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APPENDIX A, PART 1
TOXICOLOGICAL PROFILES FOR NAS KEY WEST COPCS

A1 ACETONE

Noncarcinogenic Toxicity

Studies of workers exposed to acetone revealed irritation of the ocuiar and respiratory tract mucosa, and,
at high concentrations, central nervous system (CNS) effects (American Conference of Governmental
Industrial Hygienists [ACGIH], 1991). Rats exposed by inhalation to high concentrations exhibited
narcosis and slight decreases in organ and body weight, compared with controls, but no clinical
pathological or histopathological evidence of organ damage. Inhalation reference concentration (RfC)
values were not located for acetone. Oral toxicity data are limited to a comprehensive 90-day gavage
study in rats, in which 100 mg/kg/day was a no observed effect level (NOEL) and 500 mg/kg/day was the
lowest observed adverse effect level (LOAEL) associated with increased liver and kidney weight and
tubular nephropathy (EPA, 1994c). A verified reference dose (RfD) for chronic oral exposure of
0.1 mg/kg/day was derived by applying an uncertainty factor of 1000 to the NOEL of 100 mg/kg/day. The
U.S. Environmental Protection Agency (EPA, 1992b) presented a provisional subchronic oral RfD of
1 mg/kg/day, based on the same NOEL and an uncertainty factor of 100. The target organs for inhalation
exposure to acetone are the CNS and the respiratory and ocular mucosa. Target organs for oral
exposure are the liver and kidney.

Carcinogenicity
Data regarding the carcinogenicity of acetone were not located.
A.2 ALUMINUM

Noncancer Toxicity

Aluminum is not generaily regarded as an industrial poison. Inhalation of finely divided powder has been
reported as a cause of puimonary fibrosis. Aluminum in aerosols has been implicated in Alzheimer's

disease. As with other metals, the powder and dust are the most dangerous forms (Sax and Lewis, 1989).
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Most hazardous exposures to aluminum occur in refining and smelting processes. Aluminum dust is a

respiratory and eye irritant (Genium, 1990).

A3 ALDRIN/DIELDRIN

Both aldrin and dieldrin are carcinogens, causing increases in a variety of tumors in rats at low but not at
high doses and producing a higher incidence of liver tumors in mice. The reason for this reversed
dose-response relationship is unclear. Neither appears {0 be mutagenic when tested in a number of
systems. Aldrin and dieldrin are both toxic to the reproductive system and teratogenic. Reproductive
effects include decreased fertility, increased fetal death, and effects on gestation; while teratogenic effects
include cleft palate, webbed foot, and skeletal anomalies. Chronic effects attributed to aldrin and dieldrin
include liver toxicity and central nervous system abnormalities. Both chemicals are acutely toxic; the oral

LDsgq is around 50 mg/kg, and the dermal LDs, is about 100 mg/kg.

A4 ANTIMONY

Pharmacokinetics

Ingested antimony is absorbed slowly and incompletely from the gastrointestinal (Gl) tract (Iffland, 1988).
Within a few days of acute exposure, highest tissue concentrations are found in the liver, kidney, and
thyroid. Organs of storage include skin, bone, and teeth. Highest concentrations in deceased smelter
workers (inhalation exposure) occurred in the lungs and skeleton. Excretion is largely via the urine or

feces, although some is incorporated into the hair.

Noncancer Toxicity

Acute intoxication from ingestion of large doses of antimony induces Gl disturbances, dehydration, and
cardiac effects in humans (Iffland, 1988). Chronic effects from occupational exposure include irritation of
the respiratory tract, pneumoconiosis, pustular eruptions of the skin called "antimony spots,” allergic
contact dermatitis, and cardiac effects, including abnormalities of the electrocardiograph (ECG) and
myocardial changes. Cardiac effects were also observed in rats and rabbits exposed by inhalation for six
weeks and in animals (dogs, and possibly other species) treated by intravenous injection (Elinder and
Friberg 1986a).

Chronic oral exposure studies in laboratory animals include two briefly reported lifetime drinking water

studies in rats and mice (Kanisawa and Schroeder, 1969; Schroeder et al., 1970). The only dose tested,
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5 parts per million (ppm) potassium antimony tartrate, resuited in reduced longevity in both species and in
reduced mean heart weight in the rats. The EPA (1997a) verified an RfD of 0.0004 mg/kg/day for chronic
oral exposure to antimony from the LOAEL of 5 ppm potassium antimony tartrate (0.35 mg antimony/kg
body weight-day) in the lifetime study in rats (Schroeder et al., 1970). An uncertainty factor of 1000 was
applied; factors of 10 each for inter- and intraspecies variation and to estimate a no observed adverse
effects level (NOAEL) from a LOAEL. The heart is considered a likely target organ for chronic oral

exposure of humans.

Carcinogenicity

Data were not located regarding the carcinogenicity of antimony to humans. Antimony fed to rats did not
produce an excess of tumors (Goyer, 1991), but a high frequency of lung tumors was observed in rats
exposed by inhalation to antimony trioxide for one year (Elinder and Friberg 1986a). Antimony is
classified in EPA cancer weight-of-evidence Group D (not classifiable as to carcinogenicity to humans)
(EPA, 1987).

A5 ARSENIC

Pharmacokinetics

Several studies confirm that soluble inorganic arsenic compounds and organic arsenic compounds are
almost completely (>90 percent) absorbed from the Gl tract in both animals and humans (Ishinishi et al.,
1986). The absorption efficiency of insoiuble inorganic arsenic compounds depends on particle size and
stomach pH. Initial distribution of absorbed arsenic is to the liver, kidneys, and lungs, followed by
redistribution to hair, nails, teeth, bone, and skin, which are considered tissues of accumulation. Arsenic
has a longer half-life in the blood of rats, compared with other animais and humans, because of firm
binding to the hemoglobin in erythrocytes.

Metabolism of inorganic arsenic includes reversible oxidation-reduction so that both arsenite (valence of 3)
and arsenate (valence of 5) are present in the urine of animals treated with arsenic of either valence
{Ishinishi et al., 1986). Arsenite is subsequently oxidized and methylated by a saturable mechanism to
form mono- or dimethylarsenate; the latier is the predominant metabolite in the urine of animais or
humans. Organic arsenic compounds (arsenilic acid, cacodylic acid) are not readily converted to
inorganic arsenic. Excretion of organic or inorganic arsenic is largely via the urine, but considerable
species variation exists. Continuously exposed humans appear to excrete 60 to 70 percent of their daily

intake of arsenate or arsenite via the urine.
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Noncancer Toxicity

A lethal dose of arsenic trioxide in humans is 70 to 180 mg (approximately 50 to 140 mg arsenic; Ishinishi
et al., 1986). Acute oral exposure of humans to high doses of arsenic produce liver swelling, skin lesions,
disturbed heart function, and neurological effects. The only noncancer effects in humans clearly
attributable to chronic oral exposure to arsenic are dermal hyperpigmentation and keratosis, as revealed
by studies of several hundred Chinese exposed to naturally occurring arsenic in well water (Tseng, 1977,
Tseng et al. 1968; EPA 1997a). Similar effects were observed in persons exposed to high levels of
arsenic in water in Utah and the northern part of Mexico (Cebrian et al. 1983; Southwick et al., 1983).

Occupational (predominantly inhalation) exposure is also associated with neurological deficits, anemia,
and cardiovascular effects (Ishinishi et al., 1988}, but concomitant exposure to other chemicals cannot be
ruled out. The EPA (1997a) derived an RfD of 0.3 mg/kg/day for chronic oral exposure, based on a
NOAEL of 0.8 mg/kg/day for skin lesions from the Chinese data. The principal target organ for arsenic
appears to be the skin. The nervous system and cardiovascular systems appear to be less significant
target organs. Inorganic arsenic may be an essential nutrient, exerting beneficial effects on growth,

health, and feed conversion efficiency (Underwocod, 1977).

Carcinogenicity

Inorganic arsenic is clearly a carcinogen in humans. Inhalation exposure is associated with increased risk
of lung cancer in persons employed as smelter workers, in arsenical pesticide applicators, and in a
population residing near a pesticide manufacturing plant (EPA 1997a). Oral exposure to high levels in well
water is associated with increased risk of skin cancer (Tseng 1977; EPA 1997a). Extensive animal testing
with various forms of arsenic given by many routes of exposure to several species, however, has not
demonstrated the carcinogenicity of arsenic (Internationai Agency for Research on Cancer [IARC] 1980).
The EPA (1997a) ciassifies inorganic arsenic in cancer weight-of-evidence Group A (human carcinogen)
and derived an oral slope factor of 1.5 per mg/kg/day. The EPA (18997a) notes that the uncerfainties
associated with the oral unit risk are considerably less than those for most carcinogens, so that the unit
risk might be reduced an order of magnitude. An inhalation unit risk of 0.0043 per mg/m3 was derived for
inorganic arsenic from the incidence of lung cancer in occupationally exposed men (EPA 1897a), which is
equivalent to a RfD of 15.1 per mg/kg/day, assuming a 70 kg adult inhales 20 m° of airiday.
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A6 BARIUM

Noncancer Toxicity

Barium is a naturally occurring alkaline earth metal that comprises approximately 0.04 percent of the
earth’'s crust (Reeves 1986a). Acute oral toxicity was manifested by Gl upset, altered cardiac
performance, and transient hypertension, convulsions, and muscular paralysis. Repeated oral exposures
were associated with hypertension. Occupational exposure to insoluble barium sulfate induced benign
pneumoconiosis (ACGIH, 1991). The EPA (1995) presented a verified chronic oral RfD of 0.07
mg/kg/day, based on a NOAEL of 0.21 mg/kg/day in a ten-week study in humans exposed {o barium in
drinking water and an uncertainty factor of 3. The EPA (1993) presented the same value as a provisional
RfD for subchronic oral exposure. A provisional chronic inhalation RfC of 0.0005 mg/m® and a provisional
subchronic inhalation RfC of 0.005 were based on é NOEL for fetotoxicity in a four-month intermittent-
exposure inhalation study in rats (EPA 1995). Uncertainty factors of 1000 and 100 were used for the
chronic and subchronic RfC values, respectively. The chronic and subchronic inhalation RfC values are
equivalent to 0.0001 and 0.001 mg/kg/day, assuming a human inhalation rate of 20 m®day and body
weight of 70 kg. Barium is principally a muscle toxin. lts targets are the GI system, skeletal muscie, the

cardiovascular system, and the fetus.

Carcinogenicity

The EPA (1995) classifies barium as a cancer weight-of-evidence Group D substance (not classifiable as

to carcinogenicity in humans). Cancer risk is not estimated for Group D substances.
A7 BERYLLIUM

Noncancer Toxicity

Beryilium has a low order of toxicity when ingested because it is poorly absorbed from the Gl tract
(Reeves 1986b). Occupational exposure was associated with dermatitis, acute pneumonitis, and chronic
pulmonary granulomatosis (berylliosis). Berylliosis was also observed in humans living in the vicinity of a
beryllium plant. Similar pulmonary effects were observed in laboratory animals subjected to inhalation
exposure. A verified chronic oral RfD value of 0.005 mg/kg/day was based on a NOAEL in a lifetime
drinking water study in rats and an uncertainty factor of 100 (EPA 1995). The EPA (1995) presented the
same value as a provisional subchronic oral RfD. The target organ for inhalation exposure appears to be

the lung; a target organ is not identified for oral exposure.
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Carcinogenicity

The EPA (1995) classifies beryllium in cancer weight-of-evidence Group B2 {probable human carcinogen)
based on inadequate human (occupational) cancer data and sufficient animal data. A significant increase
in lung tumors occurred in rats and in rhesus monkeys subjected to inhalation exposure or intratracheal
instillation of a variety of beryllium compounds. Osteogenic sarcomas were induced in rabbits and mice,
but not in rats or guinea pigs, injected intravenously with various beryllium compounds. Oral studies in
animals yielded inconclusive results. The EPA (1997a) derived an oral slope factor of 4.3 per mg/kg/day
from a statistically nonsignificant increase in total tumors in a lifetime drinking water study in rats. An
inhalation unit risk of 0.0024 per mg/m3, equivalent to 8.4 per mg/kg/day {assuming an inhalation rate of
20 m%/day and body weight of 70 kg for humans), was derived from an occupational study.

A8 BIS(2-ETHYLHEXYL)PHTHALATE (DI[2-ETHYLHEXYL]PHTHALATE)

Non-carcinogenic Toxicity

The acute oral toxicity of bis(2-ethylhexyl)phthalate is very low; oral LDsgs (lethal dose to 50 percent of
popuiation within 30 days without medical treatment) values in rats and mice were 33,800 and 26,300
mg/kg, respectively (ACGIH, 1991). Repeated high-dose oral exposures were associated with decreased
growth, altered organ weights, testicular degeneration, and developmental effects. The EPA (1997a)
presented a verified chronic oral RfD of 0.02 mg/kg/day based on a LOAEL for increased relative liver
weight in guinea pigs and an uncertainty factor of 1,000. The EPA (1994b) adopted the chronic oral RfD
as the provisional subchronic oral RfD. The principal target organs for the toxicity of
bis(2-ethylhexyl)phthalate are the liver and testis.

Carcinogenicity

The EPA (1997a) classifies bis(2-ethyihexyl)phthalate in cancer weight-of-evidence Group B2 (probable
human carcinogen), based on inadequate human cancer data (one limited occupational study) and
sufficient cancer data in laboratory animals. An oral slope factor of 0.014 per mg/kg/day (EPA 1997a) was

hased on the increased incidence of liver tumors in a dietary study in male mice.
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A8 CADMIUM

Pharmacokinetics

Estimates of cadmium uptake by the respiratory tract range from 10 to 50 percent; uptake is greatest for
fumes and small particles and least for large dust particles (Friberg et al., 1986; Goyer, 1991). Gi
absorption of ingested cadmium is ordinarily 5 to 8 percent, but may reach 20 percent in cases of sericus
dietary iron deficiency. Highest tissue levels are normally found in the kidneys followed by the liver,
although levels in the liver may exceed those in the kidneys of persons suffering from cadmium-induced
renal dysfunction. The half-life of cadmium in the kidneys and liver may be as long as 10 to 30 years.

Fecal and urinary excretion of cadmium are approximately equivalent in normal humans exposed to smali

amounts. Urinary excretion increases markedly in humans with cadmium-induced renal disease.

Noncancer Toxicity

Acute inhalation exposure to fumes or particles of cadmium induces respiratory symptoms, general
weakness, and, in severe cases, respiratory insufficiency, shock, and death (Friberg et al., 1986). Acute
oral exposure induces Gl disturbances. Chronic inhalation exposure induces pulmonary emphysema, and
chronic exposure by either route consistently produces renal tubular disease in humans and laboratory
animals. Proteinuria is a reliable early indicator of cadmium-induced kidney disease. The combination of
pulmonary emphysema and renal tubular disease, if severe, may result in early mortality. Painful
osteomalacia and osteoporosis may arise from altered metabolism of bone minerals secondary to renal
damage. The combination of renal and skeletal damage is called itai-itai disease in Japan. Cadmium
exposure has been associated with liver damage, but the liver appears to be less sensitive than the
kidney. The kidney is the primary target organ of cadmium toxicity. The EPA (1997a) derived chronic oral
RfD values of 0.5 mg/kg/day for cadmium ingested in water and 1 mg/kg/day for cadmium ingested in
food, based on a toxicokinetic model that predicted NOAELs from renal cortical concentrations of
cadmium. The different RfD values reflect assumed differences in Gl absorption of cadmium from water
(5 percent) and food (2.5 percent).

Carcinogenicity

Carcinogenicity data in humans consist of several occupational studies that associate cadmium exposure
with lung cancer, but concomitant exposure to other carcinogenic chemicals and smoking were not
adequately controlled. Other occupational studies reported significantly increased risk of prostatic cancer,

but this effect was not observed in the largest occupational study of workers exposed to high levels (Thun
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etal., 1985). The animal data consist of an inhalation study in rats that showed a significant increase in
lung tumors, and several parenteral injection studies that produced injection site tumors. No evidence of
carcinogenicity, however, was observed in seven oral studies in rats and mice. The EPA (1995) classifies
cadmium a cancer weight-of-evidence Group B1 substance for inhalation exposure on the basis of limited
evidence of carcinogenicity in humans and sufficient evidence in animals. The data were insufficient to
classify cadmium as carcinogenic to humans exposed by the oral route. The EPA (1897a) derived an

inhalation unit risk of 0.0018 mg/m° from the occupational exposure study by Thun et al. (1985).
A.10 CHLOROBENZILATE

Non-carcinogehic Toxicity

Chronic oral exposure through gastric intubation of pregnant rabbits to chlorobenzilate resulted in
significantly reduced feed consumption, decreased stool quantity, body weight gains and hyperirritability.
The EPA (1997a) presented a verified RfD for chronic oral exposure of 0.02 mg/kg/day based on a
maternal NOEL of 5 mg/kg/day in the rabbit teratology study.

Carcinogenicity

Chlorobenziiate is classified as a cancer weight-of-evidence Group B2 compound {probable human
carcinogen) based on liver tumors in mice (EPA, 1995). An oral slope factor of 0.27 per mg/kg-day was
derived from the incidence of liver tumors in mice treated with chiorobenzilate for 82 weeks through
gavage. The inhalation slope factor was assumed to be equal to the oral slope factor of 0.27 per
mg/kg/day (EPA, 1995).

A1 CHROMIUM

Noncancer Toxicity

In nature, chromium (lif) predominates over chromium (V1) (Langard and Norseth, 1986). Little chromium
(V1) exists in biological materials, except shortly afier exposure, because reduction to chromium (i)
occurs rapidly. Chromium (ll1) is considered a nutritionally essential trace element and is considerably
less toxic than chromium (V1). No effects were observed in rats consuming 1800 mg chromium
(Il)/kg/day in the diet for over two years (EPA 1995). The NOEL of 1800 mg/kg/day and an uncertainty
factor of 1000 was the basis for a verified chronic oral RfD of 1 mg/kg/day (EPA 1997a). The same NOEL
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and an uncertainty factor of 100 was the basis for a provisional subchronic oral RfD of 1 mg/kg/day (EPA
1995).

Acute oral exposure of humans to high doses of chromium (VI) induced neurological effects, Gl
hemorrhage and fluid loss, and kidney and liver effects. Parenteral dosing of animals with chromium (V1)
is selectively toxic to the kidney tubules. A NOAEL of 2.4 mg chromium (VI)/kg/day in a one-year drinking
water study in rats and an uncertainty factor of 500 was the basis of a verified RfD of 0.005 mg/kg/day for
chronic oral exposure (EPA 1997a). The same NOAEL and an uncertainty factor of 100 was the basis of
a provisional subchronic oral RfD of 0.02 mg/kg/day (EPA 1995).

Occupational (inhalation and dermal) exposure to chromium (lil) compounds induced dermatitis (ACGIH,
1991). Similar expaosure to chromium (V1) induced ulcerative and allergic contact dermatitis, irritation of
the upper respiratory tract including ulceration of the mucosa and perforation of the nasal septum, and
possibly kidney effects. Inhalation RfC values were not located.

A target organ was not identified for chromium (Ill). The kidney appears to be the principal target organ
for repeated oral dosing with chromium (V1). Additional target organs for dermal and inhalation exposure

include the skin and respiratory tract.

Carcinogenicity

Data were not located regarding the carcinogenicity of chromium (Ill). The EPA (1997a) classifies
chromium (V1) in cancer weight-of-evidence Group A (human carcinogen), based on the consistent
observation of increased risk of lung cancer in occupational studies of workers in chromate production or
the chrome pigment industry. Parenteral dosing of animals with chromium (V1) compounds consistently
induced injection-site tumors. There is no evidence that oral exposure to chromium (VI) induces cancer.
An inhalation unit risk of 0.012 per mg/ma, equivalent to 42 per mg/kg/day, assuming humans inhale

20 m®day and weigh 70 kg, was based on increased risk of lung cancer deaths in chromate production

workers.
AA2 COPPER
Noncancer Toxicity

Copper is a nutritionally essential element that functions as a cofactor in several enzyme systems (Aaseth

and Norseth, 1986). Acute exposure to large oral doses of copper salts was associated with Gl
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disturbances, hemolysis, and iiver and kidney lesions. Chronic oral toxicity in humans has not been
reported. Chronic oral exposure of animals was associated with an iron-deficiency type of anemia,
hemolysis, and lesions in the liver and kidneys. Occupational exposure may induce metal fume fever,
and, in cases of chronic exposure to high levels, hemolysis and anemia (ACGIH, 1881). Neither oral nor
inhalation RfD or RfC values were located for copper. The target organs for copper are the erythrocyte,

liver, and kidney, and, for inhalation exposure, the lung.

Carcinogenicity

Copper is classified in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity to

humans) (EPA 1997a). Quantitative risk estimates are not derived for Group D chemicals.
A3 DIBROMOMETHANE

Non-carcinogenic Toxicity

Chronic inhatation exposure to dibromomethane increased carboxyhemoglobin in rats. Oral toxicity data
is limited to a 90 day inhalation study in rats in which 11 mg/kg/day was a NOAEL associated with
increased carboxyhemoglobin (EPA, 1995). A verified oral reference dose of 0.01 mg/kg/day was derived
using a route to route extrapolation and applying an uncertainty factor of 1000 to the NOAEL of

11 mg/kg/day. The target organ for exposure to dibromomethane is the biood.
Carcinogenicity

Data was not located on the carcinogenicity of dibromomethane.

A4 DDD [1,1-BIS(4-CHLOROPHENYL)-2,2-DICHLOROETHANE]

Noncancer Toxicity

DDD is considered a poison through ingestion. Moderately toxic by skin contact (Sax and Lewis, 1989).

Short-term exposure to high doses of DDT primarily affects the nervous sysiem. Rashes, irritation to the
eyes, nose and throat were observed in some people exposed to DDT. Peopie exposed a long time to
DDT exhibited changes in the level of liver enzymes. Tests in animals have suggested that short term
exposure to DDT may have a harmful effect on reproduction (ATSDR, 1989).
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No RfDs or RfCs were established for DDD.

Carcinogenicity

With respect to carcinogenicity, EPA (1997a) has assigned DDD a weight-of evidence of B2, meaning the
EPA regards DDD as a “possible” human carcinogen. This classification is based of an increased
incidence of lung tumors in male and female mice, liver tumors in maie mice and thyroid tumors in male
rats. DDD is structurally similar to, and is a known metabolite of DDT, a probable human carcinogen
(EPA, 1997a). The evidence for carcinogenicity in humans of DDT is based on autopsy studies relating

tissue levels of DDT to cancer incidence. Human epidemiological data are not available for DDD.
Tomatis et al. (1974) fed DDD for 130 weeks at 250 ppm to mice. A statistically significant increase in
incidence of tung tumors was observed. In males, a statistically significant increase in incidence of liver

tumors was also observed. An increased incidence of thyroid tumors was observed in male rats fed DDD
(EPA 1997a).

An oral slope factor for DDD is 0.24 per mg/kg/day (EPA 1997a). An inhalation slope factor is not
available.

A.15 DDE [2,2-BIS(P-CHLOROPHENYL.)-1,1-DICHLOROETHYLENE]

Noncancer Toxicity

DDE is considered a poison through ingestion. Reproductive effects were observed in DDE studies (Sax
and Lewis, 1989). Refer to the discussion on DDT for systemic effects.

RfDs and RfCs are not available for this compound.

Carcinogenicity

DDE is classified as cancer weight-of-evidence B2, a “probable” human carcinogen based on increased
incidence of liver tumors (Tomatis, 1974), including carcinomas in two strains of mice and in hamsters and
the presence of thyroid tumors in female rats fed DDE in the diet. Rossi et al. (1983) administered DDE in
feed to hamsters and a statistically significant increase in incidence of neoplastic nodules of the fiver were

observed. An increased incidence of thyroid tumors was observed in females (NCI, 1978).
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The oral slope factor derived is 0.34 per mg/kg/day. An inhalation slope factor is not available.

DDE was mutagenic in mouse lymphoma cells and chinese hamster ceills. DDE is structurally similar to

and a metabolite of DDT which is a probabile human carcinogen.

A.16 DDT (4,4'-DICHLORODIPHENYL-TRICHLOROETHANE)

Pharmacokinetics

Dichlorodiphenyitrichlorothane (DDT) is readily absorbed when dissolved in oils, fats, or lipid sclvents, but
is poorly absorbed as dry powder or aqueous suspension. Once absorbed, DDT concentrates in adipose
tissue. Storage in fat is protective because it decreases the amount of chemicals af the site of toxic
action, the brain. At a constant rate of intake, concentrations in adipose tissue reach a steady state and
remain relatively constant. When exposure ceases, DDT is slowly eliminated. The rate of elimination is

estimated to be 1 percent of stored DDT excreted per day (Gartreil et al., 1985).

After absorption in mammals, DDT degrades by dehydrochlorination to unsaturated DDE and by
substitution of hydrogen for one chlorine atom yielding DDD. DDD is further metabolized through a series
of intermediates yielding DDA. DDA is relatively water soluble and excreted primarily in the urine.
Ingestion studies of DDT administered to volunteers demonstrated that within 24 hours, urinary DDA
excretion increased detectably. Excretion of DDT as DDA appeared to be totally dependent on
preferential reductive dechlorination of DDT to DDD (rather than DDE) and then to DDA (Clayton, 1881).

Noncancer Toxicity

The CNS is an important target organ in humans acutely exposed to DDT. Symptoms include altered
sensory perception, headache, nausea, disequilibrium, confusion, tremors, and convulsions (Hayes 1982,
ATSDR, 1989). Tremors and hyperirritability were observed in chronicaily exposed animals (NCI, 1978;
Rossi et al., 1977). The liver appears to be the other important target organ, at least in animals. Liver
effects include enzyme induction, increased liver weight, increased serum levels of liver enzymes,
hepatocellular hypertrophy, and necrosis (ATSDR, 1989). The EPA (1997a) derived an RfD of 0.5
mg/kg/day for chronic orai exposure from an NOEL of 0.05 mg/kg/day for liver effects in a 15- to 27-week
feeding study in rats (Laug et al., 1950). An uncertainty factor of 100 was applied with factors of 10 each

for inter- and intraspecies variation.
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Dermal exposure has been associated with no illness and usually no irritation. Subcutaneous injection of
colloidal suspensions of DDT in saline up to 30 ppm caused no irritation. Studies of DDT-impregnated
clothing have found it to cause no irritation (Hayes, 1982). The earliest symptom of acute DDT poisoning
is paresthesia of the mouth and lower part of the face. This is followed by paresthesia of same areas and
of the tongue and.then dizziness, and tremors of extremities, confusion, malaise, headache, fatigue, and
delayed vomiting. Vomiting is probably of central origin and not due to local irritation. Convulsions occur
only in severe poisoning. Onset may be as soon as 30 minutes after ingestion of a large dose or as late
as six hours after smaller but still-toxic doses. Recovery from mild poisoning usually is essentially

complete in 24 hours, but recovery from severe poisoning requires several days (Hayes, 1982).

There is no documented evidence that dietary absorption of DDT, alone or in combination with
insecticides of the aldrin-toxaphene group, has caused cancer in the general population. No evidence has
been presented that DDT has caused cancer among the millions of individuals (almost entirely men) who
have been handling or spraying DDT {as dust, solution, and suspension) in all parts of the world and
under all possibie climatic conditions.

DDT is a mixture of p,p’-DDT and related compounds. One of the more important of the DDT isomers is
0,p'-DDT. These agents have prominent estrogenic effects that have been weli-characterized in a number
of assay systems (Johnson et al., 1988). The estrogenicity of DDT has lead to the supposition that it may
adversely affect reproductive outcome by causing birth defects, increasing pregnancy complications, or
affecting fertility (RTC, 1990).

A verified chronic oral RfD value of 0.0005 mg/kg/day (EPA 1997a) was based on a NOEL of
0.05 mg/kg/day in a 27-week rat feeding study and on an uncertainty factor of 100.

Carcinogenicity

The EPA (1995) has classified DDT in cancer weight-of-evidence Group B2 (probable human carcinogen)
based on the observation of tumors (generally of the liver) in seven studies in various mouse strains and
in three studies in rats. The EPA (1997a) derived an oral slope factor of 0.34 per mg/kg/day from liver
tumors in oral (diet) studies in the mouse and the rat. An inhalation unit risk of 9.7E-05 per mg/m’,
equivalent to 0.34 per mg/kg/day (assuming a 70 kg adult inhales 20 m® of air/day), was derived from the
same oral (diet) studies.
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A7 HEPTACHLOR/HEPTACHLOR EPOXIDE

Noncancer Toxicity

Results from mutagenicity bioassays suggest that these compounds may have genotoxic activity.
Reproductive and teratogenic effects in rats include decreased litter size, shortened life span of suckling

rats, and development of cataracts in offspring.

Tests with laboratory animals, primarily rodents, demonstrate acute and chronic toxic effects due to
heptachlor exposure. Although heptachlor and heptachlor epoxide are absorbed most readily through the
gastrointestinal tract, inhalation and skin contact are also potential routes of exposure. Acute exposure by
various routes can cause development of hepatic vein thrombi and can effect the central nervous system
and cause death. Chronic exposure induces liver changes, affects hepatic microsomal enzyme activity,
and causes increased mortality in offspring. The oral LD50 in the rat is 40 mg/kg for heptachlor and 47
mg/kg for heptachlor epoxide. A two-year dietary study with rats derived a chronic oral RfD of 0.5
pg/kg/day from a NOEL of 0.15 mg/kg/day for heptachlor. A chronic orai RfD of 0.0125 mg/kg/day was
derived from a 60-week dog feeding study with a LOAEL of 0.013 pg/kg/day and uncertainty factor of
1,000 for heptachlor epoxide.

Although there are reporis of acute and chronic toxicity in humans, with symptoms including tremors,
convuisions, kidney damage, respiratory collapse, and death, details of such episodes are not well
documented. Heptachior epoxide has been found in a high percentage of human adipose tissue samples,
and also in human milk samples and biomagnification of heptachlortheptachlor epoxide occurs. This
compound also has been found in the tissues of stillborn infants, suggesting an ability to cross the

placenta and bioaccumulate in the fetus.

Carcinogenicity

Heptachlor and heptachlor epoxide are liver carcinogens when administered orally to mice. EPA classifies
both with a cancer weight-of-evidence B2, Heptachlor has an oral slope factor of 4.5 per mg/kg/day based
on the observation of liver carcinomas in mice exposed during an oral diet study. An inhalation unit risk of
0.0013 pg/m® which is equivalent to 4.55 per mg/kg/day assuming a 70 kg aduit inhales 20 m*/day.

Heptachior epoxide in an 18- to 24-month dietary study in two strains of mice derived an orai slope factor

of 8.1 per mg/kg/day and an inhalation siope factor of 9.1 per mg/kg/day through route extrapolation.
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A.18 DELTA-BENZENE HEXACHLORIDE (BHC)

Health Effects

The alpha, beta, and gamma isomers of benzene hexachloride (BHC) have ail been shown to cause liver
tumors in mice but not in other tested species. BHC has not been thoroughly tested for genotoxic effects
but does not appear to be mutagenic. The alpha, beta, and delta isomers have not been tested for their
teratogenic or reproductive toxicological potential. Lindane (gamma-BHC) has been tested and was not
teratogenic, but in two studies it decreased the number of live young produced (Earl et al., 1973). Alpha-
BHC has been shown to cause nonmalignant lesions in the liver of test animals at doses below those
required to induce tumors. Lindane has been associated with the development of aplastic anemia in
humans (West, 1967).

Noncancer Toxicity

Neither an oral nor an inhalation RfD has been determined for this material. The gamma isomer (lindane)
has been more extensively evaluated and its toxicologic characteristics are described below. Delta-BHC
has been generically described as a CNS depressant with an unknown mechanism of action (Ecobichon,
19896). There was a reported rat study in which 78 weeks of treatment with 1000 mg/kg in the diet
produced liver hypertrophy (EPA, 1980b).

Exposure to ilindane causes tremors, ataxia, convulsions, respiratory stimulation, and prostration
(Ecobichon, 1996). In a subchronic dietary study (rat), 12 to 18 weeks of exposure produced liver
hypertrophy, kidney tubular degeneration, hyaline droplets, tubular distension, interstitial nephritis, and
basophilic tubules (EPA 1997a). The LOAEL was 20 ppm (1.55 mg/kg/day). No significant effects were
reported at 4 ppm (0.29 to 0.33 mg/kg/day). Rats dosed with gamma-BHC in the diet for two years
developed slight liver and kidney damage (100 ppm) and a NOAEL was determined to be 50 ppm (2.5
mg/kg/day). In dogs, two years of dietary inclusion resulted in increased alkaline phosphatase and
enlarged dark friable livers at a level of 100 ppm. A dose level of 50 ppm (1.6 mg/kg/day) was datermined
to be the NOAEL. Based on the 0.33 mg/kg/day NOAEL from the subchronic rat study, and applying an
uncertainty factor of 1,000, the oral RfD for Lindane was calculated to be 3E-4 mg/kg/day.

Carcinogenicity

Delta-BHC is classified as a cancer weight of evidence Group D compound (not classifiable as to human

carcinogenicity) based on the lack of definitive carcinogenicity data (EPA 1997a). In two reported mouse
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studies, with treatment periods of 28 or 110 weeks, 400 to 600 mg/kg in the diet resulted in hepatic tumors
and lung metastases {EPA 1980b). The oral slope factor for gamma-BHC (lindane) is under review by the
EPA, but is listed by HEAST (EPA 1995) as 1.3 E+0 per mg/kg/day based on a 2-year mouse study (EPA
1997a). The dietary inclusion study was reported to produce tumors in the livers of treated mice. The

weight of evidence Group B2-C (possible to probably human carcinogen) was assigned to gamma-BHC.

A.19 IRON

Noncancer Toxicity

tron is moderately toxic through ingestion and inhalation of iron dusts and powders. Inhalation may be
irritating to the respiratory tract  The inhalation of large amounts of iron dust resuits in iron
pneumoconiosis (arc welders lung) (Sax and Lewis, 1989). Chronic inhalation can produce mottling
(spotting) of lungs (siderosis). Ingestion of greater than 50 to 100 mg of iron per day may resuit in
pathologicatl iron deposition in body tissues the symptoms of which are fibrosis of the pancreas, diabetes
mellitus, and liver cirrhosis. Eye contact may cause conjunctivitis. The LDLO intraperitoneai for rabbits is

20 mg/kg with no toxic effect observed. The ACGIH TLV for iron oxide fumes is 5 mg/m°.

Carcinogenicity

IARC, National Toxicology Program (NTP), and Occupational Safety and Health Association (OSHA) do
not list iron as a carcinogen aithough the mining of one particular ore, hematite, may be associated with an

increased risk of lung cancer in miners. No other iron ores are identified specifically as a carcinogen.
A.20 LEAD
Pharmacokinetics

Studies in humans indicate that an average of 10 percent of ingested lead is absorbed, but estimates as
high as 40 percent were obtained in some individuals (Tsuchiya 1986). Nutritional factors have a
profound effect on Gl absorption efficiency. Children absorb ingested lead more efficiently than adults;
absorption efficiencies up to 53 percent were recorded for children three months to eight years of age.

Similar results were obtained for laboratory animais; absorption efficiencies of 5 to 10 percent were
obtained for adults and *50 percent were obtained for young animals. The deposition rate of inhaled lead

averages approximately 30to 50 percent, depending on particle size, with as much as 60 percent
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deposition of very small particles (0.03 mm) near highways. All lead deposited in the lungs is eventually
absorbed.

Approximately 95 percent of the lead in the blood is located in the erythrocytes (EPA 1990). Lead in the
plasma exchanges with several body compartments, including the internal organs, bone, and several
excretory pathways. In humans, lead concentrations in bone increase with age (Tsuchiya, 1986). About
90 percent of the body burden of lead is located in the skeleton. Neonatal blood concentrations are about
85 percent of maternal concentrations (EPA 1990). Excretion of absorbed lead is principally through the

urine, although Gl secretion, biliary excretion, and loss through hair, nails, and sweat are also significant.

Noncancer Toxicity

The noncancer toxicity of lead to humans has been well characterized through decades of medical
observation and scientific research. The principal effects of acute oral exposure are colic with diffuse
paroxysmal abdominal pain (probably due to vagal irritation), anemia, and, in severe cases, acute
encephalopathy, particularly in children (Tsuchiya 1986). The primary effects of long-term exposure are
neurological and hematological. Limited occupationai data indicate that long-term exposure to lead may
induce kidney damage. The principal target organs of lead toxicity are the erythrocyte and the nervous
system. Some of the effects on the blood, particularly changes in levels of certain blood enzymes, and
subtle neurobehavioral changes in children, appear to occur at levels so low as to be considered

nonthreshold effects.

EPA (1995) presents no inhalation RfC for lead, but referred to the National Ambient Air Quality Standard
(NAAQS) for lead, which could be used in lieu of an inhalation RfC. The NAAQSs are based solely on
human health considerations and are designed to protect the most sensitive subgroup of the human
population. The NAAQS for lead is 1.5 mg/m®, averaged quarterly (EPA 1995). The NAAQS is equivalent
to 0.00043 mg/kg/day, assuming a body weight of 70 kg and an inhalation rate of 20 m¥day.

The EPA (1990) determined that it is inappropriate to derive an RfD for oral exposure to lead for several
reasons. First, the use of an RfD assumes that a threshold for toxicity exists, below which adverse effects
are not expected to occur; however, the most sensitive effects of lead exposure, impaired neurobehavioral
development in children and altered blood enzyme levels associated with anemia, may occur at blood lead
concentrations so low as to be considered practically nonthreshold in nature. Second, RfD values are
specific for the route of exposure for which they are derived. Lead, however, is ubiquitous, so that
exposure occurs from virtually all media and by all pathways simultaneously, making it practically

impossible to quantify the contribution to blood lead from any one route of exposure. Finally, the dose-
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response relationships common to many toxicants, and upen which derivation of an RfD is based, do not
hold true for lead. This is because the fate of iead within the body depends, in part, on the amount and
rate of previous exposures, the age of the recipient, and the rate of exposure. There is, however, a
reasonably good correlation between blood lead concentration and effect. Therefore, blood lead

concentration is the appropriate parameter on which to base the regulation of lead.

The EPA Integrated Exposure and Uptake Biokinetic (IEUBK) lead model is an iterated set of equations
that estimate bloed lead concentration in children aged 0 to 7 years (EPA 1990; 1994b). The biokinetic
part of the model describes the movement of lead between the plasma and several body compartments
and estimates the resultant biood lead concentration. The rate of the movement of iead between the
plasma and each compartment is a function of the transition or residence time (i.e., the mean time for lead
to leave the plasma and enter a given compartment, or the mean residence time for lead in that
compartment). Compartments modeled include the erythrocytes, liver, kidneys, all the other soft tissue of
the body, cortical bone, and trabecular bone. Excretory pathways and their rates are also modeled.

These include the mean time for excretion from the plasma to the urine, from the liver to the bile, and from
the other soft tissues to the hair, skin, sweat, etc. The modei permits the user to adjust the transition and

residence times.

EPA guidance (EPA 1994a) recommends a residential screening level for lead of 400 ppm to be applied at
Superfund and RCRA sites. This value is considered by EPA to be protective for direct contact with lead-
contaminated soils in residential settings. The guidance adopts recommendations of the Centers for

Disease Control and is to be followed when current or predicted land use is residential.

The residential screening level for lead described in this directive has been calculated with the EPA's new
IEUBK using default parameters (EPA 1994b).

EPA (1997a) classifies lead in cancer weight-of-evidence Group B2 (probable human carcinogen), based
on inadequate evidence of cancer in humans and sufficient animal evidence. The human data consist of
several epidemioiogic occupational studies that yielded confusing resuits. All of the studies lacked
guantitative exposure data and failed to control for smoking and concomitant exposure to other possibly
carcinogenic metals. Rat and mouse bicassays showed statistically significant increases in renal tumors
following dietary and subcutaneous exposure to several soluble lead salts. Various lead compounds were
observed to induce chromosomal alterations in vivo and in vitro, sister chromatid exchange in exposed

workers, and cell transformation in Syrian hamster embryo celis; to enhance simian adenovirus induction;
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and to alter molecular processes that regulate gene expression. EPA (1897a) declined to estimate risk for
oral exposure to lead because many factors (e.g., age, general health, nutritional status, existing body
burden and duration of exposure) influence the bicavailability of ingested lead, introducing a great deal of

uncertainty into any estimate of risk.
A.21 MANGANESE

Noncancer Toxicity

Manganese is nutritionally required in humans for normal growth and health (EPA 1997a) Humans
exposed to approximately 0.8 mg manganese/kg/day in drinking water exhibited lethargy, mental
disturbances (1/16 committed suicide), and other neurologic effects. The elderly appeared to be more
sensitive than children. Oral treatment of laboratory rodents induced biochemical changes in the brain,
but rodents did not exhibit the neurological signs exhibited by humans. Occupational exposure to high
concentrations in air induced a generally typical spectrum of neurological effects, and increased incidence
of pneumonia (ACGIH 1986).

