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In early 1997, a baseline risk assessment was performed using all available data to

evaluate human health and ecological risks _socint ed with exposure to pesli¢id_ re_idue_ in the

surface water impoundments on the gol f course at the De fcn_ Distnbtinon Depot, Memphis,

Tennessee (hcrelnafter referred to _ the Depot). The Depot was scheduled for closure, but it was

anhcipated that the golf coume would eontiaue to be used as a golf course after the Depot closed.

The pesticide dichlorodiphneyltfichloroethane (DDT) and its degradation products,

diehlorodiphenyldichloroethenc (DUE) and diehlorodiphenyldichloroethane (DDD), were detected

in sediment s,'u_ples collected from the golf course impoundments during the 1990 Remedial

Investigation (RI) (Law Environmental, Inc. 1990) Fishing and swimming in the impoundments is

eurtently prohibited and will likely continue to be prohibited. However, it was assumed that a male

youth would gain unauthorize d acc_s to the impoundments and would be exposed to contaminated

sediments while swimming in the impoundments and m a result of eating fish caught from the

impoundments.

No adverse heahh effects are anticipated from dermal contact and incidental

ingeslion o f sediment while swimming. Ingestion o f fish caught from the impotmdments was

conservatively estimated to increase the probability of developing cancer by almost 3 in 100,000.

The highest detected eonccntratains of DDT, DDE, and DDD in surface water and

sediment samples collected from the golf" course impoundments were below the US.

Environmental Protection Agency (EPA) Region 4 ecological screening values, so further

investigation or remediatinn based on ecological risk does not appear to be warranted¸

In response to reeommendatinns made in the 1997 risk assessment report (Radian

1997), additional sediment and fish smnples were collected from Ilie impoundments in late

September 1997 to provide more recent data for re-evaluating risk.

D9_82_11 MWO? "¢i D_t n_..r 1997
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Again, the highest detected pesticide conc_trafions in sediment and fish muscle

fissuc were used to quantify human heahh risks v_ ingestion and dermal exposure, using tile same

exposure scenario, Except for the exposure concentmfions o f pesfieides, the same values used to

calculale contaminant intake and qua_d fy toxic effects in tile early 1997 risk assessment were tlsed

for _is risk assessment.

B_ed on the new pesticide data, the cancer task associated wath the modeled

exposure is expected to be no greater than 7.3E-06 (i.e,, a probability of 7.3 in a millien of

developing cancer). Mest of'the cancer risk (approximately 86%) is atmbutable to fish ingestion

The only fish caught during Ihe September 1997 sampling event were Arkansas

shiners (Notropis girardO, which are commonly used as bait fish. Analylical data on muscle tissue

from a ccmposfie sample of several shiners were used as the represealadve exposure concentrations

for pesticides in fish. The absence of fish species that are likely to be consumed by humans

suggests that it is unlikely than anyone would actuafiy incur a cancer dsk of 7.3E-06 from eating

fish from these impoundments, gemedialion of contamihated sediments does net appear to be

warranted.

D9708201_4W_7 vii Dc.xmbcr 1_97
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1.0 INTRODUCTION

The Depot is located in the city of Memphis in Shelby County, in the extreme

southwestern portthn o f the state The Dapot is situated on 642 acres approximately 5 miles east

of the Mississippi Raver and just northeast of the Interstate 240/55 junction The Depot lies in

the south-central section of Memphis, approximately 4 miles southeast of the central business

district and 1 mile northwest ef Memphis International Airport. Figure 1-1 is a map depicting

the loeatthn o f the Depot relative to the region, the city of Memphis, the Mississippi River, and

the interstate highways.

Construction of the Depot beggq in June 1941, and operation of the Dapol began

in JanuaPy 1942. The Depot's mission is to receive, store, mathtam, and ship items such as food,

clmhing_ electronic equipment, petroleum products, construction materials, and medical supplies

to units oPthc U.S. military. The installation consists of 110 buildings, 26 miles of railroad

track, and 28 miles of paved streets¸ Figure 1 2 is a _ite layout map. The land and hthldings are

owned by the U.S. Army and are leased by the Defense Logistics Agency The Depot was closed

in September 1997.

A nine-hole gulf course is located on the southeast comer of the Depot. The golf

course includes two surface water impoundments: Lake Danielson and the golf course pond. It is

anticipated that the golf course will continue to be used after the Depot is closed.

The U.S, Deparlmcnt of Defense developed the lnst al]ation Restoration Program

(IRP) in 1981 to evaluate and remediatc the effects of past waste management and disposal

practices at its facilities and to comply with the provisions of the Comprehensive Environmental

Resgurlse, Compensation, and Liability Act (CERCLA), as amended An RI was conducted for

the Depot in 1990 as part of the IR]? CLaw Envirottmental, Ine 1990). The purpose of the ILl was

to assess the nature and extent o f contamination at the Depot, to examine the migration potential

of detected contaminants, and to evaluate the risks associated with exposure to the contaminants.

The RI Report suggested that pe._tieide residues in the surface water and bottom sediments in

[:_7OI2D].MIVg_ 1-1 Dtcelnb¢ t 1997
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Lake Danielson and the golf course pond might pose a hazard to human health via ingestion of

fish living in contact with Ihe contaminated surface water/sediment. A baseline risk assessment

(BRA) was conducted in early 1997 based on all historical data to evaluate the residual pesticide

contamination in Lake Danie]son and the golf course pond to determine whether remediation of

sediments in those impoundments is warranted.

The following sections describe the BRA methodology that was used in early

1997 and the subsequent re-evaluation of dsks hased on new contaminant data collected in

September 1997

Following this introduction, Section 2.0 provides an overview of the BRA

process. Section 3.0 outlines the history of the golf course impoundments' construction and use

Section 4.0 describes the previous investigations of the impoundments Section 5.0 characterizes

the exposure setting and provides the equations and input values used to quantify human health

risks associated with exposure to contaminated media in the golf course impoundments. Section

6.0 summarizes the available toxicological information on the contaminants of concern. Section

7,0 presents the results of die initial human health risk eharaeterizalion. Section 8.0 describes the

follow-up investigation performed in geptemher 1997 and presents the analytical data and risk

characterization based on those new data. Section 9.0 discusses the various sources of

uncertainty associated with the humau health risk assessment. Section I0.0 evaluates l_otential

risks to ecological receptors that might be exposed to the surface water and sedimenl in the golf

course impoundments. Conclusions and recommendations are provided in Section | 1.0. All

information sources used in this BRA are referenced in Section 12.0.

D970_20L MW97 t -4 De*ember le_?
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CERCLA requires that decisions regarding hazardous materials release sites he

protective of human health and the envirottrncnl. Toward that end, a I]RA is usually eonducled

to evaluate the nature and magnitude of human health and ecological risk posed by the hazardous

materials released site in the absence of remedignon. Somewhat different approaches are used Io

evaluate human health Asks versus ecologneal tasks. This section discusses the human health

evaluation process and the ecological risk assessment (ERA) methodology.

For a hazardous materials release site to pose a risk to human health, there must

be a means by which humans can come inth contact with the contaminated media such that the

contaminant(s) can enter the human body. Furthermore, there must be one or more modes of

action by which the contaminant exerts a toxic gffucl On one or more organ systems of the

exposed human. A conceptual site model is often used to depict the means by which a hazardous

substance is released to the environment, transported to one or more environmental media (e g,

soil or groundwater), and contacted by humans via one or more exposure scenarios. The

exposure scen;uios are humaa activities that might lead to exposure _.nd are based on current and

reasonably anticipated future land use. Each exposure scenario is associated with one or more

exposure pathway (i e, the means by which an exposed individual might receive a contaminant

"dose"). On-site recreation (e.g., swimming) is an example of an exposure scenario, and

incidenlal surface waler ingestion while swimming is an ex,'mlple ofa_l exposure pathway. In

this example, a surface water contaminant must be toxic by the oral exposure route in order for

there to be a human health risk. The toxic effect might be cancer or some other adverse health

effect.

The human health assessment methodology currently employed and

recommended by EPA (1989) begins with a selection of these contaminants that are known to

occttr in the study area above background and/or health-based criteria. An e_'xposur e asse$$menl

is then performed to determine the receptors, acrivilles, and exposure pathways that currently

exist or that can reasonably be anticipated m the future al the site. Standard equations defined in

applicable regulations and/or regulatory guidance are used to estimate the dose of each
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contaminant that a receptor might receive Site-specific data are used when available to quantify

the dose. In the absence of sit_speciIic data for the input variables, default values recommended

in applicable regulations or regulatory guidance are used.

The estimated dose of each contaminant is then evaluated on the basis of available

toxicity information for that contaminant¸ The reference dose (RID) of a chemical is the chronic

dally intake that is conservatively estimated to not cause adverse, noneancer health effects in

even very sensitive individuals. An estimated thtake that exceeds the RID suggests that adverse,

noncalleer health effects may occur as a result of exposure as modeled and thdieat¢$ the need for

risk managemcp.t.

Carcinogenic effects are evaluated by multiplying the calculated intake by a

cancer slope factor foat estlmalcs Ihc probability of devefoping cancer as a result of that

contaminant intake. Carcinogenic effects are cvalualed differently from noncancer effects,

because it is believed that there is no threshold below which a carcinogenic subslance does not

pose some potential for causing cancer. An estimated cancer risk above one in a million (I 0E-6)

is often used as the deeislon point for determining whether risk management is needed. The

BRA usually concludes wgh a discussion of data gaps and Ihe other sources of uncertainty

inherent to the quantification of risk, The actual risk posed by contaminants at the site might be

higher than the risk estimate but are usually believed to be much lower than the risk estimale

when conservative assumptions are made regarding exposure conditions and toxicity.

Ecological risk can be evaluated in much the same way as human health risk,

although the uncerlainlies associated with ERA are much greater. An ERA can focus on one or a

few species that are known to occur in the area of the release sito, that are highly susceptible to

the contaminants o f concern, and Ihal are considered to have high ecrdog_cal, economic, or

societal importance: The toxic effects of concern in an ERA range from outfight mortality of

ir_dlvidual orgardsms th reduced reproductive success. ERA ofen begins with a screening

process that compares on site contaminant concentrations to toxicological benchmarks for

wiidlifo Toxicological benchmarks are envlronmcntal concentrations of toxicants that are

D97Og101 MW97 2-2 I_¢ lmhe t I_?
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helieved to he protective o f specific ecological receptors. If the detected contaminant

concentrations exceed the applicable toxicological benchmarks for the species of concern, a more

detailed ERA analogous to the human health risk assessment might be wareanled.

Risk management decisions c_ he made af_er the nature and magnitude of human

health mad ecological risk are estimated. Pdsk management for a site might involve remediation

(e.g., excavation and removal of contaminated sediment), institutional controls (e.g., fencing,

warning signs, deed restrictions), or other actions that serve to interrupt the transport, intake, or

toxic effect of the contaminants of concern In cases where the risks me conservatively estimated

to be low and the risk management costs are expected to be high (in terms of dollars or other

societal or ecological costs), the indicated course of action might be no further action

Dg_IJ_2BI MW_? 2_3 _n_a 1¢97
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3.0 SITE DESCRIPTION

Lake Danielson and the golf course pond are the main surface water features at

the Depot¸ Both are unlined, constructed impoundments that lie in the southeastern quadrant of

the facility. Lake Danielson has an area of approximately 4 acres and is up to 10 fl deep in

places. Lake Da_rielson receives surface run-off from raost of the eastern half of the instalIatlon,

primarily from the area around Buildings 470, 489, 490, 689, and 6g0. Surface run-off and dlreet

precipitation are the only sources o/water to Lake Danielson, Lake overflow is discharged

through a drop inlet at the dam, via a conerete-lthed ch_mnel, to a culvert extending beneath N

Street and Ball Road. The culvert discharges at Out fall 004, as designated in the Depot's

National Pollutant Discharge Elimination System 0NrpDES ) permit, via unnamed tributaries to

Noneormak Creak approximately three-quarters of a mile south of the Depot. Noneomuah Creek

drains into the Mississippi River at Lake McKellar.

The golf course pond is less than one-third acre in size and up Io 4 fl deep. The

pond receives drainage from the surrounding gnlfeourse; Buildings 249, 250, 25I, 265, 270, and

27I; and the south parking lot. Surface run-offand direct preeipitalion are the only sources of

water to the pond. Pond overflow is directed to a culvert extending beneath N Street and Ball

Road. The culvert discharges at OutPall 012, as designated in the Depot's NPDES permit, via

unnamed tributaries to Nonconuah Creek.

Lake Danielson and the golf course pond have been used for a variety of purposes

throughout the history of the Depot. Their primary function is storulwater retention and

sedimentation. Stormwater is directed to the impoundments via swales, ditches, concrete-lined

channels, and storm sewers. Most of the Depot is level with or above surrounding terrain, so the

stormwater drainage system receives little or no run-off from areas outside the installation. Most

of the main installation's ]and area has been graded, paved, and covered with buildings. The

only significanl vegetated area is the golf course.
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Lake Danielsun also serves as a fire protection reservoir, providing the required

1-hour additional fire fighting capacity beyond the 1-hour capacity provided by a 10g,000-gal

abovegtound water storage tank. Lake Danielson was modi fled in the mid- 19fi0s. A

concrete/corrugated metal ("sheet piling") edge was addad to stabilize and improve the.

appearance of the sides of the lake, and three ladders were added, probably to provide safe egress

from the lake. Lake Danlelson was pefiodiea[ly stockad with bluegill and bass. Catfish have

also been observed in the lake in the past.



4.0 pREVIOUS INVESTIGATIONS

U.S. Army Environmental HvEiene AEenev

Fish tissue samples (i.e., edible portions) were collected from Lake Danielson and

the golf course pond and analyzed for pesticides in 1986 by the U.S. Army Environmental

Hygiene Agency (AEHA). Chlordane, DDT, DDD, and DDE were detected in both sediment

and fish tissue smmplcs.

The use of DDT at the Depot was discontinued in 1980. Fishing was discontinued

at Lake Danielson in 1986, mad a continued ban on fishing and swimming al both impoundments

was recommended in the 1990 l_I Report (Law Environmental, Inc. 1990).

4.2 1990 Remedthl lnvesti_

The golf coupe impoundmcnts' surface water and sediment wen: sampled and

analyzed in April 1989 and January 1990 as parl of the 1990 Rh Sediment samples were

collected from three locations in Lake Danielson (SD-1, SD-2, and SD-3) and two locations in

the golf course pond (SD-4 and SD-5). Two sediment samples were collected from each

location: one from the surface and one from a depth of 9 in. Surface water samples were also

collected from Lake Danielson and from the golf course pond as part of the RI. The sample

locations are shown in Figure 4-1.

The only surface wmer sample from either impoundment that contained a

detectable 0naount of pesticide was sample SW-7, which contained 0.21 pg/L of 4,4' DDE. DDD

and DDE were detected in two of the sediment sample locations in Lake Danielson, and the

maximum detected concentration of either pesgcide was I I 07a g/kg of DDE in the surface

sediment sample from SD-3. DDD, DDE, and DDT were detected in both sediment sample
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locations in the golf course pond, and the maximum detected concentration was 3000/ag/k g of

DDD in the surface sediment sample from SD 5. The sediments collected were described as firm

clay (Law Environmental, laG, 1990). Table 4-I presents the sediment data from the RI Report.

Background Levels of DDT, DDD, and DDE in U.S, mad Canadian lake and fiver

sediments range from 0. t to 13 gg/kg (CH2M Hill 1996) Since these pesticides are not

naturally occurring substances, and they are present in the gel f course impoundments' sediment

above background levels, all three compounds were evaluated quantitatively in the efirly 1997

BRA.

4.3 Contaminant Fate and Tran_

DDD and DDE are degradation products of DDT, and all three compounds have

similar properties All are relatively insoluble in water and adsorb readily onto soil particles, so

they tend to persist in soils and sedimenls. The presence ofDDT, DDD, and DDE in the golf

course impoundments' sediment is probably due to thepast practice of direct application o£these

pesticides during routine golf course maintenance. Pesticides applie_J to the golf course and

other paris of the Depot were likely trmlspotled to the gel f course impoundments via soil

particles in surface run-off. The low solubility of these compounds is the likely reason for the

observed low concentrations in smTthce water samples. Leaching to groundwater is not likely to '

occur due to the low solubility of the pesticides (Law Environmental, Inc. 1990).

I;97BB20LMW97 4- 3 Deeembe r 1997
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5.0 EXPOSURE SETTING

This section describes the exposur_ assessment that was used both for the early

1997 BRA and for this updated BRA based on data collected in September 1997.

Land use in the area surrounding the Depot is a mixture o f residential,

commercial, and manufacmrlng establishments The population for the Depot's zip code area is

40,352 according to the 1990 census. Several large, multifanrily developments are in the area,

ranging from an older apartment complex (Castalia Heights Apartments) located north of the

Depot along Carver Avenue and Keltner Circle, to a newer development (Orchid Manor) located

to the south of the Depot on Ball Road. There are several schools within 1.5 miles of the Depot.

Durra Elementary. Cor_ Junior High, and Ahiy Road Elementary are within one-half mile of the

Depot. Charjean Elementmy, Airways Junior High, and Hamilton Elementary are within 1 to 1.5

miles of the Depot. Two neighborhood parks. Alcy Samuels Park and Lincoln Park, are in the

vicinity of the Depot. No other sensitive land uses or receptors occur in the vicinity of the Depot

(Law Environmental, Inc. 1990).

The Depot property is zoned light industrial, as are several contiguous parcels.

With the exception of the golf enurse, most of the main installation is paved or covered with

buildings, primarily warehouses and covered storage areas. Future land use on the installation is

likely to remain industrial and/or commercial. The golf course is anticipated to remain in its

current use after the Depot closes.

The pesticide contamination in the golf course impoundments' sediment is

unlikely to leach into surface water or groundwater, due to the low solubility of the pesticides

and their stmnfi a ffihity for soil and sediment particles. The sediments are covered with several

feet of water, so direct human exposure to the sediments is unlikely to occur under current and

reasonably anticipated future conditions. Swimming and fishing in the impoundments are likely

to continue to he prohibited in the future However, it is conceivable that an adolesccnVteenage

individual might gain unauthorized access to the ponds for swimming, wading, or fishing.

Dgl0g_0LMWg? 5 ] Deeerr,_r 19_ 7
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The exposure scenario used in this BRA to quantify human health risk involves a

male youth who gains unauthorized access to swim and fish in the impoundments. He is

assumed to swim in the impoundments for.1 hour each day, 5 days/week during the summer

months from the age of 13 to 18, attempting to retrieve golf balls from the bottoms of the

impoundments, It is assumed that his hands and feet become covered with sedlmenl in the

process o f attempting fo retrieve golf bags. It is further assumed that a considerable amount of

sediment becomes suspended in the waler column while he swims and dives for golf balls. He is

assumed to swalIow a small amount o f water containing suspended sediment while swimming

and diving. He is assumed to be able to catch and eat catfish from the impoundments.

Figure 4-1 is a conceptual site model diagram that summarizes the contaminant release

mechanism, environmental transport mechanisms, exposure media, and exposure pathways that

apply to the golf course impoundments

The exposure duration and the age and gender of the re_eptor were chosen on the

ihas s of he risk assessor s persona] ogserva iol2 of behavior pa eros. I seems hat ma _ youths

are more likely than female youths to gain unauthorized access for recreational purposes. Before

the age of ]3, parental supervision tends to be grealer, averting the opportunity for such

activities. After the age of 18, ot ficr pastimes are likely to replace swimming and fishing to a

l_ge degree,

The mean skin surface area of the hands and feet of males age 13 to 18 was used

as the contael area for sediment expost_re (EPA 1990), The edherenee factor recommended by

EPA (I 980) for kaolin clay was used to account for the amount of sediment that would adhere to

the s_ l The adsorption factor recommended by Ryan et al. (1987) for organic compounds was

used to account for the amount of pesgeide lhat would be transferred from the sediment to the

reeeptor's blood through the skin. The mean body weight of males age 13 to 18 was used in the

calculations o f pesficide intake (EPA 1990).

I_10_JoI2dw97 _-2 IX_zembe_ 1_7
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The maximum concentration of each p_tlcide detected in any sediment sample

collected in 198d fxom the impoundments was used as the concentration to which the receptor .

would be exposed in the early 1997 BRA Likewise, the maximum concentration of each

pesticide detected in any zcdimcnt sanlple from the September 1997 sampling event was used as

the rcpresenlatlve exposure concentration for this updated BRA. EPA (1989) recommends the

use of the 95% upper cotu'idence llmlt on the mere of the data set (95 UCL) as the representative

exposure concemration However, the data sets for the impoundments' sediment are small and

exhibit a high degree of vafiability, so the 98 UCL may be higher than the maximum detecled

concentration.

The amount oPsedlment suspended in the water column was assumed to be

approximately 1O ppm, which is very turbid water; so the maximum concentration of each

posbeide was divided by 100,0fi0 to estimate the pesticide concentration in water. The water

ingestion rate recommended by EPA (1989) for conlaminant exposure while swimming was used

in the caleulatthns of pesfieide intake.

To quantify nsks associated with ingestion of fish rio01 the golf course

impoundments, the same hypothetical youth is assumed to be able to catch and eat catfish from

the impoundments as art activity independent of swimming. The catfish tissue pesticide data

from the 1986 investigation by the AEHA were used as the representative exposure

concentrations in fish. The fish ingestion rate (6.5 g/day) recommended by EPA (1989) as the

mean annual per capita fish consumption rate for the United States was used along with an

assumed exposure fxcquency'o f 365 days/year and an exposure duration of 6 years to quantify

pesticide intake via ingestion offish from the golf course impoundments. II was assumed that all

fish tissue ingested was caught from the golf course impoundments, so a value of one was u_ed

for the flaction ingested variable.

The following equations and parameters were used to cluantify contaminant

intake:



Dermal Exposure to Sediment

DRAPT

Absorbed Dose (mg/kg/d) -- (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

where: CS = chemical coneentralion in sediment (mg/kg)

CF - conversion factor ( 10E-6 kg/mg)

SA = surface area available for contact (om2/event)

AF = sediment to skin adherence factor (rag/era _)

ABS absorption factor (unitless)

EF - exposure frequency (events/year)

ED = exposure duration (years)

BW = body weight (kg)

AT - averagingtime(periodoverwhiehexposurels

averaged, days)

Ingestion of Water and Sediment While Swimming

Intake (mg/kg/d) - (CW x CR x ET x EF x ED) / (BW x AT)

where: CW

CR

ET

EF

ED

BW

AT

- chemical concentragon in water (mg/L)

= contactrate(L/hour)

= exposure time (hours/event)

exposure frequency (events/year)

= exposure dut alton (years)

body weight (kg)

-- averaging time (days)

Fish Ingestion

Intake (mg/kg/d) = (CF x IR x FIx EF x El)) / (BW x AT)

where: CF

IR

F!

EF

ED

BW

AT

contaminant concentration in fish (mg/kg)

ingestion rate (kg/day)

fraction ingested from contaminated source (unigess)

- exposure frequency (days/year)

- exposure duration (years)

-- body weight (kg)

- averaging time (days)
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For many noncareinogenie effects, protective mechanisms are believed to exist

that must be overcome before the adverse effect is manifested, For example, where a large

number &cells perform the same or similar function, tile cell population may have to be

significaqtly depleted bcthre the effect is seen As a result, a range of exposures exists from zero

to some finite value that can he tolerated by the organism with essentially no ehlmce of

expression of adverse effects. Because yah abi fity exists in the human population with regard to

what that threshold is, attempts are made to identify a sub-threshold level protective of sensifive

individuals in the population. This sub-threshold level is the RID, expressed as a chronic daily

intake in mg o f chemical per kg of body weight averaged over the number of days in the period

of exposure. Thus, the averaging time variable used in the ealeu!afion ef _oncarcinogenic

chemical intake is equal to the exposure duration in years multiplied by 365 days/year.

