA EL No HQ 2.00E-02 NO NOAEL No HQ 
Acetone 1.70E+01 1.79E+02 2.09E-02 NO NOAEL No HQ 2.00E-01 2.46E-02 4.92E-00 4.99E-03 3.72E-02 NO NOAEL No HQ 
2-Ethyltoluene 4.00E-01 1.10E-00 1.29E-04 NO NOAEL No HQ _1.00E+02 3.15E-02 NO NOAEL No HQ_ 5.51E-02 NO NOAEL No HQ 

Pesticides (pg/L) 
4,4'-DDT 2.60E-01 	2.60E-01 3.04E-05 	L 	3.74E-03 	8.13E-03 1 3.40E+04 	2.53E-00 	3.93E-01 	6.43E-00 I 	4.42E-00 	6.07E-03 	7.28E+02 

Upstream contains USGS Sites 0 (Airport, upstream) and Site 1 (Airport, downstream). 
Downstream contains USGS Sites Gabion Seep, Site 2, Trib. B, Site 3, Trib. C, Site 4, South HISS Trib., Site 5, DS FOMOCO, and Site 7. 
Bold indicates situations where maximum dose exceeds LOAEL 
CF 	= Unit conversion factor = 0.001mg/pg when C„.„ is in pg/L 
1R 1  = Mallard food ingestion rate (kg/kgBW/d)= 0.06 
DRm  = Mallard Water ingestion rate (L/kgBW/d) = 0.057 
1R5  = Raccoon food ingestion rate (kg/kg8W/d) = 0.286 
DRR  = Raccoon water ingestion rate (L/kgBW/d) = 0.08 
IRK  = Kingfisher food ingestion rate (kg/kgBW/d)= 0.5 
DRK  = Kingfisher food ingestion rate (L/kgBW/d)= 0.108 

= No Data 
4,4'-DDT reported as organochlorine pesticides in USGS data 
NOAELs for receptor species are derived in report Tables I and 2; NOAELs for test species are derived in Tables C-10 and C-I I. 
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Table B-4. Derivation of HQs for Wildlife Receptors Exposed to Ecological COPCs in Surface 

Water, SLAPS/HISS Reach, Coldwater Creek, St. Louis, Missouri 

Ecological COPCs 

Coldwater Creek Mallard duck 

BCF 

Raccoon Kingfisher 

Upstream 
Max 

Downstream 
Cm ., 

ADD 
(mg/kg/d) 

= Cm" X CF x 
(IRm  + DItm ) 

LOAEL 
(mg/kg/d) 

HQ 
= ADD/ 
LOAEL 

ADD 
(mg/kg/d) 

= Chan X CF x 
(BCF x 1R R  + 

PRO 

LOAEL 
(mg/kg/d) 

HQ 
=ADD/ 
LOAEL 

ADD 
(mg/kg/d) 

= Cm .. X CF x 
(BCF x IR K  + 

DRK) 

LOAEL
, , 	, i , 	m  

Im"'"' 

HQ 
-ADD/ 
LOAEL 

Inorganics (mg/L) 
Calcium 9.30E+01 9.60E+01 1.12E+01 NO LOAEL No HQ 4.00E+01 1.11E+03 NO LOAEL No HQ 1.93E+03 NO LOAEL No HQ 
Chlorine 2.40E+02 1.90E+02 2.22E+01 NO LOAEL No HQ 5.00E+02 2.72E+04 NO LOAEL No HQ 4.75E+04 NO LOAEL No HQ 
Fluorine 1.10E-00 1.70E-00 1.99E-01 2.04E+01 9.76E-03 5.00E+02 2.43E+02 NO LOAEL No HQ 4.25E+02 3.31E+01 1.28E+01 
Magnesium 3.50E+01 3.80E+01 4.45E-00 NO LOAEL No HQ 5.00E+02 5.44E+03 NO LOAEL No HQ 9.50E+03 NO LOAEL No HQ 
Sodium 1.40E+02 1.20E+02 1.40E+01 NO LOAEL No HQ 1.00E+02 3.44E+03 NO LOAEL No HQ 6.01E+03 NO LOAEL No HQ 
Nitrite 2.20E-00 6.00E-00 7.02E-01 NO LOAEL No HQ 5.00E+02 8.58E+02 NO LOAEL No HQ 1.50E+03 NO LOAEL No HQ 
Nitrate 1.30E-01 3.80E-01 4.45E-02 NO LOAEL No HQ 5.00E+02 5.44E+01 6.96E+02 7.81E-02 9.50E+01 NO LOAEL No HQ 
Ammonia 9.00E-01 1.20E-00 1.40E-01 NO LOAEL No HQ 5.00E+02 1.72E+02 NO LOAEL No HQ 3.00E+02 NO LOAEL No HQ 
Phosphate 4.60E-01 5.20E-01 6.08E-02 NO LOAEL No HQ 5.00E+02 7.44E+01 NO LOAEL No HQ 1.30E+02 NO LOAEL No HQ 
Phosphorus 5.40E-01 6.20E-01 7.25E-02 NO LOAEL No HQ 5.00E+02 8.87E+01 NO LOAEL No HQ 1.55E+02 NO LOAEL No HQ 
Potassium 	 1.50E+01 1.50E+01 1.76E-00 NO LOAEL No HQ 1.00E+03 4.29E+03 NO LOAEL No HQ _ 	7.50E+03 NO LOAEL No HQ 

Meta s (lig/L) 
Cobalt 	 1.00E-00 1.00E-00 1.17E-04 NO LOAEL No HQ 3.00E+02 8.59E-02 4.92E-00 1.75E-02 1.50E-01 NO LOAEL No HQ 
Iron 	 5.00E+01 5.00E+01 5.85E-03 NO LOAEL No HQ 2.00E+03 2.86E+01 NO LOAEL No HQ 5.00E+01 NO LOAEL No HQ 
Lithium 4.00E+01 4.00E01 4.68E-03 NO LOAEL No HQ 5.00E+02 5.72E-00 9.25E-00 6.19E-01 1.00E+01 NO LOAEL No HQ 
Molybdenum 1.00E+01 9.30E+01 1.09E-02 3.82E+01 2.85E-04 5.00E+02 1.33E+01 6.87E-01 1.94E+01 2.33E+01 6.20E+01 3.75E-01 
Strontium 5.90E+02 7.30E+02 8.54E-02 NO LOAEL No HQ 5.00E+02 1.04E+02 1.29E+03 8.07E-02 1.83E+02 NO LOAEL No HQ 
Sulfate 2.10E+02 2.20E+02 2.57E-02 NO LOAEL No HQ 5.00E+02 3.15E+01 NO LOAEL No HQ 5.50E+01 NO LOAEL No HQ 
Thallium 2.00E-00 2.00E-00 2.34E-04 NO LOAEL No HQ 5.00E+02 2.86E-01 3.68E-02 7.78E-00 5.00E-01 NO LOAEL No HQ 
Uranium 2.16E-00 5.93E-00 6.94E-04 NO LOAEL No HQ 5.00E+02 8.48E-01 NO LOAEL No HQ 1.48E-00 NO LOAEL No HQ 

SVOCs (Rip 
Chrysene 1.00E+01 1.00E+01 1.17E-03 1.16E+02 1.01E-05 1.30E+04 3.72E+01 3.54E+01 1.05E-00 6.50E+01 1.89E+02 3.44E-01 
2-Chlorophenol 1.30E-00 5.00E-00 5.85E-04 NO LOAEL No HQ 1.00E+05 1.43E+02 NO LOAEL No HQ 2.50E+02 NO LOAEL No HQ 
2,4-Dichlorophenol 5.00E-00 5.00E-00 5.85E-04 NO LOAEL No HQ 1.00E+05 1.43E+02 NO LOAEL No HQ 2.50E+02 NO LOAEL No HQ 
Phenol 1.67E+01 5.00E-00 5.85E-04 NO LOAEL No HQ 7.80E+02 1.12E-00 5.90E-00 1.89E-01 1.95E-00 NO LOAEL No HQ 
bis(2-ethylhexyl)phthalate 5.00E-00 8.40E-00 9.83E-04 6.74E-00 1.46E-04 3.10E+02 7.45E-01 4.87E+01 1.53E-02 1.30E-00 1.09E+01 1.19E-01 
Di-n-butylphthalate 5.00E-00 5.00E-00 5.85E-04 6.80E-01 8.60E-04 5.10E+03 7.29E-00 4.88E+02 1.50E-02 1.28E+01 1.10E-00 1.15E+01 

VOCs (p.g/L) 
Methylene chloride 2.30E-00 8.00E-00 9.36E-04 NO LOAEL No HQ 4.00E-00 9.79E-03 2.46E+01 398E-04 1.69E-02 NO LOAEL 
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Chloroform 4.00E-01 6.00E-01 7.02E-05 NO LOAEL No HQ 6.00E-00 1.08E-03 2.02E+01 5.34E-05 1.86E-03 NO LOAEL 
Tetrachloroethene 1.30E-00 3.30E-00 3.86E-04 NO LOAEL No HQ 4.40E+01 4.18E-02 1.86E-01 2.24E-01 7.30E-02 NO LOAEL 
Trichloroethene 1.40E-00 1.50E-00 1.76E-04 NO LOAEL No HQ 1.70E+01 7.41E-03 1.86E-00 3.98E-03 1.29E-02 NO LOAEL 
1,2-Dichloroethene 9.00E-01 9.00E-01 1.05E-04 NO LOAEL No HQ 8.60E-01 2.93E-04 1.20E+02 2.44E-06 4.84E-04 NO LOAEL 
1,2,3-Trimethylbenzene 9.00E-01 2.60E-00 3.04E-04 NO LOAEL No HQ 1.00E+02 7.46E-02 NO LOAEL No HQ 1.30E-01 NO LOAEL 
1,2,4-Trimethylbenzene 1.10E-00 1.40E-00 1.64E-04 NO LOAEL No HQ 1.00E+02 4.02E-02 NO LOAEL No HQ 7.02E-02 NO LOAEL 
135-Trimethylbenzene , 	, 5.00E-01 1.40E-00 1.64E-04 NO LOAEL No HQ 1.00E+02 4.02E-02 NO LOAEL No HQ 7.02E-02 NO LOAEL 
1,2,3,5-Tetramethylbenzene 1  7.00E-01 2.00E-00 2.34E-04 NO LOA EL No HQ 1.00E+02 5.74E-02 NO LOAEL No HQ 1.00E-01 NO LOAEL 
1,2,3,4-Tetramethylbenzene 1.00E-00 3.00E-00 3.51E-04 NO LOAEL No HQ - 1.00E+02 8.60E-02 NO LOAEL No HQ 1.50E-01 NO LOAEL 
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Table B-4. Derivation of HQs for Wildlife Receptors Exposed to Ecological COPCs in Surface 

Water, SLAPS/HISS Reach, Coldwater Creek, St. Louis, Missouri (continued) 

Ecological COPCs 

Coldwater Creek Mallard duck 

BCF 

Raccoon Kingfisher 

Upstream 
Max 

Downstream 
Cm.. 

ADD 
(mg/kg/d) 

= Cm„ x CF x 
(112m  + DRN1 ) 

LOAEL 
(mg/kg/d) 

HQ 
=ADD/  
LOAEL 

ADD 
(mg/kg/d) = 

C m ., x CF x 
(BCF x 1R R  + 

DRR) 

LOAEL 

(mg/kg/d) 

HQ 
= 

ADD/ 
LOAEL 

ADD 
(mg/kg/d) 

= CND. X CF x 
(BCF x IR K  + 

DRK) 

LOAEL 
(mg/kg/d) 

HQ 
= 

ADD/ 
LOAEL 

Xylene, Total 
lsopropyltoluene 
Acetone 
2-Ethyltoluene 

8.00E-01 
4.00E-01 
1.70E+01 
4.00E-01 

1.00E-00 
4.00E-01 
1.79E+02 
1.10E-00 

1.17E-04 
4.68E-05 
2.09E-02 
1.29E-04 

NO LOAEL 
NO LOAEL 
NO LOAEL 
NO LOAEL 

No HQ 
No HQ 
No HQ 
No HQ 

1.70E+01 
1.00E+02 ' 
2.00E-01 
1.00E+02 

4.94E-03 
1.15E-02 
2.46E-02 
3.15E-02 

6.87E-01 
NO LOAEL 

2.46E+01 
NO LOAEL 

7.20E-03 
No HQ 

9.99E-04 
No HQ 

8.61E-03 
2.00E-02 
3.72E-02 
5.51E-02 _ 

NO LOAEL 
NO LOAEL 
NO LOAEL 
NO LOAEL 

No HQ 
No HQ 
No HQ 
No HQ 

Pesticides (AWL) 
4,4'-DDT 2.60E-01 	2.60E-01 3.04E-05 	3.74E-02 	8.13E-04 I 3.40E+04 	2.53E-00 	1.97E-00 	1.29E-00 I 	4.42E-00 	6.07E-02 	7.28E+01 
Upstream contains USGS Sites 0 (Airport, upstream) and Site 1 (Airport, downstream) 
Downstream contains USGS Sites Gabion Seep, Site 2, Trib. B, Site 3, Trib. C, Site 4, South HISS Trib., Site 5, DS FOMOCO, and Site 7. 
Bold indicates situations where maximum dose exceeds LOAEL 

CF 	= Unit conversion factor = 0.001mg4ig when C„.., is in pg,'L 
IRm  = Mallard food ingestion rate (kg/kgBW/d)= 0.06 
DRm  = Mallard Water ingestion rate (L/kgBW/d) = 0.057 
IRR  = Raccoon food ingestion rate (kg/kgBW/d)= 0.286 
DRR = Raccoon water ingestion rate (L/kgBW/d) = 0.08 
IRK = Kingfisher food ingestion rate (kg/kgBW/d) = 0.5 
DRK = Kingfisher food ingestion rate (L/kgBW/d) = 0.108 

= No Data 
LOAELs for receptor species areoderived in reporti lables 16 and 17; LOAELs for test species are derived in Tables C-22 and C-23. 
4,4'-DDT reported as organochlorine pesticides in USGS data 
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United States Department of the Interior 

. U.S. GEOLOGICAL SURVEY 

Water Resources Division 
1400 Independence Road 

Mail Stop 100 
Rolla, Missouri 65401 

RECEIVED 
FEB 20 Ma 

FIEWEI 

February 5, 1998 

Mr. Dan Wall 
U.S. Environmental Protection Agency 
726 Minnesota Avenue 
Kansas City, Kansas 66101 

Dear Dan. 

This letter summarizes the data collected during the USGS seepage runs and water-quality reconnaissance of 
Coldwater Creek in the vicinity of the SLAPS (St. Louis Airport site). This work was done at the request of 
the U.S. EPA and was conducted between August and December 1997. The work was performed as part of 
the USGS suppon to the U.S. EPA under LAG agreement DW1495 1 117-01-0. The objectives of the seepage 
runs and water-quality reconnaissance were to: 

111 	1. Determine if Coldwater Creek is a gaining or losing stream in the vicinity of 
the SLAPS. 

2. Determine the concentrations of chemical constituents in Coldwater Creek 
upstream and downstream from the SLAPS. 

3. Determine the physical, mineralogic, and chemical composition of stream-bed 
sediments in Coldwater Creek upstream and downstream from the SLAPS. 

Enclosed are figures and tables referenced in this letter. Also enclosed are supplemental data consisting of a 
summary of each individual seepage run. Water samples were collected during the August 11-12, 1997, and 
November 24-25, 1997, seepage runs. Stream-bed sediment samples were collected during the September 3. 
1997, seepage run. Due to the lack of significant runoff events during the late summer and early fall of 1997, 
one data collection objective was not met during the project—the collection of runoff-water samples from 
Coldwater Creek. Runoff sampling of Coldwater Creek was to be coordinated with DOE (Department of En-
ergy) runoff sampling at weirs that were scheduled to be installed at the SLAPS. No communication has been 
received from the DOE regarding the =Ns of the weirs or runoff sampling. The following table summarizes 
each seepage run and the types of data collected. 

• 
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Table !. Surrimary of seepage runs made on Coldwater Creek in the vicinity of the SLAPS. 

2 

• 

Trip 	Dates Stream reach (fig. I 1 MIMILItittflItnn made and samples collected 	Flow conditions Comyr.ents 

1 August 11.12. 
1997 

Above Luneen Air- 
port to 1470 cross- 

Disc ,'large. field parameters. VOC scan. molar- 
trace element:. nutrient:. VOCs. semivoiatiles. 
pesticides. radionuclides. Data listed in laDie 2. 

Summer low-base 

flow. Un.sucle trib- 
wary inflows. 

MI data collection 

objectives trier. 

2 September I. 
1997 

downstream Lam- 
ben Airpon to 
FOMOCO railroad. 

Bed-sediment samples from sites upstream from 
Lamben Airport to 1-270. Samples colleetto for 
grain-sae. mineralogy. inorganic chemistry. 
VOCs. sentivolatilu. orgenochlonne pesticides. 
and radionur.iides. Discharge. field parameters. 
and VOC scans from downstream Lambert Air. 
pen to FOMOCO railroad. Sediment data listed 
in tables 4 and 4e. 

Summer low.base 
flow. Unstable ital. 
utary Inflows. 

All data collection 
objectives met. 

September 4. 
1997 

Downstream Lam- 
ben Airport to 
FOMOCO talirosd. 

Discharge. field parameters. VOC scan. Summer low-base 
flow. Stable tribu. 
tory inflows. 

Seepage measure- 
menu made under sta. 
ble stream and 
tributary now condi. 

lions. 

Novernoer 24, 
1997 

..-- 

Upstream UMW! 
Airport to 

FOMOCO railroad. 

_....—....- 

D.L—ntqt, field parameters. major ions and num. 
eats. VOC scan. radionuclides. Data listed in 
table 3. Radionuclide samples also collected from 
Irthireuiaa 8 and C. 

Fall low.base flow. 
Unstable tributary 
inflow' 

MI data collection 
objectives met. 

November. 25 
1997 

McDonnell Blvd. to 

FOMOCO railroad. 
Discharge and specific conductance at sun 2.3. 
and 4 only.,5een from SL/25 rebion will ;dem-  

fiod and sampled for major tons. VOC scan. anti 
radionuclides (data in table 31 

• 
.. 

Fel low-base now. 
Stable tributary 

inflows. 

Data collection objet.  
five met. Discharge 
measurements made 
under stable stream 
and tributary flow con-
ditions. Increased spe-
cific conductance. 
alkalinity. nitrate. TCE 
arid uranium in gabton 
wall seep. 

Objective I at  

• 

Seepage runs were made during summer base-flow and fall base-flow conditions. Small diffuse ground-
water inflows may be obscured by plant uptake along the streambank during the growing season; thus. 
seepage runs were done during both the summer and fall. Discharge measurements were made using stan-
dard USGS protocols and a pygmy current meter. Although only two seepage runs were planned, three ad-
ditional seepage runs or partial runs were made because of unstable tributary inflows. During the initial 
seepage run in August, the stream reach (except for the section beneath the airport) from Banshee Road 
(site 1, fig. I) to the 1-270 overpass (site 7, fig. 1) was waded. All tributaries and other inflows were noted 
and their discharges measured (if a suitable section could be found) or estimated. Suitable stream channel 
cross sections for discharge measurements were found at all locations except for the site downstream from 
the airport (site 1, fig. I). The large number of rocks and debris at site 1 made the results of discharge mea- 



3 

surements at this site equivocal and no subsequent measurements were made. Some difficultly also was en-
countered while attempting to measure discharge at the Ford Motor Co:npany (FOMOCO) railroad crossing 
(site S. fig. 1) because of debris and the inflow from the south HISS (Hazelwood interim storage site) tribu-
tary. After the initial seepage run, subsequent measurements were made about 150 yards upstream from the 
FOMOCO railroad crossing (site 53., fig. 1). Three tributaries (trib. A, B, C, fig. 1) were observed flowing 
during all seepage runs (fig. 1). The discharge of tributary A was r.egiigible (less than 0.1 gpm) whereas the 
discharge of tributaries B and C ranged between about 0.03 fr 3/s (cubic feet per second) and 0.6 ft 3/s (supple-
mental data summaries for each seepage run enclosed). 

Results of the seepage runs indicate that no measurable diffuse inflow from ground water could be detected 
along the reach of Coldwater Creek from Banshee Road (site 1) to above the FOMOCO railroad crossing 
(site 5a). The minimum quantity of inflow that could be measured was about 0.01 to 0.02 ft 3/s. During the fi-
nal seepage run on November 25, 1997, an area or:wet streambank was observed on the south side of the 
creek in the vicinity of monitoring well 1353W06S that may indicate bank seepage (fig. 1). The DOE ground-
water flow model was calibrated using the assumption that base flow in Coldwater Creek is 1.3 ft 3/s. Results 
of the November 24-25, 1997, seepage runs indicate that the base flow of Cn1dwater Creek. excluding indus-
trial inflows from the airport and tributaries B and C, is about 0.2 ft") :S. 

Obigttive 2 data 

Water-quality samples were collected from several sites along Coldwater Creep using standard USGS proto-
cols for collecting flow-weighted samples. Samples were collected in a teflon sampler and composited in a 3- 
liter teflon bottle. Field measurements (pH, temperature, and specific conductance) were made at the stream. 
Alkalinity titrations were made in the field immediately after sample collection. All procedures for the col-
lection, preservation. and shipping of samples described in the Sampling and Analysis Plan submitted to you 
in August 1997 were followed. 

Visual observations of Coldwater Creek made during the August and September seepage runs indicated the 
presence of floating fuel, probably kerosene, covering the water surface at sites 1 and 2 (fig. 1). During the 
November seepage runs, a thin film of fuel covered the water surface at sites 1 and 2. and pockets of floating 
fuel also were observed downstream at sites 3 and 4. Oil recovery booms were observed across the Creek be-
tween McDonnell Blvd. and the airport during the August and November seepage runs. 

fluctuations of industrial inflows made sampling the same parcel of water as it moved downstream impossi-
ble as evidenced by the changing specific conductance values with distance downstream during most seep-
age runs. The variable discharge and specific conductance values during the August 11-12 seepage run 
indicate that although no significant precipitation had occurred for 2 weeks, the creek was not at stable low-
flow conditions (fig. 2). The unstable tributary inflow may obscure subtle changes in water-quality In the vi-
cinity of the SLAPS. 

Analyses of water samples collected on August 11-12 (table 2) indicate that Coldwater Creek contains rela-
tively large concentrations of sodium (Na; 78 to 99 mg/I.. (milligrams per liter)), chloride (Cl; 73 to 120  In8/ 
L), and sulfate (SO4; 130 to 220 mg/L). The concentrations of Na, CI, and SO4, generally are larger than 
those found in shallow ground-water at the SLAPS and ball fields. Jim Vandike (Mo DGLS) has suggested 
that the large Na and CI concentrations are caused by the excessive amount of road salts applied in urban ar-
eas. There were no obvious trends in the concentrations of inorganic constituents with increasing distance 
downstream except for concentrations of dissolved Cr (chromium) and U (uranium). Concentrations of Cr 
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increased from 1 ug/L at site 0 (above the airport) to 54 ug/L downstream from the airport at site 1 (table 
2). Concentrations of dissolved and total U increased slightly from 0.7 ug/L (micrograms per liter) at site 0 
to maximums of 2.4 and 2.5 ug/L in the sample collected below McDonnell Blvd. (site 2; table 2). The 
concentration of NO2+NO3 t  (total nitrite plus nitrate) downstream from the ballfields (6 mg/L at site 4) 
was larger than concentrations in samples collected upstream at sites 0, I, or 2 (table 2). Concentrations of 
VOC such as PCE (tettaenlotoethene), TCE (trichloroethene), and substituted benzenes, and semivolatile 
organic compounds increased substantially from below or near the detection limit in the sample upstream 
from the airport (site 0) to several tens of micrograms per liter at sites downstream from the airport (fig. 3). 
The apparent decrease in concentrations further downstream at sites 5 and 7 may be related to the variable 
flow conditions at the time of sampling (fig. 2). Concentrations of acetone increased dramatically from less 
than 20 ug/L (estimated concentrations) in .sampies from sites above 1-270 to 179 ug/L in the sample col-
lected downstream from 1-270 (site 7, table 2). No organo-chlorine pesticides or polychlorinated bi-phe-
nyis (PCBs) were detected in the water samples. 

During the November 24-25, 1997, seepage run, Coldwater Creek was at lower base-flow conditions, and 
stream discharges were smaller and specific conductance values were larger than those measured during 
the August 11-12, 1997 seepage run. An abbreviated list of chemical constituents was analyzed in water 
samples collected during November (table 3). Only the reach upstream from the airport (site 0) to down-
stream from the ballfields (site 4) was studied. Concentrations of major ions in the November water sam-
ples were larger than those detected in the August samples, especially concentrations of U. Concentrations 
of U and total U increased from about 1.4 ug/L at site 0 to a maximum of 5.6 and 5.9 ug/L in the sample 
collected downstream from McDonnell Blvd. (site 2, fig. 4). Concentrations of U and total U were smaller 
further downstream at site 3(5.1 ug/L) and site 4 (5.2 ug(L and 4.9 ug/1.). 

A probable cause for the increase in U and total U concentrations in Coldwater Creek between sites 1 and 
2 is the presence of a seep at the base of the SLAPS gabion wall. The seep is about 100 yards downstream 
from site 1 and was observed during the November 25, 1997, seepage run (fig. 1). No obvious flow could 
be discerned from the seep, but the specific conductance values (2,500 uS/cm (microseimens per centime-
ter at 25 degrees Celsius]) and concentrations of alkalinity (486 mg/I. as CaCO3), NO2+N03 1  (62 mg/L), 
strontium (Sr, 650 ug/L), and U (2,002 ug/L) in a sample from a pool at the base of the gabion wall were 
larger than those in the main stem of Coldwater Creek (table 3). Discharge from the pool into the main 
stern of the creek was estimated at less than 0.005 ft/s. A field GC (gas chromatograph) scan of a sample 
from the pool detected 8 ug/L of TCE (trichloroethene) and 4.6 ug/L of cis-DCE (1,2-dichloroethene) at 
concentrations that were larger than those detected in the creek sample collected at site 1 the previous day 
(1.8 ug/L TCE and 2.2 ug/L cis-DCE, supplemental data for November 24-25 seepage run). Given that the 
discharge of Coldwater Creek at McDonnell Blvd. on November 25, 1997, was about 0.9 fr 3/s, and assum-
ing that the seep flows continuously and all of the increase in U in Coldwater creek between sites I and 2 is 
due to the seep (difference of about 4.5 ug/L), the annual load of U discharged by the seep is about 1 kg 
(kilogram) per year. 

Obfective 3 data 

Seven composite stream-bed sediment samples were collected from Coldwater Creek in the vicinity of the 
SLAPS during September 3.4, 1997 (tables 4 and 4a). Composite sediment samples were collected from 
the upper 5 cm (centimeters) of sediment at each site. A total of 30 subsamples were collected at each site 
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by collecting l 0 subsamples at equal-width intervals across the stream along 3 transects spaced 50 ft (feet) 
apart. The subsamples were composited in a stainless steel bowl or plastic bag and thoroughly mixed be-
fore filling the appropriate sample jars. The samples were analyzed for grain-size, bulk mineralogy, ele-
mental composition, radionuclides (a split sample also was sent to the DOE). VOCs, semivolatile organic 
compounds, and organochlorine riesticides. The sediment samples were comprised mainly of sand-sized 
material (about 84 to 99 percent by weight) with smaller quantities of silt and clay (table 4). Samples col-
lected downstream from McDonnell Blvd. generally contained a larger percentage of silt-size material than 
those collected upstream from McDonnell Blvd. (fig. 5). The sediment samples were composed mainly of 
calcite, dolomite, and potassium feldspar with samples collected downstream from the airport containing 
larger quantities of potassium feldspar (table 4). Concentrations of most metals, especially Cr and Cu (cop-
per) were largest in the sample collected at siteI but did not appear to increase downstream from the 
SLAPS (fig. 6). Concentrations of U increased only slightly from 3 tug/kg (milligrams per kilogram) in 
samples from sites 0 and I (upstream from the SLAPS) to between 4 and 5 mg/kg in samples collected 
downstream from the SLAPS. All of the stream-bed sediment samples contained large concentrations of 
semivolatile organic compounds (fig. 7). The largest concentrations were in samples collected downstream 
from the airport, but even the sample collected from site 0 had large concentrations of sernivolatile organic 
compounds. The large concentrations of sernivolatile organic compounds detected is expected because the 
stream sediments had an oily appearance and smelled strongly of petroleum products. Drips from tank cars 
had stained rocks and soils beneath the railroad crossings at sites 2 and 5 (fig. 1). Few, if any, VOCs were 
detected--none of which were chlorinated solvents (table 4). No organo-chlorine pesticides were detected 
in any of the streambed-sediment samples (table 4). 

The DOE HISS lab analyzed a split of each bed-sediment sample for an extensive suite of radionuclides 
(table 4a) in both the fine (silt and clay-size) fraction and the whole sample. This was done to help deter-
mine the size-fraction where most of the radionuclides reside. Generally, the fine fraction contained larger 
concentrations of radionuclides than did the whole sediment (figs 8 and 9). Similar to the L1SGS analytical 
data, concentrations of U increased slightly downstream from the SLAPS as did concentrations of Mita 
(fig. 8). Concentrations of 230 rh increased substantially downstream from the SLAPS and were the largest 
in the sample from site 3 (fig. 9). Elevated 230Th concentrations (more than 3 times those in the sample 
from site 0) were detected in all samples collected downstream from the SLAPS, including the sample col-
lected downstream from 1-270 (fig. 9). No obvious trends were detected in the concentrations of other radi-
onuclides. such as the actinides; however, detection limits were rather large for some isotopes. 

Summary 

• 

Results of the various seepage runs indicate that no measurable quantity of diffuse ground-water inflow 
could be detected along Coldwater Creek in the vicinity of the SLAPS. The minimum flow that could be 
identified was between 0.01 and 0.02 ft 3/s. However; an area of wet streambank in the vicinity of well 
B53W06S, suggesting bank seepage, was observed during the November 24-25. 1997, seepage run. A seep 
from the beneath the SLAPS gabion wall also was identified during the November seepage run. Analysis 
of water samples from the seep indicate the presence of elevated specific conductance values (2,500 uS/ 
cm) and concentrations of alkalinity (486 mg/L as CaCO3), NO 2-4-N03 1  (62 mg/L), Sr (650 ug/L). U (2,002 
ug/L), and TCE (8ug/L) compared to water samples collected from Coldwater Creek upstream from the 
seep. Concentrations of U in Coldwater Creek downstream from the eabion wall seep were larger than 
those upstream from the SLAPS. Increased concentrations of U and fIC‘Th were detected in shallow (0-5 
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• cm deep) stream-bed sediment samples downstream from the SLAPS. 

Please contact me at 573-308-3678 if you have any questions regarciing the data. 
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.73ohri .. Schumacher 

Jim Barks, U.S. Geological Survey Water Resources Division, Missouri District 

Richard Cavanagh, St. Louis County Department of Health 
Larry Erickson, Missouri Department of Natural Resources 
Mimi Garstang, Missouri Department of Natural Resources. Division of Geology and Land 

Survey 
Greg Hempen. U.S, Army Corps of Engineers 
Dave Miller, SAIC 
Dan Wall, U.S. Environmental Protection Agency 
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Table 2. Field measurements and concent•abons cbetrucal constituents in water samples =deleted during the August 11-12. 1997 seepage run. 

(US. v pitmans-, DS. downstream: c. Less marc -.. no data: 1. crumatod virus: mg/L naib erarn pa au= 
microgram pa titer. pCi/L picoarne per liter 1. aromas concastrassanil 

, 

two Aalr 	_Sift 2 	
DILA) 5-1-1EGA )1 

Sits 4 	South HISS 	 Sits 7 
Description 	 (US 'Coon) (OS airon ) (DS McDaniel blvd.) (DS bastields) Mb. 	nu 5 (OS FOMOCC (I-7701 	Blanc  

0 	1 	 2 	 4 	g 	5 	5 	7 	I 
Fold ID 

1/11/97 Dua 	 1/17197 	EA IM7 
Tune 	 1330 	1415 	 1543 	

1111/97 	1/12/97 	1/11/97 	1/12/97 U12/97 1/13/97 
1715 	143 	13113 	1000 	1100 	740 

Q (11J/Jac) 	 0.29 	1.17 	 1.31 	 1.52 	0.51 
Conductance tuS/unl 	190 	1.025 	 1.027 	 1.009 	156 	1.012 	1.027 	946 	1 
Tamps.-more e CI 	27.3 	23.7 	 24.9 	 263 	24.5 	ass 	243 	244 
PH 	 7.12 	7.97 	 7.14 	 7.52 	7.6 	7.73 	712 	733 	5.74 
Alkalinity (pH 41 mg/1.) 	149 	160 	 151 	 135 	117 	120  124 	121 	-  
Hardness (as CaCO3 mg& 250 	240 	 210 	 210 	310 	:so 	230 	240 	- 
Ca (rrtg/LI 	 63 	55 	 63 . 	 60 	46 	so 	

n 	
SS 	0.02 

MC 07114-) 	 23 	26 	 29 	 27 	72 	26 	26 	23 	0.001 
Na (mg/L) 	 71 	92 	 94 	 U 	U 	99 	91 	92 	0.1 
K(o1111) 	 5.4 	10 	 II 	 9.9 	4.7 	9.3 	1.3 	1.3 	0.1 

120 	n 	 99 	 103 	73 	103 	94 	95 	0.1 
SO. 01344 	 130 	210 	 210 	 190 	720 	720 	203 	190 	0-2 
EOM/L.) 	 0.6 	1.1 	 1 	 1.7 	1 	1.2 	1 	I 	0.1 
CN (gawk) 	 .01 	.01 	 .01 	 .01 	.01 	.01 	- 	.01 	- 
NO2•1403 (total as N.) 	.13 	2.2 	 24 	 6. 	.9 	3.4 	2. 	7.1 	.02 
NO2 (tout as N) 	 .019 	.13 	 .16 	 .22 	.09 	.111 	.17 	.15 	.01 
14H3 (tout as N) 	 .19 	.32 	 .41 	 47 	.19 	.44 	34 	.12 	.02 
P (ffIlt.) 	 .23 	.16 	 .14 	 .13 	.14 	.13 	.13 .11 	.02 
PO4 (ng.) 	 .26 	.16 	 .16 	 .1 	.17 	.1 	.15  .12 	.01 

TRACE ELEMENTS AND RADIONLCUDES. DI MICROGRAMS PER LITER (DISSOLVED UNLESS NOTED Cr 
Sb„,t (total) 	 1 	1 	 1 	 1 	1 	1 	- 	1 	1 
As 	 7 	3 	 3 	 3 	3 	3 	- 	3 	1 tool 
Ra 	 120 	76 	 17 	 94 	71 	91 	98 	

100 	
.2 

lis 	 .5 	.5 	 .5 	 .5 	.3 	.5 	.5 	.5 	.5 
a 	 100 	160 	 130 	 140 	ISO 	140 	-. 	130 	S 
GI 	 .3 	i 	 .5 	 .6 	.5 	.5 	.3 	.3 	3 
Cr 	 1 	54 	 36 	 50 	1 	15 	2.7 	1 	1 
Co 	 1 	1 	 1 	 1 	1 	I 	1 	1 	1 
Co 	 1 	7 	 I 	 1.3 	2 	4 	3 	3 	I 
Fe 	 30 	50 	 30 	 30 	30 	20 	30 	10 	1 
Pb 	 1 	1 	 1 	 1 	1 	1 	1 	1 	1 
La 	 20 	40 	 do 	 do 	40 	40 	40 	40 	4 
Hg_t (tou1) 	 .1 	.1 	 .1 	 .1 	.1 	.1 	•1 	.1 	.1 
Mot 	 630 	160 	 210 	 220 	160 	210 	47  360 	230 	.2 
Mo 	 6 	10 	 10 	 ID !. ' 	93 	SO 	 U 	2 
Ni 	 3 	3 	 3 	 4.9 	3 	4 	3.2 	4 	I 
S. 	 I 	I 	 I 	 I 	 I 	l 	- 	I 	1 
Ag 	 1 	1 	 1 	 I 	1 	1 	1 	1 	1 
Sr 	 370 	380 	 403 	 400 	290 	400 	390 	 .5 
TI 	

7  
2 	2 	 2 	 2 	2 	2 	- 	 2 

✓ 2 	9 	 Ir. 	 5 	1 	3 	4 	4 	I 
ZA 	 2 	17 	 Is 	 23 	9 	14 	13 	10 	1 
U 0.7 	0.9 	 2.4 	 2.1 	0.6 	1.6 	 1.8 	- 
U. total 	 0.7 	1 	 25 	 2 	0.7 	1.9 	1.1 	1.9 
23611.a (pCi/L) 	 Ill 	.111 	 .11 	 .171 	.121 	.171 	- 	.131 	- 
726Ra. tour IpCi/L) 	.191 	.11 	 c.1 	 .121 	.111 	.273 	<2 	.241 	- 
2231ta (palL) 	 4.1 	(.1 	 (.1 	 4.1 	4.1 	4.1 	- 	4.1 	- 
27.1Ra. total (pCi/L) 	4.3 	41 	 (.1 	 c.1 	c.1 	c.t 	cl 	<A 	- 
230Th I ?CO.) 	 c.t 	(.1 	 .c.1 	 4.1 	c.1 	0...1 	 (..1 	- 
230Th. total I pCi/L) 	<.1 	(. 3 	 <a 	 4.1 	.$1 	(.1 	41 	.31 	- 
232Th OM) 	 (.1 	4.1 	 c.1 	 e.1 	<A 	e.1 	 43 	- 
23IIIi. tosai(p0/2) 	<A 	4.1 	 c.1 	 c.1 	c.1 	cl 	el 	<-1 	- 
Coma alpha. tool (pCt/L) 	- 	- 

- - 	- 	- 	- 	- 	- 
Grew INIA. total (pal.) 	- 	- - 	 .. 	- 	- 	- 	- 
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Table 2. Field measurers:gnu sad concenumnons a chemical constituents in water samples collected during the August 11.12. 1997 seepage run. 

(US. upstream OS. dovnumanc c. Leas than: no dsra: 1. esucnawd value: mg/L. :lathe:ern pet Itter: ug/L 
samogram pat our. pCtiL pmune per mar: 1. esamaiest eoneencruton11 

Sib 0 	Silo 1 	 Sits 2 	 Site • 	South HISS 	 Site 7 
°maim ton 	 rus moon) (DS avow) (DS McDonnsd blvd.t (DS balle14.1 alb. 	use 5(05 FOMOCC (1.2701 	Slant 

VOLATILE ORGANIC COMPOUNDS DETECTED (TOTAL EN WATER. ue:L1 
Methylene ddoterie 	.3e 
Chloroform 	 <.4 
PCE 	 <A 
TCE 	 (.4 
cas.1.2.13(ehloroethene 	<A 
1.7.3.Tritneutyinenzene 	(.4 

1,2.4-Trirreasylbemene 	(.4 
1.3.3.Trininhylbenzene 	<.4 
1.2.3.5.Tetrarreshylbenzew 	<.4 
1.2.3.4-Teassimthylberutew 	v.4 
Xylem... (tot) 	 (4 
p.bockerfitolucno 	 <-4 
Acetone 	 44 

2.E.th7ltelawle 	 (.4 

2.3 2 1 041 7.4 .7 1.2 
.3 3 <.4 .6 e (.4 e.2 <.2 
1.3 1.4 3.3 4.4 1.4 .54 C.4 
1.4 1.4 1.5 4.4 .6 ...4 .3 
.9 .9 44 44 <.4 4.2 (.2 
.9 •1 2.5 4.4 44 <I v.2 
1.1 .7 I4 4.4 .c.4 42 v...2 
.3 .3 1.4 it.4 4.2 <I <.2 
.7 .9 2. 44 41 <.2 41 
lo 2e . 	34 (.4 <-2 <.2 <..2 
.1 .44 I. 4.4 41 42 41 

4.4 4.■ 44 44 4.2 (.2 4.2 
17e 13. 10o so 4.4 64 179 
cA .3 1.1 <A 42 4.4 44 

Acemohthsfts 

Clarysene 
Suoranthene 

Simms 

Plteherehrene 

PrIsli 
Clebreophered 

41112.41.Diehloropitenol 
Phut°. (611-5010 
BIS (24 thytheayl) phtham 
Dinberylphshalose 

Substituted benzenes. etc- 
TOTAL. TARGET VOCr 

TOTAL SIDtUVOLATTLE 

S.I (1.2Dichioneesnano 

S.2 (Toluene 01) 
S-3 (1.4 BrFl.bonsene) 

SEMIVOLAITLE ORGANIC COMPOUNDS DETECTED (TOTAL EN WATER.uw13 
<3 .71 

Anthracerre 
 <5 	 31 	d 	<5 <5 <5 _ 

.011 .21 <5 	 4.5 	4.5 	45 <5 <5 _ 
10 10 10 	 10 	. 	10 	10 .3 1 10 • 

A 1 .5 1 .53 	 .41 	.41 	.3 1 .4 1 .3 I - 
<3 1.0 1 .4 1 	 v.51 	J 	<3 <5 <3 - 

.051 1.71 33 	 .33 	.013 	<5 .043 0 - 

.51 .3 1 .53 	 .41 	.3! 	.43 .41 .43 - 
<5 1.33 <5 	 .31 	<I 	<5 <5 <5 - 
.3 1 

0 
<5 

16.7 
<5 	 <5 	<5 
.5 / 	 <5 	

<5 

<I 	 <5 

4.1 
<5 

<5 
<5 

- 
- 

43 <5 <1 	 1.4 	<5 	<5 <5 <5 - 
<3 <5 <5 	 473 	cg 	<5 <5 <5 - 

0 7.5 11.1 	 I1A 	0 	0.2 0 0 - 
0. 10 9 	 72 	o 	4 I III 

1.1 2L6 24 	 15.6 	.7 	.7 1.1 .7 

VOC SURROGATE RECOVERIES (PERCE.VT) 
97 91 102 	 103 	99 	97 99 101 - 
S, 103 99 	 100 	99 	98  
911 98 99 	 101 	97 	94  

CHLORINATED ORGANIC COWPOUNDS (TOTAL DI WATER ug/L) 
Orgenochlorine pesticides 	<0.26 	<0.26 	 <026 	 40.26 	<0.26 	<0.26 	<0.26 	<0.26 
Gros. PCBs 	 <0.26 	<0.26 	 <0.26 	 <0.26 7: . 40.24 	<0.26 	<0.26 	<0.26 
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Table 4. Physical. trunerslogsc. arta checrucal composttion of tarn bed sediment samples from Coldwater Creek. 
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Desennuun 	 L'mu 	NS 3 non I (DS airman t McDonnell blvd.I 	(DS baUflelds1 F014000 RR) t1.270) 

Dam 	 914197 	91397 	9/1/97 	SV3/97 	913/97 	913197 	914197 

lime 	 930 	1315 	1613 	1300 	1 700 	1100 	113 

GRAMSIZE AND BULK MINERALOGY (RELATTVE ABUNDANCEI 
Sartd•size and larger 	 Patent 	91.1 	91.3 	$4.3 	17.9 	14.1 	19.3 	17.4 
Silt 	 Parent 	4.2 	1.2 	 115 	11.1 	14.5 	9.3 	11.5 
Clay 	 Patent 	1 	0.3 	 1.2 	1 	1.4 	11 	Li 
Quanz 	 Puma 	so 	n 	32 	II 	21 	 31 	19 
Calcite 	 Pusan 	31 	15 	 23 	27 	34 	 29 	27 
Galante 	 Percent 	13 	7 	 g 	9 	6 	 6 	7 . 
Potassium Mama: 	 Percent 	11 	26 . 	 17 	32 	II 	 23 	25 
Pagiociase 	 Patent 	12 	12 	 11 	12 	12 	 10 	10 
Mica 	 Percent 	1 	 1 	 1 	41 	2 	 1 	I 
Khanna. 	 Percent 	1 	 ad 	 nd 	1 	ad 	 nd 	1 
Hticribiends 	 Percent 	1 	nd 	 nd 	lid 	nd 	 net 	1 

ELE3rEvrAL COMPOSMON OF THE CLLYSILT MESS THAN 0.013 mum FRACTION 
A/ 	 weight perms 

Ca 	 waste percent 

Ft 	 vasty paean 

X 	 watglit perms 

Ng 	 weight permit 

Na 	 weight paces 

P 	 whoa percent 

Ti '4 	 weIght percent 

Mn 	 mr/t1 
Ag 	 mitt1 	• 

As 	 infit 4 
AY 	 "gilt g 
Ii 	 nits 
Be 	 milk! 
Si 	 milt f 
Cd 	 411/41 
Ce 	 rrepkg 
Co 	 Mkt 
Cr 	 104A1 
Cu 	 n'4114 . 
Eu 	 mlit I 
Ga 	 01141 
Ho. 	 001 

U mi/k1 
Li 	 f7104 
Mt 	 ergIA r 
Nb 	 14011 
So! 	 fritskt 

75 

1 

(5 

110 

Ni 10144 
40 Ph 

Sc 	
10144 

1121Agt 
Sis 	 frolikf 
Sr 	 ^Vit1 

5.1 

3.9 

L7 

13 

0.99 

1.0 

0.15 

0.21 

2= 

33 

13 

4.2 

1.1 

2.1 

036 

0.17 

0.11 

3.200 

4.7 

2.9 

2,7 

L6 

0.13 

0.99 

0.12 

0.29 

930 

3.3 

2.3 

3.1 

1.6 

0.19 

0,95 

0.10 

0.30 

1.403 

4.9 

2.3 

2.7 

1.3 

0.70 

0.93 

0.09 

0.30 

130 

5.1 

3.2 

3.3 

1.6 

0.97 

0.95 

0.12 

0.30 

1.600 

(2 4 3 c2 c2 c2 

< 10 13 10 4 10 < 10 10 

< 11 41 41 4 1 41 <1 

190 770 660 110 660 720 

2 < 1 1 1 1 1 

c 10 (10 4 10 4 10 (10 4 10 

4 2 < 2 < 2 < 2 4 2 
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31 30 1,.. I - 16 23 17 26 

76 140 91 71 74 16 
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Sits 0 
Desertenton 	 Uniu 	(US atroorti (OS 3sroort) Me 

	

Sill I 	4111402111)S ii, 

. ■ 	1 	ao  iv 	•-• 	. 	1 • i 1 
Ta 	 m6A1 	C40 	c40 	<40 	<40 	c40 	<40 	<40 
Th 	 =As 	1 	9 	 7 	9 	II 	9 	9 
Li 	 intAl 	3 	3 	 4 	4 	4 	5 	4 
V 	 RIA1 	99 	13 	73 	16 	79 	92 	13 
Y 	 NsWkl 	24 	11 	20 	22 	21 	23 	22 
Ylt 	 miltil 	3 	2 	 2 	2 	1 	3 	2 
Za 	 opts 	210 	490 	LIO 	140 	140 	140 	210 

MOLSTURE CONTENT AND SIAINIARY OF ORGANICS DETECTED 
Metiaatra I percent I 	 weight meow 	17 	16 	11 	13 	16 	17 	19 
osto (diata4 range °musical 	 felAgC 	230 	300 	320 	35C0 	440 	670 	ISO 
Mild wets VOC..1 	 ert 11 	ad 	ad 	fie 	ad 	ad 	ad 	nd 
Total T1D VOC4 	 11 9411 	nd 	123 	63 	19 	0 	57 	92 
TOW target SCRIIVOilliki 	 °Pi 	13.100 	29.400 	36.700 	1.320 	51.100 	21.400 	12a20 
Total TED otauvoiattlat 	 Witt 	44.9110 	67.130 	73.350 	61.770 	71.310 	65.110 	64.260 
Total VOCt pita seaveotaidaa 	 awItg 	63.010 	97,353 	110.113 	70.109 	131.110 	16.637 	76472 
Organocadonne pentodes 	 oll&S 	<.02 	<112 	al2 	<.02 	4.02 	4.02 	<-02 

SLNETVOLATILE ORGANIC CONTPOUNDS DETECTED (TARGET1 
Aideamass 	 oVtt 	ad 	tat 	ad 	nd 	2.000 	nd 	ad 
114nzatalandwar.ene 	 efoki 	1.400 	2.300 	2.600 	630 	4.200 	1.700 	930 
Illanacab)floorawasas 	 ithf 	1.100 	1.300 	1900 	370 	3.200 	1.300 	990 

0  BoaratkUluoroandseno  .01 1100 1.400 2.200 330 3200 1200 900 

Boma g.h.11parylene IIVIEt WO 1.100 2.300 $30 3.200 1.300 770 
Ramat afore= ' log 

 

3.300 1.700 2.403 620 3.700 3.700 990 
Chrystoo 8111k1 1.100 2.400 3.200 170 4.400 ad I.300 
DibenztaNandwaratna 	 otok1 	ad 	ad 	?CO 	ad 	ad 	1.100 	ad 
bisi 2.adrase.ty1)phthalata 	 0111k5 	ad 	rat 	4.100 	ad 	2.400 	ad 	ad 
Fluotantaens 	 101 	5.200 	7.100 	1.103 	1.000 	14.000 	5.700 	2.900 
b14antal.2.3-cd1pyrene 	 elik1 	$03 	1.300 	2.04:0 	510 	3.000 	1.200 	750 
Pitenandeata 	 witkg 	2.500 	3.700 	3.600 	1.000 	9.200 	2.600 	1100 
Pm+. 	 ellki 	2.000 	4.000 	3.603 	1.000 	6.403 	2.440 	1.400 

SEMFVOLAT/LE ORGANIC COhrPOUNDS DETECTED (NON•TARGET) 
3-Pentea4.ona. 44rtanyl 	 Irks 	ea 	oi 	ad 	210 	ad 	ad 	ad 
2-Pentanone.41-1.ydroly-k-avatsyl 	v9Atl 	41.030 	51.000 	37.000 	57.000 	11.000 	34.000 	37.000 
lortzene. 1..beanto. 2-dtlaro. 	 Illitt 	ad 	nd 	7- ' 7: 	ad 	440 	nd 	ad 	rid 
Tridacana 	 *Sat 	ad 	ad 	ad 	ad 	920 	570 	ad 
Tend/cam 	 NA! 