Very recently, a chronic oral water RfD of 0.005 mg/kg/day has been made available for manganese
based on a drinking water study (EPA 1997a) and a chronic oral food RfD of 0.14 mg/kg/day (EPA 1997a)
was adopted based on a NOAEL of 0.14 mg/kg/day for humans in a dietary study. An inhalation RfD of
0.0143 pg/kg/day was presented for manganese. The subchronic oral RfDs presented by EPA (1995)
was the same value as the chronic oral RfDs. The EPA (1997a) presented a verified chronic inhalation
RfC of 0.00005 mg/m’ based on a LOAEL for respiratory symptoms and psychomotor disturbances in
occupationally exposed humans and an uncertainty factor of 1000. The EPA (1997a) presented the same
value as a subchronic inhalation RfC. The inhalation RfC is equivalent to 0.000014 mg/kg/day, assuming
humans inhale 20 m® of air/day and weigh 70 kg. The CNS and respiratory tract are target organs of

inhalation exposure to manganese.

Carcinogenici

The EPA (1997a) classifies manganese in cancer weight-of-evidence Group D {not classifiable as to

carcinogenicity to humans). Quantitative cancer risk estimates are not derived for Group D chemicals.
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A.22 MERCURY

Mercury occurs in three forms: elemehtal, organic, and inorganic. Although the toxicity of all forms is
mediated by the mercury cation, the extent of absorption and pattern of distribution within the body, which
determines the effects observed, depends on the form to which the organism is exposed (Goyer 1991).
Bacterial activity in the environment converts inorganic mercury to methyl mercury (Berlin 1986). It is
likely that either inorganic mercury or methyi mercury may be taken up by plants and enter the food chain,
and this discussion will focus on inorganic and methyl mercury. Exposure to elemental mercury, which is

more likely to occur in an occupational setting, is not discussed herein.

Pharmacokinetics

The Gl absorption of inorganic mercury saits is about 2 to 10 percent in humans, and slightly higher in
experimental animals (Berlin 1986; Goyer 1991). Inorganic mercury in the blood is roughly equally divided
between the plasma and erythrocytes. Distribution is preferentially to the kidney, with somewhat lower
concentrations found in the liver, and even lower levels found in the skin, spleen, testes, and brain (Berlin
1986). Inorganic mercury is excreted principally through the feces and urine, with minor pathways

including the secretions of exocrine glands and exhalation of elemental mercury vapor.

Methy! mercury is nearly completely (90 to 95 percent) absorbed from the Gl tract (Berlin 1986). The
concentration of methyl mercury in the erythrocytes is about 10 times that in the plasma. Methyl mercury
leaves the blood slowly, showing particular affinity for the brain, particularly in primates. In rats, 1 percent
of the body burden of methy! mercury is found in the brain, but in humans, 10 percent of the body burden
is found in the brain. Somewnhat lower levels are found in the liver and kidney. During pregnancy, methyl
mercury accumulates in the fetal brain, often at levels higher than in the maternal brain. Most tissues
except the brain transform methyl mercury to inorganic mercury. Excretion of methyl mercury is
principally via the bile, with a half-life of 70 days in humans not suffering from toxicity. Following exposure
* to methyl mercury, some of the mercury in the bile exists as methyl mercury and some as the inorganic
form. The inorganic form is largely passed in the feces, but the methyl mercury is subject to enterohepatic

recirculation. Another important excretory pathway for methyl mercury is lactation.

Noncancer Toxicity

Target organs for inorganic or methyl mercury include the kidney, nervous system, fetus, and neonate.
Acute oral exposure to high doses of inorganic mercury causes severe damage to the Gl mucosa

hecause of the corrosive nature of mercury salts, which may lead to bloody diarrhea, shock, circulatory
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collapse, and death (Berlin 1986; Goyer 1991). Acute sublethal poisoning induces severe kidney damage.
Chronic exposure induces an autoimmune glomerular disease and renal tubular injury. The EPA (1995)
presented a verified RfD of 0.3 mg/mg-day for chronic oral exposure to inorganic mercury, based on
kidney effects in rats.

Acute or chronic exposure to methyl mercury leads to neurologic dysfunction (Berlin 1986; Goyer 1991).
The region of the nervous system affected is species-dependent. Methyl mercury poisoning in rats
induces peripheral nerve damage and kidney effects. In humans, the sensory cortex appears to be the
most sensitive. The brain of the fetus and the neonate may be unusually sensitive to methy! mercury;
retarded neurologic development was observed in prenatally exposed children whose mothers showed no
clinical signs of poisoning. An inhalation RfC of 0.0003 mg/kg/day (uncertainty factor of 30) has been
established for inorganic mercury based on neurotoxic effects in humans. This translates into a chronic
RfD of 0.000086 mg/kg/day (EPA, 1995).

Carcinogenicity

The EPA (19972a) classifies inorganic mercury in cancer weight-of-evidence Group D (not classifiable as to
carcinogenicity io humans), based on no data regarding cancer in humans, and inadequate animal and
supporting data. In an intraperitoneal injection study with metallic mercury in rats, sarcomas developed
only in those tissues in direct contact with the test material (Druckrey et al. 1957). A two-year dietary
study in rats with mercuric acetate (inorganic mercury) yielded no evidence of carcinogenicity (Fitzhugh et
al. 1950). In mice, however, dietary exposure to high doses of mercury chloride for up to 78 weeks
induced renal adenomas and adenocarcinomas (Mitsumori et al. 1981). The EPA has not yet evaluated
the carcinogenicity of organic mercury. No carcinogenic effect, however, was observed in a two-year

feeding study with phenyimercuric acetate in rats (Fitzhugh et al. 1950).
A.23 NICKEL

Noncancer Toxicity

In a subchronic gavage study with nickel chloride in water, clinical signs of toxicity in rats included
lethargy, ataxia, irregular breathing, reduced body temperature, salivation, and discolored extremities
(EPA 1997a). Inhalation exposure was associated with asthma and pulmonary fibrosis in weiders using
nickel alloys (ACGIH 1986). Lung effects were observed in laboratory animals exposed by inhalation.
The EPA (1997a) presented a verified RfD of 0.02 mg/kg/day for chronic oral exposure to nickel, based on
a NOAEL' for decreased organ and body weights in a two-year dietary study with nickel in rats and an
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uncertainty factor of 300. The EPA (1995) presented the same value as a provisional subchronic oral
RfD. The CNS appears to be the target organ for the oral toxicity of nickei. The lung is the target organ

for inhalation exposure.

Carcinogenicity

Occupational exposure to nickel was associated with increased risk of nasal, laryngeal and lung cancer
(ATSDR 1991b). Inhalation exposure of rats to nickel subsulfide increased the incidence of lung tumors.
The EPA (1997a) presents a cancer weight-of-evidence Group A classification (human carcinogen) for
nickel, and presents an inhalation unit risk of 0.00024 per mg/m® for nickel refinery dust. The unit risk is
equivalent to 0.84 per mg/kg/day, assuming humans inhale 20 m® of air/day and weigh 70 kg. The

guantitative estimate was derived from the human occupational studies.
A.24 N-NITROSC-DI-N-PROPYLAMINE

Non-carcincgenic Toxicity

Information on the non-carcinogenic effects of N-nitroso-di-n-propylamine was not available in IRIS or
HEAST.

Carcinogenicity

N-nitroso-di-n-propylamine is classified as a cancer weight-of-evidence Group B2 compound (probable
human carcinogen) based on several tumor types in two rodent species and in monkeys (IRIS 5/97).An
oral slope factor of 7.0 per mg/kg-day was derived from the incidence of liver and esophageal tumors in
rats treated with N-nitroso-di-n-propyiamine in drinking water for iife. An inhaiation unit risk was not
reported in IRIS or HEAST.

A.25 POLYAROMATIC HYDROCARBONS
Polynuclear aromatic hydrocarbons (PAHs) are a large class of ubiquitous natural and anthropogenic

chemicals, all with similar chemical structures (ATSDR 1990). There are eleven individual PAHs listed
among the chemicals of potential concern (COPCs) for Key West.
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Pharmacokinetics

Although quantitative absorption data for the PAHs were not located, benzo(a)pyrene was readily
absorbed across the Gl (Rees et al. 1971) and respiratory epithelia (Kotin et al. 1969; Vainich et al. 1976).
The high lipophilicity of other compounds in this class suggests that other PAHs alsd would be readily
absorbed across Gl and respiratory epithelia.

Benzo(a)pyrene was distributed widely in the tissues of treated rats and mice, but primarily to tissues high
in fat, such as adipose tissue and mammary gland (Kotin et al. 1969; Schlede et al. 1970a). Patterns of
tissue distribution of other PAHs would be expected to be similar because of the high lipophilicity of the
members of this class.

Studies of the metabolism of benzo(a)pyrene provide information relevant to other PAHs because of the
structural similarities of all members of the class. Metabolism involves microsomal mixed function oxidase
hydroxyiation of one or more of the phenyl rings with the formation of phenols and dihydrodiols, probably
via formation of arene oxide intermediates (EPA 1979a). The dihydrodiols may be further oxidized to diol
epoxides, which, for certain members of the class, are known to be the uitimate carcinogens (LaVoie et al.
1982). Conjugation with glutathione or glucuronic acid, and reduction to tetrahydrotetrols are important
detoxification pathways. Metabolism of naphthalene resuited in the formation of 1,2-naphthoquinone,

which induced cataract formation and retinal damage in rats and rabbits.

Excretion of benzo(a)pyrene or dibenzo(a,h)anthracene residues was reported to be rapid, although
quantitative data were not located (EPA 1979b). Excretion occurred mainly via the feces, probably largely
due to biliary secretion (Schlede et al. 1970a, 1970b). The EPA (1980a) concluded that accumulation in
the body tissues of PAHs from chronic low level exposure would be unlikely.

Noncancer Toxicity

Oral noncancer toxicity data are available for acenaphthene, anthracene, fluoranthene, fluorene, and
naphthalene. Newborn infants, children, and aduits exposed to naphthalene by ingestion, inhalation, or
possibly by skin contact developed hemolytic anemia with associated jaundice and occasionally renal
disease (EPA 1979c). In a 13-week gavage study in rats, treatment with 50 mg naphthalene/kg, 5
days/week for 13 weeks (35.7 mg/kg/day) induced no effects; higher doses presumably reduced the
growth rate (NTP 1980). Application of an uncertainty factor of 1000 yielded a provisional RfD for chronic
oral exposure of 0.04 mg/kg/day (EPA 1995) which has recently been withdrawn. The very mild effect
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(decreased growth rate) apparently observed at higher doses suggests that the RfD is very conservatively

protective.

Acenaphthene appears to be a mild hepatotoxicant, and possibly a nephrotoxicant, in rodents (EPA
1897a). In a comprehensive 90-day toxicity study in mice, gavage treatment with 175 mg/kg/day was a
NOAEL; liver weight changes accompanied by hepatocellular hypertrophy and elevated cholesterol levels
occurred in mice treated with 350 or 700 mg/kg/day (EPA 1989a). Oral treatment of rats and mice for 32
days with 2,000 mg/kg/day resuited in weight loss and mild liver and kidney iesions (Knobloch et al. 1969).
The EPA (1997a) verified a chronic oral RfD for acenaphthene of 0.06 mg/kg/day based on a NOAEL for
liver effects in a subchronic gavage study in mice and an uncertainty factor of 3000. An uncertainty factor
of 3000 was used with factors of 10 each for inter- and intraspecies variation and to expand from
subchronic to chronic exposure, and a factor of 3 to reflect gaps in the database, namely lack of adequate
data in a second species and lack of developmental and reproductive data. Confidence in the database
was low because of the data gaps. Confidence in the critical study was low because the effects were
considered adaptive, rather than adverse, which implies that the RfD is extremely conservative. The EPA
(1995) presented a provisional subchronic oral RfD of 0.6 based on the same NOAEL and an uncertainty
factor of 300. Target organs for acenaphthene include the liver and kidney.

The toxic potency of anthracene appears to be very low. In a chronic study in rats, doses of 5 to 15
mg/rat (16 to 48 mg/kg/day) via the diet had no effect on longevity or gross or histopathologic appearance
on unspecified tissues (Schmahl 1955). Gavage treatment of mice with 1000 mg/kg/day for at least 90
days had no effects on a comprehensive range of toxicologic parameters. The NOEL of 1000 mg/kg/day
in mice and an uncertainty factor of 3000 (10 each for inter- and intraspecies variation, and 30 for the use
of a subchronic study and an incompiete database) yielded a verified RfD for chronic oral exposure of 0.3
mg/kg/day (EPA 1997a). The EPA (1995) presented a subchronic oral RfD of 3 mg/kg/day based on the
same NOEL and an uncertainty factor of 300. The data were inadequate to define target organs for the

toxicity of anthracene.

Fluoranthene appears o be toxic to the liver, kidney, and blood. In a comprehensive 13-week gavage
study in mice, 125 mg/kg/day was a NOAEL and 250 mg/kg/day was a LOAEL (EPA 1988). The verified
chronic oral RiD for fluoranthene is 0.04 mg/kg/day, based on the NOAEL in a comprehensive 13-week
gavage study of 125 mg/kg/day in mice and an uncertainty factor of 3000 (EPA 1997a). The uncertainty
factor of 3000 includes factors of 10 each for inter- and infraspecies variation, and a factor of 30 to expand
from subchronic to chronic exposure and to reflect an incomplete database. A provisional subchronic oral
RfD of 0.4 mg/kg/day was derived from the same NOAEL and an uncertainty factor of 300. The liver,
kidney, and blood appear to be the target organs for the toxicity of fluoranthene.
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The critical effects of oral exposure to fluorene appear to be -hemolytic anemia and CNS effects. In mice
treated by gavage for 13 weeks, 125 mg/kg/day was a NOAEL and 250 mg/kg/day was a LOAEL (EPA
1989b). A verified chronic oral RfD for fluorene of 0.04 mg/kg/day was based on the NOAEL of
125 mg/kg/day for hemolytic anemia in mice (EPA 1897a). An uncertainty factor of 3000 was used with
factors of 10 each for inter- and intraspecies variation and to expand from subchronic to chronic exposure,
and a factor of 3 to reflect gaps in the database. The EPA (1995) presented a provisional subchronic oral
RfD of 0.4 mg/kg/day based on the same NOAEL and an uncertainty factor of 300. The target organs of
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fluorene toxicity are the erythrocyte and the CNS.

Newborn infants, children, and adults exposed to naphthalene by ingestion, inhalation, or possibly by skin
contact developed hemolytic anemia with jaundice and, occasionally, renal disease (EPA 1980a). in a
13-week gavage study in rats, treatment with naphthalene reduced the growth rate (EPA 1992a).
Application of an uncertainty factor of 1000 to the rat NOEL yielded a provisional RfD for subchronic and
chronic oral exposure of 0.04 mg/kg/day (EPA 1992a). The erythrocyte and the kidney appear to be the
target organs for the toxicity of naphthalene.

Mild kidney lesions appear to be the critical effects of pyrene. In mice treated by gavage for 13 weeks,
75 mg/kg/day was a NOAEL and 125 mg/kg/day was a LOAEL (EPA 1989c). Even in mice treated with
250 mg/kg/day the lesions were considered minimal to mild. The EPA (1993) verified a chronic orat RfD
for pyrene of 0.03 mg/kg/day based on the NOAEL in mice and an uncertainty factor of 3000 (10 each for
inter- and intraspecies variation and to expand from subchronic to chronic exposure, and a factor of 3 to
reflect gaps in the database). The EPA (1995) presented a provisional subchronic oral RfD of 0.3
mg/kg/day based on the same NOAEL and an uncertainty factor of 300. The kidney is the target organ for
the toxicity of pyrene.

Carcinogenicity

The PAHs are ubiquitous, being released to the environment from anthropogenic as well as frorn natural
sources (ATSDR 1987). Benzo(a)pyrene is the most extensively studied member of the class, inducing
tumors in multiple tissues of virtually all laboratory species tested by all routes of exposure. Although
epidemiology studies suggested that complex mixtures that contain PAHs (coal tar, soots, coke oven
emissions, cigarette smoke) are carcinogenic to humans, the carcinogenicity cannot be attributed to PAHs
alone because of the presence of other potentially carcinogenic substances in these mixtures (ATSDR
1987). In addition, recent investigations showed that the PAH fraction of roofing tar, cigarette smoke, and
coke oven emissions accounted for only 0.1 to 8 percent of the total mutagenic activity of the

unfractionated complex mixture in Salmonella (Lewtas 1988). Aromatic amines, nitrogen heterocyclic
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compounds, highly oxygenated quinones, diones, and nitrooxygenated compounds, none of which would
be expected to arise from in vivo metabolism of PAHs, probably accounted for the majority of the
mutagenicity of coke oven emissions and cigarette smoke. Furthermore, coal tar, which contains a
mixture of many PAHs, has a long history of use in the clinical treatment of a variety of skin disorders in
humans (ATSDR 1987).

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of-
evidence groups was based largely on the results of animal studies with large doses of purified
compound. Frequently, unnatural routes of exposure, including implants of the test chemical in beeswax
and trioctanoin in the lungs of female Osborne-Mendel rats, intratracheal instillation, and subcutaneous or
intraperitoneal injection, were used. Of the PAHs of concern, no EPA cancer weight-of-evidence group
classification was provided for acenaphthene (EPA 1997a).  Anthracene, benzo(g.h,i)perylene,
fluoranthene, fluorene, and naphthalene were classified in Group D (not classifiable as to carcinogenicity
to humans), and benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fiuoranthene,
chrysene, dibenzo(a h)anthracene, and indeno(1,2,3-cd)pyrene were classified in Group B2 (probable

human carcinogens).

The EPA (1997a) verified a slope factor for oral exposure to benzo(ajpyrene of 7.3 per mg/kg/day, based
on several dietary studies in mice and rats. Neither verified nor provisional quantitative risk estimates
were available for the other PAHs in Group B2. The EPA (1980a) promulgated an ambient water quality
criterion for “total carcinogenic PAHs,” based on an oral slope factor derived from a study with
benzo(a)pyrene, as being sufficiently protective for the class. Largely because of this precedent, the
quantitative risk estimates for the other carcinogenic PAHs were based on benzo(a)pyrene when

guantitative estimates were needed.

Recent reevaluations of the carcinogenicity and mutagenicity of the Group B2 PAHs suggest that there
are large differences between individual PAHs in cancer potency (Krewski et al., 1889). Based on the
avaiiable cancer and mutagenicity data, and assuming that there is a constant relative potency between
different carcinogens across different bioassay systems and that the PAHs under consideration have
similar dose-response curves, Thorslund and Charnley (1988) derived relative potency values for several
PAHs. A more recent Relative Potency Factor (RPF) scheme for the Group B2 PAMs was based only on
the induction of lung epidermoid carcinomas in female Osborne-Mendel rats in the lung-implantation
experiments (Clement International 1990). The most defensible RPFs and the associated oral and
inhalation slope factors are presented in Table C.3-5 in Appendix C of the Supplemental RCRA Facility
investigation/Remedial Investigation (RFI/RI) Report.
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Listed below are individual PAH toxicological profiles, if available.

ACENAPHTHYLENE

Non-carcinogenic Toxicity

Non-carcinogenic toxicity data were not located for acenaphthylene, but the chemical is structurally very
similar to acenaphthene. Acenaphthene appears to be a mild hepatotoxicant, and possibly a
nephrotoxicant, in rodents (EPA 1997a). It is reasonable to suspect that acenaphthylene may induce
similar effects.

Carcinogenicity

The EPA (1993) classifies acenaphthylene as a cancer weight-of-evidence Group D compound (not
classifiable as to carcinogenicity to humans), based on no human cancer data and inadequate cancer
data in animals. The animal data consist of an inadequately reported lifetime skin painting study in which
skin tumors were not observed in mice treated with acenaphthylene (Cook 1932). Tumors were observed
in mice treated with other PAHSs.

BENZO(B)FLUORANTHENE

Noncancer ToxXicity

Little information is available on benzo(b)fluoranthene. However based on the similarities of chemical

structures, most properties should be similar to benzo(a)pyrene.

Carcinogenicity

A Clement's RFP has been developed (Clement International, 1990) for benzo(b)fluoranthene which
allows the estimation of Slope Factors (SFs) of 7.3E-01 and 6.1E-01 per mg/kg/day for the oral and
inhalation routes respectively. The EPA (1995) has classified benzo(b)fluoranthene in cancer weight-of-
evidence Group B2 (Probable Human Carcinogen, sufficient evidence of carcinogenicity in animals with

inadequate or lack of evidence in humans) based on lung tumors in mice.
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BENZO(G,H,)PERYLENE

Noncancer Toxicity

Little information is available on benzo(g,h,i)perylene. However based on the similarities of chemical

structures, most properties should be similar to benzo(a)pyrene.

Carcinogenicity

The EPA (1995) has classified benzo(g,h,i)perylene in cancer weight-of-evidence Group D (Not

classifiable as to Human Carcinogenicity, inadequate or no evidence).

BENZO(K)FLUORANTHENE

Noncancer Toxicity

Little information is available on benzo(k)fluoranthene. However, based on the similarities of the chemical

structures, most properties should be similar to benzo(a)pyrene.

Carcinogenicity

A Clement's RFP has been developed (Clement international, 1990) for benzo(k)fluoranthene which
allows the estimation of 7.3E-02 and 6.1E-02 per mg/kg/day for the SF for the oral and inhalation route
respectively. The EPA (1997a) has classified benzo(k)fluoranthene in cancer weight-of-evidence Group
B2 (Probable Human Carcinogen, sufficient evidence of carcinogenicity in animals with inadequate or lack

of evidence in humans) based on lung tumors in mice.

CHRYSENE

Noncancer Toxicity

Chrysene is absorbed by the oral route of exposure. Absorption may also occur following dermal
exposure. Data are not available to determine whether chrysene is absorbed via the lungs. Absorbed
chrysene is distributed to several tissues, i.e. it was found in five tissues in a study reported in 1883. Itis

accumulated preferentially in the adipose and mammary tissue.
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There is no information on other toxic effects of chrysene in human and laboratory animals following
inhalation, oral and dermal exposures. (ATSDR 1987).

Carcinogenicity

A Clement's RFP has been developed for chrysene. This allows the estimation of SFs of 7.3E-03 and

6.1E-03 per mg/kg/day for the oral and inhalation routes respectively.

The EPA (1997a) has classified chrysene in cancer weight-of-evidence Group B2 (Probable Human
Carcinogen, sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in
humans) based on tumors and malignant lymphoma in mice and chromosomal abnormalities in hamsters.

INDENO(1,2,3-CD)PYRENE

Noncancer Toxicity

Little information was found on the toxicity of indeno(1,2,3-cd)pyrene. Because of its structural similarity

its properties should resemble benzo(a)pyrene.

Carcinogenicity

A Clement's RFP has been developed for indeno(1,2,3-cd)pyrene. This allows the estimation of SFs of
7.3E-01 and 6.1E-01 per mg/kg/day for the oral and inhalation routes respectively. The EPA (1997a) has
classified indeno(1,2,3-cd)pyrene in cancer weight-of-evidence Group B2 (Probable Human Carcinogen,
sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in humans) based on

tumors in mice following lung implants.

A.26 POLYCHLORINATED BIPHENYLS

Noncancer Toxicity

Epidemiologic studies of women in the United States associated oral polychlorinated biphenyl (PCB)
exposure with low birth weight or retarded musculoskeletal or neurobehavioral development of their
infants (ATSDR 1991a). Oral studies in animals established the liver as the target organ in all species,
and the thyroid as an additional target organ in the rat. Effects observed in monkeys included gastritis,

anemia, chloracne-like dermatitis, and immunosuppression. Oral treatment of animals induced
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developmental effects, including retarded neurobehavioral and learning development in monkeys. An oral
RfD of 0.07 ug/kg/day was presented for Arochlor-1016. A chronic RD of 0.02 yg/kg/day derived from a
LOAEL of 0.005 mg/kg/day based on a 5-year study with monkeys was presented for Aroclor-1254 (EPA
1997a) and a subchronic oral RfD of 0.05 pg/kg/day with an uncertainty factor of 100 (EPA 1995). The

target organ was the immune system.

Occupational exposure to PCBs was associated with upper respiratory tract and ocular irritation, loss of
appetite, liver enlargement, increased serum concentrations of liver enzymes, skin irritation, rashes and
chioracne, and, in heavily exposed female workers, decreased birth weight of their infants (ATSDR
1991a). Concurrent exposure to other chemicals confounded the interpretation of the occupational
exposure studies. Laboratory animals exposed by inhalation to Aroclor-1254 vapors exhibited moderate
liver degeneration, decreased body weight gain and slight renal tubular degeneration. Neither subchronic

nor chronic inhalation RfC values were available.
Target organs for PCBs include the skin, liver, fetus, and neonate.

Carcinogenicity

The EPA (1995) classifies the PCBs as EPA cancer weight-of-evidence Group B2 substances (probable
human carcinogens), based on inadequate data in humans and sufficient data in animals. The human
data consist of several epidemiologic occupational and accidental oral exposure studies with serious
limitations, including poorly quantified concentrations of PCBs and durations of exposure, and probable

exposures to other potential carcinogens.

The animal data consist of several oral studies in rats and mice with various arochlors, kanechlors, or
clophens (commercial PCB mixtures manufactured in the United States, Japan and Germany,

respectively) that reported increased incidence of liver tumors in both species (EPA 1997a).
The EPA (1997a) presents a new oral slope factor of 2.0 per mg/kg/day for all PCBs based on new

mechanistic studies that PCB congeners are have dioxin-like characteristics and may promote tumors by

different routes of action. EPA is further investigating PCBs.
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A.27 2,4,5-TP (SILVEX) [2,4,5-TRICHLOROPHENOXY PROPIONIC ACID]

Non-carcinogenic Toxicity

Chronic oral exposure of dogs to 2,4,5-TP induced liver effects (EPA 1897a). Health effects were
observed in a two year study of 8 dogs. The EPA presented a verified RfD for chronic oral exposure of
0.008 mg/kg/day, based on a NOAEL of 0.75 mg/kg/day for liver effects in the diet study with an
uncertainty factor of 100.

2,4,5-TP appears to be teratogenic and fetotoxic in mice and rats (EPA 1997a).

Carcinogenicity

EPA classifies 2,4,5-TP as a cancer weight-of-evidence Group D compound (not classifiable as to human

carcinogenicity) based on inadequate gavage and diet studies in mice. A unit risk for inhalation was not

available.
A.28 THALLIUM
Noncancer Toxicity

Thallium is highly toxic; acute ingestion by humans or laboratory animais induced gastroenteritis,
neurological dysfunction, and renal and liver damage (Kazantzis, 1986). Chronic ingestion of more
moderate doses characteristically caused alopecia. Thallium was used medicinally to induce alopecia in
cases of ringworm of the scaip, sometimes with disastrous results. In industrial (inhalation, oral, dermat)
exposure, neurologic signs preceded alopecia, suggesting that the nervous system is more sensitive than
the hair follicle. The EPA (1994c) presented verified chronic oral RfD values for several thallium
compounds (thallium acetate, thallium acetate, thallium carbonate, thallium chloride, thallium nitrate,
thallium sulfate, and thaliic oxide) based on increased incidence of alopecia and increased serum levels of
liver enzymes indicative of hepatoceliular damage in rats treated with thallium sulfate for 90 days. An oral
RID for thallium alone was not located. That for thallium sulfate is 8.00E-05 (EPA 1997b), based on a lack
of effects from an oral subchronic study in which rats received 0.25 mg/kg/day. The uncertainty factor
was 3000 and the confidence level was low.
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Several thallium compounds (thaillic oxide, thallium acetate, thallium carbonate, thallium chicride, thallium
nitrate, thallium sulfate) were classified as cancer weight-of-evidence Group D substances (not classifiable
as to carcinogenicity to humans) (EPA 1994c). No weight-of-evidence classification was located for
thallium alone.

A.29 TIN

Pharmacokinetics

Estimates of the gastrointestinal absorption efficiency of tin in humans and animals range from 0.6 percent
to 5 percent (Magos 1986). The data suggest that tin in the +2 valence state is more readily absorbed
than tin in the +4 valence state. Species differences in gastrointestinal absorption appear to be slight.

Absorption efficiency appears to be somewhat greater when the administered dose is smailer. From
these data, it appears that an estimate of 5 percent (0.05) is a reasonable estimate of gastrointestinal

absorption efficiency. Data regarding dermal uptake of tin were not located.

Noncancer Toxicity

Industrial (inhalation) exposure to tin dust results in a benign pneumoconiosis called stannosis (Magos
1986). Acute oral exposure causes gastroenteritis (nausea and diarrhea) in humans. Other effects in
animals inciude anemia, interference with calcium metabolism, and liver and kidney lesions. A chronic
oral RfD of 0.6 mg/kg-day was based on a NOAEL for liver and kidney lesions of 2000 ppm stannous
chloride in the diet in a two-year study in rats (EPA 1995). An uncertainty factor of 100 was applied. The
chronic oral RfD was considered sufficiently protective for subchronic exposure as well.

Carcinogenici

Data regarding the carcinogenicity of tin were not located in the available literature.
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A.30 VANADIUM

Noncancer Toxicity

The oral toxicity of vanadium compounds to humans is very low (Lagerkvist et al. 1988), probably because
little vanadium is absorbed from the Gl tract. Effects in humans exposed by inhalation include upper and
lower respiratory tract irritation. A provisional subchronic and chronic oral RfD of 0.007 mg/kg/day was
derived from a NOEL of 5 ppm in rats in a lifetime drinking water study with an uncertainty factor of 100
(EPA 1985). A target organ could not be identified for oral exposure. The respiratory tract is the target
organ for inhalation exposure.

Carcinogenicity
No information was located regarding the carcinogenicity of vanadium.
A.31 ZINC

Pharmacokinetics

Zinc is a nutritionally required trace element. Estimates of the efficiency of Gl absorption of zinc in
animals range from <10 to 90 percent (Elinder 1986b). Estimates in normal humans range from
approximately 20 to 77 percent (Elinder 1986b; Goyer 1981). The net absorption of zinc appears to be
homeostatically controlled, but it is unclear whether Gl absorption, intestinal secretion, or both are
regulated. Distribution of absorbed zinc is primarily to the liver (Goyer 1991), with subsequent
redistribution to bone, muscle, and kidney (Elinder 1986b). Highest tissue concentrations are found in the
prostate. Excretion appears to be principally through the feces, in part from biliary secretion, but the
relative importance of fecal and urinary excretion is species-dependent. The haif-life of zinc absorbed

from the Gl tracts of humans in normal zinc homeostasis is approximately 162 to 500 days.

Noncancer Toxicity

Humans exposed to high concentrations of aerosols of zinc compounds may experience severe
pulmonary damage and death (Elinder 19868b). The usual occupational exposure is to freshly formed
fumes of zinc, which can induce a reversible syndrome known as metal fume fever. Orally, zinc exhibits a
low order of acute toxicity. Animals dosed with 100 times dietary requirement showed no evidence of

toxicity (Goyer 1991). In humans, acute poisoning from foods or beverages prepared in galvanized
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containers is characterized by Gl upset (Elinder 1986b). Chronic orat toxicity in animals is associated with
poor growth, Gi inflammation. arthritis, lameness, and a microcytic, hypochromic anemia (Elinder 1986b),
possibly secondary to copper deficiency (Underwood 1977). The EPA (1985) presented a verified RfD of

0.3 mg/kg/day for chronic oral exposure to zinc, based on anemia in humans.

Carcinogenicity

The EPA (1997a) classifies zinc in cancer weight-of-evidence Group D (not classifiable as to
carcinogenicity to humans) based on inadequate evidence for carcinogenicity in humans and animals.
The human data consist largely of occupational exposure studies not designed to detect a carcinogenic
response, and of reports that prostatic zinc concentrations were iower in cancerous than in noncancerous
tissue. The animal data consist of several dietary, drinking water, and zinc injection studies, none of

which provided convincing data for a carcinogenic response.
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APPENDIX A, PART 2
A DETAILED EXPLANATION OF INHALATION OF FUGITIVE DUST EXPOSURE MODELING

INHALATION CF PARTICULATES FROM SOIL

To evaluate the estimated levels of site contaminants that would occur in ambient air due to wind erosion
at NAS Key West, a three-step modeling process was performed. Respirable, particle-phase emission
rates are calculated in the first step. In the second phase, contaminant emission rates on a unit-basis are
calculated. The third phase calculates downwind ambient concentrations by using dispersion modeling.
These methods are explained in the following text.

Step 1: Estimation of PM4g Emissions From Wind Erosion

Emission rates for respirable particle-phase contaminants by wind erosion have been developed by
Cowherd and others (1985). Airborne respirable particulate matter (PM10) are defined as having an

aerodynamic diameter less than or equal to 10 ym. A conservative estimate of the PM 4 emission factor
(E4p) for contaminated surface soils with “unlimited” erosion potentiai was developed using an emission

factor derived by Gillette (1981). The following equation is used:

Uy
E = (1x107)*(1-V *(—J * Fiix
10 ( )*(1-%) =) *FR)
where: E,q = PMqg emission factor (g/m? - s)
1E-05 = empirical constant {g/m? - s)
\% = fraction of the contaminated surface area with continuous vegetative
cover
U = mean annual wind speed (m/s)
Ut = threshold value of wind speed at 7 m (m/s)
F(x) = function to estimate unlimited erosion {plotted in Cowherd, et. al 1985)
X = dimensionless ratio = 0.886 x Ut/U
* 1 z
and: Ut = Ut=U *(—) * LN[—J
04 z
o
where: Ut =  wind speed at height z (m/s)
z = height above surface (cm)
Zp = roughness height (cm)
u* = friction velocity (m/s)
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For values of x greater than 2:
F(x)= 0.18(8)c3 + 12x) exp(—xz)
Step 2: Estimation of Contaminant Emission Rates

Contaminant-specific emission rates are calculated from the PMqg emission rates, the mass fraction of
contaminant in PM4q emissions, and the contaminated surface area. These factors are used to calculate

contaminant emission rates (Qm)'by using the following equation:

Qlo=.7“'€E10*A*1

where: Q10
f

contaminant emission rate as PMy, (pg/s)
mass fraction of contaminant in PM,, emissions (mg contaminant/kg
PM0)

Eg PM,, emission rate (g PM,¢/m?-s)

A =  contaminated surface area (mz)

1 = conversion factor (1,000 ug contaminant/mg contaminant x kg PM,¢/

1,000 g PMy;)

Step 3: Airborne Contaminant Concentration

The box model for air dispersion has been selected to predict contaminant air concentrations bases on
PM,, emission rate. This is the most appropriate model to use when receptors are less than 100 meters
from the edge of a source area. This is a conservative model which overpredicts concentrations by
approximately four to six; therefore, it provides concentrations protective of human heaith. The model
assumes mixing of emissions with the ambient air is compiete. The box encioses the entire source area.
The mixing height is determined by the following equation presented by Pasquill (1975) for neutral
stability:

x=625%z *[(%) *ln(%o) ~158 *(f%] + 1.58]

where: X =  downwind distance from the leading edge of the source area to the
receptor (m)
H = downwind mixing height (m)
Zg = roughness height (m)

The roughness height has been selected at 0.02 meters based on determination by Cowherd and others
(1985). Downwind distance to receptors is measured to the closest exposure points to potentially

exposed populations. For purposes of this evaluation, this distance has been conservatively assumed as
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1 meter (the receptor is at the source). The ambient 24-hour contaminant concentration (C,,) is estimated

by the bos mode! equation:

Co = (Qy *a)
O (M H*w

where: C;p = concentration of contaminant at distance X (pg/mB)
Qo =  particle-phase emission rate from wind erosion (ug/s)
a = fraction of 24 hours during which emissions occur
U = average wind speed (m/s)
H = downwind mixing height (m)
w = width of area perpendicular to wind (m)
Ci/1,000 = CAin Section 3.2.4 of Appendix C of the Supplemental RFI/R| Report
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APPENDIX A, PART 3
A DETAILED EXPLANATION OF DERMAL EXPOSURE TO WATER AND SOIL

Water

Dermal exposure to water was evaluated using the following equations (EPA, 1992¢):

Inorganics

For inorganics (steady state approach), the dose absorbed per unit area per event is:

DAevem = PCevem * Cw * CE * CF2
‘PCevem = W * tevem
where: PCqent = Diffusion depth per event (cm/event)
ow =  Permeability coefficient from water (cm/hr)
tovent =  Duration of event (hr/fevent)
Cw = Concentration of contaminant in water (mg/L)
CF, = Conversion factor (L/10° cm®)
CF, = Conversion factor (mg/10° pg)
DA ens = Dose absorbed per unit area per event (mg/cm’-event)

Organics

For organics (the unsteady state approach), the dose absorbed per unit area per event is:

DA, =PC,, *C, *CF, *CF,

eveni evemni

* ok
6 T t event

PC, . =2*%Kp*

event

T

where: t<t

and DA = PC

evenl event

* CW * CF, * CF,

PCevem = Kp * ((tevem (1 + B)) + 22— * ((1 * 38% + B))

where: t>t ,
where: Kp =  Permeability coefficient from water {cm/hr)
cw = Concentration of contaminant in water (ug/L)

AIK-OES-97-5350 A-38 CTO 0007




Rev. 1
B/13/97

Isc2/6 Dsc {hr)
Thickness of stratum corneum (10 pym)

Dee = Stratum corneum diffusion diffusion coefficient (cm*/hr)

tevent = Duration of a single event (hr/event)

p =  Pi(dimensionless)

t* =  Time to reach steady state (hr)

B = Qctanol water partition coefficient divided by 104 (dimensioniess)
CF, = Units conversion factor (1 mg/10° ug)

CF, = Units conversion factor {1 liter/10° cm®)

CFs = Units conversion factor {1 mg/10° ug)

CF¢ = Units conversion factor (1 liter/16° cm®)

Dermaily Absorbed Dose (DAD)

After DA, iS Calculated, the dermaily absorbed dose (DAD) for use in risk calculations can be derived by

using the following:

For adults:

DA

* * * ED* S84
DADaduh = e EV T EE

BW * AT

For cﬁildren:

To account for changing surface areas and body weight, the DAD is calculated as follows:

DA, *EV*EF n SA, *ED,
DA‘Dchiid = : *Z,-:m "
AT BW,

where: EV =  Event frequency (events/day)
EF =  Exposure frequency {days/year)
AT =  Averaging time (days). For non-carcinogenic effects, AT = ED, for

carcinogenic effects, AT = 70 years or 25,550 days.
SA, = Surface area exposed at age i (cm?)
ED; =  Exposure duration at age i (years)
BW, =  Bodyweight at age i (k@)
Values of:
Zn S4, *ED.
i=m Bﬂ{

The age adjusted, bodyweight-normalized surface areas exposed while wading of a resident child and a
adolescent trespasser based on RME exposure are 766.7 cm’year/kg and 1136.3 cm’-year/kg,
respectively. The age adjusted, bodyweight-normalized surface areas exposed while wading of a resident

child and a adolescent trespasser based on CTE exposure are 252.8 cm’-year/kg and 212.3 cmP-year/kg,

AIK-OES-87-5350 A-39 CTO 0007



Rev. 1
6/13/97

respectively. For wading, it is assumed that the entire surface area of the feet, lower legs, and hands is
exposed to the surface water during the entire exposure event. This assumption is for shallow water
situations. Averaging surface areas over the 6 childhood years yields the following: hands represent
5.5 percent of total body surface area, lower leg represents 12.8 percent of total body surface area, and
the feet represent 7 percent of total body surface area. Therefore, the feet, lower legs and hands
represent approximately 25 percent of total body surface area for children ages 1 through 6 (Table C.3-15
of Appendix C of the Supplemental RFI/RI Report). This vaiue is the same value which EPA identifies as
the per cent of total body surface area which is available for soil contact (EPA 1992c). This value,
25 percent of total body surface area is used here to represent surface area available for waders of all
ages. CTE exposure takes into account a child aged 3 through 5 years.

Soil

Dermal exposure tOK—soiI was evaluated using the following equations (EPA, 1992¢):

The calculation of the estimated dermally absorbed dose per unit area per event is:

DA, =CS* AF* ABS*CF

event

where: CS Contaminant concentration in son/sedlment {mg/kg)

AF = Adherence factor of soil to skin (mg/cm? -event)
ABS =  Absorption fraction (dlmensmnless)
CF = Conversion factor (10 kg/mg)

Dermally Absorbed Dose - Aduits

For adults, the dermally absorbed dose for use in quantitative risk assessments is as follows:

DA

e ¥ EF* ED* 54
D, Aadulr =

BW * AT

Dermally Absorbed Dose - Children

For children, to account for changing surface areas and bodyweights, the dermally absorbed dose is

calculated as follows:

DA . = DAe\em *Z SA *ED,
child i=m BW
where; EF =  Exposure frequency (eventsfyear)
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AT = Averaging time (days). For noncarcinogenic effects AT - ED, and for
carcinogenic effects AT - 70 years or 25,550 days.
SA, =  Surface area exposed at age i (cm?)
ED, =  Exposure duration at age i (years)
BW, =  Bodyweight at age i (kg)

For the typical case, EPA recommends SA for head and hands only. For the “reasonable worst case,” the
EPA recommends the SA of the head, hands, forearms, and lower legs. EPA simplifies these
assumptions by saying that 25 percent of the total body surface area wouid be available for soil contact.
For adults, using 50th and 95th percentile whole body SA values, the default SA values are 5000 cm? and
5800. For children, the default values for each age group would be equal to 25 percent of the 50th

percentile and 95th percentile whole body SA values.