Carcinogenesis is generally thought to be phenomenon for which risk evaluation

based on presumption of a threshold is inappropriate. For carcinogens, EPA assumes that a small

nt_mber of molecular events can evoke changes in a single cell that can lead to uncontrolled

cellular proliferation mad eventually to a state o f disease. This mechanism is referred to as

"nenthreshald" because there is believed to be essentially no level of exposure to such a chemical

that does not pose a finite probability, however small, of generating a carcinogenic response.

Therefore, the toxicity c f carcinogens is expressed as a cancer slope factor, which is the

probability of cancer induction per unit intake. The unit intake is expressed as mg of chemical

per kg of body weight averaged over a 70 year lifetime. Since carcinogens are believed to exert

a toxic response anytime during an exposed individuals lifetime after the period o f exposure, the

averaging time variable for calculating carcinogenic chemical intake is equal to 365 days/year

multiplied by an assumed 70 year lifetime.
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6.0 TOXICITY ASSESSMENT

This toxicity assessment summarizes the currently available in fonnation on the

modes and magnitude of toxic action of DOD, DDE, DDT, nhlordane, dieldrin, and heptachlor

epoxide. The complete toxicity report from EPA's Integrated Pdsk Information System (IRIS)

for each pesticide is provided in Appendix D.

6.1 d4'-DDD 44'- DE anddd'-DDT

DDT is a man-made compound that was widely used as an agricultural insccgeide

and to control d_sease carrying insects. DDD and DDE am common contaminants and metabolic

products of DDT. DDD was also useg to kill pests and as a nhemotherapeutie agent in the

treatment of adrenal cancer. DDT may no longer be used in the United States except in the case

of pub]ic health emergencies to control disease vectors. It is still used regnlady in other parts of

the world. Because people are nol typically exposed to DDT, DDD, or DDE individually, but

rather to a mixture of all three, the toxieigcs of these cdmpounds should be considered jointly

[Agency for Toxic Substances and Disease Registry (ATSDR) 1994].

6.2 4,4'-DDD CAS No. 72-54-8

A No Observed Adverse Effects Level (NOAEL) of 26 mgJkg/day was identified

dudng short-term exposure (1 week) of mice to 4,4'-DDD in the diet. Exposure of rats to 1221

mg/kg/day o f 4,4'-DDD for 16 days resulted in atrophy of the thymus NOAEL_ of 165 and 107

mg/kg/day were [denfiI_ed in chronic studies (78 weeks) using rats a_d mice, respectively.

However, at 85 mg/kg/day, exposure to 4,4'-DDD resulted in thyroid tumors in rats. In a

separate study, exposure to 32.5 mg/kg/day of 4,4'-ODD caused lung tumors in mice (ATSDR

1994),

Nel her EPA s IRIS nor the Heath Effoc s Assessmenl Summary Tab e (HEAST

lists an oral RID, inhalation RID, or inhalation rcference concentration (RfC).
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4,4'+DDD is a Group B2 Probable Human Carcinogen. This classification is

based on the induction of lung tumors in male and female mice, liver tumors in male mice, and

thyroid tumors in male rats. There are no human care faogeniclty data. The oral slope factor, as

given by IRIS, is 2.4E-01 (mg/kg/day) "_. The supporting study used an adequate number of ,

animals, but the slope factor was derived using tumor incidence data from one dose. There is no

inhalation unit risk at this time.

6.3 4.4'-DDE CAS No. 72-55- 9

The health effects resulting from exposure of animals to 4,4'-DDE in water are not

knovnl. Expostlre of mice (by garage) to 26 mg/kg/day of 4,4'-DDE for 24 hours/day for one

week caused alterations in the Liver. When rats were exposed to 28 ms/ks/day of 4,4' DDE by

garage on gestation days 15-19, a decrease in the weight of the ovames was noted. A NOAEL of

42 mg/kg/dlty was identified in a feng-tema (78 weeks) study in whfah rats were fed 4,4' DDE in

the diet. Hamsters ted 41.5 rag/ks/day of 4,4!-DDE for 128 weeks exhibited necrosis of the liver

and when 4,4'-DDE was admit_stered by garage, run, ors of the llver were observed When mfae

were exposed ta 19 ms/ks/day of 4,4'-DDE in the diet for 78 weeks, liver tumors were also'

observed. There is no RfD or RPC for DDE in IRIS or HEAST (ASTDR 1994).

4,4'-DDE is el_sified as a Group B2 Probabfe Human Carcinogen. This

cl_sigcation is based on increased incidence of llver tumors including carcinomas in two strains

of mice and in hamsters and thyroid tumors in female rats when 4,4'-DDE is given in the diet.

Human data are not available. The oral slope factor is 3.4E-01 (ms/ks/day) i This value is the

geometric mean of six slope factors computed from incidence data by sex. There is no inhalation

slope factor for DDE.

6.4 4,4'-DDT CAS No. 50-29-3

The primary effect of short-term exposure to high levels of 4.4'-DDT is on the

nervous system. Oral ingestion of farge quantities of 4,4'-DDT has resulted in excitability,

tremors, and seizures in humans. IiaJ tation of the eyes, nose, and throat has been reported by

D970R20i NIW97 6-2 n_ 1997
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peopl_ who have come in contact with 4,4_-DDT Exposure to low doses of DDT on a long-term

basishas resultedinchanges inthe levelsofliverenzymes involved inmetabolism of drags and

chemicals,hut therewas no indicationthal4,4'-DDT caused irreverslb]edamage (ATSDR 1994).

Studies conducted in ]aborato_ animals suggest that exposure to 4,4'-DDT may

have hmln ful effects on reproduction and may result in an increased occurrence of liver tumors.

However, five studies of d,4'-DDT exposure in humans did not show increases in the nttmber of

deaths or cancers (ATSDR 1994). increasing evidence indicates that pesticides, including 4,4'-

DDT, can alter immune function in rodents, although studies in humans are limited and

ambiguous. In a study of pesticide formulat ors in India, 73% of workers exposed to 4,4'-DDT

had agered levels of scram immunoglnhulins, although no increase in infections was noted.

The oral PdD for 4,4'-DDT is listed in IRIS as 5E-04 mg/kg/day. This value is

based on a chronic rat feeding study in which 4,4'-DDT was provided in the diet. Weanling tats

were fed commercial DDT in doses offi, i, 5, ]0, or 50 ppm for 15 to 27 weeks Increasing

hepatoeellular hypertrophy was seen at doses of 5 ppm and greater. Therefore, 5 ppm was

established as a Lowest Observed Adverse Effects Level. A NOAEL of I ppm (converted to

fi. fi5 mg/kg/day) was also established in the study. An uncertainty factor of 100 was used to

account for interspecies conversion and to protect sensitive human subpopulations (1Ox each).

An uncertainty factor for subchrenie to chronic conversion was not included because of

corroborating chronic data in the data base. A confidence rating of medium was associated with

the RiD and reflects that the principal study was adequate but of shorter duration Ihan desired.

There are no values for the inhalation RID or RfC at this time. HEAST lists the subehronie oral

Rff) as 5OE 04 mg/kg/day.

4,4' DDT it classified as a Group B2 Probable Human Carcinogen. This

classification is based on tumors (usually liver) in various mouse strains and three rat studies.

Human carcinogenicity data are inadequate. The oral slope factor listed in IP,JS is 3.4E-fil

(mg/kg/day) _ The inhalalion unit risk is listed in IRiS as 9.7E-05 (mg/m_) "t
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6.5 Chlordane

Chlordane is a member of a class of chlorinated hydrocarbon pesticides called

eyclothenes and has two main isomers (c_ and trans). Cis-chlordane (alph_hlordanc) is more

abundant th_n trans-chlordane (gamma-chlordane). In addition to the two chlordane isomers,

technical grade chlordane may also contain heptachlor, nonachlor, hcxachlorocyclopenladlene,

and other compounds (ATSDR 1994).

The health effects of chlordane are similar to other chlorinated hydrocarbon

insecticides, especially other cyclodienes. The central nervous system is affected by inhalation

of chlordane. Headaches, dizziness, vision problems, incoordinagon, irritability, excitability,

weakness, muscle twitching, and convulsions have been reported in humans exposed acutely to

chlordane via inhalation. Acute inhalation o f chthrdane may also cause respiratory irritation and

congestion and gastrointesgnal effects such as crarilps, diarrhea, mrd nausea. Chronic exposure

to chlordane has resulted in migraines, neuritis, and neuralgia. Chronic inhalation of chlordane

may cause blood dyscraslas, adverse hcpatic effects, and adverse reproductive effect_ Avmlable

human dala with regard to these effecls is of limiled use due to the facl that patients were not

exposed solely Io chlordane in most instances. Immunological effects have been observed in

humans exposed to chlordane via inhalation. Adverse effects were seen in kidneys o f animals

exposed to chlordal_e by inhalation (ATSDR 1994)¸

Oral ingestion o f chlordane affects the ccntral nervous system m humans. Ataxia,

headache, dizziness, irritability, excitability, eonfuslon, iacoordthagon, muscle tremors, seizures,

convulsion, and coma have been noted with acute human oral exposure to chlordane. Oral

ingestion of chlordane may also cause gastrointestinal effects such as nausea, cramps, and

diarrhea. Hcpatie, reproductive, and developmental effccts have been observed in animals

administered chlordane orally.
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Dermal exposure to chlordane may result in systemic e ffecls, including central

nervous system ef_cLs Burning offac skin,r_hes, and pruritushave been reportedinhumans

who were exposed to chlordane dermally. Conjunctivitis has been reported with aCCidental

application of chlordane to the eyes.

The chronic RID for chlordane is listed in IRIS as 6E-05 mg/kg-day. This is

based on a chronic rat study using doses of 0, I, 5, and 25 ppm technical grade chlordane in the

diet. Clinical laboratory sludies were performed and organ weights measured on eight

animals/sex/group at 26 and 52 weeks, and on all survivors at 130 weeks. Gross and microscopic

pa_ology were performed on all tissues. Daily dose levels of 0 045, 0.229, and I 175 mg/kg day

for males and 0055, 0,273, and 1.409 mg/kg-day for females for the 1, 5, and 25 ppm treatment

groups, respectively, were derived from food consumption and body weight data. It was

concluded that liver hyperirophy occurred in female rats at 5 ppm, which was considered the

lowest effect level. A NOAEIy of 1 ppm was established. HEAST lists a subchronic RID for

chlordalle as 6E-05 mg/kg-day.

An uncertainty factor of 1000 was used to derive the chronic oral RID for

ehthrdane. A factor of ! 00 was used to account for the inter- and intra-species differences (10

each). A factor of I 0 was used to account for a lack of a second mammalian species, lack of

chronic exposure data, and an insufficiently sensitive endpoint These uncertainties resulted _n a

low confidence level. There are no values for the inhalation RID or RfC at this time (IRIS 1996).

Chlordane is a Group Be-Probable Human Carcinogen. This classification is

based on the developmenl of benign and malignant liver rumors in four strains of mice (both

sexes) and in male F3Z_4 rats, This compound £s also stmcthragy related to other liver

carcinogens. Human eareinogemeit y data are inadequate. An oral slope factor is listed in IKIS

as 1.3E-'00 (mg/kg-day)'L Liver tumors were induced in mice of both sexes in two studies, ma

adequate number of animals was observed and dose response effects were reported. The

inhalation unit risk is listed in IRIS as 3.7E-04 (Fg/m j) _. HEAST lists an inhalation slope factor

based on route to route extrapolation for chlordane as 1.3E+00 (mg/kg day) "_.
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Dieldrin is an agricultural insecticide that is no longer used in the U.S. It was

used extensively from the 1950's until its use was banned by the U.S Department of Agricuhnre

in 1970¸ The EPA did allow the use of dieldrin to kill t_n.ites from 1972 until 1987. In 1987,

the manufacturer o f dieldrln voluntarily canceled the registration for use of dieldrin in controging

termites, in its pure form die]drln is a white powder that will evadoratv slowly with a mild

chemical odor. Technical grade dieldrin is a tim powder. Dieldrin is a product of aldrln

degradation in the environment and is in the body (ATSDR 1991 )_

Dieldrin is lipid-soluble and stored in adipose tissue of humans and other animals.

Aldrln and dieldrin cause similar adverse health effects. No increase in mortality from any cause

has been reportud in workers who have been employed in the manufacture of dieldrln for more

then four yems. However, long-term exposure to moderate levels of dieldrin causes headaches,

dizziness, irritability, vomiting, or uncontrollable muscle movements. Central nervous system

excitation culminating in convulsions was the principal toxic effect noted in occupational studies

of workers employed in the manufacture or application of dieldrln, Short-term exposure to high

levels of dieldrin causes convulsion and kidney damage. Long-term exposures to lower levels

may also cause convulsions as a result of the potential for dieldrin 1o accumulate wlthln the body

(ATSDR 1991).

The carcinogenic and reproductive/devclopmcntal effects of dieldrin in hnmmas

are currently unknown. Experimental sttMies indicate that animals born to mothers that were fed

dieldrin do not live long. One study revealed detectable levels of dleldrin in the human placenta.

arnnfotie fltlid, and fetal blood. These results suggest that dieldrin can pass through the human

placenta and accumulate in the developing fetus (ATSDR 1991).

The oral RfD for dieldrin is listud in IRIS as 5E-05 mg/kg-day. This value was

based on a chronic (2-year) rat feeding study The cfitica[ effect noted in the study was liver

lesions• HEAST lists a value o f 5.00E-05 mglkg-day for the subehronic oral Rfl),

D9708201_MW97 6-6 Dcctmb¢_ 1';97
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The uncertainty factor used to derive the oral RID for dieldrin is 100. This factor

allows for the extrapolation of dose levels from animals to humans and the uncertainty in the "

threshold for sensitwe humans. The confidence level for the RID value is medium. The

principal study is an older study for which detailed data are not available. The chronic toxicity

evaluation is relatively complete and supports the critical effect. The RID is given a medium

confidence rating based on support for the critical effect from other dieldrin studies. Confidence

in the study is low. However, confidence in the database is medium (IRIS 1996).

Dieldrin is a Group Be-Probable Human Carcinogen This is based on the fact

thai dieldrin is carcinogenic in seven sltains of mice when given orally. 11 is also struclurally

similar to aldrin, chlordane, beptachlor, hcptachhir epoxide, and chlorendie aeld, which are

tumorgens. The oral slope factor listed by IPdS is 1.6E+I (mgflkg-day) "1and is the geometric

mean of 13 slope factors calculated from liver carcinoma data in both sexes of several strains of

mice. The inhalation unit ris k listed by IRIS is g.6E 03 mg/m j, based on oral data. HEAST lists

a value of L6E+01(mg/kg-dayy I thr the inhalation slope factor.

6.7 Hevtachlor EDoxide

Upon entering the body, heptachlor is metabolized to heptaehhir epoxide and

other related chemicals. Heptachhir epoxide is more harmful than heptachlor, primarily because

of its ability to be stored in fat for long periods of time The breakdown produels of heptachlor

epoxide are generally are less toxic. Long-term exposure to heptaehlor epoxide may adversely

affect the liver. Animals fed heptachlor epoxide in an experimental setting have been reported to

have enlarged livers, liver damage, kidney damage, and incre_ed red blood cell count.

Placental transfer of heptachhir epoxide has been reported following inhalation

exposure. Heptachlor epoxlde has also been identl fied in breast milk. This compound has been

detected in stillborn infant brain, adrenal, lung, heart, liver, kidney, spleen, and adipose tissues.

However, the studies reporling these fi ridings were limited by lack of data concerning route,

duration, extent of exposure, and number of cases examined. No gross malformations were

DgTOB201 MW97 6-7 t2_:_l_ _ 1_7



268 37
DR_,JFT

reported in any of the stillborn infants Although a developing fetus could be exposed to

heptaehlor epoxide transplacenlally, the existing data ate inadequate to establish a reintionship

between exposure and human developmental toxicity (ATSDR 1992).

The oral RID for haptachlor epoxide is listed as 1.3E-fi5 mg/kg-day in IRIS. This

value is based on a chronic feeding study conducted in dogs fed diets containing O, 0.5, 2.5, 5, cr

7.5 ppm of heptachthr epoxide for 60 weeks. The erilical effect noted in the study was treatment-

related increases in liver-to-body weight ratios. Effects were noted in both males and females

and a lowest effect level of 0.5 ppm was established. A no observed effect level (NOEL) was not

established in th_s study.

An uncerta{nty factor of 1000 was used to account for inter and intra species

differences and because a NOEL was not estabhahecl in the study. The confidence associated

with the oral R£D was _ow, reflecting thai the principal sludy was of low quality and that the

database on chronic toxicity is complete but consists of low quality studies. The subchronic RfD

listed in HEAST is the same as the chronic RfD (1.3E-05 mg/kg-day) listed in IRIS.

Heptachinr epoxide is classified by the EPA as Group B2CProhable Human

Carcinogen. Sufficient evidence exists from rodent studies in which liver carcinomas were

induced in two strains of mice of beth sexes and in CFN female rats. It is also structurally

similar Io several other liver carcinogens There are no published epidemiothgic evaluations of

haptaehlor epoxide. The oral slope factor listed in IRIS is 9.1E+00 (mg/kg-day) "t. An inhalation

unit risk of 2.63E-03 mg/m " was calculated from oral data HEAST lisls a value of 9.1E+00

(mg/kg-day) 1 for the inhalation slope thetor.

D970_2DI,MWQ_ 6-8 Dce_ 1997
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7.0 INITIAL RISK CHARACTERIZATION

Table 7-1 presents the results of the initial human health risk quantification,

Appendix A contains the spreadsheet used to calculate pesticide intake and subsequent risk.

Table 7-1

Cancer Risk Estimates for Lake Danielson

and Golf Course Pond Based on 1990 RI Data

Conlangnant Dermal Exposure Sedimenl Ingestion Fish Ingeslion

DDD 9.98E-08 8.79E-I I t 07E-05

DDE 3 21E 09 2 g2EII 15_g 05

DDT 1.37g 07 1 2E-10 3.13g-06

Total Pathway Risk Total pathway IU_k Total pathway Ri_k

2A4E-07 2 4E-10 2.96E-05

Detain1 exposure and ingestion of sediment while swimming were found to pose

negligible degrees of cancer risk. according to the modeled exposure¸ The daily absorbed dose of

DDT by the dermal exposure pathway was estimated to be 4,02E-07 inglkg/day, and foe chronic

daily intake of DDT via sediment ingestion while swimming was estimated to be 1.2E- 1g

mg/kg/day. Both values are well below the RID of 5E-04 rag&g/day for DDT. so adverse

neneaneer health effects are not expected to occur as a result of the modeled exposure to DDT.

No RID values are available for DDD or DDE.

The total pathway cancer risk (i,e., the combined risk for all three pesticides) for

fish ingestion wa_ estimated to he 2 96E-05 This degree of cancer risk is within the range of

gupcrfund site remcdiation goals in the National Contingency Plan [CFR 3gO.43O(c)(2)(I)(A)(2)]

(i.e., IE-04 to IE-06) The chronic daily intake of DDT via fish ingestion was estimated to be

9.2E-06 mg/kglday, which is well below the RFD of 5E-04 mg/kg/day for DDT, so adverse

noncancer beabb effects are not expe_ted to occur as a result of the modeled exposure to DDT,

As previously stated, no RFD values are available for DDE or DDD.

I;970_2_l MW_7 7- I l',_ erabcr1_7
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The May 1997 BRA (Radish 1997) concluded that the majority of the human

health risk associated with the golf course impoundments was attributable to ingestion of

pesticide residues that might be present in fish in the ponds However, the current existence of

edible fish species in the ponds was unceitain. Furtherraore, pesticide concentrations in fish

and/or sediment appeared to be highly variable (based on 1986 and 1991 data) and may have

changed since the time ofdlose previous investigations The BRA reconunended that additional

sediment and fish samples be collected aald analyzed while assessing the current condition of fish

populations in the golf course impoundments. The new data could then be used to re-evaluate

1he human health risks associated with exposure to pesticides in the impoundments. The

recommended sampling was conducted in September and October 1997.

D_TO_I_I M',Vg 7 7_2 13_kt,_, tgo?
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Fish and sediment sampling was conducted at the golf course impoundments

beginning on 29 September and ending on 2 October 1997. The weather was sunny during the

entire sampling event, with tempe(atures around 70_F

Fish sampling was attempted before collecting sediment samples to avoid

disturbing the fish (making them harder to catch) and to avoid suspending sediment that might

further contaminate any fish that might he present. Several fishing methods and bait types _vere

used. On the first day of the sampling evellt, four individuals apem a total of approximately 24

hours (an average of 6 hours of gsh_ng per person) angling in Lake Danielson. Spin casters and

cane poles were used. together with live eanhwoims, crickets, and beetles; plastic worms, grubs,

and lizards o f various eothrs; chicken blood catfish dough; Uncle Ben's catl]sh bait; Worden's

rooster tails_ and Panther Martin and Mepps lure_

Several large Arkansas shiners (Notroplis girard 0 were caught throughout tile

day, but no other fish species were caught or observed. No surface activity indicative of the

pre_ence of other h_h species was observed.

The shiners ranged in length from 5¼ to 7 in., and the tolal weight of the 13

shiners caught on the first day was approximately 1 lb. The ] 3 fish were each rinsed in distilled

water, and they were wrapped Iogether in aluminum foil as a single, composite sasnple labeled

"Fish Sample No. 1." The sanlple was placed into a freezer at the end of the first day of

sampling.

On the second day of sampling approximately 225 meters o f commercial trot line

was strung across Lake Danielson about 1/3 of the way from the south end of the lake, anchored

on the dam and at a potht jutting into Lake Danielson from the opposite side. The 48 trol line

hooks were baited with shrimp, cut shad, and night crawlers. Empty plastic water bo_tles were

B9701201.M _'g? _-1 I),_emb_r I _ ?
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attached to the trot line near each end and in the middle to serve as floats. Lead sinkers were

'attached to the trot llne about every 15 yards. The trot line was left in place for approximately 48

hours.

Also on the second day a wire catfish trap, 19 in. in diameter and 60 in long with

I-in. square mesh, was baited with cottonseed meal cake mad placed into Lake Dmaielson near the

dam (west wall) approximately 1/3 of the way from the south end of the lake. The trap was left

in place ovemight, with the open end facing such that fish swinunthg clockwise would encounter

the open end.

The trot line and catfish trap were checked on the morning of the third day of

sampling. The trap contained several Arkansas shiners but no other fish species or other aquat!e

. organisms. All live fish (24 individuals weighing a total of approximately 2 Ih) were rinsed with

distilled water and wrapped in aluminum foil as a single sample. The sample was labeled as Fish

Sanaple No. 2 and placed inlo a freezer

Nothing had been captured by the trot line. The trot line was rebaited and left in

place. The trap still contained bait and w_ also let_ in place.

All sediment sanaples were collected on the third day of sampling. A Petit Pona_

stainless steel clamshell dredge was used to collect samples of sediment from the bottoms of both

ponds. The approximate sample locations a_e shown in Figure 8-1. When possible, sediment

samples were collected while slandthg on the sides of Lake Danielson. A few samples had to be

collected by lowering the dredge from within a canoe. Nine of the 1O planned samples were

collected from Lake Danielson. Smnple No. 4 could not be collected due to an apparently thick

layer of crashed rock lying on the botxom of Lake Danielson at that location Three sediment

samples were collected from the golf course pond by lowering the dredge from within a canoe.