 

	

ad 	nd 	100 	ad 	3.200 	640 	ad 
Peroadscaas 	 601 	ad 	ad 	630 	ad 	750 	ad 	ad 
414.Cydopeata4da11phenantlavne 	901 	310 	ra 	ad 	130 	1.100 	120 	. ad 
Sulfur all 	 11641 	1.300 	6.500 	2.903 	170 	4.700 	2.200 	500 
&allot 	 99A1 

 

	

ad 	ad 	nd 	1.400 	ad 	nd 	1.100 
11H-0ertratitIf2uorena 	 vtikt 	rid 	ad 	640 	220 	1.200 	ad 	ad 
Benzo(hInapthe(2.1 41ItItiopaana 	vIl6k1 	ad 	ad 	MO 	ad 	ad 	320 	110 
6.Metnylcarytear 	 effk1 	ad 	ad 	Law 	rid 	ad 	ad 	ad 
2-Propen-lone.142•Itydn1ephano1144 	va/kg 	ad 	nd 	500 	ad 	770 	ad 	290 4110 r IX -II inapdtalanal-3.3'.1.1%teuono. I'. 	art i 	nd 	nd 	420 	ad 	ad 	290 	Ad 
Cliloroethalm 

 

apt; 	ad 	670 	ad 	ad 	ad 	ad 	ad 
Pyeetas. 14noltyl- 	 stik1 	400 	740 	ad 	ad 	ad 	ad 	nd 
Paytene 	 001 	:90 	1.300 	1.100 	500 	3.760 	1.720 	120 

nvereeram Der bloveant ad. not awne4i-. no dam: mot mail irroteri 



Table 4. Physical. annetslagtc. and cheaucal cemposanan ei sneambed sediment samples from Coldwater Creek. 

(US. guava= 02. so.mamars wor., magma pow Ways= g- 1 gl'; 1011  

miaow= aa talevraffc nd. nal dugout —. cre dm: MI6 Ultimate:1  
Sift 0 	Sig 1 	Ska 2 	(DS 	Ska 3 	Ska 4 	Sas Sa (US Dia ? 

(had 	(US &Morn MS Liccen MINIMIII IIIIIIIIMMIPIRM ll    
114. Indere. 2-burvi-5-lwayionatsum• 	arks 	mg 	620 	ad 	130 	ad 	410 	170 
Otha PAK 	 114i1 	 0 	7.110 	 4,610 	4.150 L410 

VOLATILE ORGANIC COMPOUNDS DRTEL31°CTE:D ITT:G=1  
• Target vOC4 	 Wet 	ad 	a 	a 	a 	r 	a 	a 

VOLATILE ORGANIC COMPOUNDS DETECTED (NONTARCET) 
Huard. 2.7-1-duvesirfs. 	 elski 	ad 	ad 	11 	ad 	ad 	ad 	ar 
144samml. 240111. 	 %WU 	ad 	7.7 	ad 	a 	a 	se 	a 
zvorcra. Ikaultylet 	 *WU 	ad 	11 	id 	a 	a 	a 	a 
grctottesaaa. 2.bary1-1.1.34inmityl 	Mfg 	a 	ad 	a 	a 	a 	7.1 	a 
Damao. L6.1-trnaesttyt. 	 %SAS 	ad 	27. 	ad 	ad 	ad 	od 	11 
Doom 4-assasyt 	 Mkt 	a 	st 	63 	a 	a 	a 	a 
Dams. Ll'-aaybia 	 GAS 	ad 	22 	ad 	ad 	ad 	ad 	ad 
Mama. 	 vtea 1 	ad 	ad 	LI 	7.3 	ed 	12 	14 
Dantean& 6-mrstrrl 	 elnia 	a 	a 	ad 	ad 	ad 	12 	ad 
Linsoalra 	 Wel 	ad 	al 	dr 	a 	a 	a 	10 
Nenare. 3-rruirri 	 elfgt 	ad 	32 	at 	a 	a 	14 	al 
Tsidemne 	 antki 	ad 	6.7 	10 	12 	oi 	11 	1$ 
Tritium& I-methyl 	 arts 	a 	a 	ad 	ad 	ad 	al 	If 
Undicans 	 Ws( 	ad 	ad 	SA 	ad 	a 	a 	6.6 

''llecaregvls 	 eaott 	ad 	to 	72 	a 	a 	ad 	II  
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• Table C-1. Receptor Parameters for Short-Tailed Shrew 

Parameter Definition Value Reference / Notes 
BW Body weight (kg) 0.015 Mean of males and females in New Hampshire (EPA 

1993) 

HR Home range (ha) 0.4 Estimated territory size of 0.39 ha in Southern 
Manitoba (EPA 1993) 

TUF Temporal use factor 1 Will be 1 unless a specific value exists for a receptor 

Food ingestion rate (g/g-d = kg/kgBW/d) a  0.6 Mean of males and females in Wisconsin (EPA 1993) 

PF Plant fraction 0.13 Assumed 13% plant material in diet (Sample and Suter 
1994) 

Animal fraction 0.87 Assumed 87% animal material in diet (Sample and 
. Suter 1994) 

SF Soil fraction 0.13 Assumed 13% soil ingestion (Sample and Suter 1994) 

Water ingestion rate (g/g-d = L/kgBW/d) 0.223 Mean, adult, both sexes (EPA 1993) 

a  Food ingestion rate (g/g-d) reexpressed as kg/kgBWW/d is assumed to include ingested soil; therefore, PF+AF = 1.0 
EPA 1993. Wildlife Exposure Factors Handbook EPA/6001R-93/187a 
Sample, B.E and G.W Suter. 1994. Estimating Exposure of Terrestrial Wildlife to Contaminants. ES/ER/TM-125 
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Table C-2. Receptor Parameters for American Robin • Parameter Definition Value Reference / Notes 
BW Body weight (kg) 0.077 Mean of males and females (EPA 1993) 

HR Home range (ha) 0.81 Estimated territory size of 0.81ha 

TUF Temporal use factor 1 Will be 1 unless a specific value exists for a receptor 

IRf  Food ingestion rate (g/g-d = kg/kgBW/d) a  1.56 Estimated as in EPA 1993 assuming a .077 kg body 
weight 

PF Plant fraction 0.6 Assumed to be 60 % Plant material in diet (EPA 1993) 

AF Animal fraction 0.4 Assumed to be 40 % Animal material in diet (EPA 1993) 

SF Soil fraction 0.04 Assumed 4 % soil ingestion in diet (EPA 1993) 

IR, Water ingestion rate (g/g-d = L/kgBW/d) 0.14 Mean, adult, both sexes (EPA 1993) 

• a  Food ingestion rate (g/g-d) reexpressed as kg/kgBWW/d is assumed to include ingested soil; therefore, PF+AF = 1.0 
EPA 1993. Wildlife Exposure Factors Handbook EPA/600/R-93/187a 
Sample, B.E and G.W Suter. 1994. Estimating Exposure of Terrestrial Wildlife to Contaminants. ES/ER/TM-125 

• 
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Table C-3. Receptor Parameters for Red-Tailed Hawk • Parameter Definition Value Reference / Notes 
BW Body weight (kg) 1.219 Mean of males and females in Michigan (EPA 1993) 

HR Home range (ha) 697 Estimated territory size of 697 ha in southern Michigan 
(EPA 1993) 

TUF Temporal use factor 1 Will be 1 unless a specific value exists for a receptor 

IR f  Food ingestion rate (g/g-d = kg/kgBW/d) a  0.1 Estimated as in EPA 1993, assuming a body weight of 
1.219 kg 

PF Plant fraction 0 Assumed to be zero 

AF Animal fraction 1 Assumed to be 100 % small mammals, birds, and reptiles 
(EPA 1993) 

SF Soil fraction 0 Assumed to be zero 

Water ingestion rate (g/g-d = L/kgBW/d) 0.057 Mean, adult, both sexes (EPA 1993) 

a  Food ingestion rate (g/g-d) reexpressed as kg/kgBWW/d is assumed to include ingested soil; therefore, PF+AF = 1.0 
EPA 1993. Wildlife Exposure Factors Handbook EPA/600/R-93/187a 
Sample, B.E and G.W Suter. 1994. Estimating Exposure of Terrestrial Wildlife to Contaminants. ES/ER/TM-125 
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• Table C-4. Receptor Parameters for Mallard Duck 

• 

Parameter Definition Value Reference / Notes 
BW Body weight (kg) 1.1 Mean of males and females throughout North America 

(EPA 1993) 

HR Home range (ha) 580 Estimated territory size of 580 ha in Minnesota for males 
and females (EPA 1993) 

TUF Temporal use factor 1 Will be 1 unless a specific value exists for a receptor 

lit,' Food ingestion rate (g/g-d = kg/kgBW/d) a  0.06 Estimated as in EPA 1993, assuming a body weight of 1.1 
kg 

PF Plant fraction 0.25 Assumed 25 % plant material in diet averaged over April, 
May, and June in central North Dakota (EPA 193) 

AF Animal fraction 0.75 Assumed 75 % animal material in diet averaged over April, 
May, and June in central North Dakota (EPA 193) 

SF Soil fraction 0.02 Assumed 2 % soil ingestion in diet averaged over April, 
May, and June in central North Dakota (EPA 193) 

IR„ Water ingestion rate (g/g-d = L/kgBW/d) 0.057 Mean of males and females (EPA 1993) 

a  Food ingestion rate (g/g-d) reexpressed as kg/kgBWW/d is assumed to include ingested soil; therefore, PF+AF = 1.0 
EPA 1993. Wildlife Exposure Factors Handbook EPAJ600/R-93/187a 
Sample, B.E and G.W Suter. 1994. Estimating Exposure of Terrestrial Wildlife to Contaminants. ES/ER/TM-125 
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• 

Table C-5. Receptor Parameters for Raccoon 

Parameter Definition Value Reference / Notes 
BW Body weight (kg) 6.25 Mean weight of males and females in Missouri (EPA 

1993) 

HR Home range (ha) 156 Average territory of males and females is 1.56 ha in 
Michigan (EPA 1993) 

TUF Temporal use factor 1 Will be 1 unless a specific value exists for a receptor 

IRf  Food ingestion rate (g/g-d = kg/kgBW/d) a  0.286 Estimated as in EPA 1993 assuming a 6.25 kg body weight 

PF Plant fraction 0 Assumed to be zero 

AF Animal fraction 1 Assuming a diet of fish only (EPA 1993) 

SF Soil fraction 0 Assumed to be zero 

IR, Water ingestion rate (g/g-d = L/kgBW/d) 0.08 Mean of males and females (EPA 1993) 

a  Food ingestion rate (g/g-d) reexpressed as kg/kgBWW/d is assumed to include ingested soil; therefore, PF+AF = 1.0 
EPA 1993. Wildlife Exposure Factors Handbook EPA/600/R-93/187a 
Sample, B.E and G.W Suter. 1994. Estimating Exposure of Terrestrial Wildlife to Contaminants. ES/ER/TM-125 

• 
C-5 



Table C-6. Receptor Parameters for Belted Kingfisher • Parameter Definition Value Reference / Notes 
BW Body weight (kg) 0.158 Mean weight of males and females in Ohio (EPA 1993) 

HR Home range (ha) 0.39 Estimated territory size of 0.39 ha in southwestern Ohio 
(EPA 1993) 

TUF Temporal use factor 1 Will be 1 unless a specific value exists for a receptor 

IRf Food ingestion rate (g/g-d = kg/kgBW/d) a  0.5 Estimated as in Sample and Suter (1994) assuming 0.158 
body weight 

PF Plant fraction 0 Assumed to be zero 

AF Animal fraction 1 Assuming a diet of fish only (Sample and Suter 1994) 

SF Soil fraction 0 Assumed to be zero 

IR, Water ingestion rate (g/g-d = L/kgBW/d) 0.108 Estimated as in Sample and Suter (1994) using 0.158 body 
weight • a  Food ingestion rate (g/g-d) reexpressed as kg/kgBWW/d is assumed to include ingested soil; therefore, PF+AF = 1.0 

EPA 1993. Wildlife Exposure Factors Handbook EPA/600/R-93/187a 
Sample, B.E and G.W Suter. 1994. Estimating Exposure of Terrestrial Wildlife to Contaminants. ES/ER/TM-125 
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Table C -7. Soil-to-Plant Transfer Factors 

Constituent 

Soil-to-plant (SP,,) Soil-to-plant (SP s) 

C,/ Cs 

(kgionikgsssue) Reference CF 
SP„ 

C,/ Cs  x CF 
C,/ Cs 

(kgsou / kgd) Reference CF 
SP,. 

C,/ Cs  x CF 

Inorganics 

Aluminum 4.00E-03 	Baes etal. (1986) 0.2 8.00E-04 6.50E-04 	Baes etal. (1986) 0.2 1.30E-04 
Ammonia 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 1 1.00E+00 
Antimony 2.00E-01 	Baes etal. (1986) 0.2 4.00E-02 3.00E-02 	Baes etal. (1986) 0.2 6.00E-03 
Arsenic 4.00E-02 	Baes etal. (1986) 0.2 8.00E-03 6.00E-03 	Baes etal. (1986) 0.2 1.20E-03 
Barium 1.50E-01 	Baes etal. (1986) 0.2 3.00E-02 1.50E-02 	Baes et al. (1986) 0.2 3.00E-03 
Beryllium 1.00E-02 	Baes etal. (1986) 0.2 2.00E-03 1.50E-03 	Baes etal. (1986) 0.2 3.00E-04 
Bismuth 3.50E-02 	Baes etal. (1986) 0.2 7.00E-03 5.00E-03 	Baes etal. (1986) 0.2 1.00E-03 
Boron 4.00E+00 	Baes etal. (1986) 0.2 8.00E-01 2.00E+00 	Baes etal. (1986) 0.2 4.00E-01 
Bromide 1.50E+00 	Baes etal. (1986) 0.2 3.00E-01 1.50E+00 	Baes etal. (1986) 0.2 3.00E-01 
Cadmium 5.50E-01 	Baes etal. (1986) 0.2 1.10E-01 1.50E-01 	Baes et al. (1986) 0.2 3.00E-02 
Calcium 3.50E+00 	Baes etal. (1986) 0.2 7.00E-01 3.50E-01 	Baes etal. (1986) 0.2 7.00E-02 
Cerium 1.00E-02 	Baes etal. (1986) 0.2 2.00E-03 4.00E-03 	Baes et al. (1986) 0.2 8.00E-04 
Chloride 7.00E+01 	Baes etal. (1986) 0.2 1.40E+01 7.00E+01 	Baes et al. (1986) 0.2 1.40E+01 
Chlorine 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 1 1.00E+00 
Chromium 7.50E-03 	Baes etal. (1986) 0.2 1.50E-03 4.50E-03 	Baes etal. (1986) 0.2 9.00E-04 
Cobalt 2.00E-02 	Baes etal. (1986) 0.2 4.00E-03 7.00E-03 	Baes etal. (1986) 0.2 1.40E-03 
Copper 4.00E-01 	Baes etal. (1986) 0.2 8.00E-02 2.50E-01 	Baes etal. (1986) 0.2 5.00E-02 
Cyanide 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 1 1.00E+00 
Fluoride 6.00E-02 	Baes etal. (1986) 0.2 1.20E-02 6.00E-03 	Baes etal. (1986) 0.2 1.20E-03 
Fluorine 6.00E-02 	Baes etal. (1986) 0.2 1.20E-02 6.00E-03 	Baes et al. (1986) 0.2 1.20E-03 
Iodine 1.50E-01 	Baes etal. (1986) 0.2 3.00E-02 5.00E-02 	Baes etal. (1986) 0.2 1.00E-02 
Iron 4.00E-03 	Baes etal. (1986) 0.2 8.00E-04 1.00E-03 	Baes etal. (1986) 0.2 2.00E-04 
Lanthanum 1.00E-02 	Baes etal. (1986) 0.2 2.00E-03 4.00E-03 	Baes etal. (1986) 0.2 8.00E-04 
Lead 4.50E-02 	Baes etal. (1986) 0.2 9.00E-03 9.00E-03 	Baes et al. (1986) 0.2 1.80E-03 
Lithium 2.50E-02 	Baes etal. (1986) 0.2 5.00E-03 4.00E-03 	Baes etal. (1986) 0.2 8.00E-04 
Magnesium 1.00E+00 	Baes etal. (1986) 0.2 2.00E-01 5.50E-01 	Baes etal. (1986) 0.2 1.10E-01 
Manganese  2.50E-01 	Baes etal. (1986) 0.2 5.00E-02 5.00E-02 . 	Baes etal. (1986) 0.2 1.00E-02 
Mercury 9.00E-01 	Baes etal. (1986)• 0.2 1.80E-01 2.00E-01 	Baes et al. (1986) 0.2 4.00E-02 
Methyl mercury 9.00E-01 	Baes etal. (1986) 0.2 1.80E-01 2.00E-01 	Baes etal. (1986) 0.2 4.00E-02 
Molybdenum 2.50E-01 	Baes etal. (1986) 0.2 5.00E-02 6.00E-02 	Baes etal. (1986) 0.2 1.20E-02 
Neodymium 1.00E-02 	Baes etal. (1986) 0.2 2.00E-03 4.00E-03 	Baes etal. (1986) 0.2 8.00E-04 
Nickel 6.00E-02 	Baes etal. (1986) 0.2 1.20E-02 6.00E-02 	Baes etal. (1986) 0.2 1.20E-02 
Niobium 2.00E-02 	Baes etal. (1986) 0.2 4.00E-03 5.00E-03 	Baes etal. (1986) 0.2 1.00E-03 
Nitrite & Nitrate 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 1 1.00E+00 
Nitrite 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 1 1.00E+00 
Phosphate 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 1 1.00E+00 
Phosphorus 3.50E+00 	Baes etal. (1986) 0.2 7.00E-01 3.50E+00 	Baes etal. (1986) 0.2 7.00E-01 
Potassium 1.00E+00 	Baes etal. (1986) 0.2 2.00E-01 5.50E-01 	Baes etal. (1986) 0.2 1.10E-01 
Selenium 2.50E-02 	Baes etal. (1986) 0.2 5.00E-03 2.50E-02 	Baes etal. (1986) 0.2 5.00E-03 
Silver 4.00E-01 	Baes etal. (1986) 0.2 8.00E-02 1.00E-01 	Baes etal. (1986) 0.2 2.00E-02 
Sodium 7.50E-02 	Baes etal. (1986) 0.2 	! 1.50E-02 5.50E-02 	Baes etal. (1986) 0.2 1.10E-02 
Strontium 2.50E+00 	Baes etal. (1986) 0.2 	. 5.00E-01 2.50E-01 	Baes etal. (1986) 0.2 5.00E-02 
Sulfate 1.50E+00 	Baes et al. (1986) 0.2 3.00E-01 1.50E+00 	Baes etal. (1986) 0.2 3.00E-01 
Thallium 4.00E-03 	Baes etal. (1986) 0.2 8.00E-04 4.00E-04 	Baes etal. (1986) 0.2 8.00E-05 
Tin 3.00E-02 	Baes et al. (1986) 0.2 6.00E-03 6.00E-03 	Baes etal. (1986) 0.2 1.20E-03 
Titanium 5.50E-03 	Baes etal. (1986) 0.2 1.10E-03 3.00E-03 	Baes etal. (1986) 0.2 6.00E-04 
Uranium 8.50E-03 	Baes et al. (1986) 0.2 1.70E-03 4.00E-03 	Baes etal. (1986) 0.2 8.00E-04 
Vanadium 5.50E-03 	Baes etal. (1986) 0.2 1.10E-03 3.00E-03 	Baes etal. (1986) 0.2 6.00E-04 
Zinc 1.50E+00 	Baes et al. (1986) 0.2 3.00E-01 9.00E-01 	Baes etal. (1986) 0.2 1.80E-01 

Organics 

VOCs 

Acetone 2.00E-02 	HAZWRAP (1994) 1 2.00E-02 2.00E-02 	HAZWRAP (1994) 1 2.00E-02 
Benzene 2.00E-02 	HAZWRAP (1994) 1 2.00E-02 2.00E-02 	HAZWRAP (1994) 1 2.00E-02 
Bromodichloromethane 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 1 1.00E+00 
Bromoform 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 1 1.00E+00 
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Table C -7. Soil-to-Plant Transfer Factors 

Constituent 

Soil-to-plant (SP,) Soil-to-plant (SP.) 

Cs / Cs 

(kgstiii / kgtissue) Reference CF 

SP„ 

C s / Cs  x CF 

	

C s / Cs 	- 

(kg 	/ kg 	) . -.so 	-.tissue, Reference 	CF 

SP, 

C,/ Cs  x CF 

Chloroethane 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	1 1.00E+00 

Chloroform 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 

Dibromochloromethane 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

1,1,2-Trichloroethane 1.00E+00 default value I 1.00E+00 1.00E+00 default value 	I 1.00E+00 

1,2-Dichloroethane 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	I 2.00E-02 

1,1-Dichloroethene 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

1,2-Dichloroethene 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWFtAP (1994) 	I 2.00E-02 

1,4-Dichlorobenzene 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

1,2,3-Trimethylbenzene 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

1,2,4-Trimethylbenzene 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

1,3,5-Trimethylbenzene 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

1,2,3,5-Tetramethylbenzene 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

1,2,3,4-Tetramethylbenzene 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	l 1.00E+00 

Ethylbenzene 2.00E-02 HAZWRAP (1994) I 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 

Isopropyltoluene 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

2-Ethyltoluene 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

Methylene chloride 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 

Methyl ethyl ketone 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	I 2.00E-02 

4-Methyl-2-pentanone 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 

Tetrachloroethene 2.00E-02 RAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAF' (1994) 	I 2.00E-02 

Toluene 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 

1,2,4-Trichlorobenzene 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

1,1,1 -Tri chl oroethane 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

Trichloroethene 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 

Trichlorofluoromethane 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

Xylene, Total 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	I 2.00E-02 

SVOCs 

Acenaphthene 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	I 2.00E-02 

Acenaphthylene 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	I 2.00E-02 

Anthracene 2.00E-02 HAZWRAP (1994) I 2.00E-02 2.00E-02 HAZWRAP (1994) 	I 2.00E-02 

Benzo(a)anthracene 3.90E-03 HAZWRAP (1994) 1 3.90E-03 3.90E-03 HAZWRAP (1994) 	1 3.90E-03 

Benzo(a)pyrene 2.60E-03 HAZWRAP (1994) 1 2.60E-03 2.60E-03 HAZWRAP (1994) 	I 2.60E-03 

Benzo(b)fluoranthene 2.30E-03 HAZWRAP (1994) 1 2.30E-03 2.30E-03 HAZWRAP (1994) 	I 2.30E-03 

Benzo(g,h,i)perylene 1.20E-03 HAZWRAP (1994) 1 1.20E-03 1.20E-03 HAZWRAP (1994) 	I 1.20E-03 

Benzo(k)fluoranthene 2.30E-03 HAZWRAP (1994) 1 2.30E-03 2.30E-03 HAZWRAP (1994) 	1 2.30E-03 

Benzoic acid 1.00E+00 default value I 1.00E+00 1.00E+00 default value 	I 1.00E+00 

Benzyl alcohol 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	1 1.00E+00 

Bis(2-chloroisopropyl)ether 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

Bis(2-ethylhexyl)phthalate 8.70E-03 HAZWRAP (1994) 1 8.70E-03 8.70E-03 HAZWRAP (1994) 	1 8.70E-03 

Butylbenzylphthalate 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZ WRAP (1994) 	I 2.00E-02 

Carbazole 2.00E-02 HAZWRAP (1994) 1 	, 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 

Carbon disulfide 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

Chlorobenzene 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 

2-Chlorophenol 1.00E+00 default value 1 1.00E+00 1.00E-1-00 default value 	I 1.00E+00 

Chrysene 3.90E-03 HAZWRAP (1994) 1 3.90E-03 3.90E-03 HAZWRAP (1994) 	I 3.90E-03 

Dibenzo(a,h)anthracene 1.40E-03 HAZWRAP (1994) 1 1.40E-03 1.40E-03 HAZWRAP (1994) 	1 1.40E-03 

Dibenzofuran 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 

Dicamba 1.00E+00 default value I 1.00E+00 1.00E+00 default value 	I 1.00E+00 

2,4-Dichlorophenol 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

Dichlorprop 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	I 1.00E+00 

Dieldrin 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 

Diethylphthalate 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 

Dimethylphthalate 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	1 1.00E+00 

Di-n-butylphthalate 7.60E-03 HAZWRAP (1994) 1 7.60E-03 7.60E-03 HAZWRAP (1994) 	1 7.60E-03 

Di-n-octylphthalate 3.70E-05 HAZWRAP (1994) 1 3.70E-05 3.70E-05 HAZWRAP (1994) 	1 3.70E-05 

Fluoranthene 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 
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Table C -7. Soil-to-Plant Transfer Factors 

Constituent 

Soil-to-plant (SP,) Soil-to-plant (SP,) 

Ct / Cs 

(kgsoli / 'Tome) Reference CF 
SP, 

C,/ Cs  x CF 

c5 /c5  

(kgsod kgrissue) Reference 	CF 
Spy 

C,/ C, x CF 

Fluorene 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 
2-Hexanone 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	1 1.00E+00 
Indeno(1,2,3-cd)pyrene 1.20E-03 HAZWRAP (1994) 1 1.20E-03 1.20E-03 HAZWRAP (1994) 	1 1.20E-03 
MCPA 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	1 1.00E+00 
MCPP 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	1 1.00E+00 
Methyl bromide 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	1 1.00E+00 
2-Methylnaphthalene 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 
4-Methylphenol 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 
4-Chloro-3-methylphenol 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 
N-Nitrosodiphenylamine 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 
Naphthalene 2.00E-02 HAZWRAP (1994) I 2.00E-02 2.00E-02 HAZVVRAP (1994) 	1 2.00E-02 
2-Nitrophenol 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 
4-Nitrophenol 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 
Pentachlorophenol 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	1 1.00E+00 
Phenanthrene 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 
Phenol 2.00E-02 HAZWRAP (1994) 1 2.00E-02 2.00E-02 HAZWRAP (1994) 	1 2.00E-02 
N-Nitroso-di-N-propylamine 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	1 1.00E+00 
Pyrene 6.70E-03 HAZWRAP (1994) 1 6.70E-03 6.70E-03 HAZWRAP (1994) 	1 6.70E-03 
Styrene 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	1 1.00E+00 
Vinyl chloride 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	1 1.00E+00 

Pesticides and PCBs 

4,4'-DDD 1.30E-03 HAZWRAP (1994) 1 1.30E-03 1.30E-03 HAZWRAP (1994) 	1 1.30E-03 
4,4'-DDE 2.00E-03 HAZWRAP (1994) 1 2.00E-03 2.00E-03 HAZWRAP (1994) 	1 2.00E-03 
4,4'-DDT 7.70E-04 HAZWRAP (1994) 1 7.70E-04 7.70E-04 HAZWRAP (1994) 	1 7.70E-04 
2,4,5-TP 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 	1 1.00E+00 

SP = Soil-to-plant transfer (kg„,,/kg,,„); v = vegetative parts, r = reproductive parts 
C, = Constituent concentration in tissue (mg/kg,„) 

C, = Constituent concentration in soil (mg/kg,„,,) 
CF = Conversion factor, dry weight to wet weight; 0.2 for dry weight values assuming tissue is 80% water (I-LAZWRAP 1994) 

and I for wet weight values. 
Default value (wet weight) is assumed when no published value available. 
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Table C-8. Terrestrial Bioaccumulation Factors 

Constituent 

Soil-to-animal (BAF 1) 
_ 

Animal-to-animal (BAF v) 
Ct / Cs  

(kgsoil / kgtissue) Reference 	CF 

BAFI  

C,/ C,x CF BAF, Reference 

Inorganics 

Aluminum 7.50E-02 	HAZWRAP (1994) 1 7.50E-02 7.50E-02 	HAZWRAP (1994) 
Ammonia 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Antimony 5.00E-02 	HAZWRAP (1994) 1 5.00E-02 5.00E-02 	HAZWRAP (1994) 
Arsenic 6.60E-03 	HAZWRAP (1994) 1 6.60E-03 1.00E-01 	HAZWRAP (1994) 
Barium 7.50E-03 	HAZWRAP (1994) 1 7.50E-03 7.50E-03 	HAZWRAP (1994) 
Beryllium 5.00E-02 	HAZWIRAP (1994) 1 5.00E-02 5.00E-02 	HAZWRAP (1994) 
Bismuth 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Boron 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Bromide 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Cadmium 1.10E+01 	HAZWRAP (1994) 1 1.10E+01 2.80E-02 	HAZWRAP (1994) 
Calcium 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Cerium 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Chloride 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Chlorine 1.00E+00 	default value I 1.00E+00 1.00E+00 	default value 
Chromium 1.60E-01 	HAZWRAP (1994) 1 1.60E-01 2.80E-01 	HAZWRAP (1994) 
Cobalt 1.00E+00 	HAZWRAP (1994) 1 1.00E+00 1.00E+00 	HAZWRAP (1994) 
Copper 1.60E-01 	HAZWRAP (1994) 1 1.60E-01 5.00E-01 	HAZWRAP (1994) 
Cyanide 0.00E+00 	HAZWRAP (1994) I 0.00E+00 0.00E+00 	HAZWRAP (1994) 
Fluoride 1.00E+00 	HAZWRAP (1994) 1 1.00E+00 1.00E+00 	HAZWRAP (1994) 
Fluorine 1.00E+00 	HAZWRAP (1994) 1 1.00E+00 1.00E+00 	HAZWRAP (1994) 
Iodine 1.00E+00 	RAZWRAP (1994) 1 1.00E+00 1.00E+00 	HAZWRAP (1994) 
Iron 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Lanthanum 1.00E+00 	HAZWRAP (1994) 1 1.00E+00 1.00E+00 	HAZWRAP (1994) 

Lead 4.00E-01 	default value' 1 4.00E-01 1.50E-02 	HAZWRAP (1994) 
Lithium 1.00E+00 	HAZWRAP (1994) 1 1.00E+00 1.00E+00 	HAZWRAP (1994) 
Magnesium 1.00E+00 	default value 1 1.00E-1-00 1.00E+00 	default value 
Manganese 2.00E-02 	HAZWRAP (1994) 1 2.00E-02 2.00E-02 	HAZWRAP (1994) 
Mercury 3.40E-01 	HAZWFtAP (1994) 1 3.40E-01 1.30E+01 	HAZWRAP (1994) 
Methyl mercury 3.40E-01 	HAZWRAP (1994) 1 3.40E-01 1.30E+01 	HAZWRAP (1994) 
Molybdenum 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Neodymium 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Nickel 2.30E-01 	HAZWRAP (1994) 1 2.30E-01 3.00E-01 	HAZWRAP (1994) 
Niobium 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Nitrite & Nitrate 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Nitrite 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Phosphate 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Phosphorus 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Potassium 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Selenium 7.60E-01 	HAZWRAP (1994) 1 7.60E-01 7.50E-01 	HAZWRAP (1994) 
Silver 1.50E-01 	HAZWRAP (1994) I 1.50E-01 1.50E-01 	HAZWRAP (1994) 
Sodium 1.00E+00 	default value T.. -  1 1.00E+00 1.00E+00 	default value 
Strontium 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Sulfate 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Thallium 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Tin 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Titanium 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Uranium 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Vanadium 1.30E-01 	HAZWRAP (1994) 1 1.30E-01 1.30&01 	HAZWFtAP (1994) 
Zinc 1.80E+00 	HAZWRAP (1994) 1 1.80E+00 5.00E+00 	HAZWRAP (1994) 

Organics 

VOCs 

Acetone 5.00E-02 	HAZWRAP (1994) 1 5.00E-02 8.70E-07 	HAZWRAP (1994) 
Benzene 5.00E-02 	HAZWRAP (1994) 1 5.00E-02 1.90E-04 	HAZWRAP (1994) 
Bromodichloromethane 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
Bromoform 1.00E+00 	default value 1 1.00E+00 1.00E+00 	default value 
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Soil-to-animal (BAN 
	

Animal-to-animal (BAF„) 

CF 

BAFI  

C,/ C,x CF BAF,„ 

1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
5.00E-02 9.50E-04 
1.00E+00 1.00E+00 
5.00E-02 1.50E-04 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
5.00E-02 4.80E-05 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
5.00E-02 1.50E-04 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
5.00E-02 2.40E-03 
1.00E+00 1.00E+00 
1.00E+00 -  1.00E+00 
1.00E+00 1.00E+00 
5.00E-02 3.00E-05 
5.00E-02 2.90E-06 
1.00E+00 1.00E+00 
5.00E-02 2 .40E-05 
5.00E-02 3.80E-03 
5.00E-02 7.60E-04 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
5.00E-02 3.80E-04 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
5.00E-02 2.40E-03 

5.00E-02 1.20E-02 
5.00E-02 1.90E-02 
5.00E-02 4.80E-02 
5.00E-02 7.60E-01 
5.00E-02 1.50E+00 
5.00E-02 1.90E+00 
5.00E-02 6.00E+00 
5.00E-02 1.90E+00 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
1.00E+00 1.00E+00 
5.00E-02 1.90E-01 
5.00E-02 1.20E-01 
5.00E-02 8.70E-03 
1.00E+00 1.00E+00 
5.00E-02 7.60E-01 
5.00E-02 4.80E+00 

Reference 

default value 
default value 
default value 
HAZ WRAP (1994) 
default value 
HAZWRAP (1994) 
default value 
default value 
default value 
default value 
HAZWRAP (1994) 
default value 
default value 
default value 
HAZ WRAP (1994) 
default value 
default value 
default value 
default value 
default value 
default value 
default value 
HAZWRAP (1994) 
default value 
default value 
default value 
HAZWRAF' (1994) 
HAZWRAP (1994) 
default value 
HAZWRAP (1994) 
HAZWRAP (1994) 
HAZWRAP (1994) 
default value 
default value 
HAZWRAP (1994) 
default value 
default value 
HAZWRAP (1994) 

HAZWRAP (1994) 
HAZ WRAP (i 994) 
HAZWRAP (1994) 
HAZWRAP (1994) 
HAZWRAP (1994) 
HAZWRAP (1994) 
HAZWRAF' (1994) 
HAZWRAP (1994) 
default value 
default value 
default value 
HAZWRAP (1994) 
HAZWRAP (1994) 
HAZWRAP (1994) 
default value 
HAZWRAP (1994) 
HAZWRAP (1994) 

Reference 

default value 
default value 
default value 
HAZWRAP (1994) 
default value 
HAZWRAP (1994) 
default value 
default value 
default value 
default value 
HAZWRAP (1994) 
default value 
default value 
default value 
HAZWRAP (1994) 
default value 
default value 
default value 
default value 
default value 
default value 
default value 
HAZ WRAP (1994) 
default value 
default value 
default value 
HAZ WRAP (1994) 
HAZWRAP (1994) 
default value 
HAZWRAP (1994) 
HAZWRAP (1994) 
HAZ WRAP (1994) 
default value 
default value 
HAZWRAP (1994) 
default value 
default value 
HAZWRAP (1994) 

HAZWRAP (1994) 
HAZWRAP (1994) 
HAZW1RAP (1994) 
HAZ WRAP (1994) 
HAZWRAP (1994) 
HAZWRAP (1994) 
HAZWRAP (1994) 
HAZWRAP (1994) 
default value 
default value 
default value 
HAZWRAP (1994) 
HAZWRAP (1994) 
HAZ WRAP (1994) 
default value 
HAZWRAP (1994) 
HAZWRAP (1994) 

Table C-8. Terrestrial Bioaccumulation Factors 

Constituent 
Ct  / Cs  

(kgsoliI kgrtssue) 

Bromomethane 1.00E+00 
Carbon Tetrachloride 1.00E+00 
Carbon disulfide 1.00E+00 
Chlorobenzene 5.00E-02 
Chloroethane 1.00E+00 
Chloroform 5.00E-02 
Chloromethane 1.00E+00 
Dibromochloromethane 1.00E+00 
1,1,2,2-Tetrachloroethane 1.00E+00 
1,1,2-Trichloroethane 1.00E+00 
1,2-Dichloroethane 5.00E-02 
1,1-Dichloroethane 1.00E+00 
1,1-Dichloroethene 1.00E+00 
1,2-Dichloroethane 1.00E+00 
1,2-Dichloroethene 5.00E-02 
1,4-Di chlorobenzene 1.00E+00 
1,3-Dichloropropene 1.00E+00 
1,2,3-Trimethylbenzene 1.00E+00 
1,2,4-Trimethylbenzene 1.00E+00 
1,3,5-Trimethylbenzene 1.00E+00 
1,2,3,5-Tetramethylbenzene 1.00E+00 
1,2,3,4-Tetramethylbenzene 1.00E+00 
Ethylbenzene 5.00E-02 
Isopropyltoluene 1.00E+00 
2-Ethyltoluene 1.00E+00 
Methyl bromide 1.00E+00 
Methylene chloride 5.00E-02 
Methyl ethyl ketone 5.00E-02 
4-chloro-3-methylphenol 1.00E+00 
4-Methyl-2-pentanone 5.00E-02 
Tetrachloroethene 5.00E-02 
Toluene 5.00E-02 
1,2,4-Trichlorobenzene 1.00E+00 
1,1,1-Trichloroethane 1.00E+00 
Trichloroethene 5.00E-02 
Trichlorofluoromethane 1.00E+00 
Vinyl chloride 1.00E+00 
Xylene, Total 5.00E-02 

SVOCs 
Acenaphthene 5.00E-02 
Acenaphthylene 5.00E-02 
Anthracene 5.00E-02 
Benzo(a)anthracene 5.00E-02 
Benzo(a)pyrene 5.00E-02 
Benzo(b)fluoranthene 5.00E-02 
Benzo(g,h,i)perylene 5.00E-02 
Benzo(k)fluoranthene 5.00E-02 
Benzoic acid 1.00E+00 
Benzyl alcohol 1.00E+00 
Bis(2-chloroisopropyl)ether 1.00E+00 
Bis(2-ethylhexyl)phthalate 5.00E-02 
Butylbenzylphthalate 5.00E-02 
Carbazole 5.00E-02 
2-Chlorophenol 1.00E+00 
Chrysene 5.00E-02 
Dibenzo(a,h)anthracene 5.00E-02 
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Table C-8. Terrestrial Bioaccumulation Factors 

Constituent 

Soil-to-animal (BAF,) Animal-to-animal (BAFv) 

C,/ C, 

(kgsolii kgtissue) Reference CF 

BAFI  

C,/ C,x CF BAF, Reference 

Dibenzofuran 5.00E-02 HAZWRAP (1994) 1 5.00E-02 1.90E-02 HAZWRAP (1994) 
Diethylphthalate 5.00E-02 HAZWRAP (1994) 1 5.00E-02 2.40E-03 HAZWRAP (1994) 

2,4-Dichlorophenol 1.00E+00 default value I 1.00E+00 1.00E+00 default value 
2,4-Dimethylphenol 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 
Dimethylphthalate 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 
Di-n-butylphthalate 5.00E-02 HAZWRAP (1994) 1 5.00E-02 2.40E-01 HAZWRAP (1994) 
Di-n-octylphthalate 5.00E-02 HAZWRAP (1994) 1 5.00E-02 2.40E+03 HAZWRAP (1994) 

Fluoranthene 5.00E-02 HAZWRAP (1994) 1 5.00E-02 1.30E-01 HAZWRAP (1994) 

Fluorene 5.00E-02 FIAZWRAP (1994) 1 5.00E-02 2.40E-02 HAZWRAP (1994) 
2-Hexanone 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 
Indeno(1,2,3-cd)pyrene 5.00E-02 HAZWRAP (1994) I 5.00E-02 6.00E+00 HAZWRAP (1994) 
2-Methylnaphthalene 5.00E-02 HAZWRAP (1994) 1 5.00E-02 1.90E-08 HAZWRAP (1994) 
4-Chloro-3-methylphenol 2.00E-02 HAZWRAP (1994) 1 2.00E-02 1.90E-03 HAZWRAP (1994) 
4-Methylphenol 5.00E-02 HAZWRAP (1994) 1 5.00E-02 1.20E-04 HAZWRAP (1994) 
Naphthalene 5.00E-02 I-IAZWRAP (1994) 1 5.00E-02 6.00E-03 HAZWRAP (1994) 
2-Nitrophenol 5.00E-02 HAZWRAP (1994) 1 5.00E-02 1.20E-04 HAZWRAP (1994) 
4-Nitrophenol 5.00E-02 HAZWRAF' (1994) 1 5.00E-02 1.20E-04 HAZWRAP (1994) 
N-Nitroso-di-N-propylamine 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 
N-Nitrosodiphenylamine 5.00E-02 HAZWRAP (1994) 1 5.00E-02 1.90E-03 HAZWRAP (1994) 
Pen tachlorophenol 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 
lihenanthrene 5.00E-02 HAZWRAP (1994) 1 5.00E-02 4.80E-02 HAZ WRAP (1994) 
Phenol 5.00E-02 HAZWRAP (1994) 1 5.00E-02 4.80E-05 HAZWRAP (1994) 
Pyrene 5.00E-02 HAZWRAP (1994) 1 5.00E-02 3.00E-01 HAZWRAP (1994) 
Styrene 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 
Vinyl chloride 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 

Pesticides and PCBs 

4,4'-DDD 9.19E-02 Surplus OU RI 1 9.19E-02 2.90E+00 HAZWRAP (1994) 
4,4'-DDE 3.37E-01 Surplus OU RI 1 3.37E-01 2.90E+00 HAZWRAP (1994) 
4,4'-DDT 4.71E-02 Surplus OU RI 1 4.71E-02 2.90E+00 HAZWRAP (1994) 
2,4,5-TP 1.00E+00 default value 1 1.00E+00 1.00E+00 default value 

BAF = Bioaccumulation factor; i = invertebrate (kg s„ ii/lcgass ), v = vertebrate (kg d„„,../kg, iss ,,e) 

C, = Constituent concentration in tissue (mg/kg iissuc) 

Cs  = Constituent concentration in soil (mg/kgsa ) 

CF = Conversion factor, dry weight to wet weight; 0.2 for dry weight values assuming tissue is 80% water (HAZWRAP 1994) 
and 1 for wet weight values. 