Values of:

n SA *ED,
Zi:mW

The age adjusted, bodyweight-normalized surface areas exposed to soil of a resident child and a
trespasser child based on RME exposure are 766.7 cm?-year/kg and 1136.3 cm’-year/kg, respectively.
The age adjusied, bodyweight-normalized surface areas exposed to soil of a resident child and a

trespasser child based on RME exposure are 252.8 cm?-year/kg and 212.3 cm?-year/kg, respectively.
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APPENDIX A, PART 4
RISK ASSESSMENT EXAMPLE CALCULATIONS

Surface Soil Exposure

Three potential exposure routes are associated with theoretical surface soil direct contact at the NAS Key
West sites. These exposure routes include ingestion, dermal contact, and inhalation of fugitive dust.

Example calculations for each of these routes of exposure are presented in the following text.

Ingestion - RME

Incidental surface soil ingestion exposure for arsenic at SWMU 5 is estimated for an occupational worker
from the following equation (EPA, 1989d):

* * * % *
EX(mg | kg) | day = CS*IR,,* FI*CF*EF*ED
BW* AT
where; CS = 13 mg/kg = Arsenic rep. conc. in surface soil at SWMU 5
IR o = 50 mg soil/day = Soil ingestion rate
Fl = 1.0 = Fraction ingested from contaminated source
EF = 250 daysfyr = Exposure frequency
ED = 25yrs = Exposure duration
BW = 70 kg = Body weight
AT = 25,550 days = Averaging time for carcinogens
(365 days/yr x 70 yrs)
ATponear = 9125 days = Averaging time, non-carcinogens
(365 days/yr x 25 yr)
CF = 1E-6 kg soil/mg soil = Conversion factor
IEX . = 2.28E-6 mg/kg/day = Carcinogenic ingestion exposure
IEXhoncar = 6.36E-8 mg/kg/day = Noncarcinogenic ingestion exposure

As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/RI Report, the potential receptors
for this scenario include residents, adult trespassers, adolescent trespassers, maintenance workers, and
occupational workers,

The cancer risk for an occupational worker from incidental ingestion of arsenic in surface soil is estimated
as follows:

CA=I1EX *SF

car
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where: [EX
SF
CA

Wi

2.28E-6 (mg/kg)/day
1.5 (mg/kg/day)”
3.410E-6
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Ingestion exposure
Slope factor
Carcinogenic risk

Noncarcinogenic risks for this pathway are estimated based on procedures outiined in Section 3.2.5 of

Appendix C of the Supplemental RFI/RI Report.

IEX,

NC = noncar
where: 1EX oncar
RfD
NC

Ingestion - CTE

RfD

6.36E-6 mg/kg/day
3E-4 mg/kg
2.12E-2

nn

ingestion exposure
Reference dose
Noncarcinogenic risk

incidental surface soil ingestion exposure for arsenic at SWMU 5 is estimated for an occupational worker
from the following equation (EPA, 1989d):

CS*IR ,*FI*CF*EF*ED
IEX(mg ! kg)/ day = 2ol
(mg/ kg)/ day W AT
where: CS = 13 mg/kg = Arsenic rep. conc. in surface soil at SWMU 5
IR g0 = 50 mg soil/day = Soil ingestion rate
Fl = 1.0 = Fraction ingested from contaminated source
EF = 250 days/yr = Exposure frequency
ED = 9yrs = Exposure duration
BW = 70kg = Body weight
AT = 25,550 days = Averaging time for carcinogens
{365 days/yr x 70 yrs)
AToncar = 3285 days = Averaging time, non-carcinogens
(365 days/yrx 9 yr)
CF = 1E-6 kg soilfmg scil = Conversion factor
1EX car = B8.19E-7 mg/kg/day = Carcinogenic ingestion exposure
IEXoancar = B.36E-6 mg/kg/day = Noncarcinogenic ingestion exposure

As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/RI Report, the potential receptors

for this scenario include residents, adult trespassers, adolescent trespassers, maintenance workers, and

occupational workers.

The cancer risk for an occupational worker from incidental ingestion of arsenic in surface soil is estimated

as follows:

AlK-OES-97-5350
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CA=IEX  *SF
where: 1EX., = B.19E-7 (mg/kg)/day = Ingestion exposure
SF = 1.5(mg/kg/day)’ = Slope factor
CA = 1.23E-6 = Carcinogenic risk

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of
Appendix C of the Suppiemental RFI/RI Report.

= IEXnancar

NC

where: 1EX sncar
RfD
NC

6.36E-6 mg/kg/day = Ingestion exposure
3E-4 mg/kg = Reference dose
2.12E-2 = Noncarcinogenic risk

Dermal Contact - RME

Incidental surface soil dermal contact exposure for arsenic at SWMU 5 is estimated for an occupational
worker from the following equation (EPA 1989d; EPA 1992¢):

CS*SA* AF* ABS* EF* ED*CF

DEX(mg/ kg) !/ day =
(mg ! kg) [ day W AT
where: CS = 13 mg/kg = Arsenic rep. conc. in surface soil at
SWMU 5
SA = 2,300 cm?/day = Skin surface area available for contact
AF = 1.0 mg/cm? = Soil-to-skin adherence factor
ABS = 0.032 = Fraction from contaminated source for
arsenic
EF = 250 days/yr = Exposure frequency
ED = 25yrs = Exposure duration
CF = 1E-06 kg soil/mg soil = Conversion factor
BW = 70kg = Body weight
ATear . = 25,550 days = Averaging time, carcinogens (365
days/yr x 70 yrs)
AT oncar = 9,125 days = Averaging time, non-carcinogens
(365 days/yr x 25 yr)
DEX . = 3.35E-6 mg/kg/day = Carcinogenic dermal exposure
DEX oncar = 9.36E-6 mg/kg/day = Noncarcinogenic dermal exposure

As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/RI Report, the potential receptors
for this scenario include residents, adult trespassers, adolescent trespassers, maintenance workers, and
occupational workers.
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The cancer risk for an occupational worker from incidental dermal contact with arsenic in surface soil is

estimated as follows:

_ SF
CA=DEX,, »SE/,

where:

DEX o
SF

Gl

CA

3.35E-6 mg/kg/day
1.5E+0 (mg/kg/day)”
0.2

2.51E-5

Dermal exposure

Slope factor

Gastrointestinal absorption factor
Carcinogenic Risk

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Sections 3.2.4 and
3.2.5 of Appendix C of the Supplemental RFIRI Report.

NC

where:

_DEX

DEXnoncar
RfD

Gl

NC

Dermal Contact - CTE

roncar

RfD*GI

9.36E-6 mg/kg/day
3E-4 mg/kg

0.2

1.56E-1

Dermal exposure

Reference dose

Gastrointestinal absorption factor
Noncarcinogenic risk

Incidental surface soil dermal contact exposure for arsenic at SWMU 5 is estimated for an occupational
worker from the following equation (EPA 19898d; EPA 1992c):

CS*SA* AF* ABS* EF * ED*CF

BW* AT

DEX(mg | kg)/ day =
where: CS = 13 mg/kg
SA = 2,300 cm%/day
AF = 0.2 mglem®
ABS = 0.032
EF = 250 days/yr
ED = 9yrs
CF = 1E-06 kg soil/mg soil
BW = 70kg
AT, = 25550 days
ATronear = 3285 days
DEX., = 241E-7 mg/kg/day
DEXponcar = 1.87E-6 ma/ka/day

AlIK-OES-97-5350
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Arsenic rep. conc. in surface soil at SWMU 5
Skin surface area available for contact
Soil-to-skin adherence factor

Fraction from contaminated source for arsenic
Exposure frequency

Exposure duration

Conversion factor

Body weight

Averaging time, carcincgens (365 days/yr x 70 yrs)
Averaging time, non-carcinogens

(365 days/yr x 25 yr)

Carcinogenic dermal exposure
Noncarcinogenic dermal exposure
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As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/RI Report, the potential receptors
for this scenario include residents, adult trespassers, adolescent trespassers, maintenance workers, and

accupational workers.

The cancer risk for an occupational worker from incidental dermal contact with arsenic in surface soil is

CA = DEX,, *SE/,

where: DEX,, = 2.41E-7 mg/kg/day = Dermal exposure
SF = 1.5E+0 (mg/kg/day)' = Slope factor
Gl = 0.2 = astrointestinal absorption factor
CA = 1.81E-6 = Carcinogenic risk

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of
Appendix C of the Supplemental RFI/RI Report.

DEX’IDHC(U'
€4 = AfD * GI

where: DEX;oncar 1.87E-6 mg/kg/day Dermal exposure

RfD = 3E-4 mg/kg = Reference dose
Gl = 02 = Gastrointestinal absorption factor
NC = 3.12E-2 = Noncarcinogenic risk

Inhalation - RME

Incidental surface soil inhalation of fugitive dust emission exposure for arsenic and cadmium at SWMU 5

is estimated for an occupational worker from the following equations (EPA 1989d; Cowherd, et al. 1985):

ES * E3 F * % _
INHX(mg | kg) / day = I,,, = <45 Ray vaT* AETF ED*FR-I

CA*CS*IR,*ET*EF*ED*FR- 0O
INHX lkg)lday =1, = =
(mg g) ay oral BW*AT

By =(1x107)* (1= 1) *([{]‘;]-)3 * F(x)

. 1 z
Ut=U *(—)*IN(—
(0.4) (zo)
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Exposure to fugitive dust emissions can be estimated by first estimating the rate of distribution and arsenic

and cadmium emissions from SWMU 5 and then relating this to the exposure rate for the receptors.

Estimation of PM,, Emissions are as follows:

where: V = 086
[u] = 3.9mis
Ut = 56mis
z = 7m
Zy = 0.2m
u* = 083 m/s
F(x) = 13
E10 = 1.76E-6 g/m’s)

nu

Fraction of vegetative cover

Mean annual wind speed (Tampa, Fla.) (Table 4-1,
Cowherd, et al. 1985)

Threshold vaiue of wind speed at 7 m

Height above surface {Cowherd et. al 1985)
Roughness height for the area, medium buildings
{Figure 3-6, Cowherd, et al. 1985)

Friction velocity for assumed particle size

1 mm{Figure 3-4, Cowherd, et al. 1985)

Function (calcutated or from Figure 4-3, Cowherd
et al. 1985)

Particulates less than 10 microns (PM,,) average
annual emission rate

Estimation of Contaminant Emission Rates are as follows:

where: f = 1
E10 = 1.76E-6 g/(m°s)
A = 33,600 m*
Qo = 5.90E-2 ug/sec

1]

uon

Fraction of PM,, with contaminant

{mg centaminant/kg soil)

Particulates less than 10 microns (PM,,) average
annual emission rate

Source area

Contaminant emission rate

To estimate the annual average air concentration to receptors near the site, a screening air dispersion

model was used as described in Cowherd, et al.

Airborne Contaminant Concentirations were estimated as follows:

where: Qqq = 5.90E-2 ug/sec
a =1
{u] = 3.9m/s
H = 0276 m

AIK-OES-97-5350

Contaminant emission rate

Fraction of 24 hours during which activity occurs
Wind speed

Downwind mixing height, based on described value
of X
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w = 140 m/s =
Cio = 3.92E-4 (ug/m°) =
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Downwind distance from leading edge of area
source to receptor; derived value of X from
equation: X

6.25 * (z0) * [(H/zy) * In(H/zp) - 1.58 * (Hizy) + 1.58]
Roughness height

Width of area perpendicular to wind

Airborne contaminant concentration

The EPA (1989a) inhalation equation was estimated as follows:

where: CA = 3.92E-7 mg/m’ =
Cs = 13 mg/kg =
IR = 0.833 m’/hour =
Fi = 1.0 =
ET = 8 hours/day =
EF = 250 days/yr =
ED = 25yrs =
BW = 70 kg =
CF = 1E-06 kg soil/mg soil =
FR-I = 0.125 =
FR-O = 0.625 =
ATcar = 25,650 days =
ATponear = 9,125 days =
linh-car 1.48E-14 mg/kg/day

Ioral-car

7.42E-14 mg/kg/day

C1/1,000, airborne Contaminant concentration
arsenic rep. conc. in surface soil at SWMU 5

Soil inhalation rate

Fraction ingested from contaminated source
Exposure Time

Exposure frequency

Exposure duration

Body weight

Conversion Factor

Fraction inhaled and retained in lungs

Fraction inhaled and eventually swallowed
Averaging time, carcinogens (365 days/yr x 70 yrs)
Averaging time, noncarcinogens

(365 days/yr x 25 yr)

Carcinogenic inhalation exposure (retained in lungs)
Carcinogenic inhalation exposure (eventually
swallowed)

As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/RI Report, the potential receptors

for this scenario include residents, adult trespassers, adolescent trespassers, maintenance workers, and

occupational workers.

The cancer risk for an occupational worker from

estimated as follows:

CA=(I

inh—-car

* SF,:nh) + (Ioral—car * SFZJMI)

where: ln.car

Ioral—car

1.48E-14 mg/kg/day
7.42E-14 mg/kg/day

SFoy 15.1 (mg/kg/day)”
St 1.5(mgrkg/day)”
CA 3.35E-13

incidental inhalation of arsenic in fugitive dust is

Inhalation exposure (inhaled portion)
Inhalation exposure (swallowed portion)
Slope factor (inhalation)

Slope factor (oral)

Carcinogenic Risk

Arsenic does not have an inhalation reference dose, therefore, no noncarcinogenic risks were estimated

for arsenic. Cadmium in surface soil at SWMU 5 was used to estimated noncarcinogenic risks for this
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pathway. Noncarcinogenic risks are estimated based on procedures outlined in Section 3.2.5 of Appendix
C of the Supplemental RFI/RI Report.

where: CS = 12.6 mg/kg = cadmium rep. conc. in surface soil at SWMU 5
linh-noncar = 4.03E-14 mg/kg/day = Noncarcinogenic inhalation exposure (retained in
lungs)
loraknoncar = 2.01E-13 mg/kg/day = Noncarcinogenic inhalation exposure (eventually
swallowed)

— Iinh—noncar ) (Ioral—noncar J
NC B ( Rf‘Dinh * RfD oral

4 03E-14 mg/kg/day
2.01E-13 mg/kg/day

where: linnoncar Inhalation exposure {inhaled portion)

Joraknoncar Inhalation exposure (swallowed portion)

Honnu #
H uw nn

RfDin 5.71E-5 mg/kg/day Reference dose (inhalation)
RfD 1E-3 mg/kg/day Reference dose (oral)
NC 9.06E-10 Noncarcinogenic risk

Inhalation - CTE

Incidental surface soil inhalation of fugitive dust emission exposure for arsenic and cadmium at SWMU 5

is estimated for an occupational worker from the following equations (EPA 1989d; Cowherd, et al. 1985):

sk sk sk % * * _
INHX(mg | kg) | day = I, = 4~ " TR vaT* AETF ED*FR- I

* ] 3 sk ¥ %* _
INHX(mg / kg) / day = I, = CA*CS* IRy, * ET *EF *ED * FR - O
BW * AT

By = (1x107) ¥ (1= 7) * (%‘3—)3 * F(x)

. 1 z
Ut=U *(—)* LN(—
(0.4) (z )

o
QlO:f*EIO * 4

_ (O *a)
O ([u]* H*w)

Exposure to fugitive dust emissions can be estimated by first estimating the rate of distribution and arsenic

and cadmium emissions from SWMU 5 and then relating this to the exposure rate for the receptors.
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e, Estimation of PM,, Emissions are as follows:

where: V

ful
Ut
z

Zy
U*
F(x)

E10

It n

1] [

0.6
3.9 m/s

56 m/s
7m
02m
0.63m/s
1.3

1.76E-6 g/(m®?s)
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Fraction of vegetative cover

Mean annual wind speed (Tampa, Fla.) (Table 4-1,
Cowherd, et al. 1985)

Threshold value of wind speed at 7 m

Height above surface (Cowherd et. al 1985)
Roughness height for the area, medium buildings
(Figure 3-8, Cowherd, et al. 1985)

Friction velocity for assumed particle size

1 mm(Figure 3-4, Cowherd, et al. 1985)

Function (calculated or from Figure 4-3, Cowherd
et al. 1985)

Particulates less than 10 microns (PM,,) average
annual emission rate

Estimation of Contaminant Emission Rates are as follows:

where: f
E10

A
. Qio

1
1.76E-6 g/(m?s)

33,600 m?
5.90E-2 pg/sec

Fraction of PM,; with contaminant (mg
contaminant/kg soil)

Particulates less than 10 microns (PM,) average
annual emission rate

Source area

Contaminant emission rate

To estimate the annual average air concentration to receptors near the site, a screening air dispersion

model was used as described in Cowherd, et al.

Airborne Contaminant Concentrations were estimated as follows:

where: Qqq

a
(]
H

2y
w
C1o

nonwonou

5.90E-2 ug/sec
1

3.9m/s

0.276 m

02m
140 m/s
3.92E-4 (ug/m®)

Contaminant emission rate

Fraction of 24 hours during which activity occurs
Wind speed

Downwind mixing height, based on described value
of X

Downwind distance from leading edge of arsa
source to receptor; derived value of X from
equation: X=86.25 * (z0) * [(H/zy) * In(H/zp) - 1.58 *
(H/zg) + 1.58]

Roughness height

Width of area perpendicular to wind

Airborne contaminant concentration

The EPA (1989d) inhalation equation was estimated as follows:

where: CA
CSs

AIK-OES-97-5350

3.92E-7 mg/m®
13 mag/kg

C14/1,000, airborne Contaminant concentration
arsenic rep. conc. in surface soil at SWMU 5
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IR = 0.833 m*hour =
Fl = 1.0 =
ET = 8 hours/day =
EF = 250 days/fyr =
ED = Qyrs =
BW = 70kg =
CF = 1E-06 kg soil/mg soil =
FR-i = D.126 =
FR-O = 0.825 =
AT = 25,550 days =
ATooncar = 3285 days =
binh-car 5.34E-15 mg/kg/day

I

2.67E-14 mglkg/day

'oral-car
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Soil inhalation rate

Fraction ingested from contaminated source
Exposure Time

Exposure frequency

Exposure duration

Body weight

Conversion Factor

Fraction inhaled and retained in lungs

Fraction inhaled and eventually swallowed
Averaging time, carcinogens (365 days/yr x 70 yrs)
Averaging time, non-carcinogens

(365 days/yr x 9 yr)

Carcinogenic inhalation exposure (retained in lungs)
Carcinogenic inhalation exposure (eventually
swallowed)

As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/RI Report, the potential receptors

for this scenario include residents, adult trespassers,

occupational workers.

The cancer risk for an occupational worker from

estimated as follows:

CA=(1I

inh-car

*SF,,)+(Z

He
oral—car S F;ml )
where: ligncar

Iora!-car

5.34E-15 mg/kg/day
2.67E-14 mo/kg/day

[ I 1 I { I 1}
[E - I VI |

SFin 15.1 (mg/kg/day)™
Sfoa 1.5(mg/kg/day)”
CA 1.21E-13

Arsenic does not have an inhalation reference dose,

adolescent trespassers, maintenance workers, and

incidental inhalation of arsenic in fugitive dust is

Inhaiation exposure (inhaled portion)
Inhalation exposure (swallowed portion)
Slope factor (inhalation)

Slope factor (oral)

Carcinogenic risk

therefore, no noncarcinogenic risks were estimated

for arsenic. Cadmium in surface soil at SWMU 5 was used to estimated noncarcinogenic risks for this

pathway. Noncarcinogenic risks are estimated based on procedures outlined in Section 3.2.5 of Appendix

C of the Supplemental RFI/RI Report.

where: CS

linh—ncmcar

12.6 mg/kg
4.03E-14 mg/kg/day

2.01E-13 mg/kg/day

Iorai—ncmcar

cadmium rep. conc. in surface soil at SWMU &
Noncarcinogenic inhalation exposure (retained in
lungs)

Noncarcinogenic inhalation exposure (eventually
swallowed)

— I inh=noncar j (I orai—noncar )
NC h ( RfD ink * RfD oral
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where: linn-noncar 4.03E-14 mg/kg/day

2.01E-13 mg/ka/day

Inhalation exposure (inhaled portion)
Inhalation exposure (swallowed portion)

non

loral-noncar

{17 1 T R I £

RfDinn 5.71E-5 mg/kg/day = Reference dose (inhalation)
RfDorai 1E-3 mg/kg/day = Reference dose (oral)
NC 9.06E-10 = Noncarcinogenic risk

Subsurface Soil Exposure

The assumptions for incidental ingestion of, dermai contact with, and inhalation of fugitive dust emissions
for COPCs in subsurface soil are the same as the assumptions and equations for surface soil presented in
the previous section, except the potential receptor is an excavation worker (assumptions for this exposure

scenario are presented in Section 3.2.4 of Appendix C of the Supplemental RFI/RI Report).

Sediment Exposure

Two potential exposure routes are associated with theoretical sediment direct contact at the NAS Key
West sites. These exposure routes include ingestion and dermal contact. Example calculations for each

of these routes of exposure are presented in the following text.

Ingestion - RME

incidental sediment ingestion exposure for arsenic at SWMU 5 is estimated for an adult trespasser from
the following equation (EPA, 1989d):

CS*IR .. *FI*CF*EF*ED
/k /da - sedim ent
IEX(mg | kg) | day 7 AT
where: CS = 8.02 mg/kg = Arsenic rep. conc. in sediment at SWMU 5
IRy = 100 mgq soil/day = Sediment ingestion rate
Fi = 10 = Fraction ingested from contaminated source
CF = 1E-6 kg soi/mg soil = Conversion factor
EF = 24 days/yr = Exposure frequency
ED = 19yrs = Exposure duration
BwW = 70 kg = Body weight
AT = 25,550 days = Averaging time for carcinogens
(365 days/yr x 70yrs)

AT, rer = 6,935 days

IEX o
|Exnoncar

Averaging time, noncarcinogens
(365 days/yr x 19 yn)

Carcinogenic ingestion exposure
Noncarcinogenic ingestion exposure

2.05E-7 mg/kg/day
7.53E-7 mg/kg/day

As discussed in Section 3.2.5 of Appendix C of the Supplemental RFI/RI Report, the potential receptors
for this scenario include residents, aduit trespassers, and adolescent trespassers.
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The cancer risk for an adult trespasser from incidental ingestion of arsenic in SWMU 5 sediment is
estimated as follows:

CA = IEX,, *SF

where: 1EX ., = 2.05E-7 mglkg/day = Ingestion exposure
SF = 1.5 (mg/kg/day)’ = Slope factor
CA = 3.07E-7 = Carcinogenic risk

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of
Appendix C of the Supplemental RFI/R| Report.

IEXII oncar
ca ="

where: |EXnoncar
RfD
NC

7.53E-7 mg/kg/day
3E-4 mg/kg
2.51E-3

Ingestion exposure
Reference dose
Noncarcinogenic risk

Ingestion - CTE

Incidental sediment ingestion exposure for arsenic at SWMU 5§ is estimated for an adult trespasser from
the following equation (EPA, 1889d):

CS*IR . .. FFI*CF*EF*ED
IEX(mg ! kg)/ day = se dim ent
(mg ! kg)/ day W+ AT
where: CS = 8.02 mg/kg = Arsenic rep. conc. in sediment at SWMU 5
IRgeq = 50 mg soii/day = Sediment ingestion rate
Fl = 1.0 = Fraction ingested from contaminated scurce
CF = 1E-6 kg soil/mg soit = Conversion factor
EF = 12 days/yr = Exposure frequency
ED = 7yrs = Exposure duration
BW = 70kg = Body weight
AT o = 25,5650 days = Averaging time for carcinogens
(365 days/yr x 70 yrs)
ATroncar = 2555 days = Averaging time, noncarcinogens
(385 dayslyrx 7 yr)
FEEXcar = 1.88E-8 mg/kg/day = Carcinogenic ingestion exposure
IEX oncer = 1.89E-7 mg/kg/day = Noncarcinogenic ingestion exposure

As discussed in Section 3.2.5 of Appendix C of the Supplemental RFI/RI Report, the potential receptors

for this scenario include residents, adult trespassers, and adolescent trespassers.
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o The cancer risk for an adult trespasser from incidental ingestion of arsenic in SWMU 5 sediment is
/ estimated as foliows;

CA=IEX_ *SF

where: |EX.,,
SF
CA

1.88E-8 mg/kg/day
1.5 (mg/kg/day)™
2.83E-8

Ingestion exposure
Slope factor
Carcinogenic risk

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of
Appendix C of the Supplemental RFI/RI Report.

CA - IEXHW%VD

where: 1EX oncar
RfD
NC

1.89E-7 mg/kg/day
3E-4 mg/kg
6.28E-4

Ingestion exposure
Reference dose
Noncarcinogenic risk

nun i
nouwon

Dermal Contact - RME

Dermal exposure to arsenic from SWMU 5 sediment is estimated for an adult trespasser from the
following equation (EPA, 1989d; EPA, 1992¢):

CS*SA* AF* ABS* EF* ED*CF

DEX(mg /! kg)/ day =
(mg / kg) / day Bt AT
where: CS = 8.02 mg/kg = Arsenic rep. conc. in sediment at SWMU 5
AF = 1.0 mg/cm2 = Soil-to-skin adherence factor
ABS = 0.032 = Absorption fraction from contaminated source for
arsenic
CF = 1E-06 kg soil/mg soil = Conversion factor
SA = 5750 cm2/day = S8kin surface area available for contact
EF = 24 days/yr = Exposure frequency
ED = 19yrs = Exposure duration
BW = 70kg = Body weight
ATcar = 25,550 days = Averaging time, carcinogen (365 days/yr x 70 yrs)
ATponcar = 6,935 days = Averaging time, noncarcinogens
(365 days/yr x 19 yr)
DEX., = 3.77E-7 mg/kg/day = Carcinogenic dermal exposure
DEX oncar = 1.39E-6 mg/kg/day = Noncarcinogenic dermal exposure

As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/R] Report, the potential receptors
for this scenario include residents, adult trespassers, and adolescent trespassers.

SR
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The lifetime cancer risk for an adult trespasser from dermal contact with arsenic in sediment at SWMU 5 is

calculated as follows:

CA = DEX,, *SE/,

where:

DEXcar
SF

Gl
CA

wonouo

3.77E-7 mg/kg/day
1.5 (mgrkg/day)”
0.2

2.83E-6

I om

Dermal exposure

Slope factor

Gastrointestinal absorption factor
Carcinogenic risk

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of
Appendix C of the Supplemental RFI/RI Report.

DEXn(mcar

where: DEX,gncar

RfD
Gl
NC

Dermal Contact - CTE

nmonun

1.38E-6 mg/kg/day
3E-4 mgrkg

0.2

2.31E-2

Permal exposure

Reference dose

Gastrointestinal absorption factor
Noncarcinogenic risk

Dermal exposure to arsenic from SWMU 5 sediment is estimated for an adult trespasser from the
following equation (EPA, 1989d; EPA, 1982¢c):

CS*SA* AF* ABS* EF*ED*CF

BW * AT

DEX(mg / kg)/day =
where: CS = 8.02 mg/kg
AF = 0.2 mg/cm2
ABS = 0.032
CF = 1E-06 kg soil/mg soil
SA = 5750 cm2/day
EF = 12 days/yr
ED = 7yrs
BW = 70kg
AT, = 25,550 days
ATponcar = 2555 days
DEX, = 1.39E-8 mg/kg/day
DEX onear = 1.39E-7 mg/kg/day

AlK-OES-87-5350

i n i

mowononoHonn

11 i

Arsenic rep. conce. in sediment at SWMU 5
Soil-to-skin adherence factor

Absorption fraction from contaminated source for
arsenic

Conversion factor

Skin surface area available for contact

Exposure frequency

Exposure duration

Body weight

Averaging time, carcinogen (365 days/yr x 70 yrs)
Averaging time, noncarcinogens

(385 dayslyr x 7 yr)

Carcinogenic dermal exposure

Noncarcinogenic dermal exposure
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As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/RI Report, the potential receptors

for this scenario include residents, adult trespassers, and adolescent trespassers.

The lifetime cancer risk for an adult trespasser from dermal contact with arsenic in sediment at SWMU 5is

calculated as follows:

CA = DEX,, *SE/,

where: DEXc,, 1.39E-8 mg/kg/day Dermal exposure

SF = 1.5 (mgl/kg/day)’ = Slope factor
Gl = 0.2 = Gastrointestinal absorption factor
CA = 1.04E-7 = Carcinogenic risk

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of

Appendix C of the Supplemental RFI/RI Report.

DEXnoncar
€4 = AfD * GI

where: DEXsncar 1.39E-7 mg/kg/day Dermal exposure

RfD = 3E-4 mg/kg = Reference dose
Gl = 0.2 = Gastrointestinal absorption factor
NC = 2.31E-3 = Noncarcinogenic risk

Surface Water Exposure

Two potential exposure routes are associated with theoretical surface water direct contact at the NAS Key
West sites. These exposure routes include ingestion and dermal contact. Example calculations for each

of these routes of exposure are presented in the following text.

Ingestion - RME

Incidental surface water ingestion exposure for arsenic at AOC B is estimated for an adult trespasser from
the following equation (EPA 1989d):

CW * IRw * CF * EF * ED
IEX = i
BW * AT
where: CW = 11.9 ug/L = Arsenic rep. conc. in surface water at AOC B
IRy = (.13 L/day = Ingestion rate

CF 1E-3 mg/ug Conversion factor
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EF = 24 daysfyr = Exposure frequency
ED = 18yrs = Exposure duration
BW = 70kg = Body weight
AT = 25,550 days = Averaging time for carcinogens
(365 days/yr x 70 yrs)

ATorcar = 6,935 days

1

Averaging time, non-carcinogens
(365 days/yrx 19 yn)

Carcinogenic ingestion exposure
Noncarcinogenic ingestion exposure

HEXcar
I Exnoncar

1

3.94E-7 mg/kg/day
1.45E-6 mg/kg/day

As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/R! Report, the potential receptors

for this scenario include residents, adult trespassers, and adolescent trespassers.

The lifetime cancer risk for an adult trespasser from ingestion of arsenic in surface water at AOC B is

estimated as follows:

CA=IEX_, * SF

3.94E-7 mg/kgiday = Ingestion exposure
1.5 (mg/kg/day)' = Slope factor
5.92E-7 = Carcinagenic risk

where: |EX
SF

nuu

CA

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of
Appendix C of the Supplemental RFI/RI Report.

NC = e

where: 1EX oncar
RiD
NC

1.45E-6 mg/kg/day
3E-4 mg/kg
4 84E-3

Ingestion exposure
Reference dose
Noncarcinogenic risk

0w
[T

Ingestion - CTE

Incidental surface water ingestion exposure for arsenic at AOC B is estimated for an adult trespasser from
the following equation (EPA 1989d):

CW * IR * CF * EF * ED

IEX =
BW * AT
where: CW = 11.9 ug/L = Arsenic rep. conc. in surface water at ACC B
IR, = 0.13 L/day = |ngestion rate
CF = 1E-3 mg/ug = Conversion factor
EF = 12 days/yr = Exposure frequency
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ED = 7yrs = Exposure duration
BW = 70 kg = Body weight
ATy = 25,550 days = Averaging time for carcinogens

(365 days/yr x 70 yrs)
ATnoncar = 2555 days = Averaging time, non-carcinogens

(365 days/yr x 7 yr)
[EXcar = 7.27E-8 mg/kg/day = Carcinogenic ingestion exposure
IEXnoncar = 7.27E-7 mg/kg/day = Noncarcinogenic ingestion exposure

As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/RI Report, the potential receptors

for this scenario include residents, adult trespassers, and adolescent trespassers.

The lifetime cancer risk for an adult trespasser from ingestion of arsenic in surface water at AOC B is

estimated as follows:

CA=IEX, *SF

where: 1EX .,
SF
CA

7.27E-8 mg/kg/day
1.5 (mg/kg/day)™
1.09E-7

Ingestion exposure
Slope factor
Carcinogenic risk

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of
Appendix C of the Supplemental RFI/R| Report.

IEXnoncar
NC = B

where: 1EXqoncar
RfD
NC

7.27E-7 mg/kg/day
3E-4 mg/kg
2.42E-3

Ingestion exposure
Reference dose
Noncarcinogenic risk

Dermal Contact - RME

Dermal exposure to arsenic in AOC B surface water during wading was evaluated using the following
equations (EPA, 1992c¢):

Kp* ET*CW *CF, *CF, * EV * EF * ED* S4

DEX =
BW * AT
where: Kp = 1E-3 cm/hr = Permeability coefficient from water
CWwW = 11.9 pg/L = Arsenic rep. conc. in surface water at AOC B
CF, = (1 liter/10°cm?) = Conversion Factor
CF, = (1 mg/10° ug) = Conversion Factor
EV = 1 event/day = Event frequency
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ED = 19yrs

SA = 5750 cm’

ET = 2.6 hours/event
BW = 70kg

AT = 25,550 days
AToonear = 6,935 days
DEX.., = 4.54E-8 mg/kg/day
DEXponecar = 1.67E-7 mg/kg/day
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Exposure frequency

Exposure duration

Skin surface area exposed
Exposure time

Body weight

Averaging time, carcinogen
{365 days/yr x 70 yrs)
Averaging time, non-carcinogen
(365 days/yr x 19 yr)
Carcinogenic dermal exposure
Noncarcinogenic dermal exposure

As discussed in Section 3.2.4 of Appendix C of the Suppiemental RFI/Rl Repor, the potential receptors

for this scenario include residents, adult trespassers, and adolescent trespassers.

The cancer risk for an adult trespasser from dermal contact with arsenic in surface water at AOC B is

estimated as follows:

CA = DEX,,, *SE/,

where: DEX,,, ~ = 4.54E-8 mg/kg/day
SF = 2.15E+1 (mg/kg/day)’
Gl = 0.2
CA = 3.40E-7

Bermal exposure

Slope factor

Gastrointestinal absorption factor
Carcinogenic risk

n u wn

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of

Appendix C of the Supplemental RFI/RI Report.

DEXHDFECH"
NC = RID * GI
where: DEX gnear = 1.67E-7 mg/kg/day
RfD = 3E-4 mg/kg
Gl = 0.2
NC = 2.79E-3

Dermal Contact - CTE

o oinn

Dermal exposure

Reference dose

Gastrointestinal absorption factor
Noncarcinogenic risk

Dermal exposure to arsenic in AOC B surface water during wading was evaluated using the following

equations (EPA, 1992c):

DEX

_ Kp*ET*CW*CF, *CF, * EV * EF * ED* $4

BW * AT
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where: Kp = 1E-3 cm/hr =
Cw = 11.9 ug/L =
CF, = (1 liter/10°cm®) =
CF, = (1 mg/10° ug) =
EV = 1 event/day =
EF = 12 days/yr =
ED = 7yrs =
SA = 5750 cm® =
ET = 2.6 hours/event =
BW = 70kg =
AT o = 25,550 days =
AT oncar = 2555 days =
DEX., = 8.36E-9 mg/kg/day =
DEX onear = 8.36E-8 mg/kg/day =

As discussed in Section 3.2.4 of Appendix C of the

for this scenario include residents, adult trespassers

Rev. 1
6/13/97

Permeability coefficient from water

Arsenic rep. conc. in surface water

Conversion Factor

Conversion Factor

Event frequency

Exposure frequency

Exposure duration

Skin surface area exposed

Exposure time

Body weight

Averaging time, carcinogen (365 days/yr x 70 yrs)
Averaging time, non-carcinogen (365 days/yr x 7 yr)
Carcinogenic dermal exposure

Noncarcinogenic dermal exposure

Supplemental RFI/RI Report, the potential receptors

, and adolescent trespassers.

The cancer risk for an adult trespasser from dermal contact with arsenic in surface water at AOC B is

estimated as follows:

CA = DEX,, *SE/,

where: DEX = 8.36E-9 mg/kg/day =
SF = 1.5 (mg/kg/day)’ =
Gl = 02 =
CA = 6.27E-8 =

Dermal exposure

Slope factor

Gastrointestinal absorption factor
Carcinogenic risk

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of

Appendix C of the Supplemental RFI/RI Report.

DEX”O"CE}'
NC= kD= 61

where: DEXuonear = 8.36E-8 mg/kg/day
RfD

= 3E-4 mg/kg =
Gl = 02 =
NC = 1.39E-3 =

Shellfish Exposure

Dermal exposure

Reference dose

Gastrointestinal absorption factor
Noncarcinogenic risk

One potential exposure route is associated with theoretical shellfish direct contact at the NAS Key West

sites. This exposure route is ingestion. Example calculations for this route of exposure is presented in the

following text.
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Ingestion - RME

Shelifish ingestion exposure for heptachlor epoxide
following equation (EPA 1989d):

CF * IRssn * CF * EF * ED

IEX = s

BW * AT

where: CF = 0.00081 mg/kg =
|R3w = 54 glday =
CF = 1E-3 kg/g =
EF = 365 days/yr =
ED = 30yrs =
BW = 70kg =
AT = 25550 days =
AT oncer = 10950 days =
IEXear = 2.68E-7 mg/kg/day =
IEXponcar = 6.25E-7 mg/kg/day =

Rev. 1
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at IR 7 is estimated for an adult resident from the

Heptachlor epoxide avg. conc. in shellfish at IR 7
Ingestion rate

Conversion factor

Exposure frequency

Exposure duration

Body weight

Averaging time for carcinogens

(365 days/yr x70 yrs)

Averaging time, non-carcinogens
(365 days/yr x 30 yr)

Carcinogenic ingestion exposure
Noncarcinogenic ingestion exposure

As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/RI Report, the potential receptor for

this scenario is the adult resident.

The lifetime cancer risk for an adult resident from ingestion of heptachlor epoxide in surface water at IR 7 is

estimated as follows:

CA = IEX,, * SF

where: 1EX.,, = 268E-7 mg/kg/day =
SF = 9.1 (mg/ka/day)’ =
CA = 2.44E-6 =

Ingestion exposure
Slope factor
Carcinogenic risk

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of

Appendix C of the Supplemental RFI/Ri Report.

I EXnoncar
N C = /RfD

where. 1EX oncar
RfD
NC

6.25E-7 mg/kg/day
1.3E-5 mg/kg
4 81E-2

AIK-OES-87-5350
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Reference dose
Noncarcinogenic risk
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Ingestion - CTE

Shellfish ingestion exposure for heptachlor epoxide at IR 7 is estimated for an adult resident from the
following equation (EPA 1989d):

[EX — CF * [Ras * CF * EF * ED
BW * AT
where: CF = 0.00081 mg/kg = Heptachlor epoxide avg. conc. in shelifish at IR 7
IRew = 6.5 g/day = Ingestion rate
CF = 1E-3 kg/g = Conversion factor
EF = 365 daysfyr = Exposure frequency
ED = 9gyrs = Exposure duration
BW = 70kg = Body weight
AT = 25,550 days = Averaging time for carcinogens
(365 days/yr x70 yrs)
AT oncar = 3285 days = Averaging time, non-carcinogens
(365 days/yr x 9 yr)
IEX car = 0.67E-9 mg/kg/day = Carcinogenic ingestion exposure
IEXoncar = 7.52E-8 mg/kg/day = Noncarcinogenic ingestion exposure

As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/RI Report, the potential receptor for
this scenario is the adult resident.

The lifetime cancer risk for an adult resident from ingestion of heptachlor epoxide in surface water at IR 7
is estimated as follows:

CA=IEX, *SF

where: [1EX = 9.67E-8 mg/kg/day = Ingestion exposure
SF = 9.1 (mg/kg/day)' = Slope factor
CA = 8.80E-8 = Carcinogenic risk

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of
Appendix C of the Supplemental RFI/RI Report.

IEXnancar
NC = s

where: {EXqoncar
RfD
NC

7.52E-8 mg/kg/day = Ingestion exposure
1.3E-5 mg/kg = Reference dose
5.79E-3 = Noncarcinogenic risk
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Shellfish Exposure

One potential exposure route is associated with theoretical shellfish direct contact at the NAS Key West
sites. This exposure route is ingestion. Example calculations for this route of exposure is presented in the

following text.