DOTfll2DI.M W_7 8-2 Dmem]x= 1_7
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When collecting sediment samples, the dredge was carefully lowered by hand

from the end era rope. The release o f pressure when the dredge encountered the bottom would

cause the discharge of a sprlng-loaded pin, allowing the dredge to close, encasing a portion of the

material on the bottom of the ponds In many cases, leaves from the trees surrounding the ponds

would represent the majodty of the material captured by the dredge. Repeated attempts were

sometimes necessary to ohlain an appmpriale and adequate sample e f sethment. Even after

repeated attempts, Sediment Sample Location No. 2 yielded mostly leaf litter The analylical

laboratory was directed to sieve the leaves from the sediment s_rnples before analyzing the

sediment portion. The small amount of sediment obtalned at Sample Locahon No. 2 resu]ted in

higher detection limits for that sample.

Each sediment sample was transferred from the dredge Io a clean, stainless steel

bowlandmixedthorough]ywlthaelean, stainless steel spoon The sample was then packed into

a clean, wide-mouth glass jar provided by the analyiical laboratory. The jar was immediately

labeled, sealed with custody lape, and placed into a cooler with ice. All samples were kept in the

custody of the sampling team or locked in the vehicle, until transferring Ihe samples to the

custody of Federal Express for shipment to the analytical laboratory.

Before and after collecting each sediment sample, the dredge, bowl, and spoon

were decent anlinatcd by washing with a tap watedlow phosphate detergem solution, rinsing with

tap water, rinsing with isepropanol, dnslng with distilled water, and air drying, A dnseat¢ blank

was collected to evaluate the effectiveness of decontamthatIon. The finseatc blank was obtained

by pounng distilled water over the decontamlnaled dredge into the _econtaminated stainless steel

bowl and transferring the water directly to a glass jar provided by the analytical laboratory, The

rinseate blank was analyzed for pesticides. All results were below the detection limit of 10 pg/L.

On the fourth day of the sampling event, the trot line and trap were checked in the

morning. No fish had been captured by the Irol line, se it was removed. Only Arkansas shiners

were in the trap. All fish were removed from the reap, and the trap was removed from Lake

Dan[elson. No fish were observed in or captured from the golf course pond.

I_7_S2OLMV;97 8-4 r_n_-r 1_7
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The fish samples were packed with dry ice, and the sediment samples were

packed with fresh ice, and all samples were shipped that day via Federal Express for overnight

delivery Io the analytical laboratory. The ]shoratory was directed to grind the whole fish in Fish

Sample No 1 for whole body analysis and to fillet the fish in Fish Sample No. 2 for muscle

tissue allalysis. All fish and sediment samples, as well as the rinseate blank, were analyzed by

EPA SW-846 Method 8081 for pesticides. Pesticide concentrations in sediment were reported on

a dry weight basis, whereas pesticide concentrations in fish were reported on an "as received"

basis The analytical data are shown in Table 8 1

As expected, pesticide concentrations were much higher in the whole fish than in

the fish muscle tissue, since these pesticides are highly lipophilie and partition preferentially to

skin and internal organs. Pesticide concentrations in sediment were quite variable.

The data from this sampling event were used to re-evaluate the human health risks

associated with exposure to the golf course pond. The data were used in the same way that

historical data had been used in the initial BRA The n_aximum concentration of cash pesticide

detected in any sedimenl sample was used a.s the basis for the exposure coneen_ation. The

pesticide concentrations reported for Fish Sample No. 2 were used as the representative exposure

concentrations for fish ingestion, since the primary interest is the risk association with human

ingestion of the edible portion (i,e. nmscle tissue). Humans are unlikely to eat Arkansas shiners,

but the sample data were used at surrogates for edible fish species, since the shine!s were the

only fish obtained from the ponds. All other parameter inputs used to calculate intake and risk

were the tame as those used in the thitial BRA,

The results of the risk calculations using the new analyiieal data are shown in

Appendix A. As before, sediment ingestion and dermal exposure lo sediment while swinunlng

were found to pose minimal risk. The risk associated with fish ingestion was conservatively

estimated to be 6.3E-06. Combining the risks across pathways yields a total receptor risk of

7.3E-G6, 80% of which is atmhutshle to fish ingestion. This risk level is near the low end of

EPA's range o f concern (ic., 104 to 10_').

I)97_1701_4W97 8-_ Dt_cmbcv 1997
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Tahle 8-I

Pesticide Concentrations Reported for the

1997 Sediment and Fish Samples

Collected from the Golf Course Impoundments

at the Defense Dislributlon Depot, Memphis, Tennessee

Sample I Hepta©hlor 1
NUmber Epoxide

I 54

2 ND

3 87

5 ND

6 88

7 NO

8 67

9
10

15

I1

[2 ND

13 ND

114

ND
Idt_l

ND

Content rations

DDE DDD DDT

Sedimenf(_g/kgdry, eight)
850 211 99

ND ND NO

1650 537 157

386 123 ND

1470 712 166

75 46 71

1170 448 l f_

102 33 ND

1780 l[f_'0 ll_ 227

95 48 ND

95 38 ND

134 65 35

12*i_O1 883

I Ch]ordane ] Dieldrin

640 ND

ND ND

1030 ND

2150 ND

ND ND

2390 ND

210 NO

2440 ND

ND ND

ND ND

ND hi)

2870 ND

ND

Notes:

Highlighted v_flue_ were used in risk caleulaUa_s
Sedimen[ Samp]e No 2 had highe: dele¢lion limilS_ due [o small _alple si2e.
Sediment Sample No. 4 coa]d nol be collected, doe Io gravel covering the pond bottom at that [oealion

Seflimcnt Sample No 15 was a duplieale of No 6
Fish Sample No I w_ a whole body an_lysls Fish Sample NO 2 was fillet_L

l_ 7_ H201.MW97 _-6 De_ember 1997
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9.0 UNCERTAINTY ANALYSIS

The results of this r_sk assessment should be considered in light of the numerous

uncertakities regarding the assumptions that had to hc made to quantify risk in the absence of

site-apecifi¢ information. The greatest source of uncertainty is the assumption that a person

would come into contact with the contaminated sediment in the golf course impoundments.

Fishing and swimming in the impoundments is curcenliy prohibited and would likely be

prohibited under future ownership by the city of Memphis or olhcr entity. Even if someone were

to gain unauthorized access to wade, swim, or fish in the impoundments, it is unlikely that

anyone would do 2o as often as described in [he exposure assessment, Exposure frequency and

duration values were chosen that arc on the high end of the range of realistic posslbilities in order

to be conservative in the quantification of risk. Likewise, upper bound values were used for

other exposure variables, as rccomnmnded by EPA For example, the amount ofsedlmcnt

assumed to be suspended in tl]e water column would result in very muddy looking waler, which

would not appeal to most swimmers, including children.

The maximum detected concentration of each pestiaic[e was chosen as the .

repl_sent_tlve expo_ttre concentr_.tion in each risk assessment in order to avoid underestimating

risk. The representative exposure concentrations used for fish tissue in the initial assessmenI

were assumed to be _qual to the maximum concentrations detected in _sh tissue samples from a

1985 AEI4A investigation

The representative exposure concentrations used for fish tissue in the follow-up

assessmen( wcr_ the pe_gcide concenff_tions m_asured in the muscle tis_u_ of Arkansas shiners,

a bait fish not typicaily catch by humans. The absence of (_thcr, edible fish in the impoundments

further decreases the likelihood that the modeled exposure would occur and that the _stimated

cancer risk would actually be incurred by anyone.

The systemic toxicity and carcinogenJcity of DDD, DDE, and DDT are largely

based on laboratory studies using rats and mice. Extrapolating from rodents to humans and from

high cxpcrimenlal doses to relatively low _nvitonmental doses may introduce uncertainty in the

BOT_12fl J 2JWg_ 9.1 L_ct_,_i i _ 1
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toxicity assessment by orders o f magtlilude. For example, in deriving the RID for DDT, an

uncertainty factor of 10 was applied to the NOAEL from a laboratory study to account for

interspecies conversion This assumes that DDT is 10 times more toxic to hummls thma it is to

rats. An additional uncertainty factor of 20 was app2ied (o ensure that the most sensilive

individual in the humaJi population is protected. The average human might be able to tolerate a

chronic dai!y intake several times higher than the RID without experiencing adverse health

effects.

The combination of several conservative (i.e., high end) assumptions regarding

exposure and toxicity is more likely to have overestimated than underestimated risk for the golf

course impoundments.

1_70B201_AW97 9-2 _ i_a_7
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lO.O ECOLOGICAL RISK ASSESSMENT

The Depot is located in a highly developed, urban area. Most of the facility is

paved or covered with buildings, _d there is little observable vegetation. The unsurfaced areas

support Bermuda grass and a few deciduous black oak (Quercus velutina). Some decorative

plant species have been used in landscaping the housing area, golf course, administrative areas,

and the lake. No Ihreatened or endangered species have been sighted on the installation. The

area is generally poor ecological habitat (Law Environmental, the. 1990), because in this highly

developed area there are few undisturbed wetlands, forest, or other natural wildlife habitat to

provide food and shelter for wildlife species to live and raise their young

Lake D_nielson has been stocked in the past with bass (Micropteras sp,) and

bluegill sunfish (Lepomis sp.) and has also contained catfish (Letahrn_s sp.). The current

condition of the aquatic comraunity in the golf course impoundments is unknowll.

To evaluate the ecological risk that might be associated wath the pesticide residues

in the impoundments' surface water and sediments, the maximum d_leeted eoneentrarions were

compared to EPA Region 4 screening values (EPA 1997) for protection of ecological receptors.

This ecological sereenthg value comparison is the first step in the Prelmainary Risk Evaluation

(PRE) recommended by EPA Region 4 as the initial ecological risk screening assessment at a

hazardous waste site. The last four steps of the PRE (ie., problem formulation, ecologleal effects

evaIuation, exposure estimate, and risk calculation) are conducted only if comparisons of site

analytical data wifil EPA Region 4 ecological screening values indicate a need for further

ecological risk evaluation.

Table 10-1 compares the maximum detected concentrations of DDT, DDE, mad

DDD in surface water and sediment to EPA Region 4 ecological screening values for chronic

exposure. None of the screening values are exceeded; therefore, no further ecological risk

evaluation is needed.
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Water

_dL_oent 2900
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Table I0-1

Comparison of Maximum Detected Pcstlcide Concentrations lo

Golf Course Impoundments Surface Water and Sediment

to EPA Region 4 Ecological Screening Value_

DI)T DDE DI)D

] 10 Maximum__ S©reening I$¢reenlng l_l_iimum Screening

V_Lue Conceutr_lion Vnlue Concentr_tffJtl V_lue

000L 0,21 1{}_ 0_0064

33_) 3300 3003 • 3300

A]] vp]ucs exc in p_s _r b[]][o_.

Dg?0R201"._W97 l 0-2 D_mbe f 1997
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The sediments in Lake Dan_elson and the golf course pond are a sink for pesticide

contamination in the surrounding soils that resulted from pre_1980 use of DDT for pesl control.

The pestfuide residues appear to be bound to sediment pmlicles a_d are not likely te he mobilized

to other environmental media by natural processes. Since fishing and swimming in the golf

course impoundments are prohibited, there axe no current exposure pathways. If recreational use

of Lake Danlelson and/or the golf eeurse pond were to occur in the future _.s described in the

exposure assessment, the probability of contracting cancer as a resu[I of ingesting contaminated

fish is approximately 7 in one million, assuming that there are edible fish in the impoundments,

that thay would be caught and eaten on a regular basis, and that the 1997 analytical data on

pesticides in Arkansas shiners from the ponds are representative of fue muscle tissue of edible

fish that might occupy the ponds in the future. This level of cancer risk is within the range of

Superfond site remndialion goals in the National Contingency Plan (i.e., IE 04 to 1E 06).

Human health risks associated with ingestion of sediment and dermal contact with sediment are

below the range of concern,

Tile maximum detected concentrations ofDDT, DDE, and DDD in surface water

and sediment were below EPA Region 4 ecological screening values, so further investigation and

remediation based on ecological risk does not appear to be warranted.

The combination o f several eonservativc (i,e,, high end) assumptions regarding

exposure and toxicity is more likely to have overestimatnd than underestimatnd risk Ba_ed on

the minimal human health and ecological risks that have been conservatively estimated for

exposure to pesticide residues in the gulf course impoundmentr, no further investigation or

rcmediation of the impoundments is reeommendnd.
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LancasterLaboratories 2G8
_" A division of Thermo Analytical Inc. Page: Z of 8

LLI Sample No, SW 2792920
Co%l_ted: 181 1/97 at 11:35 by FC

Su_itted: i01 3197 R_rted: 10122197
Discard: iii 6197

5P #I Grab Sediment Sample

_fense De t D4
1SEB S_DEDOI-OI

CAT
aO ,a#ALYS[S RAmiE

Pestici_slPCgs in Solid5

1981 AlphagFC
1982 Beta S_¢
1218 Ga_ 8HC . Lindane
1983 Oelta8HC
1219 Hep_achlor < 10
1220 Aldrin • 10

1994 HeptachlorE_xide 20.
1985 DDE 810.
1986 DNI 78,
1221 DDT 37,

• 10.
< 5Q.

236.
1988 Toxaphene < 2.000.
1989 Endosulfan I < tO.
1990 Endosulfan II < tO.
1991 Endosulfan Sulfate • 30.

1992 Endrin Aldehyde • iO0.

Accouat NO: 86149

Radian International LLC
PO Box 201088
Austin T_ 78720-L088

P.O. OT.01_O.S-06

Rel.

AS RECEIVED _y WI_IGJiT
LIMIT OF LIMIT OF

RESULTS QUANT[TAT ION UNITS RESULI_ QLtkNTITAT[OR

• i0. 10. uglkg • 27, 27.
( i0. 18. LegJkg • 27 27.
• i0 IO. uglk9 < 27 27.
< 10 10. uglkg < 27 27.

10 ug/kg • 27 27.
10 ug/k9 • 27 27.
10 ug/k9 54 27.

]00 ug/kg 85D 270.
I0. uglkg 211 27
10. uglk_ 99 27
I0. uglkg • 27. 27
I0. uglkg • 27. 27.

50. ug/k9 • 140. 140
50. uglkg 640. 140.

2.000. ¸ ug/Kg • 5,400. 5.400.
I0. ug/Kg • 27 27.
I0. uglkG • 27. 27.
30, ug/kg • BI. 81.
100. ug/kg < 270, 270.

_uestions? Contact _ur C]ien_Services Representative
Lisa M. _rick a_ (717) 656.230D

Resp_t fuDy Su_itt_ _ ]L
Jenifer E Hess, 85.

Group Leader pesticideslpCBs
M E i B _ R 2425N,_H_[J;_JP"_

_O q_" ILl'!5



1219
1220
1984
1985
1986
IZ21
1222

122318S9
1g87
1988
1989
lgg0
1991
1992

LancasterLaboratories  ooo:,e,,
268

A division of Thermo Analytical Inc.

LLI Sample NO. SW 2792921
Co17ect_4: IO/ 1/97 at 09:35 by PC

Submitted:I01 3197 R_pOrled: 10122197
Discard: It/ 6197

SP _ Grab _di_nt Sample

Degense Oe t 7t
2SED. S_ BEODl-02

CAT
NO, _ALYS]S

PestieideslPCBsin _Olids

lgal Alpha B_
igB2 Beta BHC
121B Garr_ B_ - Li_ne
ig_ DeltaB_

Heptachlor • I0.
Aldrin • IL).
l_ptachlorE_xide • ID

DOT < ID
01eldrln • I0
E_drtn • I0
Met_ohlor • SO
Chlorine • 50
Toxaphene < 2.000,
Endosulfan I • 10.
Endosu] fan H • 10
Erldosu] fan Sul fate < 30

EndrinAldehNe < IUO

Count _0:06149

Radian InternationalLLC
PO_2OIOB8

stin IX 7B7Z0 10_

P.O. OT 01220S 06
Rel

AS RECEIVED DRy WEIGHT
LIMITOF L[M]TOF

RESULTS OUAMT{TATION UNITS RESULTS QUANTITATION

• I0. 10 ug/kg < aSO. 4@0
• lO, 10 ug/kg < 4BO. 4_0.
• 10. 10 uq/kg < _BO. 480
< 10. 10 uglkg < 4BO. 4@0

10 ug/kg < 4_0. 4@0
10 ug/kg < 4510. 4@0
tO ug/kg < 4_0. 4@0.
lO, ug/kg < 4_0, 480.
10, uglkg < 4_0. 480.
10. ug/kg • 4_0. _0,
10. uglkg • 480. 4@0.
10. uglkg • 4_0. 480.
50. ug/kg • 2,4D0. 2,aO0.
50. uglkg • 2,400. Z,400.

2.000. ug/kg •95.000. gS,000.
10. ug/kg <4_0, _0.
10. ug/kg • 480. 480.
30. ug/kg • 1,400. i,_0
I00. ug/kg < 4,80D 4,800¸

(_estions? Contactyour ClientServicesRepresentative
Lisa M. l_trick at (717)656-_00

M E M B E I_IZ,IIS_I_H_IUndP_e

RespectFullySu_it1.cd
JeniferE. Hess. B.S. _
Group Leader Pestici_slPC_s



LancasterLaboratories 2G8
A division of Thermo Analytical Inc. PagR: 2 of 3

LLX So_ple NO. SW 2792922
Collected:I0/ i197 at 10:10 by PC

Submitted: I01 3197 Reported: 10/71197
Discard: 1116/g7

SP #3 Grab Sedimnt Sample

Oefense Be t -
3SEB- $_ 0ED01-03

CAT

pestlctdes/PC_s in Solids

1981 AlphaBHC
1982 Beta 8_C
1218 Santa BHC - Lindane
1983 Oelta B_
121g Heptachlor < 10
1220 Aldrin < IO
1984 Nept achlor E_xide 17
19B5 _E 316
19B6 ODEI 103
1221 DOT 30
1222 OieldrIn < 10

Endrin < I0
Methoxychlor < i00,
Chlordane 747

198_ T_apher_ < 2,0QO.
1989 EndosulfanI • i0.
1990 Endasulfan_I • i0.
1991 F_dasulfanSulfate • 6(}.
i992 En4rin Aldehyde • 100.

count NO: 06149

Radian InternationalLLC
PO Box 201088
stinTI78720-1_88

p O. 0T-01220-S-06
Rel

AS RECEIVEO 0Ry WE_GIIT
LIMIT OF LIMITOF

RESULIS QUA_TITATION LIMITS RESUL_ QLIARTITATIO_

• 10. I0. uglkg < 52. 52.
• 10 10. uglkg < 52, 52.
< 1O. 10. ug/kg • 52, 52.
• I0. I0, ug/kg • 52, 52,

I0, ug/kg • 52, 52,
10. uglkg • 52. 52,
I0 ug/kg 87 52.
i0 ug/kg 1¸650¸ 52.
I0 ug/kg 537 52
l0 uglkg 157 52
10 ug/kg < 52. 52
l0 ug/kg < 52. 52.
IQ0 uglkg < 520. 520.
50 ug/kg 3890. 260,

2,000 ug/kg < I0_0. I0,00_,
lO ug/kg • 52. 52.
lO ug/kg • 52. 52,
60 ug/kg • 310. 310.
100 uglkg • 520. 520.

_e to interferingpeaks on the chr_alogr_ the valuesrB_rted _prmsent
the lowestc_antitationllmitsobtainable.
_spste nL_rou$ cIE_nup_tho_$, we were _abIE to reach our usual
_antitati_ limits.

Questions? Contact_nClientServicesRepresentative
Lisa N. Hetriek at (717) 656,2300

tan_1_TerLiL,_r_ure_

M E h,tB E R !125N_i_ol:_l_dPmke

Res_ct fullySu_it ted
Jenifer E. Hess. 85. _LI
Group Leader Pesticides/PC_s



 IbLancaster Laboratories ,a,,:
2(38 61

A division of Thermo Analytical Inc.

LLI Sample NO. SW 2792923
Co1_ected: I'(]I1/97 at 14:45 by PC

Submitted: 10/ 3197 Repo_ted; i0/2Z197
Discard: Ii/ 6197

SP 65 Grab Sediment Sample

Defense Depot - TN
5SED- S_#; 0EBDI-(]4

CAT
NO. ANALySIs NAME

Pesticides/FOBs in S_Iids

1981 Alpha BHC
1982 Beta BF_
1218 Ga._ BHC - Lindane
1983 Delta 811C

1219 Heptachlor < 18
1220 Pldrin < 10

1984 HepL_chlor Epoxide < 10
1985 DOE 73.
1986 DO0 23.
1221 DDT • 10.
1222 Dieldrin • 10.

Endrin • 10,

Met hox_ch] or • 50.
Chlocdane 193.

1988 Toxaphene • 2(]00.
1989 Endosul fan I • 10.
1990 Endosulfan I] < i0.
1991 Endosul fan SU7 fate • 30.
1992 Endri_ Aldehyde < I00.

Account HO: 06149
Radian International LLC

Austin TX 7BTZO 10_

PO Bax 201088

p.0. 0T.01220.S.06
Rel

AS RECEIVED DRY _IGF:T
LIM[T OF LIMIT OF

RESULTS QUA_T[TATICN UNITS RESULTS QUN4TITATION

• i0. 10 uglkg • 53 83
• 18. i0 uglkg • 53. 53
• i0 ID ug/kg • 53. 53
< 10 10 uglkg • 53. 53

1D uglk9 •53. 53
1D ug/kg • 53. 53
ID ug/kg • 53, 53
10 ug/kg 386, 53

10 ug/kg 123. 53
10 ug/kg • 53. 53
10, uq/kg • 53. 53
10, ug/kg • 53. 53
50, uq/kg < 270. 270
50 ug/kg 1,030. 270

2.000¸ ¸ ug/kg < 11,800. 11000.
10 ug/kg • 53. 53
i0 ug/kg • 53, 53,
30 ug/kg • 160, 160
100 ug/kg • 530, 530

Questions? Contact _urClienLServicesRepresentative
Lisa M. Hetrick at (717) 656-2300

M E_8 E R 142_F;¢_V_II_'IP'Le

Respectfully Su_l_itt_ 2_
Je.ifer E Hess. B,$.

Group Leader pe_ticides/PCBs

_,_,_,_:.,.,: _.;_,,::_,_' ._,.,,,_b,,:,,:_; :2:1 _:, _,;_ _ _



 |bLancaster Laboratories
_ A division of Thermo Analytical Inc.

LLZ 5a=ple No. sw 2792924
Collected: 10t 1/97 at 14:00 by PC

Submitted: 1{]/ 3197 Reported: 10122197
Discard: 111 6197

SP _ Grab Sedi_nt Sample

DeFense Depot . yN
65ED- S[]G#:DEDDI.O5

CAT
NO ARALYSIS _A_

pestici4es/pC_s in Solids

1_1 AlphaB_C
1982 Beta BHC
1218 Gaffe B_C - Lindane
19P,3 _lta BHC

1219 Heptachlar
1720 Aldr_n

19_4 Heptachlar Epoxide
1985 ODE
1985 ODD
1221 ODT
12,22 01eldrin

Endrin

Met ho_vchlor
Chlordane

1988 Toxaphene
1989 EndosulFan I
1990 Endosultan [[
1991 Eedosul fan 5ul fate

I992 Endrin Ald ehl_Ce

I0.
I0
29
490
235
55

< 10
• 10

< 100
713

< 2,000
< 10
< 10
< 60
< 200

Account NO: 06149
Radian[nternational LLC

Aus,in IX 7B720.1088
PO Box 2010_

RECEIVED

LIMIT OF
RESULTS QLI_/I'ITATION UNITS

I0, I0. uglkg
I0, 10, uglk9
i0, 10. uglkg
10. 10. uglkg

10. uglkg
10. uglkg
10 uglkg

100 uglkg
10 uglkg
10 uglkg
10 uglkg
10 uglkg

lO0 uglkg
50 uglkg

2,000 uglkg
10 uglkg
10. uglkg
60 ug/kg
200. ug/kg

Due to interfering peaks on the chrOmato_ram, the values reported represent
the lowest quantitation limits obtalnable
0espite numerou, cleanup A_th_$, we were u.able _o reach _r u_al
quantitation Iimits

268

P O OT-01220.S-06

Rel.