Default value (wet weight) is assumed when no published value available. 

8  Assumes calcium-dependent BAF for lead (Corp and Morgan 1991); default value = 0.4, assumcs 

calcium concentration in soil > 500 mg/kg and lead concentration > 1 mg/kg. 

• 
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Table C-9. Aquatic Bioaccumulation Factors 

Constituent 
Sediment-to-animal (BAF,) Water-to-animal (BCF) 

BAF, I 	Reference BCF I 	Reference 
Inorganics 
Aluminum 7.50E-02 HAZWRAP (1994) 1.00E+01 HAZWRAP (1994) 
Ammonia 1.00E+00 default value 5.00E+02 default value 
Antimony 5.00E-02 HAZWRAP (1994) 1.00E+00 HAZWRAP (1994) 
Arsenic 6.60E-03 HAZWRAP (1994) 2.80E+02 HAZWRAP (1994) 
Barium 7.50E-03 HAZWRAP (1994) 4.00E+00 HAZWRAP (1994) 
Beryllium 5.00E-02 HAZWRAP (1994) 2.00E+00 HAZWRAP (1994) 
Bismuth 1.00E+00 default value 5.00E+02 default value 
Boron 1.00E+00 default value 5.00E+02 default value 
Bromide 1.00E+00 default value 5.00E+02 default value 
Cadmium 1.10E+01 HAZWRAP (1994) 5.00E+01 HAZWRAP (1994) 
Calcium 1.00E+00 default value 4.00E+01 NRC (1992) 
Cerium 1.00E+00 default value 5.00E+02 default value 
Chloride 1.00E+00 default value 5.00E+02 default value 
Chlorine 1.00E+00 default value 5.00E+02 default value 
Chromium 1.60E-01 HAZWRAP (1994) 2.00E+02 HAZWRAP (1994) 
Cobalt 1.00E+00 HAZWRAP (1994) 3.00E+02 HAZWRAP (1994) 
Copper 1.60E-01 HAZWRAP (1994) 2.10E+02 HAZWRAP (1994) 
Cyanide 0.00E+00 HAZWRAP (1994) 0.00E+00 IIAZWRAP (1994) 
Fluoride 1.00E+00 default value 5.00E+02 default value 
Fluorine 1.00E+00 default value 5.00E+02 default value 
Iodine 1.00E+00 default value 5.00E+02 default value 
Iron 1.00E+00 default value 2.00E+03 NRC (1992) 
Lanthanum 1.00E+00 default value 5.00E+02 default value 

Lead 4.00E-01 default value' 3.00E+02 HAZWRAP (1994) 
Lithium 1.00E+00 default value 5.00E+02 default value 
Magnesium 1.00E+00 default value 5.00E+02 default value 
Manganese 2.00E-02 HAZWRAP (1994) 4.00E+02 HAZWRAP (1994) 
Mercury 	 . 3.40E-01 HAZWRAP (1994) 6.30E+04 HAZWRAP (1994) 
Methyl mercury 3.40E-01 HAZWRAP (1994) 6.30E+04 HAZWRAP (1994) 
Molybdenum 1.00E+00 default value 5.00E+02 default value 
Neodymium 1.00E+00 default value 5.00E+02 default value 
Nickel 2.30E-01 HAZWRAP (1994) 1.00E+02 HAZWRAP (1994) 
Niobium 1.00E+00 default value 5.00E+02 default value 
Nitrite & Nitrate 1.00E+00 default value 5.00E+02 default value 
Nitrite 1.00E+00 default value 5.00E+02 default value 
Phosphate 1.00E+00 default value 5.00E+02 default value 

Phosphorus 1.00E+00 default value 5.00E+02 default value 
Potassium 1.00E+00 default value 1.00E+03 NRC (1992) 
Selenium 7.60E-01 HAZWRAP (1994) 8.00E+00 HAZWRAP (1994) 
Silver 1.50E-01 HAZWRAP (1994) 2.00E+00 HAZWRAP (1994) 
Sodium 1.00E+00 default value 1.00E+02 NRC (1992) 
Strontium 1.00E+00 default value 5.00E+02 default value 
Sulfate 1.00E+00 default value 5.00E+02 default value 
Thallium 1.00E+00 default value 5.00E+02 default value 
Tin 1.00E+00 default value 5.00E+02 default value 
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Table C-9. Aquatic Bioaccumulation Factors 

Constituent 
Sediment-to-animal (BAF,) Water-to-animal (BCF) 

BAF, I 	Reference BCF I 	Reference 
Titanium 1.00E+00 default value 5.00E+02 default value 
Uranium 1.00E+00 default value 5.00E+02 default value 
Vanadium 1.30E-01 HAZWRAP (1994) 1.00E-02 HAZWRAP (1994) 
Zinc 1.80E+00 HAZWRAP (1994) 1.00E+03 HAZWRAP (1994) 

Organics 
VOCs 
Acetone 5.00E-02 HAZWRAP (1994) 2.00E-01 HAZWRAP (1994) 
Benzene 5.00E-02 HAZWRAP (1994) 3.20E+01 HAZWRAP (1994) 
Bromodichloromethane 1.00E+00 default value 1.00E+02 default value 
Bromoform 1.00E+00 default value 1.00E+02 default value 
Bromomethane 1.00E+00 default value 1.00E+02 default value 
Carbon disulfide 1.00E+00 default value 1.00E+02 default value 
Carbon Tetrachloride 1.00E+00 default value 1.00E+02 default value 
Chloromethane 1.00E+00 default value 1.00E+02 default value 
Chlorobenzene 5.00E-02 HAZWRAP (1994) 4.50E+02 HAZWRAP (1994) • 
Chloroethane 1.00E+00 default value 1.00E+02 default value 
Chloroform 5.00E-02 HAZWRAP (1994) 6.00E+00 HAZWRAP (1994) 
Dibromochloromethane 1.00E+00 default value 1.00E+02 default value 
1,2-Dichloroethane 5.00E-02 HAZWRAP (1994) 2.00E+00 HAZWRAP (1994) 
1,1-Dichloroethane 1.00E+00 default value 1.00E+02 default value 
1,1-Dichloroethene 1.00E+00 default value 1.00E+02 default value 
1,2-Dichloroethane 1.00E+00 default value 1.00E+02 default value 
1,2-Dichloroethene 5.00E-02 HAZWRAP (1994) 8.60E-01 HAZWRAP (1994) 
1,4-Dichlorobenzene 1.00E+00 default value 1.00E+02 default value 
1,3-Dichloropropene 1.00E+00 default value 1.00E+02 default value 
1,1,2,2-Tetrachloroethane 1.00E+00 default value 1.00E+02 default value 
1,1,2-Trichloroethane 1.00E+00 default value 1.00E+02 default value 
1,2,3-Trimethylbenzene 1.00E+00 default value 1.00E+02 default value 
1,2,4-Trimethylbenzene 1.00E+00 default value 1.00E+02 default value 
1,3,5-Trimethylbenzene 1.00E+00 default value 1.00E+02 default value 
1,2,3,5-Tetramethylbenzene 1.00E+00 default value 1.00E+02 default value 
1,2,3,4-Tetramethylbenzene 1.00E+00 default value 1.00E+02 default value 
Ethylbenzene 5.00E-02 HAZWRAP (1994) 2.90E+02 HAZWRAP (1994) 
Isopropyltoluene 1.00E+00 default value 1.00E+02 default value 
2-Ethyltoluene 1.00E+00 default value 1.00E+02 default value 
Methyl bromide 1.00E+00 default value 1.00E+02 default value 
Methylene chloride 5.00E-02 HAZWRAP (1994) 4.00E+00 HAZWRAP (1994) 
Methyl ethyl ketone 5.00E-02 HAZWRAP (1994) 6.00E-01 HAZWRAP (1994) 
4-Chloro-3-methylphenol 5.00E-02 HAZWRAP (1994) 1.10E+02 HAZWRAP (1994) 
4-Methyl-2-pentanone 5.00E-02 HAZWRAP (1994) 6.00E+00 HAZWRAP (1994) 
Tetrachloroethene 5.00E-02 HAZWRAP (1994) 4.40E+01 HAZWRAP (1994) 
Toluene 5.00E-02 HAZWRAP (1994) 8.30E+01 HAZWRAP (1994) 
1,2,4-Trichlorobenzene 1.00E+00 default value 1.00E+02 default value 
1,1,1-Trichloroethane 1.00E+00 default value 1.00E+02 default value 
Trichloroethene 5.00E-02 HAZWRAP (1994) 1.70E+01 HAZWRAP (1994) 
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Table C-9. Aquatic Bioaccumulation Factors 

Constituent 
Sediment-to-animal (BAF ;) Water-to-animal (BCF) 

BAF, I 	Reference BCF I 	Reference 
Trichlorofluoromethane 1.00E+00 default value 1.00E+02 default value 
Vinyl chloride 1.00E+00 default value 1.00E+02 default value 
Xylene, Total 5.00E-02 HAZWRAP (1994) 1.70E+01 HAZWRA_F' (1994) 

SVOCs 
Acenaphthene 5.00E-02 HAZWRAP (1994) 3.90E+02 HAZWRAP (1994) 
Acenaphthylene 5.00E-02 HAZWRAP (1994) 6.90E+02 HAZWRAP (1994) 
Anthracene 5.00E-02 HAZWRAP (1994) 1.40E+03 HAZWRAP (1994) 
Benzo(a)anthracene 5.00E-02 HAZWRAP (1994) 1.30E+04 HAZWRAP (1994) 
Benzo(a)pyrene 5.00E-02 HAZWRAP (1994) 3.00E+01 HAZWRAP (1994) 
Benzo(b)fluoranthene 5.00E-02 HAZWRAP (1994) 2.60E+04 HAZWRAP (1994) 
Benzo(g,h,i)perylene 5.00E-02 HAZWRAP (1994) 6.50E+04 HAZWRAP (1994) 
Benzo(k)fluoranthene 5.00E-02 HAZWRAP (1994) 2.60E+04 HAZWRAP (1994) 
Benzoic acid 1.00E+00 default value 1.00E+05 default value 
Benzyl alcohol 1.00E+00 default value 1.00E+05 default value 
Bis(2-chloroisopropyl)ether 1.00E+00 default value 1.00E+05 default value 
Bis(2-ethylhexyl)phthalate 5.00E-02 HAZWRAP (1994) 3.10E+02 HAZWRAP (1994) 
Butylbenzylphthalate 5.00E-02 HAZWRAP (1994) 6.60E+02 HAZWRAP (1994) 
Carbazole 5.00E-02 HAZWRAP (1994) 3.70E+02 HAZWRAP (1994) 
2-Chlorophenol 1.00E+00 default value 1.00E+05 default value 
Chrysene 5.00E-02 HAZWRAP (1994) 1.30E+04 HAZWRAP (1994) 
Dibenzo(a,h)anthracene 5.00E-02 HAZWRAP (1994) 5.40E+04 HAZWRAP (1994) 
Dibenzofuran 5.00E-02 HAZWRAP (1994) 6.90E+02 HAZWRAP (1994) 
Diethylphthalate 5.00E-02 HAZWRAP (1994) 1.20E+02 HAZWRAP (1994) 
2,4-Dichlorophenol 1.00E+00 default value 1.00E+05 default value 
2,4-Dimethylphenol 1.00E+00 default value 1.00E+05 default value 
Dimethylphthalate 1.00E+00 default value 1.00E+05 default value 
Di-n-butylphthalate 5.00E-02 HAZWRAP (1994) 5.10E+03 HAZWRAP (1994) 
Di-n-octylphthalate 5.00E-02 HAZWRAP (1994) 9.30E+03 HAZWRAP (1994) 
Fluoranthene 5.00E-02 HAZWRAP (1994) 3.20E+03 HAZWRAP (1994) 
Fluorene 5.00E-02 H.AZWRAP (1994) 8.30E+02 HAZWRAP (1994) 
2-Hexanone 1.00E+00 default value 1.00E+05 default value 
Indeno(1,2,3-cd)pyrene 5.00E-02 HAZWRAP (1994) 6.50E+04 HAZWRAP (1994) 
2-Methylnaphthalene 5.00E-02 HAZWItAP (1994) 4.30E+02 HAZWRAP (1994) 
4-Chloro-3-methylphenol 1.00E+00 default value 1.00E+05 default value 
4-Methylphenol 5.00E-02 HAZWRAP (1994) 1.30E+01 HAZWRAP (1994) 
Naphthalene 5.00E-02 HAZWRAP (1994) 4.30E+02 H.AZWRAP (1994) 
2-Nitrophenol 5.00E-02 HAZWRAP (1994) 1.30E+01 HAZWRAP (1994) 
4-Nitrophenol 5.00E-02 HAZWRAP (1994) 1.30E+01 HAZWRAP (1994) 
N-Nitroso-di-N-propylamine 1.00E+00 default value 1.00E+05 default value 
N-Nitrosodiphenylamine 5.00E-02 HAZ'WRAP (1994) 8.10E+01 HAZWRAP (1994) 
Pentachlorophenol 1.00E+00 default value 1.00E+05 default value 
Phenantluene 5.00E-02 HAZWRAP (1994) 1.40E+03 HAZWRAP (1994) 
Phenol 5.00E-02 HAZWRAP (1994) 7.80E+02 HAZWRAP (1994) 
Pyrene 5.00E-02 HAZWRAP (1994) 6.10E+03 HAZWRAP (1994) 
Styrene 1.00E+00 default value 1.00E+05 default value 

C-15 



• Table C-9. Aquatic Bioaccumulation Factors 

Constituent 
Sediment-to-animal (BAF,) Water-to-animal (BCF) 

BAF, I 	Reference BCF I 	Reference 
Vinyl chloride 1.00E+00 default value 1.00E+05 default value 

Pesticides/PCBs 
4,4'-DDD 3.30E+00 HAZWRAP (1994) 1.70E+05 HAZWRAP (1994) 
4,4'-DDE 1.70E+00 HAZWRAP (1994) 1.80E-07 HAZWRAP (1994) 
4,4'-DDT 5.70E-01 HAZWRAP (1994) 3.40E+04 HAZWRAP (1994) 
2,4,5-TP 1.00E+00 default value 1.00E+05 default value 

BAF;  = Bioaccumulation factor for transfer from sediment to invertebrate anima s (kg sedimen,/kgfi„ue) 
BCF = Bioconcentration factor for transfer from water to fish and other aquatic biota (mg/kg fissue/mg/L) 
Default value (wet weight) is assumed when no published value available. 

a  Assumes calcium-dependent BAF for lead (Corp and Morgan 1991); default value = 0.4, assumes 
calcium concentration in soil > 500 mg/kg and lead concentration > 1 mg/kg. 

• 

• 
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NOAEL 
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NOAEL 

NOAEL 

NOAEL 

NOAEL 
none 

none 

none 

NOAEL 

none 

none 

NOAEL 

NOAEL 
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LOAEL 

none 

NOAEL 

none 
none 

none 

none 

none 

Reproduction 

none 
none 

Mortality 
Mortality 

none 
none 

Reproduction 
none 

Reproduction 

none 

none 

none 

Reproduction 

none 

Mortality 

none 

Reproduction 

Reproduction 

none 

none 

none 

Reproduction 
none 

none 

Growth 

Reproduction 

Reproduction 

Reproduction 

none 

Growth 
none 

none 

none 

none 

none 

• • 
Table C-10. Derivation of NOAELs for Bird Test Species 

Test 

duration Endpoint 	Effect Constituent Test species 

Test species 
body weight 

BW, (kg) 

Benchmark 

(mg/kgBW/d) 

Inorganics 

Aluminum Ringed dove 1.55E-01 1.10E+02 

Ammonia none none none 
Antimony Composite Bird 8.50E-01 3.57E-01 
Arsenic Mallard duck 1.00E+00 5.14E+00 
Barium Chick (14 day old) 1.21E-01 2.08E+02 
Beryllium Composite Bird 8.50E-01 1.67E+00 
Bismuth none none none 

Boron Mallard duck 1.00E+00 2.88E+01 

Bromide none none none 

Cadmium Mallard duck 1.15E+00 1.45E+00 

Calcium none none none 

Cerium none none none 

Chloride none none none 

Chromium Black duck 1.25E+00 1.00E+00 

Cobalt none none none 

Copper Chick (5 week old) 5.34E-01 4.70E+01 

Cyanide Composite Bird 8.50E-01 4.31E+01 

Fluoride Screech Owl 1.81E-01 7.80E+00 

Fluorine Screech Owl 1.81E-01 7.80E+00 

Iodine none none none 

Iron none none none 
Lanthanum none none none 
Lead Quail 1.50E-01 1.13E+00 
Lithium none none none 

Magnesium none none none 

Manganese Quail 7.20E-02 9.77E+02 

Mercury Quail 1.50E-01 4.50E-01 
Methyl mercury Mallard Duck 1.00E+00 6.40E-02 

Molybdenum Chicken 1.50E+00 3.53E+01 

Neodymium none none none 

Nickel Mallard duckling 7.82E-01 7.74E+01 

Niobium none none none 
Nitrate none none none 
Nitrite none none none 

Phosphorus none none none 

Potassium none none none 

Duration Endpoint 	NOAEL 

conversion conversion (mg/kgBW/d) 
factor 	factor 	= benchmark x 

DCF 	ECF 	DCFx ECF 

1.0 
	

1.0 
	

1.10E+02 

none 
	

none 
	

No NOAEL 
1.0 
	

1.0 
	

3.57E-01 
1.0 
	

1.0 
	

5.14E+00 
0.1 
	

1.0 
	

2.08E+0 I 
1.0 
	

1.0 
	

1.67E+00 

none 	none 
	

No NOAEL 

1.0 
	

1.0 
	

2.88E+01 

none 	none 
	

No NOAEL 

1.0 
	

1.0 
	

1.45E+00 
none 
	

none 
	

No NOAEL 
none 	none 
	

No NOAEL 

none 	none 
	

No NOAEL 
1.0 
	

1.0 
	

1.00E+00 
none 	none 
	

No NOAEL 
1.0 
	

1.0 
	

4.70E-1-01 
1.0 
	

1.0 
	

4.31E+01 
1.0 
	

1.0 
	

7.80E+00 
1.0 
	

1.0 
	

7.80E+00 
none 	none 
	

No NOAEL 
none 	none 
	

No NOAEL 
none 	none 
	

No NOAEL 

1.0 
	

1.0 
	

1.13E+00 
none 	none 
	

No NOAEL 

none 	none 
	

No NOAEL 

1.0 
	

1.0 
	

9.77E+02 

1.0 
	

1.0 
	

4.50E-01 
1.0 
	

0.1 
	

6.40E-03 
1.0 
	

0.1 
	

3.53E+00 
none 	none 
	

No NOAEL 
1.0 
	

1.0 
	

7.74E+01 
none 	none 
	

No NOAEL 
none 	none 
	

No NOAEL 
none 	none 
	

No NOAEL 
none 
	

none 
	

No NOAEL 
none 	none 
	

No NOAEL 

Source 

Carriere et al. (1986) in [I] 

none 
Shortelle et al. (1997) in [2] 

USFWS (1979) in [1] 
Johnson et al. (1960) in [1] 

Shortelle et al. (1997) in [2] 

none 

Smith and Anders (1989) in [I] 

none 

White and Finley (1978) in [I] 

none 

none 

none 

Haseltine et al. (unpubl.) in [1] 

none 
Mehring et al. (1960) in [1] 

Shortelle et al. (1997) in [2] 
Pattee et al. (1988) in [1] 

Pattee et al. (1988) in [1] 
none 

none 

none 

Edens et al. (1976) in [1] 

none 

none 

Laskey and Edens (1985) in [1] 

Hill and Schaffner (1976) in [I] 

Heinz (1979) in [1] 

Lepore and Miller (1965) in [I] 

none 

Cain and Pafford (1981) in [1] 

none 

none 

none 
none 

none 
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NOAEL 

NOAEL 

NOAEL 

Reproduction 
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Reproduction 
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Reproduction 

chronic 

chronic 

none 

none 

none 

none 

chronic 

chronic 

chronic 
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none 

none 

none 

none 

none 
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none 

NOAEL 
none 

none 
none 

none 

none 
none 

none 
none 
none 

none 
none 

none 

none 

none 
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none 
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none 

none 
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none 

Reproduction 
none 

none 
none 

none 

none 
none 
none 

none 
none 

none 

none 
none 

none 

none 

none 

none 

none 

none 

none 

none 

none 
none 

none 

none 

chronic 
none 

none 
none 

none 

none 
none 

none 
none 

none 

• • 
Table C-10. Derivation of NOAELs for Bird Test Species 

Test 

duration Endpoint 	Effect Constituent Test species 

Test species 

body weight 

BW, (kg) 

Benchmark 

(mg/kgBW/d) 

Selenium 
Silver 

Sodium 

Strontium 

Sulfate 

Thallium 

Mallard duck 
Composite Bird 

none 

none 

none 

none 

1.00E+00 

8.50E-01 

none 

none 

none 

none 

5.00E-01 
5.79E+01 

none 

none 

none 

none 

Tin Japanese Quail 1.50E-01 6.76E+00 

Vanadium Mallard duck 1.17E+00 l.14E+Ol 

Zinc Leghorn chicken 1.94E+00 1.45E+01 

Organics 

VOCs 
Acetone none none none 

Benzene none none none 
Bromodichloromethane none none none 

Bromoforrn none none none 

Bromomethane none none none 

Carbon tetrachloride none none none 

Chlorobenzene none none none 

Chloroethane none • "! 	 none none 

Chloroform none none none 

Chloromethane none none none 

Dibromochloromethane none none none 

1,2-Dichlorobenzene none none none 

1,4-Dichlorobenzene none none none 

1,1 -Dichloroethane none none none 

1,1-Dichloroethene none none none 
1,2-Dichloroethane Chicken 1.60E+00 1.72E+01 

1,2-Dichloroethene none none none 

1,3-Dichloropropene none none none 
Ethylbenzene none none none 

Methylene chloride none none none 

Methyl ethyl ketone none none none 

4-Methyl-2-pentanone none none none 
Tetrachloroethene none none none 

Toluene none none none 
1,2,4-Trichlorobenzene none none none 

Duration Endpoint 	NOAEL 
conversion conversion (mg/kgBW/d) 

factor 	factor 	= benchmark x 

DCF 	ECF 	DCF x ECF 

1.0 
	

1.0 
	

5.00E-01 
1.0 
	

1.0 
	

5.79E+01 

none 
	

none 
	

No NOAEL 

none 	none 
	

No NOAEL 

none 
	

none 
	

No NOAEL . 
none 
	

none 
	

No NOAEL 
1.0 
	

1.0 
	

6.76E+00 

1.0 
	

1.0 
	

1.14E+01 

1.0 
	

1.0 	. 	1.45E+01 
none 	none 
none 	none 
none 	none 
none 
	

none 
	

No NOAEL 
none 	none 
	

No NOAEL 
none 	none 
	

No NOAEL 

none 
	

none 
	

No NOAEL 

none 
	

none 
	

No NOAEL 

none 	none 
	

No NOAEL 

none 	none 
	

No NOAEL 

none 	none 
	

No NOAEL 

none 
	

none 
	

No NOAEL 
none 	none 
	

No NOAEL 
none 
	

none 
	

No NOAEL 

none 
	

none 
	

No NOAEL 

none 
	

none 
	

No NOAEL 

none 
	

none 
	

No NOAEL 

none 
	

none 
	

No NOAEL 
1.0 
	

1.0 
	

1.72E+0 I 

none 
	

none 
	

No NOAEL 

none 
	

none 
	

No NOAEL 
none 
	

none 
	

No NOAEL 

none 
	

none 
	

No NOAEL 

none 
	

none 
	

No NOAEL 

none 
	

none 
	

No NOAEL 
none 
	

none 
	

No NOAEL 

none 
	none 
	

No NOAEL 
none 
	

none 
	

No NOAEL 

Source 

Heinz et al. (1989) in [I] 
Shonelle et al. (1997) in [2] 

none 

none 

none 

none 

Schlatterer et al. (1993) in [I] 

White and Dieter (1978) in [I] 

Stahl et al. (1990) in [1] 

none 

none 
none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

Alumot et al. ( I 976b) in [1] 
none 

none 
none 

none 
none 

none 
none 

none 
none 
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• 
Table C-10. Derivation of NOAELs for Bird Test Species 

Constituent Test species 

Test species 
body weight 

BW, (kg) 
Benchmark 

(mg/kgBW/d) 

1,1 ,1-Trichloroethane none none none 
1,1,2-Trichloroethane none none none 
Trichloroethene none none none 
Trichlorofluoromethane none none none 
Xylene, Total none none none 

SVOCs 
Acenaphthene Composite Bird 8.50E-01 8.78E+01 
Acenaphthylene Composite Bird 8.50E-01 9.97E+00 
Anthracene Composite Bird 8.50E-01 3.30E+02 
Benzo(a)anthracene Composite Bird 8.50E-01 1.24E+01 
Benzo(a)pyrene Composite Bird 8.50E-0 I 9.97E+00 
Benzo(b)fluoranthene Composite Bird 8.50E-01 1.24E+01 
Benzo(g,h,i)perylene Composite Bird 8.50E-01 1.24E+01 
Benzo(k)fluoranthene Composite Bird 8.50E-01 9.97E+00 
Benzoic acid none none none 
Benzyl alcohol none none none 
Bis(2-chloroisopropyl)ether none none none 
Bis(2-ethylhexyl)phthalate Ringed dove 1.55E-01 1.10E+00 
Butylbenzylphthalate none none none 
Carbazole Composite Bird 8.50E-01 9.97E+00 
Carbon disulfide none none none 
Chlorobenzene none none none 
2-Chlorophenol none none none 
Chrysene Composite Bird 8.50E-01 1.24E+01 
Dibenzo(a,h)anthracene Composite Bird 8.50E-011 1.24E+01 
Dibenzofuran none none none 
DiethyIphthalate none none none 
2,4-dimethylphenol none none none 
Dimethylphthalate none none none 
Di-n-butylphthalate Ringed dove 1.55E-01 1.11E+00 
Di-n-octylphthalate none none none 
Fluoranthene Composite Bird 8.50E-01 1.95E+02 
Fluorene Composite Bird 8.50E-01 6.80E+01 
2-Hexanone none none none 
Indeno( I,2,3-cd)pyrene Composite Bird 8.50E-0! 1.24E+0 I 
MCPA none none none 

Duration Endpoint 	NOAEL 
conversion conversion (mg/kgBW/d) 

Test 	 factor 	factor 	= benchmark x 
duration Endpoint 	Effect 	 Source 	 DCF 	ECF 	DCFx ECF 

none 	none 	none 	none 	 none 	none 	No NOAEL 
none 	none 	none 	none 	 none 	none 	No NOAEL 
none 	none 	none 	none 	 none 	none 	No NOAEL 
none 	none 	none 	none 	 none 	none 	No NOAEL 
none 	none 	none 	none 	 none 	none 	No NOAEL 

	

none 	none 	No NOAEL 

	

none 	none 	No NOAEL 
chronic 	NOAEL 	none 	Shortelle etal. (1997) in [2] 	 1.0 	1.0 	8.78E+01 
chronic 	NOAEL 	none 	Shortelle et al. (1997) in [2] 	 1.0 	1.0 	9.97E+00 
chronic 	NOAEL 	none 	Shortelle et al. (1997) in [2] 	 1.0 	1.0 	3.30E+02 
chronic 	NOAEL 	none 	Shortelle etal. (1997) in [2] 	 1.0 	1.0 	1.24E+01 
chronic 	NOAEL none 	Shortelle et al. (1997) in [2] 	 1.0 	1.0 	9.97E+00 
chronic 	NOAEL none 	Shortelle et al. (1997) in [2] 	 1.0 	1.0 	1.24E+01 
chronic 	NOAEL none 	Shortelle et al. (1997) in [2] 	 1.0 	1.0 	1.24E+01 
chronic 	NOAEL none 	Shortelle etal. (1997) in [2] 	 1.0 	1.0 	9.97E+00 
none 	none 	none 	none 	 none 	none 	No NOAEL 
none 	none 	none 	none 	 none 	none 	No NOAEL 
none 	none 	none 	none 	 none 	none 	No NOAEL 
chronic 	NOAEL 	Reproduction Peakall (1974) in [1] 	 1.0 	1.0 	1.10E+00 
none 	none 	none 	none 	 none 	none 	No NOAEL 
chronic 	NOAEL none 	Shodelle etal. (1997) in [2] 	 1.0 	1.0 	9.97E+00 
none 	none 	none 	none 	 none 	none 	No NOAEL 
none 	none 	none 	none 	 none 	none 	No NOAEL 
none 	none 	none 	none 	 none 	none 	No NOAEL 
chronic 	NOAEL 	none 	Shortelle et al. (1997) in [2] 	 1.0 	1.0 	1.24E+01 
chronic 	NOAEL 	none 	Shortelle et al. (1997) in [2] 	 1.0 	1.0 	1.24E+01 
none 	none 	none 	none 	 none 	none 	No NOAEL 
none 	none 	none 	none 	 none 	none 	No NOAEL 
none 	none 	none 	none 	 none 	none 	No NOAEL 
none 	none 	none 	none 	 none 	none 	No NOAEL 
chronic 	LOAEL 	Reproduction Peakall (1974) in [1] 	 1.0 	0.1 	1.11E-01 
none 	none 	none 	none 	 none 	none 	No NOAEL 
chronic 	NOAEL none 	Shortelle etal. (1997) in [2] 	 1.0 	1.0 	1.95E+02 
chronic 	NOAEL 	none 	Shortelle et al. (1997) in [2] 	 1.0 	1.0 	6.80E+01 
none 	none 	none 	none 	 none 	none 	No NOAEL 
chronic 	NOAEL 	none 	Shortelle etal. (1997) in [2] 	 1.0 	1.0 	1.24E+01 
none 	none 	none 	none 	 none 	none 	No NOAEL 
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Test 

duration Endpoint 	Effect 	 Source 

none 

none 

NOAEL 
none 

none 

NOAEL 
none 
none 

none 

none 

NOAEL 

none 

none 

NOAEL 

none 

none 

none 

none 

Shonelle et al. (1997) in [2] 

none 
none 

Shortelle et al. (1997) in [2] 

none 
none 

none 
none 

Shortelle et al. (1997) in [2] 

none 

none 

Shortelle et al. (1997) in [2] 

none 

none 

none 

none 

none 

none 
none 

none 

none 
none 

none 
none 

none 

none 

none 

none 

none 

none 

none 

none 

chronic 

none 
none 
chronic 

none 

none 

none 
none 

chronic 

none 

none 

chronic 

none 

none 

chronic 

chronic 
chronic 

chronic 

none 
none 

1.0 

none 

none 

1.0 

none 
none 
none 

none 

1.0 
none 

none 

1.0 

none 

none 

none 

none 
0.1 

0.1 
0.1 

1.0 

none 

none 

1.0 

none 

none 
1.0 

none 
none 

none 

none 

1.0 
none 

none 

1.0 

none 

none 

none 
none 

1.0 

1.0 

1.0 
1.0 

LOAEL Reproduction Anderson et al. (1975) in [1] 
LOAEL 	Reproduction Anderson et al. (1975) in [1] 

LOAEL 	Reproduction Anderson et al. (1975) in [1] 

NOAEL none 	Shortelle et al. (1997) in [2] 

Duration Endpoint 	NOAEL 

conversion conversion (mg/kgBW/d) 
factor 	factor 	= benchmark x 

DCF 	ECF 	DCF x ECF 

No NOAEL 

No NOAEL 
3.39E+01 

No NOAEL 

No NOAEL 

3.39E+01 

No NOAEL 
No NOAEL 

No NOA EL 

No NOAEL 

9.97E+00 

No NOAEL 

No NOAEL 
9.97E+00 

No NOAEL 

No NOAEL 

No NOAEL 

No NOAEL 

2.80E-03 

2.80E-03 
2.80E-03 
9.97E+00 

Constituent Test species 

Test species 

body weight 

BW, (kg) 

Benchmark 

(mg/kgBW/d) 

MCPP none none none 
Methyl bromide none none none 
2-Me.hylnaphthalene Composite Bird 8.50E-01 3.39E+01 
4-Methylphenol none none none 

4-Chloro-3-methylphenol none none none 

Naphthalene Composite Bird 8.50E-01 3.39E+01 
N-Nitrosodiphenylamine none none none 
2-Nitrophenol none none none 

4-Nitrophenol none none none 

Pentachlorophenol none none none 

Phenanthrene Composite Bird 8.50E-01 9.97E+00 

Phenol none none none 

N-Nitroso-di-N-propylamine none none none 

Pyrene Composite Bird 8.50E-01 9.97E+00 
Styrene none none none 

Vinyl chloride none none none 

Pesticides and PCBs 

4,4'-DDD Brown pelican 3.50E+00 2.80E-02 
4,4'-DDE Brown pelican 3.50E+00 2.80E-02 

4,4'-DDT Brown pelican 3.50E+00 2.80E-02 

2,4,5-TP Composite Bird 8.50E-01 9.97E+00 

• 	• 	• 
Table C-10. Derivation of NOAELs for Bird Test Species 

DCF = Duration conversion factor; 1 if chronic, 0.1 if subchronic (Sample et al. 1996) 

ECF = Endpoint conversion factor; 1 if NOAEL, 0.1 if LOAEL (Sample et al. 1996) 

NOAEL = No observed adverse effect level 

LOAEL = Lowest observed adverse effect level 

[1] = Sample et al. (1996) 

[2] = QST (1997) 
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Table C-11. Derivation of NOAELs for Mammal Test Species 

Constituent 

Test 
species 

Test 
specie: 
body 

weigh: 
BW, (11,) 

Benchmark 	Test 
(mg/kgBW/d) duration Endpoint Effect Source 

Duration 
conversion 

factor 
DCF 

Endpoint 
conversion 

factor 
ECF 

NOAEL 
(mg/kgBW/d) 

= benchmark x 
DCF x ECF 

Inorganics 
Aluminum Mouse 3.00E-02 1.93E+01 chronic LOAEL Reproduction Ondreicka et al. (1966) in [1] 1.0 0.1 1.93E+00 
Ammonia none none none none none none none none none No NOAEL 
Antimony Mouse 3.00E-02 1.25E+00 chronic LOAEL Longevity Schroeder et al. (I 968b) in [I] 1.0 0.1 1.25E-01 

Arsenic Mouse 3.00E-02 1.26E+00 chronic LOAEL Reproduction Schroeder and Mitchner (1971) in [I] 1.0 0.1 1.26E-01 
Barium Rat 4.35E-01 5.06E+00 chronic NOAEL Growth Perry et al. (1983) in [I] 1.0 1.0 5.06E+00 

Beryllium Rat 3.50E-01 6.60E-01 chronic NOAEL Longevity Schroeder and Mitchner (1975) in [I] 1.0 1.0 6.60E-01 

Bismuth none none none none none none none none none No NOAEL 
Boron Rat 3.50E-01 2.80E+01 chronic NOAEL Reproduction Weir and Fisher (1972) in [I] 1.0 1.0 2.80E+01 

Bromide none none none none none none none none none No NOAEL 

Cadmium Rat 3.03E-01 1.00E+00 chronic NOAEL Reproduction Sutou et al. (1980b) in [I] 1.0 1.0 1.00E+00 
Calcium none none none none none none none none none No NOAEL 
Cerium none none none none none none none none none No NOAEL 

Chloride none none none none none none none none none No NOAEL 

Chromium Rat 3.50E-01 2.74E+03 chronic NOAEL Reproduction Ivankovic and Preussmann (1975) in [I] 1.0 1.0 2.74E+03 

Cobalt Rat 3.50E-01 1.00E+00 chronic NOAEL Mortality Underhill et al. (1931) in [2] 1.0 1.0 1.00E+00 

Copper Mink 1.00E+00 1.17E+01 chronic NOAEL Reproduction Aulerich et al. (1982) in [1] 1.0 1.0 1.17E+01 

Cyanide Rat 2.73E-01 6.87E+01 chronic NOAEL Reproduction Tewe and Maner (1981) in [1] 1.0 1.0 6.87E+01 

Fluoride Mink 1.00E+001 3.14E+01 chronic NOAEL Reproduction Aulerich et al. (1987) in [1] 1.0 1.0 3.14E+01 

Fluorine none none none none none none none none none No NOAEL 

Iodine none none none none none none none none none No NOAEL 

Iron none none none none none none none none none No NOAEL 

Lanthanum none none none none none none none none none No NOAEL 

Lead Rat 3.50E-01 8.00E+00 chronic NOAEL Reproduction Azar et al. (1973) in [I] 1.0 1.0 8.00E+00 

Lithium Rat 3.50E-01 9.40E+00 chronic NOAEL Reproduction Marathe and Thomas (1986) in [I] 1.0 1.0 9.40E+00 

Magnesium none none none none none none none none none No NOAEL 

Manganese Rat 3.50E-01 8.80E+01 chronic NOAEL Reproduction Laskey et al. (1982) in [1] 1.0 1.0 8.80E+01 

Mercury Mink 1.00E+00 1.01E+00 chronic NOA EL Reproduction Aulerich et al. (1974) in [1] 1.0 1.0 1.01E+00 

Methyl mercury Mink 1.00E+00 1.50E-01 subchronic NOAEL Mortality Wobeser et al. (1976) in [1] 0.1 1.0 1.50E-02 

Molybdenum Mouse 3.00E-02 2.58E+00 chronic LOAEL Reproduction Schroeder and Mitchner (1971) in [I] 1.0 0.1 2.58E-01 

Neodymium none none none none none none none none none No NOAEL 

Nickel Rat 3.50E-01 4.00E+111 chronic NOAEL Reproduction Ambrose et al. (1976) in [I) 1.0 1.0 4.00E+01 

Niobium Mouse 3.00E-02 1.55E+00 chronic LOAEL Longevity Schroeder et al. (1968) in [I] 1.0 0.1 1.55E-01 

Nitrate Guinea Pig 8.60E-01 5.07E+02 chronic NOAEL Reproduction Sleight and Atallah 1968 in [1] 1.0 1.0 5.07E+02 

Nitrite none none none none none none none none none No NOAEL 

Phosphorus none none none none none none none none none No NOAEL 
Potassium none none none none none none none none none No NOAEL 
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Table C-11. Derivation of NOAELs for Mammal Test Species 

Constituent 

Test 

species 

Test 

species 

body 

weight 

BW, (kg) 

Benchmark 	Test 

(mg/kgBW/d) duration Endpoint Effect Source 

Duration 

conversion 

factor 

DCF 

Endpoint 

conversion 

factor 

ECF 

NOAEL 

(mg/kgBW/d) 
= benchmark x 

DCF x ECF 

Selenium Rat 3.50E-01 2.00E-01 chronic NOAEL Reproduction Rosenfeld and Beath (1954) in [1] 1.0 1.0 2.00E-01 

Silver Rat 3.50E-01 1.01E+02 chronic NOAEL none Walker (1971) in [4] 1.0 1.0 1.01E+02 

Sodium none none none none none ' none none none none No NOAEL 

Strontium Rat 3.50E-01 2.63E+02 chronic NOAEL Body weight Skoryna (1981) in [I] 1.0 1.0 2.63E+02 

Sulfate none none none none none none none none none No NOAEL 

Thallium Rat 3.65E-01 7.40E-01 subchronic LOAEL Reproduction Formigli et al. (1986) in [1] 0.1 0.1 7.40E-03 

Tin Mouse 3.00E-02 2.34E+01 chronic NOAEL reproduction Davis et al. (1987) in [1] 1.0 1.0 2.34E+01 

Vanadium Rat 2.60E-01 2.10E+00 chronic LOAEL Reproduction Domingo et al. (1986) in [I] 1.0 0.1 2.10E-01 

Zinc Rat 3.50E-01 1.60E+02 chronic NOAEL Reproduction Schlicker and Cox (1968) in [I] 1.0 1.0 1.60E+02 

Organics 

VOCs 

Acetone kat 3.50E-01 1.00E+02 subchronic NOAEL Reproduction EPA (1986c) in [I] 0.1 1.0 1.00E+01 

Benzene Mouse 3.00E-02 2.64E+02 chronic LOAEL Reproduction Nawrot and Staples (1979) in [I] 1.0 0.1 2.64E+01 

BromodichloromethEne Mouse 3.00E-02 1.79E+01 chronic LOAEL Gavage NTP (1986) in [3] 1.0 0.1 1.79E+00 

Bromoform Rat 3.50E-01 1.79E+01 subchronic NOAEL Hepatic Lesions NIP, 1989 (IRIS) 0.1 1.0 1.79E+00 

Bromomethane none none none none none none none none none No NOAEL 

Carbon Tetrachloride Rat 3.50E-01 1.60E+01 chronic NOAEL Reproduction Alumot et al. 1976a 1.0 1.0 1.60E+01 

Chlorobenzene Rat 3.50E-01 5.00E+01 chronic NOAEL Increase liver/kidney Knapp et al., 1971 (IRIS) 1.0 1.0 5.00E+01 

Chloroethane none none none none none none none none none No NOAEL 

Chloroform Rat 3.50E-01 1.50E+02 subchronic NOAEL Gonad atrophy Palmer etal. (1979) in [1] 0.1 1.0 1.50E+01 

Chloromethane none none none none none none none none none No NOAEL 

Dibromochloromethane Rat 3.50E-01 2.14E+01 subchronic NOAEL Hepatic lesions NTP (1985) in [3] 0.1 1.0 2.14E+00 

1,2-Dichlorobenzene Rat 3.50E-01 1.20E+02 chronic NOAEL Gavage Iris (1997) 1.0 1.0 1.20E+02 

1,4-Dichlorobenzene none none none none none none none none none No NOAEL 

1,1-Dichloroethane none none none none none none none none none No NOAEL 

1,I-Dichloroethene Rat 3.50E-01 3.00E+0 I chronic NOAEL Mortality Quast et al. (1983) in [I] 1.0 1.0 3.00E+01 

1,2-Dichloroethane Mouse 3.50E-02 5.00E+01 chronic NOAEL Reproduction Lane et al. (1982) in [1] 1.0 1.0 5.00E+0 I 

1,2-Dichloroethene Mouse 3.00E-02 4.52E+02 subchronic NOAEL Blood chemistry Palmer etal. (1979) in [1] 0.1 1.0 4.52E+01 

1,3-Dichloropropene Rats 3.50E-01 3.00E+00 Subchronic NOAEL Increase in organ wt. Dow Chemical, 1973 (IRIS) 0.1 1.0 3.00E-01 

Ethylbenzene Rat 3.50E-01 9.71E+01 none NOAEL none Wolfe et.al. (1956) in [3] 0.! 1.0 9.71E+00 

Methylene chloride Rat 3.50E-01 5.85E+00 chronic NOAEL Liver histology NCA (1982) in [1] 1.0 1.0 5.85E+00 

Methyl ethyl ketone Rat 3.50E-01 1.77E+03 chronic NOAEL Reproduction Cox etal. (1975) in [I] 1.0 1.0 1.77E+03 

4-Methyl-2-pentanone Rat 3.50E-01 2.50E+02 subchronic NOAEL Liver/Kidney Microbiological Associates (1986) in [I] 0.1 1.0 2.50E+01 

Tetrachloroethene Mouse 3.00E-02 1.40E+01 subchronic NOAEL Hepatotoxicity Buben and O'Flaherty (1985) in [I] 0.1 1.0 1.40E+00 

Toluene Mouse 3.00E-02 2.60E+02 chronic LOAEL Reproduction Nawrot and Staples (1979) in [1] 1.0 0.1 2.60E+01 

1,2,4-Trichlorobenzer e Rat 3.50E-01 1.48E+01 chronic NOAEL Reproduction Robinson et al. (1981) IRIS 1.0 1.0 1.48E+01 
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Table C-11. Derivation of NOAELs for Mammal Test Species 