Ingestion - RME

Shellfish ingestion exposure for heptachior epoxide at IR 7 is estimated for an adult resident from the
following equation (EPA 1989d):

JEX = CF * [Rgsn * CF * EF * ED
BW * AT
where: CF = 0.00081 mg/kg = Heptachlor epoxide avg. conc. in shellfish at IR 7
IRew = 54 g/day = |ngestion rate
CF = 1E-3 kg/g = Conversion factor
EF = 365 daysfyr = Exposure frequency
ED = 30yrs = Exposure duration
BW = 70Kkg = Body weight
AT = 25,550 days = Averaging time for carcinogens
(365 days/yr x70 yrs)
AToncar = 10950 days = Averaging time, non-carcinogens
(365 days/yr x 30 yr)
1EXcar = 2.68E-7 mg/kg/day = <Carcinogenic ingestion exposure
IEXponcar = 6.25E-7 mg/kg/day = WNoncarcinogenic ingestion exposure

As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/RI Report, the potential receptor for
this scenario is the adult resident.

The lifetime cancer risk for an aduit resident from ingestion of heptachior epoxide in surface water at IR 7
is estimated as follows:

CA=IEX,, *SF

2.68E-7 mg/kg/day = Ingestion exposure
9.1 (mg/kg/day)™ = Slope factor
2.44E-6 = (Carcinogenic risk

where: 1EX.
SF

It oa i

CA

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of

Appendix C of the Suppiemental RFI/RI Report.
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NC —_ IEXIIDIIC%]D

6.25E-7 mg/kg/day
1.3E-5 mg/kg
4.81E-2

where: |EXqoncar
RfD
NC

n i u
monon

Shellfish ingestion exposure for heptachlor epoxide
following equation (EPA 1989d):

JEX = CF * IRssw * CF * EF * ED
BW* AT

where: CF = 0.00081 mg/kg =
IRew = 6.5 g/day =
CF = 1E-3 kg/g =
EF = 365 dayslyr =
ED = 9vyrs =
BW = 70kg =
AT, = 25,550 days =
AToncar = 3285 days =
IEXcar = 9.67E-© mg/kg/day =
1EXoncar = 7.52E-8 mgikg/day =
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ingestion exposure
Reference dose
Noncarcinogenic risk

at IR 7 is estimated for an adult resident from the

Heptachlor epoxide avg. conc. in shellfish at IR 7
Ingestion rate

Conversion factor

Exposure frequency

Exposure duration

Body weight

Averaging time for carcinogens

(365 days/yr x70 yrs)

Averaging time, non-carcinogens
(365 days/yr x 9 yr)

Carcinogenic ingestion exposure
Noncarcinogenic ingestion exposure

As discussed in Section 3.2.4 of Appendix C of the Supplemental RFI/RI Report, the potential receptor for

this scenario is the aduilt resident.

The lifetime cancer risk for an adult resident from ingestion of heptachlor epoxide in surface water at iR 7

is estimated as follows:

CA=IEX,, *SF

where: 1EX, = 9.67E-9 mg/kg/day =
SF = 9.1 (mg/kg/day)’ =
CA = 8.80E-8 =

Ingestion exposure
Slope factor
Carcinogenic risk

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 3.2.5 of

Appendix C of the Supplemental RFI/RI Report.
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IEXH{?MC{IV
NC = AfD

where: 1EX oncar
RfD
NC

7.52E-8 mg/kg/day
1.3E-5 mg/kg
5.78E-3

ingestion exposure
Reference dose
Noencarcinogenic risk
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The following sections of Appendix A Part 5 contain site-specific histograms that present the estimated
percentage of children (age 0 to 6 years) with a blood-lead level above 10 pg/dL based on conditions
present at each applicable site and background (for comparison purposes). The histograms are output

from the IEUBK Model (v. 0.99). Also included are site-specific input parameters selected for each run of
the IEUBK Model. IR 1. IR 3, and background are included.
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LEAD MODEL Version 0.994

AIR CONCENTRATION: 0.100 ug Pb/m3

Fadoor AIR Pb Conc:

iler AIR Parameters:

Age Time Outdoors (hr) Vent. Rate
0-1 1.0 2.0
1-2 2.0 3.0
2-3 3.0 5.0
3-4 4.0 5.0
4-5 4.0 5.0
5-6 4.0 7.0
6-7 4.0 7.0
DIET: DEFAULT
DRINKING WATER Conc: 4.00 ug Pb/L DEFAULT
WATER Consumption: DEFAULT
SOIL & DUST:
Soil: constant conc.
Dust: constant conc.
Age Soil (ug Pb/qg) House Dust
0-1 680.0 680.0
1-2 680.0 680.0
2-3 680.0 680.0
o 3-4 680.0 680.0
4-5 680.0 680.0
5-6 680.0 680.0
6-7 680.0 680.0
Additional Dust Sources: None DEFAULT
PAINT Intake: 0.00 ug Pb/day DEFAULT
MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Conc: 2.50 ug Pb/dL
CALCULATED BLOOD Pb and Pb UPTAKES:
Blood Level Total Uptake
YEAR (ug/dL) (ug/day)
0.5-1: 8.9 16.87
1-2: 10.2 25.10
2-3: 9.6 26.13
3-4; 9.2 26.73
4-5: 7.7 21.78
5-6: 6.5 20.61
ey 5.8 20.21

Diet Uptake
YEAR (ug/day)

DEFAULT
30.0 percent of ocutdoor.

Water Uptake
(ug/day)

(m3/day) Lung Abs.

32.
32.
32.
32.
32.
32.
32.

(ug Pb/g)

Soil+Dust Uptake
(ug/day)

Paint Uptake
(ug/day)

OO 00000

(%)

Air Uptake
(ug/day)
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LEAD MODEL Version 0.99d

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT
Indoor AIR Pb Conc: 30.0 percent of outdoor.
.er AIR Parameters:

Age Time Outdoors (hr) Vent. Rate (m3/day) Lung Abs.
c-1 1.0 2.0 '32.0
1-2 2.0 3.0 32.0
2-3 3.0 5.0 32.0
3-4 4.0 5.0 32.0
4-5 . 4.0 5.0 32.0
5-6 4.0 7.0 32.90
6-7 4.0 7.0 32.0

DIET: DEFAULT

DRINKING WATER Conc: 4.00 ug Pb/L DEFAULT
WATER Consumption: DEFAULT

SOIL & DUST:
Soil: constant conc.
Dust: constant conc.

Age Scil {(ug Pb/g) House Dust (ug Pb/g)
0-1 174 .6 174 .6
1-2 174 .6 174.6
2-3 174 .6 174.¢6
. 3-4 174 .6 174.6
4-5 174.6 174 .6
5-6 174.6 174.6
6-7 174.6 174 .6

Additional Dust Sources: None DEFAULT
PATNT Intake: 0.00 ug Pb/day DEFAULT
MATERNAL, CONTRIBUTION: Infant Model

Maternal Blood Conc: 2.50 ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

Blood Level Total Uptake Soil+Dust Uptake
YEAR (ug/dL) (ug/day) (ug/day)
0.5-1 3.8 7.05 4.11
1-2: 4.2 10.07 6.47
2-3: 3.9 10.56 6.54
3-4: 3.7 10.59 6.61
4-5 3.2 8.96 4,99
5-6 2.8 8.76 4.52
- 2.5 8.88 4.28
Diet Uptake Water Uptake Paint Uptake

YEAR (ug/day) (ug/day) (ug/day)

(%)

Air Uptake
(ug/day)



0.5-1 2.55 0.37 0.00 0.02
1-2 2.65 0.%2 0.00 0.03
2-3 3.00 0.96 0.00 0.06
3-4 2.92 0.99 0.00 0.07
4-5 2.86 1.05 0.00 0.07
5-6 3.04 1.11 0.00 0.089
6-7 3.37 1.13 0.00 0.0%9
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LEAD MODEL Version 0.994

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT
Izdoor AIR Pb Conc: 30.0 percent of outdoor.
' er AIR Parameters:

Age Time Outdoors (hr) Vent. Rate (m3/day) Lung Ab
0-1 1.0 2.0 32.
i-2 2.0 3.0 32.
2-3 3.0 5.0 32.
3-4 4.0 5.0 32.
4-5 4.0 5.0 32.
5-6 4.0 7.0 32,
6-7 4.0 7.0 32.
DIET: DEFAULT
DRINKING WATER Conc: 4.00 ug Pb/L DEFAULT
WATER Consumption: DEFAULT
SOIL & DUST:
Soil: constant conc.
Dust: constant conc.
Age Soil (ug Pb/qg) House Dust (ug Pb/g)
0-1 566.0 566.0
1-2 566.0 566.0
2~3 566.0 566.0
“~3-4 566.0 566.0
4-5 566.0 566.0
5-6 566.0 566.0
6-7 566.0 566.0
Additional Dust Sources: None DEFAULT
PAINT Intake: 0.00 ug Pb/day DEFAULT
MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Conc: 2.50 ug Pb/dL
CALCULATED BLOOD Pb and Pb UPTAKES:
Blood Level Total Uptake Soil+Dust Uptake
YEAR (ug/dL) (ug/day) (ug/day)
0.5-1: 7.9 14.83 12.15
1-2: 9.0 22.03 18.81
2-3: 8.4 22.92 19.26
3-4; 8.1 23.37 19.71
4-5; 6.7 15.04 15.28
5-6: 5.7 18.05 13.99
ros 5.1 17.75 13.33
Diet Uptake Water Uptake Paint Uptake

YEAR (ug/day) {(ug/day) (ug/day)

Air Uptake
(ug/day)



0.5-1: 2.33 0.34 0.00 0.02
1-2: 2.37 0.82 0.00 0.03
2~3: 2.73 .87 0.00 0.06
3-4: 2.68 0.91 0.00 0.07
4-5: 2.70 0.99 0.00 6.07
5-6: 2.90 1.06 0.00 0.09
6-7: i 0. 0
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LEAD MODEL Version 0.99d4

AIR CONCENTRATION: 0.100
I=door AIR Pb Conc: 30.0
er AIR Parameters:

ug Pb/m3 DEFAULT
percent of outdoor.

Age Time Outdoors (hr) Vent. Rate (m3/day) Lung Ab
0-1 1.0 2.0 32.
i-2 2.0 3.0 32.
2-3 3.0 5.0 32
3-4 4.0 5.0 32.
4-5 4.0 5.0 32.
5-¢ 4.0 7.0 32.
6-7 4.0 7.0 32

DIET: DEFAULT

DRINKING WATER Conc: 4.00 ug Pb/L DEFAULT

WATER Consumption: DEFAULT

SOIL & DUST:

Scil: constant conc.
Dust: constant conc.
Age Soil (ug Pb/g) House Dust {(ug Pb/g}
0-1 157.7 157.7
1-2 157.7 157.7
2-3 157.7 157.7
™3-4 157.7 157.7
4-5 157.7 157.7
5-6 157.7 157.7
6-7 157.7 157.7
Additional Dust Sources: None DEFAULT
PAINT Intake: 0.00 ug Pb/day DEFAULT
MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Conc: 2.50 wug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

Blood Level Total Uptake Soil+Dust Uptake

YEAR (ug/dL) (ug/day) (ug/day)
Q0.5-1: 3.6 6.68 3.73
1-2: 4.0 9.49 5.88
2-3: 3.7 9.97 5.93
3-4; 3.5 9.99 6.00
4-5: 3.0 8.50 4,52
5-6: 2.6 8.34: 4.09
€ 2.4 8.48 3.87

Diet Uptake Water Uptake Paint Uptake
YEAR (ug/day) (ug/day) (ug/day)

COO0OO0OOOCO0C

Air Uptake
{ug/day)



0.5-1 2.56 0.37 0.00 0.02
1-2 2.66 D.92 0.00 0.03
2-3 3.01 0.97 0.00 0.06
3-4 2.93 i1.00 0.00C 0.07
4-5 2.87 1.05 0.00 0.07
5-6 3.05 1.11 0.00 0.09
6-7 3.37 1.14 0.00 0.09
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LEAD MODEL Version 0.99d

ATIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT
Indoor AIR Pb Conc: 30.0 percent of outdoor.
Other AIR Parameters:

Age Time Outdoors (hr) Vent. Rate (m3/day) ILung Abs. (%)
0-1 1.0 2.0 32.0
1-2 2.0 3.0 32.0
2-3 3.0 5.0 32.0
3-4 4.0 5.0 32.0
4-5 4.0 5.0 32.0
5-6 4.0 7.0 32.0
6-7 4.0 7.0 32.0

DIET: DEFAULT

DRINKING WATER Conc: 4.00 ug Pb/L DEFAULT
WATER Consumption: DEFAULT

SOIL, & DUST:
Soil: constant conc.

Dust: constant conc.
Age Secil (ug Pb/g) House bust (ug Pb/g)
0-1 48.3 48.3
1-2 48 .3 48.3
2-3 48 .3 48.3
3-4 48.3 48.3
4-5 48.3 48.3
5-6 48.3 48.3
6-7 48.3 48 .3

Additional Dust Sources: None DEFAULT
PAINT Intake: 0.00 ug Pb/day DEFAULT
VMATERNAIL CONTRIBUTION: Infant Model

Maternal Blood Conc: 2.50 ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

Blood Level Total Uptake Soil+Dust Uptake
YEAR (ug/dL) (ug/day) {ug/day)
J.5-1 2.3 4.21 1.17
1-2 2.4 5.60 1.86
2-3 2.2 6.03 1.87
3-4 2.1 5.98 1.88
4-5 1.8 5.46 1.41
5-6 1.7 5.58" 1.27
6-7 1.6 5.86 1.20
Diet Uptake Water Uptake Paint Uptake Air Uptake

YEAR (ug/day) {ug/day) (ug/day) (ug/day)



0.5-1: 2.64 0.38 0.00 0.02
1-2: 2.75 0.95 0.00 0.03
2-3: 3.10 0.99 0.00 0.06
3t 3.01 1.02 0.00 0.07
4 : 2.92 1.07 0.00 0.07
5-6: 3.09 1.13 0.00 0.09
6-7: 3.41 1.15 0.00 0.09



100

o8

50

e

60

e

40

PROBABILITY PERCENT

38

20

i0

LEAD &.994

1 L L 1 1

T T T T T
Cutoff: 16.00 ug/dL
Geo Mean (GM) = 2.1
Intersect: A.83 «

158 o

2 3 9

BLOOD LEAD CONCENTRATION <(ug/dL)

@ to 84 Months



T
~
A R
N
-
w T
£ Q
¢ 9O
a m
R
-
¥
-
-
.y -]
-
g ¥
R 0
e =
& 3
B I

LEAD 8.994

iy

— T 1 T T— 7T T T T T T Rl

Cutoff:
“% Above:
% Below:
G. Mean:

| 1 ] 1 1 Il 3 | Y

T T i Ll
18.8 ug/d4dL
9.683
99.97
2.1

3 1 ] 6 ? 8

BLOOD LEAD CONCENTRATION C(ug/dL)>
2 to 84 Months

11



Rev. 1
6/18/97

HISTOGRAMS FOR
'BACKGROUND - SURFACE SOIL DATA
‘BASED ON CTE EXPOSURE

AIK-OES-97-5350 E AB2 i CTO 0007



LEAD MODEL Version 0.994

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT
T oor AIR Pb Conc: 30.0 percent of outdoor.
v .er AIR Parameters:

Age Time Outdoors (hr) Vent. Rate (m3/day) Lung Abs.
0-1 1.0 2.0 32.0
1-2 2. 3.0 32.0
2-3 3.0 5.0 32.0
3-4 4.0 5.0 32.0
4-5 4.0 5.0 32.0
5-6 4.0 7.0 32.0
6-7 4.0 7.0 32.0
DIET: DEFAULT
DRINKING WATER Conc: 4.00 ug Pb/L DEFAULT
WATER Consumption: DEFAULT
SOIL & DUST:
Scil: constant conc.
Dust: constant conc.
Age Soil (ug Pb/g) House Dust (ug Pb/g)
0-1 15.7 15.7
1-2 15.7 15.7
_2-3 15.7 15.7
-4 15.7 15.7
4-5 15.7 15.7
5-6 15.7 15.7
6-7 15.7 "15.7
Additional Dust Sources: None DEFAULT
PAINT Intake: 0.00 ug Pb/day DEFAULT
MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Conc: 2.50 ug Pb/dL
CALCULATED BLOOD Pb and Pb UPTAKES:
Blood Level Total Uptake Soil+Dust Uptake
YEAR (ug/dL) (ug/day) (ug/day)
J.5-1: 1.9 3.45 0.38
1-2: 1.9 4.39 0.61
2-3: 1.8 4.81 0.61
3-4: 1.7 4.74 0.62
4-5; 1.5 4 .53 0.46
5-4. 1.5 4.74 0.41
6 1.4 5.06 0.39
Diet Uptake Water Uptake Paint Uptake

YEAR (ug/day) (ug/day) (ug/day)

(

o\°

)

Air Uptake
(ug/day)



0.5-1 2.66 0.38 0.00 0.02
1-2 2.78 0.96 0.00 0.03
2-3 3.13 1.00 0.00 D.06
3-4: 3.03 1.03 0.00 0.07
4-5 2.93 1.07 0.00 0.07
5-6 3.10 1.13 0.00 0.09
6-7 3.42 1.15 0.00 0.09
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1.0 INTRODUCTION

This sampling and analysis plan addendum describes the ecological sémpling to be conducted at three
solid waste management units (SWMUs), four Installation Restoration (IR) Sites, and one Area of
Concern (AOC) at Naval Air Station (NAS) Key West. This addendum is provided in accordance with the
Supplemental Resource Conservation and Recovery Act (RCRA) Facility Investigation/Remedial
Investigation (RFI/RI) Work Plan and Sampling and Analysis Plan (SAP) prepared by ABB Environmental,
Inc., dated December 6, 1995. The sites to be investigated include SWMU-4, SWMU-5, SWMU-7, IR-1,
IR-3, IR-7, IR-8, and AOC-B.

No biological sampling at these eight sites has been conducted as part of the RFI/RI process to date.
Based on the resuits of contaminant screening described in the RFI/R! report (IT, 1994), Brown & Root
Environmental (B&R ENVIRONMENTAL) proposes to conduct tissue analyses of biological samples
collected at seven of the eight sites to obtain additional information on the toxicity of contaminants to
ecological receptors at those sites. Chemical analyses of tissue will provide a direct measurement of
contaminant accumulation in ecological receptors. This is especially important where migration of

contaminants to marine waters is potentiaily occurring.

The objectives of the ecological (i.e., biological) sampling are to measure contaminant concentrations in
ecological receptors at or near the sites using laboratory tissue analysis; and to determine the potential
impacts on individual organisms resulting from exposure to contamination, and subsequent community-
level effects, if any. Thus, the ecological effects of site-associated contamination will be assessed by

characterizing the nature and extent of contamination in biota located at the sites.

This document provides details of the biological sampling events to be conducted at the sites mentioned
above, as well as at five locations that have been chosen to represent background conditions in the Key
West area. Three background locations and four SWMUs on Boca Chica Key were sampled in January
and February, 1996. Procedures and protocols for sampling and analyses of groundwater, surface water,
sediment, and soil will be conducted in accordance with the final work plan and SAP submitted by ABB

Environmental Services (1995), and are not discussed in this addendum.

Section 2.0 of this document describes each investigation site and associated ecological sampiing
requirements. Section 3.0 provides similar information on background sites. Section 4.0 briefly describes
the life histories of aquatic organisms selected for collection. Section 5.0 describes sampling procedures

and protocols.

AlK-OES-96-5708,-Rev. 1 1-1 08/2/96



Pertinent documents were reviewed prior to the preparation of this sampiing plan addendum, with
emphasis on two documents: (1) Ecological Survey of U.S. Navy Property in the Lower Florida Keys,
Monroe County, Florida, August 1994, prepared by the Florida Natural Areas Inventory, and (2) Final
Report of RFI/RI (Phase I) for NAS Key West, June 9, 1994, by IT Corporation. In addition, B&R
ENVIRONMENTAL biologists conducted a qualitative ecologiéal survey of all sites during June 24-27,
1996. During the survey, potential ecological receptors and exposure pathways were investigated, and
habitats were characterized by identifying vegetative cover types and dominant taxa. Based on the field
surveys, locations have been determined from which soil, water, sediment, and biclogical samples will be

collected for chemical analyses.
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2.0 INVESTIGATION SITES AND ACTIVITIES

Site locations are shown in Figure 2-1, and the number and types of samples proposed for collection and
subsequent laboratory analyses are listed in Table 2-1. Site descriptions, histories, and previous sampling
results are discussed in detail in Appendix K of the RFI/R! (IT, 1994) and are summarized in the RFI/RI
Work Plan and SAP (IT, 1994).

Standard laboratory toxicity tests, using a variety of species introduced to surface-water, sediment, and
soil samples, were considered for this project. However, the results of toxicity tests depend on a variety of
factors (salinity, test species, etc.) and conclusions from such tests are often confounded by conditions
other than site-related contamination. Tissue analysis, on the other hand, provides a direct measurement
of contaminant accumulation. Thus, biological sampling will be limited to tissue analyses, and toxicity
tests will not be conducted in this study. Previous investigations at other SWMU and at three background
sites on Boca Chica Key in January-February, 1996 employed toxicity testing. The results of these
extensive tests were inconclusive and led to the decision that further toxicity tests would be of limited
value at NAS Key West.

In general, aquatic sampling sites at NAS Key West consist either of water bodies with little or no
connection to marine waters, and sites that are adjacent to the Gulf of Mexico or the Atlantic Ocean.
Aquatic‘ biological samples at the "inland" sites will consist largely of fish and crabs. Most of the inlénd
sites are shallow water lagoons where only minnow-sized fish are expected. Nevertheless, larger fish will
be collected from these sites if available. However, fish will not be targeted for collection from the
“shoreline” sites. Since these sites are adjacent to open marine waters, it is assumed that fish are
transient in these areas. Thus, the analyses of fish tissue from waters near these sites would prcbably not
provide useful data. Aquatic biological samples at shoreline sites will consist of species that are less
transient than fish. Primary target organisms at shoreline sites are crabs and sea urchins, supplemented

by clams, oysters, snails, lobsters, seagrass, etc. (See Section 4.0).

The sampling of macroinvertebrates was considered for this sampling plan, but macroinvertebrates are so
small that collection of a quantity sufficient for tissue analyses of more than a few samples would not be
feasible. A study of the abundance and diversity of macroinvertebrates was also considered. However,
the unique nature of each proposed sampling site would probably result in differing macroinvertebrate
community struciure among sites, even in the possible absence of contamination. Thus,

macroinvertebrate sampling is not proposed for this project.

AlK-OES-96-5706, Rev. 1 2-1 08/2/96
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TABLE 2-1

NUMBER OF BIOLOGICAL SAMPLES PROPOSED FOR COLLECTION AND CHEMICAL ANALYSIS
NAS KEY WEST
BOCA CHICA KEY, FLORIDA

Sea Urchin Terrestrial Aquatic
Site Fish | Crab and Other’ Vegetation’ | Vegetation
SWMU-4 15 5 - 3 . -
SWMU-5 15 5 5 3 -
SWMU-7 - - - 3 -
IR-1 - 10 10 - 3
IR-7 - 10 10 - 3
IR-8 - 10 10 - 3
AOC-B 25 10 10 - -
Background Sites
Background 4 (Dredgers Key) - 10 10 - 3
Background 5 (Cayoagua Island) - 10 . 10 - 3
Background 6 {Coppitt Key) 15 10 - - -
Background 7 (Eastern Key West) 15 10 - - -
Background 8 (Wisteria Island) - 10 : 10 - 3
Total Analyses: 85 95 75 9 18

Total Analyses: 282

! Depending on availability, sea urchins will be supplemented with species such as clams, oysters, lobsters, snails,
etc.

? Terrestrial vegetation will be sampled only where habitat for the endangered lower keys marsh rabbit exists on or
near the site.

2.1 SWMU-4, BOCA CHICA AIMD BUILDING A-980

A large, shallow (<8 inches) lagoon is located north of AIMD Building A-980. The lagoon receives surface-
water runoff, and possibly groundwater seepage, from the area surrounding AIMD Building A-980.
Wading birds are known to fdrage on small minnows in this area. Therefore, minnows will be collected
from the lagoon to determine body burdens of contaminants in aquatic receptors and possible food chain
transfer. In addition, because the marshy areas surrounding the lagoon are utilized by the endangered
lower keys marsh rabbit (Sylvilagus palustris hefneri), vegetation samples will be collected from plant
species known to be used as forage by this mammal. Crabs are probably rare at this site (none were

seen during the June 1996 site visit) but will be collected, if possible.
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2.2 SWMU-5, BOCA CHICA AIMD BUILDING A-990

Runoff from this site drains to a concrete ditch, then through a grassy swale into a small, shallow ponded
area west of the site. The ponded area is connected to a large lagoon by a culvert underneath a paved
road. Aguatic receptors suitabte for collection and tissue analysis from this ponded area may be limited to
minnows. Therefore, minnows will be targeted for sampling. Terrestrial plant species known to be used
as forage by marsh rabbits will be sampled from the grassy area between the end of the concrete

drainage ditch and the ponded area west of the site.
2.3 SWMU-7, BOCA CHICA BUILDING A-824

A small pond, 30 ft x 30 ft in area, is located approximately 50 ft north of a chain link fence surrounding
Building A-824. A short ditch cut into the surficial limestone adjoins the south end of the pond. Because
of the small size of the pond and ditch, and their poor quality as aquatic habitat, no aquatic biological
sampling is proposed. However, since the nearby area is known to be inhabited by marsh rabbits,

vegetation sampies will be collected from plant species known to be consumed by rabbits.
24 IR SITE 1, TRUMAN ANNEX OPEN DISPOSAL AREA

IR Site 1 is located adjacent to the Atlantic Ocean shoreline. The shoreline receives surface water runoff
from the site, and groundwater beneath the site presumably seeps into the ocean. Because fish ére
transient in open marine waters, the analyses of fish tissue from water adjacent to this site would probably
not provide data useful for a determination of site-related contamination. i is anticipated that crabs and
sea urchins will be the most appropriate organisms to collect for tissue analyses. Sessile filter feeders,
such as clams and oysters, are known to accumulate contaminants from the water column, and will be
collected if available in quantities sufficient for laboratory analyses. Seagrass will also be collected for

taboratory analyses.
25 iR SITE 3, TRUMAN ANNEX DDT MIXING AREA
The use of this small (Y4 acre} area of turf grass by ecological receptors is insignificant. In addition,

remediation of contaminated soil has been conducted at this site. As a result, no biological sampling is

proposed for IR-3.
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2.6 IR SITE 7, FLEMING KEY NORTH LANDFILL

This site is bounded on the east and west by the Gulf of Mexico. Both shorelines receive surface watér
runoff, and presumably groundwater seepage, from IR-7. Crabs and sea urchins are proposed as the
maost appropriate organisms to collect for tissue analyses. Sessile filter feeders, such as clams and
oysters, will be collected if available in quantities sufficient for laboratory analyses. Seagrass will also be

collected for laboratory analyses.
27 IR SITE 8, FLEMING KEY SOUTH LANDFILL

This site is adjacent to the Guif of Mexico. The marine waters along the site receive surface water runoff,
and presumably groundwater seepage, from IR-8. Species targeted for collection are the same as at IR-1

and IR-7 and consist of crabs, sea urchins, clams, oysters, and seagrass, if available.
2.8 AOC-B, BIG COPPITT KEY ABANDONED CIVILIAN DISPOSAL AREA

A canal near the north end of this site presumably receives surface water runoff and groundwater seepage
from AOC-B. The canal is not connected to marine surface water. The aquatic habitat at this siie djffers
from other sites by being deep enough for large fish that do not have access to open marine waters. Fish
and crabs are proposed for collection from the canal. The number of fish targeted for collection at this site

(n=25) includes 15 minnow composite samples and 10 larger fish taken in gill nets.
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3.0 BACKGROUND SAMPLING LOCATIONS

In addition to biological sampling at the sites discussed above, five background sampling areas will be
investigated. At each background site, biological and nonbiological samples will be collected for analysis.
Analytical results from these background sites and from three previously sampled background sites on
Boca Chica Key will form the basis for background comparison to SWMU/IR/AOC samples for both

biological and nonbiological/contaminant samples.
341 BACKGROUND 4 (DREDGERS KEY)

Dredgers Key is ¥2 mile north of Key West and 1 mile east of Fleming Key. Various U.S. Navy facilities
exist on the island, including the Navy Exchange and Commissary, and several homes. The northeastern
portion of the island is relatively undeveloped. Mangroves grow adjacent to a narrow sandy shoreline in
this area, and sea grass communities exist in nearshore waters. A small, undeveloped, mangrove-
covered island is located approximately 200 meters soﬁth of the eastern tip of Dredgers Key; biological
samples will be collected in the water between Dredgers Key and the nearby mangrove island. Crabs and
sea urchins are proposed as primary species for tissue analyses, with seagrass oysters, clams, etc. as

available.
3.2 Background 5 (Cayoagua Island)

Cayoagua is a group of four small mangrove islands located in the Gulf of Mexico approximatsly 3 miles
north of Stock island. The islands are largely covered by mangroves, and no buildings or structures of
any type exist on the islands. Sea grass communities occur in the vicinity of the islands. Samples
targeted for collection are the same as at Background 4, and consist of crabs and sea urchins, with

oysters, clams, seagrass, etc. as available.
3.3 BACKGROUND 6 (COPPITT KEY)
Background 6 is a shallow lagoon in the relatively undeveloped eastern portion of Coppitt Key. Scattered

mangroves occur along the shoreline. Organisms targeted for collection here consist primarily ¢f minnows

and crabs.
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3.4 -~ BACKGROUND 7 (EASTERN KEY WEST)

Background 7 is located in the northeastern section of a large pond/lagoon north of the Key West
International Airport. The eastern edge of the lagoon is covered by mangroves. Samples will be coliected
from locations in the area that appear to be least impacted by development. Organisms targeted for

collection here consist primarily of minnows and crabs.
3.5 BACKGROUND 8 (WISTERIA ISLAND)

Wisteria Island is located approximately % mile northwest of Key West. No development exists on the
island, which is covered with Australian Pines. The sandy shoreline consists of crushed limestone and
coral. Samples targeted for collection are the same as at Background 4, and consist of crabs and sea

urchins, with oysters, clams, seagrass, etc. as available.
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4.0 AQUATIC SPECIES PROPOSED FOR SAMPLING

4.1 FISH

Several small, minnow-like fish species are found in the lower Florida Keys. The most common minnows
found at the sites described above inciude the sailfin molly (Poecilia latipinna), mosquitofish (Gambusia
sp.), sheepshead minnow (Cyprinodon variegatus), killifish (Fundulus sp.), crested goby (Lophogobius
cyprinoides), and fat sleeper (Dormitor maculatus). The sailfin molly feeds mostly on algae and vascular
plants, but will eat mosquito larvae when available. Mosquitofish feed primarily on mosquito larvae, but
also eat larvae of other insects and zooplankton. Gobies and sleepers feed on small crustaceans and
insect farvae. Killifish and sheepshead minnow are omnivorous, feeding on algae, insect larvae, small
crustaceans, and annelid worms. All of these species are relatively short lived, less than three years in
most instances. Schools of minnows (some of which were identified as sheepshead minnow) were
observed in the small ponds at SWMU-4 and SWMU-5 during the June 1996 site visit.

Larger predators, such as ladyfish and tarpon, are also found in NAS Key West ponds and lagoons and
may be present at AOC-B. Ladyfish (Elops saurus) tolerate a wide range of salinities, occurring in low-
salinity estuaries and tidal creeks as well as offshore in the open ocean. Ladyfish are prirharily
piscivorous, feeding on menhaden, mosquitofish, pinfish, sheepshead minnows and other small bait fish.
They may live as long as 10 vears. Tarpon (Megalops atlanticus) also occur in coastal waters, where they
feed on crabs and small fish. Tarpon reach sexual maturity at six or seven years of age and may live as
long as 15-20 years.

4.2 - SEA URCHIN

Sea urchins are members of the Class Echinoidea, which includes sea urchins and sand dollars. Most
sea urchins are adapted for life on hard bottoms, on which they move with their tube feet and to a lesser
extent their spines. They graze on algae and other microorganisms attached to rocks and shells, scraping
the encrusted algae with their complex jaw apparatus, called Aristotle's lantern. Most sea urchins are
secretive, hiding during the day in protected locations (among coral, in rock crevices) and emerging at
night to feed in the open. Sea urchins require relatively clean, well oxygenated, circulating water, and
avoid still, shallow areas that are silty or that become too hot during the day (above 35°C). Sea urchins
grow rapidly in the first two years of life, then growth slows considerably. They may live as long as four or
five years. Known predators of sea urchins include wrasses (e.g., the hogfish), triggerfishes, grunts,

porgies, porcupinefishes, and toadfishes. Several species of sea urchin are found in Key West waters.
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These include the long-spined black sea urchin, the brown rock urchin, and several rock-boring and reef
urchins of the genus Echinometra. Population densities of sea urchins appear to be particulariy high in the
vicinity of IR-7 and IR-8.

4.3 BLUE CRAB

Blue crabs (Callinectes sp.) belong to the "swimming crab" family Portunidae, whose members include the
fady crabs of the genus Ovalipes and the speckled crab, Arenaeus cribarius. The fifth set of legs (hind
legs) in this group are flat and paddle-shaped, adapted for swimming. The blue crab is harvested by
commercial fishermen throughout Florida coastal waters. Female blue crabs spawn in high salinity bays
or offshore ocean waters where eggs hatch into planktonic larvae. Planktonic larvae begin developing in
the open ocean and then migrate as post-larvae into estuaries where they settle to the bottom and
continue growing and molting, ultimately becoming mature adults. Mating occurs in lower salinity
estuaries. The females then migrate back to high salinity areas to spawn while the males remain in the
estuaries. In nearshore areas, blue crabs are generally found in shallow water over sand or mud bottoms
and are often associated with submerged aquatic vegetaﬁon. Biue crabs have a varied diet, and will feed
on many species of animals including fiddier crabs. They will also eat dead and dying animals. Blue
crabs are believed to be present at most, if not all, of the SWMUs and IR sites that have an outlet to the
Atlantic Ocean or the Gulf of Mexico. Fish that feed on crabs include tarpon, cobia, snook, bonefish,

skates, and rays.
4.4 STONE CRAB .

The stone crab (Menippe mercenaria), another important commercial species, is found along the
southwest Gulf Coast from the Florida Keys to Tampa Bay. Juvenile stone crabs are found in estuaries
with shell, rock, or sea grass substrates, but adult crabs move to deeper water, where they burrow in soft
substrates or live in sea grasses. Stone crabs belong to the family Xanthidae, which includes the stone
crab and a number of other so-called mud crabs that are not pursued by divers and commercial crabbers.
Dead stone crabs and stone crab shells were seen washed up on shore at IR Sites 7 and 8 during the
June 1996 site visit, and crab traps (floats) were also seen in these areas generally 50 meters or more
from shore. It may be possible io collect juvenile stone crabs near the shoreline. As noted previously, a

variety of fish feed on crabs in estuarine and marine waters.
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4.5 OYSTERS

Flat tree oysters (/sognomon sp.), sometimes referred to as "mangrove" oysters, are found at several
SWMUs and may be present at some background sites and at AOC 8. They range from south Florida to
Brazil. These oysters are very flat and thin shelled, and are found growing in clumps on rocks and on the
roots of mangroves, most often the prop roots of the red mangrove. Like all bivalves, tree oysters are filter
feeders that pump water through their gills and strain out microscopic organic matter. A number of south
Florida fish species are known to feed on moliusks and may feed to some extent on mangrove oysters.

These include pigfish, sheepshead, pinfish, Atlantic croaker, and black drum.
4.6 SPINY LOBSTER

The spiny lobster (Panulirus argus) supports major commercial fisheries in south Florida and the
Caribbean. It feeds on a variety of slow-moving animals, including gastropod and bivalve moliusks,
crustaceans, and echinoderms. The spiny lobster spawns in offshore waters along the fringes of reefs in
late spring and early summer. Planktonic larvae inhabit‘the open ocean and, after metamorphosing into
post-larvae (which swim rather than drift), move shoreward. After another series of molts, benthic post-
larvae become juveniles that hide among seagrass beds, rocks, and rubble. Late juveniles and adults
aggregate in sheltered areas in protected bays and estuaries with high salinity. Sheltered areas inblude
mangrove roots, holes in limestone rock, rocky outcroppings and ledges. Many Iobsters approaching
sexual maturity emigrate offshore in the spring, dispersing along the reefs that paraliel the Fiorida Keys.
Research indicates that more females than males emigrate offshore. There is apparently a return
migration to shallow waters after larvae are released in early summer. Adults remain in shallow waters
until fall, when water temperatures drop and fall storms arrive. At this time, adults of both sexes move
offshore to deeper waters. Octopi, crabs, and small fish feed on early benthic stages (post-larvae). Large
predators (groupers, jewfish, sharks, and sea turtles) prey on both juvenile and adult lobsters. Spiny

lobsters were observed at IR 8 in June 1996, and may be sampled if present in sufficient numbers.
4.7 GASTROPODS

The Class Gastropoda includes snails, limpets, periwinkles, conchs, and whelks. Representatives of each
of these groups are found in the Florida Keys and the Caribbean. Snails were observed in rocky, intertidal
areas of IR Sites 1, 7, and 8 in June 1996. Specimens were collected and attempts are being made to
identify the species. Two conch species, Strombus gigas and Strombus raninus, were found in seagrass

beds adjacent to IR 7 and IR 8. Tissue samples from snails may be analyzed if (1) snails are numerous
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enough to yield sufficient tissue and (2) there is adequate life history information on the species in
question to permit interpretation of tissue levels of contaminants. The use of conchs as a species for

collection is uncertain because numbers have been drastically reduced by over-harvesting.
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5.0 SAMPLING PROCEDURES AND PROTOCOLS

Biological samples will be analyzed for metals, pesticides, and PCBs. Based on previous experience with
fish and oyster tissue from Boca Chica Key, analyses will not be conducted for voiatile and semivolatile
organic compounds. During January, 1996, fish and mangrove oysters were collected from background
and SWMU sites on Boca Chica Key and analyzed for a wide range of contaminants. No volatile or
semivolatile compounds were detected in any of the 60 fish and oyster samples collected from SWMU
sites. No volatile compounds were detected in any of the 56 fish and oyster samples collected from three
background sites. Semivolatile compounds detected in tissue from backgroimd sites were limited to bis(2-
ethylhexyl)phthalate in 5 of 53 fish, phenot in 4 of 53 fish, and pyridine in 4 of 53 fish and in 3 oyster
samples. Because of the low concentrations detected and the extremely low frequency of detection of
volatile and semivolatile compounds, analyses of these compounds will not be conducted on tissue

collected during the present study.

Smali fish will be collected using seines, dip nets, and funnel traps. Larger fish will be collected where
available at inland sites such as AOC-B, using gillnets. Crabs will be collected using standard crab traps.
Sea urchins, clams, oysters, conchs, and lobsters may be collected by hand where available in shallow
water. Appropriate collection permits will be obtained. All samples will be collected, frozen, and shipped

to the analytical laboratory in accordance with established chain-of-custody procedures.

There is a possibility that key silversides (Menidia conchorom) and mangrove rivulus (Rivulus
marmoratus) occur at some sites. The Florida Game and Fresh Water Fish Commission lists the key
silversides as threatened and the mangrove rivulus as a species of special concern. If any individuals of

either of these species are captured, they will be immediately reieased.
5.1 GENERAL AQUATIC SURVEY

General field observations of physical conditions (water depth, bottom type, cover type and extent,
channel/basin morphology) and diurnal field measurements of physical/chemical water quality parameters
(pH, conductivity/salinity, dissolved oxygen, and water temperature) will be made using portable field
instrumentation at each site at least once during the sampling period to assist in interpretation of tissue

sampling results.

Fish will be removed from collection devices at frequencies appropriate to minimize fish mortality or

deterioration. Other aquatic samples (shellfish and sea urchins) will be collected by hand or with substrate
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rakes. Only live organisms will be taken. Upon collection, samples will be identified to species and
enumerated. In this process, priority will be given to segregating and returning to the source water as
soon as possible any special status species (e.g., key silverside, mangrove rivulus) noted in the collection
to minimize the potential for mortality. Individuals of species targeted for tissue analysis will be
segregated by species in plastic bags and placed on wet ice immediately for iater processing, as noted
below. Standard measurements (total length, etc.) will be obtained for individuals of remaining (non-
target) species as appropriate to provide indication of generai health of resident populations (e.g.,
presence of multiple size classes, evidence of stunting, etc.). Healthy non-target fish will be returned to
the source waterbody; expired or disabled fish will be disposed of in accordance with provisions in the
scientific collecting permit issued for this work. Any observed physical abnormalities (e.g., lesions
ectoparasites, fungal/bacterial infections) will be documented during the collection of the biological
samples.