_y WEIBHT
LIM{T OF

RESULTS QLIARTITATION

< 30 30
< 30 30.
< 30 30.
< 30. 30.
< aO. 30.
< 30 JO.

811, 30.
1.¢70, 300.

712 30.
166 30.

< 30 30.
< 30 30.

• 300 3DO.
2,150¸ 150.

< 6,00D 6,000.
< 30 3D.
< 3D 30.

< 1BD IBO.
• 600 600.

Questions? Contact ?our Client Services Representative
Lisa M Hetrlck at (717)656-?300

i_ i BE R 2a25Ne_H_Ibn(IPA_

I S I . •

Respectfully Submitted
Jenifer E, Hess. BS. _

Group Leader P_sticides/PCB_



4|bLancasterLaboratories 2G8

_r AdivisionofThermoAnalyticallnc

LLI Sample NO, SW _79292_ Austin fX 781Z0-]088

Collected;lO! i197 aL 15:45 by PC Acc_n_ _: 06149 P.O. OT-DIZZO-S.06
Radian [nternational LL£ Reh
POBox _Dt(188

AS RECEIVED DRYWZIGIHT
LIMIT OF LI½IT OF

RESULT5 COANTITATION UN[_ RESULI_ O_]TATION

10 uglkg • 15. 15.
I0 ug/kg < 15, 15.
I0 ug/kg < 15. 15.
ID Ug/kg < iS. 15
10 ug/kg < iS. 15
10. uglkg < t5. 15
10. uglkg < 15. 15
I0, ug/kg ;6. 15
|0. ug/kg 46 15
10. ug/kg 71 15
10. ug/kg < IS 15.
10. ug/kg < 15. 15,
100. ug/kg < 150. 15D.
50. ug/kg < 74. 74.

< 300C. 3.00D.
< 15. ]5.
< 15. IS.
< Bg. 89.
< 300 300.

Sut_itt_: 10/ 3t97 Reported: ).0t22/97
Oi scard: 11/ 6/97

SP /_7 Greb Sediment Samole

Befense [lepot - 1N
7S£0 SD3#_ BEO01.06

CAT •
NO. _LYS[S IWANE

PesLicides/l_CBs in Solids

19£1 Alpha BHC < 10
t£82 Beta BHC < 10
t218 G_mla BI_ . Lindane < 10
1983 Delta BltC < 1[}
t219 Heptach]or < 10
1220 Aldrin • 10
1984 Heptach]or Epoxide < 10
lg_S {)CE 51
19£6 I)CO 31
1221 DOT 48
1222 Dieldrin < 10

Endri. • 10
Me_hoxychl or < 100
Chlordane • 50

19_4_ Toxaphene < 2,000 2.000. ug/kg
1989 ErdosulfanI < I0 I0. ug/kg
1990 Endosulfa_II < 10 I0. ug/kg
1991 Endosulfa_Sulfate •60. 60. ug/kg
1992 Eedri.Aldehyde < 20D ZOO. uglkg

Due Lo interferingpeaks on _he chrocatcgram,the values reportedrepresent
the]Owe_tquantitatlonlimitsob_ainab]e
Bespite_t_rou_ ¢]ear_pmetes, we were U._I_ _o reach our usual
quanLitationlimlts.

Questions? ContactyourC1ienLServices Representative
USa M. He,rick at (717)656.2300

Lan_a_te,LJ_r_r_

L_m._:t_L _ i"CO_u42_

Respec_f_J11ySubaitted nl

JeniferE. Hess. BS '_1
Group LeaderPestiddes/pCBs



 lil, LancasterLaboratories
A division of Thermo Analytical Inc.

LLX Sample SW 2792926
CalIBcted: _I 1/97 at 16;00 by PC

Submitted: 101 3197 Reported: [0122197
Discard: ii/ 6197

Sp _ Brab Sediment Sample

DeFense Be t , TN
8SED. S_° DEBOI.07

_0. ARALYS[S Nh4E

PesticideslPCBsinSolids

Iggl Alpha_
1982 BetaB_
1218 Gamma BHC • Linda_e
I_83 Oe]taB_
1219 Heptachlor
1220 Aldrin

19N Heptach]or Epoxide
1985 ODE
1985 ODO
1221 ODT
12_2 0ieldrin

gndrin

Methax_,ch]or
Ch]ordane

19_ Toxaphane
1989 _ndosulfan I
19g0 Endosulfan 11
iggl Endosulran Sulfate
1992 EndrlnAldehyde

ACCOuAt NO: 0614g
Radian Internationa_ LLC

Austin IX 78720-1088

N) Box 201_

_RECEIVEB
LIMIT OF

RESUL_ e_JA_ITITATION UNITS

• 10. I0. ug/kg
• 10. lO. ug/kg
• I0, tO, uglkg
• I0. tO. ug/kg
• I0, lO. ug/kg
• I0. 10. ug/kg

17. lO. ug/k£
_6. lO. ug/kg
113. lO. ug/kg
41. lO. ug/kg

• 10. lO. ug/kg
• lO. lO. ug/kg
• lO0. I00. ug/kg
602. 50. ug/kg

• 2.000. 2,000. uglkg
• lO. lO ug/kg
• lO. 10. uglkg
• 60. 60. uglkg
• 200. 200. uglkg

O_e to interfering peak_ On the chrc_tcqram, the values reporte_Jrepresent
th_ lowest q_antitation limits obtainable.
Oespit_ r_ralJ$ cleJrlup _thod_, we were _nab]e to reach _r usual
quantitation limits.

P.O. 0T-0122_-5-06
Rel

DRy WEI6FIT
LIMIT OF

RESULTS QLIAMTITATION

• 40. 40.
< 40 40.
< 40 40.
• 40 40.
• 40 40
< 4D 40

67 4Q
1,170 40

448 40.
164 40.

• 40 40.
• 40 40.

2.390. 200.
• 7,900¸ 7,900.

• 40. 40.
• 40. 4_,

• 240. 2_0,
• 290, 7g0.

Questions? Contact_urC]lentServlcesRepresentative
Lisa M. Hetrick at (711) 656.230D

LaneaiielLab__;v,_

Respectfull_ Sub_ttced _
Jenifer E Hess, B.S.
_roup Leader Pestieide_/PCBs



 | Lancaster Laboratories
_y AdivlsionofThermoAnalyticatlnc,

LLX S pX. sw 2792927
Collected: lOI 1t97 at 15:15 by PC

Submitted: lO/ 3197 Regatta: 10122/97
Oigord: Ii/ 6/97

SP _ Grab Sedi_nt Samole

Defense lie t • rl
9SED- ST []EDOI-O8

CAT
NO. _ALYS IS N,_E

PesticidesYPCBsin Solids

1982
1218

1220
1984
lgB5
19_
1221
lZ_2

1988
1989
1990
1991
1992

AccOuntNo:061¢9

Radian Intsrnatianal LLC

Austinl'XPOB°x20108878720.108_

AS RECEIVED
LIMIT OF

RESULI3 QL]_TITATION UHI_

Alpha BXC • I0. i0. uglkg
Beta BFIC • XO. i0. ug/kg
GBmma BHC - Lindane • Xa. i0. uglkg
Oel=a B_C • I0. 10. uglkg

Hep_achloe • 10. 10. ug/kg
Aldrin • 10. 10. ug/kg

Heptachlor Epoxida < 10. 10. ug/kg
ODE 49. 10. ug/kg
_0 16. 10. ug/kg
OOT • 10. 10. ug/kg
D1_Idrln • I0 I0. ug/k9
Endri. < I0 1D ug/k9
Methoxychlor < 100 IDD uglkg
Chlordane 102. 50 uglkg
Toxaphene < 2.000. 2.000. ¸ ug/kg
Endosulfan I < 10. 10. ug/kg
E_dDsuIFan II < I0. i0. ug/kg
Endosulfan Sulfate < 60. 6_. ug/kg
Endrin Aldeh?de • 200. 2_0, uglkg

Oue to interfering peaks on the ¢hromatogram, the values reportsd represent
thelowes_ quan_itatian limits obtainable.
Despite nu01_rou$cleanup methods, we _re u_able to relch OUr usul]
quantitation limits¸

268 G5

p.O. 0T.01220-5-06
PZl.

ORy WEIGHT
LIMIT OF

RESULTS QLktCFITATION

< 21 21,

< 21 21.
• 21 21,
• 21 21,
< 21 21,
< 2l 21.

102 21.
33 21

< 21 21
< 21 21.
< 21 21.

• 210 210.
210 100,

• 4.100¸ 4 100,
< 21 21.
< 21 21.

< 120 120.
< ¢10 410.

Questions) Contact )our Client Services Representative
Lisa M Hetriek at (717) 656-_00

L_lh_h,r L6 b_rator,e_

M E M E3 E R _4;5_'_'-olatlCFlke

RespectfullySut_itt_ _
Jenifer E Hess, B.S.

Group Leader Pestici_es/PC_s



I

LancasterLaboratories 268 oo
_yAdivisionofThermoAnalyticallnc. page: 2or 3

LLI sampze No. SW 2792928
C01]ected:10/ 1/97 at i0:30by PC

Submitted: 10t' 3/97 Reported:1{]/22/97
Discard: lll 6/97

SP #iO Grab Sedice_tS_mple

OefenseDe t - IN
10SED S_ 0ED01-09

CAT
NO. A_LY5 {S NAM£

PesticideslPCBsin Solids

1981 Alpha BI-E
1982 Beta 8_
1218 Gata_aBHC . Lindane
19B3 Delta BHC
1219 Heptachlor
1220 AldrIn
1984 HeptachlorEpo_ide
1985 0DE
1986 ODD
IZ21 DDT
IZ22 Olel(trin

Endrin
Metho_ychlor
Chlordane

1988 Toxaphene
igg9 Endosulran I
lgg0 Endosulfan II
Iggl EndosulfanSulrale
Igg2 EndrinAldehYde

Account NO: 06149

Radian InternationalLLC
PO Box _01OB8
Aus£i.P_ 7B/Z0 1088

g.O 0T01220 S 06
Reh

AS P£CE[VED DRY WEIGh'F
LIMIT OF LIM{TOF

RESUL_ QIL_T[TATION UNITS RESULIX_ Q_@V_TITATION

• ID In. ug/kg • 35. 35,
• ID IQ ugt'kg • 35 35.
• 10 10 ug/kg < 35 35.
• I0 10 ug/kg • 35 35.
• I0 10 ug/kg < 35. 35
• I0 10. ug/kg • 35. 35
33 10. ug/kg 115. 35.
510. i00. ugt'kg 1.78_. 350.
zBg. I0. ug/kg 1.000. 35.
66. 10. ug/kg 227. 3S.

• i0. 10. ug/kg < 35. 35,
• i0: 10. ug/kg < 35. 35.
• 100. IQ0. ug/kg • 350. 35Q.
704. 50. ug/kg 2.440. 17Q.

• 2,00_. 2,000. ug/kg • 6,g00. 6.90Q.
• 10. ID. ug/kg • 35. 35.
• 10. ID. ug/kg • 35. 35.
• 60. 6_. ug/kg • 210. 210.
<200. 20D ug/kg "690. 690.

Due to interferingpeakson the chroratogram,the values reporte_represent
the lowestquantitationlimitsobtainable.
Despitenl£TFJgrOU$cle_nup[lethO(_5,_ were u_ableto re_c_our Usual
quantitatianlimits.

QUestions? Contactyour Client Services Representative
Lisa M, Hetrick at (717)656-2300

M _ M B E R ,'A25N÷̧_¸H_[u_UPL÷

;h__sa?_:__i_• "_:_!6_:

Respectfull)' Submitted _
JenlferE. Hess. B.S.
Group LeaderPes_icides/PCBs



 | LancasterLaboratories  ooe:
_ Adlvi$ionofThermoAnalytica/Inc.

LLI Sample NO. SW 2792929
Collected: 10/ 1/97 aL 17:00 by PC

Su_itted: 10/ 3/97 RepOrted: 10/22/97
Discard: ll/ 6/97

SP #ii Grab Sediment Sample

Oefense De t - TN
IISED S_P° BEBOI.IQ

CAT
NO. ANALY$1S NAME

Pesticides/PCBs in.lids

19B1 Alpha BBC
1982 Beta BHC
1218 _maBBC -Lindane
1383 Delta BHC

1219 Beptachlo:
1220 A1drln

1984 Be tachior Epoxide
1985 _D_
1985 _D
1221 _T
12_ Dieldrin

Erdrin

P_thoxychlor
ChlordBne

19gg Toxapl_ne
1999 Endosu] fan [
1990 Endosulfan 1[
1991 Endosulfan Sulfate

1992 Endrin Aldehyde

AcCOUnt Ro: 06149 P,O 0T-01220-S-06

Radian International LLC Rel,

Austin T% 78720-t088

PO Box 201086

16 RECEIVED DB.yWEIGHT

LIMIT OF LIMIT OF
RESUL15 QUA_TITATION UNI IX_ RESULl_ Q_/A_TITAT loll

< 10. 10. ugfkg • 36, 36.
• 10. 10. ug/Kg • 36, 36.
• I0. 10. ug/kg • 36, 36.
• 10. 10, ug/kg • 36 36.
< 10. 10, ug/kg • 35 36,
• 10. lO. ug/kg < 36, 36.
• 10. lO, ug/kg • 36 36.

26. 10, ug/kg 95, 36.
13. 10, ug/kg 4,B 36.

< 10. 10. ug/kg • 36 36.
< 1O lO. ug/kg < 36 36.
< lB. 10. ug/kg < 36 36.

• 1G0 100. ug/kg < 36D 360.
< 50 5Q ug/kg < 1BD [BO

< 2.000¸ 2,000. ¸ ug/kg < 7.200¸ 7,200.
< lB. [0. ug/kg < 36 36.
< 1O, [0. ug/kg < ]6 36.
< 60, 60. ug/kg • 220 220.

< 200 200. ug/kg • 720 720.
Cue to interfering peeks on the chromatogram, the values reported represent
the lowest quantitation limits obtainable
Despi_e n_r_s cleanup _eth_$, we were unable to Teach our usual
quantitaLion ]imit$.

Questions? Contact your Client Services Representative
Lisa M. F_etrick at (717) 655 2300

Lenca_Eer L_ J_r _:_,

M E a B E F_ l_lS_Je_H_IL,n_Pae

Res_ctfully Bubmitted
Jenifer E. Hess. B S 13_
GrOupLeaderpesticideslPCBs



LancasterLaboratories 2G8 GB

|F A division of Therma Anal_ical 1no.

LLZ sa=ple No. sw 2792930
Collected; [0/ 1/97 at 17:15 by PC

Submitted:lD/3/g7 RepOrted;lO/22/97
Oiscard: 11/ 6/97

SP #12 Grab Sedimant sample

Oefense Oe t - TN
12SED S_DED01_II

f_T
_0 A_ALYSIS NAME

PesticideslpCBs in Solids

lgBI Alpha BHC
19B2 BetaBHC
121B Gam_ BI_ • kindane
1983 OeltaB_

1219 Heptachlor
1220 Aldrin

19B4 HeptachlorEpoxide
1985 DDE
I9B6 OOO
i_21 DDI
1222 Dieldrin

Endrin

_ethox_chlor
Chlordane

1988 Toxaphene
I989 En_sulra_ I
1990 Er_sulfan II
1_91 Endosulfan Sulfate
1992 Endrln Aldeh>de

Account No: 06149
Radian Internatlo_a_ LLC

Austin TXT8720-10_

N) Bax 2010_

AS RECEIVED
LIHIT OF

RESULI_ QU_TITATIOtl L_ITS

IQ. iO ug/kg
i0 iO uglkg
I0. i0 ug/kg
I0. i0 uglkg
lO. 10 ug/kg
10. 10 ug/kg

I0. 10 ug/kg
32 I0 ug/kg
13 i0 ug/kg

< I0 10 ug/kg
< I0 i0 ug/kg
< I0 i0 ug/kg

< IDO IDO ug/kg
< SO. 50 u_Ikg

< 2.000. _,000 uglkg
< I0. 10 Ug/kg
< lO. 10 ug/kg
< 60, 60. uglkg

• 200. 200. ug/kg
Due to interfering peaks on the chramatogra_, the wlues reported represent
the l_st quantitatian limits obtainable.
_spite n_r_$ c]_ _h(x_$, w_ w_re _ble to reach our usual
_ant_tatian limits

P,O. 0T-01220-S-06
Re1,

DRY_IGHT
LIHIT OF

RESULTS QU_TITATIOR

• 30. 30
• 30. 30
• 30. 30
• 30. 30
< 30. 30
< 30. 30
< 30. 30

95 30
38 3D

• 30. 3D
< 30 3D
< 30 3_

• 300 30D
< 150 15D

• 30. 30
< 30. 30

< 1_0. 1BO.
< 600. 600,

Q_estions? C_nt¢ct _our Client Services Representative
Li_a M, Hetrick at (717) 656.2300

Respectfully Su_itted
Jenifer E Hess, B.S.

GroupLeaderPesticides/FCBe
41

La nC_ ;;eE_b_(,]:or es

F_ _W I%11!



LancasterLaboratories  °0o=
268

_ Adivi_ionofTherm_Analytl'caflnc

r,Li sample sw 2792931
Collected: _OI 1197 _t 17:_0 by PC

Submitted: 1(3/ 3/97 Reported: 10192/97
Discard: 11/ 6197

SP #13 Grab Sediment Sample

Oefense De t I_
IaSED SD_ CEDOI-12

_r
NO ANALYSIS RA_E

Pesticides/PCBs in Solids

1981 Alpaa BHC
lgB2 Beta _
121B Gamma BHC . tindene
lg&3 Delta _C

1219 Heptachlo?
1220 Alflrin

191P. Heptachlor Epoxid_
1985 DOE
1986 DOD
122t DOT
12E2 Dieldrin

Endrin
HEt h_xychlor
Ehlordane
TOxaphEne

1989 Endosul fan I
199(I EndOsu] fan II
1991 Endosul fan Sulfate

1992 Et_rin Aldehyde

AccOunt NO: D6149

Radian [nternaLiona] LLC
PO Box 2010&B
Aus[inTXT8720-10_

P.O. OT.O12ZO-S.06
Rel.

&S RECEIVED DRy _]GHT
LIH[T OF L[H[T OF

RESULTS QUA_T[TATION UNII_ RESULI3 QI/ANTITATIOR

< 10. 10 uglk9 • 31 31.
< I0 i0. uglkg • 31 31.
< IO, iO, uglkg • 31. 31
< 10, i0. ug/kg • 31. 31
< IO. i(1. ug/kg • 31. 31
• i0. 10. uglkg < 31. 31
< i(1. 10. ug/kg < 31. 31.

43. i0. uglkg 134. 31.
21. I0. uglkg 65. 31.
11. I0. uglkg 35. 31.

< i0. i0. uglkg < 31. 31.
i0. i0, ug/kg < 31. 31.

< 50. 50. uglkg < 150. 150.
< 50. 50, ug/kg < 150. 150.

< ZOO0 2,000.. Ug/kg < 6.2(10. 6,200.
< 10 10. ug/kg < 31. 31,
< 10. ID. ug/kg < 31. 31,
< 30. 3D. u_Ikg • 93. 93,
< 100. IOD ug/kg < 310. 310.

Questions? Contact your Client ServicesRepresentative
Lisa M. Hetrick at {717) 656 E]O0

i E i El E FI 2_125NC_'H_(4anI!r_:e

p_, !_,i_s

Respect fully Submitted
Jenifer E, Hess. B.$. AIQ

GroupLeaderPesticides/_Bs



 |il, LancasterLaboratories
_#r A division of Thermo Analyhcal Inc.

LLZ sample No. sw 2792932
Collected: 101 1/£7 at 14;25 by PC

Submitted: 101 3197 P_p_rted: ID/22197
Discard: Ill 6197

SP #15GrabSedimentSample

0erense 0e t l_,
ISSED S_C_ _DOl 13

RO. ANALYSIS NN4E

PesticideslPCBs in Solids

lgB1 Alpha BII;
1982 8eta SHe
1218 Gar_Ta B_ - Lindane
1983 Delta Bite
1219 Heptachlor
1220 AlVin

19B4 Heptachlor Epoxide
19B5 OOE
1986 OCO
1221 0OT
1222 Dieldrin

E_rln

Methox.Vchlor
Chlordane

1988 Toxaphene
198g Endosul fan [
Iggo /ndosul fan II
19gl Endosulfan Sulfate
1992 Endrin Aldehyde

AccountNo:OGl4g

Radlan International LLC

Austin TX 78720.10_

P0 Box 2010_

_._RECEIVEO
LIMIT OF

RESULTS QU_T[TATION UN{TS

• i0. ID uglkg
• 20. 20. ug/kg
• 10. I0, ug/kg
• 20. 20, u_/kg
• 20. 20, ug/kg
• 20. 20 u_Ikg

38. 20. uglkg
?10. lO0. u_Ikg
286. 20 u_/kg
78, 20, u_/kg

• 20. 20, ug/kg
< 20. 20 ug/kg
< 100. lO0 ug/kg
960. leo ug/kg

< 4,000. 4,000¸¸ uglkg
< 20 20 uglkg
• 20 20 u£/kg
< 60 60 uglkg
• 200 200 ug/kg

p.O 0T_012205 06

Rel

ORy_EIS4T
L{HIT OF

RESULTS OJA_TITAT]DR

• 30. 30
• 60, 60
• 30, 30.
• 60. 60
• 60. GO,
• 60. 60.

11¢. 50.
2.120. 300.

883. 60
Z34. 60,

• 60. 50,
< 60. 60

• 300. 300
2,870. 300

< 12,000 12,000.
< 60 60
< 60 60

• l_0 180
• 600. 600

Questions? Contact y_urClient Services Representative
Lise M. HetricK at (717] 656 2300

l_cd_tetLdboraEor,e_

M _ i El _ R 2_t25_A¸re_l:ard;'&_

RespectfullySub_itt ed _
Jenif_r E. Hess, B.S.
GroUp Leader Pestici_es/P(_s



4|il, LancasterLaboratorles 268 ,aoo;
_#r A d v s on of Thermo Analyt ca Inc.

LLZ Sample No, GS 2792933
Coll_ted: 10/ 1/97

Sut_itted: 101 3/97 RepOrted: 10/22/g7
Discard : 11! 5/97

Fish _i Grab Sample

Oefense Depe_ - T_
FISH1 SI_#: DEDOI-14

CAT
NO. ARALYS IS

PesticideslPCBs in Salids

19B1 Alpha BF£
19B2 Beta BItC
1218 6am_ N_ • kindane
19B3 Delta
1219 Heptach}or
1220 Aldrin

1984 Meptachlor E_xi_
19_5 _OE
19B6 (W)D
1221 _IT
1222 Dieldrin

Endrin
_th_ychlur
Chlordane

1988 Toxa_u_ne
1989 Endosul fan I
1990 Endosul fan lI
1991 EndOsul fan Sul faLe
1992 Endrin Aldehyde

Account No: 06149
Radian International LLC

_s_in TX 78720.1088

P0 BOX 2010_

P,O, 0T-01220.S-06
Rel.

KS RECEIVED _Ey WEIGHT
LIMIT OF LIMIT OF

RESULI_ QLVVITITATI_ UNII_ RESULI_ QUAHTITATION

• 10. 10. uglk9 < 37, 37.
• 10, 10 ug/kg • 37. 37.
• 10. 10, _g/k_ < 37. 37.
• 10. 10, ug/kg < 37. 37
• 10. 10. ug/kg < 37. 37.
< lO 10. u_/kg < 37 37.
< lO. 10. ug/k_ < 37 37.