Constituent 

Test 

species 

Test 
species 
body 

weight 

BW, (kg) 

Benchmark 	Test 

(mg/kgBW/d) duration Endpoint Effect Source 

Duration 

conversion 
factor 

DCF 

Endpoint 
conversion 

factor 

ECF 

NOAEL 
(mg/kgBW/d) 

= benchmark x 

DCF x ECF 

1,1,1-Trichloroethane Mouse 3.50E-02 1.00E+03 chronic NOAEL Reproduction Lane et al. (1982) in [1] 1.0 1.0 1.00E+03 
1,1,2-Trichloroethane Mouse 3.50E-02 3.90E+00 subchronic NOAEL Clinical serum chemistry White et al., 1985 & Sanders et al., 1985 ( 0.1 1.0 3.90E-01 
Trichloroethene Mouse 3.00E-02 7.00E+01 subchronic LOAEL Hepatotoxicity Buben and O'Flaherty (1985) in [1] 0.1 0.1 7.00E-01 

Trichlorofluoromethane Rat 3.50E-01 3.49E+02 subchronic LOAEL none NCI (1978) in [3] 0.1 0.1 3.49E+00 

X-ylene, Total Mouse 3.00E-02 2.06E+00 chronic NOAEL Reproduction Marks et al. (1982) in [I] 1.0 1.0 2.06E+00 

SVOCs 

Acenaphthene Mouse 3.00E-02 1.75E+02 chronic NOAEL none ASTDR (1997) in [4] 1.0 1.0 1.75E+02 

Acenaphthylene Mouse 3.00E-02 1.00E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 1.0 1.00E+01 

Anthracene Mouse 3.00E-02 1.00E+03 chronic LOA EL none ASTDR (1997) in [4] 1.0 0.1 1.00E+02 

Benzo(a)anthracene Mouse 3.00E-02 1.33E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 1.0 1.33E+01 
Benzo(a)pyrene Mouse 3.00E-02 1.00E+01 chronic LOAEL Reproduction Mackenzie and Angevine (1981) in [1] 1.0 0.1 1.00E+00 
Benzo(b)fluoranthene Mouse 3.00E-02 1.33E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 1.0 1.33E+01 
Benzo(g,h,Operylene Mouse 3.00E-02 1.33E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 1.0 1.33E+01 
Benzo(k)fluoranthene Mouse 3.00E-02 1.00E-01 chronic LOAEL Reproduction Opresko (1995) in [4] 1.0 0.1 1.00E+00 
Benzoic acid Mouse 3.00E-02 4.00E+01 chronic LOAEL unknown Shtenberg and Ignarev (1970) in [3] 1.0 0.1 4.00E+00 

Benzyl alcohol none none none none none none none none none No NOAEL 
Bis(2-chloroisopropyl)ether none none none none none none none none none No NOAEL 
Bis(2-ethylhexyl)phthalate Mouse 3.00E-OT 1.83E+01 chronic NOAEL Reproduction Lamb et al. (1987) in [I] 1.0 1.0 1.83E+01 
Butylbenzylphthalate none none none none none none none none none No NOAEL 
Carbazole 	• Mouse 3.00E-02 1.00E+01 chronic LOAEL Reproduction Crpresko (1995) in [4] 1.0 0.1 1.00E+00 
Carbon disulfide Rat 3.50E-01 1.10E+01 chronic NOAEL Fetal toxicity Hardin et al. (1981) in [3] 1.0 1.0 1.10E+01 

Chlorobenzene none none none none none none none none none No NOAEL 

2-Chlorophenol none none none none none none none none none No NOAEL 

Chrysene Mouse 3.00E-02 1.33E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 1.0 1.33E+01 
Dibenzo(a,h)anthracene Mouse 3.00E-02 1.33E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 1.0 1.33E+01 

Dibenzofuran none none none none none none none none none No NOAEL 

Diethylphthalate Mouse 3.00E-02 4.58E+03 chronic NOAEL Reproduction Lamb et al. (1987) in [1] 1.0 1.0 4.58E+03 
2,4-dimethylphenol none none none none none none none none none No NOAEL 
Dimethylphthalate none none none none none none none none none No NOAEL 
Di-n-butylphthalate Mouse 3.00E-02 5.50E+02 chronic NOAEL Reproduction Lamb et al. (1987) in [I] 1.0 1.0 5.50E+02 
Di-n-octylphthalate none none none none none none none none none No NOAEL 
Fluoranthene Mouse 3.00E-02 5.00E+02 chronic LOAEL none ASTDR (1997) in [4] 1.0 0.1 5.00E+01 
Fluorene Mouse 3.00E-02 1.25E+02 none none none US EPA (1989) 0.1 0.1 1.25E+00 
2-Hexanone none none none none none none none none none No NOAEL 
Indeno(1,2,3-cd)pyrene Mouse 3.00E-02 1.33E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 1.0 1.33E+01 
MCPA none none none none none none none none none No NOAEL 
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Table C-11. Derivation of NOAELs for Mammal Test Species 

Constituent 

Test 

species 

Test 

species 

body 
weight 

BW, (kg) 

Benchmark 	Test 

(mg/kgBW/d) duration Endpoint Effect Source 

Duration 

conversion 

factor 

DCF 

Endpoint 

conversion 
factor 

EC F 

NOAEL 
(mg/kgBW/d) 

= benchmark x 

DCFx ECF 

MCPP Rat 3.50E-01 3.00E+00 subchronic NOAEL Kidney weight BASF Aktiegesellschaft (1985) in [3] 0.1 1.0 3.00E-01 
Methyl bromide none none none none none none none none none No NOAEL 
2-Methylnaphthalene Rat 3.50E-01 5.00E+01 chronic LOAEL none ASTDR (1997) in [4] 1.0 0.1 5.00E+00 

4-Methylphenol none none none none none none none none none No NOAEL 
4-Chloro-3-methylphenol none none none none none none none none none No NOAEL 
Naphthalene Rat 3.50E-01 5.00E+01 chronic LOA EL none ASTDR (1997) in [4] 1.0 0.1 5.00E+00 

N-Nitrosodiphenylamine none none none none none none none none none No NOAEL 

2-Nitrophenol . none none none none none none none none none No NOAEL 

4-Nitrophenol none none none none none none none none none No NOA EL 

Pentachlorophenol Rat 3.50E-01 2.40E-01 chronic NOAEL Reproduction Schwetz et al. (1978) in [I] 1.0 1.0 2.40E-01 

Phenanthrene Mouse 3.00E-02 1.00E+01 chronic LOAEL Reproduction Opresko (1995) in [4] 1.0 0.1 1.00E+00 
Phenol Rat 3.50E-01 6.00E+01 subchronic NOAEL Developmental NTP (1983) in [3] 0.1 1.0 6.00E+00 

N-Nitroso-di-N-propylamine none none none none none none none none none No NOAEL 

Pyrene Mouse 3.00E-02 1.00E+01 chronic LOA EL Reproduction Opresko (1995) in [4] 1.0 0.1 1.00E+00 

Styrene Dog 1.00E+01 2.00E+02 chronic NOAEL unknown Quast et al. (1979) 1.0 1.0 2.00E+02 
Vinyl chloride Rat 3.50E-01 1.70E+00 chronic LOAEL Mortality Feron et al. (1981) in [1] 1.0 0.1 1.70E-01 

Pesticides and PCBs 

4,4'-DDD Rat 3.50E-Or 8.00E-01 chronic NOAEL Reproduction Fitzhugh (1948) in [1] 1.0 1.0 8.00E-01 
4,4'-DDE Rat 3.50E-01 8.00E-01 chronic NOAEL Reproduction Fitzhugh (1948) in [1] 1.0 1.0 8.00E-01 

4,4'-DDT Rat 3.50E-01 8.00E-01 chronic NOAEL Reproduction Fitzhugh (1948) in [1] 1.0 1.0 8.00E-01 
2,4,5-TP Rat 3.50E-01 1.00E+01 chronic LOAEL none Kociba et al. (1979) in [4] 1.0 0.1 1.00E+00 

DCF = Duration cor.version factor; 1 if chronic, 0.1 if subchronic (Sample et al. 1996) 
ECF = Endpoint cor.version factor; 1 if NOAEL, 0.1 if LOAEL (Sample et al. 1996) 

NOAEL = No observed adverse effect level 

LOAEL = Lowest rimerved adverse effect level 

[I] = Sample et al. (1996) 

[2] = Clayton and Clayton (1981) 

[3] = IRIS (1997) 

[4] = QST ( 1997); all values assumed to be chronic 
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Table C-12. Exposure Parameters for Red-tailed Hawk Prey: Cottontail Rabbit • Parameter Definition Value Reference / Notes 
BW Body weight (kg) 1.189 Mean of males and females throughout North America 

(EPA 1993) 

HR Home range (ha) 3.8 Mean both sexes, Pennsylvania (EPA 1993) 

TUF Temporal use factor 1 Will be 1 unless a specific value exists for a receptor 

112.f  Food ingestion rate (g/g-d = kg/kgBW/d) a  0.4 Estimated as in EPA 1993, assuming a body weight of 
1.189 kg 

PF Plant fraction 1 Assumed 100 % plant material in diet (EPA 1993) 

AF Animal fraction 0 Assumed to be zero 

SF Soil fraction 0.063 Assumed 6.3 % soil ingestion in diet (EPA 1993) 

IR, Water ingestion rate (g/g-d = L/kgBW/d) 0.097 Mean of males and females (EPA 1993) 

a  Food ingestion rate (g/g-d) reexpressed as kg/kgBWW/d is assumed to include ingested soil; therefore, PF+AF = 1.0 
EPA 1993. Wildlife Exposure Factors Handbook EPA/600/12-93/187a • 	Sample, B.E and G.W Suter. 1994. Estimating Exposure of Terrestrial Wildlife to Contaminants. ES/ER/TM-125 

• 
C-25 



• 

• 

Table C-13. Exposure Parameters for Red-tailed Hawk Prey: Black Racer 

Parameter Definition Value Reference / Notes 
BW Body weight (kg) 0.168 Mean of males and females in Kansas (EPA 1993) 

HR Home range (ha) 2.4 Mean both sexes, summer, Kansas (EPA 1993) 

TUF Temporal use factor 1 Will be 1 unless a specific value exists for a receptor 

IRf  Food ingestion rate (g/g-d = kg/kgBW/d) a  0.02 Estimated as in EPA 1993, assuming a body weight of 
0.168 kg 

PF Plant fraction 0 Assumed to be zero 

AF Animal fraction 1 Assumed 66.66% shrews and 33.33 % soil invertebrates 
(EPA 1993) 

SF Soil fraction 0.02 Assumed equal to lowest value in EPA 1993 

IR„ Water ingestion rate (g/g-d = L/kgBW/d) 0.104 Estimated as in EPA 1993, assuming a body weight of 
0.168 kg 

a  Food ingestion rate (g/g-d) reexpressed as kg/kgBWW/d is assumed to include ingested soil; therefore, PF+AF = 1.0 
EPA 1993. Wildlife Exposure Factors Handbook EPA/600/R-93/187a 
Sample, B.E and G.W Suter. 1994. Estimating Exposure of Terrestrial Wildlife to Contaminants. ES/ER/TM-125 
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Table C-I4. Derivation of Tissue Concentrations for Black Racer for Surface Soil, at IA-9, North County Site, St. Louis, Missouri 

Ecological constituent of 

potential concern 

Site RME 
Concentration 

(mg/kg) SP, 

Shrew ADD, 

(mg/kgBW/d) 

= RME x SP, 

x 1,, x AUF„ BA F, 

Shrew A DDa 
(mg/kgBW/d) = 

RME x BA F, x 

I, .1. AUF, 

Shrew ADD, 

(mg/kgBW/d) = 

RIME x 1, x 

AUF, 

Shrew ADD 

(mg/kgBW/d) = 
ADD, + ADDA  - 

ADD, 

Cr ,„.„ 

(mg/kg) = 

ADD,.t.t/ 

Ker.. BAF, 

ADD, 

(mg/kgBW/d) = 

C 	x BAF, 

x 1„.x A UF 

(mg/kgBW/d) = 

RIME x BAF, x 

1 A, x AUF 

ADD  

ADD, 

(mg/kg13W.'d) = 

RME x 15x AUF 

(mg/kgBW/d) = 

ADD, + 

ADDA,+ ADD, 

Cr  (mg/kg) = 

ADD,t.td IR 

C,.•14e 

(mg/kg) = 

Cr  x BA F, 

1 norganics 

Aluminum 1.21E+04 8.00E-04 7.55E-01 7.50E-02 4.74E+02 9.44E+02 1.42E+03 2.36E+03 7.50E-02 2.36E+00 6.05E+00 4.84E+00 1.33E+01 6.63E+02 4.97E+01 
Arsenic 1.72E+01 8.00E-03 1.07E-02 6.60E-03 5.93E-02 1.34E+00 1.41E+00 2.35E+00 1.00E-01 3.14E-03 7.57E-04 6.88E-03 1.08E-02 5.39E-01 5.39E-02 
Barium 3.90E+02 3.00E-02 9.13E-01 1.50E-03 1.53E+00 3.04E+01 3.29E+01 5.48E+01 7.50E-03 5.48E-03 1.95E-02 1.56E-01 1.81E-01 9.05E+00 6.79E-02 
Beryllium 1.50E+00 2.00E-03 2.34E-04 5.00E-02 3.92E-02 1.17E-01 1.56E-01 2.61E-01 5.00E-02 1.74E-04 5.00E-04 6.00E-04 1.27E-03 6.37E-02 3.18E-03 
Cadmium 8.40E-01 1.10E-01 7.21E-03 1.10E+01 4.82E+00 6.55E-02 4.90E+00 8.16E+00 2.80E-02 3.05E-03 6.16E-02 3.36E-04 6.50E-02 3.25E+00 9.10E-02 
Calcium 1.66E+05 7.00E-01 9.06E+03 1.00E+00 8.67E+04 1.29E+04 1.09E+05 1.81E+05 1.00E+00 2.41E+03 1.11E+03 6.64E+01 3.59E+03 1.79E+05 1.79E+05 
Chromium 2.51E+01 1.50E-03 2.94E-03 1.60E-01 2.10E+00 1.96E+00 4.06E+00 6.76E+00 2.80E-01 2.52E-02 2.68E-02 1.00E-02 6.21E-02 3.10E+00 8.69E-01 
Cobalt 3.05E+02 4.00E-03 9.52E-02 1.00E+00 1.59E+02 2.38E+01 1.83E+02 3.05E+02 1.00E+00 4.07E+00 2.03E+00 1.22E-01 6.22E+00 3.11E+02 3.11E+02 
Copper 2.32E+02 8.00E-02 1.45E+00 1.60E-01 1.94E+01 1.81E+01 3.89E+01 6.49E+01 5.00E-01 4.32E-01 2.47E-01 9.28E-02 7.73E-01 3.86E+01 1.93E+01 
Cyanide 	 3.63E-01 1.00E+00 2.83E-02 0.00E+00 0.00E+00 2.83E-02 5.66E-02 9.44E-02 0.00E+00 0.00E+00 0.00E+00 1.45E-04 1.45E-04 7.26E-03 0.00E+00 
Lead 2.40E+02 9.00E-03 1.68E-01 4.00E-01 5.01E+01 1.87E+01 6.90E+01 1.15E+02 1.50E-02 2.30E-02 6.40E-01 9.60E-02 7.59E-01 3.80E+01 5.69E-01 
Lithium 7.72E+00 5.00E-03 3.01E-03 1.00E+00 4.03E+00 6.02E-01 4.64E+00 7.73E+00 1.00E+00 1.03E-01 5.15E-02 3.09E-02 1.58E-01 7.88E+00 7.88E+00 
Magnesium 2.25E+04 2.00E-01 3.51E+02 1.00E+00 1.17E+04 1.76E+03 1.39E+04 2.31E+04 1.00E+00 3.08E+02 1.50E+02 9.00E+00 4.67E+02 2.33E+04 2.33E+04 
Molybdenum 2.57E+01 5.00E-02 1.00E-01 1.00E+00 1.34E+01 2.00E+00 1.55E+01 2.59E+01 1.00E+00 3.45E-01 1.71E-01 1.03E-02 5.27E-01 2.63E+01 2.63E+01 
Nickel 1.08E+03 1.20E-02 1.01E+00 2 30E-01 1.30E+02 8.42E+01 2.15E+02 3.58E+02 3.00E-01 1.43E+00 1.66E+00 4.32E-01 3.52E+00 1.76E+02 5.28E+01 
Potassium 1.21E+03 2.00E-01 1.89E+01 1.00E+00 6.32E+02 9.44E+01 7.45E+02 1.24E+03 1.00E+00 1.66E+01 8.07E+00 4.84E-01 2.51E+01 1.26E+03 1.26E+03 
Selenium 7.81E+00 5.00E-03 3.05E-03 7.60E-01 3.10E+00 6.09E-01 3.71E+00 6.18E+00 7.50E-01 6.18E-02 3.96E-02 3.12E-03 1.05E-01 5.23E+00 3.92E+00 
Strontium 5.83E+01 5.00E-01 2.27E+00 1.00E+00 3.04E+01 4.55E+00 3.73E+01 6.21E+01 1.00E+00 8.28E-01 3.89E-01 2.33E-02 1.24E+00 6.20E+01 6.20E+01 
Titanium 2.46E+02 1.10E-03 2.11E-02 1.00E+00 1.28E+02 1.92E+01 1.48E+02 2.46E+02 1.00E+00 3.28E+00 1.64E+00 9.84E-02 5.02E+00 2.51E+02 2.51E+02 
Uranium 4.28E+01 1.70E-03 5.68E-03 1.00E+00 2.23E+01 3.34E+00 2.57E+01 4.28E+01 1.00E+00 5.71E-01 2.85E-01 1.71E-02 8.73E-01 4.37E+01 4.37E+01 
Vanadium 1.03E+02 1.10E-03 8.84E-03 130E-01 6.99E+00 8.03E+00 1.50E+01 2.51E+01 1.30E-01 4.34E-02 8.93E-02 4.12E-02 1.74E-01 8.69E+00 1.13E+00 

Organics 

VOCs 

Methyl ethyl ketone 1.78E-02 2.00E-02 2.78E-05 5.00E-02 4.65E-04 1.39E-03 1.88E-03 3.13E-03 2.90E-06 1.21E-10 5.93E-06 7.12E-06 1.31E-05 6.53E-04 1.89E-09 
Acetone 8.35E-01 2.00E-02 1.30E-03 5.00E-02 2.18E-02 6.51E-02 8.82E-02 1.47E-01 8.70E-07 1.71E-09 2.78E-04 3.34E-04 6.12E-04 3.06E-02 2.66E-08 
Ethylbenzene 2.00E-03 2.00E-02 3.12E-06 5.00E-02 5.22E-05 1.56E-04 2.11E-04 3.52E-04 2.40E-03 1.13E-08 6.67E-07 8.00E-07 1.48E-06 7.39E-05 1.77E-07 
Xylene, Total 5.83E-03 2.00E-02 9.09E-06 5.00E-02 132E-04 4.55E-04 6.16E-04 1.03E-03 2.40E-03 3.29E-08 1.94E-06 2.33E-06 4.31E-06 2.15E-04 5.17E-07 

SVOCs 

Benzo(a)anthracene 3.46E-01 3.90E-03 1.05E-04 5.30E-02 9.03E-03 2.70E-02 3.61E-02 6.02E-02 7.60E-01 6.10E-04 1.15E-04 1.38E-04 8.64E-04 4.32E-02 3.28E-02 

Benzo(a)pyrene 4.54E-01 2.60E-03 9.21E-05 5.00E-02 1.18E-02 3.54E-02 4.74E-02 7.89E-02 1.50E+00 1.58E-03 1.51E-04 1.82E-04 1.91E-03 9.56E-02 1.43E-01 
Benzo(b)fiuoranthene 3.97E-01 2.30E-03 7.12E-05 5.00E-02 1.04E-02 3.10E-02 4.14E-02 6.90E-02 1.90E+00 1.75E-03 1.32E-04 1.59E-04 2.04E-03 1.02E-01 1.94E-01 
Benzo(g,h,i)perylene 2.99E-01 1.20E-03 2.80E-05 5.00E-02 7.80E-03 2.33E-02 3.12E-02 5.19E-02 6.00E+00 4.15E-03 9.97E-05 1.20E-04 4.37E-03 2.19E-01 1.31E+00 
Benzo(k)fiuoranthene 2.70E-01 2.30E-03 4.84E-05 5.00E-02 7.05E-03 2.11E-02 2.82E-02 4.69E-02 1.90E+00 1.19E-03 9.00E-05 1.08E-04 1.39E-03 6.93E-02 1.32E-01 

Bis(2-ethylhexyl)phthalate 2.50E-01 8.70E-03 1.70E-04 5.00E-02 6.53E-03 1.95E-02 2.62E-02 4.37E-02 1.90E-01 1.11E-04 8.33E-05 1.00E-04 2.94E-04 1.47E-02 2.79E-03 

Carbazole 8.20E-02 2.00E-02 1.28E-04 5.00E-02 2.14E-03 6.40E-03 8.66E-03 1.44E-02 8.70E-03 1.68E-06 2.73E-05 3.28E-05 6.18E-05 3.09E-03 2.69E-05 
Chrysene 4.60E-01 3.90E-03 1.40E-04 5.00E-02 1.20E-02 3.59E-02 4.80E-02 8.00E-02 7.60E-01 8.11E-04 1.53E-04 1.84E-04 1.15E-03 5.74E-02 4.36E-02 
Di-n-butylphihalate 4.90E-02 7.60E-03 2.90E-05 5.00E-02 1.28E-03 3.82E-03 5.13E-03 8.55E-03 2.40E-01 2.74E-05 1.63E-05 1.96E-05 6.33E-05 3.16E-03 7.60E-04 
Di-n-octylphthalate 1.00E-01 3.70E-05 2.89E-07 5.00E-02 2.61E-03 7.80E-03 1.04E-02 1.74E-02 2.40E+03 5.55E-01 3.33E-05 4.00E-05 5.55E-01 2.78E+01 6.66E+04 
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Table C-14. Derivation of Tissue Concentrations for Black Racer for Surface Soil, at 1A-9, North County Site, St. Louis, Missouri 

Ecological constituent of 
potential concern 

Site RME 
Concentration 

(mg/kg) SP, 

Shrew ADD, 

(mg/kgBW/d) 
= RME x SP, 

x I, x ALIF., BAF, 

Shrew A DDa 

(mg/kgBW/d) = 
RME x BAF,x 

1„.,x AUF 

Shrew ADD, 

(mg/kgBW/d) = 
RME x 1 5., x 

AUF„, 

Shrew ADD,.,,, 

(mg/kgBW/d)= 

ADD, + ADD„ + 

ADDs 

C 

(mg/kg) = 

ADD,,,,/ 

I Rare% BAF, 

ADDS , 

(mg/kgBW/d)= 

Cuer... x BAF, 
x l, .x AUF 

(mg/kgBW/d)= 

RME x BA F, x 

ix AUF 

ADD.si  

ADDS 

(mg/kgBW/d) = 
RME x Is x AUF 

ADD, + 

ADD, + ADD, 

(mg/kgBVV/d)  
Cr  (mg/kg) =g 

ADD,,,,/ IR 

(mg/kg) = 

Cr  x BAF, 
Fluoranthene 1.00E+00 2.00E-02 1.56E-03 5,00E-02 2.61E-02 7.80E-02 1.06E-01 1.76E-01 1.30E-01 3.05E-04 3.33E-04 4.00E-04 1.04E-03 5.19E-02 6.75E-03 
Indeno(1,2,3-cd)pyrene 2.74E-01 1.20E-03 2.56E-05 5.00E-02 7.15E-03 2.14E-02 2.85E-02 4.76E-02 6.00E+00 3.81E-03 9.13E-05 1.10E-04 4.01E-03 2.00E-01 1.20E+00 
Phenanthrene 3.26E-01 2.00E-02 5.09E-04 5.00E-02 8.51E-03 2.54E-02 3.44E-02 5.74E-02 4.80E-02 3.67E-05 1.09E-04 1.30E-04 2.76E-04 1.38E-02 6.62E-04 
Pyrene 6.67E-01 6.70E-03 3.49E-04 5.00E-02 1.74E-02 5.20E-02 6.98E-02 1.16E-01 3.00E-01 4.65E-04 2.22E-04 2.67E-04 9.54E-04 4.77E-02 1.43E-02 

Pesticides and PCBs 

2,4,5-TP 2.75E-02 1.00E+00 2.15E-03 1.00E+00 1.44E-02 2.15E-03 1.86E-62 3.11E-02 1.00E+00 4.14E-04 1.83E-04 1.10E-05 6.09E-04 3.04E-02 3.04E-02 
4,4'-DDE 5.71E-03 2.00E-03 8.91E-07 3.37E-01 1.00E•03 4.45E-04 1.45E-03 2.42E-03 2.90E+00 9.35E-05 1.28E-05 2.28E-06 1.09E-04 5.43E-03 1.57E-02 
4,4'-DDT 1.33E-02 7.70E-04 7.99E-07 4.71E-02 3.27E-04 1.04E-03 1.37E-03 2.28E-03 2.90E+00 8.80E-05 	_ 4.18E-06 $.32E-06 9.75E-05 4.87E-03 1.41E-02 

RME = Reasonable maximum exposure 

SP, = Soil-to-plant uptake; vegetative 

ADD, = Average daily dose; plant 

1,-s = Shrew I (kg/kgBW/d) = 
	

7.80E-02 

AUF-s 	 1.00E+00 

BAF, = Soil-to-animal uptake; invertebrates 

ADD„ = Average daily dose; animal 

1„-s = Shrew 1 5  (kg/kgBW/d)= 
	

5.22E-01 

ADD, = Average daily dose; soil 

is - s= Shrew is  (kg/kgBW/d)= 
	

7.80E-02 

A 	= Average daily dose; total 

Cr = Average concentration in ingested matter (mg/kg) 

112..bm. = Shrew food ingestion rate = 	 6.00E-01 

BAFv = Ingested matter-to-tissue uptake: vertebrates 

	

= Snake food ingestion rate = 	 2.00E-02  

ADD„,. = Average daily dose; vertebrate animal 

I„, (kg/kgBW/d)= 	 1.33E-02 

AUF = 	 1.00E+00 

ADD„, = Average daily dose; invertebrate animal 

(kg/kgBW/d) = 	 6.67E-03 

1,(kg/kgBW/d)= 	 4.00E-04 

= Tissue concentration in snake (mg/kg) 

ncl; not detected, na= not applicable 
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Table C-15. Derivation of Tissue Concentrations for Black Racer for Surface Soil at IA-10, North County Site, St. Louis, Missouri 

Constituent 

Site RME 

Concentration 
(mg/kg) SP, 

Shrew ADD, 

(mg/kgBW/d) = 

RME x SP, x 

I, x AUF, BAF, 

Shrew ADD a 
(mg/kgBW/d) = 
RME x BAF, x 

1x AUF, 

Shrew ADD, 

(mg/kgBW/d)= 
RME x 1,„ x 

AUF, 

Shrew ADD„„,, 

(mg/kgBA,V/d). 

ADD, + ADD,, + 

ADD, 

CL,,,„, (mg/kg) 

t= ADD,„,,,,/ 

IR, BAF, 

ADD, 

(mg/kgBW/d) 

= C,,,,,„„ x 

BAF, x 10 x 

AUF 

ADDA , 

(mg/kgBW/d) 

= RME x 

BAF,x lux 

AUF 

ADD, 

(mg/kgBW/d) 

= RME x 1 5 x 

AUF 

ADD 

(mg/kgBW/d) = 
ADDA,+ ADDA, 

+ ADDs  

C,(mg/kg) = 

ADD,/112 

C,„,,, (mg/kg) 

= C, x BAF, 

Inorganics 

Beryllium 6.22E-01 2.00E-03 9.70E-05 5.00E-02 1.62E-02 4.85E-02 6.48E-02 1.08E-01 5.00E-02 7.21E-05 2.07E-04 2.49E-04 5.28E-04 2.64E-02 1.32E-03 
Chromium 1.63E+01 1.50E-03 1.91E-03 1.60E-01 1.36E+00 1.27E+00 2.63E+00 4.39E+00 2.80E-01 1.64E-02 1.74E-02 6.52E-03 4.03E-02 2.02E+00 5.64E-01 
Copper 6.52E+01 8.00E-02 4.07E-01 1.60E-01 5.45E+00 5.09E+00 1.09E+01 1.82E+01 5.00E-01 1.22E-01 6.95E-02 2.61E-02 2.17E-01 1.09E+01 5.43E+00 
Potassium 136E+03 2.00E-01 2.12E+01 1.00E+00 7.10E+02 1.06E+02 8.37E+02 1.40E+03 1.00E+00 1.86E+01 9.07E+00 5.44E-01 2.82E+01 1.41E+03 1.41E+03 
Selenium 6.87E-01 5.00E-03 2.68E-04 7.60E-01 2.73E-01 5.36E-02 3.26E-01 5.44E-01 7.50E-01 5.44E-03 3.48E-03 2.75E-04 9.20E-03 4.60E-01 3.45E-01 

Organlcs 

SV0Cs 

Bertzo(a)anthracene 6.96E-01 3.90E-03 2.12E-04 5.00E-02 1.82E-02 5.43E-02 7.27E-02 1.21E-01 7.60E-01 1.23E-03 2.32E-04 2.78E-04 1.74E-03 8.69E-02 6.60E-02 
Benzo(a)pyrene 7.34E-01 2.60E-03 I .49E-04 5.00E-02 1.92E-02 5.73E-02 7.66E-02 1.28E-01 1.50E+00 2.55E-03 2.45E-04 2.94E-04 3.09E-03 1.55E-01 2.32E-01 
Benzo(b)fluoranthene 6.47E-01 2.30E-03 1.16E-04 5.00E-02 1.69E-02 5.05E-02 6.75E-02 1.12E-01 1.90E+00 2.85E-03 2.16E-04 2.59E-04 3.32E-03 1.66E-01 3.16E-01 
Benzo(g,h,i)perylene 9.03E-01 1.20E-03 8.45E-05 5.00E-02 2.36E-02 7.04E-02 9.41E-02 1.57E-01 6.00E+00 1.25E-02 3.01E-04 3.61E-04 1.32E-02 6.60E-01 3.96E+00 
Benzo(k)fluoranthene 6.07E-01 2.30E-03 1.09E-04 5.00E-02 1.58E-02 4.73E-02 6.33E-02 1.05E-01 1.90E+00 2.67E-03 2.02E-04 2.43E-04 3.12E-03 1.56E-01 2.96E-01 
Bis(2-ethylhexyl(ghthalate 7.64E-01 8.70E-03 5.18E-04 5.00E-02 1.99E-02 5.96E-02 8.01E-02 1.33E-01 1.90E-01 3.38E-04 2.55E-04 3.06E-04 8.98E-04 4.49E-02 8.53E-03 
Carbazole 4.80E-02 2.00E-02 7.49E-05 5.00E-02 1.25E-03 3.74E-03 5.07E-03 8.45E-03 8.70E-03 9.81E-07 1.60E-05 1.92E-05 3.62E-05 1.81E-03 1.57E-05 
Chrysene 1.21E+00 3.90E-03 3.68E-04 5.00E-02 3.16E-02 9.44E-02 1.26E-01 2.11E-01 7.60E-01 2.13E-03 4.03E-04 4.84E-04 3.02E-03 1.51E-01 1.15E-01 
Fluoranthene 1.20E+00 2.00E-02 1.87E-03 5.00E-02 3.13E-02 9.36E-02 1.27E-01 2.11E-01 1.30E-01 3.66E-04 4.00E-04 4.80E-04 1.25E-03 6.23E-02 8.10E-03 
Indeno( I ,2,3-cd)pyrene 7.77E-01 1.20E-03 7.27E-05 5.00E-02 2.03E-02 6.06E-02 8.10E-02 1.35E-01 6.00E+00 1.08E-02 2.59E-04 3.11E-04 1.14E-02 5.68E-01 341E+00 
Phenanthrene 	. 6.82E-01 2.00E-02 1.06EA 5.00E-02 1.78E-02 5.32E-02 721E-02 1.20E-01 4.80E-02 7.69E-05 2.27E-04 2.73E-04 5.77E-04 2.88E-02 1.38E-03 	. 
Pyrene 147E+00 6.70E-03 7.68E-04 5.00E-02 3.84E-02 1.15E-01 1.54E-01 2.56E-01 3.00E-01 1.03E-03 490E-04 5.88E-04 2.10E-03 1.05E-01 3.15E-02 

RME = Reasonable maximum exposure IA -s = Shrew IA  (kg/kgBW/d) -= 5.22E-01 ADDA, = Average daily dose; vertebrate animal 

SP, = Soil-to-plant uptake; vegetative ADD, = Average daily dose; soil (kg/kgBW/d) = 	 1.33E-02 

ADD, = Average daily dose; plant 1 5-s = Shrew I s  (kg/kgBW/d) = 7.80E-02 AUF = 	 1.00E+00 

I,-s= Shrew I, (kWkgBW/d) = 	7.80E-02 

AUF-s 	 1.00E+00 

BAP, = Soil-to-animal uptake; invertebrates 

ADD„, = Average daily dose; animal 

ADD,, = Average daily dose; total 

Cr = Average concentration in ingested matter (mg/kg) 

IR,, = Shrew Food ingestion rate = 	 6.00E-01 

BAF, = Ingested matter-to-tissue uptake: vertebrates 

ADDA, = Avg. daily dose; invertebrate animal 

[ At (kg/kgBW/d)= 	 6.67E-03 

I,(kg/kgBW/d) = 	 4.00E-04 

Tissue concentration in snake (mg/kg) 

nd= not detected, na= not applicable 
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Table C-I6. Derivation of Tissue Concentrations for Eastern Cottontail Rabbit for Surface Soil at IA-9, North County Site, St. Louis, Missouri 

Ecological constituent of potential 
concern 

Site RME 
Concentration 

(mg/kg) SP, 

ADD, (mg/kgBW/d) = 

RME x SP, x Ipx AIN 
(mg/kgBW/d) = 

RME x l s x AUF 

ADD,  

(mg/kgBW/d) = 
ADDr.+ ADD, 

Cr  (mg/kg) = 

ADD,,„dIR BA F,. 
C.izo (mg/kg) 
= Cr  x BAF, 

Inorganics 
Aluminum 1.21E+04 8.00E-04 2.98E-01 7.45E+00 7.75E+00 1.94E+01 7.50E-02 1.45E+00 
Arsenic 1.72E+01 8.00E-03 4.24E-03 1.06E-02 1.48E-02 3.71E-02 1.00E-01 3.71E-03 
Barium 3.90E+02 3.00E-02 3.60E-01 2.40E-01 6.01E-01 1.50E+00 7.50E-03 1.13E-02 
Beryllium 1.50E+00 2.00E-03 9.24E-05 9.24E-04 1.02E-03 2.54E-03 . 5.00E-02 1.27E-04 
Cadmium 8.40E-01 1.10E-01 2.85E-03 5.17E-04 3.36E-03 8.41E-03 2.80E-02 2.35E-04 
Calcium 1.66E+05 7.00E-01 3.58E+03 1.02E+02 3.68E+03 9.20E+03 1.00E+00 9.20E+03 
Chromium 2.51E+01 1.50E-03 I .16E-03 1.55E-02 1.66E-02 4.16E-02 2.80E-01 1.16E-02 
Cobalt 3.05E+02 4.00E-03 3.76E-02 1.88E-01 2.25E-01 5.64E-01 1.00E+00 5.64E-01 
Copper 2.32E+02 8.00E-02 5.72E-01 1.43E-01 7.15E-01 1.79E+00 5.00E-01 8.93E-01 
Cyanide 3.63E-01 1.00E+00 1.12E-02 2.24E-04 1.14E-02 2.85E-02 0.00E+00 0.00E+00 
Lead 2.40E+02 9.00E-03 6.65E-02 1.48E-01 2.14E-01 5.36E-01 1.50E-02 8.04E-03 
Lithium 7.72E+00 5.00E-03 1.19E-03 4.76E-03 5.94E-03 1.49E-02 1.00E+00 1.49E-02 
Magnesium 2.25E+04 2.00E-01 1.39E+02 1.39E+01 1.52E+02 3.81E+02 1.00E+00 3.81E+02 
Molybdenum 2.57E+01 5.00E-02 3.96E-02 1.58E-02 5.54E-02 1.39E-01 1.00E+00 1.39E-01 
Nickel 1.08E+03 1.20E-02 3.99E-01 6.65E-01 1.06E+00 2.66E+00 3.00E-01 7.98E-01 
Potassium 1.21E+03 2.00E-01 7.45E+00 7.45E-01 8.20E+00 2.05E+01 1.00E+00 2.05E+01 
Selenium 7.81E+00 5.00E-03 1.20E-03 4.81E-03 6.01E-03 1.50E-02 7.50E-01 1.13E-02 
Strontium 5.83E+01 5.00E-01 8.98E-01 3.59E-02 9.34E-01 2.33E+00 1.00E+00 2.33E+00 
Titanium 2.46E+02 1.10E-03 8.33E-03 1.52E-01 1.60E-01 4.00E-01 1.00E+00 4.00E-01 
Uranium 4.28E+01 1.70E-03 2.24E-03 2.64E-02 2.86E-02 7.15E-02 1.00E+00 7.15E-02 
Vanadium 1.03E+02 1.10E-03 3.49E-03 6.34E-02 6.69E-02 1.67E-01 1.30E-01 2.18E-02 

Organics 
VOCs 
Methyl ethyl ketone 1.78E-02 2.00E-02 1.10E-05 1.10E-05 2.19E-05 5.48E-05 2.90E-06 1.59E-10 
Acetone 8.35E-01 2.00E-02 5.14E-04 5.14E-04 1.03E-03 2.57E-03 8.70E-07 2.24E-09 
Ethylbenzene 2.00E-03 2.00E-02 1.23E-06 1.23E-06 2.46E-06 6.16E-06 2.40E-03 1.48E-08 
Xylene, Total 5.83E-03 2.00E-02 3.59E-06 3.59E-06 7.18E-06 1.80E-05 2.40E-03 4.31E-08 

SVOCs 
Benzo(a)anthracene 3.46E-01 3.90E-03 4.16E-05 2.13E-04 2.55E-04 6.37E-04 7.60E-01 4.84E-04 
Benzo(a)pyrene 4.54E-01 2.60E-03 3.64E-05 2.80E-04 3.16E-04 7.90E-04 1.50E+00 1.19E-03 
Benzo(b)fluoranthene 3.97E-01 2.30E-03 2.81E-05 2.45E-04 2.73E-04 6.82E-04 1.90E+00 1.30E-03 
Benzo(g,h,Opetylene 2.99E-01 1.20E-03 1.11E-05 1.84E-04 1.95E-04 4.88E-04 6.00E+00 2.93E-03 
Benzo(k)fluoranthene 2.70E-01 2.30E-03 1.91E-05 1.66E-04 1.85E-04 4.64E-04 1.90E+00 8.81E-04 
Bis(2-ethylhexyl)phthalate 2.50E-01 8.70E-03 6.70E-05 1.54E-04 2.21E-04 5.52E-04 1.90E-01 1.05E-04 
Carbazole 8.20E-02 2.00E-02 5.05E-05 5.05E-05 1.01E-04 2.53E-04 8.70E-03 2.20E-06 
Chrysene 4.60E-01 3.90E-03 5.53E-05 2.83E-04 3.39E-04 8.47E-04 7.60E-01 6.43E-04 
Di-n-butylphthalate 4.90E-02 7.60E-03 1.15E-05 3.02E-05 4.17E-05 1.04E-04 2.40E-01 2.50E-05 
Di-n-octylphthalate 1.00E-01 3.70E-05 1.14E-07 6.16E-05 6.17E-05 1.54E-04 2.40E+03 3.70E-01 
Fluoranthene 1.00E+00 2.00E-02 6.16E-04 6.16E-04 1.23E-03 3.08E-03 1.30E-01 4.00E-04 
Indeno(1,2,3-cd)pyrene 2.74E-01 1.20E-03 1.01E-05 1.69E-04 1.79E-04 4.47E-04 6.00E+00 2.68E-03 
Phenanthrene 3.26E-01 2.00E-02 2.01E-04 2.01E-04 4.02E-04 1.00E-03 4.80E-02 4.82E-05 
Pyrene 6.67E-01 6.70E-03 1.38E-04 4.11E-04 5.49E-04 1.37E-03 3.00E-01 4.11E-04 

Pesticides and PCBs 
2,4,5-TP 2.75E-02 1.00E+00 8.47E-04 1.69E-05 8.64E-04 2.16E-03 1.00E+00 2.16E-03 
4,4.-DDE 5.71E-03 2.00E-03 3.52E-07 3.52E-06 3.87E-06 9.67E-06 2.90E+00 2.81E-05 
4,4'-DDT 1.33E-02 7.70E-04 3.15E-07 8.19E-06 	__ 8.51E-06 2.13E-05 2.90E+00 6.17E-05 

RME = Reasonable maximum exposure AUF = 	1.00E+00 BAF, =- ingested matter-to-animal uptake; vertebn 
SP, = Soil-to-plant uptake; vegetztive ADD, = Average daily dose; soil = Concentration in rabbit (mg/kg) 
ADD p = Average daily dose; plant ADD,oui= Average daily dose; total nd= not detected, na= not applicable 
1,(kg/kgBW/d) = 6.16E-04 C r  = Concentration in rabbit ingested maner (mg/kg) 
lp (kg/kgBW/d) = 3.08E-02 IR = Rabbit food ingestion rate (kg/kgBW/d) = 4.00E-01 
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Table C-17. Derivation of Tissue Concentrations for Eastern Cottontail Rabbit for Surface Soil at 1A-10, North County Site, St. Louis, Missouri 

Ecological constituent of potential 

concern 

Site RIME 

Concentration 

(mg/kg) SP,. 