General field observations, sampling/measurement parameters and methods (e.g., gear type, methods,
calibration data, sampling times, responsible crew member) and resulting sampling/measurement data
(é.g., physical/chemical measurements; fish and shellfish species composition, abundance, lengths,
weights) will be recorded in ink on standard aquatic field survey data sheets. A formal field notebook will
be maintained to document fieid activities, including any problems and deviations from plans and
procedures, with appropriate references to standard data sheets, for all field sampie collection‘ and

processing activities (i.e., general aquatic survey and tissue sample collection and preparation).
5.2 TISSUE SAMPLE COLLECTION AND PREPARATION

Laboratory chemical anaiyses will be conducted on whole-body samples of fish, small crustaceans, and
soft-shell crabs. Analyses of soft tissue (muscle/viscera) will be conducted on bivalves, sea urchins, blue
crabs, stone crabs, and large crustaceans. The soft tissue wiil be removed from these organisms at the

testing laboratory.

Sample collection and preparation for tissue analysis will be conducted in accordance with Florida
Department of Environmental Protection (FDEP) standard operating procedures (FDEP 1992) and
relevant guidance (e.g., EPA 1981, 1993) to the extent appropriate for whole fish and shelifish analysis for
ecological risk assessments. Any deviation from FDEP SOPs will be discussed and resolved with FDEP

prior to sampling. Essential elements of this protocol are as foliows:

Sample Composition - Organisms potentially useful as samples for tissue analysis will be segregated by

species and size class, placed in plastic bags, temporarily labeled, and placed on wet ice upon collection.
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Each sample will consist of a single species and may consist of one or more individuals, depending on
sampling success and minimum sample weight requirements for analysis. A minimum of 30 grams per
sample is established as an initial target; final minimum weight requirements will be established in
consultation with the selected analytical laboratory. Other organisms useful as samples will be segregatecj
by species and size class, and processed as described above.

Preservation of Sample Integrity - All reasonable efforts will be made to preserve sample integrity in
collecting, processing, preserving, and packaging samples for shipping by preventing loss of contaminants
from samples, by preventing contamination of these samples from other sources, and preventing
deterioration of tissue. Specific measures will include (1) segregating individual fish or fish in a size class
potentially comprising separate samples in plastic bags upon collection; (2) decontaminating sampling
equipment that could potentially come in contact with samples (e.g., measuring boards, balances) using
Liquinox, Alconox, or comparable detergent and rinsates as required by FDEP SOPs prior to initiating
sampling, between sampling sites, and between processing of individual samples; (3) wearing disposable
gloves for processing and changing gloves as necessary to minimize cross-contamination; and (4)
packaging samples or sample components separately fdr shipment. Care will be taken during collection
not to breach individual shellfish shells with sampling equipment, such as rakes or knives. Only live
individuals will be taken. Proper decontamination procedures and cross-contamination avoidance

methods will be employed during shellfish collection, as per EPA guidance (EPA, 1993).

Sample Processing, Packaging and Shipping - Tentatively designated biological samples (consisting of

appropriately segregated, bagged, and tagged specimens placed on wet ice upon collection) will be
processed and packaged for shipment as soon as possible after collection. Individual specimens will be
measured for wet weight and maximum total length. Only length ranges and total weight will be recorded
for composite samples of enumerated small fish specimens. Data will be recorded on standard field data
sheets. Sample specimens will then be wrapped in extra-heavy-duty aluminum foil (spines will be clipped
before wrapping to prevent puncture of packaging). If deemed acceptabie based on discussions with
FDEP and the analytical laboratory, composite samples consisting of numerous small specimens might be
wrapped as unit samples. A standard sample identification tag will be completed and taped to each foil
package, which will in turn be sealed in a plastic bag and either frozen for later shipment or packed in ice
for immediate shipment. Frozen samples will be packed in dry ice to ensure they do not thaw prior to
receipt by the analytical laboratory, arrangements will be made to ensure that fresh samples shipped in
wet ice will be received by the analytical laboratory within 24 hours of collection. Each sample package
(e.g., ice chest) will be sealed for shipment and will be accompanied by a properly completed chain-of-

custody form. The laboratory will be consulted prior to field collection to ascertain the proper number of
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individuals and/or weights needed for each species for each sample. All relevant sample data specified
by EPA (1993) will be recorded on standard field data sheets. Each sample will be accompanied by the

properly completed chain-of-custody form.
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QOctober 25, 1996

Mr. Steve Adams

Florida Department of Environmental Protection
3900 Commonwealth Boulevard

Tallahassee, FL 32399

REFERENCE:  NAS Key West Project HK 7046 (CTO 007)
SUBJECT: Marine Organism CollectionrReport
Dear Steve:

The following end of project report is submitted in accordance with Chapter 62R-1, F.A.C,, and is
a summary of the activities conducted under the terms and conditions of FDEP Special Permit
#965-250, issued to me on August 1, 1996.

Marine organisms were collected during August 24 through October 3, 1996, at ten locations on
and near Naval Air Station Key West, FL. These locations consisted of six sites where
contamination of aquatic resources is being investigated, as well as four background (i.e., reference)
sites. The six potentially contaminated sites included two inland lagoons on Boca Chica Key, two
shoreline sites on Fleming Key, one shoreline site at Truman Annex on Key West, and one inland
borrow pit on Big Coppitt Key. The background sites consisted of an inland lagoon near the eastern
end of Key West, the shoreline of Dredgers Key (also known as Sigsbee Park), the shoreline of
Wisteria Island, and an area of open water near-Bluefish Channel (approximately 4 miles north of
Key West). '

Specimens consisted of fish and crabs at the inland sites, while crabs, lobsters, conchs, snails, and
turtle grass were collected at the shoreline sites. The number of samples collected and associated
measurements are provided for each species in Table 1. Individual minnow-sized fish (sheepshead
minnows, killifish, sailfin mollies, and crested gobies) were not enumerated. Instead, minnows -
were pooled by species to create composite samples of 30-50 grams (g) each. Table 1 provides the
number of composite minnow samples rather than the number of individual specimens. For all
other species collected, the number of samples is synonymous with the number of individual
specimens.

Two tarpon were collected from a borrow pit on Big Coppitt Key using gill nets at a depth of 0 to
10 feet. All other fish were collected using minnow traps at depths of O to 4 feet. Crabs were
collected in wire mesh traps and by hand in water 5 to 12 feet deep. Florida spiny lobsters were
collected by hand and in standard lobster traps in water 5 to 12 feet deep. Conchs and true wlip
snails were collected by hand in water 5 to 10 feet deep.



Steve Adams
October 24, 1996
Page Two

Twenty-six samples of turtle grass (Thalassia restudinum) shoots were collected by hand in water
three to five feet deep. Each sample consisted of approximately 100 g of vegetation. Please note
that the permit application did not request the collection of this species.

All specimens were frozen and shipped to Savannah Laboratories and Environmental Services, Inc.,
in Savannah, Georgia, for laboratory analyses of contaminants potentially present in the specimens.
The analytical data are needed to conduct ecological risk assessments at sites where terrestrial and
aquatic resources may be at risk due to contamination from past military-related activities. The
results of the risk assessments will be used to determine remediation goals at Naval Air Station Key
West.

Thank you for your assistance in obtaining the FDEP permit. If you have any questions, please do
not hesitate to call me at 803-649-7963.

Sincerely,

Michael L. Whitten
Sénijor Scientist

Enclosure

¢c w/enclosure:
K. Donnelly, B&RE-Pittsburgh
K. Walter, B&RE-Aiken
D. Patrick, NAVFACENGCOM
P. Williams, NAS Key West
File 7046 (CTO 007)



Table 1. Fish, Mollusks, and Crustaceans Collected During Augﬁst 24-October 3, 1996, at and near
Naval Air Station Key West, Monroe County, Florida.

NUMBER
SPECIES OF SAMPLES LENGTH'(mm) WEIGHT(g)
FISH
Tarpon (Megalops atlanticus) 2 496 946
526 828
Sheepshead minnow {Cyprinodon variegatus) 36 22-57 1367
Gold-spotted killifish (Floridicthys carpio) ' 9 ’ 26-64 384
Killifish (Fundulus spp) 24 | 32-116 1072
Sailfin molly (Poecilia latipinna) 17 24-54 573
Crested goby (Lophogobius cyprinoides) 18 - 26-77 634
MOLLUSKS
Milk conch (Strombus costatus) ‘ - 18 139-198 10954
Hawkwing conch (Strombus raninus) 1 90 114
Flonida horse conch (Pleuroploca gigantea) 2 285-373 3090
True wilip (Fasciolaria tulipa) | 8 94-182 1685
Caribbean vase (Vasum muricatum) 25 57-99 3340
CRUSTACEANS
Spiny iobster (Panulirus argus) ‘ 49 100-270 12179
Blue crab (Callinectes sapidus) 15 145-169 3079
Stone crab (Menippe mercenaria) i3 77-114 4657
. Spiny spider crab (Mithrax spinosli.s;simus) 10 58-116 2927
Mud crab (Panopeus herbstii) 16 14-32 98
Giant hermit crab (Petvochirus diogenes) 3 116-180 335

' Body length was measured for fish, mollusks. lobsters and hermit crabs; carapace width was measured for ail
. other crabs. Measurements given above indicate the range of the smallest to the largest specimen.
2 Aggregate weight.
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APPENDIX B. PART 3 - TOXICOLOGICAL PROFILES FOR ECOLOGICAL COPCs

Acetone

Acetone is a coloriess volatile liquid that is a normal microcomponent in blood and urine. It has
widespread use as a solvent and is used in the manufacture of paints, varnishes, lacquers,
pharmaceuticals, sealants, and adhesives. It has been found in cigarette smoke at 1,100 parts per million

{ppm) and in gasocline exhaust at 2.3 to 14.0 ppm (Verschueren, 1983).

The 96-hour lethal concentration-50 (LCsy) for bluegill sunfish exposed to acetone in water was
8,300 mg/i; the 2-hour LCs, for fingerling trout was 8,100 mg/l. A "single oral lethal dose" in rabbits was
40 milliliters per kilogram {ml/kg) (Verschueren, 1983).

Aldrin/Dieldrin

Aldrin and dieldrin have been among the most widely used and distributed chiorinated hydrocarbon
insecticides in the United States. Once released to the environment, aldrin readily transforms into dieldrin
(EPA, 1980a). Based on concerns related to human heaith texicity, EPA banned aldrin and dieldrin from
most uses in 1974, production was terminated in 1987. However, as a result of the relatively long haif-iife
of dieldrin, it continues to be detected nationwide (EPA, 1994a). Like other organochiorine pesticides,
dieldrin is lipophilic and is ultimately stored primarily in fat and tissues with lipid components. Mammalian
sex and species differences have been reported in the metabolism and tissue distribution of dieldrin;

males appear to metabolize and excrete dieldrin more rapidly than females (EPA, 1994a).

Aquatic toxicity tests have demonstrated that dieldrin in concentrations as low as 1.1 to 9.9 micrograms
per liter (ug/L) were acutely toxic to sensitive fish species (e.g., rainbow trout). Goldfish represent more
resistant species: 96-hour LCsy = 41 pg/l.  Saltwater species are even more sensitive to dieldrin;
concentrations as low as 0.28 to 50 pg/L were acuiely toxic to saltwater invertebrates. All saltwater fish
species were sensitive to acute exposures of either aldrin or dieldrin (EPA, 1980a). Avian oral LDgs
reported by Hudson et al. (1984) for aldrin range from 6.59 miliigrams per kilogram (mg/kg) in bobwhite
quail to 520 mgrkg in mallards. Avian oral LDges for dieldrin range from 8.78 mg/kg in California quail to
381 mg/kg in mallards (Hudson et al., 1984).

AIK-OES-97-5350 B-1 CT0-0007



Rev. 1
6/13/97

Aluminum

Although present in food in varying amounts, aluminum is not an essential element for mammails. The
aluminum content of plants typically depends on the soil aluminum concentration and ranges from 10 to
30 mg/kg fresh weight; studies have indicated that this element stimulates the growth of several pasture
plant species {Hackett, 1962). As summarized in Venugopal and Luckey (1278), aluminum is not readily
absorbed through the skin, and gastrointestinal absorption of ingested aluminum is poor due to the
transformation of aluminum salts into insoluble aluminum phosphate. The lack of accumulation of
aluminum in animals with age or of any increase in tissue levels of aluminum following fairly high dietary
intake suggests that mammals posses a homeostatic mechanism for this element. For most terrestrial
organisms, aluminum compounds are generally not harmful and are considered to be toxicologically inert,

except in cases of high experimental doses or prolonged inhalation (Venugopal and Luckey, 1978).

Data on the toxicity of aluminum to aquatic organisms is somewhat limited. EPA (1988a) stated that
freshwater organisms should not be adversely affected if aluminum concentrations do not exceed 87 ug/l.
when pH is between 6.5 and 9.0. Some studies have shown that the acute toxicity of aluminum increases
with pH, whereas other studies found the opposite to be true (EPA, 1988a). The occurrence of pH effects
in fish depends on aluminum and calcium concentrations in the water. Laboratory studies have
established that low pH is toxic to fish, that aluminum concentrations found in acidified waters (particularly

inorganic monomeric aluminumj) are toxic, and that calcium is ameliorative (Suter, 1993).

Sublethai effects were also reviewed by EPA (1988a). |t was found that 169 ug/L at a pH of 6.5t0 6.6
caused a 24 percent reduction in the growth of young brook trout (Salvelinus fontinalis). Cleveland
etal. (1991) determined that brook trout accumulated significantly higher aluminum residues at pH 5.3
than at pH 6.1 or pH 7.2. They also determined that elimination of aluminum during depuration was mare
rapid at pH 5.3 than at pH 6.1 or pH 7.2. Data reported in EPA (1988a) indicated this metal does not
bioconcentrate; bioconcentration factors range from 50 to 231 for brook trout (geometric mean

value = 82).

Antimony

Antimony is frequently associated with nonferrous ore depaosits and is commenly encountered in industrial
environments, including smelters. It is considered a nonessential metal and is easily taken up by plants if
present in a soluble form (Kabata-Pendias and Pendias, 1992). Plants growing in soils contaminated by
industrial emissions may be expected to contain elevated tissue concentrations of this metal. However,

there are no reports of piant toxicity resulting from uptake of antimony (Kabata-Pendias and Pendias,
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1992). Antimony has been shown to produce liver damage in rabbits at 5.5 mg/kg in their diet (NRC,
1980).

Arsenic

Arsenic is a relatively common element; its industrial uses center primarily on the manufacture of
pesticides, wood preservatives, and growth stimulants for plants and animals (USFWS, 1988a). The
chemistry of arsenic in water is complex, and is a function of chemical, biological, and geochemical
reactions that interact to control the concentration, oxidation state, and the form of arsenic in water (EPA,
1984a). Arsenic exists in four oxidation states, both as inorganic and organic forms. Its bicavailability and
toxicity are significantly influenced by the physical and chemical forms of arsenic tested, route of
exposure, dose, and species of animal tested (USFWS, 1888a). Inorganic forms are generally regarded
as being more toxic than organic forms, and trivalent forms are more toxic than pentavalent species
(USFWS, 1988a; EPA 1984a). Tests conducted to date indicate that this contaminant does not readily
bioconcenirate (EPA, 1984a).

Arsenic is a constituent of most plants, but little is known about its biochemicai role. In general, arsenic
availability to plants is highest in coarse-textured soils having little colloidal material and little ion exchange
capacity, and lowest in fine textured soils high in clay, organic material, iron, calcium, and phosphate
(USFWS, 1988a). Reports suggest that plants absorb arsenic passively via the roots with water and that
this metal is readily taken up by various piant species (Thoresby and Thornton, 1979). Apparently arsenic
is translocated in plants since its concentration in grain also has been reported (Kabata-Pendias and
Pendias, 1992). Except for locations where arsenic content is high, (e.g., around smeiters) arsenic is

distributed throughout the plant body in non-toxic amounts (USFWS, 1988a).

Median lethal dietary concentrations for wildlife range from 99.8 mg/kg in cowbirds (Molothrus ater) to
greater than 5,000 mg/kg in mallards (Anas platyrhynchos) (NAS, 1977). Very little information exists
regarding sublethal effects on birds. Chronic arsenic poisoning in mammals is rare because detoxification
and excretion are rapid. Chronic toxicity has been asscciated with reduced growth, weakness, dermatitis,
liver damage, and decreased resistance to infection. These effects have been recorded in various
mammals at dietary levels of 5 to 50 mg/kg (USFWS, 1988a).

Barium

The concentration of barium in natural waters is controlled by the solubility of barite (BaSQ,), a fairly

common mineral. Other factors influencing barium solubility in natural waters include metal oxides or
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hydroxides (Hem, 1970). Sulfates also govern the soiubility of barium in soil as do carbonates, and it is
strongly adsorbed to clays. Although commonly reported in plant tissues, it is apparently a nonessential
component (Kabata-Pendias and Pendias, 1992). While barium is readily taken up by plants in acidic soil,
few reports exist regarding its foxicity to plants. Chaundry et al. (1977) reported 1 to 2 percent barium (dry
weight) in plants as highly toxic while 220 mg/kg (ash-free dry weight) has been reported to be moderately
toxic (Shacklette et al., 1978). Calcium, magnesium, and sulfur appear to act antagonistically with barium

and may serve to reduce its toxicity {Kabata-Pendias and Pendias, 1992).

Bervllium

The major source of berylium in the environment is the combustion of fossil fuels (Tepper, 1972).

Beryllium enters the waterways through weathering of rocks and soils, atmospheric fallout, and discharges
from industrial and municipal operations (EPA, 1880b). Most common beryllium compounds are readily
soluble in water. In agueaus solution, beryllium does not exist as actual Be*” ions but as hydrated
complexes. Like a number of other metais, water hardness significantly affects the toxicity of this metal.
Oniy a limited number of aguatic species have been tested, but the results of these tests suggest that
freshwater invertebrates exhibit similar sensitivities to this metal. Acute and chronic toxicities of beryllium

to aquatic species occur as low as 130 and 5.3 pg/L, respectively (EPA, 1980b).

Benzene hexachloride (BHC)

Benzene hexachloride, also known as hexachicrocyclohexane (HCH) or lindane, is an arganochlorine
insecticide consisting of eight stereo isomers, of which four (alpha, beta, gamma, and delta) predominate
in the technical product due to relatively strainless bonds. BHC isomers degrade to chlorophenols at
different rates in order of their solubilities in fat (delta > gamma > alpha > beta) (Deo et al., 1982). The
gamma isomer is the only isomer that is highly insecticidal (Deo et al., 1982), and constitutes at least 99
percent of lindane (Manahan, 1992). Signs of toxicity are very similar to those of DDT, and inciude

tremors, ataxia, and convuisions (Murphy, 1986).

Newell et al. (1987) selected 0.1 mg/kg total BHC as a non-carcinogenic based wildlife criterion, and 0.51

mg/kg total BHC as a 1 in 100 cancer risk level for piscivorous wildlife,

2-butanone

2-butanone, also known as methylethylketone, is used as a solvent, paint stripper, cleaning fiuid, and in

cements and adhesives. It has a sweet sharp odor and has 100 percent recognition at 6.0 ppm. Toxicity
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and fate and transport data for 2-butanone are lacking. The single oral lethal dose in rats was reported by
Verschueren (1983) to be 3.3 g/kg.

Cadmium

To date, no evidence exists to suggest that cadmium is either biologically essential or beneficial
(Venugopal and Luckey, 1978, USFWS, 1985). Freshwater biota are particularly sensitive to this heavy
metal; concenirations as low as 0.8 to 9.9 ug/L produce lethality among insects, crustaceans, and fish
(USFWS, 1985; EPA, 1985a). This heavy metal does not bioconcentrate to an appreciable extent;
bioconcentration data listed in EPA (1985a) for freshwater species range from 3 (brook trout) to
4,190 (caddisfly; Hydropsyche betteni) with a geometric mean value of 404.

Elemental cadmium is insoluble in water, although its chioride and sulfate salts are freely soluble
(USFWS, 1985). The availability of cadmium to aquatic biota from their immediate physicai and chemical
environs depends on numerous factors, including adsorption and desorption rates of cadmium from
terrigenous materials, pH, Eh, chemical speciation, and many other modifiers. Adsorption and desorption
processes are likely to be major factors in conirolling the concentration of cadmium in naturai waters and
tend to counteract changes in the concentration of cadmium ions in solution (USFWS, 1985). Water
hardness also alters the bioavailability of cadmium. Adsorption and desorption rates of cadmium are rapid
on mud solids and particles of clay, silica, humic materiai, and other naturally occurring solids. It should
be borne in mind that mobility and availability of cadmium, like most heavy metals, is a function of a large
number of interrelated factors (e.g., CEC). Beyer et al. {(1985) demonstrated that only a smail portion of all
metals measured in the soil become incorporated into plant foliage and suggested that most of the metal

contamination detected in biota came from aerial deposition.

Compared to aquatic biota, mammals and birds are relatively less sensitive to cadmium exposure. Aduit
maliards fed a diet containing up to 200 mg Cd/kg survived and exhibited no loss in body weight, although
egg production of laying hens was suppressed (White and Finely, 1978). The lowest oral doses producing
lethality among mammals were 250 and 150 mg/kg body weight in rats and guinea pigs, respectively
(EPA, 1985a).

Carbon tetrachioride
Carbon tetrachloride is a colerless liquid with a wide range of industrial and chemical applications. For the

most part, this chemical is used in the manufacture of refrigerants, aerosols, and propellants. It is also

used as a solvent, metal degreaser, and fumigant (Verscheuren, 1983). Historically, carbon tetrachloride
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was used as an inhalation anesthetic and as a waterless shampoo. [n the early 1900s, recommendations
were made 1o label the compound as a poison after its use in these capacities resulted in deaths. As early

as 1915, health hazards were being reported from industrial uses of carbon tetrachloride (EPA, 1980c).

Studies have indicated that carbon tetrachloride has a full spectrum of toxic effects. Industrial and
accidental exposures by ingestion, inhalation, and dermal routes have produced acute, subacute, and
chronic poisonings, some of which were fatal. Carbon tetrachloride is readily absorbed through the lungs
and more slowly through the gastrointestinal tract. it can also enter the body by penetration through the
skin (EPA, 1980c). Upon entering the body, the distribution of carbon tetrachloride varies with the route of
administration, its concentration, and the duration of exposure. Studies involving oral administration have
found the highest concentrations in bone marrrow, while other studies involving inhalation found
concentrations in the brain higher than in the heart, liver, or bicod (EPA, 1980c). Pathological changes
resulting from inhalation and ingestion of carbon tetrachloride are generally limited to findings in the liver
and kidney. When carbon tetrachloride is administered to mammais, it is metabolized to a small extent but
mostly excreted through the lungs. EPA (1980c) reports that as much as 78.7 percent of the amount of
inhaled carbon tetrachloride is excreted through the lungs within 6 hours after exposure. Other studies
have shown that 85 percent of the excretion products are the parent compound, 10 percent carbon

dioxide, and smaller quantities of other metabolites (EPA, 1980c).

Verschueren (1983) reports 86-hour LCgys for fish, Lepomis macrochirus and Menidia beryllina, to be
125 ppm and 150 ppm, respectively. The LDy, for rats administered carbon tetrachloride orally was
2.92 g/kg (Verschueren, 1983). In humans, symptoms of iliness occurred after 60 minute exposure to
500 ppm, and severe toxic effects were reported after 60-minute exposure to 2,000 ppm (Verschueren,
1983). The most significant effect to consider in terms of dose/response is the cancer-causing potential of
the chemical. A number of studies reviewed by the EPA (1980c¢) showed carbon tetrachloride to be
carcinogenic in animais, with the target organ being the liver. Current knowledge leads to the conclusion
that carcinogenesis is a nonthreshoid, nonreversible process. Based upon the potential carcinogenic
effects from exposure to carbon tetrachloride through the ingestion of contaminated water or aquatic
organisms, the ambient water concentrations should be zero. However, zero level is not attainable, at
present. Based upon a 10"® incremental increase of cancer risk over a lifetime, the recommended water
quality criteria is 0.40 pg/L (EPA, 1980c).

Chlordane

Chlordane was used extensively until most uses were banned in 1983. Due to its long half-life and ability

to concentrate in biological materials, it is still widely distributed in fish in the United States (EPA, 1980d).
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Like other organochiorine pesticides, chlordane bicaccumulates in biolegical tissues. It is highly lipophilic
and readily absorbed via all routes. Oxidative metabolation of chlordane results in the production of a
number of metabolites, including oxychlordane, which is very persistent in body fat  Reductive
dehalogenation of the chlordane forms free radicals hypothesized to contribute significantly to chiordane's
toxicity (EPA, 1994a).

Reduced fertility and survivability in mice and rats has occurred at chiordane doses of 25 and 16 mgrkg,
respectively. These chronic effects may be associated with reduced binding of progesterone 'in the
endometrium or with altered metabolism and circuiating levels of steroid hormones (EPA, 1994d).
Reduced survival in sensitive bird species has been observed at 1.5 mg chiordane/kg diet, and after single
oral doses of 14.1 mg chlordane/kg body weight (USFWS, 1990).

2-chloro-1.3-butadiene

Toxicity data and information on chloroprene, or 2-chioro-1,3-butadiene, are scarce. An oral LD,y of

0.67 g/kg has been reported (Verschueren, 1983).
Chromium Vi

Chromium VI generally does not exist in biological systems, as it is reduced rapidly to chromium Il
Chromium VI, however, is much more toxic to living systems than chromium ill. Several studies exist
regarding the toxicity of chromium V1 in mammals. Mice given oral doses of 57, 120, and 234 mg/kg/day
during early gestation experienced increased preimplantation and postimplantation losses, along with
decreased litter size (ATSDR, 1993). A LOAEL of 57 mg/kg/day was reported for reproductive effects. A
decrease in motor activity was seen in rats given oral doses of chromium Vi at 98 mg/kg/day for 28 days,
and a NOAEL of 9.8 mg/kg/day was reported for these effects (Diaz-Mayans et al., 1986). In addition,
mice fed potassium dichromate at 4.6 mg/kg/day exhibited reduced sperm count after 7 weeks, and
morphaologically aliered sperm at 9.1 mg/kg/day after 7 weeks (Zahid et al., 1990).

Since Diaz-Mayans et al. (1986) established a clear dose-response relationship, the NOAEL was chosen

for derivation of a benchmark value.
Only one avian study exists for chromium V1. Chickens were fed diets up to 100 ppm chromium VI and no

adverse effects on survival or growth were observed after 32 days, suggesting a NOAEL of 100 ppm
(Rosomer et al., 1961).
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A multitude of studies exist on the effects of chromium VI on fish. Since the National Ambient Water
Quality Criteria value of 0.011 mg/L was the most conservative value, it was chosen as the value for
forage, small, and large fish. For fish and terrestrial organisms, the data show that chromium VI does not

effectively bioaccumulate.

Copper

Copper is an essential component of many enzymes, and most animals have some ability to regulate its
balance. Higher organisms typically employ cellular mechanisms to conserve copper when it is deficient
and excrete it when body burdens increase. These copper regulatory mechanisms may successfully
prevent severe abnormalities if neither periods of deficiency nor excess are extreme (Rand and Petrocell,
1985).

The toxicity of copper to aquatic biota has been shown to be related primarily to the activity of the cupric
ion (Cu*?), ahd possibly to some of the hydroxy complexes. The cupric ion is highly reactive and forms
moderate to strong complexes and subsequently precipitates with any inorganic and organic constituents
of natural waters. The portion of copper present as a free cupric ion is generally low and may be less than
1 percent in eutrophic waters where complexation predominates. it appears that organic and inorganic
copper complexes and precipitates are less toxic than free cupric ion, thus reducing the toxicity
attributable to total copper. The chemistry of copper complicates the interpretation of its toxicity because
the portion of free cupric ion present in solution is highly variable (Rand and Petrocelli, 1985). Like a
number of other cation metals, both calcium hardness and carbonate alkalinity are also known to reduce
the acute toxicity of copper; expression of Virginia water quality criteria allows adjustment for these water

quality effects.

Data compiled by EPA (1984b) indicated that both freshwater invertebrates and fish exhibit a wide range
of sensitivities to acute exposures to copper; neither group appeared to be more sensitive than the other
to copper. Embryos of the blue mussel and the Pacific oyster were the most sensitive saltwater species
tested, with acute values of 5.8 and 7.8 ug/L, respectively. Acute values for saltwater fish ranged from

13.93 to 411.7 pg/L, with embryo-iarval forms more sensitive than aduits.

2., 4-dichlorophenoxyacetic acid (2.4-D)

The compound 2,4-D was used as a post-emergent herbicide for the control of annuai and perennial
broadleaf weeds around fruits, vegetables, turfs, and ornamentals. In most soils, 2,4-D degrades to 2,4-

dichlorophenol and 2,4-dichloroanisole before degrading completely to carbon dioxide (Montgomery,
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1993), and it has numerous metabolites in plants. The reported half-life in soil is 15 days with residual
activity limited to approximately 6 weeks. It has an octanol/water partition coefficient of log 2.81
(Verschueren, 1993).

LCsos (48-hour) of 0.9 and 1.1 mg/L have been reported for the bluegill and rainbow trout, respectively
{Montgomery, 1993). Also, LCgs of 70.1, 300.6, and 96.5 have been reported for the striped bass,
american eel, and guppy, respectively (Verschueren, 1983). In addition, an oral LDy, for rats of 375 mg/kg
has been reported (Mantgomery, 1993). Other oral LDgs include 375 and 521 mg/kg in mice and
100 mg/kg in dogs (Verschueren, 1993).

DDT

DDT has not been marketed in the United States since 1972 but is ubiquitous due te its widespread use in
previous decades and its reiatively long half-life. DDT's close structural analogs, DDE and DDD, are
metabolites of DDT and have also been formulated as pesticides in the past (Hayes, 1982). Because of
its persistent nature, coupled with its hydrophobic properties and solubility in lipids, DDT and its
metabolites are concentrated from water by aquatic organisms at all trophic levels. it also readily enters

the food web and is bioaccumulated by organisms at higher trophic levels (EPA, 1980e).

DDT is intermediate in toxicity to fish in comparison to other chlorinated hydrocarbon pesticides. It is less
toxic than aldrin, dieldrin, endrin, and toxaphene, but more toxic than chlordane, lindane, and
methoxychlor (EPA, 1980e). invertebrates are, for the most part, more sensitive than fish species, but the
range of species LCgs for macroinvertebrates (10,000) is much greater than that for fish (300). The least
sensitive species listed in EPA (1980e) was a stonefly (Pteronarcys californica) with a 96-hour LCg, of
1.8 mg/L. Week-old crayfish were the most sensitive reported species (LC5, = 0.00018 mg/L), although
10-week old crayfish of the same species had an LCy, of 0.003 mg/L. EPA (1980d) reported that of the
species for which data were available, yellow perch was the most sensitive freshwater species tested

(96-hour LCg, of 0.6 pg/L) whereas the least sensitive species was the goldfish (96-hour LCs, = 180 pg/L).

Bioconcentration factors from laboratory tests with DDT and saltwater organisms ranged from 1,200 to
76,300 for fish and shellfish, respectively (EPA, 1980e).

Data for DDE indicate that long-term dietary dosage at 2.8 to 3.0 mg/kg DDE (wet wéight) can have
adverse effects on reproduction of mallards, black ducks, and screech owls. Species that feed on
saltwater animals containing DDT and its metabolites have exhibited reductions in their reproductive

capacity (Rand and Petrocelli, 1985). Anderson et al. (1975) studied the impacts of DDT in northern
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anchovies (a species with a high lipid content) on the reproductive success of brown pelicans. The
concentrations of this contaminant stegdily declined in anchovies over this 5-year study, and pelican
reproduction improved. The authors concluded that even the lowest concentrations detected in anchovies
(0.15 mg/kg) and the subsequent 97 mg/kg concentration in pelican eggs was unacceptably high because
pelican eggshell thickness was still too low and pelican recruitment was still not high enough to sustain a

stable popuiation.

Dichlorobenzene

Dichlorobenzenes are a class of halogenated aromatic compounds represented by three structurally
similar isomers: 1,2-dichloro-; 1,3-dichloro-; and 1,4-dichlorobenzene. 1,2-dichlorobenzene and 1,3-
dichlorobenzene are liguids at normal environmental temperatures while 1,4-dichlorobenzene is a solid.
The major uses of 1,2-dichiorobenzene are as a process solvent in the manufacturing of toluene
diisocyanate and as an intermediate in the synthesis of dyestuffs, herbicides, and degreasers (EPA,
1980f). The production, use, transport, and disposal of dichlorocbenzene result in widespread dispersal to
environmental media with resulting oppertunity for exposure of the biosphere (EPA, 1980f). The 96-hour
LCs, for the bluegill (Lepomis macrochirus) and silverside minnow (Menidia beryliina) was 27 ppm and
7.3 ppm, respectively (Verschueren, 1883). Fathead minnows had a 96-hour LCy, of 57 mg/L, while grass
shrimp were more sensitive (96-hour LC5, = 9.4 mg/L). A "single oral lethal dose" for guinea pigs was
2.0g/kg. Based on a 192-day exposure, the NOAEL in rats ranged from 18.8 to 188 mg/kg/day
(Verschueren, 1983).

1,4-dichlorobenzene is primarily used as an air deodorant and an insecticide, which account for
90 percent of the total production of this isomer (EPA, 1980f). LCs, values for rainbow trout, fathead
minnows, and bluegill are 1.12 mg/L, 4.0 mg/L, and 4.28 mg/L, respectively (EPA, 1980f). The results of a
96-hour LCy, test for bluegill with 1,2-, 1,3-, and 1,4-dichlorobenzene (5.59, 5.020, and 4.28 mgiL,
respectively) indicate that the position of the chlorine atom on the benzene ring probably does not
influence the toxicity of dichlorobenzene. A "single lethal oral dose” for guinea pigs as 2.8 mg/l. (EPA,
1980f).

Bioconcentration factors for the bluegill were 89, 66, and 60 for 1,2-, 1,3-, and 1,4-dichlorobenzene,
respectively. Equilibrium occurred within 14 days, and the half-life of each dichlorobenzene was less than
1 day (EPA, 1980f). These results suggest dichlorcbenzenes are unlikely to be a bioconcentrate in the

aquatic environment,
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Dichloroethene

1,1-dichiorocethene is a colorless liquid used in adhesives and as a component of synthetic fibers. The
96-hour LCs, for bluegill sunfish was 220 mg/l; the 96-hour L.Cg, for the inland silverside minnow {Menidia
beryliina) was 250 mg/l (Verschueren, 1883). 1,2-dichloroethene is a colorless liquid used as a solvent in
a wide variety of manufacturing processes. It is an additive to dye and lacquer solutions and is a
constituent of perfumes and thermoplastics; it is also used in organic synthesis and medicine. Data on

effects to aquatic organisms and terrestrial wildlife were not available (Verschueren, 1983).

1.4-Dioxane

Dioxane is a volatile colorless liquid primarily used as a solvent for cellulosics and a wide range of organic
products including lacquers, paints, varnishes, detergents, cements, cosmetics, deodorants, and
fumigants. An octanol/water partition coefficient of -0.419 has been estimated (Howard, 1993). The
compound is volatile, and will therefore evaporate from water, but it is aiso expected to leach in soil due to
its miscibility in water (Howard, 1993). No data are available pertaining to the biodegredation of dioxane in
the environment.

Dioxane has been determined to cause cancer in rats and guinea pigs (Sittig, 1985). Oral LD4s include
5.86, 5.17, and 3.9 g/kg for the mouse, rat, and guinea pig, respectively. An estimated aquatic
bioconcentration factor of 0.3 has been reported (Howard, 1993), indicating that aquatic bioconcentration

is minimal.

Endosulfan (and endosulfan sulfate)

Endosulfan is an organochlorine insecticide and is comprised of stericisomers designated | and Il that
have similar toxicities (EPA, 1993a). Endosulfan has been found widely in food samples, from which it is
absorbed through the Gi tract and distributed throughout the body. Endosuifan is metabolized to lipophilic
compounds (including endosuifan sulfate), and both parent and metabolites are found initially primarily in
the kidney and liver and fatty tissue, with distribution to other organs occurring over time. Endosulfan can
induce microsomal enzyme activity. Based on laboratory studies, females may accumulate endosulfan
more readily than males; this phenomenon may account for the higher toxicity seen in females (EPA,
1994a). The oral LDg, of endosulfan in three studies where mallards were dosed with endosulfan was
31.2, 33.0, and 45.0 mg/kg (Hudson et al., 1984).
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Endrin (and endrin aldehyde)

Endrin was widely used as a broad spectrum pesticide until its registration was canceled in 1984. This
chiorinated cyclodiene is highly toxic to humans; its long-term persistence and mammalian toxicity had
been recognized at least as early as 1964 (EPA, 1993a). Like other organochiorine pesticides, endrin
(and edrin aldehyde, its metabolite) is lipophiiic and bieaccumulates in lipid. Studies indicate that this
pesticide can move across the placenta (EPA, 1984a). Avian oral LDs,s for endrin range from 1.06 mgrkg

in sharp-tailed grouse to 5.0 mg/kg in rock doves (Hudson et ai., 1984).

Heptachlor

Heptachlor epoxide is a breakdown product of the organochlorine pesticides, heptachior and chiordane. |t
is a contaminant of both products (EPA, 1994a). It is more toxic than either parent compound (EPA,
1993a). Although most uses of heptachlor were suspended in 1978 and chlordane was removed from the
market in 1988 (EPA, 1993a), heptachlor epoxide continues to be a widespread contaminant due to its
relatively long biological half-life. Based on animal and limited human data, heptachlor epoxide is
absorbed through the Gl tract and is found primarily in the liver, bone marrow, brain, and fat, although it is
distributed widely to other tissues as well. Heptachlor epoxide has a high affinity for adipose tissue. In a
single LDs, study reported by Hudson et al. (1984), the oral LD, in mallards was > 2,080 mg/kg; signs of

toxicity consisted of ataxia and other behavioral abnormalities.

Cyanide

Hydrocyanic acid is very reactive and occurs only rarely in nature. The cyanide ion is highly water soluble
and readily forms complexes with a variety of metal ions, especially those of the transition series.

Compounds containing cyanide are often associated with steel, petroleum, plastics, synthetic fibers, meta!
piating, and chemicai industries (EPA, 1984c). The toxicity to aquatic organisms of most simple cyanides
and metallocyanide complexes is due mostly to the presence of HCN as derived from ionization,
dissociation, and photodecomposition of cyanide-containing compounds, although the cyanide ion is also
toxic. Cyanide appears to be more toxic to fish than to most invertebrates, although Daphnia pulex is
apparently as sensitive to cyanide as are most fish. Concentrations as low as 50 ug/L can be fatal to
sensitive fish species while exposure to concentrations much above 200 ug/L result in lethality to almost

all fish species (EPA, 1984c). Cyanide is known to uncouple oxidative phosphorylation.
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lodomethane

lodomethane, or methyliodide, is used in medicine, organic synthesis, microscopy, and testing for
pyridine. Toxicity and fate and transport data for iodomethane are scarce. In the rat, a subcutaneous
LD, of 0.15 to 0.22 was observed, and an oral LD, of 0.15 to 0.22 was observed (Verschueren, 1883).

The carcinogenicity of the compound is unknown, though it is known to be weakly mutagenic.
Lead

As summarized in USFWS (1988b), research to date has determined that lead is neither essential nor
beneficial, and that all measured effects are adverse. Invertebrates exhibit a wide range of sensitivities to
lead, and the toxicity of lead to fish has been found to be greater in soft water than in hard water.

Organolead compounds are typically more toxic than inorganic compounds, food chain biomagnification is
generally negligibie, and younger organisms tend to be more sensitive to lead exposure than older
individuals (USFWS, 1988b). Reported bioconcentration factors range from 42 for brook trout to 1,700 for
a gastropod (Lymnaea palustris), the geometric mean value of data listed in EPA (1985b) for freshwater
species is 403. Studies summarized by USFWS (1288b) show that among sensitive species of birds,
survival was reduced at doses of 50 to 75 mg F’b”/kg body weight or 28 mg organolead/kg body weight,
reproduction was impaired at dietary levels of 50 mg sz*/kg, and symptoms of toxicity (hyperactivity,

reduced food consumption) were seen at doses as low as 2.8 mg organolead/kg body weight.

As with a number of other metals, hardness has a major effect on the bicavailability of lead, although the
observed effect is probably due to the presence of one or more interrelated ions such as hydroxide,

carbonate, calcium, or magnesium (EPA, 1985b).

Plants readily accumulate lead from soils of low pH or low organic content (USFWS, 1588b). Lead seems
to be tightly bound in most soils, and substantial amounts must accumulate before it affects growth of
higher plants. There is no convincing evidence that any terrestrial vegetation is important in food chain
biomagnification of iead (USFWS, 1988b; Kabata-Pendias and Pendias, 1992).

Manganese
Manganese does not occur naturally as a metal but is found in various salts and minerals, frequently in

association with iron compounds (EPA, 1986). Manganese is a vital micronutrient for both plants and

animals. McKee and Wolfe (1963) summarized the data concerning the toxicity of manganese to
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freshwater life. Manganese ions rarely occur in concentrations above 1 mg/L. The reported tolerance

values for freshwater organisms range from 1.5 to >1,000 mg Mn/L.