3,190. 100 ug/Kg ll,gGD 370.
4gO 1DB ug/kg 1,B2D 370

12 1D ug/kg 45 37
4£ 1D ug/kg 169 37

< ]0 1D ug/kg < 37 37
• 50 5_. ug/kg • 1£0 190.

?32. 50 ug/kg 2,740¸ 190
• 2,000. 2¸000 • ug/kg • 7.500¸ /500

• 10. 10. ugfkg < 37 • 37.
• 10, 10. ug/Kg • 37, 37,
< 30, 30. ug/kg • 110 110,

• 100. 100. ug/kg • 370 370,

Questions? _ntact _urClient _rvicesRepresentative
Usa M HetrIck at (717) 656,2=I00

M E M B E R 2425r4_HD_I*_I_

Respectfully Su_itted
Jeni_er E. Hess. 8.S. 4 7
Group Leader Pes_icides/PCBs



 i|il, LancasterLaboratories 2G8 ,o,,
_II_ " A division of Thermo Ana yt ca Inc

LLI sam Xe Uo. G5 2792934
Collected: _/ 1/97

Submitted:i0/ _/97 RepOrted: I0122197
Oi $earM: 11/ 6197

Fish#2 Gr_b Sanple

Defense Be t . _1
FISH2 S_ BEDOI.15

_T
r_, _ALY$1S

Pesticides/PCBsin _lids

lgSl Alpha B_
Ig8_ Beta B_
1218 GaTma BBC Lindane
1983 Delta BBC
121g Heptachlor
1221] Aldrin
IgB4 HeptachlorE_xide
igB5 BBE
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• lO lfl ug/kg
• lO 10 ug/kg
< lO 10. ug/kg
< 10 10. ug/kg
< 10 10. ug/kg
• 10. 10. ug/kg
• 10. 10. ug/kg
600. 100. ug/kg
124. 10. ug/kg

• 10. 10. ug/kg
13. 10. ug/kg

• 10. 10. ug/kg
• 50. 50. ug/kg

166. 50. ug/kg
< 2,000. 2,000.. ug/kg

< 10, 10. ug/kg
• 10, 10. ug/kg
• 30 30, ug/kg

• 100 100. ug/kg
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Lisa _. _trlck at (717)656-2300
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JeniferE. Hess, B,S,
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0147

p,p' Dichlorodiphenyltrichloroethane (DOT); C_RN 50-29-3 (03/01/97(

Health assessment information on a chemical substance is included in IRIS only

after a comprehensive review of chronic toxicity data by U.S. EpA health

scientists from several Program Offices and the Office of Research and

Development. The summaries presented in Sections I and II represent a

COnsensus reached in the review process. Background information and

explanations of the methods used to derive the values given in IRIS are

provided in the Background DocUments.

STATUS OF DATA FOR DOT

File On Line 03/31/87

Category (section) Status Last Revised

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

Oral RfD Assessment (I._.)

Inhalation RfC Assessment II.B.)

Carcinogeninity Assessment (II )

on-line 02/01/96

no data

on line 05/01/91

_I. CHRONIC HEALTH H_ZARD ASSESSMENTS FOR NONCARCINOGENIC EFFECTS

I.A. REFERENCE DOSK FOR CHRONIC ORAL _XPOSURE (RfD)

Substance Name - p,p'-Dichlorodiphenyltrichl0roathane [DDT)

CASRN -- 50-29 3

Last Revised -- 02/01/96

The oral Refezence Dose {RfD) is based on the assumption that thresholds exist

for csr_ain toxic effects such as cellular necrosis It is expressed in units

of mg/kg-day. In general, the RfD is an estimate lwith uncertainty spanning

perhaps a_ order of r_agnit_del of a daily exp0sure to the human population

(inclqdlng sensitive subgroups) _hat is likely to be without an appreciable

risk of deleterious effects during a lifetime. Please refer to the Background

Doe_ent for an elaboration of these concepts. BfDs can also be derived for

the ngncarcinogenic health effects of s_bstances that are also carcinogens.

Therefore, it is essential to refer to other sources Of information coDeer_ing

the earcinogenicity of this substance. If the U.S. EPA has evaluated this

substance for potential human carciNoqenicity, a sur_nary of that evaluation

will be contained in Section II of this file.

I,A,I. ORA_ RfD SUMMAry

c_i_ical Effect Exp_rl_ntal Doses* D_ MF RfD

Liver le_ions NOEL_ 1 pp_ d±_ l_ _ _

(0.05 mg/kg bw/day} mg/kg/day

_7-Week Rat Feeding

Study LOA_L: 5 ppm

Laug et al., 1950

http:l/www, epa.gov/ng_spgm3/iridirisdaffO 147.DAT l 1/17/97
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.................................................................

_CODVerSlOR Factors: Food const_ption 5_ bw/day

I.A.2 pRINCIPI_L ;d4D SUppORTING STUDIES (ORAL RfD)

Laug, E.P., A.A. Nelson, O._. Fitzhugh and F.M. Kunze. 1950. Liver cell

.alteration and DDT storage in the fat of the rat induced by dietary levels of

1 50 ppm DDT. J. Pharmacol. Exp. Therap. 98: 268 273.

Weanling rats (25/sexlgr_up) were fed commercial DDT (81% p,P isomer and 19%

O,P isomer) at levels of 0, 1_ 5, 10 or 50 ppm for 15-27 w_eks. The diet was

prepared by mixing appropriate amounts of DDT in corn oii solution with

powdered chow. No interference with _rowth was noted at any level. Females

stored more DDT in peripheral fat than did males, but pathologic changes were

seen to a greater degree in m_les, l_creasing hepatooellular hypertrophy,

especially eencrilobularly, increased cytoplasmic oxyphilia, and peripheral

basoph±lic cytoplasmic granules (based on H and E paraffin sections) were

observed at dose levels of 5 ppm and above. The effect was r_inimal at 5 ppm

[LO;_L) and more pronDunced at higher doses NO effects were reported at 1

ppm, the NOEL l_v_l used as th_ basis for the RfD calculation. The authors

believe the effecz seen at 5 ppm "represents the smallest detectable

morphologic effect, based OD eMte_sive observatioDs of the rat liver as

affected by a vari@ty of ch_mlcals."

D_ fed 50 rats for 2 years (Fitzh_gh, 19_8) cau_d liver lesions at all dose

levels (10-800 ppm of diet) . A LOlL Of 0.5 mg/kg bw/day was established.

Application of a factor of l0 each for uncertain_y of es=i;_ating a NOEL from a

L_L, as "well as for interspecies conversion a_d protection of sensitive

human subpopulations (i000 total) results in the same R£D level as that

calculated from the critical study DDT induced liver effects were observed

in mice, hamsters and dogs as well.

The Laug et el. (1950) study was chosen for the RfD calculation because: i)

_ale rats appear to be the most sensitlve a_imals to DDT eMpos_re; 2) the

study was of sufficient length to observe toxic effects; "and 3) several doses

were achninistered in the diet over the range of th_ dose-response curve. Thls

study also established a LOlL and a NOEL, with the LOlL [0.25 _g/kg/day}

being the lowest of any obse_ed for this c_mp_und.

I.A.3. UNCEBTAINTy _D MODIFYING FACTORS (ORAL RfD)

U F -- A factor of I0 each was applied for the uncertain_y of interspecies

converslan and to protect sensitive h_m_ _bpopulations. _ _nc_r_ai_ty

faotor for s_bch_onic to chronlc converslon was not i_cluded because of the

corroborating chronic s_udy in the data bas_.

MF --None

I.A.4. ADDITIONnL COUNTS (O_AL RfD)

In one _-genera_lo_ rat r_pr_d_tion study ITree_ and clevela_d_ 1955)_

offspring mortallty increased at all dos_ l_v_l_, the lowest Of which

correspond_ _o about D.2 mg/kg bw/day Three other reproduction studies (rat

a_d mo_sa} show _o reproductive _ff_cts at much h±gher dose levels

I.A.5. CONFIDENZ_ _N THE O_L RfD

http:tlwww.epa.gov/ng_spgm36rislirisdatlO147.DAT I 1/17197



0147.DAT at www.epa.gov _8 76 Page3 ofll

Study -- Medi_

Data Base -- Medium

RfD - Medi_

The prlncipal study appears to be adequate_ but of shorter duration thaD that

desired; therefore, confidence in the study can be consldered _edlum to low

The data base is only moderately supportive of both th_ critical effect and

the msqnit_de, and lacks A clQsr NOEL for reproductive effects; therefore,

confidence in the data base can also be considered medium to low. Medium to

low confidence in the RfD follows,

I.A.6. EpA D_CU_NT_T_ON ;tND REVIEW OF THE ORAL RfD

Sourc_ Document -- This assQssme_t is not _resen_ed in any e_is_in_ U,S. EPA

docllment.

Other EPA Document_t±on -- None

Agency Work Group Review -- 12/18/85

Ver±f±cat±on Date -- 12/18/85

I.A.7. EpA CONTACTS (OFfaL RfD)

Please contact Lhe Risk Information Hotline for all questions concerning this

assessment or IRIS, in general, at (5131565 7254 (phone), (513)569-7159 IFAX)

er RIH.IRIS@Ep/h_L_IL.EPA.GOV linternet address I .

I,B. REFERENCE CONCENT_TION EOR CHRONIC INHALATION EXPOSURE [RfC}

SLlbstance _ame -- p,p' D1chlorodiphenyl_riohloroethane (DDT)

C_SRN -- 50-29-3

NeE available at this time.

_If. C_CINOGENICITY _SSESSMENT _OR LIFETI_ EXPOSURE

Substance Na_ -- p,p'-Dichlorodlphenyltrlchloroethane [DDT 1

C,_RN _ 50-29-3

Last Revised 05/01/91

Section II provides information on three aspects o£ the Ca[glnogenlc

_sessment for the substance i_ q_estion; the weight-of-evidence jud_n_ _f

the likelihood that the substano_ is a human carcinogen, And quantitative

asti_ate$ o_ risk fro_ oral exposure a_d f_m i_halation exposure. The

quantitative risk estimates are presented in three ways. The slope factor is

the result of application Of _ l_w-dose extrap_lat±on proc_dur_ and is

presented as the risk per (_g/kg)/day, The unlt rlsk _s the quantitative

e_timate in terms of either risk per ug/L drinking wafer or risk per ug]cu.m

air b_eathed. The third fo_ i_ which risk is presented i_ a drink±nq water

ht tp://www epa.go v/ngi sp gin3/irls/irlsd aU'0147 DAT 11/17/97
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or a±r concentrati6n providing cancer risks of i in I0,000, i in i00.000 or 1

in 1,000,000. The rationale and methods used to develop the carcinogenicity

information in IRIS are described in The Risk Assessment Guidellnes of 19B6

(EpA/600/8-87/045) and in the IRIS Background Document. IRIS surmnaries

developed sin0e _he p_blicati_n of EpAIs mare recent Proposed Guidelines for

Carcinogen Kisk _sessment also utilize those Guidelines where indicated

IFederal Reqlster 61(79) _17960-18011, April 23, 19S6). users are referred t0

Sectxon I of this IRIS file fc_ information on long-term toxic effects other

than carcinogenlclty.

II.A. EVIDENCE FOR CIflSS_FICAT_ON ;_S TO HU_LAN CARCINO_EMICITY

ZI.A.I. WEIGHT-OF-EVIDEMCE CLASSIFICATION

classification -- B2; probable human carcinogen.

Basis Observation of tumors {generally of the liver} in seven studies in

varlous mouse strains and three studies in rats, ODT Is struc_rally similar

to other probable carcinogensa such as ODD and ODE.

II.A.2. HL_4AN C_CINO_ENICITY DATA

Tnadeq_ate. The existing epidemlolog±eal data are inadequate, Aut0psy

stud±es relatlng tissue levels of DOT to oancer incidence have yielded

conflicting results, Three studies reported that tissue levels of DOT and

DOE were higher in cancer vic_im_ _han in those dying of other diseases

Icasarett et el., 1968; Dacre and Jenning_, 1970; W_sserman et el., 1976).

In other _tudiea no such relationship was seen (Meier Bode, 1960; Robinson et

el., 1965; Hoffman et el., 1967). Studies of occupationally exposed workers

and volunteers have been of insufflelent duratlon to be u_ful in _essment

of the carclnogcniclty of DOT Z0 h_mans,

II.A.3. _NI_L_L CARCINOGENICITY DATA

Sufficient. Twenty five animal carcinogenici_y assays have been reviewed

for DDT Nine feeding studies, including two multlgeneratlonal studles I have

been conducted in the follow±ng mouse stralns: 5ALB/C, CF-I, A strain,

Swiss/BO_%bay and (C_7BI)X(C3H_AkR) _ Only One of these studies, conducted for

78 weeks, showed no indication of DOT tt_origenicity (MCI, 1978). Both

hepatooellular adenomas and carcinomas were observed in six mouse liver t_or

studies (Walker et el., 1973; Thorpe and Walker, 1973; Kashyap et el., 1977;

Innes et el., 1969; Terraeini et el., 1973; Turusov et el., 1973). Both

benlgn and malignant lung tumors were observed in two stud±es wherein _ce

were exposed both in utero and throughout their lifetime (Shabad et el.,

1973; Tarjan and Kemeny, 1969). Doses producing increase_ t_r_r incidence

ranged from 0,15-37.5 mg/kg/day.

Three studies using Wistar_ MRC Portcn and Osborne-Mendel rats and doses

from 25-40 mg/kg/day produced increased incidence of benign liver t_/_ors

(Rossi et el,, 1977; cabral et el., 1982; FitzhUgh and _elson, 1946]+

Another study wherein Osborne Mendel rats were exposed in th±s dietary dose

range for 78 weeks was negat±ve (NCI_ 1978) as were three additlonal assays

in which lower doses were given.

Tests of D_T _ ha_sKefs have Dot resulted in ±ncreased tumor inoldence.

Unlike rnlce and humans, hamsters acc_nulate DOT in tissue but do not

metabolize it to ODD or ODE. Studlea of DDT in dogs [Lehman, 1951, 1965) and

monkeys (Ada_so_ an_ Sieber, 1979, 1983) have not shown a carcinogenic

effect. However, the length of these studies (approxlmately 30% of the

h_p://www_pagov/nglspgm3/_dlr_sda_O147.DAT I 1/17/97
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anlmals' lifetimes) was insufficient to assess the ca_cinogenicity of DDT.

DDT has been shown _ D,oduee hepatomaa in trout {Halver, 1967}.

EI.A.4. SUPPORTING DATA FOR CARCINO_NICIT¥

DOT has bee_ shown to act as e liver tumor promoter in rats initiated

with 2 acetylami_efluorene r 2-acetamldophenanthrene or

tzans-4-acetylamlnostilbene (Peraino et al., 1975; Scribner and MO_tet i 1981;

Hilpert et el., 1983).

DDT has produced both negative and positive responses in tests for

genotoxicity. Positive responses have been noted in V79 mutation assays, for

chromosome aberrations in cultured human lymphocytes, and for sister

chromatid exchanges in V79 and CHO cells [Bradley et el., 1981; Rabello et

al., 1975; Preston et al., 1981; Kay-Chaudhuri et al.. 19821. In one study,

DOT was reported to ingeract directly with DNA; this result was not confirmed

in the absence of a metabolizing system (Kubinski et al., 1981; Griffin and

Hill, 19_8).

DDT is structurally rela_ed to the following chemicals which produce

liver tumors in mee: DDN, ODD, dicofol and chlorobenzilate.

I[.B. QUANTITATIVE ESTIMATE GF C_RC_NOGENIC RISK FROM ORAL EXPONUNE

IT.B.1. S_.y OF KISK ESTINATES

Oral Slope Factor -- 3.4E-1 per [mg/kg]/day

Drinking Water Uni_ Risk 9 7E 6 per lug/L]

Ex_,apolation Method -- Linearized multistaqe proeedure_ extra _isk

Drinking Water Concentrations at Specified Risk Levels:

Risk Level Concentration

E_ I1 ±_ I_0_QI 1E+1 ugf_

E-5 Ii in i00,000} it+0 Ug/L

E-6 Ii in 1,000.000) IE-I ug/L

II.B.2. DOSE RESPONSE DATA (CARCINOGENICITy, OK_L EXPOSURE}

Tumor Type -- Liver, benign and malignant (see table)

Test Animals -- mouse and rat [see table)

Route diet

Re_erence -- see table

Species/Strain

Tumor Type

MOUSe/CF-1, Benign

MO_Se/BALB/C, Benign

Mouse/CF i, B_nign,

Maliqnant

Slope Factor

_e _e_a_e _efer_n_

_ _ _or_ an_ _al_r_ _

http:/lwwxv.epa gov/ngispgm3/irislinsdat/O I47.DAT 11/17/97
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MOuselCF i, Benign 3.0a 8.49
RatlMRC porton O,OB4

Rat/wxstar, Beniqn 0.16 0.27

Tamatis and Turusov, 1975

Cabral et el., 1982

Rossi et el., 1977

II.B.3. ADDITIONAL C05_[ENTS (CARC_NOGENICIT¥, ORAL EXPOSURE)

The estimate of th_ slope factor did not increase in the multigeneration

feeding studies (Terracini et al._ 1973; Turusov et el., 1973) but remained

the same from generation to veneration. A geometric mean of the above slope

factors was used for the overall slope factor of 3.4_-I. This was done in

o_de_ to avoid excluding relevant data {note that the appropriateness of this

psocedure is currently under study by U.S. EPA). All tumocs were of the

liver; there were no metastases• A few malignaneieN were observed in the

Turusov study; possible neoplasms were indicated in the Terraolnl and Tomatls

studles. The Turusov study NaN carried OU_ over six _n_ratie_s I the

Te_racini assay for two. The slope factor derived f_om data of Tarjan and

Kemeny 119691 was nob included in the calculation of the geometric mean

because the tumors developed at different sites than in any other studies.

In addition, there we3 a problem in this study with possible DDT
contamination of the feed.

DDT is known CO be absorbed by humans in direct proportion to dietary

exposure: t11/21 for clearance is 10-20 years.

The unit risk should not be used if the water eoneentraion eNceeds IN+3

up/L, since above this concentration the unit risk may no_ be appropriate.

II.B._. DISCUSSION OF CONFIDENCE IC_RCINOGEN_C_TY, OKA_ EM_OS_RE}

Ten slope factors d_rlved _rum six studies were within a 13 fol_ range•

The slope factor derived from _he mouse da_a alone was 4 8E I while that

derived from the rat data alone was 1.5E-I. There w_s no apparent difference

in slope factor as a funutiun of sex of the animals. Th_ geometric mea_ of

_he slope factors from the mouse a_d rat data oo_bl_ed was identical f_r the

same _umor site as that for DDE [3.4E i per (mg/kg)/day], a structural analog.

II•C• QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE

II C I SU_y OF RISK ESTIMATES

Inhalation unit Risk -- 9.7E-5 [ug/cu.m}

Extrapolation Methmd Linear multistage procedure, extra risk

Air Concentrations at specified Risk Levels;

Risk Level Co_ee_tratlo_

II.C.2, DOS_-R_$_ON_E DATA FOR C/LRCI_OGENICITy, INHALATION EXPOSURE

http:llwww epa govlngispgm3/irislirisda_JO147.DAT 11/17197
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The inhalation risk estimates were calculated from the oral data presented

in Section II.B.2.

II.C.3. _DITIONAL COF_IgNTS IC_C2NOGENICITY. INHALATION EXPOSURE]

The unit risk sh0uld not be used if the air concentration exceeds IK+2

ug/c_.m, since above this cDncentration the unit risk _ay Not be appropriate.

II.C.4. DISCUSSION OF CONFIDENCE ICARCINOGEN_C_TY_ INHALATION EXFQSU_E 1

This inhalation risk estimmt_ was calculated from the oral data presented

in S_ction II,5,2.

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

II.D. EPA DOCUMENTATION I REVIEW, _2qD CONTACTS (C_RCINOGKN_CIT¥ _SESS_NT)

II.D.I. EPA DOCUMENTATION

Source Document --'_.S. EpA. 1985

The U.S. EPA risk assessment document _ DDT is aD inter_al report a_d has _o_

received egternal _eview.

II.D.2. REVIEW ICARCINOGKNICITY ASSESSMENT)

Agency Work Group Review i0/2_/86s 11/12/86, 06/24/87

Verificatiun Dat_ -- 06/24/87

II.D.3, U.S, EPA CONTACTS ICARCINOGENIC_TY _SESSMENT)

Please contact tb_ Risk _nformation Hotllne for all q_estions oonoerninq this

assessment or 2R_S, in qeneral, at [523)569-7254 (phone), 1513)5fi9-7159 {FAX)

or RIH._RIS@EPIgFL_IL.EPA.GOV (internet addressl.

V_. BZBLZOGRApHy

Substance Name -- p,p'-Dichlorodiphenyltrichloroethane (DDT)

CASBN -- 50-29-3

LaS_ Revised -- _5/OI/91

V2.A. OR_L RfD REFERENCES

Fitzhugb, O.G. i_8. Use of DDT insecticides on food products. Ind. Eng.

Chem. 40(4): 704-705.

Laug, E.P., A.A. Nelson, O.G. Fitzh_gh and F.M. Kunze. 1950. Liver cell

http://www epa gov/ngispgm3/iris/ifisdaff0147 DAT I 1/] 7/97
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alteration and DDT storage in the fat of th_ rat induced by dxetary levels

of 2-50 ppm DDT. J. Pharmaeol. gxp. Therap. 98: 268-273.

Treon, O.g. and F.P. Cleveland. 1955. Toxicity of certain chlorinated
hydrocarbon insecticides for laboratory animals, with special re£eren=e to
aldrin and dleldrxn J. _gr±e Food Chem 3(51: 402 408.

VI.B. INFLad_TION Rfc REFERENCES

None

VI.C. CARCINOGEN_C_TY _SESS_NT REFERENCES

Adamson, R.H. and S.M. Sieber. 1979. The use of nonhuman primates for

chemlcal carelnogenlsis studies Eootoxicol. Environ. Qual. 2: 275 296.

Ada_on_ R.H. and S.M. sieber. ]983. Chemical car_inog_nesl_ studies in

nonhuman primates. Basic Life sci. 24: 129-156.

Bradley_ M.O._ B. BbuyaN, M C Francis, _. Langenbaoh, A. p_terson a_d E.

H_be_man. l_B1. Hutagenes±s by ehemleal agents in V79 Chinese hamster cells:

A review and analysis of th_ literature. Mutat. Res. 87: 81-142

Cabral, J.R.p., R.K. Hall, L. R0ssi, S.A. Bronczyk and P. Shubik. 1982.

Effects of long term intake of DDT on rats. Tumorigenesis. 68: ll-17.

casare_, L.J. t G.C. Fryer, W.L. yauger, Jr. and H.W. Kleam_er. 1968.

Organochlori_e pesticide residues i_ h_man tissue--Hawaii. Arch. Environ.

Health. 17: 306 311.

nacre, J.C, and R.W. Jennlngs. 1970. OrganoehlorlNe insecticides in normal

and carcinogenic human lung tissues. Toxicol. Appl. PharmacDl i_: 277.

Fitzhugh, O.G and A.A. Nelson. 1946. The chronic oral toMicity of DDT [2,2-

bls(p-ehloropbenyl I,i,_ trichl_roethane}]. J. Pharmacol. 89: 18 30.

@riffin, E.g. and W.E. HAll. 19_8. In vitro breakage of plasmid DNA by

mutagens an_ pesticides. Murat. Res. 52: 161-16_.

Halver_ J.E. 196_. Crystalline aflatoxin a_ other v_ctors f_r trmut

hepatoma. In: J.E. Halves and I.A_ Mitchell, Ed. Trout Kepatoma Research

Conference papers. B_reau of spo_C FiSheries and Wildlife Research Rap. No

?O. Dept. of the _nterior, Washington, Do: p. 78-10_.