ADDp 

(mg/kgBW/d) = 

RME x SP,.x Ipx 

AUF 

ADDs  

(mg/kgBW/d) = 

RME x I s x AUF 

ADDt.fid 

(mg/kgBW/d) = 

ADD p  + ADDs  

Cr  

(mg/kg) = 

ADDtotaaR BAF, 

Crabbil 
(mg/kg) = 

Cf x BAF, 

Inorganics 

Beryllium 6.22E-01 2.00E-03 3.83E-05 3.83E-04 4.21E-04 1.05E-03 5.00E-02 5.27E-05 
Chromium 1.63E+01 1.50E-03 7.53E-04 1.00E-02 1.08E-02 2.70E-02 2.80E-01 7.56E-03 
Copper 6.52E+01 8.00E-02 1.61E-01 4.02E-02 2.01E-01 5.02E-01 5.00E-01 2.51E-01 
Potassium 1.36E+03 2.00E-01 8.38E+00 8.38E-01 9.22E+00 2.30E+01 1.00E+00 2.30E+01 
Selenium 6.87E-01 5.00E-03 1.06E-04 4.23E-04 5.29E-04 1.32E-03 7.50E-01 9.92E-04 

Organics 

SVOCs 

Benzo(a)antlu-acene 6.96E-01 3.90E-03 8.36E-05 4.29E-04 5.12E-04 1.28E-03 7.60E-01 9.73E-04 
Benzo(a)pyrene 7.34E-01 2.60E-03 5.88E-05 4.52E-04 5.11E-04 1.28E-03 1.50E+00 1.92E-03 
Benzo(b)fluoranthene 6.47E-01 2.30E-03 4.58E-05 3.99E-04 4.44E-04 1.11E-03 1.90E+00 2.11E-03 
Benzo(g,h,i)perylene 9.03E-01 1.20E-03 3.34E-05 5.56E-04 5.90E-04 1.47E-03 6.00E+00 8.84E-03 
Benzo(k)fluoranthene 6.07E-01 2.30E-03 4.30E-05 3.74E-04 4.17E-04 1.04E-03 1.90E+00 1.98E-03 
Bis(2-ethylhexyl.)phthalate 7.64E-01 8.70E-03 2.05E-04 4.71E-04 6.75E-04 1.69E-03 1.90E-01 3.21E-04 
Carbazole 4.80E-02 2.00E-02 2,96E-05 2.96E-05 5.91E-05 1.48E-04 8.70E-03 1.29E-06 
Chrysene .".. 1.21E+00 3.90E-03 1.45E-04 7.45E-04 8.91E-04 2.23E-03 7.60E-01 1.69E-03 
Fluoranthene 1.20E+00 2.00E-02 7.39E-04 7.39E-04 1.48E-03 3.70E-03 1.30E-01 4.80E-04 
Indeno(1,2,3-cd)pyrene 7.77E-01 1.20E-03 2.87E-05 4.79E-04 5.07E-04 1.27E-03 6.00E+00 7.61E-03 
Phenanthrene 6.82E-01 2.00E-02 4.20E-04 4.20E-04 8.40E-04 2.10E-03 4.80E-02 1.01E-04 
Pyrene 1.47E+00 6.70E-03 3.03E-04 9.06E-04 1.21E-03 3.02E-03 3.00E-01 9.07E-04 

RME = Reasonable maximum exposure AUF = 	1.00E+00 BAF,= ingested matter-to-animal uptake; vertebrates 

SP. = Soil-to-plant uptake; vegetative ADDs  = Average daily dose; soil Cbb = Concentration in rabbit (mg/kg) 

ADD p = Average daily dose; plant ADDiotai = Average daily dose; total ndra=nij ot detected, na= not applicable 

(kg/kgBW/d) = 6.16E-04 Cf = Concentration in rabbit ingested matter (mg/kg) 

Ip (kg/kgBW/d) = 3.08E-02 IR = Rabbit food ingestion rate (kgfkgBW/d) = 4.00E-01 
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Table C-I8. Derivation of Tissue Concentrations for American Robin for Surface Soil at IA-9, North County Site, St. Louis, Missouri 

Ecological constituent of 
potential concern 

Site RME 
Concentration 

(mg/kg) SP, 

ADD p 

(mg/kgBW/d) = 
RME x SP,x lpx 

AUF BAF I  

ADDA 
(mg/kgBW/d) = 

RME x BAFi x [A 
x AUF 

ADDs 
(mg/kgBW/d) = 

RME x lx AUF 

ADDlotal 
(mg/kgBW/d) = 
ADD p  + ADDA  + 

ADDs 

Cr 
(mg/kg) = 

A DD,,,VI R BAF„ 
Crow. (mg/kg) 
= Cf X BAF, 

Inorganics 
Aluminum 1.21E+04 1.30E-04 1.47E+00 7.50E-02 5.66E+02 7.55E+02 1.32E+03 8.48E+02 7.50E-02 6.36E+01 
Arsenic 1.72E+01 1.20E-03 1.93E-02 6.60E-03 7.08E-02 1.07E+00 1.16E+00 7.46E-01 1.00E-01 7.46E-02 
Barium 3.90E+02 3.00E-03 1.10E+00 7.50E-03 1.83E+00 2.43E+01 2.73E+01 1.75E+01 7.50E-03 1.31E-01 
Beryllium 1.50E+00 3.00E-04 4.21E-04 5.00E-02 4.68E-02 9.36E-02 1.41E-01 9.03E-02 5.00E-02 4.51E-03 
Cadmium 8.40E-01 3.00E-02 2.36E-02 1.10E+01 5.77E+00 5.24E-02 5.84E+00 3.74E+00 2.80E-02 1.05E-01 
Calcium 1.66E+05 7.00E-02 1.09E+04 1.00E+00 1.04E+05 1.04E+04 1.25E+05 8.00E+04 1.00E+00 8.00E+04 
Chromium 2.51E+01 9.00E-04 2.11E-02 1.60E-01 2.51E‘-00 1.57E+00 4.09E+00 2.62E+00 2.80E-01 7.35E-01 
Cobalt 3.05E+02 1.40E-03 4.00E-01 1.00E+00 1.90E-02 1.90E+01 2.10E+02 1.34E+02 1.00E+00 1.34E+02 
Copper 2.32E+02 5.00E-02 1.09E+01 1.60E-01 2.32E+01 1.45E+0 I 4.85E+01 3.11E+01 5.00E-01 1.55E+01 
Cyanide 3.63E-01 1.00E+00 3.40E-01 0.00E+00 0.00E+00 2.27E-02 3.62E-01 2.32E-01 0.00E+00 0.00E+00 
Lead 2.40E+02 1.80E-03 4.04E-01 4.00E-01 5.99E+01 1.50E+01 7.53E+01 4.83E+01 1.50E-02 7.24E-01 
Lithium 7.72E+00 8.00E-04 5.78E-03 1.00E+00 4.82E+00 4.82E-01 5.30E+00 3.40E+00 1.00E+00 3.40E+00 
Magnesium 2.25E+04 1.10E-01 2.32E+03 1.00E+00 1.40E+04 1.40E+03 1.78E+04 1.14E+04 1.00E+00 1.14E+04 
Molybdenum 2.57E+01 1.20E-02 2.89E-01 1.00E+00 1.60E+0 I 1.60E+00 1.79E+01 1.15E+01 1.00E+00 1.15E+01 
Nickel 1.08E+03 1.20E-02 1.21E+01 2.30E-01 1.55E+02 6.74E+01 2.35E+02 1.50E+02 3.00E-01 4.51E+01 
Potassium 1.21E+03 1.10E-01 1.25E+02 1.00E+00 7.55E+02 7.55E+01 9.55E+02 6.12E+02 1.00E+00 6.12E+02 
Selenium 7.81E+00 5.ocrE-03 3.66E-02 7.60E-01 3.70E+00 4.87E-01 4.23E+00 2.71E+00 7.50E-01 2.03E+00 
Strontium 5.83E+01 5.00E-02 2.73E+00 1.00E+00 3.64E+01 3.64E+00 4.27E+01 2.74E+01 1.00E+00 2.74E+01 
Titanium 2.46E+02 6.00E-04 1.38E-01 1.00E+00 1.54E+02 1.54E+01 1.69E+02 1.08E+02 1.00E+00 1.08E+02 
Uranium 4.28E+01 8.00E-04 3.20E-02 1.00E+00 2.67E+01 2.67E+00 2.94E+01 1.89E+01 1.00E+00 1.89E+01 
Vanadium 1.03E+02 6.00E-04 5.78E-02 1.30E-01 8.36E-f 00 6.43E+00 1.48E+01 9.51E+00 1.30E-01 1.24E+00 

Organics 
VOCs 
Methyl ethyl ketone 1.78E-02 2.00E-02 3.33E-04 5.00E-02 5.55E-04 1.11E-03 2.00E-03 1.28E-03 2.90E-06 3.72E-09 
Acetone 8.35E-01 2.00E-02 1.56E-02 5.00E-02 2.61E-02 5.21E-02 9.38E-02 6.01E-02 8.70E-07 5.23E-08 
Ethylbenzene 2.00E-03 2.00E-02 3.74E-05 5.00E-02 6.24E-05 1.25E-04 2.25E-04 1.44E-04 2.40E-03 3.46E-07 
Xylene, Total 5.83E-03 2.00E-02 1.09E-04 5.00E-02 1.82E-04 3.64E-04 6.55E-04 4.20E-04 2.40E-03 1.01E-06 

SVOCs 
Benzo(a)anthracene . 	3.46E-01 3.90E-03 1.26E-03 5.00E-02 1.08E-02 2.16E-02 3.36E-02 2.16E-02 7.60E-0 I 1.64E-02 
Benzo(a)pyrene 4.54E-01 2.60E-03 1.10E-03 5.00E-02 1.42E-02 2.83E-02 4.36E-02 2.79E-02 1.50E+00 4.19E-02 
Benzo(b)fluoranthene 3.97E-01 2.30E-03 8.55E-04 5.00E-02 1.24E-02 2.48E-02 3.80E-02 2.44E-02 1.90E+00 4.63E-02 
Benzo(g,h,i)perylene 2.99E-01 1.20E-03 3.36E-04 5.00E-02 9.33E-03 1.87E-02 2.83E-02 1.82E-02 6.00E+00 1.09E-01 
Benzo(k)fluoranthene 2.70E-01 2.30E-03 5.81E-04 5.00E-02 8.42E-03 1.68E-02 2.59E-02 1.66E-02 1.90E+00 3.15E-02 
Bis(2-ethylhexyl)phthalate 2.50E-01 8.70E-03 2.04E-03 5.00E-02 7.80E-03 1.56E-02 2.54E-02 1.63E-02 1.90E-01 3.10E-03 
Carbazole 8.20E-02 2.00E-02 1.54E-03 5.00E-02 2.56E-03 5.12E-03 9.21E-03 5.90E-03 8.70E-03 5.14E-05 
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Table C-I8. Derivation of Tissue Concentrations for American Robin for Surface Soil at IA-9, North County Site, St. Louis, Missouri 

Ecological constituent of 
potential concern 

Site RME 
Concentration 

(mg/kg) SP, 

(mg/kgBW/d) = 
RME x SPrx Ix 

AUF 

ADD p 

BAFI  

ADDA  
(mg/kgBW/d) = 

RME x BAFix IA 
x AUF 

ADDs 
(mg/kgBW/d) = 

RME x Is x AUF 

ADD,o,„, 
(mg/kgBW/d) = 
ADD, + ADDA  + 

ADDs 

Cr 
(mg/kg) = 

ADDlow/IR BAF, 
Crow. (mg/kg) 
= Cr  x BAF„ 

Chrysene 4.60E-01 3.90E-03 1.68E-03 5.00E-02 1.44E-02 2.87E-02 4.47E-02 2.87E-02 7.60E-01 2.18E-02 
Di-n-butylphthalate 4.90E-02 7.60E-03 3.49E-04 5.00E-02 1.53E-03 3.06E-03 4.93E-03 3.16E-03 2.40E-01 7.59E-04 
Di-n-octylphthalate 1.00E-01 3.70E-05 3.46E-06 5.00E-02 3.12E-03 6.24E-03 9.36E-03 6.00E-03 2.40E+03 1.44E+01 
Fluoranthene 1.00E+00 2.00E-02 1.87E-02 5.00E-02 3.12E-02 6.24E-02 1.12E-01 7.20E-02 1.30E-01 9.36E-03 
Indeno(1,2,3-cd)pyrene 2.74E-01 1.20E-03 3.08E-04 5.00E-02 8.55E-03 1.71E-02 2.60E-02 1.66E-02 6.00E+00 9.98E-02 
Phenanthrene 3.26E-01 2.00E-02 6.10E-03 5.00E-02 1.02E-02 2.03E-02 3.66E-02 2.35E-02 4.80E-02 1.13E-03 
Pyrene 6.67E-01 6.70E-03 4.18E-03 5.00E-02 2.08E-02 4.16E-02 6.66E-02 4.27E-02 3.00E-01 1.28E-02 

Pesticides and PCBs 
2,4,5-TP 2.75E-02 1.00E+00 2.57E-02 1.00E+00 1.72E-02 1.72E-03 4.46E-02 2.86E-02 1.00E+00 2.86E-02 
4,4'-DDE 5.71E-03 2.00E-03 1.07E-05 3.37E-01 1.20E-03 3.56E-04 1.57E-03 1.00E-03 2.90E+00 2.91E-03 
4,4'-DDT 1.33E-02 	_ 7.70E-04 9.59E-06 4.71E-02 3.91E-04 8.30E-04 1.23E-03 7.89E-04 2.90E+00 2.29E-03 

RME = Reasonable maximum exposure 

SP= Soil-to-plant uptake; vegetative 

Ip (kg/kgBW/d) = 	 9.36E-01 

AUF = 	 1.00E+00 

BAF;  = Soil-to-animal uptake; invertebrates 

BAF,.= animal-to-animal uptake; vertebrates 

Cf =  Concentration in robin ingested matter (mg/kg) 

I A(kg/kgBW/d) = 6.24E-01 

ADDs  = Average daily dose; soil 

I s  (kg/kgBW/d) = 6.24E-02 

= Average daily dose; total 

ADDA  = Average daily dose; animal 

ADD p  = Average daily dose; plant 

Crobin = Concentration in robin (mg/kg) 
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Table C-19. Derivation of Tissue Concentrations for American Robin for Surface Soil at IA-10, North County Site, St. Louis, Missouri 

Ecological constituent of 

potential concern 

Site RME 

Concentration 

(mg/kg) SP r  

(mg/kgBW/d) = 

RIME x SPrx Ipx 

AUF 

ADD p 

BAF, 

ADDA 

(mg/kgBW/d)= 

RIME x BAF i x lAx 

AUF 

ADDS  
(mg/kgBW/d)= 

RMEx l sx AUF 

ADD lolal 

(mg/kgBW/d) = 

ADD p  + ADD A  + 

ADD s  

Cr 

(mg/kg) = 

ADD,o , m/IR BAF, 

Crobln 

(mg/kg) = 

Cf X BAF, 
Inorganics 

Beryllium 6.22E-01 3.00E-04 1.75E-04 5.00E-02 1.94E-02 3.88E-02 5.84E-02 3.74E-02 5.00E-02 1.87E-03 
Chromium 1.63E+01 9.00E-04 1.37E-02 1.60E-0 I 1.63E+00 1.02E+00 2.66E+00 1.70E+00 2.80E-01 4.77E-01 
Copper 6.52E+01 5.00E-02 3.05E+00 1.60E-01 6.51E+00 4.07E+00 1.36E+01 8.74E+00 5.00E-01 4.37E+00 
Potassium 1.36E+03 1.10E-0 I 1.40E+02 1.00E+00 8.49E+02 8.49E+01 1.07E+03 6.88E+02 1.00E+00 6.88E+02 
Selenium 6.87E-01 5.00E-03 3.22E-03 7.60E-01 3.26E-01 4.29E-02 3.72E-01 2.38E-01 7.50E-01 1.79E-01 

Organics 

SV0Cs ' 
Benzo(a)anthracene 6.96E-01 3.90E-03 2.54E-03 5.00E-02 2.17E-02 4.34E-02 6.77E-02 4.34E-02 7.60E-01 3.30E-02 
Benzo(a)pyrene 7.34E-01 2.60E-03 1.79E-03 5.00E-02 2.29E-02 4.58E-02 7.05E-02 4.52E-02 1.50E+00 6.78E-02 
Benzo(b)fluoranthene 6.47E-01 2.30E-03 1.39E-03 5.00E-02 2.02E-02 4.04E-02 6.20E-02 3.97E-02 1.90E+00 7.55E-02 
Benzo(g,h,i)perylerie 9.03E-01 1.20E-03 1.01E-03 5.00E-02 2.82E-02 5.63E-02 8.55E-02 5.48E-02 6.00E+00 3.29E-01 
Benzo(k)fluoranthene 6.07E-01 2.30E-03 1.31E-03 5.00E-02 1.89E-02 3.79E-02 5.81E-02 3.73E-02 1.90E+00 7.08E-02 
Bis(2-ethylhexyl)Othalate 7.64E-01 8.70E-03 6.22E-03 5.00E-02 2.38E-02 4.77E-02 7.77E-02 4.98E-02 1.90E-01 9.47E-03 
Carbazole 4.80E-02 2.00E-02 8.99E-04 5.00E-02 1.50E-03 3.00E-03 5.39E-03 3.46E-03 8.70E-03 3.01E-05 
Chrysene 1.21E+00 3.90E-03 4.42E-03 5.00E-02 3.78E-02 7.55E-02 1.18E-01 7.54E-02 7.60E-01 5.73E-02 
Fluoranthene 1.20E+00 	..--• 2.00E-02 2.25E-02 5.00E-02 3.74E-02 7.49E-02 1.35E-01 8.64E-02 1.30E-01 1.12E-02 

Indeno(1,2,3-cd)pyrene 7.77E-01 1.20E-03 8.73E-04 5.00E-02 2.42E-02 4.85E-02 7.36E-02 4.72E-02 6.00E+00 2.83E-01 

Phenanthrene 6.82E-01 2.00E-02 I .28E-02 5.00E-02 2.13E-02 4.26E-02 7.66E-02 4.91E-02 4.80E-02 2.36E-03 
Pyrene 1.47E+00 6.70E-03 9.22E-03 5.00E-02 4.59E-02 9.17E-02 1.47E-01 9.41E-02 3.00E-01 2.82E-02 

RME = Reasonable maximum exposure 

SP= Soil-to-plant uptake; vegetative 

1p (kg/kgBW/d) = 	 9.36E-01 

ALT = 	 1.00E+00 

BAF ;  = Soil-to-animal uptake; invertebrates 

BAFr = animal-to-animal uptake; vertebrates 

Cf =  Concentration in robin ingested matter (mg/kg) 

1 A(kg/kgBW/d) = 6.24E-01 

ADDs  = Average daily dose; soil 

I s  (kg/kgBW/d) = 6.24E-02 

ADDiomi = Average daily dose; total 

ADDA  = Average daily dose; animal 

ADD p = Average daily dose; plant 

Crown = Concentration in robin (mg/kg) 

IR = Robin food ingestion rate (kg/kgBW/d) = 1.56E+00 
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Table C-20. Derivation of Tissue Concentrations for Short-tailed Shrew for Surface Soil at IA-9, North County Site, St. Louis, Missouri 

Ecological constituent of 
potential concern 

Site RME 
Concentration 

(mg/kg) SP, 

ADDp 

(mg/kgBW/d) = 
RME x SP,x I p x 

AU F BA F, 

ADDA 

(mg/kgBW/d) = 
RME x BAFor IA 

x AUF 

ADDS  
(mg/kgBW/d) = 

RME x I s x AUF 

- 	 ADDtow 

(mg/kg BW/d) = 
ADDp + ADDA  + 

ADDs  
Cf  (mg/kg) = 
A DD,„,,/1 R BA F, 

Cshr... 
(mg/kg) = 
Cr X BAF, 

Inorganics 
Aluminum 1.21E+04 8.00E-04 7.55E-01 7.50E-02 4.74E+02 9.44E+02 1.42E+03 2.36E+03 7.50E-02 1.77E+02 
Arsenic 1.72E+01 8.00E-03 1.07E-02 6.60E-03 5.93E-02 1.34E+00 1.41E+00 2.35E+00 1.00E-01 2.35E-01 
Barium 3.90E+02 3.00E-02 9.13E-01 7.50E-03 1.53E+00 3.04E+01 3.29E+01 5.48E+01 7.50E-03 4.11E-01 
Beryllium 1.50E+00 2.00E-03 2.34E-04 5.00E-02 3.92E-02 1.17E-01 1.56E-01 2.61E-01 5.00E-02 1.30E-02 
Cadmium 8.40E-01 1.10E-01 7.21E-03 1.10E+01 4.82E+00 6.55E-02 4.90E+00 8.16E+00 2.80E-02 2.28E-01 
Calcium 1.66E+05 7.00E-01 9.06E+03 1.00E+00 8.67E+04 1.29E+04 1.09E+05 1.81E+05 1.00E+00 1.81E+05 
Chromium 2.51E+01 1.50E-03 2.94E-03 1.60E-01 2.10E+00 1.96E+00 4.06E+00 6.76E+00 2.80E-01 1.89E+00 
Cobalt 3.05E+02 4.00E-03 9.52E-02 1.00E+00 1.59E+02 2.38E+01 1.83E+02 3.05E+02 1.00E+00 3.05E+02 
Copper 2.32E+02 8.00E-02 1.45E+00 1.60E-01 1.94E+01 1.81E+01 3.89E+01 6.49E+01 5.00E-01 3.24E+01 
Cyanide 3.63E-01 1.00E+00 2.83E-02 0.00E+00 0.00E+00 2.83E-02 5.66E-02 9.44E-02 0.00E+00 0.00E+00 
Lead 2.40E+02 9.00E-03 1.68E-01 4.00E-01 5.01E+01 1.87E+01 6.90E+01 1.15E+02 1.50E-02 1.73E+00 
Lithium 7.72E+00 5.00E-03 3.01E-03 1.00E+00 4.03E+00 6.02E-01 4.64E+00 7.73E+00 1.00E+00 7.73E+00 
Magnesium 2.25E+04 2.00E-01 3.51E+02 1.00E+00 1.17E+04 1.76E+03 1.39E+04 2.31E+04 1.00E+00 2.31E+04 
Molybdenum 2.57E+01 5.00E-02 1.00E-01 1.00E+00 1.34E+01 2.00E+00 1.55E+01 2.59E+01 1.00E+00 2.59E+01 
Nickel 1.08E+03 1.20E-02 1.01E+00 2.30E-01 1.30E+02 . 8.42E+01 2.15E+02 3.58E+02 3.00E-01 1.07E+02 
Potassium 1.21E+03 2.00E-01 1.89E+01 1.00E+00 6.32E+02 9.44E+01 7.45E+02 1.24E+03 1.00E+00 1.24E+03 
Selenium 7.81E+00 ...5.00E-03 3.05E-03 7.60E-01 3.10E+00 6.09E-01 3.71E+00 6.18E+00 7.50E-01 4.64E+00 
Strontium 5.83E+01 5.00E-01 2.27E+00 1.00E+00 3.04E+01 4.55E+00 3.73E+01 6.21E+01 1.00E+00 6.21E+01 
Titanium 2.46E+02 1.10E-03 2.11E-02 1.00E+00 1.28E+02 1.92E+01 1.48E+02 2.46E+02 1.00E+00 2.46E+02 
Uranium 4.28E+01 1.70E-03 5.68E-03 1.00E+00 2.23E+01 3.34E+00 2.57E+01 4.28E+01 1.00E+00 4.28E+01 
Vanadium 1.03E+02 1.10E-03 8.84E-03 1.30E-01 6.99E+00 8.03E+00 1.50E+01 2.51E+01 1.30E-01 3.26E+00 

Organics 
VOCs 	 ' 
Methyl ethyl ketone 1.78E-02 2.00E-02 2.78E-05 5.00E-02 4.65E-04 1.39E-03 1.88E-03 3.13E-03 2.90E-06 9.09E-09 
Acetone 8.35E-01 2.00E-02 1.30E-03 5.00E-02 2.18E-02 6.51E-02 8.82E-02 1.47E-01 8.70E-07 1.28E-07 
Ethylbenzene 2.00E-03 2.00E-02 3.12E-06 5.00E-02 5.22E-05 1.56E-04 2.11E-04 3.52E-04 2.40E-03 8.45E-07 
Xylene, Total 5.83E-03 2.00E-02 9.09E-06 5.00E-02 1.52E-04 4.55E-04 6.16E-04 1.03E-03 2.40E-03 2.46E-06 

SVOCs 
Benzo(a)anthracene 3.46E-01 3.90E-03 1.05E-04 5.00E-02 9.03E-03 2.70E-02 3.61E-02 6.02E-02 7.60E-01 4.58E-02 
Benzo(a)pyrene 4.54E-01 2.60E-03 9.21E-05 5.00E-02 1.18E-02 3.54E-02 4.74E-02 7.89E-02 1.50E+00 1.18E-01 
Benzo(b)fluoranthene 3.97E-01 2.30E-03 7.12E-05 5.00E-02 1.04E-02 3.10E-02 4.14E-02 6.90E-02 1.90E+00 1.31E-01 
Benzo(g,h,i)perylene 2.99E-01 1.20E-03 2.80E-05 5.00E-02 7.80E-03 2.33E-02 3.12E-02 5.19E-02 6.00E+00 3.12E-01 
Benzo(k)fluoranthene 2.70E-01 2.30E-03 4.84E-05 5.00E-02 7.05E-03 2.11E-02 2.82E-02 4.69E-02 1.90E+00 8.92E-02 
Bis(2-ethylhexyl)phtha late 2.50E-01 8.70E-03 1.70E-04 5.00E-02 6.53E-03 1.95E-02 2.62E-02 4.37E-02 1.90E-01 8.29E-03 
Carbazole 8.20E-02 2.00E-02 1.28E-04 	_ 5.00E-02 2.14E-03 6.40E-03 8.66E-03 1.44E-02 8.70E-03 1.25E-04 
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Table C-20. Derivation of Tissue Concentrations for Short-tailed Shrew for Surface Soil at IA-9, North County Site, St. Louis, Missouri 

Ecological constituent of 
potential concern 

Site FtME 

Concentration 
(mg/kg) SP, 

ADDp  

(mg/kgBW/d) = 

RME x SP,x lx 

AUF BAFI  

ADDA  

(mg/kgBW/d) = 
RME x BAFi x IA 

x AUF 

ADDS  

(mWkgBW/d) = 

RME x Is x AUF 

A DDIotai 

(mg/kgBW/d) = 
ADDp  + ADD A  + 

ADDs 

Cr(mg/kg) = 

ADD10./IR BAF„ 

C,hrew 
(mg/kg) = 

Cr x BAF, 
Chrysene 4.60E-01 3.90E-03 1.40E-04 5.00E-02 1.20E-02 3.59E-02 4.80E-02 8.00E-02 7.60E-01 6.08E-02 
Di-n-butylphthalate 4.90E-02 7.60E-03 2.90E-05 5.00E-02 1.28E-03 3.82E-03 5.13E-03 8.55E-03 2.40E-01 2.05E-03 
Di-n-octylphthalate 1.00E-01 3.70E-05 2.89E-07 5.00E-02 2.61E-03 7.80E-03 1.04E-02 1.74E-02 2.40E+03 4.16E+01 
Fluoranthene 	• 1.00E+00 2.00E-02 1.56E-03 5.00E-02 2.61E-02 	. 7.80E-02 1.06E-01 1.76E-01 1.30E-01 2.29E-02 .  
lndeno( I ,2,3-cd)pyrene 2.74E-01 1.20E-03 2.56E-05 5.00E-02 7.15E-03 2.14E-02 2.85E-02 4.76E-02 6.00E+00 2.85E-01 
Phenanthrene 3.26E-01 2.00E-02 5.09E-04 5.00E-02 8.51E-03 2.54E-02 3.44E-02 5.74E-02 4.80E-02 2.76E-03 
Pyrene 6.67E-01 6.70E-03 3.49E-04 5.00E-02 1.74E-02 5.20E-02 6.98E-02 1.16E-01 3.00E-01 3.49E-02 

Pesticides and PCB! 
2,4,5-TP 2.75E-02 1.00E+00 2.15E-03 1.00E+00 1.44E-02 2.15E-03 1.86E-02 3.11E-02 1.00E+00 3.11E-02 
4,4'-DDE 5.71E-03 2.00E-03 8.91E-07 3.37E-01 1.00E-03 4.45E-04 1.45E-03 2.42E-03 2.90E+00 7.01E-03 
4,4'-DDT 1.33E-02 7.70E-04 7.99E-07 4.71E-02 3.27E-04 1.04E-03 1.37E-03 2.28E-03 2.90E+00 6.60E-03 

RME = Reasonable maximum exposure 
	

IA(kg/kgBW/d) = 5.22E-01 

SP,.= Soil-to-plant uptake; vegetative 
	

ADDs  = Average daily dose; soil 

lp (kg/kgBW/d) = 
	

7.80E-02 
	

I s  (kg/kgBW/d) = 7.80E-02 

AUF = 
	

1.00E+00 
	

ADDmi = Average daily dose; total 

BAF ;  = Soil-to-animal uptake; invertebrates 
	

ADDA  = Average daily dose; animal 

BAF,,= animal-to-animal uptake; vertebrates 
	

ADD p  = Average daily dose; plant 

C r = Concentration in threw ingested matter (mg/kg) 
	

= Concentration in robin (mg/kg) 

IR = Shrew food ingestion rate (kg/kgBW/d) = 
	

6.00E-01 
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Table C-21. Derivation of Tissue Concentrations for Short-tailed Shrew for Surface Soil at IA-10, North County Site, St. Louis, Missouri 

Ecological constituent of 

potential concern 

Site RME 

Concentration 

(mg/kg) SP, 

ADDp 

(mg/kgBW/d) = 

RME x SP„x lp x 

AU F BA F1 

ADDA 

(mg,/kgBW/d) = 

RME x BAF; x IA x 

AUF 

ADDs 

(mg/kgBW/d) = 

RME x Isx AUF 

ADD,o,„, 

(mg/kgBW/d) = 
ADDp + ADDA + 

ADDs 

Cf(mg/kg) = 

ADD,o,dIR BA F, 
Cs hr.w (mg/kg) 

= Cr x BAF, 
Inorganics 
Beryllium 6.22E-01 2.00E-03 9.70E-05 5.00E-02 1.62E-02 4.85E-02 6.48E-02 1.08E-01 5.00E-02 5.40E-03 
Chromium 1.63E+01 1.50E-03 1.91E-03 1.60E-01 1.36E+00 1.27E+00 2.63E+00 4.39E+00 2.80E-01 1.23E+00 
Copper 6.52E+01 8.00E-02 4.07E-01 1.60E-01 5.45E+00 5.09E+00 1.09E+01 1.82E+01 5.00E-01 9.11E+00 
Potassium 1.36E+03 2.00E-01 2.12E+01 1.00E+00 7.10E+02 1.06E+02 8.37E+02 1.40E+03 1.00E+00 1.40E+03 
Selenium 6.87E-01 5.00E-03 2.68E-04 7.60E-01 2.73E-01 5.36E-02 3.26E-01 5.44E-01 7.50E-01 4.08E-01 

Organics 

SVOCs 

Benzo(a)anthracene 6.96E-01 3.90E-03 2.12E-04 5.00E-02 1.82E-02 5.43E-02 7.27E-02 1.21E-01 7.60E-01 9.20E-02 
Benzo(a)pyrene 7.34E-01 2.60E-03 1.49E-04 5.00E-02 1.92E-02 5.73E-02 7.66E-02 1.28E-01 1.50E+00 1.91E-01 
Benzo(b)fluoranthene 6.47E-01 2.30E-03 1.16E-04 5.00E-02 1.69E-02 5.05E-02 6.75E-02 1.12E-01 1.90E+00 2.14E-01 
Benzo(g,h,i)pe:-ylene 9.03E-01 1.20E-03 8.45E-05 5.00E-02 2.36E-02 7.04E-02 9.41E-02 1.57E-01 6.00E+00 9.41E-01 
Benzo(k)fluoranthene 6.07E-01 2.30E-03 1.09E-04 5.00E-02 1.58E-02 4.73E-02 6.33E-02 1.05E-01 1.90E+00 2.00E-01 
Bis(2-ethylhexyl)phthalate 7.64E-01 8.70E-03 5.18E-04 5.00E-02 1.99E-02 5.96E-02 8.01E-02 1.33E-01 1.90E-01 2.53E-02 
Carbazo le 4.80E-02 2.00E-02 7.49E-05 5.00E-02 1.25E-03 3.74E-03 5.07E-03 8.45E-03 8.70E-03 7.35E-05 
Chrysene 1.21E+00 3.90E-03 3.68E-04 5.00E-02 3.16E-02 9.44E-02 1.26E-01 2.11E-01 7.60E-01 1.60E-01 
Fluoranthene 1.20E+00 2.00E-02 1.87E-03 5.00E-02 3.13E-02 9.36E-02 1.27E-01 2.11E-01 1.30E-01 2.75E-02 
I ndeno( 1 ,2,3-cd)pyrene 7.77E-01 1 20E-03 7.27E-05 5.00E-02 2.03E-02 6.06E-02 8.10E-02 1.35E-01 6.00E+00 8.10E-01 
Ph enanth rene 6.82E-01 2.00E-02 1.06E-03 5.00E-02 1.78E-02 5.32E-02 7.21E-02 1.20E-01 4.80E-02 5.76E-03 
Pyrene 1.47E+00 6.70E-03 7.68E-04 5.00E-02 3.84E-02 1.15E-01 1.54E-01 2.56E-01 3.00E-01 7.69E-02 

RME = Reasonable maximum exposure 

SP.= Soil -to-pl ant uptake; vegetative 

lp (kg/kgBW/d) = 	 7.80E-02 

A UF = 	 1.00E+00 

BAF; = Soil-to-animal uptake; invertebrates 

BAF, = animal-to-animal uptake; vertebrates 

Cf =  Concentration in shrew ingested matter (mg/kg) 

IA(kg/kgBW/d) = 5.22E-0 I 

ADDs = Average daily dose; soil 

Is (kg/kgBW/d) = 7.80E-02 

ADD,.., -= Average daily dose; total 

ADDA = Average daily dose; animal 

ADD p = Average daily dose; plant 

Ca,„„ = Concentration in robin (mg/kg) 

IR = Shrew food ingestion rate (kg/kgBW/d) = 6.00E-01 
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Table C-22. Derivation of LOAELs for Bird Test Species 

Ecological 

constituent of 

potential concern Test species 

Test 
species 
body 

weight 

(kg) BW, 

Benchmark 	Test 

(mg/kgBW/d) duration Endpoint Effect 

Inorganics 

Aluminum Ringed dove 1.55E-01 1.10E+02 chronic NOAEL Reproduction 
Ammonia none none none none none none 
Antimony Composite Bird 8.50E-01 3.57E-01 chronic NOAEL none 
Arsenic Mallard duck 1.00E+00 1.28E+01 chronic LOAEL Mortality 
Barium Chick (14 day old) 1.21E-01 4.17E+01 subchronic LOAEL Mortality 
Beryllium Composite Bird 8.50E-01 1.67E+00 chronic NOAEL none 
Bismuth none none none none none none 
Boron Mallard duck 1.00E+00 1.00E+02 chronic LOAEL Reproduction 
Bromide none none none none none none 
Cadmium Mallard duck 1.15E+00 2.00E+01 chronic LOAEL Reproduction 
Calcium none none none none none none 
Cerium none none none none none none 
Chloride none none none none none none 
Chromium Black duck 1.25E+00 5.00E+00 chronic LOAEL Reproduction 
Cobalt none none none none none none 
Copper Chick (5 week old) 5.34E-01 6.17E+01 chronic LOAEL Mortality 
Cyanide Composite Bird 8.50E-01 4.31E+01 chronic NOAEL none 
Fluoride Screech Owl 1.81E-01 3.20E+01 chronic LOAEL Reproduction 
Fluorine Screech Owl I.EIE-01 3.20E+01 chronic LOAEL Reproduction 
Iodine none none none none none none 
Iron none none none none none none 
Lanthanum none none none none none none 
Lead Quail 1.50E-01 1.13E+01 chronic LOAEL Reproduction 
Lithium none none none none none none 
Magnesium none none none none none none 
Manganese Quail 7.20E-02 9.77E+02 chronic NOAEL Growth 
Mercury Quail 1.50E-01 9.00E-01 chronic LOAEL Reproduction 
Methyl mercury Mallard Duck 1.00E+00 6.40E-02 chronic LOAEL Reproduction 
Molybdenum Chicken 1.50E+00 3.53E+01 chronic LOAEL Reproduction 
Neodymium none none none none none none 
Nickel Mallard duckling 7.82E-01 1.07E+02 chronic LOAEL Growth 
Niobium none none none none none none 
Nitrate none none none none none none 
Nitrite none none none none none none 
Phosphorus none none none none none none 
Potassium none none none none none none 

Duration 	Endpoint 	LOAEL 
conversion conversion (mg/kgBW/d) 

	

factor 	factor 	= benchmark x 

Source 
	

DCF 	ECF 	DCF x ECF 

Carriere et al. (1986) in [I] 
	

1.0 
	

10.0 
	

1.10E+03 
none 	 none 	none 

	
No LOAEL 

Shortelle et al. (1997) in [2] 
	

1.0 
	

10.0 
	

3.57E+00 
USFWS (1979) in [1] 
	

1.0 
	

1.0 
	

1.28E+01 
Johnson et al. (1960) in [I] 

	
0.1 
	

1.0 
	

4.17E+00 
Shortelle et al. (1997) in [2] 

	
1.0 
	

10.0 
	

1.67E+01 
none 	 none 	none 

	
No LOAEL 

Smith and Anders (1989) in [I] 
	

1 .0 
	

1.0 
	

1.00E+02 
none 	 none 	none 

	
No LOAEL 

White and Finley (1978) in [1] 
	

1.0 
	

1.0 
	

2.00E+01 
none 	 none 	none 

	
No LOAEL 

none 	 none 	none 
	

No LOAEL 
none 	 none 	none 

	
No LOAEL 

Haseltine et al. (unpubl.) in [I] 
	

1.0 
	

1.0 
	

5.00E+00 
none 	 none 	none 

	
No LOAEL 

Mehring et al. (1960) in [I] 
	

1.0 
	

1.0 
	

6.17E+01 
Shortelle et al. (1997) in [2] 

	
1.0 
	

10.0 
	

4.31E+02 
Pattee et al. (1988) in [1] 
	

1.0 
	

1.0 
	

3.20E+01 
Pattee et al. (1988) in [I] 
	

1.0 
	

1.0 
	

3.20E+01 
none 	 none 	none 

	
No LOAEL 

none 	 none 	none 
	

No LOAEL 
none 	 none 	none 

	
No LOAEL 

Edens et al. (1976) in [1] 
	

1.0 
	

1.0 
	

1.13E+01 
none 	 none 	none 

	
No LOAEL 

none 	 none 	none 
	

No LOAEL 
Laskey and Edens (1985) in [I] 

	
1.0 
	

10.0 
	

9.77E+03 
Hill and Schaffner (1976) in [I] 

	
1.0 
	

1.0 
	

9.00E-01 
Heinz (1979) in [1] 
	

1.0 
	

1.0 
	

6.40E-02 
Lepore and Miller (1965) in [1] 

	
1.0 
	

1.0 
	

3.53E+01 
none 	 none 	none 

	
No LOAEL 

Cain and Pafford (1981) in [1] 
	

1.0 
	

1 .0 
	

1.07E+02 
none 	 none 	none 

	
No LOAEL 

none 	 none 	none 
	

No LOAEL 
none 	 none 	none 

	
No LOAEL 

none 	 none 	none 
	

No LOAEL 
none 	 none 	none 

	
No LOAEL 
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Table C-22. Derivation of LOAELs for Bird Test Species 

Ecological 

constituent of 

potential concern Test species 

Test 

species 

body 
weight 

(kg) BW, 

Benchmark 	Test 
(mg/kgBW/d) duration Endpoint Effect 

Selenium Mallard duck 1.00E+00 1.00E+00 chronic LOAEL Reproduction 
Silver Composite Bird 8.50E-01 5.79E+01 chronic NOAEL none 
Sodium none none none none none none 
Strontium none none none none none none 
Sulfate none none none none none none 
Thallium none cone none none none none 
Tin Japanese Quail 1.50E-01 1.69E+01 chronic LOAEL Reproduction 
Vanadium Mallard duck 1.17E+00 1.14E+01 chronic NOAEL Mortality 
Zinc Leghorn chicken 1.94E+00 1.31E+02 chronic LOAEL Reproduction 

Organics 

VOCs 
Acetone none none none none none none 
Benzene none none none none none none 
Bromodichloromethane none none none none none none 
Bromoform none none none none none none 
Bromomethane none none none none none none 
Carbon tetrachloride none none none none none none 
Chlorobenzene none none none none none none 
Chloroethane none none none none none none 
Chloroform none none none none none none 
Chloromethane none none none none none none 
Dibromochloromethane none none none none none none 
1,2-Dichlorobenzene none none none none none none 
1,4-Dichlorobenzene none none none none none none 
1,I-Dichloroethane none none none none none none 
1,I-Dichloroethene none none none none none none 
1,2-Dichloroethane Chicken 1.60E+00 3.44E+01 chronic LOAEL Reproduction 
1,2-Dichloroethene none none none none none none 
1,3-Dichloropropene none none none none none none 
Ethylbenzene none none none none none none 
Methylene chloride none none none none none none 
Methyl ethyl ketone none nor.e none none none none 
4-Methyl-2-pentanone none none none none none none 
Tetrachloroethene none none none none none none 
Toluene none none none none none none 
I ,2,4-Trichlorobenzene none none none none none none 

Duration 	Endpoint 	LOAEL 
conversion conversion (mg/kgBW/d) 

	

factor 	factor 	= benchmark x 
Source 	 DCF 	ECF 	DCF x ECF 

Heinz et al. (1989) in [1] 	 1.0 	1.0 	1.00E+00 
Shortelle et al. (1997) in [2] 	 1.0 	10.0 	5.79E+02 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
Schlatterer et al. (1993) in [I] 	 1.0 	1.0 	1.69E+01 
White and Dieter (1978) in [1] 	1.0 	10.0 	1.14E+02 
Stahl et al. (1990) in [I] 	 1.0 	1.0 	1.31 E+02 

none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
Alumot et al. ( I 976b) in [1] 	 1.0 	1.0 	3.44E+01 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
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Table C-22. Derivation of LOAELs for Bird Test Species 

Test 

species 	 Duration 	Endpoint 	LOAEL 
Ecological 	 body 	 conversion conversion (mg/kgBW/d) 
constituent of 	 weight 	Benchmark Test 	 factor 	factor 	= benchmark x 
potential concern 	 Test species 	 (kg) MY, 	(mg/kgBW/d) duration 	Endpoint Effect 	Source 	 DCF 	ECF 	DCF x ECF 
1,1,1-Trichloroethane 	none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
1,1,2-Trichloroetbane 	none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
Trichloroethene 	 none 	 none 	 none 	none 	none 	. none 	none 	 none 	none 	No LOAEL 
Trichlorofluoromethane 	none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
Xylene, Total 	 none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 

SVOCs 
Acenaphthene 	 Composite Bird 	8.50E-01 	8.78E+01 	chronic 	NOAEL none 	Shortelle et al. (1997) in [2] 	 1.0 	10.0 	8.78E+02 
Acenaphthylene 	 Composite Bird 	8.50E-01 	9.97E+00 	chronic 	NOAEL none 	Shortelle et al. (1997) in [2] 	 1.0 	10.0 	9.97E+01 
Anthracene 	 Composite Bird 	8.50E-01 	3.30E+02 	chronic 	NOAEL none 	Shortelle et al. (1997) in [2] 	 1.0 	10.0 	3.30E+03 
Benzo(a)anthracer e 	 Composite Bird 	8.50E-01 	1.24E+01 	chronic 	NOAEL none 	Shortelle et al. (1997) in [2] 	 1.0 	10.0 	1.24E+02 
Benzo(a)pyrene 	 Composite Bird 	8.50E-01 	9.97E+00 	chronic 	NOAEL none 	Shortelle et al. (1997) in [2] 	 1.0 	10.0 	9.97E+01 
Benzo(b)fluoranthene 	Composite Bird 	8.50E-01 	1.24E+01 	chronic 	NOAEL none 	Shortelle et al. (1997) in [2] 	 1.0 	10.0 	1.24E+02 
Benzo(g,h,i)perylene 	Composite Bird 	8.50E-01 	1.24E+01 	chronic 	NOAEL 	none 	Shortelle et al. (1997) in [2] 	 1.0 	10.0 	1.24E+02 
Benzo(k)fluoranthene 	Composite Bird 	8.50E-01 	9.97E+00 	chronic 	NOAEL none 	Shortelle et al. (1997) in [2] 	 1.0 	10.0 	9.97E+01 
Benzoic acid 	 none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
Benzyl alcohol 	 none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
Bis(2-chloroisopropyl)ether 	none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
Bis(2-ethylhexyl)p -ithalate 	Ringed dove 	-7.  1.55E-01 	1.10E+00 	chronic 	NOAEL 	Reproduction Peakall (1974) in [I] 	 1.0 	10.0 	1.10E+01 
Butylbenzylphthakte 	none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
Carbazole 	 Composite Bird 	8.50E-0l 	9.97E+00 	chronic 	NOAEL none 	Shortelle et al, (1997) in [2] 	 1.0 	10.0 	9.97E+01 
Carbon disulfide 	 none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
Chlorobenzene 	 none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
2-Chlorophenol 	 none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
Chrysene 	 Composite Bird 	8.50E-01 	1.24E+01 	chronic 	NOAEL none 	Shortelle et al. (1997) in [2] 	 1.0 	10.0 	1.24E+02 
Dibenzo(a,h)anthracene 	Composite Bird 	8.50E-01 	1.24E+01 	chronic 	NOAEL 	none 	Shortelle et al. (1997) in [2] 	 1.0 	10.0 	1.24E+02 
Dibenzofuran 	 none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
Diethylphthalate 	 none 	 none 	 none 	none 	none 	none • 	none 	 none 	none 	No LOAEL 
2,4-dimethylphenol 	 none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
Dimethylphthalate 	 none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
Di-n-butylphthalate 	 Ringed dove 	 1.55E-01 	1.11E+00 	chronic 	LOAEL 	Reproduction Peakall (1974) in [1] 	 1.0 	1.0 	1.11E+00 
Di-n-octylphthalate 	 none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
Fluoranthene 	 Composite Bird 	8.50E-01 	1.95E+02 	chronic 	NOAEL none 	Shortelle et al. (1997) in [2] 	 1.0 	10.0 	1.95E+03 
Fluorene 	 Composite Bird 	8.50E-01 	6.80E+01 	chronic 	NOA EL none 	Shortelle et al. (1997) in [2] 	 1.0 	10.0 	6.80E+02 
2-Hexanone 	 none 	 none 	 none 	none 	none 	none 	none 	 none 	none 	No LOAEL 
Indeno(1,2,3-cd)pyrene 	Composite Bird 	8.50E-01 	1.24E+01 	chronic 	NOAEL none 	Shortelle et al. (1997) in [2] 	 1.0 	10.0 	1.24E+02 
MCPA 	 none 	 none 	 none 	 none 	none 	none 	 none 	 none 	none 	No LOAEL 
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Ecological 

constituent of 

potential concern Test species 

Test 

species 

body 
weight 

(kg) BW, 

Benchmark 	Test 

(mWkgBW/d) duration Endpoint Effect 

MCPP none none none none none none 
Methyl bromide none none none none none none 
2-Methylnaphtha ene Composite Bird 8.50E-01 3.39E+01 chronic NOAEL none 
4-Methylphenol none none none none none none 
4-Chloro-3-methylphenol none none none none none none 
Naphthalene Composite Bird 8.50E-01 3.39E+01 chronic NOAEL none 
N-Nitrosodiphenylamine none tone none none none none 
2-Nitrophenol none none none none none none 
4-Nitrophenol none none none none none none 
Pentachloropheno none none none none none none 
Phenanthrene Composite Bird 8.50E-01 9.97E+00 chronic NOAEL none 
Phenol none none none none none none 
N-Nitroso-di-N-pnpylamine none none none none none none 
Pyrene Composite Bird 8.50E-01 9.97E+00 chronic NOAEL none 
Styrene none none none none none none . 
Vinyl chloride none none none none none none 

Pesticides and PCBs 
4,4'-DDD Brown pelican • -7' 	3.50E+00 2.80E-02 chronic LOAEL Reproduction 
4,4e-DDE Brown pelican 3.50E+00 2.80E-02 chronic LOAEL Reproduction 
4,4'-DDT Brown pelican 3.50E+00 2.80E-02 chronic LOAEL Reproduction 
2,4,5-TP Composite Bird 8.50E-01 9.97E+00 chronic NOAEL none 