All plants require manganese; its most important functions in plants appear to be associated with
oxidation-reduction reactions. Like that of many other soil constituents, the chemistry of manganese is
relatively complex and closely related to the formation of iron hydroxides and redox reactions (Kabata-
Pendias and Pendias, 1992). While toxicity of manganese to plants has been reported in acid soils (pH <
5.5) containing high concentrations of this metal, like iron, manganese toxicity is the function of a number
of other environmental factors. Seoil concentrations associated with plant toxicity range from 1,500 to
3,000 mg/kg (Kabata-Pendias and Pendias, 1992).

Mercury

Mercury is widely distributed in the environment due to both natural and industrial processes. In a review
of the hazards of mercury (Hg) to fish, wildlife, and invertebrates, USFWS (1987a) noted that mercury and
its compounds have no known biologicai function; its presence is regarded as undesirable and potentially
hazardous; and it is a mutagen, teratogen, and carcinogen. Forms of mercury with relatively low toxicity
can be transformed inte forms with very high toxicity through biological and other pracesses.
Methylmercury is lipophilic, allowing it to pass through lipid membranes of cells and facilitating its
distribution to all tissues, following absorption through the gilis and gastrointestinal tract. Methylmercury
also binds readily to protein sulfhydryl groups. Methylmercury and other organic mercury compounds are
transformed via an oxidation-reduction cycle into an inorganic form in most tissues, most significantly in
the liver, kidney, and brain. The central nervous system is a major target organ for methylmercury-
induced toxicity {(EPA, 1994a).

Methylmercury can be bioconcentrated in organisms and biomagnified through foodchains, returning
mercury to upper trophic level consumers in a concentrated form. Bioconcentration faciors for
methylmercury range from 10,000 for brook trout to 81,670 for fathead minnows (Pimephales promelas);
the geometric mean value of bioconcentration values listed in EPA (1985c) for freshwater organisms is
25,400. For all organisms tested, early developmental stages were the most sensitive, and
organomercury compounds, especiailly methylmercury, were more toxic than inorganic forms. Numerous
biotic and abiotic factors modify the toxicity of mercury compounds, sometimes by an order of magnitude

or more, but mechanisms of action are unclear (USFWS, 1887a).

The chemicai speciation of mercury is probably the most important variable influencing its ecotoxicology,
but Hg speciation is complicated, especially in natural environments (Boudou and Ribeyre, 1983; USFWS,
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1987a). Most mercury entering aquatic systems is inorganic (Hg l) although recent studies have
measured methylated mercury (CHsHgH™) in rain and surface runoff (Bloom and Watras, 1989; Lee and
Hultberg, 1980). Methylmercury is the major form of mercury in fish; methylation of inorganic mercury
takes place in the terrestrial environment, the water column, and in sediment. The net amount of
methylmercury in an aquatic system is the result not only of its rate of formation but aiso the result of the
rates of those processes that alter the availability of inorganic mercury for methylation and methylmercury
decomposition {demethylation) (Winfrey and Rudd, 1890).

Inorganic mercury readily adsorbs to inorganic and organic particles as well as dissolved arganic carbon
(DOC) (Benes and Havelik, 1879, Rudd and Turner, 1983; Rogers et al., 1884). The degree and extent of
this binding, while not well understood, will affect the availability of mercury for methylation. Methylation of
mercury in most aquatic systems is thought to be primarily a function of microbiological activity in the
sediment (Winfrey and Rudd, 1990). Rates of methylation peak at the sediment-water interface and
decrease in the overlying water and subsurface sediment (Korthals and Winfrey, 1987). Reduced pH also
appears to increase the availability of methylated mercury by expediting its release from sediment into the
water column.

Plants seem to take up mercury easily from solution culture. There is also much evidence that increasing
soil concentrations of mercury generally cause an increase in the mercury contents of the plants. The rate
of increase of mercury content in plants when the soil was the only source of mercury was reported to be
highest for the roots, but leaves and grains aiso accumulated much mercury (Kabata-Pendias and
Pendias, 1992). These findings show that mercury is easily absorbed by the root system and is aisc
translocated within plants. However, in a report entitled Environmental Mercury and Man {(Anon., 1976), it
stated "for most plants, even when grown on soils having much higher concentrations of mercury, there is

little additional uptake.”

Adverse effects (predominantly on reproduction) have been reported in birds at 50 to 100 pg/kg diet and
daily intakes of 640 pg/kg body weight. Mink are among the mammals most sensitive to mercury, and
adverse effects in mink have been reported at dietary levels of 1,100 ug/kg (USFWS, 1987a).

Methyl Chloride

Methy! chioride, also known as chloromethane, is a solvent used in the manufacturing of silicones, rubber,
refrigerants, and organic chemicals. An octanol/water partition coefficient of 0.91 has been reported for
this compound (EPA, 1996). Biodegredation rates of 28 days in lakes and rivers have been reported
(EPA, 19986).
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LCsos of 550 and 270 mgiL for the bluegill and Menidia beryliina have been reported, respectively

(Verschueren, 1983}, Mammailian toxicity data for this chemicat is limited to inhalation data.

4-methyi-2-pentanone

Methylisobutylketone, also known as hexanone or 4-methyl-2-pentanone, is used as a solvent for paints,
varnishes, and lacquers, in extraction processes, organic synthesis, and in the manufacture of
methylamylalcohol. A 24-hour LC, of 460 mg/L has been reported for the goldfish (Verschueren, 1983).

An oral LDg, for rats of 2.08 g/kg has been reported for this chemical (Verschueren, 1983).

Nickel

Nickel is commonly found in most surface-water bodies and may exist in as many as 6 different valence
states (EPA, 1886). However, under most natural conditions, the divalent form of this metal
predominates. Like many other heavy metals, the bioavailability and toxicity of this metal to aquatic
species is a function of water quality characteristics, including alkalinity, hardness, pH, salinity and humic
acid concentrations (EPA, 1986). The toxic effects of nickel, like many other heavy metals, frequently take
place at the level of the gilis. Results of tests conducted to date indicate that this metal does not

bioconcentrate to any appreciable extent nor does it biomagnify in foodchains (EPA, 1986).

Nickel is readily and rapidly uptaken from soils, and until certain nickel concentrations in plant tissues are
reached, the absorption is positively correlated with soil nicke! concentrations. Both plant and pedological
factors affect the nickel uptake by plants, but the most pronounced factor is the influence of the soil pH.
Soil concentrations that may result in toxic impacts range from 20 to 100 mg/kg (Kabata-Pendias and
Pendias, 1992). Rats given a subchronic gavage study with nickel chloride in water experienced lethargy,
ataxia, irregular breathing, reduced body temperature, and discolored extremities (EPA, 1994b).

Inhalation of nickel subsuifide in rats increased the incidence of lung tumors (ATSDR, 1991). The CNS
appears to be the target organ for nickel oral toxicity, while the lung is the target organ for inhalation

exposure.
PAHs
Polycyclic aromatic hydrocarbons (PAHs) are base/neutral organic compounds that have a fused ring

structure of two or more benzene rings. Those PAHs with two to five rings are generally of greatest

concern for environmental healith (EPA, 1993c). PAHs are ubiquitous in nature and usually occur as
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complex mixtures with other toxic chemicals. They are components of crude and refined petroleum

products and of coal. They are also produced by the incomplete combustion of organic materials.

Major sources of PAHs found in marine and freshwaters include biosynthesis (restricted to anoxic
sediments), spillage and seepage of fossil fuels, discharge of domestic and industrial wastes, atmospheric
deposition, and runoff (Neff, 1985).

PAHs can accumulate in aquatic organisms from water, sediments, and food. Bioconcentration factors of
PAHs in fish and crustaceans have frequently been reported to be in the range of 100 to 2,000 (USFWS,
1987b). In general, bioconcentration was greater for the higher molecular weight PAHs than for lower
molecular weight PAHs. Biotransformation by mixed function oxidase in the fish liver can result in the
formation of carcinogenic and mutagenic intermediates, and exposure to PAHs has been linked to the
development of tumors to fish (USFWS, 1987b).

Sediment-associated PAHs can be accumulated by boftom-dweliing invertebrates and fish (USFWS,
1987b). For example, Great Lakes sediments containing elevated levels of PAHs were reported by Eadie
et al. (1983) to be the source of the body burdens of the compounds in bottom-dwelling invertebrates.

Varanasi et al. (1985) found that benzo[a]pyrene was accumulated in fish, amphipods, crustaceans,
shrimp, and clams when estuarine sediment was the source of the compound. Approximate tissue-to-
sediment ratios were 0.6 to 1.2 for amphipods, 0.1 for clams, and 0.05 for fish and shrimp. Varanasi et al.
(1985) ranked benzo[a]pyrene metabolism by aquatic organisms as foilows: fish > shrimp > amphipods >
clams. Because of their limited ability to metabolize some PAHs, clams tend to readily bioaccumulate
these compounds. For most other organisms, PAHs show little tendency to bioconcentrate, despite their
high lipid solubility {Pucknat, 1981), probably because most PAHs are rapidly metabolized. Animals and
microorganisms can metabolize PAHs to products that may ultimately experience compiete degradation
(USFWS, 1887b).

Physical and chemical characteristics of polycyclic aromatics generally vary with molecular weight. Of
major environmental concern are mobile PAHs that range in molecular weight from 128.16 to 300.36.
Higher molecular weight PAHs are relatively immobile because of their large molecular volumes and their
extremely low volatility and solubility. The lower molecular weight, unsubstituted PAH compounds,
containing 2 to 3 rings, can be acutely toxic to some organisms, whereas the higher molecular weight (4 to
7 ring) aromatics generally are not (USFWS, 1987b).

PAHs may be adsorbed or assimilated by plant leaves before entering the animal food chain, although

some adsorbed PAHs may be washed off by rain, chemically oxidized to other products, or returnad to the
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soil as plants decay (USFWS, 1987b). PAHSs assimilated by vegetation may be translocated, metabolized,
and possibly photodegraded within the plant. In some plants growing within highly contaminated areas,
assimilation may exceed metabolism and degradation, resulting in an accumulation in the plant tissues
(Edwards, 1983).

Plant uptake rates are governed, in part, by PAH concentration, PAH water solubility, soil type, and PAH
physico-chemical state (vapor or particulate). Lower molecular weight PAHs are absorbed more readily
than are higher molecular weight PAHs. Phytotoxic effects are rare; however, the database on this
subject is small (USFWS, 1987b).

The degradation of most PAHs is not completely understood. Those in soils may be assimilated by plants,
degraded by soil organisms, or accumulated to relatively high levels in soil. Wang and Bartha (1990)
studied the persistence and toxicity of three types of fuels {jet fuei, heating oil, and diesel fuel) in soils.

The results of their study indicated that of the three fuels tested, jet fuel exhibited the least amount of
environmental persistence and toxicity to soil microbes and seedlings. Soil concentrations of jet fuel
hydrocarbons decreased from 75 mg/g to approximately 5 mg/g in twenty weeks with no treatment. The
concentration of easily metabolized aliphatics (Cy, to C,;) in each fuel was correlated with its degradation
rate. Of the three fuels tested, jet fuel was comprised of the greatest portion of aliphatics (Wang and
Bartha, 1990).

Because of their complex chemical composition, the toxicity of PAHs is variable and not well understood
(NAS, 1985). In addition, research has demonstrated that different organisms and different life stages for
a given species can vary widely in sensitivity to PAHs (USFWS, 1987b; NAS, 1985; Neff and Anderson,
1881). However, it is generally agreed that in aquatic ecosystems, the toxicity of PAHs is correlated with
water solubility (Neff and Anderson, 1981) and molecular weight, with high molecular weight PAHs
exhibiting low acute toxicity (due to low water solubility) (USFWS, 1987b). In all but a few cases, PAH
concentrations that are acutely toxic to aquatic organisms are several orders of magnitude higher than
concentrations found in even the most heavily polluted waters. Sediment from polluted areas, however,
may contain PAHSs in concentrations approaching those similar to those which are acutely toxic, but their
limited bioavailability would probably render them substantialiy iess toxic than PAHs in solution (USFWS,
1987b).

Patton and Drieter (1980) fed mallards a diet that contained 4,000 mg/kg (primarily naphthalenes,
naphthenes, and phenanthrene) for 7 months. No mortality or visible signs of toxicity were noted, but both
liver weight and hepatic blood flow were significantly greater than that of the controls. However, the

authors concluded that these modifications in the liver did not represent an adverse effect and that adult
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mallards could tolerate long-term exposures to refatively high concentrations of PAHs. Mammalian toxicity
data are limited for PAHs, but the ability of some PAHs to induce tumor formation is well documented
(USFWS, 1987b). Bioaccumulated PAHs with a four-ring structure or less are rapidly metabolized.
Therefore, long-term partitioning into biota is not considered a significant fate process (USFWS, 1987b;
EPA, 1993a).

PCBs

Polychlorinated biphenyls (PCBs) are a mixture of chlorinated biphenyl chemicals that occur individually
as 209 congeners, comprised of various chlorine substitution patterns. PCBs are closely related to many
chlorinated hydrocarbon pesticides (e.g, DDT, dieldrin, and aldrin) in their chemical, physical, and
toxicological properties and in their widespread occurrence in the aguatic environment {(Nimmo, 1985).
Mixtures of PCBs were marketed under the trade name Aroclor, with a numeric designation that indicated
their chiorine content. Although production and use were banned in 1878, the chemical group is extremely
persistent in the enviranment and bioaccumulates through the foodchain. There is evidence that the most
potent, dioxin-like PCB congeners are preferentially accumulated in higher organisms. Additional
research indicates that there is evidence that PCB risks increase with increased chlorination because
more highly chlorinated PCBs are retained more efficiently in fatty tissues (EPA, 1994a). The non-ortho-
substituted coplanar PCB congeners and some of the mono-ortho-substituted congeners have been
shown to exhibit dioxin-like effects. There is increasing evidence that many of the toxic effects of PCBs
result from alterations in hormonal function. Consequently, the aggregate toxicity of a PCB mixture may
increase as it moves up the feodchain (EPA, 1993b).

The three effects of PCB exposure on terrestrial wildlife are mortality, decreased reproductive success,
and behavioral modifications (EPA, 1983b). Mink (Mustela vison) appear to be among the most sensitive
species to the toxic effects of PCBs (Gillette et al., 1987). Single oral doses of PCBs administered to mink
have produced LD, values of 750 mg/kg for Aroclor-1221 and 4,000 mg/kg for Aroclor-1254 (Aulerich and
Ringer, 1977; Ringer, 1883). The primary chronic effect documented as a result of dietary exposure to
PCBs has been decreased reproductive success, as evidenced by reduced whelping rates, fetal death,
and reduced growth among the young. Based on a review of available data, EPA determined that
30 ug/kg/d represented an no observable effect level (NOEL) value for reproductive effects of
Aroclor-1254 (EPA, 1993b).

Birds have been shown to be more resistant than mammalian species to the acute effects of PCBs. PCB

doses greater than 200 ppm in the diet (10 mg/kg body weight) caused some mortality among northern

bobwhite (Colinus virginians), mallards {Anas plythynchos), and ring-necked pheasants (Fhasianus
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colchicus). PCBs provided to these birds at dietary concentrations of 1,500 ppm (100 mg/kg body weight)
caused extensive mortality (USFWS, 1986a). Exposure to PCBs resulted in some mortality among all the
avian species tested, with iethal concentrations depending on the length of exposure and the particular
PCB mixture (Aulerich et at., 1977). For all avian species, PCB residue concentrations of at least 310 g/kg
fresh weight in the brain were associated with an increased likelihood of death from PCB poisoning
{USFWS, 1986a). An evaluation of the results of various toxicity studies performed on a number of bird
species led EPA (1893b) to conclude that 0.18 mg/kg/body weight represented an appropriate NOEL for

avian wildlife.

Phthalates (bis(2-ethylhexyhphthalate)

Phthalates, or phthalate esters such as bis(2-ethylhexyl)phthalate, represent a large family of chemicals
widely used as plasticizers. For the most part, these colorless liquids have low volatility and are poorly
water soluble (EPA, 1980g; Verschueren 1983). Available data indicate that the toxicity of phthalate
varies widely. However, acute toxicity values reported by EPA (1980g) all exceed 1,000 pg/l. whiie
chronic values as low as 3pg/L had been determined for di(2-ethylhexyl)phthalate. Reported
bioconcentration values ranged from 14 to 2,680 (EPA, 1980q).

Selenium

Selenium is the most strongly enriched element in coal, being present as an organoselenium compound, a
chelated species, or an adsorbed element. On combustion of coal, the sulfur dioxide formed reduces the
selenium to elemental selenium (USFWS, 1986b). Selenium is an element that is required in trace
amounts by some organisms. While considered to be an essential element for plants and animals,

selenium is toxic at higher concentrations (Masscheleyn and Patrick, 1993).

Selenium biogeochemistry is complex and governed by many factors. The solubility of minerals
containing selenium, the complexing ability of solid and scluble ligands, microbiologically mediated
oxidation-reduction reactions, methylation, and volatilization are all potential processes controlling
selenium concentration, mobility, and toxicity in both the aguatic and sedimentary environment
{(Masscheleyn and Patrick, 1993). The quantification of selenium species present at the sediment-water
interface and the extent of species transformations are critical to understanding selenium biogeochemical
behavior and its biotic and abiotic reactivity. According to Masscheleyn and Patrick (1993), redox
potential and pH are the most important parameters determining chemical speciation and stabiiity of

selenium in aquatic systems. lts chemistry resembles that of sulfur. Seilenium, like sulfur, can exist in four
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different oxidation states: selenide (Sell), elemental selenium (Se0), selenite (Se V), and selenate
(Se V).

It has been suggested that selenite is more toxic than selenate, particularly to early life stages, and that
these effects are most pronounced at elevated temperatures. Also, selenium salts may be converted to
methylated forms by microorganisms, and these forms are readily accumulated by freshwater vertebrates
(EPA, 1987a). Selenium is readily taken up and transferred in the aquatic food chain. The high
availability and intrinsic toxicity of selenium oxyanions to aquatic organisms, plants, and wildlife make
selenium a harmful trace element. At high concentrations, detoxification by means of the formation of
volatile metallothien and subsequent excretion become increasingly important (Masscheleyn and Patrick,
1993).

Selenium metabolism and degradation is significantly modified by interaction with heavy metals,
agricultural chemicals, microorganisms, and a variety of physico-chemical factors. Results of laboratory
studies and field investigations with fish, mammals, and birds have led to the general agreement that
elevated concentrations of selenium in diet or water are associated with reproductive abnormalities,
including congenital maiformations, selective bioaccumulation by the organisms, and growth retardation.
These signs have been observed in birds fed diets containing selenium at concentrations as low as 5 ppm
(USFWS, 1986b).

Accumuiation of selenium by aquatic organisms is highly variable. In short-term tests, exposures to
concentrations ranging from 0.015 to 3.3 pg/L, resulted in biciogical concentration factors of 460 for the
mosguitofish (Gambusia sp.) to 32,000 for a freshwater gastropod (Nassos et al., 1980). Selenium
accumulation is modified by water temperature, age of the organism, organ or tissue specificity, mode of
administration, and other factors (EPA, 19873a).

In a lake in North Carolina receiving selenium (as flyash waste from a coal-fired power station),
reproduction of green sunfish (Lepomis cyanellus) failed, and the population declined markedly. In these
fish, selenium levels were elevated in liver and other tissues; kidney, heart, liver, and gills exhibited altered
histopathology and biood chemistry. It is probable that selenium uptake by plankton [containing 41 to
97 ppm dry weight] from the lake water [9-12 parts per billion (ppb)] introduced selenium into the
foodchain where it ultimately reached levels in fish through biomagnification (Cumbie and van Horn,
1978).
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Siiver

Numerous studies have indicated that free soluble silver is among the most toxic metals to freshwater
organisms. In most natural waters, the monovalent form of silver is of greatest concern. Silver may exist
as a simple hydrated monovalent ion, or it may exist in various degrees of association with inorganic ions
such as sulfate, bicarbonate, or nitrate (EPA, 1980h). Silver is more toxic in soft water than in hard water
(EPA, 1980h). The sorption of silver by manganese dioxide, various ferric compounds, and clay minerals,
and its subsequent partitioning by the sediment layer is strongly pH-dependent (Dyck 1968). Olcott (1950)
administered 0.1 percent silver nitrate to rats in drinking water for 218 days. Upon necropsy, advanced
pigmentation and ventricular hypertrophy were observed, although the hypertrophy was not attributed to

silver toxicity.

Silver exhibits a limited ability to bioconcentrate. Bioconcentration factors for freshwater species reported
by EPA (1980h) ranged from <1 for bluegill sunfish (Lepomis macrochirus) to 240 for a mayfly
(Ephemeralla grandis) with a geometric mean bioconcentration factor of 57. Based on studies of rats,

chickens, and turkeys, the maximum tolerable level for silver in animai food is 100 mg/kg (NRC, 1980).

Styrene

Styrene, also known as vinylbenzene, cinnamene, phenylethylene, etheylbenzene, is a common
compound used in the chemical industry. It is used in the manufacture of polystyrene, synthetic rubber,

plastics, resins, insulators, and protective coatings.

A LDsg of 1,000 mg/kg has been observed in rats (Vershueren, 1983). In addition, a 24-hour LDg, of
26 mg/L has been observed for goldfish (Vershueren, 1983). Median lethal doses for 24-hour tests of
56.7, 25.1, 64.7, and 74.8 mg/L have been noted for fathead minnows, biuegills, goldfish, and guppies,

respectively.

2.4 5-trichlorophenoxyacetic acid

The compound 2,4,5-T was used for the control of woody plants (Montgomery, 1993). It degrades in the
environment into 2,4,3-trichlorophenol and 2,4,5-trichloroanisole. Half-lives (bicdegradation) of 20 days in
rivers and lakes have been reported (EPA, 1896). A log octanol water partition coefficient of 3.3 has been
reported (EPA, 1996).
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LCsqs of 350 and 355 mg/kg have been reported for the rainbow trout and carp, respectively. Additional
LCs, values of 0.98, 14.6, 16.4, 41.1, and 28.1 have been reported for rainbow trout, striped bass, white
perch, carp, and the guppy, respectively (Verschueren, 1983). Oral acute LD, for rats range from 300 to
500 mg/kg (Montgomery, 1993). A bioconcentration factor for mosquitofish of 26.0 has been reported for
this compound (Verschueren, 1983).

Tin

Inorganic tin compounds are used in a variety of industrial processes, such as the strengthening of glass,
as a base for colors, as catalysts in chemical reactions, as stabilizers in perfumes and soaps, and as
dental anticariogenic agents. Organotin compounds are used in antifouling marine paints, in

molluscicides, and in pesticides. n addition, the uses of tin compounds are increasing.

Inorganic tin compounds are of Jow toxicological value due to their low solubility, poor absorption, low
accumulation in tissue, and rapid excretion (USFWS, 1989). However, some organotin compounds, such
as trialkylting, are highly toxic. Bioconcentration of organotins is high, but excrstion is sufficient to
preclude biomagnification. Bioconcentration factors up to 1,900 in marine algae have been measured
(Maguire et al., 1984). Benthic fauna are capable of transferring organoting from sediments {o boitom-
feeding teleosts.

The toxicity of organotins is diverse and complex due to the many different types of organotin compounds.
Adverse effects on molluscs have been noted at water concentrations of 0.001 to 0.068 ug/L (USFWS,
1989). Diets containing 50 mg of tin as trimethyitin chloride/kg are fatal to all mallard duckiings within 75
days (Eisler, 1989). Toxicities of different organotin compounds also vary in mammalian species.
Trimethyitin, triethyltin, and tributyitin compounds are highly toxic to animais and man. Mammals
poisoned by organotin compounds exhibit muscular weakness, tremors, hyperexcitability, and paralysis
(USFWS, 1889).

2.4 5-TP (silvex)

The chemical 2,4,5-TP, commonly known as silvex, was historically used as an herbicide. A log K, of 3.8

has been reported (EPA, 1996). Similar to 2,4-D and 2,4,5-T, silvex contained smail amounts of TCDD.
Numerous studies have documented the ability of TCDD and/or silvex contaminated with TCDD to

produce fetotoxic, teratogenic, and carcinogenic effects in test animals (Sittig, 1985). A 48-hour LCg of
83,000 pg/L has been reported for the bluegill (Verschueren, 1983). An oral LDg, of 650 mg/kg has been
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reported for the rat (Verschueren, 1983).
Trichiorpethane

1,1,1-trichloroethane, also known as methylchloroform, is a colorless fiquid with a sweetish odor. The
96-hour LCg for the fathead minnow was 105 mg/L (static bicassay) and 52.8 mg/l {flowthrough
bioassay). The single oral LCs for rats ranged from 10.3 to 12.3 g/kg; 5.66 g/kg for the female rabbit: and
9.47 g/kg for the male guinea pig. Humans exposed to 500 ppm 1,1,1-trichloroethane for 180 minutes
complained of eye irritation and headache (Verschueren, 1983).

Trichloroethene (TCE)

A lack of data exists for TCE toxicity. Prolonged inhalation exposure of animals effected the liver and
kidneys. The main target organs are the central nervous system, heart, liver, and kidney. Exposure to
TCE has been shown to cause increased incidence of liver tumors (gavage) and lymphomas (inhalation)

in mice, and increased renal tumors in rats (gavage; EPA, 1988b).
Vanadium

Vanadium is an ubiquitous element, frequently associated with petroleum refining and products. It is also
used in the hardening of steel, production of pigments, and the manufaciure of insecticides. It is common
in many foods, particularly milk, cereals, and vegetables. While the majority of vanadium encountered in
mammals is stored in fatty tissue, bone and teeth contribute to the body burden (Amdur et al., 1991). It
has been postulated that homeostatic processes exist for this element in that normal tissue leveis can be
maintained in the face of excessive uptake. The toxic action of vanadium in mammals is largely confined
to the respiratory tract. Acute vanadium poisoning via ingestion is characterized by effects on the nervous
system, hemorrhage, and respiratory distress (Amdur et al., 1991). No reports exist regarding vanadium
phytoxicity under field conditions. However, experimental greenhouse studies have indicated that
concentrations of 140 mg/kg in the soil and 0.5 mg/kg in the nutrient solution may be toxic to ptants
(Kabata-Pendias and Pendias, 1992).

Vinyl Acetate

Toxicity data and information pertaining to vinyi acetate are scarce. TL,, vaiues for the fathead minnow,

bluegill, goldfish, and guppy of 19 to 39, 18, 42.3, and 31.1 have been reported, respectively
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(Verschueren, 1983). LDgs of 4,000 mg/kg and 2.9 g/kg for the rat have been reported (Verschueren,
1983).

Vinyl Chloride

Vinyl chloride is an industrial chemical which is widely and extensively produced due to its wide variety of
uses and the low cost of producing polymers from it. Major end-use products include polyvinyl chloride
(PVC) products, such as pipes, automotive parts, and wire coverings, as well as vinyl chloride-vinyl
acetate copolymer products such as films and resins (ATSDR, 1995). It was also used in the past as a

refrigerant, extraction solvent, and in the production of methyl chloroform.

Acute exposures to high levels of vinyl chloride ranging from 100,000 to 400,000 ppm have been shown to
be fatal in rats, guinea pigs, and mice (ATSDR, 1995). Decreased longevity has been observed in
intermediate and chronic studies. Substantial increases in mortality have been observed in mice and rats
exposed to 250 vinyl chloride for 12 months (Lee et al., 1978). Common adverse effects assoctated with
vinyl chloride exposure include cardiovascular, hematological, neurological, reproductive, genotoxic,

musculoskeletal, hepatic, renal, and immunological effects.

In animals, vinyi chloride has heen found to be almost completely absorbed from the gastrointestinal tract
after oral exposure. Vinyl chioride metaboiites have not been found to accumuiate in tissues. Metabolism
generaily occurs via the oxidation of vinyl chloride by the mixed-function oxidase system. Viny! chioride
toxicosis exhibits many of the same signs as autoimmune diseases, and vinyl chloride is known to be
carcinogenic to both humans and animals (ATSDR, 1995). Metabolic intermediaries are known to interact

with specific lacii on the chromosome (ATSDR, 1595). Hepatotoxicity is also common.

Xylene

Xylene is used in petroleum distillation and coal tar distillation; it is used extensively in the organic
chemical industry. The chemical is reiatively volatile, with a characteristic sweet odor. Xylene is found in

the environment in ortho, meta, and para forms.

Bacteria are known to aggressively metabolize xylene. The 96-hour LCsy for shrimp (Crangon
francisorum) was 1.3 ppm (Verschueren, 1983). A 96-hour LCg, of 13.5 mg/l was observed for rainbow
trout (Verschueren, 1983). A bioconcentration factor of 23.6 was observed in the eel (Anguilla japonica).
Humans have been observed to exhibit symptoms of illness after inhalation of xylene at 1,000 ppm
(Verschueren, 1983).
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Zinc

Zinc is the fourth most widely used metal in the world. Its major uses are for galvanizing steel and
producing alloys and as an ingredient in paints and rubber. Zinc occurs in many forms in natural waters
and sediment. At pH 6.0, the dominant forms of dissolved zinc are the free ion (98 percent} and zinc
sulfate, whereas at pH 9.0, the dominant forms are the mono-hydroxide ion (78 percent), zinc carbonate
(16 percent), and the free ion (6 percent). Like many ather cationic metais, the concentration of dissolved
zinc is a function of both water hardness and pH (EPA, 1987b).

This ubiquitous trace metal is essential for normal cell differentiation and growth in both plants and
animals (Rand and Petrocelli, 1985). Although zinc is an essential micronutrient for all living organisms,
acute values for freshwater invertebrates range from 32 to 40,930 xg/L, and those for fish range from 66
to 40,900 pg/L. Chronic values for inveriebrates have been reported at concentrations as low as 46.7
pg/L, while exposure of fish to 36.4 ug/L has resulted in chronic toxicity. Acute and chronic toxicity of this
metal is a function of water hardness (EPA, 1987a). Zinc toxicity in terrestrial animals is not well
established. Experimental animals have been given zinc at 100 times the dietary requirements without
perceived effects (Goyer et al., 1979),

The impartant factors cantralling the mability of zinc in soils are very similar to those listed for copper, but
zin¢ appears to occur in more readily soluble forms. Zinc is considered to be readily soluble relative to
other heavy metals in soils. Soluble forms of zinc are readily available to plants, and the uptake of zinc
has been reported to be linear with concentration in the nutrient solution and in soils. The rate of zinc
absorption differs greatly among both plant species and growth media. Roots often contain much more
zinc than do tops, particularly if the plants are grown in zinc-rich soils (Kabata-Pendias and Pendias,
1992).
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APPENDIX B. PART 4 - EXAMPLE DOSE CALCUILATION FOR REPRESENTATIVE
RECEPTORS



~ ESTIMATED CONTAMINANT CONCENTRATIONS IN PREY



RISK ASSESSMENT SPREADSHEET - CONTAMINANT CONCENTRATION IN ANIMAL PRODUCTS

REY ANIMALS - MAXIMUM SOIL CONCENTRATION
CALCULATE CONTAMINANT CONCENTRATIONS IN PREY:

MAXIMUM TOTAL ANIMAL

CHEMICAL SOIL CONC. SOIL INTAKE Kow BIOTRANSFER FACTOR PRODUCT CONC.
MG/KG) (MG/DAY) (DAY/KG) MG/KG)
Aluminum 3.18E+03 3.82E+02 1.50E-03 5.72E-01
Antimony 3.60E+00 4.32E-01 1.00E-03 4.32E-04
Arsenic 1.40E+00 1.68E-01 2.00E-03 3.36E-04
Barium 1.19E+01 1.43E+00 1.50E-04 2.14E-04
Beryllium 1.50E-01 1.80E-02 1.00E-03 1.80E-05
Cadmium 5.90E+00 7.08E-01 5.50E-04 3.89E-04
Chromium 1.49E+01 1.79E+00 5.50E-03 9.§3E-03
Cobalt 0.00E+00 0.00E+00 2.00E-02 0.00E+00
Copper 6.63E+01 7.96E+00 1.00E-02 7.96E-02
Cyanide 2.10E+01 2.52E+00 . 1.00E-+00 2.52E+00
Lead 6.08E+01 7.30E+00 3.00E-04 2.19E-03
Manganese 1.89E+01 2.27E+00 4.00E-04 2.26E-02
Mercury 1.60E-01 1.92E-02 2.50E-01 4.80E-03
Nickel 2.70E+00 3.24E-01 6.00E-03 1.94E-03
Selenium 0.00E+00 0.00E+00 1.50E-02 0.00E+00
Silver 1.50E+00 1.80E-01 3.00E-03 5.40E-04
Tin 1.12E+01 1.34E+00 8.00E-02 1.08E-01
Vanadium 8.30E+00 9.96E-01 2.50E-03 2.49E-03
Zinc 6.63E+01 7.96E+00 1.00E-01 1.28E+00
. 4,4-DDD 0.00E+00 0.00E+00 1.10E+06 2.76E-02 0.00E+00
4'-DDE 2.95E-02 3.54E-03 5.80E+06 1.46E-01 5.16E-04
4,4'-DDT 3.64E-02 4.37E-03 6.30E+06 1.58E-01 6.91E-04
alpha BHC 0.00E+00 0.00E+00 6.46E+03 1.62E-04 0.00E+00
Aroclor 1260 0.00E+00 0.00E+00 1.40E+07 3.52E-01 0.00E+00
Beta BHC 0.00E+00 0.00E+00 6.31E+03 1.59E-04 0.00E+00
2,4-D 0.00E+00 0.00E+00 6.46E+02 1.62E-05 0.00E+00
2,4,5-T 0.00E+00 0.00E+00 6.46E+02 1.62E-05 0.00E+00
2.4,5-TP (silvex) - - 0.00E+00 0.00E+00 6.46E+02 1.62E-05 0.00E+00
Endosulfan I 0.00E+00 0.00E+00 1.60E+04 4.02E-04 0.00E+00
Endosulfan II 0.00E+00 0.00E+00 3.30E+04 8.29E-04 0.00E+00
Endrin 0.00E+00 0.00E+00 1.60E+05 4.02E-03 0.00E+00
Heptachlor epoxide 0.00E+00 0.00E+00 8.90E+04 2.24E-03 0.00E+00
Heptachlor 0.00E+00 0.00E+00 2.00E+06 5.02E-02 0.00E+00
Benzo(a)pyrene 0.00E+00 0.00E+00 9.55E+05 2.40E-02 0.00E+00
Bis(2-ethylhexyl)phthalate 2.20E-0} 2.64E-02 2.50E+05 6.28E-03 1.66E-04
Flouranthene 0.00E+00 0.00E+00 2.14E+05 5.38E-03 0.00E+00
Pyrene 0.00E+00 0.00E+00 1.51E+05 3.79E-03 0.00E+00
1,1,2,2-tetrachloroethene 0.00E+00 0.00E+00 2.45E+02 6.15E-06 0.00E+00
4-methyl-2-pentanone 0.00E+00 0.00E+00 1.23E+01 3.09E-07 0.00E+00
2-butanone 0.00E+00 0.00E+00 1.82E+00 4.57E-08 0.00E+00
Acetone 7.00E-02 8.40E-03 5.80E-01 1.46E-08 1.22E-10
Carbon tetrachloride 3.00E-03 3.60E-04 2.45E+02 6.15E-06 2.22E-09
Cis-1,2-dichloroethene 1.90E-02 2.28E-03 3.02E+01 7.59E-07 1.73E-09
Ethylbenzene 0.00E+00 0.00E+00 1.41E+03 3.54E-05 0.0CE+00
Methylene Chloride 6.90E-02 8.28E-03 1.78E+01 4.47E-07 3.70E-09
Toluene 0.00E+00 0.00E+00 4.90E+02 1.23E-05 0.00E+00

L XYlene 0.00E+00 0.00E+00 5.89E+02 1.48E-05 0.0CE+00



RISK ASSESSMENT SPREADSHEET - CONTAMINANT CONCENTRATICN IN ANIMAL PRODUCTS

PREY ANIMALS - MINIMUM SOIL CONCENTRATICN
CALCULATE CONTAMINANT CONCENTRATIONS IN PREY:

MEAN TOTAL ANIMAL
CHEMICAL SOIL CONC. SOIL INTAKE Kow BIOTRANSFER FACTOR PRODUCT CONC.
(MG/KG) (MG/DAY) (DAY/KG) {MG/KG)
Aluminum 1.71E+03 2.05E+02 1.50E-03 3.08E-01
Antimony 1.49E+00 1.79E-01 1.00E-03 1.79E-04
Arsenic 4.60E-01 5.52E-02 2.00E-03 1.10E-04
Barium 8.38E+00 1.01E+00 1.50E-04 1.51E-04
Beryllium 7.00E-G2 8.40E-03 1.00E-03 8.40E-06
Cadmium 1.58E+00 1.90E-01 5.50E-04 1.04E-04
Chromium 9.38E+00 1.13E+00 ’ 5.50E-03 6.19E-03
Cobait 0.00E+00 0.00E+00 2.00E-02 0.00E+00
Copper 2.27E+01 2.73E+00 1.00E-02 2.73E-02
Cyanide 8.68E+00 1.04E+00 1.00E+00 1.04E+00
Lead 3.04E+01 3.65E+00 o 3.00E-04 1.0SE-03
Manganese 1.34E+01 1.60E-+00 4.00E-04 1.24E-02
Mercury 1.00E-01 1.20E-02 2.50E-01 3.00E-03
Nicke! 1.37E+00 1.64E-01 6.00E-03 9.86E-04
Selenium 0.00E+00 0.00E+Q0 1.50E-02 0.00E+00
Silver 7.70E-01 9.24E-(2 3.00E-03 2 77E-(4
Tin 4.00E+00 4,86E-01 8.00E-02 3.84E-02
Vanadiuvm 2.12E+00 2.54E-01 2.50E-03 6.36E-04
Zine 3.78E+01 4,53E+00 1.00E-01 7.33E-01
4,4-DDD 0.00E+00 0.00E+00 1.10E+06 2.76E-02 0.00E+00
4,4'-DDE 1.52E-02 1.82E-03 5.80E+06 1.46E-01 2.66E-04
4,4 -DDT 1.37E-02 1.64E-G3 6.30E+06 1.58E-01 2.59E-04
alpha BHC 0.00E+00 0.00E+00 6.46E+03 1.62E-04 0.00E+00
Aroclor 1260 0.00E+00 0.00E+00 1.40E+07 3.52E-01 0.00E+00
Beta BHC 0.00E+00 0.00E+00 6.31E+03 1.59E-04 0.00E+00
2.4-D 0.00E+00 0.00E+00 6.46E+02 1.62E-05 0.00E+00
2,4,5-T 0.00E+00 0.00E+00 6.46E+02 1.62E-05 0.00E+00
2,4,5-TP (silvex) (.00E+00 0.00E+00 6.46E+02 1.62E-05 0.00E+00
Endosulfan I - - 0.00E+00 0.00E+0D 1.60E+04 4.02E-04 0.00E+00
Endosulfan Il 0.00E+00 0.00E+Q0 3.30E+04 8.29E-04 0.00E+00
Endrin 0.00E+00 0.00E+00 1.60E+05 4.02E-03 0.00E+00
Heptachlor epoxide 0.00E+00 0.00E+00 8.90E+04 2.24E-03 0.00E+00
Heptachlor 0.00E+00 0.00E+00 2.00E+06 5.02E-02 0.00E+00
Benzo(a)pyrene 0.00E+00 0.00E+00 9.55E+05 2 40E-(2 0.00E+00
Bis(2-ethylhexylphthalate 4.54E-01 5.45E-02 2.50E+05 6.28E-03 342E-04
Flouranthene 0.00E+00 0.00E+00 2. 14E+05 5.38E-03 0.00E+00
Pyrene 0.00E+00 0.00E+00 1.51E+05 3.79E-03 0.00E+0G
1,1,2,2-tetrachloroethene 0.00E+00 0.00E+00 2.45E+02 6.15E-06 0.00E+00
4.-methyl-2-pentanone 0.00E+00 0.00E+00 1.23E+01 3.09E-07 0.00E+00
2-butanone 0.00E+00 0.00E+00 1.82E+00 4.57E-08 0.00E+00
Acetone 2. 70E-02 3.24E-03 5.80E-01 1.46E-08 4.72E-11
Carbon tetrachloride 1.75E-03 2.10E-04 2.45E+02 6.15E-06 1.29E-09
Cis-1,2-dichloroethene 5.76E-03 6.91E-04 3.02E+01 7.59E-07 S.24E-10
Eshylbenzene 0.00E+00 0.00E+00 141E+03 3.54E-05 0.00E+00
Methylene Chloride 2.38E-02 2.86E-03 1.78E+01 4 47E-07 1.28E-09
Taoluene 0.00E+00 0.00E+00 4.90E+02 1.23E-05 0.00E+00