Hilpert, D._ W. Roman and H-G, Neumann. 1983. The r01e of partial

hepatecto_y and of pro_ters i_ the formation of tumors in non-target tissues

of trans-q-aeetylamlnostilben_ in rats. carcincgenesls. _ [_2): 1519-152_.

H0ff_a_, W.S., H. Adler, W,I. Fishbeln and F C Ba_er. 196_. _elation of

pcstlcide concentrations in fat to pa_holugical changes in tissues Arch

Environ. Health. 15: 758-765.

Innes, J.R.M., 8.M. Ulland, M.G. Val_rio, et al. 1969. Bioassay of pesticides

and industrial chemicals for tumorgenicity in mice: A prelimlnary no_e. J.

Na_l. Cancer InsK, 42[_): Ii_i-iI14.

htt p://www epa.gov/ngispgm3/iris/irisdallO147DAT 11/17/97
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Kashyap, S.K., S.K. Nigam, A B. Karnik, B.C. 6upta and S.K. Chatterjee. 1977.

Carcia_genieity of DDT (dlchlorodlphenyl t/ichloroethane) in pure inbred swlss

mlce. Int. J. Cancer. 19: 725-729.

Kubinski, M., G.E. Gutzke and Z.O. Kttbinski. 1981. DNA-cell-bindinq (DCB}

assay for suspected carclnog_s and m_tagens. Murat. Res. Bg: 95 136•

Lehman, A.J. 1951. Chemicals in Foods: A Report to the Association of Food

and Drug Officials on Current Developments. Part IX, P_stioides. Section

V. Pathology, Q. Bull. Assoc. Food Drug office, U.S. 15(4): 126-13_.

Lehn%an, A.J. 1965. summaries of pesticide toMicity. Association of Food and

Dru G Offlc±als of the United States, Topeka, Kansas.

Meier-Bode, H. 1960. Zur Frage der Herkunft des DDT im Koperfett des

Menschen. Med. Exp. 3: 284 286. {Get.}

NCI INational Cancer'Instltute). 1978. Bioassays Df DDT, TDE and p,p'-DDE

for possible carcin0geniclty {C_ No. 50-29-3, 72-54-8 s 72-55-9}. NCI Report

NO. 131. DHEW Publ. NO. (NIH} 78-1386.

Peraino, C., R.J.M. Fry, E. Staffeldt and J. p. Christopher_ 1975.

Comparatzve eehancinq effects of phenobarbltal, amobarb±tal,

diphenylhydantoin, and dichlorodiphenyltrichlor_e_hane of 2-

acegylamin0fluorene-induced hepatic ttu_orgenesi£ in the rat• cancer Kes. 35:

2884 2890.
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VII. REVISION HISTORY

Substance Name - p,p'-Dichlorodiphonyltrichloroethane IDDTI

CASRN 5D 29 3

Dnte

09/30/8_

08/22/88

01/01/91

01/01/91

05/01/91

05/01/91 VL

01/01/92 I A.7

01/01/92 IV.

S2/01/96 _.A.7.

Section Description

I.A.6 Documentation changed

II. Cagcinogen sugary on-line

II. Text edited

II.C.l. Inhalation slope factor removed Igl_bal change)

II.A.3. change Lehman, 1952 to '1951'

Bibliography on lane

Secondary contact changed

Negulatory act±ons updated

Contact changed

===================_=== ........ == ........ =--_=_=========== .............

SYNDNyMS

Substance Name p,p' Dichlorodiphenyltrichloroethane IDa}

C_RN -- 50-29-3

Last Rev±sed -- 03/31/87

50 29 3

AGRITAN

_NOFEX

ARKOTINE

AZOTOX

BENZENE, I,I'-I2,2,2-TRICHLOROZTHYLIDENE)BIS(4-CHLORQ-)

alpha,alpha-BIS[p-CHLOROPHENYLl-beta,beta,bcta TRICHbORETHA_E

I_I-BIS-(p-CHLQRO_HENYL)-2,2,2-TR_CHLOROETItgNE

2,2-SIS[p-CHLOROPHENYL}-I,I,I-TRICHLOROETI4ANE

BOS_NSUpR_
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_V_DERMOL

CHLOROPHENOTI_,aq

CHL, OROPHENOT]{,_NE

CHLOROPHENOTOXUM

CITOX

CLOFENOTANE

DDT

p,p'-DDT
DEDEI_D

DEOVAL

DETOX

DETOXAN

DIBOVAN

DTCU_RODIPHENYLTRICHLORQETH_d,/E

@,4'-D_CHLORODIPHENYLTRICKLOKOET_E

Dichlorodiphenyltrichloroethane, p,p'-
DICOPF_KNE

DIDZGJ_I
DIDIblAC

DIPH_NyLTR_CHLORO_T]{/_IE

DODAT

DYKOL

EIqT 1,506
E STONAT£

ET]4ANE_ IrleI-TRICHLORO-2,2-BIS(p-CHLOROPHENYL )-
GBNITOM

GBSAF_D

G_SAPON

GESAKE_

GBS/kROL

_HESAPON

GUESAROL

GYRON

HAVERO-EXTKA

H_LDIT

IVORA_

IXOD£X

KOPSOL

M_C_O DDT 75

MI/TOXIN

NA 2761

NCI-C0046_

NEOCID

P_CHLOR_C_DLrbl
P_B1

PENTACH_OR_N

PENTKCH

p_Z_IDAN
R50
RCRA WASTE NUMBER U061

RUKSK;_

SANTOBANE

TECH DDT

1,1,1-TRICHLCOR-_,2-BIS(_-CHLOOR FENYL]-ETIIAAI_

I,I,I-TRICHLOR-2,2-B_(4-CHLOR-pH_NYL)-AET/-IAN

I,I,i TRICHLORO _,2 BIS[p-CHLORO_HENYL}ETHANE

TR_CHLOROBIS(4-CHLOROPBENyL)_T}tAN_

1,1,1-TRICHLORO-2_-D_I@-CHLO_OpHENYL)-_TI{_,IE

_,1, 1 TRICLORO-2,2-BIS[4-CLORO-FENIL I-ETANO
ZE_DANE

Z ERDANE

268 84 Pagellofll
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032B

p,p'-DichlorodiphenyldichloroeehylenQ (DDE); CASRN 72-55-9 (04/01/97)

Health assessment infoznnation on a chemical substance ia included in IRIS only

after a camprehe_slve review of chronic toxicity data by U.S. _pA health

scientists from several Program Offices and the office of Research and

Development, The summaries presented in Sections I and II represent a

con3en_us reached in the _eview p_ocess. Background i_o_matioN _Nd

explanations of the methods used te derive the values giuen in _RIS ar_

provided in the 5ackground Document_.

STATUS OF DAT_ FOR DDE

File On-Line 08/22/88

Cateqory (section> Status LasE Revised

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

Oral RfD Assessment (I.A.)

Inhalation RfC Assessment (I.B.)

carcinogenicity Assessment (If.)

no data

NO data

on-line 08/22/88

_I. CHRONIC HE/_LTH It_Z_ID ASSESSMENTS FOR NONC_RCINOGENIC _FE_CTS

I.A. REFERENC_ DOSE FOR CHRONIC ORAL EXPOSURE (RfDI

Substance Name -- p,p'-Dichlorodiphenyldichloroethylene (DDE)

C_RN -- ?2-55-9

Not available at this time.

I.B* REFERENCE CONCENTI_TZON FOR CHRONIC INHJ_,_TION EXPOSURE (RfC)

Substance NKma -- p,pJ-Dichlorodiphenyldichluroethylen_ (DDE}

CKSNN 72 55-9

Not available at this time,

======================_====_=====================_==================_=_===

If, CP_CI_OGENICITY ASSESSMENT FOR L_FETZME EXPOSURE

Substance Name p,p' Dichlorodiphenyldichloroethylene [DDE)

CASRN -- 72 55-9

Last Revised -- 08/22/88

http://v,'ww.epa.gov/ngispgm3/irisfirlsdat/O328.DAT I 1/I 7/97
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Section II provides information on three aspects of the carcinogenic

assessment £0r the substance in question; the weight-o£-evidence 3udgment of

the llkel±hood that the substance is a h_man carcinogen, add quantltative

estzmates of r±sk from oral exposure and from inhalation exposure. The

quantitetiv_ risk _stimates arc p_sented in three ways. The slope factor is

the result Of application of a low-dose extrapolation pr0cedur_ and is

presented as the risk per (mg/kgl/day. The unit risk is the quantitative

estlmate in terms of either risk per ug/L drinking water or _isk per ug/ou.m

ear breathed The third form in which risk is presented is e drinkinq wa_e_

or alr concentration prov±dinq cancer risks of i in i0,000, I iN 100.000 or l

iN 1,000,000. The r_tion_le and m_tbods used to develop the carcinogenioity

information in IRIS are described in The Risk Assessment Guldelines of 1986

IEPA/600/8-87/0451 and in the IRIS Background Document. IRIS summaries

developed _inoe the publi_tio_ of EpA'S more r_cent PrOposed G_ideli_es _or

Carcinogen Risk _ssess_eNt also _tilize those Guldeli_es wher_ i_dicated

(Federal Register _11791 :i_960-18011, April 23, I9961. Users are r_£ezred to

Section I of this ZRIS file for informatlon on long-te_ to_ic effects other

_han carcinogenici_y.

II.A. EVIDENCE FOR CL_SIFICATIO_ AS TO HU_ C/IKCINOGENICITY

II.A.I. WEIGHT-OF-EVIDENCE CLASSIFICATION

CiKs$ificatio_ B2; probable humaD Garci_ogen

Basis -- i_erease d i_cidenoe of l_v_r ttt_ers ±n_ludi_ carcinor_ in _wo

straln_ of mice and in hamsters and of thyroid t_ors in fer_Bl_ lets by diet.

_I.A,2, Hb_ CARCINOGENICITY DATA

H_a_ epiderniological dK_a are no_ available for DDE. Evidence for the

earelnogenic_ty i_ h_mans of DDT, a structural analog, is based _n autopsy

studies relating tlssue levels of DDT to cancer incidence+ The$_ studies

have yielded co_fli_£1ng results. Three studies reported that t_ssue levels

of DDT and DDE were hlgber iN cancer victir_s than ±n those dyl_g Of other

dlseases (Casar_t et al:_ 19_8; Dacre and J_nnin_, 1970; Wasserman et el.,

19_61 In o_her s_udies no such relationship was seen (Maier-B0de, 1960;

Roblnson et al , 1965; Hoffma_ _t el,, 1967). Studies of volunteers and

worker_ o_cupatlOnally exposed to DDT have be_ o_ insufficient dura_io_ to

de_erndne the c_rcin0_enlelty of DDT to humans.

II.A.3. ANIMAL CAKCINOGENICITY DAT_

Suff±cient NCI (1978} e_/_inistered DOE in feed at TWA doses of 148 and

261 ppm to 50 BaCSFI mice/sex/dose for 78 weeks. After an additional 15

weeks, a dose-depend_nt and statistically significaDt increase in incidence

of hepatocellular carcinomas was observed in _%_les and females in co_palison

with co_trols, I_creased welght lo_s and mortallty was observed i_ females.

To.Otis et el. (197_I admi_istered 250 ppm DDE in feed for lifetime (13D

weeksl to 60 CF_I mice�sex. A 5t_t±st±cally significant increase in

l_cide_c@ of hepaKo_as was _bserved i_ both males and females in co_pariso_

wlth controls. I_ females, 98% of the 55 survivi_ exposed animals developed

h_patomas, compared to 1% of th_ s_rviving co_trols.

Rossi e_ zl. (1983) admlnist_red DDE in feed for 128 weeks to _0-_6

Syrian Golden hamsters/sex/dose a_ doses of _00 and i000 ppm. After 76

http://vcww epa gov/ngispgm31iris/insdat/0328.DAT 11/17197
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weeks, a statistically significant increase in incidence of neoplastic

nodules of the liver were observed in beth sexes in eo_pariso_ with

vehicle-treated cuntrols.

NCS (1978] also fed DDE at TWA doses o_ 437 and 839 ppm for males and 242

and 462 ppm for females for 78 weeks tc 50 Osborne Mendel rats/sex/ dose,

with an additional 35 week observation period. A dose-depend_nt trend in

lncldenee of thyroid tumors was observed in femaSes which was statistically

slgNifica_t by th_ Cochran Armitage trend test after adjustment for

survival. The _iJchlr EXa_t _es_p h_weve_ I was _Dt statistic_ll_

significant. Overall, the results of the bioassay were not c_nsidered by NCI

to provide convincing evidenc_ _os carcinogenicity.

ZS A.4. SUPPORTING DATA FOR CARCINOGENICITY

DDE was mu_agenic in mo_se lymphoma (L5178Y) cells and chinese hamster

IV791 cells, but no_ in Salmonella (ICPEMC, $98_). DDE is _trueturalSy

similar to and a metabolite of DDT (Peterson and _obinson, 1954; Gingell and

Wallcave, Ig76; Morgan and Roan. 19771 which is a probable human carcinogen.

II_B_ _UANTITAT_V_ _TE _ _AR_ _ _ _ _R_

_l_ SDM_Z%R_ O_ _S_ _T_MA_

_ _ate_ _ee_±_ a_ _ei_ _ _e_els_

R_ _ _en_t±_

II.8.2. DOSE-RESPONSE DATA IC_RCINOGENICITY, ORAL EXFOSURE)

Tumor Type b_p_tocellular carcihomas, hepatom_s

Test _nimals -- mous_/B6C3El ; r_ouse/CF-l; hamsters�Syrian Golden

Route -- dirt

Reference -- NCI, 1978; Tomatis et al., 1974; Rossi et al., 1983

A_ninlstered Human Equivalent T_or Incidence

Dose (ppml Dose (mg/kgJ/day femal_ male gef_rence

_ a_ _e_t_m_

http://www epa gov/ngispgm3/iris/irisdat/O328.DAT I 1/I 7/97
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250 2.45 54/55 39/53 al., 1974

Hamsters/syrian Gol_en; n_oplastic nodules Chepatomas)
0 _ 0/31 0/42 Rossi et

500 4 79 7/30 4/39 al., 1983
ID00 9.57 fl139 6139

Page 4 of 7

II.B,3. _DIT_ON/LL CO_4ENTS I_CINOGENYCITY¢ O_ EXPOSURE)

_CI (19781 used DDE of about 95% purity, while that used by Tomatis et

al. (19741 and Rossi et al. 11983) was 99% pure. In the hamster study, Rossa

et al. described the observed le_ions as neoplastic live_ nodules or

hepatocellular tu_orsf using these te_s lnt_rchang_ably. The oral

quantitative estimate is a geometr±c mean of six slopc factors _omputed from

incidence data by sex fram the studies cited in Section II._.3.

The unit r±sk should not be used If tb_ water concen_ra_io_ exceeds 1E+3

ug/L, since above this concentration th_ slope factor may differ from tha_
stated.

II.B.4. D_SCUSSION OF CONFIDENCE ICILRCINOGENICITYI OPO%L _XPOSURE)

adequate number _f ani_ls was observed. Thc g_ometric mean abtain_

using the slope factors from the mouse studies alone is 7.8E-l/mq/kq/day.
This is within a factor of 2 of that derived from the mous_ a_d hamster

studies combined, in addition, the slope factor for DDE was within a factor

of 2 uf the sl0p_ factors _or liver tumors for three structurally si_llaE

compounds: DDT, 3.4E 1/_/kg/day; DDD, 2.4E-I/m_/k_/_ay; and Dlcofol,

4.4E-i/m_/k_/day

II.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM IN_TION EXPOSURE

Not avail_ble.

II.D. EpA DOCUMENTATION* REVIEW, AND CONTACTS (C_RCINOGEN_CITy _SESSMENT}

_I.D.I, E_A DOCt_4ENTATI_N

Source Doctunent -- U.S. EpA, 1980, 1985

The 1985 Carcino_e_ Assessment Group's r_epo_ has received _g_ncy review. Th_
198_ Hazard Assessment Report has received peer review.

IZ.D 2. R_VI_W (C_.RCINOGENICITY ASSESSMENT]

_gency Work Group Review -- _224/87

Verification _ate -- 06/24/87

http:l/www.epa.gov/nglspgm3/irislinsdatlO328DAT 1 I/17/97
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II.D.3. U.S. EPA CONTACTS (CA_C_NOGENICITY ASSESSMENT)

Please contact the Risk Info_na_ioN Hotline for all questions concerning this

assessment or IRIS. in general, nt 15131569-7254 (phone}_ [513)569-7159 (FAX)

or RIK. IRIS@ZpI_MAIL.EPA.GOV (intern_t addressl.

_===_==_=======================_==================== =_========_===========_

V_. BIBLIO_RJ_pHy

Substance Name p,p' Dichlorodiphenyldicblcroethylene (DDE}

CASRN -- 72-55-9

Last Revised -- 08/01/89

VI.A ORAL RfD REFERENCES
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V_.B. INtL_LATION R_D REFERENCES
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Morgan, D.P. a_d C.C. Roan. i_77. The metabolism of DDT i_ _an. _SSayS
Toxicol. 5: 39.
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VII. REVISION HISTORY

Substance Name p.p'-Dichlorodiphenyldichloroethylene (DDE)

CASRN -- 72-55

Date $_ction Description

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

08/22/88 IZ Carcinogen sxt_x_ary on-line

D8/01/89 VI. Bibliography on lin_

01/01/92 IV. Regulatory Action section on-line

SYNONYMS

Subs_anc_ Name -- p,p'-Dichlorodiphenyldlchloroethylen_ IDDE)
CASRN _2 55 9

Last Revlsed -- 08/22/88

72-55-9

2,2-81S(4-CHLOROPHENYL) I,i DICHLOROETHENE

2,2-BIS(p-CHLOROPHENYLI-I,I-DICHLOROETHYL_NE

http://www.epagov/ngispgm3/ids/irisdattO328.DAT I 1/17/97
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DD_

ptp'-DDK

DDT DEHyDROCHLORIDE

1_ 1-DICHI_RO-2,2-B_S ( p-CHLOROPHENyL I ETHYLENE

DICHLORODIPHENYLDICHLOROETHyLENE _ ,

Dlchlorodiphenyldichloroethylene, p,p'

I,I'-DYCHLOROETH_NYLIDENE)BIS{4 CHLOROBZNZENE)

ETHYLKNE t It I-DICHLORO-2,2-BIS(p CHLOROpHENyL)

NCI-C00555
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0347

p,p' Dichlorodiphenyl dlchloroechane (DDD); CASRN 72-54-8 (03101/97)

Health assessment information on a che_%ical substance is included in IRIS Only

after a comprehensive review of chronic toxicity data by U.S. EPA health

s_ientists from several Program Offices and the office of R_s_ar_h and

Development. The su/_na_,_s pr_3en_ed in Sectio_ • and II Eepresent

consensHs _eached i_ the review process. Background information an_

_Mplanations of the methods used to derive the v_lue3 given in IRIS a_e

provided in the B_ckground Doc_ents.

STATUS OF DATA FOW DDD

File On-Line 08/22/88

Category (s_ctlon}

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

Oral RfD Assessment {I.A.)

Inhalation Rfc Assessment (I.B,)

Carclnogenlcity Assessment [II,)

Status Las_ Revised

no _ata

ns data

on-line 08122188

_I. CHRONIC HEALTH _L_ZARD ASSESSMENTS FOR NONCARCINOGENIC EFFECTS

__I.A. REFERENCE DOSE FOR CHRONIC ORA_ EXPQSURE IRfD)

Substance Name -- p,p'-Dichl_rodiphenyl dichloroe_hane {I_DI

CASRN -- 72-54- B

Not available at thls time.

_.B. KEFERENCE CONCENTRATION FOR CHRONIC IN_LATIO_ EXPOSURE (Rfc]

Substance Name p,p'-Dichlorodiphenyl dichloroethane (DDD)

CASRN -- 72-54-8

Not available at this ti_,

===____---____ _--= ..... _-============= ..... _-_===== ......

_II, CARCINOGEN_CITY ASSESSMENT FOR LIFETIME EXPOSURE

Substance Name -- p,p,-Dichlorodipheny I dichloroethane (DDD)

CASRN -- 72-54 8

Last Revised - 08/22/88
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Section II provides information on three aspects of the carcinogenic

assessment for the substance in question; the welght-of-evldence judgment of

the likelihoQd that the substance is a h_ carcinogen, and quantltative

estimates of risk from oral exposure add f.om inhalation _Mposure. The

quant±tatlve risk estimates are presented in three ways. The slope factor is

the result of application of a low-dose extrapolation procedure and is

presented as the risk per (mg/kg)/day. The unit risk is the quantitative

esti[_ate in terms of either risk per ug/L drinking water or risk per ug/cu.m

air breathed. The third fo_ in which risk is presented is a drlnklng water

or air _oncentraticn providing cancer risks of 1 in I0.000, 1 in i00,000 or 1

in 1,000.000. The rationale and methods _sed t0 d_velop the carcinogeni_ity

information in IRIS are described in The Risk As3essment Guidelines of 1986

(EP_600/8-87/0_5) and in the IRIS Background D0ct_nent. I_IS step.aries

developed since _he publication of EpA's more recent Proposed G_ideli_os for

CarciNoge_ Risk Assass_en_ also utillze those Guidelines where indicated

(Federal Registe, 611791 ;17960-18011, Aprfl 23 r 1996). Users are referred to

Se_tlon I of this TRZS file for inf_l_ation on long-te_ toxic effects other

than carciNogenicity.

II .A. EVIDENCE TaR CLASSIFICATION 7_ TO HLIMP, N CARCINOGEN_CITY

II.A.l. WEIGHT-OF-EVIDENCE CL_SIFICATION

Classificatio n - B2; probable h_man carcinogen

Ba_i_ based, on an increased incidence of l_ng tu/_rs in male and re.tale

mlce_ liver tumors in m_le mice and thyroid _mors i_ male rat_. DDD is

_rueturally sl_tilar _o, and i_ a k_OW_ metabelite _f DDT. a probabl_ hilnlan

c_r_inogen,

II.A.2. Ht_ CAR_INDGE_CITy DATA

None. Huma_ epi_e_iological data are n_t available for ODD. Evidence

for the carcinogeniclty i_ hth_ans of DOT, a s_r_ct_ral analog_ ms based on

autopsy studies relating tissue levels of DOT to cancer incidence. These

studies have yielded eonflictinq results. Three studies reported that

tissue levels of DOT and DD_ were higher iN cancer victims than in those

dying of other diseases (Casarett et el., 1968; Dacre and Jennin_s_ 19_0;

_asserman et el,. 1976). In other s_dies no such relationship was see_

{Maler-8ode, 1960; Robinson et el., 1965; Hoffman et al . 1967). Studies of

occupatlonally exposed workers and vol_nteers have been of insufficient

duration to determine the earcinog_nioity of DDT to humans,

II.A.3. P_4IMAL C_CINO_ENICITY DATA

sufficient. Tomatis et el. (Ig_4) fed DDD for I_D weeks at 250 ppm (TWA)

to 60 CF-I m_ce/se_. A statis_ically significant inereas_ in incidence of

iung tumors w_s s_en i_ both s_Res ¢o_%pared wi_h controls. In _al_s_ a

statistically significan_ in_rease in incidence of liver %%_rs Was als_

seen.

NCI (1978) fed DDD at 411 and 822 ppm (TWA) to 50 _6C3FI mice/sex/dos_

for 78 weeks. Actual doses were 350 or _30 ppm for 5 weeks. 375 or 750 ppm

for iI weeks r and 425 or BSO ppm for the next 62 weeks. A_ter an additional

15 weeks_ an increased incidence of hepa_0c_liula_ carcinomas was _een in

both sexes by comparison to controls, b_t the increase was not statistically

siqn±ficant.

http:Hwww.epa.gov/nglspgm3/irislirisdau'O347.DAT I I/I 7/97
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NCZ (1978) also fed DDD at 1647 and 3294 ppm TWA for males and 850 and

1700 ppm TWA for females for 78 weeks to 50 Osborne-Mendel rats/sex/dose.