Duration Endpoint 	LOAEL 
conversion conversion (mWkgBW/d) 

factor 	factor 	= benchmark x 

Source 	 DCF 	ECF 	DCF x ECF 

none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
Shortelle et al. (1997) in [2] 	 1.0 	10.0 	3.39E+02 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
Shortelle et al. (1997) in [2] 	 1.0 	10.0 	3.39E+02 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
Shortelle et al. (1997) in [2] 	 1.0 	10.0 	9.97E+01 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 
Shortelle et al. (1997) in [2] 	 1.0 	10.0 	9.97E+01 
none 	 none 	none 	No LOAEL 
none 	 none 	none 	No LOAEL 

Anderson et al. (1975) in [1] 	 1.0 	1.0 	2.80E-02 
Anderson et al. (1975) in [1] 	 1.0 	1.0 	2.80E-02 
Anderson et al. (1975) in [1] 	 1.0 	1.0 	2.80E-02 
Shortelle et al. (1997) in [2] 	 1.0 	10.0 	9.97E+01 

• 
Table C-22. Derivation of LOAELs for Bird Test Species 

DCF = Duration conversion factor; 1 if chronic, 0.1 if subchronic (Sample et al. 1996) 

ECF = Endpoint cooversion factor; 10 if NOAEL, I if LOAEL (Sample et al. 1996) 

NOAEL = No observed adverse effect level 

LOAEL = Lowest observed adverse effect level 

[1] = Sample et al. (1996) 

[2] = QST (1997) 
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Table C-23. Derivation of LOAELs for Mammal Test Species 

Ecological 

constituent of 

potential concern Test species 

Test 

species 

body 
weight 

(kg) BW, 

Benchmark 	Test 

(mg/kgBW/d) duration Endpoint Effect Source 

Duration 

conversion 
factor 

DCF 

Endpoint 

conversion 

factor 

ECF 

LOAEL 
(mg/kgBW/d) 

= benchmark x 

DCF x ECF 

Inorganics 

Aluminum 	' Mouse 3.00E-02 1.93E+01 chronic LOAEL Reproduction Ondreicka et al. (1966) in [I] 1.0 1.0 1.93E+01 

Ammonia none none none none none none none none none No LOAEL 

Antimony Mouse 3.00E-02 1.25E+00 chronic LOAEL Longevity Schroeder et al. (1968b) in [I] 1.0 1.0 1.25E+00 

Arsenic Mouse 3.00E-02 1.26E+00 chronic LOAEL Reproduction Schroeder and Mitchner (1971) in [1] 1.0 1.0 1.26E+00 

Barium Rat 3.50E-01 1.98E+02 subchronic LOAEL Mortality Borzelleca et al. (1988) in [1] 0.1 1.0 1.98E+01 

Beryllium Rat 3.50E-01 6.60E-01 chronic NOAEL Longevity Schroeder and Mitchner (1975) in [I] 1.0 10.0 6.60E+00 

Bismuth none none none none none none none none none No LOAEL 

Boron Rat 3.50E-01 9.36E+01 chronic LOAEL Reproduction Weir and Fisher (1972) in [1] 1.0 1.0 9.36E+01 

Bromide none none none none none none none none none No LOAEL 

Cadmium Rat 3.03E-01 1.00E+01 chronic LOAEL Reproduction Sutou et al. (1980b) in [I] 1.0 1.0 1.00E+01 
Calcium none none none none none none none none none No LOAEL 

Cerium none none none none none none none none none No LOAEL 

Chloride none none none none none none none none none No LOAEL 

Chromium Rat 3.50E-01 2.74E+03 chronic NOAEL .Reproduction lvankovic and Preussmann (1975) in [1] 1.0 10.0 2.74E+04 

Cobalt Rat 3.50E-01 1.00E+00 chronic NOAEL Mortality Underhill et al. (1931) in [2] 1.0 10.0 1.00E+01 

Copper Mink 1.00E+00 1.51E+01 chronic LOA EL Reproduction Aulerich et al. (1982) in [1] 1.0 1.0 1.51E+01 

Cyanide Rat 2.73E-01 6.87E+01 chronic NOAEL Reproduction Tewe and Maner (1981) in [1] 1.0 10.0 6.87E+02 

Fluoride Mink 1.00E+00 5.28E+01 chronic LOAEL Reproduction Aulerich et al. (1987) in [1] 1.0 1.0 5.28E+01 

Fluorine none none none none none none none none none No LOAEL 

Iodine none none none none none none none none none No LOAEL 

Iron none none none none none none none none none No LOAEL 

Lanthanum none none none none none none none none none No LOAEL 

Lead Rat 3.50E-01 8.00E+01 chronic LOAEL Reproduction Azar et al. (1973) in [1] 1.0 1.0 8.00E+01 

Lithium Rat 3.50E-01 1.88E+01 chronic LOAEL Reproduction Marathe and Thomas (1986) in [1] 1.0 1.0 1.88E+01 

Magnesium none none none none none none none none none No LOAEL 

Manganese Rat 3.50E-01 2.84E+02 chronic LOAEL Reproduction Laskey et al. (1982) in [1] 1.0 1.0 2.84E+02 

Mercury Mink 1.00E+00 1.01E+00 chronic NOAEL Reproduction Aulerich et al. (1974) in [1] 1.0 10.0 1.01E+01 

Methyl mercury Mink 1.00E+00 2.47E-01 subchronic LOAEL Mortality Wobeser et al. (1976) in [1] 0.1 1.0 2.47E-02 

iMolybdenum Mouse 3.00E-02 2.58E+00 chronic LOAEL Reproduction Schroeder and Mitchner (1971) in [1] 1.0 1.0 2.58E+00 

Neodymium none none none none none none none none none No LOAEL 

Nickel Rat 3.50E-01 8.00E+01 chronic LOAEL Reproduction Ambrose et al. (1976) in [I] 1.0 1.0 8.00E+01 

Niobium Mouse 3.00E-02 1.55E+00 chronic LOAEL Longevity Schroeder et al. (1968) in [I] 1.0 1.0 1.55E+00 

Nitrate Guinea Pig 8.60E-01 1.13E+03 chronic LOAEL Reproduction Sleight and Atallah 1968 in [1] 1.0 1.0 1.13E+03 

Nitrite none none none none none none none none none No LOAEL 

Phosphorus none none none none none none none none none No LOAEL 
Potassium none none none none none none none none none No LOA EL 
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Table C-23. Derivation of LOAELs for Mammal Test Species 

Ecological 

constituent of 

potential concern Test species 

Test 

species 

body 
weight 

(kg) BW, 

Benchmark 	Test 

(mg/kgBW/d) duration Endpoint Effect Source 

Duration 

conversion 
factor 

DCF 

Endpoint 

conversion 
factor 

ECF 

LOAEL 
(mg/kgBW/d) 

= benchmark x 

DCF x ECF 

Selenium Rat 3.50E-01 3.30E-01 chronic LOA EL Reproduction Rosenfeld and Beath (1954) in [1] 1.0 1.0 3.30E-01 
Silver Rat 3.50E-01 1.01E+02 chronic NOAEL none Walker (1971) in [4] 1.0 10.0 1.01E+03 
Sodium none none none none none none none none none No LOAEL 
Strontium Rat 3.50E-01 2.63E+02 chronic NOAEL Body weight Skoryna (1981) in [1] 1.0 10.0 2.63E+03 
Sulfate none none none none none none none none none No LOAEL 
Thallium Rat 3.65E-01 7.40E-01 subchronic LOAEL Reproduction Formigli et al. (1986) in [I] 0.1 1.0 7.40E-02 
Tin Mouse 3.00E-02 3.50E+01 chronic LOAEL reproduction Davis et al. (1987) in [I] 1.0 1.0 3.50E+01 
Vanadium Rat 2.60E-01 2.10E+00 chronic LOAEL Reproduction Domingo et al. (1986) in [1] 1.0 1.0 2.10E+00 
Zinc Rat 3.50E-01 3.20E+02 chronic LOAEL Reproduction Schlicker and Cox (1968) in [1] 1.0 1.0 3.20E+02 

Organics 
VOCs 
Acetone Rat 3.50E-01 5.00E+02 subchronic LOAEL Reproduction EPA (1986c) in [1] 0.1 1.0 5.00E+01 
Benzene Mouse 3.00E-02 2.64E+02 chronic LOAEL Reproduction Nawrot and Staples (1979) in [1] 1.0 1.0 2.64E+02 
Bromodichloromethane Mouse 3.00E-02 1.79E+01 chronic LOAEL Liver/kidney NTP (1986) in [3] 1.0 1.0 1.79E+01 
Bromoform Rat 3.50E-01 3.57E+01 subchronic NOAEL Hepatic Lesions NTP (1989) IN [3] 0.1 10.0 3.57E+01 
Bromomethane none none none none none none none none none No LOAEL 
Carbon Tetrachloride Rat 3.50E-01 1.60E+01 chronic NOAEL Reproduction Alumot et al. 1976a 1.0 10.0 1.60E+02 
Chlorobenzene Rat 3.50E,01 5.45E+01 chronic LOAEL Increase liver/kidney Knapp et al., (1971) in [3] 1.0 1.0 5.45E+01 
Chloroethane none none none none none none none none none No LOAEL 
Chloroform Rat 3.50E-01 4.10E+02 subchronic LOAEL Gonad atrophy Palmer et al. (1979) in [1] 0.1 1.0 4.10E+01 
Chloromethane none none none none none none none none none No LOAEL 
Dibromochloromethane Rat. 3.50E-01 2.14E+01 subchronic NOAEL Hepatic lesions NTP (1985) in [3] 0.1 10.0 2.14E+01 
1,2-Dichlorobenzene Rat 3.50E-01 1.20E+02 chronic NOAEL Liver necrosis IRIS (1997) 1.0 10.0 1.20E+03 
1,4-Dichlorobenzene none none none none none none none none none No LOAEL 
1,I-Dichloroethane none none none none none none none none none No LOAEL 
1,I-Dichloroethene Rat 3.50E-01 3.00E+01 chronic NOAEL Mortality Quast et al. (1983) in [1] 1.0 10.0 3.00E+02 
1,2-Dichloroethane Mouse 3.50E-02 5.00E+01 chronic NOAEL Reproduction ' Lane et al. (1982) in [1] 1.0 10.0 5.00E+02 
1,2-Dichloroethene Mouse 3.00E-02 4.52E+02 subchronic NOAEL Blood chemistry Palmer et al. (1979) in [1] 0.1 10.0 4.52E+02 
1,3-Dichloropropene Rats 3.50E-01 1.00E+01 Subchronic LOAEL Increase in organ wt. Dow Chemical, (1973) in [3] 0.1 1.0 1.00E+00 
Ethylbenzene Rat 3.50E-0l 2 91E+02 subchronic LOAEL none Wolf et.al . (1956) in [3] 0.1 1.0 2.91E+01 
Methylene chloride Rat 3.50E-01 5.00E+0 I chronic LOAEL Liver histology NCA (1982) in [1] 1.0 1.0 5.00E+01 
Methyl ethyl ketone Rat 3.50E-01 4.57E+03 chronic LOAEL Reproduction Cox et al. (1975) in [1] 1.0 1.0 4.57E+03 
4-Methyl-2-pentanone Rat 3.50E-01 2.50E+02 subchronic NOAEL Liver/Kidney Microbiological Associates (1986) in [I] 0.1 10.0 2.50E+02 
Tetrachloroethene Mouse 3.00E-02 7.00E+00 subchronic LOAEL Hepatotoxicity Buben and O'Flaherty (1985) in [1] 0.1 1.0 7.00E-01 
Toluene Mouse 3.00E-02 2.60E+02 chronic LOAEL Reproduction Nawrot and Staples (1979) in [1] 1.0 1.0 2.60E+02 
1,2,4-Trichlorobenzene Rat 3.50E-01 5.36E+01 chronic LOA EL Reproduction Robinson et al. (1981) IRIS 1.0 1.0 5.36E+01 

C-43 



• • 
Table C-23. Derivation of LOAELs for Mammal Test Species 

Ecological 
constituent of 
potential concern Test species 

Test 
species 
body 

weight 
(kg) BW, 

Benchmark 	Test 
(mg/kgBW/d) duration Endpoint Effect Source 

Duration 
conversion 

factor 
DCF 

Endpoint 
conversion 

factor 
ECF 

LOAEL 
(mg/kgBW/d) 

= benchmark x 

DCF x ECF 

1,1,1-Trichionethane Mouse 3.50E-02 1.00E+03 chronic NOAEL Reproduction Lane et al. (1982) in [1] 1.0 10.0 1.00E+04 
1,1,2-Trichloroethane Mouse 3.50E-02 4.40E+01 subchronic LOAEL Clinical serum chemistry White et al., 1985 & Sanders et al., (1985) 0.1 1.0 4.40E+00 
Trichloroether e Mouse 3.00E-02 7.00E+01 subchronic LOAEL Hepatotoxicity Buben and O'Flaherty (1985) in [I] 0.1 1.0 7.00E+00 
Trichlorofluommethane Rat 3.50E-01 3.49E+02 subchronic LOAEL none NCI (1978) in [3] 0.1 1.0 3.49E+01 
Xylene, Total Mouse 3.00E-02 2.58E+00 chronic LOAEL Reproduction Marks et al. (1982) in [1] 1.0 1.0 2.58E+00 

SVOCs 
Acenaphthene Mouse 3.00E-02 1.75E+02 chronic NOAEL none ASTDR (1997) in [4] 1.0 10.0 1.75E+03 
Acenaphthylene Mouse 3.00E-02 1.00E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 10.0 1.00E+02 
Anthracene 	• Mouse 3.00E-02 1.00E+03 chronic LOAEL none ASTDR (1997) in [4] 1.0 1.0 1.00E+03 
Benzo(a)anthrzcene Mouse 3.00E-02 1.33E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 10.0 1.33E+02 
Benzo(a)pyrene Mouse 3.00E-02 1.00E+0 I chronic LOAEL Reproduction Mackenzie and Angevine (1981) in [1] 1.0 1.0 1.00E+01 
Benzo(b)fluormthene Mouse 3.00E-02 1.33E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 10.0 1.33E+02 
Benzo(g,h,i)perylene Mouse 3.00E-02 1.33E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 10.0 1.33E+02 
Benzo(k)fluoranthene Mouse 3.00E-02 1.00E+01 chronic LOAEL .Reproduction Opresko (1995) in [4] 1.0 1.0 1.00E+01 
Benzoic acid Mouse 3.00E-02 4.00E+01 chronic LOAEL unknown Shtenberg and Ignat'ev (1970) in [3] 1.0 1.0 4.00E+01 
Benzyl alcohol none none none none none none none none none No LOAEL 
Bis(2-chloroisopropyl)ether none none none none none none none none none No LOAEL 
Bis(2-ethylhexyl)phthalate Mouse 3.00E-02 1.83E+02 chronic LOAEL Reproduction Lamb et al. (1987) in [1] 1.0 1.0 1.83E+02 
Butylbenzylphtrialate none none none none none none none none none No LOAEL 
Carbazole Mouse 3.00E-02 1.00E+01 chronic LOAEL Reproduction Opresko (1995) in [4] 1.0 1.0 1.00E+01 
Carbon disulfi& Rat 3.50E-01 1.10E+01 chronic NOAEL Fetal toxicity Hardin et al. (1981) in [3] 1.0 10.0 1.10E+02 
Chlorobenzene none none none none none none none none none No LOAEL 
2-Chlorophenol none none none none none none none none none No LOAEL 
Chrysene Mouse 3.00E-02 1.33E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 10.0 1.33E+02 
Dibenzo(a,h)anihracene Mouse 3.00E-02 1.33E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 10.0 1.33E+02 
Dibenzofuran none none none none none none none none none No LOAEL 
Diethylphthalate Mouse 3.00E-02 4.58E+03 chronic NOAEL Reproduction Lamb et al. (1987) in [1] 1.0 10.0 4.58E+04 
2,4-dimethylphonol none none none none none none none none none No LOAEL 
Dimethylphthalzte none none none none none none none none none No LOAEL 
Di-n-butylphtha ate Mouse 3.00E-02 1.83E+03 chronic LOAEL Reproduction Lamb et al. (1987) in [1] 1.0 1.0 1.83E+03 
Di-n-octylphthalate none none none none none none none none none No LOAEL 
Fluoranthene Mouse 3.00E-02 5.00E+02 chronic LOAEL none ASTDR (1997) in [4] 1.0 1.0 5.00E+02 
Fluorene Mouse 3.00E-02 1.25E+02 none none none US EPA (1989) 0.1 10.0 1.25E+02 
2-Hexanone none none none none none none none none none No LOAEL 
Indeno(1,2,3-cd)pyrene Mouse 3.00E-02 1.33E+01 chronic NOAEL none Neal and Rigdon (1967) in [4] 1.0 10.0 1.33E+02 
MCPA none none none none none none none none none No LOAEL 
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Table C-23. Derivation of LOAELs for Mammal Test Species 

Ecological 

constituent of 

potential concern Test species 

Test 

species 

body 

weight 

(kg) BW, 

Benchmark 	Test 

(mg/kgBW/d) duration Endpoint Effect Source 

Duration 

conversion 

factor 

DCF 

Endpoint 

conversion 

factor 

ECF 

LOAEL 

(mg/kgBW/d) 
= benchmark x 

DCF x ECF 

MCPP Rat 3.50E-01 9.00E+00 subchronic LOAEL Kidney weight BASF Aktiegesellschaft (1985) in [3] 0.1 1.0 9.00E-01 
Methyl bromide none none none none none none none none none No LOAEL 

2-Methylnaphthalene Rat 3.50E-01 5.00E+01 chronic LOAEL none ASTDR (1997) in [4] 1.0 1.0 5.00E+01 

4-Methylphenol none none none none none none none none none No LOAEL 

4-Chloro-3-methylphenol none none none none none none none none none No LOAEL 

Naphthalene Rat 3.50E-01 5.00E+01 chronic LOAEL none ASTDR (1997) in [4] 1.0 1.0 5.00E+01 

N-Nitrosodiphenylamine none none none none none none none none none No LOAEL 

2-Nitrophenol none none none none none none none none none No LOAEL 

4-Nitrophenol none none none none none none none none none No LOAEL 

Pentachlorophenol Rat 3.50E-01 2.40E+00 chronic LOAEL Reproduction Schwetz et al. (1978) in [I] 1.0 1.0 2.40E+00 

Phenanthrene Mouse 3.00E-02 1.00E+01 chronic LOAEL Reproduction Opresko (1995) in [4] 1.0 1.0 1.00E+01 

Phenol Rat 3.50E-01 1.20E+02 subchronic LOAEL Developmental NIP (1983) in [3] 0.1 1.0 1.20E+0 I 

N-Nitroso-di-N-propylamine none none none none none none none none none No LOAEL 

Pyrene Mouse 3.00E-02 1.00E+01 chronic LOAEL Reproduction Opresko (1995) in [4] 1.0 1.0 1.00E+01 

Styrene Dog 1.00E+01 2.00E+02 chronic NOAEL unknown Quast et al. (1979) 1.0 10.0 2.00E+03 

Vinyl chloride Rat 3.50E-01 1.70E+00 chronic LOAEL Mortality Feron et al. (1981) in [1] 1.0 1.0 1.70E+00 

Pesticides and PCBs 

4,4'-DDD Rat 3.50E431 4.00E+00 chronic LOAEL Reproduction Fitzhugh (1948) in [1] 1.0 1.0 4.00E+00 

4,4'-DDE Rat 3.50E-01 4.00E+00 chronic LOAEL Reproduction Fitzhugh (1948) in [I] 1.0 1.0 4.00E+00 

4,4'-DDT Rat 3.50E-01 4.00E+00 chronic LOA EL Reproduction Fitzhugh (1948) in [1] 1.0 1.0 4.00E+00 

2,4,5-TP Rat 3.50E-01 1.00E+01 chronic LOAEL none Kociba et al. (1979) in [4] 1.0 1.0 1.00E+01 

DCF = Duration conversion factor; I if chronic, 0.1 if subchsonic (Sample et a). 1996) 

ECF = Endpoint conversion factor; 10 if NOAEL, 1 if LOAEL (Sample et al. 1996) 

NOAEL = No observed adverse effect level 

LOAEL = Lowest observed adverse effect level 

[1] = Sample et al. (1996) 

[2] = Clayton and Clayton (1981) 

1:3] = IRIS (1997) 

[4] = QST (1997); all values assumed to be chronic 

C-45 
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Table D-1. Summary Statistics for Surface Soil at North County Site Investigative Area 9, St. Louis, Missouri 

Analyte Minimum 
Detect 

Maximum 
Detect 

Average 
Result 

95% UCL 
of Mean 

Exposure 
Concentration 

Results 
>Detection Limit 

Background 
Criteria 

Results Above 
Background 

Inorganic (mg/kg) 
Aluminum 1.77E+03 1.75E+04 9.67E+03 1.21E+04 1.21E+04 10/10 1.13E+04 2/10 
Arsenic 5.50E+00 4.10E+01 1.12E+01 1.72E+01 1.72E+01 11/11 1.80E+01 2/11 
Barium 2.98E+01 5.32E+02 1.95E+02 3.90E+02 3.90E+02 11/11 2.79E+02 3/11 
Beryllium 7.10E-01 1.90E+00 8.19E-01 1.50E+00 1.50E+00 8/10 5.60E-01 8/10 
Cadmium 1.20E+00 2.00E+00 5.28E-01 8.40E-01 8.40E-01 2/11 9.00E-01 2/11 
Calcium 1.98E+03 1.94E+05 2.78E+04 1.66E+05 1.66E+05 10/10 2.89E+04 1/10 
Chromium 7.50E+00 4.36E+01 1.82E+01 2.51E+01 2.51E+01 11/11 1.57E+01 6/11 
Cobalt 2.00E+00 8.64E+02 1.38E+02 3.05E+02 3.05E+02 10/10 1.19E+01 4/10 
Copper 7.20E+00 6.32E+02 1.12E+02 2.32E+02 2.32E+02 10/10 2.00E+01 6/10 
Cyanide nd nd 3.27E-01 3.63E-01 3.63E-01 0/5 nd NA 
Lead 7.70E+00 2.40E+02 6.87E+01 3.04E+02 2.40E+02 11/11 7.97E+01 4/11 
Lithium 5.40E+00 8.90E+00 6.06E+00 7.72E+00 7.72E+00 8/10 8.10E+00 4/10 
Magnesium 1.31E+03 7.01E+04 1.03E+04 2.25E+04 2.25E+04 10/10 1.84E+04 1/10 
Molybdenum 1.40E+00 2.57E+01 5.34E+00 3.20E+01 2.57E+01 6/10 2.27E+01 1/10 
Nickel 2.60E+00 1.08E+03 1.78E+02 4.40E+03 1.08E+03 10/10 3.29E+01 3/10 
Potassium 7.86Et.02 1.79E+03 9.66E+02 1.21E+03 1.21E+03 9/10 1.22E+03 2/10 
Selenium 6.00E-01 2.23E+01 3.89E+00 7.81E+00 7.81E+00 4/11 6.50E-01 3/11 
Strontium 1.03E+01 1.11E+02 3.31E+01 5.83E+01 5.83E+01 10/10 2.60E+01 5/10 
Titanium 4.80E+01 3.10E+02 2.04E+02 2.46E+02 2.46E+02 10/10 2.69E+02 1/10 
Uranium 5.36E+01 1.18E+02 2.11E+01 4.28E+01 4.28E+01 2/10 7.52E+00 2/10 
Vanadium 1.07E+01 1.85E+02 4.75E+01 1.03E+02 1.03E+02 10/10 3.05E+01 5/10 
VOCs (mg/kg) 
2-Butanone 7.00E-03 3.40E-02 1.20E-02 1.78E-02 1.78E-02 4/11 2.30E-02 2/11 
Acetone 5.00E-02 2.90E+00 3.07E-01 8.35E-01 8.35E-01 2/10 3.75E-02 2/10 
Ethylbenzene 2.00E-03 2.00E-03 2.73E-03 2.92E-03 2.00E-03 1/11 0.00E+01 1/11 
Xylenes, Total 1.00E-03 1.50E-02 3.77E-03 5.83E-03 5.83E-03 2/11 0.00E+01 2/11 
SVOCs (mg/kg) 
Benzo(a)anthracene 1.30E-01 5.00E-01 2.50E-01 3.46E-01 3.46E-01 8/11 3.00E-01 3/11 
Benzo(a)pyrene 6.20E-02 5.90E-01 2.30E-01 4.54E-01 4.54E-01 8/11 3.40E-01 3/11 
Benzo(b)fluoranthene 1.40E-01 5.50E-01 2.89E-01 3.97E-01 3.97E-01 8/11 3.10E-01 4/11 
Benzo(g,h,i)perylene 1.10E-01 5.40E-01 2.35E-01 2.99E-01 2.99E-01 4/11 3.90E-01 1/11 
Benzo(k)fluoranthene 1.30E-01 4.30E-01 2.25E-01 2.70E-01 2.70E-01 4/11 2.90E-01 2/11 
Bis(2-ethylhexyl)phthalate 9.10E-02 3.20E-01 2.19E-01 2.50E-01 2.50E-01 4/11 2.30E-01 3/11 
Carbazole 8.20E-02 8.20E-02 1.99E-01 2.22E-01 8.20E-02 1/11 0.00E+01 1/11 
Chrysene 1.10E-01 9.10E-01 3.28E-01 4.60E-01 4.60E-01 5/11 5.70E-01 2/11 
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Table D-1. Summary Statistics for Surface Soil at North County Site Investigative Area 9, St. Louis, Missouri (continued) 

Analyte Minimum 
Detect 

Maximum 
Detect 

Average 
Result 

95% UCL 
of Mean 

Exposure 
Concentration 

Results 
>Detection Limit 

Background 
Criteria 

Results Above 
Background 

Di-n-butyl Phthalate 4.90E-02 4.90E-02 1.97E-01 2.25E-01 4.90E-02 1/11 0.00E+01 1/11 
Di-n-octyl Phthalate 8.20E-02 1.00E-01 1.86E-01 2.12E-01 1.00E-01 2/11 0.00E+01 2/11 
Fluoranthene 8.50E-02 1.10E+00 3.97E-01 1.00E+00 1.00E+00 8/11 7.00E-01 3/11 
Indeno(1,2,3-cd)pyrene 5.70E-02 4.70E-01 2.17E-01 2.74E-01 2.74E-01 5/11 3.50E-01 1/11 
Phenanthrene 8.20E-02 3.90E-01 2.06E-01 3.26E-01 3.26E-01 8/11 2.80E-01 3/11 
Pyrene 1.20E-01 9.40E-01 3.53E-01 6.67E-01 6.67E-01 8/11 6.60E-01 2/11 
Pesticides/PCBs (mg/kg) 
2,4,5-TP (Silvex) 2.70E-02 4.20E-02 2.01E-02 2.75E-02 2.75E-02 3/8 0.00E+01 3/8 
4,4'-DDE 1.20E-02 1.20E-02 3.37E-03 5.71E-03 5.71E-03 1/8 0.00E+01 1/8 
4,4'-DDT 3.30E-02 3.30E-02 5.99E-03 1.33E-02 1.33E-02 1/8 2.25E-03 1/8 
Radionuclides (pCi/g) 
Actinium-227 1.60E-01 4.69E+01 1.33E+00 2.73E+00 2.73E+00 26/63 8.20E-01 2/63 
Americium-241 1.20E-01 1.20E-01 4.03E-02 6.85E-02 6.85E-02 1/63 0.00E+01 1/63 
Pa-231 7.30E-01 5.17E+01 2.04E+00 3.56E+00 3.56E+00 25/63 1.13E+00 24/63 
Potassium-40 5.93E+00 1.86E+01 1.50E+01 1.56E+01 1.56E+01 63/63 1.73E+01 4/63 
Radium-226 5.00E-01 2.93E+01 1.53E+00 1.68E+00 1.68E+00 453/480 9.10E-01 369/480 
Radium-228 2.60E-01 1.29E+00 9.21E-01 9.60E-01 9.60E-01 63/63 1.08E+00 8/63 
Thorium-230 5.10E701 2.79E+03 2.29E+01 3.40E+01 3.40E+01 512/525 2.89E+00 345/525 
Thorium-232 4.70E-01 5.00E+00 1.59E+00 1.64E+00 1.64E+00 445/476 1.52E+00 224/476 
Uranium-235 1.50E-01 6.92E+00 2.99E-01 5.17E-01 5.17E-01 12/63 2.50E-01 5/63 
Uranium-238 3.60E+00 4.20E+01 5.63E+00 5.98E+00 5.98E+00 19/481 1.72E+00 19/481 
Surface Soil = <0.5 ft 
nd = Not detected 
NA = Not applicable 
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Table D-2. Summary Statistics for Surface Soil at North County Site Investigative Area 10, St. Louis, Missouri 

Analyte 
Minimum 

Detect 
Maximum 

Detect 
Average 
Result 

95% UCL 
of Mean 

Exposure 
Concentration 

Results 
>Detection Limit 

Background 
Criteria 

Results Above 
Background 

Inorganic (mg/kg) 
Beryllium 5.60E-01 6.30E-01 5.85E-01 6.22E-01 6.22E-01 4/4 5.60E-01 3/4 
Chromium 1.55E+01 1.63E+01 1.59E+01 1.63E+01 1.63E+01 4/4 1.57E+01 2/4 
Copper 3.12E+01 7.09E+01 4.36E+01 6.52E+01 6.52E+01 4/4 2.00E+01 4/4 
Potassium 9.68E+02 1.36E+03 1.17E+03 1.36E+03 1.36E+03 4/4 1.22E+03 1/4 
Selenium 4.40E-01 7.00E-01 5.43E-01 6.87E-01 6.87E-01 4/4 6.50E-01 1/4 
SVOCs (mg/kg) 
Benzo(a)anthracene 6.00E-02 7.60E-01 3.25E-01 6.96E-01 6.96E-01 4/4 3.00E-01 2/4 
Benzo(a)pyrene 6.60E-02 7.90E-01 3.49E-01 7.34E-01 7.34E-01 4/4 3.40E-01 2/4 
Benzo(b)fluoranthene 6.50E-02 6.90E-01 3.16E-01 6.47E-01 6.47E-01 4/4 3.10E-01 2/4 
Benzo(g,h,i)perylene 7.10E-02 9.50E-01 4.35E-01 9.03E-01 9.03E-01 4/4 3.90E-01 2/4 
Benzo(k)fluoranthene 5.90E-02 6.50E-01 2.92E-01 6.07E-01 6.07E-01 4/4 2.90E-01 2/4 
Bis(2-ethylhexyl)phthalate 5.80E-02 8.40E-01 3.75E-01 7.64E-01 7.64E-01 4/4 2.30E-01 3/4 
Carbazole 4.80E-02 4.80E-02 1.72E-01 2.69E-01 4.80E-02 1/4 0.00E+01 1/4 
Chrysene 1.20E-01 1.30E+00 5.80E-01 1.21E+00 1.21E+00 4/4 5.70E-01 2/4 
Fluoranthene 1.20E-01 1.30E+00 5.83E-01 1.20E+00 1.20E+00 4/4 7.00E-01 1/4 
Indeno( I ,2,3-cd)pyrene 5.90E-02 8.20E-01 3.72E-01 7.77E-01 7.77E-01 4/4 3.50E-01 2/4 
Phenanthrene 7.10E-02 7.60E-01 3.13E-01 6.82E-01 6.82E-01 4/4 2.80E-01 2/4 
Pyrene 1.40E-01 . 1.60E+00 6.93E-01 1.47E+00 1.47E+00 4/4 6.60E-01 2/4 
Radionuclides (pCi/g) 
Radium-226 3.00E-01 2.80E+00 1.19E+00 1.29E+00 1.29E+00 95/119 9.10E-01 68/119 
Thorium-228 1.23E+00 2.29E+00 1.71E+00 2.23E+00 2.23E+00 4/4 1.93E+00 1/4 
Thorium-230 4.00E-01 2.90E+01 3.80E+00 4.44E+00 4.44E+00 112/121 2.89E+00 59/121 
Thorium-232 5.00E-01 4.00E+00 1.39E+00 1.52E+00 1.52E+00 88/119 1.52E+00 44/119 
Surface Soil = <0.5 ft 
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Table D-3. Detection Limits for Surface Soil Samples at North County Site 
Investigative Areas 9 and 10, St. Louis, Missouri 

Analyte CAS 
Number 

IA-9 Surface Soil Detection Limit IA-10 Surface Soil Detection Limit 
Minimum Maximum Mean Minimum Maximum Mean 

Inorganics (mg/kg) 
Aluminum 7429905 22.2 30.5 26.1 nd nd nd 
Antimony 7440360 4 9.2 6.21 4.2 4.4 4.3 
Arsenic 7440382 1.1 1.5 1.27 nd nd nd 
Barium 7440393 22.2 30.5 25.9 nd nd nd 
Beryllium 7440417 0.56 0.76 0.652 nd nd nd 
Boron 7440428 22.2 30.5 26.1 nd nd nd 
Cadmium 7440439 0.33 0.76 0.541 0.33 0.35 0.34 
Calcium 7440702 624 2780 1100 nd nd nd 
Chromium 7440473 1.1 1.5 1.27 . nd nd nd 
Cobalt 7440484 5.6 7.6 6.52 nd nd nd 
Copper 7440508 2.8 3.8 3.26 nd nd nd 
Cyanide 57125 0.555 0.763 0.653 nd nd nd 
Iron 7439896 11.1 15.3 13.1 nd nd nd 
Lead 7439921 0.33 0.46 0.388 nd nd nd 
Lithium 7439932 5.6 7.6 6.52 nd nd nd 
Magnesium 7439954 555 763 653 nd nd nd 
Manganese 7439965 1.7 2.3 1.98 nd nd nd 
Mercury 7439976 0.06 0.15 0.0964 0.06 0.07 0.0675 
Molybdenum 7439987 1.1 9 5.17 1.1 1.1 1.1 
Nickel 7440020 4.4 6.1 5.22 nd nd nd 
Potassium 7440097 555 763 653 nd nd nd 
Selenium 7782492 0.56 3.7 1.02 nd nd nd 
Silver 7440224 0.63 1.5 0.98 0.64 0.67 0.655 
Sodium 7440235 555 763 653 nd nd nd 
Strontium 7440246 5.6 7.6 6.52 nd nd nd 
Thallium 7440280 0.55 4.9 1.52 0.49 0.66 0.573 
Titanium 7440326 5.6 7.6 6.52 nd nd nd 
Uranium 7440611 8.7 76.3 44.1 8.8 9.2 9.03 
Vanadium 7440622 5.6 7.6 6.52 nd nd nd 
Zinc 7440666 2.2 3.1 2.62 nd nd nd 
Pesticides (mg/kg) 
2,4,5-T 93765 0.022 0.03 0.0256 0.02 0.026 0,0243 
2,4,5-TP (S ilvex) 93721 0.022 0.03 0.0256 0.02 0.026 0.0243 
2,4-D 94757 0.088 0.12 0.101 0.08 0.1 0.095 
2,4-DB 94826 0.088 0.12 0.101 0.08 0.1 0.095 
Dalapon 75990 0.044 0.1)61 0.0516 0.04 0.052 0.0488 
Dicamba 1918009 0.044 0.061 0.0516 0.04 0.052 0.0488 
Dichloroprop 120365 0.088 0.12 0.101 0.08 0.1 0.095 
Dinoseb 88857 0.013 0.018 0.0154 0.012 0.016 0.0148 
MCPA 94746 8.8 12 10.1 8 10 9.5 
MCPP (Mecoprop) 93652 8.8 12 10.1 8 10 9.5 
4,4'-DDD 72548 0.0036 0.005 0.00425 0.0042 0.0044 0.0043 
4,4'-DDE 72559 0.0036 0.005 0.00427 0.0042 0.0044 0.0043 
4,4'-DDT 50293 0.0036 0.005 0.00427 0.0042 0.0044 0.0043 
A ldrin 309002 0.0019 0.0026 0.00219 0.0021 0.0023 0.0022 
Alpha Chlordane 5103719 0.0019 0.0026 0.00219 0.0021 0.0023 0.0022 
Alpha-BHC 319846 0.0019 0.0026 0.00219 0.0021 0.0023 0.0022 
Aroclor-1016 12674112 0.036 0.05 0.0425 0.042 0.044 0.043 
Aroclor-1221 11104282 0.074 0.1 0.0859 0.085 0.089 0.087 
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Table D-3. Detection Limits for Surface Soil Samples at North County Site 
Investigative Areas 9 and 10, St. Louis, Missouri (continued) 

A nalyte  CAS 
Number 

IA-9 Surface Soil Detection Limit IA-10 Surface Soil Detection Limit 
Minimum Maximum Mean Minimum Maximum Mean 

Aroclor-1232 11141165 0.036 0.05 0.0425 0.042 0.044 0.043 
Aroclor-1242 53469219 0.036 0.05 0.0425 0.042 0.044 0.043 
Aroclor-1248 12672296 0.036 0.05 0.0425 0.042 0.044 0.043 
Aroclor-1254 11097691 0.036 0.05 0.0425 0.042 0.044 0.043 
Aroclor-1260 11096825 0.036 0.05 0.0425 0.042 0.044 0.043 
Beta-BHC 319857 0.0019 0.0026 0.00219 0.0021 0.0023 0.0022 
Delta-BHC 319868 0.0019 0.0026 0.00219 0.0021 0.0023 0.0022 
Dieldrin 60571 0.0036 0.005 0.00425 0.0042 0.0044 0.0043 
Endosulfan I 959988 0.0019 0.0026 0.00219 0.0021 0.0023 0.0022 
Endosulfan II 33213659 0.0036 0.005 0.00425 0.0042 0.0044 0.0043 
Endosulfan Sulfate 1031078 0.0036 0.005 0.00425 0.0042 0.0044 0.0043 
Endrin 72208 0.0036 . 0.005 0.00425 0.0042 0.0044 0.0043 
Endrin Aldehyde 7421934 0.0036 0.005 0.00425 0.0042 0.0044 0.0043 
Endrin Ketone 53494705 0.0036 0.005 0.00425 0.0042 0.0044 0.0043 
Gamma Chlordane 5103742 0.0019 0.0026 0.00219 0.0021 0.0023 0.0022 
Gamma-BHC (Lindane) 58899 0.0019 0.0026 0.00219 0.0021 0.0023 0.0022 
Heptachlor 76448 0.0019 0,0026 0.00219 0.0021 0.0023 0.0022 
Heptachlor Epoxide 1024573 0.0019 0.0026 0.00219 0.0021 0.0023 0.0022 
Methoxychlor 72435 0.019 0.026 0.0219 0.021 0.023 • 0.022 
Toxaphene 8001352 0.19 0.26 0.219 0.21 0.23 0.22 
SVOCs (mg/kg) 
1,2,4-Trichlorobenzene 120821 0.37 0.5 0.424 0.42 0.44 0.43 
1,2-Dichlorobenzene 95501 0.37 0.5 0.424 0.42 0.44 0.43 
1,3-Dichlorobenzene 541731 0.37 0.5 0.424 0.42 0.44 0.43 
1,4-Dichlorobenzene 106467 0.37 0.5 0.424 0.42 0.44 0.43 
2,2'-oxybis (1- 
chloropropane) 

108601 0.37 0.5 0.424 0.42 0.44 0.43 

2,4,5-Trichlorophenol 95954 0.89 1.2 1.02 1 1.1 1.03 
2,4,6-Trichlorophenol 88062 0.37 0.5 0.424 0.42 0.44 0.43 
2,4-Dichlorophenol 120832 0.37 0.5 0.424 0.42 0.44 0.43 
2,4-Dimethylphenol 105679 0.37 0.5 0.424 0.42 0.44 0.43 
2,4-Dinitrophenol 51285 0.89 1.2 1.02 1 1.1 1.03 
2,4-Dinitrotoluene 121142 0.37 0.5 0.424 0.42 0.44 0.43 
2,6-Dinitrotoluene 606202 0.37 0.5 0.424 0.42 0.44 0.43 
2-Chloronaphthalene 91587 0.37 0.5 0.424 0.42 0.44 0.43 
2-Chlorophenol 95578 0.37 0.5 0.424 0.42 0.44 0.43 
2-Methylnaphthalene 91576 0.37 0.5 0.424 0.42 0.44 0.43 
2-Methylphenol 95487 0.37 0.5 0.424 0.42 0.44 0.43 
2-Nitroaniline 88744 0.89 1.2 1.02 1 1.1 1.03 
2-Nitrophenol 88755 0.37 0.5 0.424 0.42 0.44 0.43 
3,3'-Dichlorobenzidine 91941 0.37 0.5 0.424 0.42 0.44 0.43 
3-Nitroaniline 99092 0.89 1.2 1.02 1 1.1 1.03 
4,6-Dinitro-o-Cresol 534521 0.89 1.2 1.02 1 1.1 1.03 
4-Bromophenyl-phenyl Ether 101553 0.37 0.5 0.424 0.42 0.44 0.43 
4-Chloroaniline 106478 0.37 0.5 0.424 0.42 0.44 0.43 
4-Chlorophenyl-phenylether 7005723 0.37 0.5 0.424 0.42 0.44 0.43 
4-Methylphenol 106445 0.37 0.5 0.424 0.42 0.44 0.43 
4-Nitroaniline 100016 0.89 1.2 1.02 1 1.1 1.03 
4-Nitrophenol 100027 0.89 1.2 1.02 1 1.1 1.03 
4-chloro-3-methylphenol 59507 0.37 0.5 0.424 0.42 0.44 0.43 
Acena hthene 83329 0.37 0.5 0.424 0.42 0.44 0.43 
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Table D-3. Detection Limits for Surface Soil Samples at North County Site 
Investigative Areas 9 and 10, St. Louis, Missouri (continued) 

Analyte CAS 
Number 

IA-9 Surface Soil Detection Limit IA-10 Surface Soil Detection Limit 
Minimum Maximum Mean Minimum Maximum Mean 

Acenaphthylene 208968 0.37 
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0.424 0.42 0.44 0.43 
Anthracene 120127 0.37 0.424 0.42 0.43 0.425 
Benzo(a)anthracene 56553 0.37 0.425 nd nd nd 
Benzo(a)pyrene 50328 0.37 0.425 nd nd nd 
Benzo(b)fluoranthene 205992 0.37 0.425 nd nd nd 
Benzo(g,h,i)perylene 191242 0.37 0.425 nd nd nd 
Benzo(k)fluoranthene 207089 0.37 0.425 nd nd nd 
Bis(2-chloroethoxy)methane 111911 0.37 0.424 0.42 0.44 0.43 
Bis(2-chloroethyl)ether 111444 0.37 0.424 0.42 0.44 0.43 
Bis(2-ethylhexyl)phthalate 117817 0.37 0.426 nd nd nd 
Butyl Benzyl Phthalate 85687 0.37 0.424 0.43 0.43 0.43 
Carbazole 86748 0.37 0.424 0.42 0.43 0.427 
Chrysene 218019 0.37 0.425 nd nd nd 
Di-n-butyl Phthalate 84742 0.37 0.424 0.42 0.44 0.43 
Di-n-octyl Phthalate 117840 0.37 0.424 0.42 0.44 0.43 
Dibenzo(a,h)anthracene 53703 0.37 0.424 0.42 0.44 0.43 
Dibenzofuran 132649 0.37 0.424 0.42 0.44 0.43 
Diethyl Phthalate 84662 0.37 0.424 0.42 0.44 0.43 
Dimethyl Phthalate 131113 0.37 0.424 0.42 0.44 0.43 
Fluoranthene 206440 0.37 0.425 nd nd nd 
Fluorene 86737 0.37 0.424 0.42 0.44 0.43 
Hexachlorobenzene 118741 0.37 0.424 0.42 0.44 0.43 
Hexachlorobutadiene 87683 0.37 0.424 0.42 0.44 0.43 
Hexachlorocyclopentadiene 77474 0.37 0.424 0.42 0.44 0.43 
Hexachloroethane 67721 0.37 0.424 0.42 0.44 0.43 
Indeno(1,2,3-cd)pyrene 193395 0.37 0.425 nd nd nd 
Isophorone 78591 0.37 0.424 0.42 0.44 0.43 
N-Nitroso-di-n-propylamine 621647 0.37 0.424 0.42 0.44 0.43 
N-Nitrosodiphenylamine 86306 0.37 0.424 0.42 0.44 0.43 
Naphthalene 91203 0.37 0.424 0.42 0.44 0.43 
Nitrobenzene 98953 0.37 0.424 0.42 0.44 0.43 
Pentachlorophenol 87865 0.89 1.02 1 1.1 1.03 
Phenanthrene 85018 0.37 0.425 nd nd nd 
Phenol 108952 0.37 0.424 0.42 0.44 0.43 
pyrene 129000 0.37 0.425 nd ild nd 
VOCs (mg/kg) 
1,1,1-Trichloroethane 71556 0.005 0.006 0.00555 0.006 0.007 0.00625 
1,1,2,2-Tetrachloroethane 79345 0.005 0:006 0.00555 0.006 0.007 0.00625 
1,1,2-Trichloro-1,2,2- 
trifluoroethane 