Xylene 0.00E+00 0.00E+00 5.89E+02 1.48E-05 0.00E+00



LOWER KEYS MARSH RABBIT



prcey

rabbit\max

Dose Calculations for individual Contaminants - Maximum Concentration

Predicted Chemical Concentration by Media (mg/kg except air, which is ng/m3)
Chemical Ingestion Inhalation| Dermal
Soil Water |Food-Animal|Food-Veget. Air Soil
[Aluminum 3.18E+03] 0.00E+00]  0.00E+00]  0.00E+00 | 0.00E+00] 0.00E+00
Antimony 3.60E+00| 0.00E+00|  0.00E+00] 0.00E+00 | 0.00E+00] 0.00E+00}]
Arsenic 1.40E+00] 0.00E+00|  0.00E+00]  0.00E+00 | 0.00E+00| 0.00E+00)
Barium 1.19E+01| 0.00E+00]  0.00E+00| 0.00E+00 | 0.00E+00] 0.00E+00
Beryllium 1.50E-01} 0.00E+00| 0.00E+00]  0.00E+00 | 0.00E+00] 0.00E+00
Cadmium 5.90E+00[ 0.00E+00] 0.00E+00]  0.00E+00 | 0.00E+00| 0.00E+CO
Chromium 1.49E+01| 0.00E+00| _ 0.00E+00|  0.00E+00 | 0.00E+00] 0.00E+C0]
Cobalt 0.00E+00| 0.00E+00| _ 0.00E+00| _ 0.00E+00 | 0.00E+00] 0.00E+00]|
Copper 6.63E+01] 0.00E+00| 0.00E+00| 0.00E+00 | 0.00E+00] 0.00E+00)
Cyanide 2.10E+01{ 0.00E+00|  0.00E+00]  0.00E+00 | 0.00E+00| 0.00E+00
Lead 6.08E+01 0.00E+00] 0.00E+00]  0.00E+00 | 0.00E+00] 0.00E+00
Manganese 1.89E+01| 0.00E+00|  0.00E+00| _2.47E+01 | 0.00E+00| 0.00E+00]|
[Mercury 1.60E-01] 0.00E+00|  0.00E+00| _0.00E+00 | 0.00E+00| 0.00E+00f;
fiNickel 2.70E+00] 0.00E+00| _ 0.00E+00| _0.00E+00 | 0.00E+00{ 0.00E+00]]
[[selenium 0.00E+00] 0.00E+00|  0.00E+00]  0.00E+00 | 0.00E+00| 0.00E+00
Silver 1.50E+00| 0.00E+00| ~0.00E+00]  0.00E+00 | 0.00E+00] 0.00E+00|
Tin 1.12E+01/ 0.00E+00] 0.00E+00| 0.00E+00 | 0.00E+00| 0.00E+00)
Vanadium 8.30E+00| 0.00E+00| _ 0.00E+00| _0.00E+00 | 0.00E+00| 0.00E+00]|
Zinc 6.63E+01] 0.00E+00]  0.00E+00]  2.20E+00 | 0.00E+00] 0.00E+00]|

4:24 PM12/17/97



rabbit\ max

Dose Calcutations for individual Contaminants - Maximum Concentration

Predicted Chemical Concentration by Media {mg/kg except air, which is ng/m3)
Chemical Ingestiorn Inhalation] Dermal
Soil Water |[Food-Animal[Food-Veget. Air Soil
4,4-DDD 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00] 0.00E+00
4,4'-DDE 2.958-02] 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00
4,4-DDT 3.64E-02| 0.00E+00| 0.00E+00] 0.00E+00{ 0.00E+00| 0.00E+00)
Alpha BHC 0.00E+00| 0.00E+00]  0.00E+00] _0.00E+00| 0.00E+00] 0.00E+00]
Aroclor-1260 0.00E+00] 0.00E+00|  0.00E+00] _0.00E+00] 0.00E+00! 0.00E-+00]
Beta-BHC 0.00E+00] 0.00E+00]  0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00}
2,4-D 0.00E+00) 0.00E+00]  0.00E+00] 0.00E+00] 0.00E+00| 0.00E+00]
2,4,5-T 0.00E+00] 0.00E+00] _ 0.00E+00] _ 0.00E+00] 0.00E+00/ 0.00E+00]
2,4,5-TP (Silvex) 0.00E+00] 0.00E+00] 0.00E+00| 0.00E+00] 0.00E+00] 0.00E+00]
Endosulfan I 0.00E+00] 0.00E+00]  0.00E+00| 0.00E+00] 0.00E+00] 0.00E+00]
Endosulfan II 0.00E+00] 0.00E+00]  0.00E+00 0.00E+00] 0.00E+00] 0.00E+00]
Endrin 0.00E+00] 0.00E+00]  0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00]
Heptachlor epoxide 0.00E+00] 0.00E+00] _0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00]
Heptachlor 0.00E+00| 0.00E+00]  0.00E+00]  0.00E+00] 0.00E+00| 0.00E+00}
Benzola)pyrene 0.00E+00] 0.00E+00]  0.00E+00]  0.00E+00] 0.00E+00] 0.00E+00]
Bis(2-ethylhexylphthalate] 2.20E-01] 0.00E+00] 0.00E+00] _0.00E+00] 0.00E+00] 0.00E+00]
Fluoranthene G.00E+00{ 0.00E+00 0.00E+00 0.00E+00} 0.00E+0Q0] 0.00E+00
Pyrene 0.00E+00] 0.00E+00]  0.00E+00|  0.00E+00| 0.00E+00] 0.00E+00
1,1,2,2-tetrachloroethene | 0.00E+00] 0.00E+00 0.00E+00 0.00E+00| 0.00E+00} 0.00E+00
4-methyl-2-pentancne 0.00E+00| 0.00E+Q0 0.00E+00| 0.COE+00| 0.00E+00} 0.00E+00|
2-butanone 0.00E+00] 0.00E+00|  0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
Acetone 7.00E-02| 0.00E+00]  0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00
Carbon Tetrachloride 3.00E-03| 0.00E+00]  0.00E+00] 0.00E+00| 0.00E+00] 0.00E+00
Cis-1,2-dichlorethene 1.90E-02| 0.00E+00]  0.00E+00] 0.00E+00| 0.00E+00} 0.00E+00
Ethylbenzene 0.00E+0C| 0.00E+00 0.00E+00|  0.CGOE+00} 0.00E+00} 0.00E+00
Methylene chloride 6.90E-02| 0.00E+00|  0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
Toluene 0.00E+00| 0.00E+00| _ 0.00E+00| _0.00E+00| 0.00E+00{ 0.00E+00
Xylene 0.00E+00} 0.00E+00|  0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00

4:26 PM12/17/97



i,

rabbit/max

RISK ASSESSMENT SPREADSHEET - INGESTION OF SOIL

RECEPTOR: MARSH RABBIT

EXPOSURE SCENARIO: THIS ASSUMES 80% ABSORPTION OF EACH CHEMICAL

CHEMICAL HAZARD QUOTIEN"
Aluminum 6.85E+00
|Antimony 1.20E-01
IArsenic 4.62E-02
Barium 9.78E-03
Beryllium 9.45E-04
Cadmium 2.45E-02
Chromium 1.8GE-02
Cobalt 0.00E+00
Copper 1.83E-02
Cyanide 1.27E-02
Lead 3.16E-02
Manganese 8.93E-04
Mercury 5.04E-05
Nickel 2.81E-04
Selenium 0.00E+00
Silver 3.45E-04
ITin 9.32E-02
[Vanadium 3.03E-03
Zinc 1.72E-03
ITOTAL 7.23E+00

4:11 PM12/19/97



rabbit\max

RISK ASSESSMENT SPREADSHEET - INGESTION OF SOIL

EXPOSURE SCENARIO: THIS ASSUMES 80% ABSORPTION OF
RECEPTOR: MARSH RABBIT

CHEMICAL HAZARD QUOTIEN"
4,4'-DDD 0.00E+00
4,4'-DDE 1.53E-04
4,4'-DDT 1.89E-04
iAlpha-BHC 0.00E+00
IAroclor-1260 0.00E+00
Beta-BHC 0.00E+00
2,4-D 0.00E+00
2,4,5-T 0.00E+00
2,4,5-TP (Silvex]) 0.00E+00
Endosulfan [ 0.00E+00
Endosulfan II 0.00E+00
Endrin 0.00E+00
Heptachlor epoxide 0.00E+00
Heptachlor 0.00E+00
Benzo(a)pyrene 0.00E+00
Bis(2-ethylhexyl)phthalate 5.00E-05
Fluoranthene 0.00E+00
Pyrene 0.00E+00
1,1,2,2-tetrachloroethene 0.00E+00
4-methyl-2-pentanone 0.00E+00
2-butanone 0.00E+00
lAcetone 2.91E-06
Carbon Tetrachloride 7.80E-07
Cis-1,2-dichlorethene 1.75E-07
Ethylbenzene 0.00E+00
Methylene chloride 4.91E-05
[Toluene 0.00E+00
[Xylene 0.00E+00
TOTAL 4.45E-04

4:13 PM12/19/97



RISK ASSESSMENT SPREADSHEET - INGESTION OF FOOD

EXPOSURE SCENARIO: THIS ASSUMES 80% ABSORPTION OF EACH CHEMICAL
RECEPTOR: MARSH RABBIT

CHEMICAL HAZARD QUOTIENT
IAluminum 0.00E+00
IAntimony 0.00E+00
[Arsenic 0.00E+00
Barium 0.00E+00
Beryllium 0.00E+00
Cadmium 0.00E+0Q0
Chromium 0.00E+00
Cobalt 0.00E+00
Copper 0.00E+00
Cyanide 0.00E+00
Lead ' B 0.00E+00
Manganese T 1.74E-02
Mercury 0.00E+00
Nickel 0.00E+00
Selenium 0.00E+00
Silver 0.00E+00
Tin 0.00E+00
[Vanadium 0.00E+00
Zinc 8.50E-04
TOTAL 1.82E-02

rabbit/max . 411 PM12/19/97



rabbit\ max

RISK ASSESSMENT SPREADSHEET - INGESTION OF FOOD

RECEPTOR: MARSH RABBIT

EXPOSURE SCENARIO: THIS ASSUMES 80% ABSORPTION OF EACH CHEMICAL

|ICHEMICAL HAZARD QUOTIENT
4,4'-DDD 0.00E+00
4,4'-DDE 0.00E+00
4,4'-DDT 0.00E+00
Alpha-BHC 0.00E+00
lAroclor- 1260 0.00E+00
Beta-BHC 0.00E+00
2,4-D 0.00E+00
2,4,5-T 0.00E+00
2,4,5-TP (Silvex) 0.00E+00
Endosulfan | 0.00E+00
Endosulfan I 0.00E+00
Endrin 0.00E+00
Heptachlor epoxide 0.00E+00
Heptachlor 0.00E+00
Benzo{a)pyrene 0.00E+00
Bis(2-ethylhexyl)phthalate 0.00E+00
Fluoranthene 0.00E+00
Pyrene 0.00E+00
1,1,2,2-tetrachloroethene 0.00E+00
4-methyl-2-pentanone 0.00E+00
2-butanone 0.00E+00
lAcetone 0.00E+00
Carbon Tetrachloride 0.00E+00
Cis-1,2-dichlorethene 0.00E+00
Ethylbenzene 0.00E+00
Methylene chioride 0.00E+00
Toluene 0.00E+00
(Xylene 0.00E+00
TOTAL 0.00E+00

416 PM12/19/97



Dose Calculations for Individual Contaminants - Maximum Concentration

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Aluminum Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day ' mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+4+00] 1.01E+05],
Soil 3.18E+03 1.65E+01 1.00E+00 8.00E-01] 1.32E+01
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0:.00E+00,
inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01] 0.00E+00)
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01| 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Antimony Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00{ 1.01E+05
Soil 3.60E+00 1.87E-02 1.00E+00 8.00E-01 1.50E-02
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
Food-an. 0.00E+00 0.00E+00 1.00E+00|  8.00E-01]  0.00E-+00
Food-veg. 0.00E+00 0.00E+00 1.00E+00|  8.00E-01] 0.00E+00]
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E+00 0.00E+400 1.00E+00 8.00E-01} 0.00E+00]

rabbit/max

5:41 PM12/19/97



Dose Calculations for Individual Contaminants - Maximum Concentration

Aluminum Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion .
Soil 3.18E+03 1.32E+01 1.93E4-00 6.85E+00
Water 0.00E+00 0.00E+00 1.93E+00 0.00E+00
Food 0.00E+00 0.00E+00 1.93E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.93E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.93E4+00 0.00E+00
|[Total 6.85E+00
Antimony Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 3.60E+00 1.50E-02 1.25E-01 1.20E-01
Water 0.00E+00 0.00E+00 1.25E-01 0.00E+00
Food 0.00E+00 0.00E+00 1.25E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.25E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.25E-01 0.00E+00
Total 1.20E-01
rabbi* 5.5

12/19/97



Dose Calculations for Individual Contaminants - Maximum Concentration

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption  Predicted
Arsenic Concent. Weight From Food 'from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day - mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00} 1.01E+05
Soil 1.40E+00 7.28E-03 1.00E+00 8.00E-01 5.82E-03]
Water 0.00E+00 0.00E+00 1.00E+00|  8.00E-01] 0.00E+00
Food-an. 0.00E+00 0.00E+00 L.OOE+00{  8.00E-01] ©0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Inhalation
Air 0.00E +00 0.00E+00] 1.00E+00 8.00E-01} 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Barium Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00| 1.01E+05 :
Soil 1.19E4-01 6.19E-02 1.00E+00 8.00E-01 4.95E-02|
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Food-an. 0.00E+00 0.00E+00 1.00E+00{  8.00E-01} 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00,
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00,
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00j

rabbit/max

5:41 PM12/19/97



Dose Calculations for Individual Contaminants - Maximum Concentration

Arsenic Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 1.40E+00 5.82E-03 1.26E-01 4.62E-02
Water 0.00E+00 0.00E+00 1.26E-01 0.00E+00
Food 0.00E+00 0.00E+00 1.26E-01 0.00E+00
Inhalation .
Air 0.00E+00 0.00E+00 1.26E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.26E-01 0.00E+00
Total 4.62E-02
Barium Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion :
Soil 1.19E4-01 4.95E-02 5.06E+00 9.78E-03
Water 0.00E+00 0.00E+00 5.06E400 0.00E+00
Food 0.00E+00 0.00E+00 5.06E4-00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 5.06E+00 0.00E+-00
Dermal
Soil 0.00E+00 0.00E+00 5.06E+00 0.00E+00
Total 9.78E-03
rabbi* 5:F

12/19/97



Dose Calculations for Individual Lontaminants - Maximum Concentration

S

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption  Predicted
Beryllium Concent. Weight From Food ' from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00| 1.01E+05
Soil 1.50E-01 7.80E-04 1.00E+00 8.00E-01 6.24E-04
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Food-an. 0.00E+00 0.00E +00 1.00E+00]  8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E01| 0.00E+00]
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E400 8.00E-01] 0.00E+00,
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional Absorption  Predicted
Cadmium Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00| 1.01E+0S
Soil 5.90E+00 3.07E-02 1.00E+00 8.00E-01 2.45E-02
Water 0.00E-+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00;
Food-an. 0.00E+00 0.00E+00 1.00E+00 8.00E-01 0.00E+00"
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-01{ 0.00E+00,
Dermal
" Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00j|

rabbit/max
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Dose Calculations for Individual Contaminants - Maximum Concentration

Beryllium Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion ‘
Soil 1.50E-01 6.24E-04 6.60E-01 9.45E-04
Water 0.00E+00 0.00E+00 6.60E-01 0.00E+00
Food 0.00E+00 0.00E+00 6.60E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 6.60E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 6.60E-01 0.00E+00
Total 9.45E-04
Cadmium Hazard Hazard
Concentration Dose TRV Quotient Index
_ mg/kg mg/kg-day
Ingestion
Soil 5.90E+00 2.45E-02 1.00E+00 2.45E-02
Water 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Food 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.00E-+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Total 2.45E-02
rabbi* 5:5
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Dose Calculations for Individual Contaminants - Maximum Concentration

e

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption  Predicted
Chromium Concent. Weight From Food ' from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E4+00] 1.01E+05
Soil 1.49E+01 7.75E-02 1.00E+00 8.00E-01 6.20E-02
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
Food-an. 0.00E +00 0.00E+00 1.00E+00|  8.00E-01] 0.00E+00]
Food-veg. 0.00E +00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01| 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Cobalt Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00] 1.01E+05 R )
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
Water 0.00E-+00 0.00E+00 1.00E+00|  8.00E-01] 0.00E-+00)
Food-an. 0.00E+00 0.00E+00 1.OOE+00{  8.00E-01] 0.00E-+00]|
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00
Dermal
Il soil 0.00E+00 0.00E+00 1.OOE+00{  8.00E-01] 0.00E+00

rabbit/max

5:41 PM12/19/97
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Dose Cailcuiations for Individual Contaminants - Maximum Concentration

"Chromium Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 1.49E+401 6.20E-02 3.28E+00 1.89E-02
Water 0.00E+00 0.00E+00 3.28E+00 0.00E 400
Food 0.00E-+00 0.00E+00 3.28E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 3.28E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 3.28E+00 0.00E+-00
Total 1.89E-02
Cobalt Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 1.57E+01 0.00E+00
Water 0.00E+00 0.00E+-00 1.57E+01 0.00E+00
Food 0.00E+00 0.00E+00 1.57E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.57E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.57E+01 0.00E+00
Total 0.00E+00
5:5
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Dose Calculations for Individual Contaminants - Maximum Concentration

Sz’

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional ~ Absorption Predicted
Copper Concent. Weight From Food ' from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E4+00] 1.01E+05
Soil 6.63E-+01 3.45E-01 1.00E+00 8.00E-01 2.76E-01
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01} 0.00E+00]
Food-an. 0.00E +00 0.00E+00 1.0OE+00{  8.00E-01] 0.00E-+00}
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E +00 0.00E+00| 1.00E+00 8.00E-01] 0.00E+00,
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional ~ Absorption Predicted
Cyanide Concent. Weight From Food from Meat Vegetation from Water from Soil Sail from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00] 1.01E+05
Soil 2.10E+01 1.09E-01 1.00E+00 8.00E-01 8.73E-02
Water 0.00E+00 0.00E+00 1.00E+00|  8.00E-01] 0.00E+00|
Food-an, 0.00E +00 0.00E+00 1.00E+00]  8.00E-01] 0.00E-+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00)
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-01] 0.00E+00]
Dermal
I soil 0.00E+00 0.00E +00 L.OOE+00{  8.00E-01| 0.00E-+00]

rabbit/max

5:41 PM12/19/97



Dose Calculations for Individual Contaminants - Maximum Concentration

Copper Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 6.63E+01 2.76E-01 1.51E+01 1.83E-02
Water 0.00E+00 0.00E+00 1.51E4+-01 0.00E+00
Food 0.00E+00 0.00E+00 1.51E+01 0.00E+00
Inhalation
Air 0.00E +00 0.00E+00 1.51E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.51E401 0.00E+00
Total 1.83E-02
Cyanide Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 2.10E+01 8.73E-02 6.87E+00 1.27E-02
Water 0.00E+00 0.00E+00 6.87E+00 0.00E+00
Food 0.00E+00 0.00E +00 6.87E+00 0.00E+-00
Inhalation
Air 0.00E+00 0.00E+00 6.87E+00 0.00E+-00
Dermal
Soil 0.00E+00 0.00E+00 6.87E+00 0.00E+00
Total 1.27E-02

rabbit

5:5
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Dose Calculations for Individual Contaminants - Maximum Concentration

g

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Lead Concent. Weight From Food ‘ from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00}] 1.01E+05
Soil 6.08E+01 3.16E-01 1.00E+00 8.00E-01 2.53E-01
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00j
Food-an. 0.00E +00 0.00E+00 1.00E+00]  8.00E01] 0.00E-+00]|
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00,
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E-+00,
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-0t] 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Manganese Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E4+00{ 1.01E+05
Soil 1.89E+01 9.83E-02 1.00E+00 8.00E-01 7.86E-02)
Water 0.00E +00 0.00E +00 1.00E+00 8.00E-01] 0.00E+00]
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E-+00f|
Food-veg. 2.47E+01 1.91E+00 1.00E+00 8.00E-01] 1.53E+00|
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-01] 0.00E-+00,
{Dermal
ILSoil 0.00E +00 0.00E +00 1.00E+00 8.00E-01]  0.00E+00

rabbit/max

5:41 PM12/19/97
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Dose Calculations for individual Contaminants - Maximum Concentration

Lead

Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 6.08E+01 2.53E-01 8.00E+00 3.16E-02
Water 0.00E+00 0.00E+00 8.00E+00 0.00E+00
Food 0.00E+00 0.00E+00 8.00E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 8.00E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 8.00E+00 0.00E+00
Total 3.16E-02
Manganese Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 1.89E+01 7.86E-02 8.80E4-01 8.93E-04
Water 0.00E+00 0.00E+00 8.80E+01 0.00E +00
Food 2.47E+01 1.53E+00 8.80E+01 1.74E-02
Inhalation
Air 0.00E+00 0.00E+00 8.80E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 8.80E+01 0.00E+00
Total 1.83E-02
5:&
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Dose Calculations for Individual Contaminants - Maximum Concentration

g

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional ~ Absorption Predicted
Mercury Concent. Weight From Food ' from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day

Ingestion 1.22E+00] 1.01E+05

Soil 1.60E-01 8.32E-04 1.00E +00 8.00E-01 6.65E-04|

Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00

Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]

Food-veg. 0.00E+00 0.00E+00 1.00E+400 8.00E-01] 0.00E+00|
Inhalation

Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E-+00
Dermal )

Soil 0.00E+00 0.00E+00 1.00E4-00 8.00E-01] 0.00E+00

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional ~ Absorption Predicted
Nickel Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day

Ingestion 1.22E+00} 1.01E+05 .

Soil 2.70E+00 1.40E-02 1.00E400 8.00E-01] . 1.12E-02|

Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00

Food-an, 0.00E+00 0.00E+00 LOOE+00|  8.00E-01] 0.00E-+00]

Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation

Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00,
(Dermal
[ soit 0.00E +00 0.00E+00 L.OOE+00]  8.00E-01] 0.00E+00

rabbit/max

5:41 PM12/19/97



Dose Calculations for Individual Contaminants - Maximum Concentration

Mercury Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 1.60E-01 6.65E-04 1.32E+01 5.04E-05
Water 0.00E+00 0.00E+00 1.32E+01 0.00E+00
Food 0.00E+00 0.00E+00 1.32E+-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.32E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.32E+-01 0.00E +00
Total 5.04E-05
Nickel Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 2.70E+00 1.12E-02 4.00E+01 2.81E-04
Water 0.00E+00 0.00E+00 4.00E+01 0.00E+00
Food 0.00E+00 0.00E+00 4.00E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 4.00E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 4.00E+01 0.00E+00
Total 2.81E-04

rabbi’
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Dose Calculations for Individual contaminants - Maximum Concentration

7

e

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption  Predicted
Selenium Concent. Weight From Food 'from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00} 1.01E+05
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00,
Water 0.00E+00 0.00E+00 1.OOE+00]  8.00E-01] 0.00E-+00]
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00B-01] 0.00E-+00]]
Food-veg. 0.00E+00 0.00E +00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption  Predicted
Silver Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00f 1.01E+05
Soil 1.50E+00 7.80E-03 1.00E+00 8.00E-01]  6.24E-03
Water 0.00E+00 0.00E+00 1.00E+-00 8.00E-01] 0.00E+00
Food-an, 0.00E+00 0.00E+00 1.OOE+00] _ 8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E 400 8.00E-01] 0.00E400
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00

rabbit/max

5:41 PM12/19/97



Dose Calculations for Individual Contaminants - Maximum Concentration

Selenium Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion '
Soil 0.00E+00 0.00E+00 2.00E-01 0.00E+00
Water 0.00E+00 0.00E+00 2.00E-01 0.00E+00
Food 0.00E+00 0.00E+00 2.00E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 2.00E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 2.00E-01 0.00E+00
Total 0.00E+00
Silver Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 1.50E+00 6.24E-03 1.81E4+01 3.45E-04
Water 0.00E+00 0.00E+00 1.81E+01 0.00E+00
Food 0.00E+00 0.00E+00 1.81E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.81E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.81E+01 0.00E+00
Total 3.45E-04

rabbit

5:5
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Dose Calculations for Individual Lontaminants - Maximum Concentration

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption  Predicted
Tin Concent. Weight From Food ' from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00f 1.01E+05
Soil 1.12E4+01 5.82E-02 1.00E+00 8.00E-01 4.66E-02
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00]
Food-an. 0.00E+00 0.00E+00 1.00E+400 8.00E-01 0.00E+ﬂ|
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00]
Inhalation
Air 0.00E+00 0.00E+00] 1.00E400 8.00E-01] 0.00E+ 00,
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption Predicted
'Vanadium Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00} 1.01E+05 )
Soil 8.30E+00 4.31E-02 1.00E+00 8.00E-01 3.45E-02
Water 0.00E+00 0.00E +00 1.00E+-00 8.00E-01] 0.00E+00
Food-an, 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00f|
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00|
inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01f 0.00E+00,
Dermal
[[ Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00,

rabbit/max

5:41 PM12/19/97



Dose Calculations for Individual Contaminants - Maximum Concentration

Tin Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion ‘
Soil 1.12E+01 4.66E-02 5.00E-01 9.32E-02
Water 0.00E+00 0.00E+00 5.00E-01 0.00E+00
Food 0.00E+00 0.00E+00 5.00E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 5.00E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 5.00E-01 0.00E+00
Total 9.32E-02
'Vanadium Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 8.30E+00 3.45E-02 1.14E+01 3.03E-03
Water 0.00E+00 0.00E+00 1.14E+01 0.00E+00
Food 0.00E+00 0.00E+00 1.14E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.14E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.14E+01 0.00E+00
Total 3.03E-03
5:5
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Dose Calculations for individual Contaminants - Maximum Concentration

Tt

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption  Predicted
Zinc Concent. Weight From Food ' from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00} 1.01E+05
Soil 6.63E+01 3.45E-01 1.00E+00 8.00E-01 2.76E-01
Water 0.00E-+00 0.00E-+00 1.00E+00 8.00E-01] 0.00E+00{
Food-an. 0.00E +00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Food-veg. 2.20E+00 1.70E-01 1.00E+00 8.00E-01 1.36E-01
{iinhalation
Air 0.00E-+00 0.00E+00| 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E+00 0.00E +00 1.00E+00 8.00E-01] 0.00E+00
rabbit/max

5:41 PM12/19/97
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Dose Calculations for Individual Contaminants - Maximum Concentration

Zinc Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 6.63E4+01 2.76E-01 1.60E+02 1.72E-03
Water 0.00E+00 0.00E+00 1.60E+-02 0.00E+00
Food 2.20E+00 1.36E-01 1.60E+02 8.50E-04
Inhalation
Air 0.00E+00 0.00E+00 1.60E+02 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.60E+02 0.00E+00
Total 2.57E-03
0.00E+00 Hazard Hazard
Concentration Dose NOAEL Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 0.00E+00 N/A
Water 0.00E+00 0.00E+00 0.00E+00 N/A
Food 0.00E+00 0.00E+00 0.00E+00 N/A
Inhalation
Air 0.00E+00 0.00E+00 0.00E+00 N/A
Dermal
Soil 0.00E+00 0.00E+00 0.00E+00 N/A
Total 0.00E+00
5:F
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Dose Calculations for individual Contaminants - Maximum Concentrations

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption  Predicted
4,4'-DDD Concent. Weight From Food from Meat Vegetation from Water from Sé)il Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E4+00{ 1.01E+05
Soil 0.00E-+00 ' 0.00E+00 1.OOE+00]  8.00E-01| 0.00E+00
Water 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E-+00f
Food-an. 0.00E+00 0.00E+00 1.00E+00|  8.00E01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01| 0.00E+00),
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-01{ 0.00E+00),
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01| 0.00E+00]
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
4.4'-DDE Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E4+00] 1.01E+05
Soil 2.95E-02 1.53E-04 1.00E+00 8.00E-01 1.23E-04
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E-+00]
Food-an. 0.00E-+00 0.00E+00 1.00E+00{  8.00E-01] 0.00E-+00
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01} 0.00E+00]
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-0t| 0.00E+00]
IDermal
I soil 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]

rabbit\max

5:51 PM12/19/97



Dose Calculations for Individual Contaminants - Maximum Concentrations

4,4'-DDD Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Water 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Food 0.00E+00 0.00E+00 8.00E-01 0.00E+-00
Inhalation
Air 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Dermal '
Soil 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Total 0.00E+00
4,4'-DDE Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 2.95E-02 1.23E-04 8.00E-0] 1.53E-04
Water 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Food 0.00E-+00 0.00E+00 8.00E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 8.00E-01 0.00E-+00
Dermal
Soil 0.00E+00 0.00E+00 8.00E-01 0.00E-+00
Total 1.53E-04

rabbi*
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Dose Calculations for Individual Contaminants - Maximum Concentrations

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional  Absorption Predicted
4.4'-DDT Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00| 1.01E+05]
Soil 3.64E-02 1.89E-04 1.00E+00 8.00E-01 1.51E-04;
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
Food-an. 0.00E+00 0.00E+00 1.00E+00{  8.00E-01| 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E-+00 0.00E+00 1.00E+00 8.00E-01 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Alpha-BHC Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E4+00{ 1.01E405
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01} 0.00E+00
Water 0.00E+00 0.00E+00 1.OOE+00[  8.00E-01] 0.00E+00]
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]
Food-veg. 0.00E +00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-01] 0.00E+00
Dermal .
| soil 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00
rabbitimax 5:51 PM12/19/97



Dose Calculations for Individual Contaminants - Maximum Concentrations

4,4'-DDT Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion ’
Soil 3.64E-02 1.51E-04 8.00E-01 1.89E-04
Water 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Food 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 8.00E-0i 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Total 1.89E-04
Alpha-BHC Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 1.37E-02 0.00E+00
Water 0.00E+00 0.00E+00 1.37E-02 0.00E+00
Food 0.00E+00 0.00E+00 1.37E-02 0.00E+00
Inhalation
Air 0.00E-+00 0.00E+00 1.37E02 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.37E02 0.00E+00
Total 0.00E+00

rabbi*
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Dose Calculations for Individual Contaminants - Maximum Concentrations

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional Absorption  Predicted
Aroclor-1260 Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day ' mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00] 1.01E+05}"
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01| 0.00E+00
Water 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E-+00]]
Food-an. 0.00E+00 0.00E+00 1.00E+00| _ 8.00E-01] 0.00E-+00]
Food-veg. 0.00E+00 0.00E+00 1,00E+00 8.00E-01] 0.00E+00|
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01{ 0.00E+00,
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional Absorption  Predicted
Beta-BHC Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00{ 1.01E+405
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00,
Water 0.00E+00 0.00E +00 1.00E+00|  8.00E-01{ 0.00E+00]|
Food-an. 0.00E+00 0.00E+00 1.00E+00 8.00E-01 0.00E+00"
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E +00|
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-01] 0.00E+00,
Dermal
II Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01| 0.00E+00

rabbit\max
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Dose Calculations for individual Contaminants - Maximum Concentrations

Aroclor-1260 Hazard Hazard
Concentration Dose TRV Quotient Index
mg/k‘g mg/kg-day
Ingestion .
Soil 0.00E+00 0.00E+00 1.35E-01 0.00E+00
Water 0.00E4-00 0.00E+00 1.35E-01 0.00E+00
Food 0.00E+00 0.00E+00 1.35E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.35E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.35E-01 0.00E+00
Total 0.00E+00
Beta-BHC Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 1.37E-02 0.00E+00
Water 0.00E+00 0.00E +00 1.37E-02 0.00E+00
Food 0.00E+00 0.00E+00 1.37E-02 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.37E-02 0.00E+00
[Dermal
Soil 0.00E+00 0.00E+00 1.37E-02 0.00E+00
Total 0.00E+00

rabbi
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Dose Calculations for Individual Contaminants - Maximum Concentrations

g

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake Fractional ~ Absorption Predicted
2,4-D Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day ‘ mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00| 1.01E+05]|.
Soil 0.00E+00 0.00E +00 1.00E+00 8.00E-01] 0.00E+00
Water 0.00E-+00 0.00E+00 1.00E+00]  8.00E-01]  0.00E+00]
Food-an. 0.00E+00 0.00E-+00 1.00E+00] _ 8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-01{ 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption  Predicted
2,4,5-T Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00] 1.01E+05
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01} 0.00E+00
Water 0.00E+00 0.00E+00 1.OOE+00]  8.00E-01| 0.00E+00
Food-an, 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00]
Inhalation
Air 0.00E+00 0.00E+00} 1.00E+00 8.00E-01{ 0.00E+00
Dermal
boil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00

rabbit\max
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Dose Calculations for Individual Contaminants - Maximum Concentrations

2,4-D Hazard Hazard
Concentration Dose TRV Quotient Index
mg/ kg mg/kg-day
Ingestion .
Soil 0.00E +00 0.00E400 1.00E+00 0.00E+00
Water 0.00E+00 0.00E+00 1.00E4+00 0.00E+00
Food 0.00E+00 0.00E+00 1.00E+4-00 0.00E+00
Inhalation
Air 0.00E +00 0.00E+00 1.00E+400 0.00E+-00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Total 0.00E+00
2,4,5-T Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E 400 3.00E+00 0.00E+00
Water 0.00E+00 0.00E+00 3.00E+00 0.00E+00
Food 0.00E+00 0.00E+400 3.00E+4+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 3.00E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 3.00E+00 0.00E+00
Total 0.00E+00

rabbi’
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Dose Calculations for Individual Contaminants - Maximum Concentrations

Tseagas

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional ~ Absorption Predicted
2,4,5-TP (Silvex) Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  ‘mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00| 1.01E+05] .
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01} 0.00E+00
Water 0.00E+00 0.00E+00 1.OOE+00{  8.00E-01] 0.00E-+00]
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00|
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01| 0.00E+00)
Dermal
Soil 0.00E+00 0.00E+00 1,00E+00 8.00E-01f 0.00E+00,
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Endosuifan 1 Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00] 1.01E+05
Soil 0.00E+00 0.00E +00 1.00E400 8.00E-01] 0.00E+00
Water 0.00E+00 0.00E+00 1.00B+00]  8.00E-01] 0.00E+00]|
Food-an, 0.00E+00 0.00E+00 1L.OOE+00]  8.00E-01] 0.00E+00]}
Food-veg. 0.00E+00 0.00E-+00 1.00E+00]  8.00E-01] 0.00E+00]
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01f 0.00E+00)
Dermal
ﬂjoil 0.00E +00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00,

rabbit\max
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Dose Calculations for Individual Contaminants - Maximum Concentrations

2,4,5-TP (Silvex) Hazard Hazard
Concentration Dose TRV Quotient Index
mg/ kg mg/kg-day
Ingestion .
Soil 0.00E+00 0.00E+00 7.50E-01 0.00E+00
Water 0.00E+00 0.00E+00 7.50E-01 0.00E+00
Food 0.00E +00 0.00E 400 7.50E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 7.50E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 7.50E-01 0.00E+00
Total 0.00E+00
Endosulfan 1 Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E400 1.50E+00 0.00E+00
Water 0.00E+00 0.00E+00 1.50E+00 0.00E+00
Food 0.00E+00 0.00E+00 1.50E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.50E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.50E+00 0.00E+00
Total 0.00E+00

rabbi’
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Dose Calculations for Individual Luntaminants - Maximum Concentrations

e

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Endosulfan II Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day ‘mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00] 1.01E+05] .
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Water 0.00E +00 0.00E+00 1.0OE+00[  8.00E-01] 0.00E-+00]j
Food-an, 0.00E+00 0.00E +00 1.00E+00{  8.00E-01 0.00E-+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00[ 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01}] 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Endrin Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00] 1.01E4+05
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0:00E+00
Water 0.00E+00 0.00E+00 1.00E+00]  8.00E-01{ 0.00E-+00]
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01| 0:00E+00f
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01{ 0.00E+00
Dermal
" Soil 0.00E 400 0.00E+00 1.00E+00 8.00E-01}] 0.00E+00,

rabbit\max
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Dose Calculations for Individual Contaminants - Maximum Concentrations

Endosulfan II Hazard Hazard
Concentration Dose TRV Quotient Index
mg/k;g mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 1.50E+00 0.00E+00
Water 0.00E+00 0.00E+00 1.50E+00 0.00E4+00
Food 0.00E+00 0.00E +00 1.50E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.50E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.50E+00 0.00E+00
Total 0.00E+00
Endrin Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 9.20E-02 0.00E+00
Water 0.00E+00 0.00E+00 9.20E-02 0.00E+00
Food 0.00E+00 0.00E+00 9.20E-02 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 9.20E-02 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 9.20E-02 0.00E+00
Total 0.00E+4-00

rabb?
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Dose Calculations for Individual vontaminants - Maximum Concentrations

e

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Heptachlor epoxide Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day ‘ mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00| 1.01E+05|.
Soil 0.00E+00 0.00E+400 1.00E+00 8.00E-01] 0.00E+00
Water 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]]
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E-+00]|
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00]
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-01{ 0.00E+00
Dermal

Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted

Heptachlor Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00| 1.01E+05
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01| 0.00E+00,
Water 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]
Food-an. 0.00E +00 0.00E+00 1.OOE+00{  8.00E-01| 0.00E-+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01} 0.00E+00)
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01] 0.00E+00]
Dermal

II Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E-+00]

rabbit\max
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Dose Calculations for Individual Contaminants - Maximum Concentrations

Heptachlor epoxide Hazard Hazard
Concentration Dose TRV Quotient Index
mg/| Eg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+-00 1.00E-01 0.00E+00
Water 0.00E +00 0.00E+00 1.00E-01 0.00E+00
Food 0.00E+00 0.00E+00 1.00E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.00E-01 0.00E+4-00
Dermal
Soil 0.00E+00 0.00E+00 1.00E-01 0.00E+00
Total 0.00E+00
Heptachior Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 1.00E-01 0.00E+00
Water 0.00E+00 0.00E+00 1.00E-01 0.00E+00
Food 0.00E+00 0.00E 400 1.00E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.00E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E-01 0.00E+00
Total 0.00E+00

rabbf
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Dose Calculations for Individual Contaminants - Maximum Concentrations

o

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional  Absorption Predicted
Benzo(a)pyrene Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air intake Fraction Dose
kg mg/day . mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00] 1.01E+05]-
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00;
Water 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E-+00f|
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01| 0.00E-+00]
Food-veg. 0.00E+00 0.00E +00 1.00E+00 8.00E-01] 0.00E +00;
Inhalation
Air 0.00E-+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00,
IDermal

Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption Predicted

Bis(2-ethylhexyl)phthalate Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00{ 1.01E+05
Soil 2.20E-01 1.14E-03 1.00E+00 8.00E-01 9.15E-04,
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01}] 0.00E+00
Food-an. 0.00E+00 0.00E+00 1.00E+00|  8.00E-01]  0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00} 1.00E400 8.00E-01] 0.00E+00
Dermal

H Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00

rabbit\max
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Dose Calculations for Individual Contaminants - Maximum Concentrations

Benzo(a)pyrene Hazard Hazard
Concentration Dose TRV Quotient Index
mg/ kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Water 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Food 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Total 0.00E+00
Bis(2-ethylhexyl)phthalate Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 2.20E-01 9.15E-04 1.83E+01 5.00E-05
Water 0.00E+00 0.00E+00 1.83E+01 0.00E+00
Food 0.00E+00 0.00E+00 1.83E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.83E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.83E+-01 0.00E+00
Total 5.00E-05

5:5
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Dose Calculations for Individual Contaminants - Maximum Concentrations

“ergpe”

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional  Absorption Predicted
Fluoranthene Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day ’mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00| 1.01E+05]:
Soil 0.00E+00 0.00E+00 1.00E +00 8.00E-01] 0.00E+00,
Water 0.00E+00 0.00E+00 1.00E+00|  8.00E-01| 0.00E+00]
Food-an, 0.00E+00 0.00E+00 1.00E+00{  8.00E-01| 0.00E+00f
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
HInhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E-+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption Predicted
Pyrene Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00| 1.01E+05
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00;
Water 0.00E+00 0.00E+00 1.00E+00|  8.00E-01] 0.00E-+00f|
Food-an. 0.00E +00 0.00E +00 1.00E+00|  8.00E-01]  0.00E-+00||
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00,
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00;
Dermal
[l soil 0.00E+00 0.00E+00 LOOE+00]  8.00E-01] 0.00E+00

rabbit\max
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Dose Calculations for Individual Contaminants - Maximum Concentrations