Males were fed 1400 or 2800 ppm for 23 weeks followed by 1750 o_ 3500 ppm

for 55 weeks. Females were fed 850 or 1700 ppm for the entire 78 weeks,

After an additional 35 weeks, _n increased lncldenee of tbyrold tumors

(follicular cell adeno_as a_d carcinomas I was observed i_ _%ales, Due to a

wlde variation in incidence of these tu_ors in the control g_oups for DDO,

DDE and DDT, the increased ineidpnee was not statistically significant by

Comparison to concurrent controls Although tumor i_cide_ce did not appear

to be dose-related, the increase was Slgnlflcant at the lo%1 dose by

eor_parison to historical cantrols. Thus, the patboloqists' judgment _nd

statistical results suqgest a possible carcinogenic effect of DDD in male

rats. NCI c0ncluded that a definitive interpretation of the data was not

possible.

II.A.4. SUPPORTING DATA FO_ CARCINOGENICITY

DDD is s_r_c_urally similar to, and is a me_abolite of, DDT r a'probahle

human carcinogen, in rats (Pet_rso_ and Roblnson, 1964), mice (Ging_ll _nd

Wallcave_ 1976), and humans (Morqan and _oan, i_771.

_ositive effects were found with DDD in _mmal_an cytogenetic assays and

a host mediated _ssay (ICPEM0_ 19841 .

Ir_B_ QUANTI_ _MA_ O_ CAR_O_ _ _ _R2%L _po_

_ (1 ±_ 100,00_I _ _

E-6 (i in 1,000,000) IE-I ug/L

II.E.2. DOSE-R_SPONSE DATA (C_CINOGENICITy, OP_L EXPOSURE)

TUmOr Type -- liver

Test ;tni_al_ -- mOUSe/CF-_ males

Route -- die t

Referen_ _ -- TomaLlS et al., 1974

Administered Ht_a_ Eq_ivalen_ Tumor

Dose 4ppm) Dose )mg/kg)/day Incidence

http://www.epa gov/ngispgm36rishrisdatlO347 DAT 11/17/97
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ZI.B.3. ADDITXONAL CO_4ENTS [C_CINOGENICITY, ORaL EXPOSURE)

ODD used in the Tomatis study was 99% pu_e p,p'-iso_r. IN the NCI

bioassay, technical 9fade ODD w_s used, in which 60% @f the material

consisted of the p,p'-isomer. The composition of the remaining _0% was

unspecified, but it was statod that analysis by gas chromatography r_vealed

at least 19 impurities.

The _N_t r±sk should not be used if the water concontration exceeds IK+3

ug/L r slnce above this concentratio_ the slope factor r_ay differ _rom t_at

_tated.

Page 4 of 6

II,B.4. DISCUSSION OF CONFIDENCE (_RCINOGERICITY, ORAL EXPOSUKE)

An adequate n_er Of _nimols w_s tested The slope factor was

calculated us±nq t_or incidence data f_om only one dose. The slop_ factor

Was simllar to, and within a faotor o_ 2, Of the slope factors for thi_ same

si_e of three other structurally simila_ co_ounds: DDT, 3.4E-1/mg/kg/day;

DOE. 3.4E-i/mg/kg/day; and di_ofol, 4.4E i/mg/kg/day.

II.C. QU_TITATIVE ESTI_%TE OF CARCINOGENIC RISK FROM _NHALATION _XPOSURE

Not available

II.D. £PA DOCUMENTATION, RKVIEW, AND CONTACTS [CARCINOGENIC_TY ASSBSSMENT)

II.D.I. EPA DOCUMENTATION

SOUrCe DOCt_ent -- _.3. EPA, 1980, 1985

The 1985 Carcinogen Assessment Group's report has received _ge_cy review.

The 1980 Hazard A_s_ssment Report has received peer Feview.

_I,O.2. REVIEW (CARCINOGEN_CITY _S_SSMENT}

Agency Work Group Review - 06/03/87, 06/24/87

verification Date -- Q6/24/87

II.D 3. U.S. KPA CONTACTS (CARCINOGENICITY ASSESSMKNT}

Please co.tact the Risk Info_tlGn Hotllne for all questlons concernlng thlS

assessmen_ or IRIS, in general, at [513)569-7254 [phone}, 1513)569-715_ (Y_)

or RIH.IRIS@EpA_4AIL.SpA.GOV )internet address).

==== .......... _ ..... _-======= .......... = ............. =___
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_VI. BIBLIOGRAPHY

Substance Name p,p' Dichlorodiphenyl dichloroethane (DDD)

CASRN -- 72 54 8

Lest Revised -- 08/01189

Page 5 of 6

VZ.A, OR/_ RfD RgFERKNCES

_one

VI.B. INH_/a%TION RfD REFERENCES

None

VI.C. CARC_NQ_ENIC.TY _SSESS_NT REFEREHCES
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Organochlorine pesticide residues in h_an tissue. Hawaii. _rch. Environ.

Health_ 17: 306-311.

Dacre, J.C. and R.W Jennings. 1970 Orga_ochlorin_ insecticides in normal

a_d carcinogenic human lung tissues. Toxicol. _ppl. Pharmacol. 17: 277.

Gingell, B. and L. Wallcave. 1976. Metabolism of 14C-DDT in the mouse and

hamster Xenobiotica 6: 15.

Hoffman_ W.S., H. _dler, W.I. Fisbbein and F.C. Bauer. 19G7. Relation of

pesticid_ concentrations in fa_ to pathological changes in tissues. Arch.

EnvirQn. Health. 15: 758-765.

ICPEMC [International Commission for Protection Against E_vironmental Mutagens

a_d ca_clnogens}, 1984. Report of EZPEMC task group 5 on the differentiation

between ge_o_oxic and no_g_notoMic carcinogens. ICPEMC Publication No. 9.

Mut_t. Kes. 133: 1-49.

Mai_r-Bode, H. 1960. DDT in M0perfett des Menschen. Med. ZXp. I: 132-137.

(RUSSian)

Morgan, D.P. and C.C. Roan. 1977. The metabolism of DDT in m_n. Essays

Toxicol. 5: 39.

NCI [National Cancer Institute], 1978. Bioassay of DOT, TDE _nd plp'-DDE for

possible carcinogenicity. NCI Report No. 131. DHEW Publ. No. (NIH) 78-1386.

Petarson, J.R. and W.H. Robinuun. 1964. Metabolic products of p p' DDT in

th_ rat, Toxicol. Appl. Pharmacol, 6; 321.

Robinson, J., A. Richarda0n, C.G. Hunter. A.N. Crabtree and H.J. Rses. 1965.

OrganoGhlorine insecticide cente_t of huma_ adipose _issue i_ so_th-e_ster_

Enqland. Br. J. Ind. Med. 22: 220-22_.

Tomatis_ L., V. THr_SOU, R.T. Charles and M. 8oicchi. 19_4. Effec_ of long-
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term exposure to i,I dichloro 2,2 bis(p-chlorophenyl)ethylene, to 1,1-

diehloro-2,2-bislp-chlorpphenyll-e_han_ , and to the two chehtlcals combined on

CF-I mice. J. Natl. Cancer Inst 5213}: 883-891.

U.S. _PA. 1980. Hazard Assessment Report OR DDT, DDD, DDE. Prepared by th_

Offic_ of Health an4 E_viror_e_R1 _ssessment r Enviror_ental criteria and

Assessment Office, Cincinnati. OH.

U.S. EpA. 1985. Th_ C_rcinogenic A_e_s_ent Group's Calculatlon of the

Carcinoqenici_y of Dicofol [Kel_hanel, DDT, DDE and DDD ITDE). Prepared by

the Cffice of Health and Enviro_ental Assessment_ carcinogen ABsessmen_

Group. Washing£on. DC, for th_ Hazard Ev_luKtion Division, Office of Toxic

Substances, Washington, DC [Internal Report) ZPA 600/X 85 097.

wasserman_ M._ D.P. Nogueira, L. Tomatis, et al. 19_6; Organochlorzne

compounds in n_oplestic end adjacent apparently hOrn%el breas_ tissue. Bull.

Environ. Contam. Toxicol. _5: 478 484.

=_===============================================_=_==_ ....... = ....... =_

VII. REVISION HISTCRY

Substance Name -- p,p'-Diehlorodiphenyl dichloroetha_e {DDD)

CASK N -- 72-54-8

Date Sectlon _escrlptlDn

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

08/22/88 II. carcinogen summary on-line

08/01/B9 VI. Bibliography on-line

01/01/92 YV. Regulatory Action section on-line

SYNONYMS

S_bstance Nam@ -- p,p' Dlchlorodiphenyl diehloroethan_ (DDD)

CASRN -- 72-54- 8

Last Revised -_ 08122/88

72-54-8

l,l-bis(4-chlo_ophenyl}-2,2-dichloroethane

l,l-bis[p-chlorophenyll-2,2-dlchloroethane

2,2-bis(p chlorophenyll-l,l-dichloroethane

DDD

4, _ ,-DDD

p,p_-DDD

l,l-dichloro-2,2-bls(p-chloroph_nyl)ethane

dichlorodipbenyl dichloroethane

Dichlorodlphenyl dichloroeth_ne, p,p'-

dllene

rothane

TDE

p,p' TDE

hltp://www epa.gov/ngispgm3flrislirigdatlO347 DAT 11/17/97
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Health assessment info_nation on a chemlcal substance is included iN IRIS only

after a comprehensive review o_ chronic toxicity data by U.S. EpA health

scientists from several Program offices and the Office of Research and

Develop_nt. The sur_arics presented in Sections I and II represent a

_onsens_s r_ached in the _eview p_ocess, Ba_kq_ou_d i_f_rmati0n a_d

explanations of the m_thods _sed to derive the vKlues given in IRIS are

provided in the Background Documents.

STATUS OF DATA FOR Dieldrin

File Qn-Line 09/0_/88

Category (section) Stat_s Last Revised

on-line 09/01/90

no data

on llne 07/_i/93

Oral KfD Assessment {I,A.}

Inhalation RfC Assessment (I.B.]

Carcinogenici_y Assessment (If.]

======____ _-=_=== ..... _----_====__=__=_--_====================

_I. CHRONIC HEALTH HAZ]_D ASSESSMENTS FOR NONGARCINOGENIC EFFECTS

I.A. REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfD)

S_bs_an_e Name - Dl_ldr_ n

_RN -- 60-57-1

Last Revised -- 09/01/90

The oral Keference DOSe (RfD) ±s based ON the ass_ption that threshol_s exist

_OE certRin toxic effects s_ch a_ cellular _ecrosis. It is expressed in units

of mg/kg day, In general, the RfD is an estimate (w_th uncertainty spanning

perhaps an order of rEagnitude] of a daily _xposure to the human population

(includlng sensitive s_bgroups) _hat is likely to be without an appreclable

risk Of del_t_r±ous effects during a lifetime. _lease refer to the Background

D_ctt_ for an _labor_tlon of these concept_. _fDs c_n al_o be derived for

the noncarcinoqe_ie health effects of subs_ance_ that are _ls_ c_rci_oge_s.

Therefore, it i_ _$se_tial to refer to other sources Of i_fo_natioN conc_r_in_

th_ carcinogeniei_y of tbi_ s_bsta_ce. If the U.S, EPA has evaluated this

substance for potential human carc±nogenicity_ a sun_ary cf that evaluation

will be con_ined in Section II of this file.

ORAL RfD SLay

E_perimental D_SeS* UF M_ RfD

_AE_ 0_ _ _0 _ _

_OAE_ _ _

I.A.I.

Critical Effect

LivRr leslons

2-Year Ran Feeding

Study

Walker et al., 1969

ht tp:/lwww.epa, gov/ngispgm3/iris/irlsdat/0225 DAT 1 I/I7/97
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• canve_slon Facta_ 1 ppm 0_05 mg_kg_day [as_med _a_ food _O_u_t_NI

I.A.2 PR2NC_PAL _D SUPPORTING STUDIES (ORAL _£D}

Walk.r, A.I.T., D,E. Stevenson, J. Robi_sQ_, R. Thorpe and M. Raberts. 1969_

The toxicology and pharmacodynaadcs of dialdrin IHEOD) ; Two-year oral

_xposur_s of rats and dogs. Toxicol. Appl. Fharm_col. 15: 345-3_3,

Walker et all [19691 ac_nist_red dzeldrin Irecry_tallize_, 99% activ_

ingredient) to Carworth Farm '_E" rats (25/sex�dose; controls 45/sex) for 2

years at dietary co_e_trations _f 0, 0_1, 1.0, or 10.0 ppm. Based on intake

a_sumpti_ns pre_ented by _he _uthors, _hese dietary levels are approximately

equal to 0. 0.005, _.05 and 0,5 m_/kg/day. Body weight, f_od intake, and

general health remained unaffected thro_ghou_ the 2 year p_ri_d, although at

10.0 ppm (8.5 mg/kg/day) all animals became irritable and exhibited tremors

_nd occasional Convulsions, No _ffects were seen in var±ous he_tological a_d

cl±nical chea_stry parameters. At the end of 2 years, females f_d 1.8 and

18.0 ppm (0,05 _nd 0.5 mg/k_/day) had increased live_ weights and liver-_o-

body weight r_tios (p<0.85). Histopath_logi_al _xa_nations re_ealed liver

parench_m_l cell changes _ncludin_ f_cal proliferation and _ocal h_erpla_ia,

Th_se hepa_i_ le_i_ns w_re considered to be characteristic of exposure to _n

organ_chlorine insecticide. The _P_L w_s identified as 1.0 ppm (8.005

mg/kg/day) and the NOeL as 0.1 ppm (0.005 mg/kg/day}.

I._.3. U_C_RTA_NTY _D MODIFYING F_CTORS IOP_L _fD)

.UF -- The UF of 1_0 allo_s for uncertainty £n the extrapolation of dose levels

from laboratory an±mals to humans (10A) and _ncertal_ty i_ th_ _h_eshold for
sensitive human_ {IOH1.

MF None

I.A 4. ;_DDITIONAL COUNTS IO_._.L RfD)

Data considered for establishing the RfD:

l) 2 Year Fe_ding rat: Pr±nc±pal study - sea previous d_scription

3) 2-Y_r Fe_ding [oncoganlc} - dog: Systemic NO_L-0.005 _/kg/day; LE_= 0.05

mg/kg/day (increased live_ weight and l.ver/b_dy weight ratios, increased

plasma alkali_ phosphatase_ and d_r_as_d ser_ proteln concentratioN)
(Walker et al.r 1969)

3_ 2-Y_ar Feeding - _at: systemic LEL=0.5 ppm lapproximately _.025 m_/kg/dayl,

Iliver enlargement with histopathology); [Fitzhugh _t al., 19641

4) 2-Year Feeding (oncogenic) - mmuse: sys_emlc LEL=0.1 ppm (0.015

mg/kg/dayl, {llver enlargement w£_h histopathologyl; (Walker e_ al., 1972]

5) 25_MQn_h _eding - d_g: Systendc NOEL 0.2 mg/kg/day; LEL=0 5 mg/kg/day,

lweight loss and c_nvulsion_): (FlY.hugh et al., 196_)

61 Terat_l_gy - mouse; T_ratogen£c NOEL-6.0 mg/kg/day (HDT, g_stational days

7-16); Maternal LEL-6.0 m_/kg/day [HDT, de_r_as_ in maternal w_ight gain};

_otox_c LEL=6.0 m_/kg/day [H_ decreased numbers of caudal ossification

centers a_d i_creases i_ $_p_r_merary ribs); (Chef.off _t al., 19_5). Thls

study was not considered since 41% of th_ t_$t dams died at the highest dose
tested.

ht_p://www.cpa.gav/ngispgm3/iri_idsdat/0225 DAT 11117/97
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I.A.5. CONFIDENCE IN THE ORAL RfD

Study -- LOW
Data Base Medium

RfD -- Medium

The principal s_udy is an older study for which detailed data are not

available and in which a wid_ range of doses was tested. The chronic toxicity

evaluation is rel_tlVCly complete a_d supports the critical effect, if not the

magnitude of effects. Reproductive studies are lackinq. The RfD is given a

medlUm confidence rating because of the support far the critical effect from

other dieldrin stHdies, end from studies on organachlorlne insecticides in

general.

I.A.6. EPA DOCUMENTATION AND REVIEW OF THE OPAL RfD

Source Document -- U S EpA r 1987

Other EPA Documentation -- None

Agency Work Group Review -- 04/16/87

Verification Date -- 0_/16/87

_.A.7. EPA CONTACTS (O_L RfD)

Please Contact the Ri_k Information HQtli_e fol all q_estions concerning _his

a_sessment or IRIS, ±n general, at 1513)569 7254 (phonel, (513)569 7159 (FAX)

ar RIH.IRIS@Ep/a_._IL.EPA.GOV (internet address].

I_B_ _EFERENCE CON_P_N _ _ _1t_1_ _ (_1

=_======_=__ - _=======_ -_==============_=============_===

_I_. _CINOGENICITy A_SESSN_INT FOR LIFETINE EXPOSURE

Substance Name-- Dieldrin

CASRN 60-57-1

Last Revised 07/01/93

Section II provides information On three aspects of the carciDoge_ic

assessment for th_ substance in question; the w_ight-of-evldence judq_ent Of

the likelihood that th_ substance is a human carcinogen, and quantitative

est±mates of risk from _ral exposure and fr_ inhaletio_ _xpa_ur_. The

http:/Iwwwepagov/ngispgrn3/iriUirSsdat/O225.DAT I 1/17/97
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quantitative risk estimates are presented in three ways. The slope factor is

the result of application Of a low-dose extrapolaZion procedure and is

presented as the risk per (mg/kg)/day. The unit risk is the quantitative

estimate in terms of either risk per Uq/L drinking water or risk per uglcu.m

air breathed. The third form in which risk is presented is a drinkin_ water

or air concentration providing cancer risks of 1 in i0,000, I in 100.000 or 1

in 1,000,000 The rationale end methods used to develop the carcinogenicity

informatlon in IRIS are descrxbed xn The Rlsk Assessment Guldelines of 1986

(KPA/600/_-87/045) and in the IRIS Background Document. IRIS summarles

developed since the p_blica_ion of EpA's more recent Proposed Guidelines for

Carcinogen Risk Assessment also utilize those auidelines where indicated

(Federal Register 611)9):17960 18011, April 23, i_961. Users are referred to

sectlon I of this IRIS file for inforMtio_ oN lo_ term toxic effects other

than carcinogenicity.

I_ A. EVTDENCE FOR CLASSIFICATION _ TO HU_ C_CINOGENICITy

II.A.I. WEIGHT OF-EVIDENCE CLASSIFICATION

Classification -- B2; probable h_an carc±nogen

Basis -- Dieldrin is carcinogenic in seven strains of mice when ach_inistered

orally. Dieldrin is structurally related to compounds (aldrin, chlordane,

heptachlor, Heptachlor ep0xide, add chlorendic acid) which produc_ tumors in

rodents

II.A+2. HUM_ C2_CINOGENICITy DATA

Inadequnte. Two studies of workers exposed to aldrin and to dieldrin

reported no increased Incidence of cancer, Both studies were lir_ited in

their ablllty to detect an excess of cancer deaths. Van Raalt_ (1977)

observe_ Zwo cas_s of cancer [gastrlc and l_phosarceme) am0ng 166 pesticide

_lanufacturing workers exposed 4-19 years and followed from 15-20 years.

Exposure was noz quantified, and workers were also ezposed to other

organochlorine pesticides (endrin and telodrinl. The nu_iber of workers

studied was small, the mean age of the cohort {47.7 years) was young, the

nu mber of expected deaths was _ot calculated, and the duration of exposure

and of latency was relatively short.

_n • retr0epective mortality study, Ditraglla et el. [1981) reported nc

statistically significant excess in deaths from cancer amon_ 1155

organochlorine pesticide manufacturing workers [31 obse_ed vs. 37_8 expected,

Standardlzed Mortality Katie IS_) = B2]. Workers were employed for 6 MOnths

or _ore and followed 13 years or _ore (2%939 p_rson y_ars), Workers with no

exposure (for eMa_ple, office workers] were included in the cohort. Vital

stat_s was not known for 112 or iO_ of the workers I and these workers were

assumed to be alive; therefore a_dlt_o_al deaths may have occurred but were

not observed. Exposur_ was not q_antified and workers were also eMpose_ to

oth_r chemlcals and pesticides [including e_drin). I_creased incidences of

deaths fro_ cancer were seen at several specific sites: esophagus {2 deaths

observed, SMR _ 235}; rectum 13, SMR 242); l±ver (2, SP_K = 225); and

l_phatic and hematopoietic system (6, SMR 147), but these slte-specific

incidences were no_ statistically significantly increased.

I_ A 3. _[_L_ C_CINOGKN_C_TY DATA

S_fficient. Dieldrin has been show_ to be carcinogenic in various

strai_s of _tice of bo_h sexes. At different dose levels the effects range

from benign flyer t_mors, to hepatoca_cino_as with transplantat±o_
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confirmation I to pulmonary metastases,

The Food and Drug Admlnist_ation {FDAI conducted a lonq-term

carcinogenesis bioassay for dieldrin (Davls and Fitzhugh, i_62). Ten ppm

dieldrin was administered orally to 218 male and female .CSHeBIFe mice fe_ 2

years. The study was comp[omlsed by the po0r survival rate, lack of detailed

pathology, 10ss of a larqe percentage of the animals £o the study, and failure

to treat the data for _les and females separately. A statistically

significant increase in incidence of hepato_%as was observed in the treated

groups versus the control groups in b0th males and females. In FDA follow-up

study, Davis [1965} examined i00 male and 100 female C3M mice which had been

orally admlnistered I0 ppm dieldrin. The same limltations as the previeus

study were reported, The incldence of benign hepatomas and hepatic car0inomas

was significantly increased in the dieldrin group. A reevaluetio_ of the

histoloqical material of both studies was done by Reuber in 1974 (Epsteln,

1975a,b; 19761. He concluded that the hepatomas were malignant and that

dleldrin was hepatocarcin0genio for male and female CSH_B/Fe and C3H mice.

Walker et el. (1972) conducted several studies of dieldrln in CFI mice of

both sexes. Di_ldri_ was admlnistered orally at coNcentrations of 0, 0.i,

1.0, and 10 ppm. Treatment gro_ps varied from 87 to 288 animals of each sex.

Survivlng anl_is were sacrificed during weeks 132-140. Incidence of t_rs

was related ZO the number of dose levels and the d0se administered. Effects

were de_ected at the lowest dieldrln level tested 10 1 ppm) in both male a_d

f_r_ale mlCe. Dieldrin also produce_ significant increases [<0.05} in the

incidence of pulmonary adenomas, pulmonary carcinomas, ly_Rphold tu_or5_ add

"other" tL_nors in f_r_ale r_oe,

Diets containing 1O ppm dleldrln were fed to groups of 3_ CFI mice of

both sexes for 110 weeks {Thorpe and Walker, 1973) The control group

c_nsist_d of 45 mice of boEh Sexes. A statistically slgnlflcBnt increase

Ip_0.01} in incldence of liver t_rs was found in both s_xes of treated

anlmals relative to controls. Th_ liver tt_ors appeared much earlier in

treated animals than Co_trols.

Technic_l-_rade dieldrin I>96%) was fed to B6C3FI mice (50/sex/dose) at

TWA doses of 0. 2.5, or 5 ppm for 80 weeks followed by an observatlon period

of I_ to 13 weeks (NCI, _978a). Ma_ched control groups consisted of 20

untreated males and I0 _ntreated females. No significant difference in

survival was noted. A slgnlficant dose relat_d i_crease in hepatecell_lar

carcinoma was found in male mice when compared with pooled controls,

Tennekes et al. II9BI) fed _roups of 19 t0 82 male CFI mice control or

dleldrln-supplemented (In ppml diets or c_ntrol dieKs fo_ i10 weeks. Dleldrln

pr0duced a statlst±cally significant i_creas_d incidence of hepatocellular

carcinomas in the treated group.