76131 0.01 0.013 0.0115 0.013 0.013 0.013 

1,1,2-Trichloroethane 79005 0.005 0.006 0.00555 0.006 0.007 0.00625 
1,1-Dichloroethane 75343 0.005 0.006 0.00555 0.006 0.007 0.00625 
1,1-Dichloroethene 75354 0.005 0.006 0.00555 0.006 0.007 0.00625 
1,2-Dichloroethane 107062 0.005 0.006 0.00555 0.006 0.007 0.00625 
1,2-Dichloroethene 540590 0.005 0.006 0.00555 0.006 0.007 0.00625 
1,2-Dichloropropane 78875 0.005 0.006 0.00555 0 o06 0.007 0.00625 
1,3-cis-Dichloropropene 10061015 0.005 0.006 0.00555 0.006 0.007 0.00625 
1,3-trans-Dichloropropene 10061026 0.005 0.006 0:00555 0.006 0.007 0.00625 
2-Butanone 78933 0.01 0.013 0.0115 0.013 0.013 0.013 
2-Hexanone 591786 0.01 0.013 0.0115 0.013 0.013 0.013 
4-Methyl-2-pentanone 108101 0.01 0.013 0.0115 0.013 0.013 0.013 
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Table D-3. Detection Limits for Surface Soil Samples at North County Site 
Investigative Areas 9 and 10, St. Louis, Missouri (continued) 

Anal yte  CAS 
Number 

IA-9 Surface Soil Detection Limit IA-10 Surface Soil Detection Limit 
Minimum Maximum Mean Minimum Maximum Mean 

Acetone 67641 0.01 1.5 0.181 0.013 0.097 0.0493 
Benzene 71432 0.005 0.006 0.00555 0.006 0.007 0.00625 
Bromodichloromethane 75274 0.005 0.006 0.00555 0.006 0.007 0.00625 
Bromoform 75252 0.005 0.006 0.00555 0.006 0.007 0.00625 
Bromomethane 74839 0.01 0.013 0.0115 0.013 0.013 0.013 
Carbon Disulfide 75150 0.005 0.006 0.00555 0.006 0.007 0.00625 
Carbon Tetrachloride 56235 0.005 0.006 0.00555 0.006 0.007 0.00625 
Chlorobenzene 108907 0.005 0.006 0.00555 0.006 0.007 0.00625 
Chloroethane 75003 0.01 0.013 0.0115 0.013 0.013 0.013 
Chloroform 67663 0.005 0.006 0.00555 0.006 0.007 0.00625 
Chloromethane 74873 0.01 0.013 0.0115 0.013 0.013 0.013 
Dibromochloromethane 124481 0.005 0.006 0.00555 0.006 0.007 0.00625 
Ethylbenzene 100414 0.005 0.006 0.00555 0.006 0.007 0.00625 
Methylene Chloride 75092 0.005 0.008 0.00582 0.008 0.03 0.0153 
Styrene 100425 0.005 0.006 0.00555 0.006 0.007 0.00625 
Tetrachloroethene 127184 0.005 0.006 0.00555 0.006 0.007 0.00625 
Toluene 108883 0.005 0.006 0.00555 0.006 0.007 0.00625 
Trichloroethene 79016 0.005 0.006 0.00555 0.006 0.007 0.00625 
Vinyl Chloride 75014 	• 0.01 0.013 0.0115 0.013 0.013 0.013 
Xylenes, Total 1330207 0.005 0.006 0.00555 0.006 0.007 0.00625 
Radionuclides (pCi/g) 
Actinium-227 14952400 0.11 0.77 0.223 . 0.19 0.2 0.195 
Americium-241 14596102 0.06 0.69 0.107 0.11 0.11 0.11 
Cesium-137 10045973 0.02 0.09 	. 0.0394 0.03 0.04 0.0325 
Pa-231 14331852 0.55 3.36 1.02 0.8 0.84 0.823 
Potassium-40 13966002 0.16 1.57 0.342 0.24 0.28 0.26 
Radium-226 13982633 0 0.6 0.14 0 2 0.446 
Radium-228 15262201 0.05 0.26 0.0967 0.08 0.09 0.0825 
Thorium-228 14274829 0.09 0.42 0.229 0.3 0.38 0.33 
Thorium-230 14269637 0.1 60.1 1.67 0 0.8 0.376 
Thorium-232 NS1554 0 2 0.28 0 2.8 0.492 
Uranium-235 15117961 0.14 1.07 0.222 0.2 0.2 0.2 
Uranium-238 24678828 0 18 5.8 0 37 4.66 
nd = no data 

• 
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Table D-4. Summary Statistics for Sediment and Surface Water at the SLAPS/HISS Reach, 

Coldwater Creek, North County Site, St. Louis, Missouri 

Analyte 
Sediment (mg/kg) ' 	 Surface Water (4g/L) 

Maximum 
Detect 

Minimum 
Detect 

Average 
Result 

UCL95  
, 

RME Maximum 
Detect 

Minimum 
Detect 

Average 
Result UCL95  RME 

htorgattics 
Aluminum 1.11E+04 1.64E+03 3.93E+03 7.45E+03 7.45E+03 7.05E+03 7.05E+03 7.05E+03 N/A 7.05E+03 
Arsenic 9.20E+00 4.90E+00 6.56E+00 8.34E+00 8.34E+00 7.30E+00 7.30E+00 7.30E+00 N/A 7.30E+00 
Barium 1.90E+02 5.17E+01 9.32E+01 1.44E+02 1.44E+02 2.12E+02 2.12E+02 2.12E+02 N/A 2.12E+02 
Beryllium 8.60E-01 3.70E-01 5.22E-01 6.94E-01 6.94E-01 1.10E+00 1.10E+00 1.10E+00 N/A 1.10E+00 
Boron 5.30E+00 2.60E+00 4.18E+00 5.22E+00 5.22E+00 1.03E+02 1.03E+02 1.03E+02 N/A 1.03E+02 
Cadmium 6.60E-01 5.60E-01 6.23E-01 6.86E-01 6.60E-01 nd nd nd nd nd 
Calcium 1.01E+05 2.38E+04 7.40E+04 1.00E+05 1.00E+05 8.26E+04 8.26E+04 8.26E+04 N/A 8.26E+04 
Chromium 8.96E+01 1.14E+01 3.46E+01 6.26E+01 6.26E+01 1.38E+01 1.38E+01 1.38E+01 N/A 1.38E+01 
Cobalt 1.18E+01 5.10E+00 6.80E+00 9.28E+00 9.28E+00 9.20E+00 9.20E+00 9.20E+00 N/A 9.20E+00 
Copper 7.06E+01 1.24E+01 3.73E+01 5.97E+01 5.97E+01 2.53E+01 2.53E+01 2.53E+01 N/A 2.53E+01 
Hexavalent Chramium nd nd nd nd nd nd nd nd nd nd 
Iron 2.06E+04 9.02E+03 1.38E+04 1.79E+04 1.79E+04 9.32E+03 9.32E+03 9.32E+03 N/A 9.32E+03 
Lead 3.33E+02 2.51E+01 1.18E+02 2.28E+02 2.28E+02 2.97E+01 2.97E+01 2.97E+01 N/A 2.97E+01 
Lithium 5.40E+00 ..' 1.40E+00 3.03E+00 5.41E+00 5.40E+00 2.14E+01 2.14E+01 2.14E+01 N/A 2.14E+01 
Magnesium 9.43E+03 6.05E+03 7.63E+03 8.79E+03 8.79E+03 3.10E+04 3.10E+04 3.10E+04 N/A 3.10E+04 
Manganese 1.03E+03 5.12E+02 7.36E+02 9.44E+02 9.44E+02 5.71E+02 5.71E+02 5.71E+02 N/A 5.71E+02 
Molybdenum 2.60E+00 1.10E+00 1.64E+00 2.16E+00 2.16E+00 1.23E+01 1.23E+01 1.23E+01 N/A 1.23E+01 
Nickel 2.26E+01 6.60E+00 1.26E+01 1.82E+01 1.82E+01 2.01E+01 2.01E+01 2.01E+01 N/A 2.01E+01 
Potassium 1.03E+03 2.48E+02 4.57E+02 7.44E+02 7.44E+02 9.38E+03 9.38E+03 9.38E+03 N/A 9.38E+03 
Selenium 5.20E-01 3.30E-01 4.25E-01 6.11E-01 5.20E-01 2.70E+01 2.70E+01 2.70E+01 N/A 2.70E+01 
Silver 9.00E-01 9.00E-01 9.00E-01 N/A 9.00E-01 nd nd nd nd nd 
Sodium 2.81E+02 1.47E+02 1.95E+02 2.40E+02 2.40E+02 8.41E+04 8.41E+04 8.41E+04 N/A 8.41E+04 
Strontium 1.44E+02 4.33E+01 8.87E+01 1.20E+02 1.20E+02 1.56E+03 1.56E+03 1.56E+03 N/A 1.56E+03 
Thallium 2.80E+00 9.10E-01 1.60E+00 2.23E+00 2.23E+00 nd nd nd nd nd 
Titanium 2.19E+02 4.54E+01 8.98E+01 1.54E+02 1.54E+02 1.85E+02 1.85E+02 1.85E+02 N/A 1.85E+02 
Vanadium 2.91E+01 1.31E+01 1.77E+01 2.35E+01 2.35E+01 3.66E+01 3.66E+01 3.66E+01 N/A 3.66E+01 
Zinc 1.69E+02 6.24E+01 1.08E+02 1.42E+02 1.42E+02 8.96E+01 8.96E+01 8.96E+01 N/A 8.96E+01 
Pesticides 
Aldrin 2.20E-02 2.20E+01 2.20E+01 N/A 2.20E+01 nd nd nd nd nd 
4,4' -DDT 1.68E-01 1.60E+01 1.60E+01 N/A 1.60E+01 nd nd nd nd nd 
VOCs 
Acetone nd nd nd rid nd 3.00E+01 3.00E+01 3.00E+01 N/A 3.00E+01 
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Table D-4. Summary Statistics for Sediment and Surface Water at the SLAPS/HISS Reach, 

Coldwater Creek, North County Site, St. Louis, Missouri (continued) 

Analyte 
Sediment (mg/kg) Surface Water (gg/L) 

Maximum 
Detect 

Minimum 
Detect 

Average 
Result UCL95 RME Maximum 

Detect 
Minimum 

Detect 
Average 
Result UCL95  RME 

S VOCs 
Acenaphthene 7.00E-01 1.10E-01 3.68E-01 6.20E-01 6.20E-01 nd nd nd nd nd 
Anthracene 1.70E+00 3.00E-01 9.52E-01 1.49E+00 1.49E+00 nd nd nd nd nd 
Benzo(a)anthracene 4.80E+00 1.10E+00 2.60E+00 4.00E+00 4.00E+00 nd nd nd nd nd 
Benzo(a)pyrene 4.50E+00 1.00E+00 2.26E+00 3.57E+00 3.57E+00 nd nd nd nd nd 
Benzo(b)fluoranthene 4.90E+00 1.00E+00 2.24E+00 3.66E+00 3.66E+00 nd nd nd nd nd 
Benzo(g,h,i)perylene 2.80E+00 4.20E-01 1.29E+00 2.16E+00 2.16E+00 nd nd nd nd nd 
Benzo(k)fluoranthene 3.10E+00 9.50E-01 1.82E+00 2.77E+00 2.77E+00 nd nd nd nd nd 
bis(2-ethylhexyl)Phthalate 9.50E-01 3.20E-01 6.34E-01 8.89E-01 8.89E-01 nd nd nd nd nd 
Butylbenzylphthalate 7.50E-01 7.50E-01 7.50E-01 N/A 7.50E-01 nd nd nd nd nd 
Carbazole 3.00E+02 3.00E+02 3.00E+02 N/A 3.00E+02 nd nd nd nd nd 
Chrysene 5.80E+00 1.30E+00 3.06E+00 4.72E+00 4.72E+00 nd nd nd nd nd 
Dibenzofuran 4.70E-01 9.30E-02 2.25E-01 3.75E-01 3.75E-01 nd nd nd nd nd 
Di-n-butylphthalate 1.80E-02 1.80E-02 1.80E-02 N/A 1.80E-02 nd nd nd nd nd 
Di-n-octylphthalate 2.10E-01 2.10E-01 2.10E-01 N/A 2.10E-01 nd nd nd nd nd 
Fluoranthene 1.20E+01.- 2.70E+00 6.82E+00 1.07E+01 1.07E+01 nd nd nd nd nd 
Fluorene 7.90E-01 1.90E-01 4.52E-01 7.24E-01 7.24E-01 nd nd nd nd nd 
Indeno(1,2,3-cd)pyrene 2.80E+00 4.00E-01 1.33E+00 2.21E+00 2.21E+00 nd nd nd nd nd 
Naphthalene 2.80E-01 5.70E-02 1.69E-01 3.87E-01 2.80E-01 nd nd nd nd nd 
Phenanthrene 8.70E+00 2.00E+00 4.94E+00 7.87E+00 7.87E+00 nd nd nd nd nd 

,Pyrene 1.10E+01 2.20E+00 _ 5.84E+00 9.26E+00 9.26E+00 nd nd nd nd nd 
The average result is the mean of the detected values. 
UCL95 = 95th percentile upper confidence limit of the mean; assumes normal distribution. 
RME = reasonable maximum exposure; the lower of the 95% UCL and the maximum detected concentration. 
N/A = UCL could not be calculated because the standard deviation is zero. 
nd = analyte not detected 
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Table D-5. Summary Statistics for Sediment and Surface Water at the Middle Reach, 

Coldwater Creek, North County Site, St. Louis, Missouri 

Analyte 
Sediment (mg/kg) Surface Water (14g/L) 

Maximum 
Detect 

Minimum 
Detect 

Average 
Result UCL95  RME 

Maximum 
Detect 

Minimum 
Detect 

Average 
Result UCL95  RME 

Inorganics 
Aluminum 6.78E+03 1.33E+03 4.62E+03 6.66E+03 6.66E+03 8.39E+02 7.64E+02 8.02E+02 8.75E+02 8.39E+02 
Arsenic 2.06E+01 3.50E+00 8.96E+00 1.49E+01 1.49E+01 3.00E+00 3.00E+00 3.00E+C 0 N/A 3.00E+00 
Barium 4.52E+02 6.15E+01 2.19E+02 3.50E+02 3.50E+02 1.64E+02 1.51E+02 1.58E+02 1.70E+02 1.64E+02 
Beryllium 9.20E-01 4.90E-01 6.10E-01 7.64E-01 7.64E-01 8.30E-01 6.20E-01 7.25E-01 9.31E-01 8.30E-01 
Boron 5.70E+00 3.30E+00 4.44E+00 5.25E+00 5.25E+00 8.90E+01 7.62E+01 8.26E+01 9.51E+01 8.90E+01 
Cadmium 1.60E+00 6.70E-01 1.10E+00 1.45E+00 1.45E+00 nd nd nd nd nd 
Calcium 9.76E+04 2.7 1E+04 6.38E+04 8.65E+04 8.65E+04 8.29E+04 8.17E+04 8.23E+04 8.35E+04 8.29E+04 
Chromium 5.50E+01 1.36E+01 3.18E+01 4.57E+01 4.57E+01 5.40E+00 5.40E+00 5.40E+00 N/A 5.40E+00 
Cobalt 1.68E+01 6.40E+00 1.09E+01 1.45E+01 1.45E+01 5.70E+00 5.20E+00 5.45E+00 5.94E+00 5.70E+00 
Copper 5.92E+01 1.07E+01 2.61E+01 4.28E+01 4.28E+01 5.30E+00 4.50E+00 4.90E+00 5.68E+00 5.30E+00 
Hexavalent Chromium nd nd nd nd nd nd nd nd nd nd 
Iron 2.35E+04 8.14E+03 1.43E+04 1.93E+04 1.93E+04 1.24E+03 1.23E+03 1.24E+03 1.24E+03 1.24E+03 
Lead 8.32E+01 1.53E+01 4.96E+01 7.51E+01 7.51E+01 3.10E+00 3.10E+00 3.10E+00 N/A 3.10E+00 
Lithium 5.20E+00_ 1.20E+00 3.16E+00 4.56E+00 4.56E+00 2.07E+01 2.06E+01 2.07E+01 2.07E+01 2.07E+01 
Magnesium 1.47E+04 5.20E+03 8.92E+03 1.24E+04 1.24E+04 3.23E+04 3.17E+04 3.20E+04 3.26E+04 3.23E+04 
Manganese 3.71E+03 7.15E+02 2.13E+03 3.22E+03 3.22E+03 2.73E+02 2.31E+02 2.52E+02 2.93E+02 2.73E+02 
Molybdenum 3.50E+00 2.10E+00 2.53E+00 3.17E+00 3.17E+00 9.10E+00 8.40E+00 8.75E+00 9.44E+00 9.10E+00 
Nickel 2.48E+01 1.15E+01 1.66E+01 2.14E+01 2.14E-F01 1.08E+01 1.06E+01 1.07E+01 1.09E+01 1.08E+01 
Potassium 9.02E+02 2.58E+02 6.66E+02 9.05E+02 9.02E+02 6.88E+03 6.20E+03 6.54E+03 7.21E+03 6.88E+03 
Selenium nd nd nd nd nd 1.01E+01 1.01E-F01 1.01E+01 N/A 1.01E+01 
Silver 6.00E+00 6.00E+00 6.00E+00 N/A 6.00E+00 nd nd nd nd nd 
Sodium 3.07E+02 1.91E+02 2.39E+02 2.80E+02 2.80E+02 7.19E+04 6.90E+04 7.05E+04 7.33E+04 7.19E+04 
Strontium 8.77E+01 5.81E+01 7.64E+01 8.65E+01 8.65E+01 7.26E+02 4.99E+02 6.13E+02 8.35E+02 7.26E+02 
Thallium 4.00E+00 1.20E+00 1.92E+00 2.96E+00 2.96E+00 nd nd nd nd nd 
Titanium 1.61E+02 3.22E+01 1.19E+02 1.70E+02 1.61E+02 2.02E+01 1.87E+01 1.95E+01 2.09E+01 2.02E+01 
Vanadium 3.73E+01 1.79E+01 2.27E+01 2.99E+01 2.99E+01 2.24E+01 2.10E+01 2.17E+01 2.31E+01 2.24E+01 
Zinc 1.45E+02 5.42E+01 1.10E+02 1.40E+02 1.40E+02 9.04E+01 2.66E+01 5.85E+01 	1.21E+02 9.04E+01 
Pesticides 
Aldrin 2.20E-02 2.20E-02 2.20E-02 N/A 2.20E-02 nd nd nd nd nd 
Endosulfan sulfat2. 3.40E-02 3.40E-02 3.40E-02 N/A 3.40E-02 nd nd nd nd nd 
Endrin ketone 1.00E-01 1.00E-01 1.00E-01 N/A 1.00E-01 nd nd nd nd nd 
gamma-BHC (Lindane) 1.30E-01 1.30E-01 1.30E-01 N/A 1.30E-01 nd nd nd nd nd 
gamma-Chlordane 1.70E-01 1.70E-01 1.70E-01 N/A 1.70E-01 _ 	nd nd nd nd nd 	- 
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Table D-5. Summary Statistics for Sediment and Surface Water at the Middle Reach, 

Coldwater Creek, North County Site, St. Louis, Missouri (continued) 

Analyte 
Sediment (mg/kg) Surface Water (R/L) 

Maximum 
Detect 

Minimum 
Detect 

Average 
Result UC 1,95 RME Maximum 

Detect 
Minimum 

Detect 
Average 
Result UCL95  RME 

VOCs 
Acetone 2.80E-02 2.80E-02 2.80E-02 N/A 2.80E-02 3.00E+00 3.00E+00 3.00E+00 N/A 3.00E+00 
Toluene 7.00E-03 7.00E-03 7.00E-03 N/A 7.00E-03 nd nd nd nd nd 
SVOCs 
Acenaphthene 7.80E+00 5.90E+00 6.85E+00 8.71E+00 7.80E+00 nd nd nd nd nd 
Anthracene 2.30E+01 8.80E-02 1.02E+01 2.16E+01 2.16E+01 nd nd nd nd nd 
Benzo(a)anthracene 4.00E+01 1.60E-01 1.66E+01 3.54E+01 3.54E+01 nd nd nd nd nd 
Benzo(a)pyrere 3.50E+01 1.60E-01 1.38E+01 2.92E+01 2.92E+01 nd nd nd nd nd 
Benzo(b)fluoranthene 3.00E+01 3.40E-01 1.52E+01 3.09E+01 3.00E+01 nd nd nd nd nd 
Benzo(g,h,i)perylene 2.20E+01 2.00E+00 1.33E+01 2.49E+01 2.20E+01 nd nd nd nd nd 
Benzo(k)fluoranthene 3.40E+01 4.30E-01 1.51E+01 3.09E+01 3.09E+01 nd nd nd nd nd 
bis(2-ethylhexyl)Phthalate 4.70E+00 1.10E-01 1.78E+00 3.89E+00 3.89E+00 1.00E+00 1.00E+00 1.00E+00 N/A 1.00E+00 
Butylbenzylphlhalate 5.10E-02 5.10E-02 5.10E-02 N/A 5.10E-02 nd nd nd nd nd 
Chrysene 4.70E+01 2.20E-01 1.76E+01 3.74E+01 3.74E+01 nd nd nd nd nd 
Dibenzofiiran 6.30E+00 3.60E+00 4.95E+00 7.60E+00 6.30E+00 nd nd nd nd nd 
Fluoranthene 1.10E+02 , 4.40E-01 4.37E+01 9.29E+01 9.29E+01 nd nd nd nd nd 
Fluorene 9.20E+00 2.00E-01 5.57E+00 1.09E+01 9.20E+00 nd nd nd nd nd 
Indeno(1,2,3-cd)pyrene 2.10E+01 1.80E+00 1.33E+01 2.47E+01 2.10E+01 nd nd nd nd nd 
Phenanthrene 9.30E+01 1.20E-01 3.55E+01 7.65E+01 7.65E+01 nd nd nd nd nd 
Pyrene 8.10E+01 3.60E-01 3.37E+01 7.12E+01 7.12E+01 nd nd nd nd nd 
The average result is the mean of the detected values. 
UCL95 = 95th percentile upper confidence limit of the mean; assumes normal distribution. 
RME = reasonable maximum exposure; the lower of the 95% UCL and the maximum detected concentration. 
N/A = UCL cou!d not be calculated because the standard deviation is zero. 
nd = analyte not detected 



• • 
Table D-6. Summary Statistics for Sediment and Surface Water at the Lower Reach, 

Coldwater Creek, North County Site, St. Louis, Missouri 

Analyte 
Sediment (mg/kg) Surface Water (R/L) 

Maximum 
Detect 

Minimum 
Detect 

Average 
Result UCL95 RME 

Maximum 
Detect 

Minimum 
Detect 

Average 
Result UCL95  RIVIE 

Inorganics 
Aluminum 7.90E+03 6.02E+03 7.08E+03 7.57E+03 7.57E+03 6.53E+02 4.40E+02 5.47E+02 7.55E+02 6.53E+02 
Arsenic 2.69E+01 3.80E+00 8.37E+00 1.57E+01 1.57E+01 2.90E+01 3.50E+00 1.63E+01 4.12E+01 2.90E+01 
Barium 2.88E+02 1.10E+02 1.47E+02 2.03E+02 2.03E+02 1.49E+02 1.13E+02 1.31E+02 1.66E+02 1.49E+02 
Beryllium 1.90E+00 4.70E-01 7.70E-01 1.21E+00 1.21E+00 6.30E-01 6.20E-01 6.25E-01 6.35E-01 6.30E-01 
Boron 9.10E+00 3:00E+00 4.30E+00 6.19E+00 6.19E+00 8.33E+01 5.33E+01 6.83E+01 9.77E+01 8.33E+01 
Calcium 4.71E+04 2.40E+03 1.29E+04 2.66E+04 2.66E+04 7.66E+04 5.80E+04 6.73E+04 8.55E+04 7.66E+04 
Chromium 4.50E+01 1.13E+01 1.91E+01 2.93E+01 2.93E+01 nd nd nd nd nd 
Cobalt 2.86E+01 6.00E+00 1.02E+01 1.75E+01 1.75E+01 nd nd nd nd nd 
Copper 1.89E+01 8.50E+00 1.41E+01 1.78E+01 1.78E+01 5.90E+00 4.10E+00 5.00E+00 6.76E+00 5.90E+00 
Hexavalent Chromium nd nd nd nd nd nd nd nd nd nd 
Iron 5.26E+04 1.13E+04 1.90E+04 3.22E+04 3.22E+04 9.25E+02 6.61E+02 7.93E+02 1.05E+03 9.25E+02 
Lead 2.64E+01 7.50E+00 1.83E+01 2.49E+01 2.49E+01 1.70E+00 1.70E+00 1.70E+00 N/A 1.70E+00.  
Lithium 6.40E+00 3.40E+00 4.98E+00 6.04E+00 6.04E+00 1.94E+01 1.74E+01 1.84E+01 2.04E+01 1.94E+01 
Magnesium 4.01E+03 .: . 1.84E+03 2.86E+03 3.61E+03 3.61E+03 2.60E+04 1.79E+04 2.20E+04 2.99E+04 2.60E+04 
Manganese 2.83E+03 4.56E+02 9.24E+02 1.67E+03 1.67E+03 2.19E+02 1.18E+02 1.69E+02 2.67E+02 2.19E+02 
Molybdenum 2.70E+00 2.70E+00 2.70E+00 N/A 2.70E+00 . 	nd nd nd nd nd 
Nickel 4.49E+01 1.27E+01 1.92E+01 2.93E+01 2.93E+01 nd nd nd nd nd 
Potassium 9.74E+02 6.91E+02 8.33E+02 9.12E+02 9.12E+02 6.21E+03 6.12E+03 6.17E+03 6.25E+03 6.21E+03 
Selenium 4.80E-01 3.90E-01 4.30E-01 4.82E-01 4.80E-01 nd nd nd nd nd 
Sodium 1.84E+02 1.23E+02 1.51E+02 1.69E+02 1.69E+02 5.50E+04 3.28E+04 4.39E+04 6.57E+04 5.50E+04 
Strontium 1.55E+02 1.50E+01 4.91E+01 9.16E+01 9.16E+01 9.77E+02 4.84E+02 7.31E+02 1.21E+03 9.77E+02 
Thallium 8.10E+00 1.80E+00 3.13E+00 5.09E+00 5.09E+00 nd nd nd nd nd 
Titanium 2.51E+02 1.26E+02 2.10E+02 2.44E+02 2.44E+02 1.39E+01 9.60E+00 1.18E+01 1.60E+01 1.39E+01 
Vanadium 6.31E+01 1.72E+01 2.66E+01 4.10E+01 4.10E+01 2.10E+01 1.94E+01 2.02E+01 2.18E+01 2.10E+01 
Zinc 1.31E+02 3.48E+01 7.16E+01 1.01E+02 1.01E+02 1.81E+01 1.12E+01 1.47E+01 2.14E+01 1.81E+01 
Pesticides 
Aldrin 2.10E-02 2.10E-02 2.10E-02 N/A 2.10E-02 nd nd nd nd nd 
4,4' -DDD 1.60E-02 1.60E-02 1.60E-02 N/A 1.60E-02 nd nd nd nd nd 
Endrin ketone 7.90E-02 7.90E-02 7.90E-02 N/A 7.90E-02 nd nd nd nd nd 
VOCs 
Acetone 1.50E-01 1.20E-01 1.35E-01 1.64E-01 1.50E-01 nd nd nd nd nd 
2-Butanone 6.00E-03 2.00E-03 4.00E-03 7.92E-03 6.00E-03 nd nd nd nd nd 
Toluene 5.00E-01 2.20E-02 2.61E-01 7.29E-01 5.00E-01 nd nd nd nd nd 



• • 
Table D-6. Summary Statistics for Sediment and Surface Water at the Lower Reach, 

Coldwater Creek, North County Site, St. Louis, Missouri (continued) 

Analyte 
Sediment (mg/kg) Surface Water (pg/L) 

Maximum 
Detect 

Minimum 
Detect 

Average 
Result _ 

UCL95  RME 
Maximum 

Detect 
Minimum 

Detect 
Average 
Result UCL95  RME 

S VOCs 
4-Methylphenol 1.70E-01 1.70E-01 1.70E-01 N/A 1.70E-01 nd nd nd nd nd 	• 
Anthracene 7.00E-02 4.90E-02 5.77E-02 7.01E-02 7.00E-02 nd nd nd nd nd 
Benzo(a)anthracene 5.00E-01 1.60E-01 3.20E-01 4.59E-01 4.59E-01 nd nd nd nd nd 
Benzo(a)pyrene 6.70E-01 1.80E-01 4.00E-01 6.05E-01 6.05E-01 nd nd nd nd nd 
Benzo(b)fluoranthene 7.20E-01 9.40E-02 3.69E-01 6.27E-01 6.27E-01 nd nd nd nd nd 
Benzo(g,h,i)perylene 1.90E-01 1.90E-01 1.90E-01 N/A 1.90E-01 nd nd nd nd nd 
Benzo(k)fluoranthene 7.20E-01 1.60E-01 4.18E-01 6.64E-01 6.64E-01 nd nd nd nd nd 
bis(2-ethylhexyl)Phthalate 2.90E-01 1.10E-01 2.00E-01 2.76E-01 2.76E-01 nd nd nd nd nd 
Butylbenzylphthalate 1.00E-01 1.00E-01 1.00E-01 N/A 1.00E-01 nd nd nd nd nd 
Chrysene 7.80E-01 1.90E-01 4.73E-01 7.20E-01 7.20E-01 nd nd nd nd nd 
Diethylphthalate 8.30E-02 7.20E-02 7.75E-02 8.83E-02 8.30E-02 nd nd nd nd nd 
Fluoranthene 1.30E+00 3.70E-01 8.08E-01 1.19E+00 1.19E+00 nd nd nd nd nd 
Fluorene 3.30E-02 3.30E-02 3.30E-02 N/A 3.30E-02 nd nd nd nd nd 
Indeno( I ,2,3-cd)pyrene 1.80E-01 - 1.80E-01 1.80E-01 N/A 1.80E-01 nd nd nd nd nd 
Phenanthrene 4.70E-01 2.30E+02 3.75E+02 4.78E+02 4.70E+02 nd nd nd nd nd 
Pyrene 1.20E+00 3.50E-01 7.80E-01 1.13E+00 1.13E+00 nd nd nd nd nd 
The average result is the mean of the detected values. 
UCL95 = 95th percentile upper confidence limit of the mean; assumes normal distribution. 
RME = reasonable maximum exposure: the lower of the 95% UCL and the maximum detected concentration. 
N/A = UCL could not be calculated because the standard deviation is zero. 
nd = analyte not detected 



APPENDIX E 

SAMPLING AND ANALYSIS PLAN FOR COLD WATER CREEK SEDIMENT 
AND SURFACE WATER, JUNE 1999 

INTRODUCTION 

Sediment and surface water samples are proposed to be collected from Coldwater Creek 
(CWC) to support the ecological risk assessment (ERA) being conducted for the North County 
Site, St. Louis, MO. This technical memorandum addresses three issues regarding the adequacy 
of the proposed sampling and analysis plan for the screening-level ERA for CWC. The three 
issues are sampling locations, sampling methods, and the analytical data quality objectives. 

SAMPLING LOCATIONS 

• 
The proposed CWC sediment and surface water sampling locations are listed in Table E-1. 

One sample location is immediately downstream of the St. Louis Airport and upgradient of 
SLAPS and other North County Site units. Five sample locations lie between SLAPS and 
Pershall Road, in the reach of CWC adjacent to North County Site units. Twelve sample 
locations are distributed between Pershall Road and the Missouri River. Sampling locations are 
indicated on Figure 4 in the SERA. One surface water sample will be collected from each of 
seven groups of one or more sediment sampling locations (Table E-1). 

All sediment samples will be collected from the main creek channel in depositional areas, 
which are typically associated with pools at relatively wide and deep sections with slowly 
flowing water, as opposed to shallow, hard-bottom or rocky areas with rapidly flowing water. 

SAMPLING METHODS 

Sediment and surface water samples will be collected in May or June 1999 and analyzed 
for radioactive elements, metals, VOCs, SVOCs, and pesticides/herbicides. In addition, sediment 
will be analyzed for total organic carbon and graip size, and surface water will be analyzed for 
pH and total hardness. 

Sediment samples will be collected in a manner that will maintain the integrity of the 
sample. Samples will be collected using core tube or a plunger-type sediment sampler. If the 
primary method does not maintain the integrity of the sample, a back-up method with a sampler 
with a closable bottom will be used. The top 2-3 inches of sediment will be collected. In 
accordance with EPA protocols (Sat' # 2016, Rev. 0.0), samples will be decanted prior to 
sealing and shipping. 

Water samples will be collected by direct filling of sample bottles or with a stainless steel 
bomb sampler. Surface water samples will be collected prior to the sediment sample at that 
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location. Surface water samples will not be filtered. All samples, duplicate samples (1 per 20 
samples), split samples (1 per 20 samples), rinsate blanks (1 per 20 samples), and trip blanks (1 
per cooler) will be shipped overnight to the analytical laboratory. 

ANALYTICAL DATA QUALITY OBJECTIVES 

To meet the objectives of the screening-level ERA for Coldwater Creek, the detection 
limits of the analytical methods (MDLs), as opposed to the contract-required detection limits 
(CRLs), must be lower than the ecotoxicity screening benchmarks (ESVs). The CRLs, MDLs 
and ESVs for analytes potentially occurring in CWC sediment and surface water are listed in 
Tables E-2 and E-3, respectively. 

For sediment, ESVs for all substances except heptachlor epoxide exceed the MDLs 
(Table E-2). The MDL for heptachlor epoxide (0.000726 mg/kg) exceeds very slightly the NOAA 
threshold effects level for heptachlor epoxide (0.0006 mg/kg) but not the probable effects level 
(0.0027 mg/kg). 

• • 	For surface water, MDLs exceed ESVs for only four substances: silver, anthracene, 
benzo(a)pyrene, and heptachlor (Table E-3). For silver, the lowest chronic benchmarks are 0.12 
and 0.2 pig/L, which are less than the MDLs (0.6 and 0.7 pig/L). The ESVs for anthracene and 
benzo(a)pyrene are 0.09 1.1g/L and 0.014 !AWL, respectively, whereas the MDLs are 0.48 and 
0.022 pg/L (Table E-3). The chronic Tier II ESV for heptachlor is 0.007 1.1,g/L whereas the MDL 
is 0.011 lg/L. Special methods are required to detect methylmercury in surface water at 
concentrations below the benchmarks. Special methods for methylmercury will not be used for 
the screening-level ERA for CWC. 

REFERENCES 
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Contaminants of Potential Concern for Effects on Sediment-Associated Biota: 1997 Revision, 
ES/ER/TM-95/R4, Lockheed Martin Energy Systems, Oak Ridge, TN. 
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of Aquatic Sediment Quality in Ontario, Ontario Ministry of Environment, Ontario, Canada. 

Suter, G.W. II and C.L. Tsao 1996. Toxicological Benchmarks for Screening Contaminants of 
Potential Concern for Effects on Aquatic Biota: 1996 Revision, ES/ER/TM-96/R2, Lockheed 
Martin Energy Systems, Oak Ridge, TN. 
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s• Table E-1. St. Louis North County Site Coldwater Creek Sampling Stations 

Sediment 

Upgradient Station (2 samples) 

Station 1. Airport Culvert (N 1065088, E 859820). 

Airport to Pershall Rd. Stations (5 samples) 

Stations 2A — 2E. Ball Fields (N 1066484, E 861847) and four locations spaced out in this reach. 

Pershall Rd. to Missouri River Stations (12 samples) 

Stations 3A, 3B. County Park, confluence with Missouri River (N 1091187, E 899368), plus one 
additional sample location upstream of Station 3A. 

Station 4a. Lewis and Clark Blvd. (no coordinates available), access at bridge. 

Station 4b. Old Jamestown Rd. (N 1086374, E 891282), access at bridge, east side of Old 
Jamestown Rd. across from large dead tree. 

Station 5. Sewage Treat. Plant Rd. (N 1084035, E 884866), downstream of inlet on south bank. 

Station 6. Lindberg Rd. east of New Halls Ferry Rd. (N 1085020, E 879806), downstream of 
bridge. 

Station 7. Concord Rd. (N 1087322, E 876396), access at bridge. 

Station 8. St. Ferdinand Park (N 1080825, E 868642), downstream of riffle area, just upstream of 
access point between salt pile and recycling center shed. 

Station 9. No. Washington St. (N 1079353, E S67297), downstream of bridge, access from 
Knights of Columbus property, west of northernmost church building. 

Station 10. Chez Paree (N 1075025, E 864864), a large pool downstream of drain pipe behind 
recreation center at residential complex. 

Station 11. St. Cin Park (N 1073370, E 865044), pedestrian bridge at park, pools 20 yards on 
either side of bridge, sample from either one. 

Station 12. Hazelwood Community Center (N 1072485, E 863381), behind community center 
upstream of concrete sluice. 
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p Surface Water 

At least one surface water sample will be taken from each of the following stations or 
groups of stations, for a minimum of 7 samples collocated and contemporaneous with sediment: 

1) Station 1 - upstream at airport culvert.; 
2) 5 stations between airport and Pershall Road; 
3) Stations 10, 11, and 12; 
4) Stations 8, 9, and 9B; 
5) Stations 5, 6, and 7; 
6) Station 4; and 
7) Station 3 and other stations at the county park at Missouri River. 

• 

I 
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Table E-2. Comparison of Proposed North County Site Detection and Reporting Limits and Sediment Screening Benchmarks 

Contracted Laboratory EPA' EQP-derived b  MOE` NOAAd  FDEPd  
Analyte CRL MDL SQC SQB SQB Low Severe TEL PEL TEL PEL 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
S VOCs 

2-Methylnaphtharene 0.33 na -- -- -- -- -- -- -- 20.2 201 
Acenaphthene 0.33 na 0.62 -- 1.3 -- -- -- -- 6.71 88.9 
Anthracene 0.33 0.0213 -- -- 0.22 0.22 3.7 -- -- 46.9 245 
Benzo(a)anthracene 0.33 .0135 & .0175 (PFE) -- -- 0.11 0.32 14.8 0.03 0.39 74.8 693 
Benzo(a)pyrene 0.33 .0149 & .0165 (PFE) -- -- 0.14 0.37 14.4 0.03 0.78 88.8 763 
Benzo(b)fluoranthene 0.33 .0173 & .017 (PFE) -- -- -- 0.24 13.4 -- -- -- -- 
Benzo(g,h,i)perylene 0.33 .143 & .0192 (PFE) -- -- -- 0.17 3.2 -- -- -- -- 
Benzo(k)fluoranthene • 0.33 0.0332 -- -- -- 0.24 13.4 -- -- -- -- 
Bis(2-ethylhexyflphthalate 0.33 na -- -- 890 -- -- -- -- 182 2650 
Chrysene 0.33 .0146 & .0163 (PFE) -- -- -- 0.34 4.6 0.06 0.86 108 846 
Di-n-butylphthalate 0.33 na -- 11 11.0 -- -- -- -- -- -- 
Dibenzofuran 0.33 na -- 2 0.42 -- -- -- -- -- -- 
Fluoranthene 0.33 .0253 & .0237 (PFE) 2.9 -- 6.2 0.75 10.2 0.11 2.36 113 1490 
Fluorene 0.33 .0315 8c 0.0216 (PFE) -- 0.54 0.54 0.19 1.6 -- -- 21.2 144 
Naphthalene 0.33 na -- 0.48 0.24 -- -- -- -- 34.6 391 
Phenanthrene 0.33 .0149 & .0195(PFE) 0.85 -- 1.8 0.56 9.5 0.04 0.52 86.7 544 
Phenol 0.33 	.: na -- -- 0.031 -- -- -- -- -- -- 
Pyrene 0.33 0.051 & .0158 (PFE) -- -- -- 0.49 8.5 0.05 0.88 153 1400 

RCRA Metals 
Arsenic 0.5 na -- -- -- -- -- 5.9 17 -- -- 
Cadmium 0.1 na -- -- -- 0.6 11 0.6 3.53 0.68 4.21 
Chromium (total) 0.5 na -- -- -- 26 110 -- -- 52.3 160 
Copper 0.5 na -- -- -- 16 110 35.7 197 18.7 108 
Iron 1 na -- -- -- 20000 40000 -- -- -- -- 
Lead 0.3 na -- -- -- 31 250 35 91.3 30.2 112 
Manganese 0.5 na -- -- -- 460 1110 -- -- -- -- 
Mercury 	- 0.1 na -- -- --. -- -- 0.17 0.49 -- -- 
Nickel 1 na -- -- -- 16 75 18 35.9 15.9 42.8 
Silver 0.5 na -- -- -- -- -- -- -- 0.73 1.77 
Zinc 0.5 na -- -- -- 120 820 123.1 315 124 271 

VOCs 
2-Butanone 0.01 na -- -- 0.27 -- -- -- -- -- -- 
Acetone 0.01 na -- -- 0.009 -- -- -- -- -- -- 
Methylene Chloride 0.005 na -- -- 0.37 -- -- -- -- -- -- 
Toluene 0.005 na -- 0.67 0.05 -- -- -- -- -- 



• 	• 	• 
Table E-2. Comparison of Proposed North County Site Detection and Reporting Limits and Sediment Screening Benchmarks 

(continued) 

Contracted Laboratory EPA' EQP-derived" MOE` NOAAd FDEPd  
Analyte CRL MDL SQC SQB SQB Low Severe TEL PEL TEL PEL 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
Pesticides 

4,4-DDD 0.033 0.000788 -- -- -- -- -- 0.003 0.0085 -- -- 
4,4-DDE 0.0033 0.000651 -- -- -- -- 0.0014 0.0067 -- -- 
Dieldrin 0.0033 0.000621 -- -- -- -- -- 0.0028 0.0066 -- -- 
Endrin 0.0033 0.000713 -- -- -- -- 0.0026 0.062 -- -- 
Heptachlor Epoxide 0.0017 7.26E-04 -- 	__ -- -- -- -- 0.0006 0.0027 -- -- 
CRL = contract-required reporting limits; MDL = method detection limits 
SQC = Sediment Quality Criteria; SQB = Sediment Quality Benchmark 
MOE = Ontario Ministry of Environment 
NOAA = National Oceanographic and Atmospheric Administration 
FDEP = Florida Department of Environmental Protection 
TEL = Threshold effect level; PEL = Probable effect level 
PFE = pressurized fluid extraction 
-- No benchmark value; na = not applicable because CRL < benchmarks 
a  Values from EPA Ecotox Thresholds (EPA 1996) 
b  Values from Jones et al. (1997) 
Values from Persaud et al. (1993) 
Values from Buchman (1998) 

Boldface font denotes situations where MDL exceeds benchmark. 
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Table E-3. Comparison of Proposed North County Site Detection and 
Reporting Limits and Surface Water Screening Benchmarks 

Analyte 
Contracted Laboratory 

ECOTOr 
Freshwater Lowest chronic 

Fish b  
Lowest Test 

EC20 for Fish b  
(11g/L) 

CRL 

(I-LgiL) 

MDL 

(14/14 
AWQC 
(R/L) 

Tier II 
(R/L) 

value for 

(AWL) 

RCRA Metals 
Aluminum 50 na -- -- 3288 4700 
Ammonia -- na -- -- 1.7 -- 
Antimony 5 na -- -- 1600 2310 
Arsenic (III) 5 na 190 -- 2962 2130 
Arsenic (V) 5 na -- 8.1 -- -- 
Barium 200 1.11 -- 3.9 -- -- 
Beryllium 1 na -- 5.1 57 148 
Cadmium 1 na I -- 1.7 1.8 
Chromium (III) 5 na 180 -- 68.63 89 
Chromium (VI) 5 na 10 -- 73.18 51 
Cobalt 5 2.3 -- 3 290 810 
Copper 5 2.3 (ICP) & 1.4 (AA) 11 -- 3.8 5 
Cyanide -- na 5.2 -- 7.8 -- 
Fluorine -- na -- -- -- 5336 
Iron 10 na 1000 -- 1300 -- 
Lead 	 . 3 2 (ICP Trace) & 1.8 (AA) 2.5 -- 18.88 22 
Manganese 5.0 na -- 90 1780 1270 
Mercury, inorganic 0.2 0.074 (CVAA) 1.3 -- 0.23 0.87 
Mercury, methyl 0.2 Not performed -- 0.003 0.52 0.03 
Molybdenum 50 na -- 240 -- -- 
Nickel 10 na 160 -- 35 62 
Selenium 5 na 5 -- 88.32 40 
Silver 5 0.7 (ICP Trace) & 0.6 (AA) 0.12 0.36 0.12 0.2 
Thallium 2 na -- -- 57 81 
Uranium -- na -- -- 142 -- 
Vanadium 10 na -- 19 80 -- 
Zinc 5 na 100 -- 36.41 -- 
Zirconium -- na -- -- 548 -- 

VOCs 
1,1,1-Trichloroethane 5 na -- 62 3493 -- 
1,1,2,2-Tetrachloroethane 5 na -- 420 2400 -- 
1,1,2-Trichloroethane 5 na -- -- 9400 -- 
1,1-Dichloroethane 5 na -- 47 14680 -- 
1,1-Dichloroethylene 5 na -- -- 2800 -- 
1,2-Dichloroethane 5 na -- -- 41364 -- 
1,2-Dichloroethene 5 na -- -- 9538 -- 
1,3-Dichloropropene 5 na -- -- 244 -- 
2-Butanone -- 

t  
na -- -- 282170 -- 

Hexane -- na -- -- 65712 -- 
2-Hexanone 10 na -- -- 32783 -- 
Acetone 10 na -- -- 507640 -- 
Benzene 5 na -- 46 -- -- 
Benzidene -- na -- -- 134 -- 
Carbon Disulfide 5 na -- -- 9538 -- 
Carbon Tetrachloride 5 na -- -- 1970 -- 
Chlordane -- na -- -- 1.6 -- 
Chlorobenzene 5 lia -- 130 1203 -- 
Chloroform 	 S 5 na -- -- 1240 -- 
Ethylbenzene 5 na -- 290 440 -- 
4-Methyl -2-pentanone -- na -- -- 77400 -- 
Methylene Chloride 5 na -- -- 108000 -- 
Tetrachloroethene 5 na -- 120 840 -- 
Tetrachloromethane -- . na -- 320 -- -- 
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Table E-3. Comparison of Proposed North County Site Detection and 
Reporting Limits and Surface Water Screening Benchmarks (continued) 

Analyte 
Contracted Laboratory ECOTOV 

Freshwater Lowest chronic 
value for Fish ° 

(AWL) 
 

Lowest Test 
° EC20  for Fish 

Olga) 
CRL 

(11g/L) 
MDL 
(1-tgil) 

AWQC 
Olga) 

Tier II 
(Pa) 

Toluene 5 na -- 130 1269 -- 
Trichloroethylene 5 na -- 350 11100 -- 
Vinyl Acetate -- na -- -- 810 -- 
Xylene, total 5 0.71 (5 ml) & 0.79 (25 ml) -- 1.8 62308 -- 

SVOCs 
1,2,4-Trichlorobenzene 10 na -- 110 -- -- 
1,2-Dichlorobenzene 10 na -- 14 -- -- 
1,3-Dichlorobenzene 10 na -- 71 -- -- 
1,4-D ichlorobenzene 10 na -- 15 -- -- 
1-Methylnaphthalene -- na -- -- 526 -- 
2-Methyl Phenol 10 na -- -- 489 -- 
4-Bromophenyl Phenyl Ether 10 na -- 1.5 -- -- 
4-Nitrophenol 25 na -- -- 481 -- 
Acenaphthene 10 na 23 -- 74 -- 
Anthracene 10 0.48 & 1.16 (HPLC) -- -- 0.09 -- 
Benzo(a)pyrene 10 0.6 & .022 (HPLC) -- 0.014 -- -- 
Benzoic Acid -- na -- -- 12976 -- 
Benzyl Alcohol -- na -- -- 589 -- 
4-Bromophenyl phenyl ether -- na -- 1.5 -- -- 
bis(2-Ethylhexyl)phthalate 10 na -- 32 -- -- 
Butylbenzylphthalate 10 na -- 19 -- -- 
di-n-butylphthalate 10 na -- 33 717 -- 
di-N-Octyl Phthalate 10 ila -- -- 3822 -- 
Dibcnzofuran 10 na -- 20 -- -- 
Diethyl Phthalate 10 na -- 220 -- -- 
Fluoranthene 10 0.6 8.1 -- 30 -- 
Fluorene 10 0.72 -- 3.9 -- -- 
Hexachloroethane 10 na -- 12 -- -- 
N-Nitrosodiphenylamine 10 na -- -- 332 -- 
Naphthalene 10 na -- 24 620 -- 
Pentachlorobenzene -- na -- 0.47 -- -- 
Pentachlorophenol 25 0.87 13 -- -- -- 
1-Pentanol -- na -- -- 30493 -- 
Phenanthrene 10 0.46 6.3 -- -- -- 
Phenol 10 na -- -- 200 -- 
2-Propanol -- na -- -- 590 -- 

Pesticides 
Aroclor-1260 0.5 na -- -- 1.3 -- 
gamma-BHC (Lindane) 0.05 na 0.06 -- -- -- 
4,4'-DDD 0.1 na -- -- 1.69 -- 
4,4'-DDT 0.1 0.01 -- 0.013 0.73 -- 
Dieldrin 0.1 0.008 0.062 -- -- -- 
Endosulfan 0.1 0.009 -- 0.051 -- -- 
Endrin 0.1 0.005 0.061 -- -- -- 
Heptachlor 0.05 0.011 -- 0.007 1.26 -- 
Malathion -- na -- 0.097 -- -- 
Methoxychlor 0.5 0.017 -- 0.019 -- -- 
CRL = contract-required detection limit; MDL = method detection limit 
AWQC = USEPA chronic ambient water quality criteria 
Tier II values calculated using Great lakes.. Water Quality Initiative methodology (40 CFR 9 et al.). 
EC20 - Concentration effecting 20% of test individuals. 
a  Ecotox Thresholds, EPA (1996) Eco update 3(2). 
b  Benchmarks from Suter and Tsao (1996) 
Boldface font denotes situations where MDL exceeds benchmark 
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• ECOLOGICAL RISK SCREENING OF RADIONUCLIDES IN COLD WATER 
SEDIMENT AND SURFACE WATER 

The potential for radionuclides in Coldwater Creek sediment and surface water to pose a 
risk to ecological receptors is evaluated below using a conservative screening approach. Data 
collected in April 1998 are used to evaluate radiological risk for the SLAPS/HISS reach. SAIC's 
June 1999 data are used for the middle and lower reaches. The estimated dose to an ecological 
receptor resulting from the maximum level of each radionuclide in sediment or surface water 
from Coldwater Creek is compared to a conservative screening benchmark. The total dose from 
all detected radionuclides is also compared to the screening benchmark. The International 
Atomic Energy Agency (IAEA, 1992) reports that irradiation at chronic dose rates of 0.1 rad/d and 
1.0 rad/d or less do not appear likely to cause observable changes in terrestrial and aquatic animal 
populations, respectively. Therefore, for aquatic receptor populations exposed to sediment or 
surface water, the screening benchmark is 0.1 rad/d. Radionuclide dose rate input parameters are 
shown in Table F-1. Conservative benchmarks and assumptions are appropriate for a screening-
level risk assessment. 