Fluoranthene Hazard Hazard
Concentration Dose TRV Quotient Index
mg/k(g mg/kg-day
Ingestion .
Soil 0.00E+00 0.00E+00 1.25E+02 0.00E+00
Water 0.00E+00 0.00E+00 1.25E402 0.00E+00
Food 0.00E+00 0.00E+00 1.25E+02 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.25E+02 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.25E+02 0.00E+00
Total 0.00E+00
Pyrene Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 7.50E+01 0.00E+00
Water 0.00E+00 0.00E+00 7.50E+01 0.00E+00
Food 0.00E+00 0.00E+00 7.50E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 7.50E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 7.50E+01 0.00E+00
Total 0.00E+00

rabbit’
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Dose Calculations for Individual Lontaminants - Maximum Concentrations

e

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption  Predicted
1,1,2,2-tetrachloroethene Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day ‘ mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00f 1.01E+05}-
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Water 0.00E+00 0.00E+00 1.00E+00]  8.00E-01| 0.00E+00]
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00}
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E4-00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption Predicted
4-methyl-2-pentanone Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00{ 1.01E+05
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Water 0.00E+00 0.00E+00 1.00E+00|  8.00E-01] 0:00E+00]
Food-an. 0.00E+00 0.00E+00 1.00E+00|  8.00E-01] 0.00E+00]
Food-veg. 0.00E +00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00j

rabbit\max
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Dose Calculations for individual Contaminants - Maximum Concentrations

1,1,2,2-tetrachloroethene Hazard Hazard
Concentration Dose TRV Quotient Index
mg/ ke mg/kg-day
Ingestion -
Soil 0.00E+00 0.00E+00 2.00E+01 0.00E+00
Water 0.00E+00 0.00E+00 2.00E+01 0.00E+00
Food 0.00E +00 0.00E+00 2.00E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 2.00E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 2.00E+01 0.00E+00
Total 0.00E+00
4-methyl-2-pentanone Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 2.50E+01 0.00E+00
Water 0.00E+00 0.00E+00 2.50E+01 0.00E+00
Food 0.00E+00 0.00E+00 2.50E+-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 2.50E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 2.50E+01 0.00E+00
Total 0.00E+00

rabbit’ ‘ ‘, 5:6 '2/19/97
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Dose Calculations for Individual Contaminants - Maximum Concentrations

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption  Predicted
2-butanone Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day ‘mg/ kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00] 1.01E+05].
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Water 0.00E+00 0.00E +00 1.00E+00|  8.00E-01] 0.00E+00]|
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]}
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01| 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption Predicted
Acetone Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day - mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00}f 1.01E405
Soil 7.00E-02 3.64E-04 1.00E+00 8.00E-01 2.91E-04
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Food-an. 0.00E +00 0.00E+00 1.00E+00|  8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00]|
Inhalation
Air 0.00E +00 0.00E+00| 1.00E+00 8.00E-01] 0.00E+00
|Dermal
[I Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00]|

rabbit\max

5:51 PM12/19/97



Dose Calculations for Individual Contaminants - Maximum Concentrations

2-butanone Hazard Hazard
Concentration Dose TRV Quotient Index
mg/ kg mg/kg-day
Ingestion .
Soil 0.00E+00 0.00E+00 1.77E4+03 0.00E +00
Water 0.00E+00 0.00E+00 1.77E4-03 0.00E +00
Food 0.00E+00 0.00E+00 1.77E4-03 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.77E+03 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.77E+-03 0.00E+00
Total 0.00E+00
Acetone Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 7.00E-02 2.91E-04 1.00E+02 2.91E-06
Water 0.00E +00 0.00E+00 1.00E+02 0.00E+00
Food 0.00E+00 0.00E+00 1.00E+02 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.00E+02 0.00E+00
Dermal
Soil 0.00E+4-00 0.00E+00 1.00E+-02 0.00E +00
Total 2.91E-06

rabbi
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Dose Calculations for Individual Lontaminants - Maximum Concentrations

g

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption  Predicted
Carbon Tetrachloride Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00] 1.01E+05].
Soil 3.00E-03 1.56E-05 1.00E+00 8.00E-01 1.25E-05
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]|
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00]
inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01f 0.00E+00,
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional  Absorption  Predicted
Cis-1,2-dichlorethene Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00| 1.01E+05
Soil 1.90E-02 9.88E-05 1.00E+00 8.00E-01 7.90E-05|
Water 0.00E +00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Food-an. 0.00E +00 0.00E+00 1.OOE+00{  8.00E-01]  0.00E-+00]f
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-01] 0.00E+00
Dermal
" Soil 0.00E +00 0.00E+00 1.00E+00 8.00E-01 0.00E+00h

rabbit\max

5:61 PM12/19/97



Dose Calculations for Individual Contaminants - Maximum Concentrations

Carbon Tetrachloride Hazard Hazard
Concentration Dose TRV Quotient Index
mg/ k‘g mg/kg-day
Ingestion .
Soil 3.00E-03 1.25E-05 1.60E+01 7.80E-07
Water 0.00E+00 0.00E+00 1.60E+01 0.00E+00
Food 0.00E+00 0.00E+00 1.60E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.60E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.60E+01 0.00E+00
Total 7.80E-07
Cis-1,2-dichlorethene Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 1.90E-02 7.90E-05 4.52E+02 1.75E-07
Water 0.00E+00 0.00E+00 4.52E+02 0.00E+00
Food 0.00E+00 0.00E+00 4.52E+02 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 4.52E402 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 4.52E402 0.00E+00
Total 1.75E-07

rabbi*’ < ) 5:F “12/19/97
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Dose Calculations for Individual Contaminants - Maximum Concentrations

Mg

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption  Predicted
Ethylbenzene Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day ‘mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00| 1.01E+05]-
Soil 0.00E+00 0.00E +00 1.00E+00 8.00E-01] 0.00E+00
Water 0.00E+00 0.00E +00 1.00E+00|  8.00E-01]  0.00E+00]
Food-an, 0.00E+00 0.00E+00 1.00E+00|  8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E-+00,
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption  Predicted
Methylene chioride Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E4+-00f 1.01E+05
Soil 6.90E-02 3.59E-04 1.00E+00 8.00E-01 2.87E-04
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]|
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation .
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E-+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00,

rabbit\max
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Dose Calculations for Individual Contaminants - Maximum Concentrations

Ethylbenzene Hazard Hazard
Concentration Dose TRV Quotient Index
mg/ k'g mg/kg-day
Ingestion .
Soil 0.00E+00 0.00E +00 4.08E+01 0.00E+00
Water 0.00E+00 0.00E+00 4.08E+01 0.00E+00
Food 0.00E+00 0.00E+00 4.08E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 4.08E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 4.08E+01 0.00E+00
Total 0.00E+00
Methylene chloride Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 6.90E-02 2.87E-04 5.85E4-00 4.91E-05
Water 0.00E+00 0.00E+00 5.85E+00 0.00E+00
Food 0.00E+00 0.00E+00 5.85E400 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 5.85E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 5.85E+00 0.00E+00
Total 4.91E-05

rabbit’
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Dose Calculations for Individual Contaminants - Maximum Concentrations

Sasgpi”

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption  Predicted
Toluene Concent. Weight From Food from Meat Vegetation from Water from Soit Soil Air Intake Fraction Dose
kg mg/day ’mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
. |Jiingestion 1.22E4+00f 1.01E+05].
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00,
Water 0.00E+00 0.00E +00 1OOE+00]  8.00E-01] 0.00E+00]
Food-an. 0.00E+00 0.00E-+00 1.00E+00|  8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
[nhalation
Air 0.00E-+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00)
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01| 0.00E+00;
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption Predicted
Xylene Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.22E+00f 1.01E+05
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01| 0.00E+00]
Water 0.00E+00 0.00E+00 3 1.00E+00]  8.00B-01] 0.00E+00]f
Food-an, 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]f
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01} 0.00E+00,
Inhajation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00)
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00]

rabbit\max 5:51 PM12/19/97



Dose Calculations for individual Contaminants - Maximum Concentrations

Toluene Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion .
Soil 0.00E+00 0.00E+00 2.60E+01 0.00E 400
Water 0.00E+00 0.00E+00 2.60E+01 0.00E+00
Food 0.00E+00 0.00E+00 2.60E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 2.60E+01 0.00E+-00
Dermal
Soil 0.00E4-00 0.00E+00 2.60E+01 0.00E +00
Total 0.00E+00
Xylene Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 2.06E+00 0.00E+00
Water 0.00E+00 0.00E+00 2.06E+00 0.00E+00
Food 0.00E +00 0.00E +00 2.06E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 2.06E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 2.06E+00 0.00E+00
Total 0.00E+00

rabbit’
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Dose Calculations for Individual Contaminants - Maximum Concentration

Predicted Chemical Concentration by Media (mw except air, which is ng/m3)
Chemical Ingestion Inhalation| Dermal
Soil Water [Food-Animal|Food-Veget. Alr Soil
Aluminum 3.18E+03] 0.00E+00] 0.00E+00]  0.00E+00 [0.00E+00] 0.00E+00
Antimony 3.60E+00} 0.00E+00]  0.00E+00|  0.00E+00 | 0.00E+00} 0.00E+00f
Arsenic 1.40E+00] 0.00E+00|  0.00E+00]  0.00E+00 | 0.00E+00] 0.00E+00)
Barium 1.19E+01| 0.00E+00]  0.00E+00]  0.00E+00 | 0.00E+00} 0.00E+00|
Beryllium 1.50E-01] 0.00E+00}  0.00E+00]  0.00E+00 | 0.00E+00} 0.00E+00|
Cadmium 5.90E+00| 0.00E+00}  0.00E+00]  0.00E+00 | 0.00E+00] 0,00E+00|
Chromium 1.49E+01]| 0.00E+00]  0.00E+00|  0.00E+00 | 0.00E+00] 0.00E-+00]|
Cobalt 0.00E+00| 0.00E+00f  0.00E+00{  0.00E+00 | 0.00E+00} 0.00E+00]
Capper 6.63E+01{ 0.00E+00|  0.00E+00|  0.00E+00 | 0.00E+00}{ 0.00E+00]|
Cyanide 2.10E+01] 0.00E+00|  0.00E+00]  0.00E+00 | 0.00E+00} 0.00E-+00]|
liLead 6.08E+01| 0.00E+00|  0.00E+00]  0.00E+00 | 0.00E+00} 0.00E-+00||
[Manganese 1.89E+01| 0.00E+00|  0.00E+00]  2.47E+01 | 0.00E+00] 0.00E+00]|
[Mercury 1.60E-01| 0.00E+00|  0.00E+00]  0.00E+00 | 0.00E+00} 0.00E+00]|
lINickel 2.70E+00{ 0.00E+00|  0.00E+00]  0.00E+00 | 0.00E+00} 0.00E+00])
Selenium 0.00E+00{ 0.00E+00|  0.00E+00|  0.00E+00 | 0.00E+00| 0.00E+00)|
Stlver 1.50E+00{ 0.00E+00|  0.00E+00]  0.00E+00 | 0.00E+00] 0.00E+00]|
Tin 1.12E+01| 0.00E+00|  0.00E+00| _ 0.00B+00 | 0.00E+00] 0.00E+00||
Vanadium 8.30E+00| 0.00E+00|  0.00E+00]  0.00E+00 | 0.00E+00{ 0.00E+00||
Zinc 6.63E+011 0.00E+00|  0.00E+00]  2.20E+00 | 0.00E+00{ 0.00E+00|

cotton raf\max

431 PM12/17/97



cotton rat\max

Dose Calcuiations for Individual Contaminants - Maximum Concentration

Predicted Chemical Concentration by Media (mg/kg except air, which is ng/m3)
Chemical Ingestion Inhalation| Dermal
Soil Water |Food-Animal|Food-Veget. Air Sotil
4,4-DDD 0.00E+00] 0.00E+00|  0.00E+00] 0.00E+00] 0.00E+00} 0.00E+00
4,4 DDE 2.95E-02| 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
4,4-DDT 3.64E-02] 0.00E+00]  0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
Alpha-BHC 0.00E+00| 0.00E+00]  0.00E+00]  0.00E+00] 0.00E+00] 0.00E+00
Aroclor-1260 0.00E+00| 0.00E+00|  0.00E+00] 0.00E+00] 0.00E+00| 0.00E+00
Beta-BHC 0.00E+00} 0.00E+00]  0.00E+00]  0.00E+00] 0.00E+00} 0.00E+00
2,4-D 0.00E+00| 0.00E+00|  0.00E+00| 0.00E+00] 0.00E+00] 0.00E +00]
2,4,5-T 0.00E+00| 0.00E+00|  0.00E+00| _0.00E+00] 0.00E+00] 0.00E+00}
2.4,5-TP (Siivex) 0.00E+00} 0.00E+00|  0.00E+00| _0.00E+00} 0.00E+00| 0.00E+00]|
[Endosulfan 1 0.00E+00| 0.00E+00{  0.00E+00| _0.00E+00] 0.00E+00] 0.00E+00]|
Endosulfan I 0.00E+00} 0.00E+00| _ 0.00E+00| _0.00E+00] 0.00E+00] 0.00E+00]|
Endrin 0.00E+00{ 0.00E+00]  0.00E+00] 0.00E+00] 0.008+00] 0.00E+00
Heptachlor epoxide 0.00E+00| 0.00E+00]  0.00E+00] 0.00E+00] 0.00E+00| 0.00E+00
Heptachlor 0.00E+00| 0.00E+00 0.00E+00( 0.00E+00! 0.00E+00| 0.00E+Q0
Benzola)pyrene 0.00E+00] 0.00E+00| _ 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00]
Bis(2-ethylhexyl)phthalate| 2.20E-01| 0.00E+00| 0.00E+00{ _0.00E+00] 0.00E+00| 0.00E+00]|
Fluoranthene 0.00E+00| 0.00E+00| _0.00E+00| _0.00E+00] 0.00E+00] 0.00E+00]
Pyrene 0.00E+00| 0.00E+00| _ 0.00E+00| _ 0.00E+00] 0.00E+00] 0.00E+00||
1,1,2,2-tetrachloroethene | 0.00E+00| 0.00E+00| _ 0.00E+00| _0.00E+00] 0.00E+00] 0.00E+00)|
4-methyl-2-pentanone | 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00] 0.00E+00)]
2-butanone 0.00E+00| 0.00E+00] _ 0.00E+00|  0.00E+00] 0.00E+00] 0.00E+00]
Acetone 7.00E-02| 0.00E+00|  0.00E+00] 0.00E+00] 0.00E+00| 0.00E+00
Carbon Tetrachloride 3.00E-03| 0.00E+00| 0.00E+00| 0.00E+00} 8.00E+00}; 0.00E+Q0{
Cis-1,2-dichlorethene 1.90E-02| 0.00E+00| _ 0.00E+00| _0.00E+00| 0.00E+00] 0.00E+00]
Ethylbenzene 0.00E+00} 0.00E+00{  0.00E+00| _0.00E+00] 0.00E+00| 0.00E+00]|
Methylene chloride 6.90E-02] 0.00E+00  0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00f
Toluene 0.00E+00} 0.00E+00| _ 0.00E+00| _0.00E+00] 0.00E+00| 0.00E+00]
Xylene 0.00E+00| 0.00E+00]  0.00E+00] _0.00E+00] 0.00E+00] 0.00E+00)

4:33 PM12/17/97
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ratimax

RISK ASSESSMENT SPREADSHEET - INGESTION OF SOIL

EXPOSURE SCENARIO: THIS ASSUMES 80% ABSORPTION OF EACH CHEMICAL

RECEPTOR: COTTON RAT

CHEMICAL HAZARD QUOTIENT
Aluminum 3.03E+00
Antimony 5.30E-02
Arsenic 2.04E-02
Barium 4.33E-03
[Beryttium 4.18E-04
llcadmium 1.09E-02
{lchromium 8.36E-03
[[cobart 0.00E+00
[[copper 8.08E-03
[[cyanide 5.62E-03
flLead 1.40E-02
"Mangam:se 3.95E-04
[Mercury 2.23E-05
[vicker 1.24E-04
[isetenium 0.00E +00
flsitver 1.52E-04
Tin 4.12E-02
Vanadium 1.34E-03
Zinc 7.62E-04
TOTAL 3.20E +00

5:10 PM12/18/97



ratimax

RISK ASSESSMENT SPREADSHEET - INGESTION OF SOIL

EXPOSURE SCENARIO: THIS ASSUMES 80% ABSORPTION OF EACH CHEMICAL
RECEPTOR: COTTON RAT
{ICHEMICAL HAZARD QUOTIENT
4,4'-DDD 0.00E +00
4.4 DDE 6.78E-05
4,4'-DDT 8.37E-05
Alpha-BHC 0.00E+00
|Aroclor-1260 0.00E+00
Beta-BHC 0.00E+00
2,4-D 0.00E+00
2,4,5-T 0.00E+00
2,4,5-TP (Silvex) G.00E+00
Endosuifan I 0.00E+00
Endosulfan I 0.00E+00
Endrin 0.00E+00
Heptachlor epoxide 0.00E+00
[Eeptachlor 0.00E+00
"Benzo(a)pyrene 0.00E+00
[[Bis(2-ethylhexylphthalase 2.21E-05
IIFluoranﬂlene 0.00E+00
“Pyrene 0.00E+00
1,1,2,2-tetrachloroethene 0.00E+00
4-methyl-2-pentanone 0.00E+00
2-butanone 0.00E+00
Acetone 1.29E-06
Carbon Tetrachloride 3.45E-07
Cis-1,2-dichlorethene 7.73E-08
Ethylbenzene 0.00E+00
Methylene chioride 2.17E-05
Toluene 0.00E+00
Xylene 0.00E+00
TOTAL 1.976-04

5:12 PM12/19/97



RISK ASSESSMENT SPREADSHEET - INGESTION OF FOOD
R EXPOSURE SCENARIO: THIS ASSUMES 80% ABSCORPTION OF EACH CHEMICAL

RECEPTOR: COTTON RAT

CHEMICAL HAZARD QUOTIENT
Aluminum ' 0.00E+00
| Antimony 0.00E+60
JArsenic 0.00E+00
{Barium 0.00E+00
[Beryllium 0.00E+00
flcadmium 0.00E+00
ichromium 0.00E+00
licobalt 0.00E+00
"Copper 0.00E+00
ICyanide 0.00E+00
Lead ‘ 0.00E+00
Manganese 1.79E-02
Mercury 0.00E+00
Nickel : 0.00E+00
Selenium 0.00E+00
Silver 0.00E+0(0
Tin 0.00E+G0
Vanadium 0.00E+G0
Zinc 8.78E-04
TOTAL 1.88E-02

rat\max 5:10 PM12/19/87



RISK ASSESSMENT SPREADSHEET - INGESTION OF FOOD
EXPOSURE SCENARIO: THIS ASSUMES 80% ABSORPTION OF EACH CHEMICAL
RECEPTOR: COTTON RAT
ICHEMICAL HAZARD QUOTIENT
4,4'-DDD 0.00E+00
4.4'-DDE 0.00E+00
4,4'-DDT 0.00E+00
Alpha-BHC 0.00E+00
Aroclor-1260 0.00E+00
Beta-BHC 0.00E+00
2,4-D 0.00E+00
2,4,5-T 0.00E+00
2,4,5-TP (Silvex) 0.00E+00
|Endosulfan I 0.00E+00
[[Endosulfan 11 ‘ B 0.00E+00
[[Endrin 0.00E+00
[IHeptachlor epoxide 0.00E +00
([Heptachtor 0.00E +00
"Benzo(a)pyrene 0.00E+00
Bis(2-ethylhexyl)phthalate 0.00E+00
Fluoranthene 0.00E+00
Pyrene 0.00E+00
1,1,2,2-tetrachloroethene 0.00E+00
4-methyl-2-pentanone 0.00E+00
2-butanone 0.00E+00
Acetone 0.00E+00
Carbon Tetrachloride 0.00E+00
Cis-1,2-dichlorethene 0.00E+00
Ethylbenzene 0.00E+00
Methylene chloride 0.00E+00
Toluene 0.00E+00
Xylene 0.00E+00
TOTAL 0.00E+00

rat\max 5:12 PM12/19/97



Individual Dose Calculations - Maximum Concentrations

g

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Aluminum Concent. Weight From Food from Meat Vegetation from Water from Soif Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01] B8.49E+03
Soil 3.18E+03 7.31E+00 1.00E+00 8.00E-01] 5.85E400
Water 0.00E+00 0.00E-+00 1.00E+00 8.00E-01|  0.00E+00
Food-an. 0.00E+00 0.00E +00 1.00E+00]  8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E +00 1.00E+00 8.00E-01}] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
[Antimony Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01] 8.49E+03
Soil 3.60E+00 8.28E-03 1.00E+00 8.00E-01 6.62E-03
Water 0.00E+00 0.00E +00 L.OOE+00[  8.00E-01] 0.00E+00]
Food-an, 0.00E +00 0.00E +00 L.OOE+00{  8.00E-01] 0.00E-+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00
[Dermal
| Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00

rat\max

6:08 PM12/19/97



Individual Dose Calculations - Maximum Concentrations

Aluminum Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 3.18E+03 5.85E+00 1.93E+00 3.03E+00
Water 0.00E+00 0.00E+00 1.93E+400 0.00E+00
Food 0.00E+00 0.00E+00 1.93E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.93E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.93E+00 0.00E+00
Total 3.03E+00
Antimony Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 3.60E+00 6.62E-03 1.25E-01 5.30E-02
Water 0.00E+00 0.00E+00 1.25E-01 0.00E+00
Food 0.00E+00 0.00E+00 1.25E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.25E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.25E-01 0.00E+00
Total 5.30E-02

rat\nr

6:C

12/19/97
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Individual Dose Calculations - Maximum Concentrations

R

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Arsenic Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
. kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01] 8.49E+03
Soil 1.40E+00 3.22E-03 1.00E+00 8.00E-01 2.57E-03
Water 0.00E +00 0.00E+00 1.00E+00]  8.00E-01| 0.00E+00]
Food-an. 0.00E +00 0.00E+00 1.OOE+00|  8.00E-01] 0.00E-+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01| 0.00E+00]
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01} 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00)
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Barium Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01{ B8.49E+403
Soil 1.19E4+01 2.74E-02 1.00E+00 8.00E-01 2.19E-02|
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Food-an. 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00|
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01] 0.00E4-00
iDermal
fl soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01|  0.00E+00]]

rat\max

6:08 PM12/19/97



Individual Dose Calculations - Maximum Concentrations

Arsenic Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 1.40E+00 2.57E-03 1.26E-01 2.04E-02
Water 0.00E+00 0.00E+00 1.26E-01 0.00E+00
Food 0.00E+00 0.00E+00 1.26E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.26E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.26E-01 0.00E+00
Total 2.04E-02
Barium Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion :
Soil 1.19E401 2.19E-02 5.06E+00 4.33E-03
Water 0.00E+00 0.00E+-00 5.06E+00 0.00E+00
Food 0.00E-+00 0.00E+00 5.06E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 5.06E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 5.06E+00 0.00E+00
Total 4.33E-03

6:(

12/19/97
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Individual Dose Calculations - Maximum Concentrations

g’

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Beryllium Concent, Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01] 8.49E+03| °
Soil 1.50E-01 3.45E-04 1.00E+00 8.00E-01 2.76E-04
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Food-an. 0.00E+00 0.00E +00 1.00E+00 8.00E-01] 0.00E+00
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00f 1.00E+00 8.00E-01] 0.00E+00,
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Cadmium Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01] 8.49E+03
Soil 5.90E+00 1.36E-02 1.00E+00 8.00E-01 1.09E-02
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00,
Food-an, 0.00E+00 0.00E+00 1.00E+00 8.00E-01|  0.00E+00f
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-01]  0.00E+00,
IDermal :
ﬂ Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00;

rat\max

6:08 PM12/19/97



Individual Dose Calculations - Maximum Concentrations

Beryllium Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion '
Soil 1.50E-01 2.76E-04 6.60E-01 4.18E-04
Water 0.00E+00 0.00E+00 6.60E-01 0.00E+00
Food 0.00E+00 0.00E+00 6.60E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 6.60E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 6.60E-01 0.00E+00
Total 4.18E-(4
Cadmium Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 5.90E+00 1.09E-02 1.00E+00 1.09E-02
Water 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Food 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Total 1.09E-02

rat\

6:(

12/19/97
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V.
Individual Dose Calculations - Maximum Concentrations

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Chromium Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day ¢ mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01]| 8.49E+03| -
Soil 1.49E+01 3.43E-02 1.00E+00 8.00E-01 2.74E-02
Water 0.00E+00 0.00E 400 1.00E+00 8.00E-01] 0.00E+00
Food-an. 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional ~ Absorption Predicted
Cobalt Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01] 8.49E+03
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0:00E+00,
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00]|
Food-an. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00|
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01] 0.00E+00
iDermal
[[ Soil 0.00E +00 0.00E +00 1.00E-+00 8.00E-01{ 0.00E+00]|

ratimax

6:08 PM12/19/97



Individual Dose Calculations - Maximum Concentrations

Chromium Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion i
Soil 1.49E+01 2.74E-02 3.28E+00 8.36E-03
Water 0.00E+00 0.00E+00 3.28E+00 0.00E+00
Food 0.00E+00 0.00E+00 3.28E+00 0.00E+00
Inhalation
Air 0.00E+400 0.00E+00 3.28E4+-00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 3.28E+00 0.00E+00
Total 8.36E-03
Cobalt Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E 400 0.00E+00 1.57TE+01 0.00E+00
Water 0.00E+00 0.00E+00 1.5TE+01 0.00E +00
Food 0.00E+00 0.00E+00 1.57E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.57E+01 0.00E4-00
Dermal
Soil 0.00E+00 0.00E+00 1.57E+01 0.00E+00
Total 0.00E+00
rat\r 6:C

112/19/97
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Individuat Dose Calculations - Maximum Concentrations

e

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Copper Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
*{lIngestion 1.03E-01] 8.49E+03] -
Soil 6.63E401 1.52E-01 1.00E+00 8.00E-01 1.22E-01
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01} 0.00E+00
Food-an. 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01§ 0.00E+ 00,
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional =~ Absorption Predicted
Cyanide Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01} 8.49E+03
Soil 2.10E+01 4.83E-02 1.00E+00 8.00E-01 3.86E-02
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Food-an, 0.00E+00 0.00E-+00 1.00E+00 8.00E-01]  0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00
Dermal
|LSoil 0.00E+00 0.00E+00 1.00E+00 8.00E-01| 0.00E+00,
rat\max 6:08 PM12/19/97



Individual Dose Calculations - Maximum Concentrations

Copper Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion ’
Soil 6.63E+01 1.22E-01 1.51E4+01 8.08E-03
Water 0.00E+00 0.00E+00 1.51E+01 0.00E+00
Food 0.00E+00 0.00E-+00 1.51E+01 0.00E+00
[nhalation
Air 0.00E+00 0.00E+00 1.51E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.51E4-01 0.00E+00
Total 8.08E-03
Cyanide Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 2.10E+401 3.86E-02 6.87E4+00 5.62E-03
Water 0.00E+00 0.00E +00 6.87E+00 0.00E+00
Food 0.00E+00 0.00E+00 6.87E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 6.87E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 6.87E4-00 0.00E+00
Total 5.62E-03
rat\mr 6:C
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Individual Dose Calculations - Maximum Concentrations

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Lead Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day

Ingestion 1.03E-01{ 8.49E+403] -

Soil 6.08E+01 1.40E-01 1.00E+00 8.00E-01 1.12E-01

Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00

Food-an. 0.00E +00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00]

Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation

Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01]  0.00E+00]
Dermal

Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional ~ Absorption Predicted
IManganese Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day

Ingestion 1.03E-01| 8.49E+03

Soil 1.89E+01 4.35E-02 1.00E+00 8.00E-01 3.48E-02

Water 0.00E+00 0.00E+00 1.00E +00 8.00E-01] 0.00E+00

Food-an. 0.00E+00 0.00E +00 1.00E+00 8.00E-01]  0.00E+00]f

Food-veg. 2.47E401 1.97E+00 1.00E+00 8.00E-01} 1.58E+00
Inhalation

Air 0.00E+00 0.00E+00]| 1.00E+00 8.00E-01] 0.00E+00,
Dermal
| soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00|

rat\max

6:08 PM12/19/97



Individual Dose Calculations - Maximum Concentrations

Lead Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion ’
Soil 6.08E+01 1.12E-01 8.00E+00 1.40E-02
Water 0.00E+00 0.00E+00 8.00E+00 0.00E+00
Food 0.00E+00 0.00E+00 8.00E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 8.00E+00 0.00E+00
Dermal
Soil 0.00E +00 0.00E+00 8.00E+00 0.00E+00
Total 1.40E-02
Manganese Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 1.89E+01 3.48E-02 8.80E+401 3.95E-04
Water 0.00E+-00 0.00E+00 8.80E+01 0.00E+00
Food 2.47E+01 1.58E+00 8.80E+4-01 1.79E-02
Inhalation
Air 0.00E+00 0.00E+-00 8.80E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 8.80E+01 0.00E+00
Total 1.83E-02
rat\m 6:0
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Iindividual Dose Calculations - Maximum Concentrations

N

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
Mercury Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01| 8.49E+03]
Soil 1.60E-01 3.68E-04 1.00E+00 8.00E-01 2.94E-04
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Food-an. 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00]]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
Inhalation
Air 0.00E +00 0.00E+00{ 1.00E+00 8.00E-01{ 0.00E+00
Dermal
Soil 0.00E+00 0.00E-+00 1.00E+00 8.00E-01} 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional = Absorption Predicted
Nickel Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01| 8.49E+03
Soil 2.70E+00 6.21E-03 1.00E+00 8.00E-01 4.97E-03
Water 0.00E +00 0.00E-+00 1.00E+00 8.00E-01} 0.00E+00
Food-an. 0.00E+00 0.00E-+00 1.00E +00 8.00E-01]  0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00;
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01] 0.00E+00
Dermal
ﬂ Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00fi

rat\imax

6:08 PM12/19/97



Individual Dose Calculations - Maximum Concentrations

Mercury Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion )
Soil 1.60E-01 2.94E-04 1.32E+01 2.23E-05
Water 0.00E+00 0.00E+00 1.32E+01 0.00E+00
Food 0.00E+00 0.00E+00 1.32E401 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.32E+01 0.00E+00
Dermal
Soil 0.00E +00 0.00E+00 1.32E+01 0.00E+00
Total 2.23E-05
Nickel Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 2.70E+00 4.97E-03 4.00E+01 1.24E-04
Water 0.00E+00 0.00E+00 4.00E+01 0.00E+00
Food 0.00E+00 0.00E+00 4.00E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E +00 4.00E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 4.00E+01 0.00E+00
Total 1.24E-04

rat\r

6:C
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Individual Dose Calculations - Maximum Concentrations

g

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional  Absorption Predicted
Selenium Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
* llingestion 1.03E-01] 8.49E+03§ -
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Water 0.00E+00 0.00E+00 1.00E +00 8.00E-01]  0.00E-+00]|
Food-an. 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00]]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00]
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional  Absorption Predicted
Silver Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01{ 8.49E+03
Soil 1.50E+00 3.45E-03 1.00E+00 8.00E-01 .2.76E-03
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00][
Food-an, 0.00E+00 0.00E +00 1.00E+00 8.00E-01]  0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01] 0.00E+00
{iDermal
H Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00

rat\imax

6:08 PM12/19/97



Individual Dose Calculations - Maximum Concentrations

Selenium Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion )
Soil 0.00E+00 0.00E+00 2.00E-01 0.00E+00
Water 0.00E+00 0.00E+00 2.00E-01 0.00E+00
Food 0.00E+00 0.00E+00 2.00E-01 0.00E +00
Inhalation
Air 0.00E+00 0.00E+00 2.00E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 2.00E-01 0.00E+00
Total 0.00E+00
Silver Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 1.50E+00 2.76E-03 1.81E+01 1.52E-04
Water 0.00E +00 0.00E+00 1.81E+01 0.00E+00
Food 0.00E+00 0.00E+00 1.81E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.81E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.81E+01 0.00E+00
Total 1.52E-04
rat\r 6:C
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Individual Dose Calculations - Maximum Concentrations
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption Predicted
Tin Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01} 8.49E+03] '
Soil 1.12E+01 2.57E-02 1.00E+00 8.00E-01 2.06E-02
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+-00
Food-an. 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00)
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00,
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01f 0.00E+00
Dermal
Soil 0.00E+00 0.00E 400 1.00E+00 8.00E-01| 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional  Absorption Predicted
Vanadium Concent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
[ngestion 1.03E-01| 8.49E+03 )
Soil 8.30E4+-00 1.91E-02 1.00E +00 8.00E-01 1.53E-02
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00,
Food-an. 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00}]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01|  0.00E-+00]
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00
Dermal
" Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00

rat\max

6:08 PM12/19/97



Individual Dose Calculations - Maximum Concentrations

[Tin Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion '
Soil 1.12E+01 2.06E-02 5.00E-01 4.12E-02
Water 0.00E+00 0.00E+00 5.00E-01 0.00E+00
Food 0.00E+00 0.00E+00 5.00E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 5.00E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 5.00E-01 0.00E+00
Total 4.12E-02
Vanadium Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 8.30E4+-00 1.53E-02 1.14E+-01 1.34E-03
Water 0.00E+00 0.00E+00 1.14E+01 0.00E+00
Food 0.00E+00 0.00E+00 1.14E+01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.14E+01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.14E4-01 0.00E+00
Total 1.34E-03

rat\r

6:C
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Individual Dose Calculations - Maximum Concentrations

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Fractional ~ Absorption Predicted
Zinc Congent. Weight From Food from Meat Vegetation from Water from Soil Soil Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01| 8.49E+03}
Soil 6.63E+01 1.52E-01 1.00E+00 8.00E-01 1.22E-01
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00]
Food-an. 0.00E+00 0.00E+00 1.00E4+00 8.00E-01| 0.00E+00
Food-veg. 2.20E+00 1.76E-01 1.00E+00 8.00E-01 1.40E-01
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01{ 0.00E4-00
Dermal
ﬂ Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01} 0.00E+00

rat\max 6:08 PM12/19/97
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Individual Dose Calculations - Maximum Concentrations

Zinc

Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion '
Soil 6.63E4+01 1.22E-01 1.60E4+02 7.62E-04
Water 0.00E+00 0.00E+00 1.60E+02 0.00E+00
Food 2.20E+00 1.40E-01 1.60E+4-02 8.78E-04
Inhalation
Air 0.00E+00 0.00E+00 1.60E+02 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.60E+02 0.00E+00
Total 1.64E-03
6:C

12/19/87
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Individual Dose Calculatuiis - Maximum Concentrations

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption  Predicted
4,4'-DDD Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01]| 8.49E+03
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
Water 0.00E+00 0.00E+00 1.00E+00{  8.00E-01] 0.00E-+00f
Food-an. 0.00E+00 0.00E +00 1.00E+00|  8.00E-01] 0.00E+00f
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01| 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
4,4'-DDE Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01f 8.49E+03
Soil 2.95E-02 6.78E-05 1.00E+00 8.00E-01 5.43E-05
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Food-an. 0.00E+00 0.00E +00 1.O0E+00]  8.00E-01]  0.00E-+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01{ 0.00E+00
Dermal .
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00j

ratimax

6:13 PM12/19/97



Individual Dose Calculations - Maximum Concentrations

4,4'-DDD Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil "0.00E+00 0.00E+00 8.00E-01 0.00E+00
Water 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Food 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Inhalation
Air 0.00E4-00 0.00E+00 8.00E-01 0.00E+00
Dermal '
Soil 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Total 0.00E+00
4,4'-DDE Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 2.95E-02 5.43E-05 8.00E-01 6.78E-05
Water 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Food 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Total 6.78E-05

rat\m

6:1
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Individual Dose Calculations - Maximum Concentrations
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional Absorption  Predicted
4,4'-DDT Concent. Weight From Food .from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01] 8.49E+03|
Soil 3.64E-02 8.37E-05 1.00E+00 8.00E-01 6.69E-05
Water 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00j
Food-an. 0.00E+00 0.00E+00 1.00E+00[  8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01f 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional Absorption  Predicted
Alpha-BHC Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01]| 8.49E+03
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Water 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E-+00]
Food-an. 0.00E+00 0.00E+00 1.OOE+00]  8.00E-01] 0.00E-+00||
Food-veg. 0.00E+00 0.00E+00 1.00E +00 8.00E-01] 0.00E+00]
Inhalation
Air 0.00E+00 0.00E+00f 1.00E+00 8.00E-01} 0.00E+00
|Dermal
Il soil 0.00E+00 0.00E+00 LOOE+00]  8.00E01] 0.00E+00
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Individual Dose Calculations - Maximum Concentrations

4.4'-DDT Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion '
Soil 3.64E-02 6.69E-05 8.00E-01 8.37E-05
Water 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Food 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 8.00E-01 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 8.00E-01 0.00E+-00
Total 8.37E-05
Alpha-BHC Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 1.37E-02 0.00E+4-00
Water 0.00E+00 0.00E+00 1.37E-02 0.00E+00
Food 0.00E 400 0.00E+00 1.37E-02 0.00E+00
Inhalation
Air 0.00E +00 0.00E+00 1.37E-02 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.37E-02 0.00E+00
Total 0.00E+00
rat\mr 6:1
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Individual Dose Calculations - Maximum Concentrations

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional Absorption  Predicted
Aroclor-1260 Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01| 8.49E+03].
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+400
Water 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]
Food-an. 0.00E +00 0.00E+00 1.OOE+00{  8.00E-01] 0.00E-+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00{ 1.00E+00 8.00E-01] 0.00E400
Dermal
Soil 0.00E +00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional = Absorption Predicted
Beta-BHC Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01| 8.49E+03
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E+00
Water 0.00E+00 0.00E+00 ‘ 1.00E+00{  8.00E-01] 0.00E+00]
Food-an. 0.00E+00 0.00E+00 1.00E+00|  8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01] 0.00E+00
Dermal
[l Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00
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Individual Dose Calculations - Maximum Concentrations

Arc;clor- 1260 Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 1.35E-01 0.00E+00
Water 0.00E+00 0.00E+00 1.35E-01 0.00E +00
Food 0.00E+00 0.00E+00 1.35E-01 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.35E-01 0.00E+00
Dermal
Soil 0.00E +00 0.00E+00 1.35E-01 0.00E+00
Total 0.00E+00
Beta-BHC Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 1.37E-02 0.00E+00
Water 0.00E+00 0.00E+00 1.37E-02 0.00E+00
Food 0.00E+00 0.00E+00 1.37E-02 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.37E-02 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.37E-02 0.00E+00
Total 0.00E+00
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Individual Dose Calculations - Maximum Concentrations

R

Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption Predicted
2,4-D Concent. Weight  From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01] 8.49E+03|.
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01]  0.00E +00j
Water 0.00E+00 0.00E+00 1.OOE+00]  8.00E-01]  0.00E+00]f
Food-an. 0.00E+00 0.00E +00 1.00E+00]  8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01| 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00] 1.00E+00 8.00E-01]  0.00E 4 00|
iDermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01f 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional Absorption  Predicted
2,4,5-T Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01] 8.49E+03
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01} 0.00E+00
Water 0.00E+00 0.00E+00 1.00E+00|  8.00E-01] 0.00E-+00]|
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E-+00]]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00| 1.00E+00 8.00E-01} 0.00E400
Dermal
[l soit 0.00E+00 0.00E+00 1.OOE+00]  8.00E-01] 0.00E+00|
rat\max 6:13 PM12/19/97



Individual Dose Calculations - Maximum Concentrations

2,4-D Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Water 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Food 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 0.00E+00
Total 0.00E+00
2,4,5-T Hazard Hazard
Concentration Dose TRV Quotient Index
mg/kg mg/kg-day
Ingestion
Soil 0.00E+00 0.00E+00 3.00E+00 0.00E+00
Water 0.00E+00 0.00E+00 3.00E+00 0.00E+00
Food 0.00E+00 0.00E+00 3.00E+00 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00 3.00E+00 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 3.00E+00 0.00E+00
Total 0.00E +00
rat\n 6"
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Individual Dose Calculations - Maximum Concentrations

~ Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional Absorption  Predicted
2,4,5-TP (Silvex) Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01] 8.49E+03}|.
Soil 0.00E-+00 0.00E +00 1.00E+00 8.00E-01] 0.00E+00
Water 0.00E+00 0.00E+00 1.00E+00]  8.00E-01] 0.00E+00]|
Food-an. 0.00E+00 0.00E+00 1.00E+00]  8.00E-01]  0.00E-+00]}
Food-veg. 0.00E+00 0.00E-+00 1.00E+00 8.00E-01f 0.00E+00
Inhalation
Air 0.00E+00 0.00E+00f 1.00E+00 8.00E-01{ 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Predicted Intake Intake from Intake Dermal Uptake Dietary Intake Uptake  Fractional  Absorption  Predicted
Endosulfan I Concent. Weight From Food from Meat Vegetation from Water from Soil Soil from Air Intake Fraction Dose
kg mg/day  mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg-day
Ingestion 1.03E-01] 8.49E+03
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01{ 0.00E+00
Water 0.00E +00 0.00E +00 1.00E+00]  8.00E-01] 0.00E+00]
Food-an. 0.00E+00 0.00E+00 1.00E+00|  8.00E-01] 0.00E+00]
Food-veg. 0.00E+00 0.00E+00 1.00E+00 8.00E-01] 0.00E+00]
Inhalation
Air 0.00E+00 0.00E+00} 1.00E+00 8.00E-01f 0.00E+00
Dermal
Soil 0.00E+00 0.00E+00 1.00E+00 8.00E-01| 0.00E+00

rat\ma