SEDIMENT SCREENING 

• For sediment, the screening method for external dose from radionuclides is conducted 
using the method presented in Blaylock et al. (1993). The receptor is assumed to be a benthic 
macroinvertebrate, e.g., crayfish, which spends all of its time on the surface of the sediment. A 
crayfish-like benthic organism was chosen because it is a large animal having extensive contact 
with creek sediments. Because the fraction of radiation absorbed increases with size, the resulting 
screen for radionuclides in sediments is conservative. The y-radiation dose for an animal with the 
approximate size of a crayfish at the sediment-surface water interface is as follows: 

D = [(2.88E-04) x (Ey  ny) x (1 —4:121,) X (C sed X CF 1  x CF2) x R] x (CF3) 

• 

where: 
dose (rad/d) (includes daughters) 

2.88E-04 = constant from Blaylock et al. (1993) 

EY 	= photon energy emitted during transition from a higher to a lower energy 
state (MeV) 

nr 	proportion of disintegrations producing a 7-ray 

1  s—cDY 	

absorbed fraction of energy E y  (dimensionless) 
Ced  maximum radionuclide concentration in sediment (pCi/g) 
CF 1 	= conversion factor (1 pCi/g = 37 Bq/kg) 
CF2 	= conversion factor to convert sediment concentration from dry weight 

to wet weight (assume 0.75) 
fraction of time organism spends at the sediment-water interface 
(assume 1.0) 

CF3 	= conversion factor (1 m.Gy/h = 2.4E-03 rad/d) 
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• Values for Eyny are obtained from Eckerman and Ryman (1993). Values of cIp y  are 
obtained from Blaylock et al. (1993). A conservative value of (13 y  = 0.90 is assumed for radium, 
thorium and uranium isotopes except uranium-235. Results of screening for radionuclides in 
sediment from Coldwater Creek are shown in Table F-2 for SLAPS/HISS reach, Table F-3 for 
the middle reach, and Table F-4 for the lower reach. Neither any individual radionuclide exposure 
nor total exposures were above the radiological screening value for any reach. Therefore, no 
radiological COPC in sediment was identified. 

SURFACE WATER SCREENING 

For surface water, external radionuclide screening is done using the method in Blaylock 
et al. (1993). Because the fraction of radiation energy absorbed (0) increases with the size of the 
receptor, small fish were chosen to maximize the exposure parameter (1-0) for external radiation, 
without being overly conservative for external radiation and underestimating internal radiation. 
The external gamma-radiation dose for an animal the approximate size of a small fish that is 
surrounded by water is as follows: 

D = [(5.76E-04) x (En) x (1 — cI) y) x (Cw  x CFI)] x (CF2) 

where: • 5.76E-04 = 

EY 

= 
1 — (Dy  = 
Cw = 
CF1 = 
CF2 = 

dose (rad/d) (includes daughters) 
constant from Blaylock et al. (1993) 
photon energy emitted during transition from a higher to a lower energy 
state (MeV) 
proportion of disintegrations producing a y-ray 
absorbed fraction of energy E y  (dimensionless) 
maximum concentration in surface water (pCi/l) 
conversion factor (1 pCi/l= 3.7E-02 Bq/l) 
conversion factor (1 gGy/h = 2.4E-03 rad/d) 

Values for Eyny are obtained from Eckerman and Ryman (1993). Values of (D y  are 
obtained from Blaylock et al. (1993). A conservative value of clI y  = 0.90 is assumed for radium, 
thorium and uranium isotopes except uranium-235. The results of the screening for external dose 
of radionuclides in surface water from Coldwater Creek are shown in Table F-5 for SLAPS/HISS 
reach, Table F-6 for the middle reach, and Table F-7 for the lower reach. No external radiation 
exposure exceeded the radiological ESV for any reach. 

Screening for the internal dose of radionuclides in surface water is also done using the 
methodology of Blaylock et al. (1993). Internal dose calculations are for a-, and y-radiation 
and the total dose from all the three types of radiation for the detected radionuclides and their 
daughters. • 
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• The internal dose of alpha radiation is calculated as follows: 

D = [(5.76E-04) x (Eana) x (C, x BCF x CFI)]  X (CF2) 
where: 

5.76E-04 = 
E, 
na  

= 
= 

C, 
BCF = 

CF 1  = 
CF2 = 

dose (rad/d) (includes daughters) 
constant from Blaylock et al. (1993) 
alpha energy of the radionuclide (MeV) 
proportion of disintegrations producing an a-particle 
maximum radionuclide concentration in surface water (pCi/l) 
bioconcentration factor (pCi/kg in organism per pCi/1 in water) (NRC, 
1992) 
conversion factor (1 pCi/l= 3.7E-02 Bq/1) 
conversion factor (1 1.1Gry/h = 2.4E-03 rad/d) 

The internal dose of beta radiation is calculated as follows: 

D = [(5.76E-04) x (Epp) x (00) x (C, x BCF x CF 1 )] x (CF2) 
where: 

• 
5.76E-04 = 
E = 
no = 
crop = 
C, = 
BCF = 

CF I  = 
CF2  

dose (rad/d) (includes daughters) 
constant from Blaylock et al. (1993) 
beta energy of the radionuclide (MeV) 
proportion of disintegrations producing a I3-particle 
absorbed fraction of energy Ep (dimensionless) 
maximum radionuclide concentration in surface water (pCi/l) 
bioconcentration factor (pCi/kg in organism per pCi/1 in water) (NRC, 
1992) 
conversion factor (1 pCi/l= 3.7E-02 Bq/l) 
conversion factor (1 1.1.Gy/h = 2.4E-03 rad/d) 

The internal dose of gamma radiation is calculated as follows: 

D = [(5.76E-04) x (Eyny) X (00 X (Cw X BCF X CF I )] X (GF2) 
where: 

• 

dose (rad/d) (includes daughters) 
5.76E-04 = constant from Blaylock et al. (1993) 

EY 	= photon energy emitted during transition from a higher to a lower energy 
state (MeV) 

ny 	proportion of disintegrations producing a '-ray 
(Dy 	= absorbed fraction of energy E„, (dimensionless) 
C,= maximum radionuclide concentration in surface water (pCi/l) 
BCF 

	

	= bioconcentration factor (pCi/kg in organism per pC1/1 in water) (NRC, 
1992) 

CF 1 	= conversion factor (1 pCi/l= 3.7E-02 Bq/l) 
CF2 	conversion factor (1 i.tGy/h = 2.4E-03 rad/d) 
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• The combined internal radiation dose is the sum of a-, 13-, and 'y-doses: 

D = 5.76E-04 x (Eana  + En o x cI + Eyny  x cI)y) x C, x BCF x CFI x CF2 

Values for Eyny, Epp, and Earl, are obtained from Eckerman and Ryman (1993). Values 
of Op and aly  are obtained from Blaylock et al. (1993). A conservative value of (1:0 1, = 0.90 is 
assumed for radium, thorium and uranium isotopes except uranium-235. Results of screening for 
internal dose of radionuclides in surface water are shown in Table F-8 for SLAPS/HISS reach, 
Table F-9 for the middle reach, and Table F-10 for the lower reach. Results of screening for total 
dose of radionuclides in surface water are shown in Table F-11 for SLAPS/HISS reach, Table F-12 
for the middle reach and Table F-13 for the lower reach. Neither individual radionuclide exposure 
nor total exposure was above the radiological ESV. Therefore, no radiological COPC in surface 
water was identified. 

CONCLUSION 

Conservative estimates of exposure to ecological receptors from radionuclides in any 
reach of Coldwater Creek sediment and surface water do not exceed the conservative screening 
benchmark. Therefore, the levels of radionuclides in Coldwater Creek sediment and surface 
water sampled in April 1998 are unlikely to pose a risk to ecological receptors. • 



Table F-1. Radiation Screening Factors for Sediment and Surface Water • 
Radionuclide BCFa  Ea  nab  Ep nob  (D oc  n)  ,b  oyc,d 

Actinium-227 2.50E+01 6.80E-02 1.60E-02 1.00E+00 0.00E+00 1.00E+00 
Americium-241 3.00E+01 5.48E+00 5.20E-02 1.00E+00 3.30E-02 4.00E-02 
Potassium-40 1.00E+03 0.00E+00 5.23E-01 1.00E+00 1.56E-01 1.20E-02 
Radium-226 7.00E+01 4.77E+00 4.00E-03 1.00E+00 7.00E-03 9.00E-01 
Radium-228 7.00E+01 0.00E+00 1.70E-02 1.00E+00 0.00E+00 9.00E-01 
Thorium-228 1.00E+02 5.40E+00 2.10E-02 1.00E+00 3.00E-03 9.00E-01 
Thorium-230 1.00E+02 4.67E+00 1.50E-02 1.00E+00 2.00E-03 9.00E-01 
Thorium-232 1.00E+02 4.00E+00 1.20E-02 1.00E+00 1.00E-03 9.00E-01 
Uranium-233/234 5.00E+01 4.82E+00 1.30E-02 1.00E+00 2.00E-03 9.00E-01 
Uranium-234 5.00E+01 4.76E+00 1.30E-02 1.00E+00 2.00E-03 6.30E-01 
Uranium-235 5.00E+01 4.40E+00 4.90E-02 1.00E+00 1.56E-01 1.20E-02 
Uranium-238 5.00E+01 4.19E+00 1.00E-02 1.00E+00 1.00E-03 9.00E-01 

• 

a Data from NRC (1992) 
b Data from Eckerman and Ryman (1993) 
c Data from Blaylock et al. (1993) 
d Vales forOy for radium, thorium, and uranium isotopes except Rad-226 and U-235 assumed to be 0.9 

= energy emitted during transition from a higher to a lower energy state (MeV) 
ni  = proportion of disintegrations producing energy or particle of type i 

absorbed fraction of energy E i  (dimensionless) 
BCF = Bioconcentration factor (L/Kg) 

• 
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• 
Table F-2. Screening for External Exposure of Ecological Receptors to Radionuclides in Coldwater Creek Sediment 

Radionuclide 

Sediment 
Maximum 

Csed 

(pCi/g) E7  n7  (13.y  1-(13y  

Dose 

(rad/d) 

Radiation 
toxicity 

benchmark 

(rad/d) 

Screening 
level 

HQb  

COPC Screening Result 

COPC?` Basis for Rejection 

Radium-226 5.14E+00 7.00E-03 9.00E-01 1.00E-01 3.45E-08 1.00E-01 3.45E-07 No Dose < toxicity benchmark 
Radium-228 1.47E+00 0.00E+00 9.00E-01 1.00E-01 0.00E+00 1.00E-01 0.00E+00 No Dose < toxicity benchmark 
Thorium-228 1.47E+00 3.00E-03 9.00E-01 1.00E-01 4.23E-09 1.00E-01 4.23E-08 No Dose < toxicity benchmark 
Thorium-230 2.01E+02 2.00E-03 9.00E-01 1.00E-01 3.86E-07 1.00E-01 3.86E-06 No Dose < toxicity benchmark 
Thorium-232 1.63E+00 1.00E-03 9.00E-01 1.00E-01 1.56E-09 1.00E-01 1.56E-08 No Dose < toxicity benchmark 
Uranium-233t234 3.42E+00 2.00E-03 9.00E-01 1.00E-01 6.55E-09 1.00E-01 6.55E-08 No Dose < toxicity benchmark 
Uranium-235 3.29E-01 1.56E-01 1.20E-02 9.88E-01 4.86E-07 1.00E-01 4.86E-06 No Dose < toxicity benchmark 
Uranium-238 3.42E+00 1.00E-03 9.00E-01 1.00E-01 3.28E-09 1.00E-01 3.28E-08 No Dose < toxicity benchmark 
Total 9.22E-07 1.00E-01 9.22E-06 No Dose < toxicity benchmark 

a  Dose = ((2.88E-04) x (Ey  ny) x (1-0y) x (Csed x CF,x CF2) x (R)) x (CF 3 ) 
where: 
Dose = external dose (rad/d) (includes daughters) 
2.88E-04 = constant from Blaylock et al. (1993) 
Ey  = photon energy emitted during transition from a 

higher to a lower energy state (MeV) 
ny  = proportion of disintegrations producing a y-ray 

= absorbed fraction of energy E y  (dimensionless) 
Csed = maximum radionuclide concentration in sediment (pCi/g) 
CF, = conversion factor (1 pCi/g = 37 Bq/kg) 
CF2  = conversion factor to convert sediment concentration 

from dry weight to wet weight (assume 0.75) 
R = fraction of time organism spends at the sediment- 

water interface (assume 0.5) 
CF3  = conversion factor (1 jtGy/h = 2.4E-03 rad/d) 

HQ = Dose/Radiation toxicity benchmark 

'Constituent is not an ecological COPC if dose < radiation toxicity benchmark 
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• 	• 	• 
Table F-3. Screening for External Exposure of Ecological Receptors 

to Radionuclides in Coldwater Creek Sediment: Middle Reach 

• 

Radionuclide 

Csed 

(pCi/g) 	Ey  ny  (Dy  i 4°7  

Dosea  

(rad/d) 

Radiation 
toxicity 

benchmark 

(rad/d) 

Screening 
level 

HQb  

Screening Result 

COPC?` Basis for Rejection 

Actinium-227 3.23E-01 0.00E+00 1.00E+00 0.00E+00 0.00E+00 1.00E-01 0.00E+00 No Dose < toxicity benchmark 
Americium-241 5.71E-02 3.30E-02 4.00E-02 9.60E-01 1.73E-08 1.00E-01 1.73E-07 No Dose < toxicity benchmark 
Potassium-40 1.10E+01 1.56E-01 1.20E-02 9.88E-01 1.62E-05 1.00E-01 1.62E-04 No Dose < toxicity benchmark 
Protactinium-231 5.38E-01 4.80E-02 1.23E-02 9.88E-01 2.44E-07 1.00E-01 2.44E-06 No Dose < toxicity benchmark 
Radium-226 8.82E-01 7.00E-03 9.00E-01 1.00E-01 5.92E-09 1.00E-01 5.92E-08 No Dose < toxicity benchmark 
Radium-228 7.45E-01 0.00E+00 9.00E-01 1.00E-01 0.00E+00 1.00E-01 0.00E+00 No Dose < toxicity benchmark 
Thorium-228 1.85E+00 3.00E-03 9.00E-01 1.00E-01 5.31E-09 1.00E-01 5.31E-08 No Dose < toxicity benchmark 
Thorium-230 1.09E+01 2.00E-03 9.00E-01 1.00E-01 2.10E-08 1.00E-01 2.10E-07 No Dose < toxicity benchmark 
Thorium-232 1.07E+00 1.00E-03 9.00E-01 1.00E-01 1.02E-09 1.00E-01 1.02E-08 No Dose < toxicity benchmark 
Uranium-235 2.57E-01 1.56E-01 1.20E-02 9.88E-01 3.79E-07 1.00E-01 3.79E-06 No Dose < toxicity benchmark 
Uranium-238 2.47E+00 1.00E-03 9.00E-01 1.00E-01 2.37E-09 1.00E-01 2.37E-08 No Dose < toxicity benchmark 
Total •-. 1.69E-05 1.00E-01 1.69E-04 No Dose < toxicity benchmark 

a  Dose = ((2.88E-04) x (Ey  ny) x (1-cby) x (Csed x CF,x CF 2 ) x (R)) x (CF3) 
where: 
Dose = external dose (rad/d) (includes daughters) 
2.88E-04 = constant from Blaylock et al. (1993) 

= photon energy emitted during transition from a higher to a lower energy state (MeV) 
= proportion of disintegrations producing a y-ray 

1-ctoy  = absorbed fraction of energy E y  (dimensionless) 
Csed = maximum radionuclide concentration in sediment (pCi/g) 
CF I  = conversion factor (1 pCi/g = 37 Bcificg) 
CF2  = conversion factor to convert sediment concentration from dry weight to wet weight (assume 0.75) 
R = fraction of time organism spends at the sediment-water interface (assume 0.5) 
CF3  = conversion factor (1 p.Gy/h = 2.4E-03 rad/d) 

HQ = Dose/Radiation toxicity benchmark 

Constituent is not an ecological COPC if dose < radiation toxicity benchmark 
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• 	• 	• 
Table F-4. Screening for External Exposure of Ecological Receptors 

to Radionuclides in Coldwater Creek Sediment: Lower Reach 

Radionuclide 

Csed 

(pCi/g) E n y 	y  1 43), 

Dosea  

(rad/d) 

Radiation 
toxicity 

benchmark 

(rad/d) 

Screening 
level 

HQb 

Screening Result 

COPC?` Basis for Rejection 

Actinium-227 . 4.93E-01 0.00E+00 1.00E+00 0.00E+00 0.00E+00 1.00E-01 0.00E+00 No Dose < toxicity benchmark 
Potassium-40 1.46E+01 1.56E-01 1.20E-02 9.88E-01 2.16E-05 1.00E-01 2.16E-04 No Dose < toxicity benchmark 
Radium-226 7.73E-01 7.00E-03 9.00E-01 1.00E-01 5.19E-09 1.00E-01 5.19E-08 No Dose < toxicity benchmark 
Thorium-228 1.62E+00 3.00E-03 9.00E-01 1.00E-01 4.65E-09 1.00E-01 4.65E-08 No Dose < toxicity benchmark 
Thorium-230 3.72E+00 2.00E-03 9.00E-01 1.00E-01 7.14E-09 1.00E-01 7.14E-08 No Dose < toxicity benchmark 
Thorium-232 1.32E+00 1.00E-03 9.00E-01 1.00E-01 1.27E-09 1.00E-01 1.27E-08 No Dose < toxicity benchmark 
Uranium-235 1.30E-01 1.56E-01 1.20E-02 9.88E-01 1.92E-07 1.00E-01 1.92E-06 No Dose < toxicity benchmark 
Uranium-238 1.12E+00 1.00E-03 9.00E-01 1.00E-01 1.07E-09 1.00E-01 1.07E-08 No Dose < toxicity benchmark 
Total 2.18E-05 1.00E-01 2.18E-04 No Dose < toxicity benchmark 

a  Dose = ((2.88E-04) x (E y  ny) x (1-0y) x (Csed x CF I x CF2) x (R)) x (CF3) 
where: 
Dose = external dose (rad/d) (includes daughters) 
2.88E-04 = constant from Blaylock et al. (1993) 
Ey  = photon energy emitted during transition from a 

higher to a lower energy state (MeV) 
ny  = proportion of disintegrations producing a y-ray 

1-07 = absorbed fraction of energy E y  (dimensionless) 
Csed = maximum radionuclide concentration in sediment (pCi/g) 
CF I  = conversion factor (1 pCi/g = 37 Bq/kg) 

CF2  = conversion factor to convert sediment concentration 
from dry weight to wet weight (assume 0.75) 

R = fraction of time organism spends at the sediment- 
water interface (assume 0.5) 

CF3  = conversion factor (1 grGy/h = 2.4E-03 rad/d) 

HQ = Dose/Radiation toxicity benchmark 

`Constituent is not an ecological COPC if dose < radiation toxicity benchmark 
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Table F-5. Screening for External Exposure of Ecological Receptors 

to Radionuclides in Coldwater Creek Surface Water 

Surface 
Water 

Maximum 
Radiation 
toxicity Screening 

cw  Dexta  benchmark level COPC Screening Result 

Radionuclide (pCi/L) En„ 1-Coy  (rad/d) (rad/d) HQb  COPC?c  Basis for Rejection 

Radium-226 4.70E-01 7.00E-03 9.00E-01 1.00E-01 1.68E-11 1.00E-01 1.68E-10 No Dose < toxicity benchmark 
Radium-228 3.10E-01 0.00E+00 9.00E-01 1.00E-01 0.00E+00 1.00E-01 0.00E+00 No Dose < toxicity benchmark 
Thorium-228 3.10E-01 3.00E-03 9.00E-01 1.00E-01 4.76E-12 1.00E-01 4.76E-11 No Dose < toxicity benchmark 
Thorium-230 6.70E-01 2.00E-03 9.00E-01 1.00E-01 6.85E-12 1.00E-01 6.85E-11 No Dose < toxicity benchmark 
Thorium-232 5.40E-01 1.00E-03 9.00E-01 1.00E-01 2.76E-12 1.00E-01 2.76E-11 No Dose < toxicity benchmark 
Uranium-233/234 7.65E+00 2.00E-03 9.00E-01 1.00E-01 7.82E-11 1.00E-01 7.82E-10 No Dose < toxicity benchmark 
Uranium-235 3.73E-01 1.56E-01 1.20E-02 9.88E-01 2.94E-09 1.00E-01 2.94E-08 No Dose < toxicity benchmark 
Uranium-238 7.65E+00 1.00E-03 9.00E-01 1.00E-01 3.91E-11 1.00E-01 3.91E-10 No Dose < toxicity benchmark 
Total 3.09E-09 1.00E-01 3.09E-08 No Dose < toxicity benchmark 

a Dext = R5.76E-04) X (E yny) X (1-(ky) x (Cw  x CF I )] x (CF2) 
where: 

Dext  = external dose (rad/d) (includes daughters) 
5.76E-04 = constant from Blaylock et al. (1993) 
Eg  = photon energy emitted during transition from a higher to a lower energy state (MeV) 

ng  = proportion of disintegrations producing a g-ray 
1-(by  = absorbed fraction of energy E y  (dimensionless) 

C, = maximum concentration in surface water (pCi/L) 

CF I  = conversion factor (1 pCi/L = 3.7E-02 Bq/L) 

CF2  = conversion factor (1 ti.Gy/h = 2.4E-03 rad/d) 

HQ = Dose/Radiation toxicity benchmark 

'Constituent is not an ecological COPC if dose < radiation toxicity benchmark 
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• 	• 	• 
Table F-6. Screening for External Exposure of Ecological Receptors 
to Radionuclides in Coldwater Creek Surface Water: Middle Reach 

Radiation 
toxicity Screening 

C, Dc.ia benchmark level Screening Result 

Radionuclide (pCi/L) Eny  0:1:0y  1-ctly  (rad/d) (rad/d) HQb  COPC?c  Basis for Rejection 

Thorium-228 1.74E+00 3.00E-03 9.00E-01 1.00E-01 2.67E-11 1.00E-01 2.67E-10 No Dose < toxicity benchmark 
Thorium-230 2.65E+00 2.00E-03 9.00E-01 1.00E-01 2.71E-11 1.00E-01 2.71E-10 No Dose < toxicity benchmark 
Uranium-234 6.78E+00 2.00E-03 6.30E-01 3.70E-01 2.57E-10 1.00E-01 2.57E-09 No Dose < toxicity benchmark 
Uranium-238 6.46E+00 1.00E-03 9.00E-01 1.00E-01 3.30E-11 1.00E-01 3.30E-10 No Dose < toxicity benchmark 
Total 3.43E-10 1.00E-01 3.43E-09 No Dose < toxicity benchmark 

a  Dem = [(5.76E-04) x (En) x (1-0 y) x (C,„ x CF I )] x (CF2) 
where: 

Dex , = external dose (rad/d) (includes daughters) 
5.76E-04 = constant from Blaylock et al. (1993) 
Eg  = photon energy emitted during transition from a higher to a lower energy state (MeV) 

ng  = proportion of disintegrations producing a g-ray 

1-(13y  = absorbed fraction of energy E y  (dimensionless) 

= maximum concentration in surface water (pCi/L) 

CF I  = conversion factor (1 pCi/L = 3.7E-02 Bq/L) 

CF2  = conversion factor (1 piGy/h = 2.4E-03 rad/d) 

HQ = Dose/Radiation toxicity benchmark 

'Constituent is not an ecological COPC if dose < radiation toxicity benchmark 
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Table F-7. Screening for External Exposure of Ecological Receptors 
to Radionuclides in Coldwater Creek Surface Water: Lower Reach 

C, Dex 

Radiation 
toxicity 

benchmark 
Screening 

level Screening Result 

Radionuclide (pCi/L) Ey  ny  (13, 1-szby  (rad/d) (rad/d) HQb  COPC?c  Basis for Rejection 

Radium-226 4.03E+00 7.00E-03 9.00E-01 1.00E-01 1.44E-10 1.00E-01 1.44E-09 No Dose < toxicity benchmark 
Thorium-228 2.46E+00 3.00E-03 9.00E-01 1.00E-01 3.77E-11 1.00E-01 3.77E-10 No Dose < toxicity benchmark 
Thorium-230 2.03E+00 2.00E-03 9.00E-01 1.00E-01 2.08E-11 1.00E-01 2.08E-10 No Dose < toxicity benchmark 
Uranium-234 1.62E+00 2.00E-03 6.30E-01 3.70E-01 6.13E-11 1.00E-01 6.13E-10 No Dose < toxicity benchmark 
Uranium-238 1.76E+00 1.00E-03 9.00E-01 1.00E-01 9.00E-12 1.00E-01 9.00E-11 No Dose < toxicity benchmark 
Total 2.73E-10 1.00E-01 2.73E-09 No Dose < toxicity benchmark 

a  Dext = [(5.76E-04) x (En) x (1-0y) x (C,„ x CF I )] x (CF2) 
where: 

Dem  = external dose (rad/d) (includes daughters) 
5.76E-04 = constant from Blaylock et al. (1993) 
Eg  = photon energy emitted during transition from a higher to a lower energy state (MeV) 

ng  = proportion of disintegrations producing a g-ray 

14 y  = absorbed fraction of energy E y  (dimensionless) 

= maximum concentration in surface water (pCi/L) 

CF, = conversion factor (1 pCi/L = 3.7E-02 Bq/L) 
CF2  = conversion factor (1 viGy/h = 2.4E-03 rad/d) 

HQ = Dose/Radiation toxicity benchmark 

c  Constituent is not an ecological COPC if dose < radiation toxicity benchmark 
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Table F-8. Screening for Internal Exposure of Ecological Receptors 

to Radionuclides in Coldwater Creek Surface Water 

Radionuclide 

Surface Water 

Maximum C,„„ 

(pCi/L) BCF Ea  na  Eo  no  cD ny  (1), 

D inta  

(rad/d) 

Radiation 

toxicity 

benchmark 

(rad/d) 

Screening 

level 

HQ°  

COPC Screening Result 

COPC?` Basis for Rejection 

Radium-226 4.70E-01 7.00E+01 4.77E+00 4.00E-03 1.00E+00 7.00E-03 9.00E-01 8.05E-06 1.00E-01 8.05E-05 No Dose < toxicity benchmark 

Radium-228 3.10E-01 7.00E+01 0.00E+00 1.70E-02 1.00E+00 0.00E+00 9.00E-01 1.89E-08 1.00E-01 1.89E-07 No Dose < toxicity benchmark 

Thorium-228 3.10E-01 1.00E+02 5.40E+00 2.10E-02 1.00E+00 3.00E-03 9.00E-01 8.60E-06 1.00E-01 8.60E-05 No Dose < toxicity benchmark 

Thorium-230 6.70E-01 1.00E+02 4.67E+00 1.50E-02 1.00E+00 2.00E-03 9.00E-01 1.61E-05 1.00E-01 1.61E-04 No Dose < toxicity benchmark 

Thorium-232 5.40E-01 1.00E+02 4.00E+00 1.20E-02 1.00E+00 1.00E-03 9.00E-01 1.11E-05 1.00E-01 1.11E-04 No Dose < toxicity benchmark 

Uranium-233/234 7.65E+00 5.00E+01 4.82E+00 1.30E-02 1.00E+00 2.00E-03 9.00E-01 9.45E-05 1.00E-01 9.45E-04 No Dose < toxicity benchmark 

Uranium-235 3.73E-01 5.00E+01 4.40E+00 4.90E-02 1.00E+00 1.56E-01 1.20E-02 4.24E-06 1.00E-01 4.24E-05 No Dose < toxicity benchmark 

Uranium-238 7.65E+00 5.00E+01 4.19E+00 1.00E-02 1.00E+00 1.00E-03 9.00E-01 8.21E-05 1.00E-01 8.21E-04 No Dose < toxicity benchmark 

Total 2.25E-04 1.00E-01 2.25E-03 No Dose < toxicity benchmark 

a D1 1  = 5.76E-04 x (Eana  + E ono  x 	Eyny  x (1) x C,„, x BCF x CF I  x CF2  

where: 

D ia , = external dose (rad/d) (includes daughters) 

5.76E-04 = constant from Blaylock et al. (1993) ... 

E a  = alpha energy of the radionuclide (MeV) 

na  = proportion of disintegrations producing an a-particle 

Ep = beta energy of the radionuclide (MeV) 

no  = proportion of disintegrations producing a 0-particle 

= absorbed fraction of energy E p  (dimensionless) 

= photon energy emitted during transition from a higher to a lower energy state (MeV) 

n y  = proportion of disintegrations producing a y-ray 

(1), = absorbed fraction of energy E y  (dimensionless) 

= maximum radionuclide concentration in surface water (pCi/L) 

BCF = bioconcentration factor (pCi/kg in organism per pCi/L in water) (NRC, 1992) 

CF I  = conversion factor (1 pCi/L = 3.7E-02 Bq/L) 

CF 2  = conversion factor (1 11Gy/h = 2.4E-03 rad/d) 

HQ = Dose/Radiation toxicity benchmark 

° Constituent is not an ecological COPC if dose < radiation toxicity benchmark 
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Table F-9. Screening for Internal Exposure of Ecological Receptors 
to Radionuclides in Coldwater Creek Surface Water: Middle Reach 

Radiation 
toxicity Screening 

cw  a  D i,„ benchmark level Screening Result 

Radionuclide (PCi/L) BCF Ea  na  El;  np OD  Ey  Ily  (Dy  (rad/d) (rad/d) HQb  COPC?c  Basis for Rejection 

Thorium-228 1.74E+00 1.00E+02 5.40E+00 2.10E-02 1.00E+00 3.00E-03 9.00E-01 4.83E-05 1.00E-01 4.83E-04 No Dose < toxicity benchmark 
Thorium-230 2.65E+00 1.00E+02 4.67E+00 1.50E-02 1.00E+00 2.00E-03 9.00E-01 6.35E-05 1.00E-01 6.35E-04 No Dose < toxicity benchmark 
Uranium-234 6.78E+00 5.00E+01 4.76E+00 1.30E-02 1.00E+00 2.00E-03 6.30E-01 8.27E-05 1.00E-01 8.27E-04 No Dose < toxicity benchmark 
Uranium-238 6.46E+00 5.00E+01 4.19E+00 1.00E-02 1.00E+00 1.00E-03 9.00E-01 6.94E-05 1.00E-01 6.94E-04 No Dose < toxicity benchmark 
Total 2.64E-04 1.00E-01 2.64E-03 No Dose < toxicity benchmark 

a  Dia, = 5.76E-04 x (Ena  + Eno  x 013  Eylly  x (13y) x C„, x BCF x CF I  x CF2  
where: 

= external dose (rad/d) (includes daughters) 
5.76E-04 = constant from Blaylock etal. (1993) 
Ea  = alpha energy of the radionuclide (MeV) 
na  = proportion of disintegrations producing an a-particle 
Eo  = beta energy of the radionuclide (MeV) 
no  = proportion of disintegrations producing a 13-particle 
clp o  = absorbed fraction of energy E o  (dimensionless) 

= photon energy emitted during transition from a higher to a lower energy state (MeV) 
= proportion of disintegrations producing a 7-ray 

Coy  = absorbed fraction of energy E y  (dimensionless) 

Cw  = maximum radionuclide concentration in surface water (pCi/L) 
BCF = bioconcentration factor (pCi/kg in organism per pCi/L in water) (NRC, 1992) 
CF I  = conversion factor (1 pCi/L = 3.7E-02 Bq/L) 

CF2  = conversion factor (1 uGy/h.= 2.4E-03 rad/d) 
b HQ = Dose/Radiation toxicity benchmark 

Constituent is not an ecological COPC if dose < radiation toxicity benchmark 

F-13 



• • 
Table F-10. Screening for Internal Exposure of Ecological Receptors 

to Radionuclides in Coldwater Creek Surface Water: Lower Reach 

Radiation 
toxicity Screening 

C„, Dinta  benchmark level Screening Result 

Radionuclide (PCYL) BCF Ea  na  ED no  (D o  Ey  ny  (13y (rad/d) (rad/d) HQ" COPC?` Basis for Rejection 

Radium-226 4.03E+00 7.00E+01 4.77E+00 4.00E-03 1.00E+00 7.00E-03 9.00E-01 6.90E-05 1.00E-01 6.90E-04 No Dose < toxicity benchmark 
Thorium-228 2.46E+00 1.00E+02 5.40E+00 2.10E-02 1.00E+00 3.00E-03 9.00E-01 6.82E-05 1.00E-01 6.82E-04 No Dose < toxicity benchmark 
Thorium-230 2.03E+00 1.00E+02 4.67E+00 1.50E-02 1.00E+00 2.00E-03 9.00E-01 4.87E-05 1.00E-01 4.87E-04 No Dose < toxicity benchmark 
Uranium-234 1.62E+00 5.00E+01 4.76E+00 1.30E-02 1.00E+00 2.00E-03 6.30E-01 1.98E-05 1.00E-01 1.98E-04 No Dose < toxicity benchmark 
Uranium-238 1.76E+00 5.00E+01 4.19E+00 1.00E-02 1.00E+00 1.00E-03 9.00E-01 1.89E-05 1.00E-01 1.89E-04 No Dose < toxicity benchmark 
Total 2.25E-04 1.00E-01 2.25E-03 No Dose < toxicity benchmark 

a  Din, = 5.76E-04 x (Eanc  + Eop x + Eny  x (13) X Cy, x BCF x CF I  x CF2  
where: 

= external dose (rad/d) (includes daughters) 
5.76E-04 = constant from Blaylock et al. (1993) 
Ea  = alpha energy of the radionuclide (Me) 

na  = proportion of disintegrations producing an a-particle 

ED = beta energy of the radionuclide (MeV) 

no  = proportion of disintegrations producing a 3-particle 
(D o  = absorbed fraction of energy ED  (dimensionless) 

= photon energy emitted during transition from a higher to a lower energy state (MeV) 
= proportion of disintegrations producing a 7-ray 

(Dy  = absorbed fraction of energy E y  (dimensionless) 
C,„ = maximum radionuclide concentration in surface water (pCi/L) 
BCF = bioconcentration factor (pCi/kg in organism per pCi/L in water) (NRC, 1992) 
CF I  = conversion factor (1 pCi/L = 3.7E-02 Bq/L) 

CF2  = conversion faztor (1 fiGy/h = 2.4E-03 rad/d) 

HQ = Dose/Radiation toxicity benchmark 

Constituent is not an ecological COPC if dose < radiation toxicity benchmark 
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Table F-11. Screening for Total Exposure of Ecological Receptors 

to Radionuclides in Coldwater Creek Surface Water 

Surface 
Water 

Maximum 
Radiation 
toxicity Screening 

C,,, • 	D,01a  benchmark level COPC Screening Result 

Radionuclide (pCi/L) Dext Di„, (rad/d) (rad/d) HQb  COPC?c  Basis for Rejection 

Radium-226 4.70E-01 1.68E-11 8.05E-06 8.05E-06 1.00E-01 8.05E-05 No Dose < toxicity benchmark 
Radium-228 3.10E-01 0.00E+00 1.89E-08 1.89E-08 1.00E-01 1.89E-07 No Dose < toxicity benchmark 
Thorium-228 3.10E-01 4.76E-12 8.60E-06 8.60E-06 1.00E-01 8.60E-05 No Dose < toxicity benchmark 
Thorium-230 6.70E-01 6.85E-12 1.61E-05 1.61E-05 1.00E-01 1.61E-04 No Dose < toxicity benchmark 
Thorium-232 5.40E-01 2.76E-12 1.11E-05 1.11E-05 1.00E-01 1%11E-04 No Dose < toxicity benchmark 
Uranium-233/234 7.65E+00 7.82E-11 9.45E-05 9.45E-05 1.00E-01 9.45E-04 No Dose < toxicity benchmark 
Uranium-235 3.73E-01 2.94E-09 4.24E-06 4.24E-06 1.00E-01 4.24E-05 No Dose < toxicity benchmark 
Uranium-238 7.65E+00 3.91E-11 8.21E-05 8.21E-05 1.00E-01 8.21E-04 No Dose < toxicity benchmark 
Total 2.25E-04 1.00E-01 2.25E-03 No Dose < toxicity benchmark 

a D01 = Dext ± Dint 

where: 
Dex, = external dose (See Table CCswradl) 

= internal dose (See Table CCswrad2) 

b  HQ = Dose/Radiation toxicity benchmark 

'Constituent is not an ecological COPC if dose < radiation toxicity benchmark 
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Radiation 
toxicity Screening 

cw Dtota  benchmark level Screening Result 
(pCi/L) Dext Diet (rad/d) (rad/d) HQ°  COPC?c  Basis for Rejection 

1.74E+00 2.67E-11 4.83E-05 4.83E-05 1.00E-01 4.83E-04 No Dose < toxicity benchmark 
2.65E+00 2.71E-11 6.35E-05 6.35E-05 1.00E-01 6.35E-04 No Dose < toxicity benchmark 
6.78E+00 2.57E-10 8.27E-05 8.27E-05 1.00E-01 8.27E-04 No Dose < toxicity benchmark 
6.46E+00 3.30E-11 6.94E-05 6.94E-05 1.00E-01 6.94E-04 No Dose < toxicity benchmark 

2.64E-04 1.00E-01 2.64E-03 No Dose < toxicity benchmark 

Radionuclide 

Thorium-228 
Thorium-230 
Uranium-234 
Uranium-238 
Total 

• 	• 	• 
Table F-12. Screening for Total Exposure of Ecological Receptors 
to Radionuclides in Coldwater Creek Surface Water: Middle Reach 

a  Dum = Dext Diet 

where: 
Dex, = external dose (See Table CCswradl) 

= internal dose (See Table CCswrad2) 

HQ = Dose/Radiation toxicity benchmark 

Cons-ituent is not an ecological COPC if dose < radiation toxicity benchmark 
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Table F-13. Screening for Total Exposure of Ecological Receptors 
to Radionuclides in Coldwater Creek Surface Water: Lower Reach 

Radiation 
toxicity Screening 

cw Dtota  benchmark level Screening Result 

Radionuclide (pCi/L) Dext Dint (rad/d) (rad/d) HQb  COPC?` Basis for Rejection 

Radium-226 4.03E+00 1.44E-10 6.90E-05 6.90E-05 1.00E-01 6.90E-04 No Dose < toxicity benchmark 
Thorium-228 2.46E+00 3.77E-11 6.82E-05 6.82E-05 1.00E-01 6.82E-04 No Dose < toxicity benchmark 
Thorium-230 2.03E+00 2.08E-11 4.87E-05 4.87E-05 1.00E-01 4.87E-04 No Dose < toxicity benchmark 
Uranium-234 1.62E+00 6.13E-11 1.98E-05 1.98E-05 1.00E-01 1.98E-04 No Dose < toxicity benchmark 
Uranium-238 1.76E+00 9.00E-12 1.89E-05 1.89E-05 1.00E-01 1.89E-04 No Dose < toxicity benchmark 
Total 2.25E-04 1.00E-01 2.25E-03 No Dose < toxicity benchmark 

a  D10, = De., + Dint 
where: 

Dext  = external dose (See Table CCswradl) 
Din, = internal dose (See Table CCswrad2) 

HQ = Dose/Radiation toxicity benchmark 

Constituent is not an ecological COPC if dose < radiation toxicity benchmark 
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