Dieldrin (>99_) was continuously fed in the diet for 85 weeks to 50

C3H/He, 6_ B6CSFI, and 71 C57BI/6J male mice (Meierhenry et el., 1983).

Controls were 50 to 76 males 0£ _ach strain. Dieldrin produced a slqnlflcant

increase in the incldence of h_patocellular carcinomas compared with c0_rols

in all three strains.

Seven sZudies with four strains of rats fed 0.1 to 285 ppm dieldrin

varying in duratio_ of eEposure fro_ 80 weeks to 3] months dl_ not produce

positive results for carcinogeniclty (Treo_ and Cleveland, 1955; Fitzhugh _t

el.. 1964; Son@ and Harville, 1964; Walker et el.. 1969; Deichmann et el.,

1970; NCI. 1978a,b}. Three of thes_ studies used Osborne Mendel rats, two

studles used Carworth re=s, _nd one each _s_d Fischer 344 and Holtzma_

strains. Only three of _h_ seve_ s=_dies are considered adequate in design

and conduct. The others used t0o f@w anir_als, had _naccep_ably high l_vels of

_ortality, were too sh0r_ In duratlon, and/or had inadeqH_te pathology

eRa_inatlon or reporting.
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II.A,4. SUPPORTING DATA FOR CARGINOGENICITY

Dleldrl_ Causes chromosomal abcrratlo_s in mouse cells (Ma£kaEyan t 1966;

Majumdar et al. r 1976) and In human lyr_phobla3told cells CTrepanier et al.,

I_77), forward mutation in Chlnese hamster V79 cells (/_hmed et al., 1977], and

unscheduled DNA synthesls in rat [Probst et al., Ig81) and human cells (Rocchl

et al., 1980). Dieldrin did not produce responses in 13 Dth_r mutagenicity

tests. Negative responses were qiven in assays for q_ne conversion in S.

cerevisiae, back mutation in S. n%arcesans, forward mu%atlcn (Gal Rz2 in E.

coli) i and forward mutatio_ to streptomycin resistance iN E. coli [Fahrig,

1974). Negative responses were produced in revers@ mutation assays with six

strains of S. typhimuri_ with or wlthout metabolic activation [Bidwell et

al., 1975; Marshall et al,, 1976; Shirasu et al., 1976; Wade et al., i_79;

Haworth et al., 1983). Ma_mdar et al. (19_7), however, reported that

dieldrin was mutagenic for S. typhimurium with and withou_ metabolic

aGtlv_tlDn.

_ive cor[_po%/nds s_ructurally related to dieldrin - aldrin, chlordane_

hepC_ehlor, heptachlor epox±de, and ehlorondic acid - have induced malignant

liver tumors i_ mice. Chlorendic acid has also induced liver tumors in rats,

II.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM O_L KXPOSURE

II.B.I+ SUMH_ARy OF RISK ESTIMATES

Oral Slop_ Factor -- 1.6E+I per (mg/kg)/day

Drinking WaZer Unit Risk -- 4 6E 4 per {u_/L}

Excrapolation Method -- LiNearized multistage procedure, extra risk

Drinking Water ConcentratioNs at Specified Risk Levels:

Risk Level Concentration

K-4 (i in lO, OOO) 2E 1 ug/L

E-5 (i in 100, OOO} 2E-2 Ug/L

E-6 Ii in 1,000,000) 2E-3 ug/L
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Male, _FI 25

FemAle, CFI 28

Male, CFI 15

Female, CFI 7,1

Male, CFI 55

Female, CFI 26

Male, B6C3FI 9.8

Male t CFI 18

Male, C57BI/6J 7,4

Male, C3H/He 8.5

Male, B6C3F1 ii

Walker et el. (19721

Walker et al. (1972)

Walker et el. (1972)

Walker et el. (1972)

Thorpe And Walke_ (1973]

Thorpe and Walker <1973)

NCI (1978a,b)

Tennekes et al {1981)

Meicrhenry et al. (1983)

Melerhcnry ctal. (1983)

Meierhenry et al. (1983}

2G8 104
Page 7 of 12

IT.B.3. _ODITIORAL CO_ENTS IC/kRCINOGENICITY, OR/_L EXPOSURE)

The slope factor is the qeometric mean of 13 slop_ factors calculated

f_om liver caEclnoma data in both sexes of several 3t_al_s o_ mice,

Inspection of the da_a indicated no strain or sex specificity of carcinogenic
response.

The u_it risk should not be used i_ th_ water concentration exceeds 20

_q/h, Ainee above _hi_ concentration the _nit Eisk may _ot be Appropriate.

II.B.4. DISCUSSION OF CONFIDENCE ICA_CINOGENICITY, ORAL EXPOSUKE{

The individual slop_ factors calculated from 13 independent data sets

range with±n a factor of 8.

_I,C. _UA_T_TATIVE _STI_L%_ _ _R_ _ _M _F_ _

• _a_l_ _C_ _ _l_eer±_c_ _±_A_ _e_ e_A rl$_

_ I1 _ 1_ I _ _ _

http://www epa gov/ngispgm3/iris/irisdat/0225.DAT 11/17/97
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ILC,2, DOSE-RESPONSE DATA FOR C_RC:NOGENICITY. IN_L_LATION KXPOSURE

Calculated from oral data in Section II,B,2.

Page g of 12

II,C,4. DISCUSSION OF CON@XDENCE {CA_CINOGENICITY, INHALATION EXPOSURE}

Thi3 inhalatio_ risk estimate was based on oral data.

II_D_ EpA DOCL_ME_TATION t REVIE_ r _J_D CONTACTS (C_CINOGENlCITY _S_I_E_ 1

II.D.2, REVIEW (C_CINOGKNICITY _SSESSMENT}

Agency Work Group Revlew 03/05/87

V_rifi_ation Date _- 03/05/87

IT.D.3, U.$. E_A CQNTACTS {C_CINOGENICITy _SESSM_NT)

Pleas_ contact the R_sk Informatio_ H_tline for all questions concernlng _his

assessment or IRZS, in general, at [513)569-7254 {phone], (5131569-7159 [F_)

or RIH.IRIS_E_IL.EPA.GOV (internet address).

_====================_===_===_==========_======_============================
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II. Carcinogen su_lary o_ li_e

IZ.A.2. Ditraglia citation clarified
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II.A.4 Shirasu citation year corrected

II.B.2. Reuber citation year corrected

VI. Bibllography on line

VI.C. Treon and Cleveland, 1955 Cltation corrected
I.A. Text edited

If. Tex_ ediued

III.A Health Advisory on-line
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SYNONYMS

S_bsta_ce Name -- Dieldrl _

C_RN -- 60-57-1

Last Revised -- 09/07/88

60-57-I

ALVIT

COMPOI_qD 497

DIELDREX

Dieldrin
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0142

Chlordane; CASRN 57-74-9 (04/01/97}

Page I of I I

Stag_s Last Revised

on_line 071011_9

_0 dat_

on line 07101193

The oral Reference Dose [RfD) is based on the assumption that thresholds exist

for c_rtain toxic effects such as cellHlar necrosis. It is expressed in _nits

of mg/kg day. In qeneEal, the RfD is an estimate {w_th uncertainty spanning

perhaps an order Of r_agnitude} of a daily exposure to the htt_an population

(includinq sensitive subgroups) that is likely to be without an appreciabl_

risk of deleterious effeots during a lifetime. Please refer to the Background

D_otu_nt for a_ elaboration of these concepts. RfDs ca_ also be derived for

the Doncarcino_enic health effects Of substances that are als_ carcinogens.

Therefore, it is essential to refer to other so_rces of i_for_ation concerning

the carcin_genioity o_ this substance. If the U.s. EpA has evaluated this

s_bsta_66 for poteDtial h_an carcinoge_icity, a stu_mary of that eval_ation

will be contained in Section II of this file.
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Velsicol Cher_lcal Ca. r

1983a

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

_Co_veE_io_ _aC_O_S: Actual dose tested

I.A.2. PRINCIPAL AND SUPPORTING STUDIES IORAL RfD}

Velslcol Chemlcal Company. 1983a. MRID No. D01385_I, 00149313. Available

from EPA. Write to FOE, EPA, Washinqton, DC 2046_

Charles Kiver Fischer 344 rats (80/sex/dose) Mere fed technical chlordane at

dietary levels of 0, I, 5, and 25 ppm for 130 weeks. Body weight, food

consumption i and water uptake w_Ee monitored at r_gular i_tervala, clinlcal

laboratory studles were perforT.ed and organ weights _asured on eight

anlmals/sex/g_oup at wc_ks 26 and 52, and on all survivors at w_ek 130, G_OSS

a_d mlc_oscoplc pathology wer_ parformed on all tlssues_ Daily dose level of

0.045, 0.229, and 1.175 mg/kg/day for males and 0.055, 0.273, and ik409

mg/kg/day _or females for the i, 5, and 25 ppm _reatment groups, r_spectlvely,

were calculated from food consumption and body weight data.

Following _be submlssio_ Of a 30-month chron±c feedlng/o_cogenicit_ study i_

Fischer 344 rats, the A_ency reviews by th_ Office of Pestlcldes _rograms and

the Cancer Assessment Group of these data indlcated that r_ale _ats at the

h±ghest dosaqe exhibited an i_creas_ in liver tt_o_s II_E _l_ment_ 1987). The

registrant, Velsicol Chemlcal Company, subsequently co_vened the Pathology

Working Group to reevaluate the slldes _f livers of the chlorda_e_reated rats

r_ported i_ MRID NO. 00138591. It Was concluded that liver lesions had n_t

occurred in male rats and _hac 25 ppm (0.I17S m_/k_/day] was the NOEL £or

_tales. Liver lesions (hyp_rtrophy)_ h_wever, had occurred in female rats at 5

ppm 10 273 mg/kg/dayl, which was considered an LEL. Therefore an NOEL of 1

ppm (0.055 mg/kg/day] (LDTI was established _or female r_$.

I.A,3. UNCERTAINTY AND MODIFYING FACTORS [OR_ RfO]

UF _ uncertainty factor of i00 was use_ to account for the later- and

intraspecies differences, A_ additional UF of I0 was Used to account for the

lack of an adequate reproductio_ study and adequate chrcnlc study in a s@_ond

_arl_alia_ specles_ and the ge_erally i_adeq_ate s_nsitive a_dpoi_ts s_died in

exis%i_g studi_s, particularly since chlordane Is know_ to bi0aco_late ove_

a chro_ic d_ra_io_.

MF -- None

I.A.4. ADDITIONAL CO_MENTS (OP_ RfD)

Data Considered for Establishlng _he RfD

ii 30-Month Fe_d±ng (oncogenic) rat: Principal study - s_e previous

description; cor_ grad_ [_inl_m

Z} 24-M_nth Chronlc Toxiclty mouse; NOEL=I ppm (0.15 mg/kg/day); LEL 5 ppm

10.75 mg/kg/dayl lhepatocellular swelling and n_crosis in males; hepatocyte

swelling in males, and increased llve weigh_ _n males and fa_ales); At I_.5

ppm {1.875 mg/kg/day) (KDT}; core grade m_nimum (Vel_icol C_emical Co._ 1983b 1

Data Gap[s): Chronic Dog Feeding Study, Rat Reproduction Study, Rat

Teratolcqy Study, Rabbit Teratology Study

http:/Iv._vvc.epa.gov/ngispgm3/ids/irisdat]OI42DAT 11,/17/97



I.A.5. CONFIDENCE IN THE ORAL RfO

Study Mediu_

Data Base - LOW

RfD -- LOw

The critical study is of adequaZe quallty and is given a medl_ rating, The

dlta base is give_ a low c0Nfid_nce rating because of I) the lack of an

adequate reproduction study and adequate chronic study in a second mar_alian

species and 21 inadequate sensitive endpoints s_udied in e×istinq studles,

particularly 5iN_ cblordan_ is known to bioacc_ulate over a chronic

duration, Low confldence i_ the RfD follow_.

Not available at this time

== == ==== _====================================_===_= ====================_= _==

Section II provides information o_ three aspects of the carcinogenic

_ssessment for t_e substance in question; the weight-of-evidence judgment of

the likelihood that the s_bsta_ce i_ a human c_r¢inog_n, and quantitative

_stima_es o_ risk from oral exposHre _d fr0m i_ala_ie_ e×pos_r_. The

q_antitative risk e_tlm_e_ are presented in three ways. The slope factor i_

http://www.epa.gov/nglspgm3/irishrisdarlO142DAT 1l/]7/97
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the result Of application of a low-dosl eMtrapolatioh procedRre and is

pressnted as the risk per (mg/kg)/day. The unit risk is the quantitative

es£ir_ate in ter_s of either risk per U@/L drinking water or risk per ug/cu.m

air breathed. The third fo_ in which risk is presented is a drinking water

or air concentration providing cancer risks of 1 in 10,000, 1 in 100,000 or 2

in 1,0O0,O00. The rationale and methods used tc develop the carcinogenicity

info_atlon in IRIS are described in The Risk AssessmEnt Guidelines of 1986

[EPR/6D0/8-87/045) and in the XRIS BackgrQund Doc_ent. IRIS sure,aries

developed since the publication of EPArs more recent proposed Guidelines for

carciNogeN Risk A_sessment also utilize those G_idelinQs where indicated

IFederal Register 61179) ;17950 18011, April 23, 1996). Users are referred to

Section I of this IRIS file for infu_ation on long te_ toMic effects other

than ca r cinoqenicit y.
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hepatPo_llular carcinomas was also observed in both sexes of B6C3FI mice (NCl,
1977). Male and female mice were fed technical-grade chlordane {purity\

94.8%) at _A concentrations (TWAC) of 29.9 and 56.2 ppm and 30.i and 63.8

ppm, respectlvely, for 80 weeks. In this study there were individual matched

controls for the low and hlgh dose groups. ICR mal_ mice developed

hepatocellular adenomas and h_faanglomas when fed 12 5 ppm chlordane for 24

months. No t_ors were observed in the female rnice when tested at the s_e

concentrations: 0, i, 5, and 12.5 ppm (Velsiool, igB3a}.

VelslcOl I1983b) repor£ed a long t_rm (130 weeksl carcinogenesis bioassay

on 80 [aal_ and BO fenlalc F344 rats fed coNceDtrations of 0, l, 5, end 25 ppm

chlordane. A significant increase in adenoraas of the liver was observed in

mal_ rats receiving 25 pp_. Although nc tumors were observed in feT_ale rats.

hepetoc_llular swelling was significantly increased at 25 ppm* The NCl (19771

reported a significant increas_ (p<0.05} of neoplastic nodules of _he liver in

IQw-dose Osborne-Mendel female rats [TWAC of 120.8 ppm] but not in the high-

dose group (TWAC of 241.5 ppm). No tumor incidence was reported for the [_ales

fed TWAC of 203.5 and 407 ppm, Loss of body welght and a dos_ related

increase in m_rtality was observed in all treated groups. Hlgh mortality and

reduced growth rates in Osborne-Mendel rats was also observed by Ingle {1952}

when Zh8 rats were exposed to 150 and 300 ppm chlordane bu_ not at 5, i0, and

30 ppm. No trea£ment-related incldence Of t_m0rs was reported. Significantly

enlarged livers and liver lesions w_re found in male and female albino rats

fed'cblordan_ at gre_ter than or equal to 80 ppm (_mbrose et el., 1953a,bl.

No treatment related increase in tumors was found, b_t the study durst±on (4Q0

days) was short.

II.A,4. SUPPORTING DATA FOR C_CINOGENICITY

Gene m_tation assays indicate that chlordane is n_t mutagenic in bacteria

{wild.man and Nazar. 1982; PrObst et el., 1981; Gentlle et al., 1982}.

_os±tive results have bee_ reported in Chinese hamster l_ng V79 cells a_d

mouse lymphoma LSI78Y cell_ with _nd with0_t exogenous _etabolism, as well as

in plant assays. Chlordane did not induce DNA repair in bacteria, rodent

hepa_ocytes (Haslansky and W_lliams, 1981), or human lymphoid cells (Sobti et

el., 1983). It is a geno_uxicant ±n yeast (Gentile et el., 1982; Chambers and

Durra, 19761, human fibroblasts IAhmed et al._ 1977), and fish (Vigfusson et

el, 19831.

_ive C_mpounds structurally related to chlordane (aldri_, dieldrin_

heptachl_r, heptachlor epoxlde, and chlore_dic acid) have produced liver

tzq_ors i_ mice. Chlore_dic acid has also produced llv_r t_ors in rats.

II.B. QUANTITATIVE EST_F_TE OF C_CINOGENIC RISK FROM ORAL EXPOSURE

_I.B.I. SI_y OF RISK ESTIMATES

Oral Slope FaCtor -- 1.3E+O per (mg/kg)/day

Drinking water Uni_ Risk _- 3.7E _ per (Ug/L)

Extrapolation Method Llneariz_d multlstage proeedarc, e_tre risk

Drinking Wa_er C0nc_ntratlons at Specified Risk Levels:

Risk Leyel Concentratlon

E-4 [i zn lO, OOOI 3£+0 Ug/L

http:_www.epa,_ov/nglspgm3A_s_risda_0 ]42 DAT 11II7/97
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E-5 (I in I00,000)
K-6 (1 ±n 1,000,000)

3E 1 ug/L

3E-2 ug/L

_.B.2. DOSE-RESPONSE DATA (CARCINOGENICITY, Op,,n3_ EXPOSURE)

Tumor Type -- hepatocellula r carcinoma

Test Animals -- mouse/CD-i (Velsicol}; mouse/B6C3Fl (N_I)

Route diet

Reference Velsicol, 1973; NCI. 1977

Administered H_uan Equivalent Tumor

Dose (ppm} Dose (mg/kg-day] Incidence Reference

female

0.00O 0/45 Velsicol,

5 0.052 0/61 1973

25 0.260 32/50

50 0.520 26/37

male

0 0.000 3/33 Velsicol,

5 0 052 5/55 1973

25 0,260 41/52

50 0,520 32/38

male

0 0.00 2/18 NCI, 1977

29.9 0 31 16/_8

56.2 0.58 43/49

female

0 0.QO 0/19 NcIt 1977

30.1 0.31 3/47

6_,8 0.66 3q/q9

II.B.3. ADDTT_ONAL COUNTS IC_CIUO_EHICITY, ORAL EXPOSURE)

Four data sets for mice and one data set for Eats showed a siqnificant

increase in liver t_ors; Namely hepatocellular carcinomas in mice (NCI, 1977;

Velsicol, 1973} and hepatocellular.adenDmas in rats IVelslcol, 1983a}. The

q_antltat±ve estimate is based on the @eQmetEic mead from the four mouse data

sets as mice were the mo_e scnsitive speoies tested and as risk estimates for

a sixlilar co_po_nd [heptachlor) were similarly derived from meuse tumor datA.

The slope factors for the data sets are these: 2.9B per (mg/kg)/day for CD-I

female mice, 4.74 per (m@/kg)/day for CD_I male mice, 0.76 per (mg/kg)/day for

B6C3FI m_le mice, and 0.25 per (mq/kg)/day for BSC3EI female mice. LOW and

high dose groups in the NCI (1977} study had individual matched centrols

The unit risk should not be used if the water concentration exceeds 300

ug/L, since above this concentration the unit risk may not be appropriate,

II,B,4. D_SCUSSION OF CONFIDENCE (CARCINOGENICITY, ORAL EXPOSURE_

_iver oaEcinemas were i_duced in mice o_ bo_ _exes in two studi_s= _u%

adeq_at_ _r_ber of animals was obseEved_ and do_e _po_e e_ect_ were

reported in all studies. The geometric mea_ of slope factors (0.25 to

74 Per (mg/kg)/daY for th_ most _ensl_ive species is consistent with tba_

derzved from rat data {l.ll/mg/k_/day).

http://www.epagov/nglspgm3/iris6risdatlO142.DAT l 1/17/97
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II C. _U_NTITAT_VE ESTIMATE OF CARCINOGENIC RISK FROM IN_L_LATION EXPOSURE

XI,C.1. SI_4ARy OF RISK ESTIblATES

Inhalation Unit Risk 3.7E 4 per (uq/cu.m}

Extrapolation Method -- Lin_arized multistage procedure, egtra risk

Air concentrations at Specified Risk Levels:

Risk LeVel Cunc_ntration

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

E-4 (i in 10,000) 3E-l ug/mu.m

E-5 (i in 10O,000) BE 2 ug/cu.m

E-6 (i in 1,000,000} 3E-3 ug/cu.m

II.C.2. DOSE-RESPONSE DATK FOR CARCINOGENICITy, INHALATION EXPOSURE

The inhalation risk estimates were calculated from the oral data presented

in II,B.2.

[I.C.3. ADDITIONAL CO_MENT_ {C_RCINOGENICITy, IN_L_LATION EXPOSURE}

The unit risk should not be used if the air concentration exceeds 30

ug/cu.m, above this concentration the unit risk ma_ no_ be appropriate.

TI C._. DISCUSSION OF CONFIDENCE ICARCINOGENYC_TY, IN_%LATIO_ EXPOSURE)

See II.B._.

I_D. EPA D0CUMENTATIONj REV_EW_ AN_ _O_ [_AR_O_ ASSeSSmeNT 1

ZI.D.2, REVIEW {CA_CINOGEN_CITy _SESSMENT)

Agency Work Group Review -- 04/01/8_

Verification Da_e -- 04/01/87

II.D,3. U.S. EPA CONTACTS (CARCINOGEN_CITY _SESSMENT)

httpJ/www.epa.govlngispgm31irislirigdaffO142 DAT 1 U17/97
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VI. BIaL_OGRARH¥

Substance Name -- Chlordane

CASRN -- 57-74-9

Last Revised -- 07/01/89

VI.C. C_CINOGENICITY ASSESSMENT REFERENCES

Pduned, F_ , R.W. Hart and N_J. Lewis. i_77. Pesticide induced DNA damage

and its repair in C_It_r_d h_an cells. Murat. Res. 42: 161-17_.

_J_br_se, A.M., II.E. Christensen I D.J_ Robbins and L.J. Rather. 1953a. Toxi-
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Med. 7: 197 210.

P_gbrose, A.M., H.E. ChristenseN add D.J. Robbi_s. 1953b. pharT_aoological

observations on chlordane. F_d. Proceed. 12: 298. (Abstract _982}

B_oker, F.F_ and S. Sell. 1979. Fetoprot_in leuels and hepatic alteratlo_s

during ohemical carcinogenesis in C578L/6N mice. cancer Res. 3_; 3491-3494_

Chambers, D. and S K Dutta. 1976. Mutagenic tests of chlordane on different

microbial tester strains_ Genetics. 83: s13. [Abst_ao_l

Ditraglia, D., D.p. _rown, T. Namekata and N. _verson. 1981. Mortality study

of workers employed at orga_ocblori_e pesticide manufacturing pl_ts. Scald.

J. Work Environ¸ Health. 714): 140_146.

_entile, J.M., G.J. Gentile, J. B_ltman, R. Sechriest_ _.D. Wa_ner a_d M.J.

Plewa. 19fl2. _n evaluation of th_ g_natoxic properties of insecticzdes
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Infante, P,F., S.S. Epstein and W.A. Newton. 19_8. Blooddyscrasis and

childhood t_0rs and exposure to chlotdan_ and heptachlor, stand. J, Work

Environ. Health. 4: 137-150.
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Occup. Mad. 6: 357 367.

Maslansky, C.O. and G.M, Williams. 1981. Evidence for an epi_enetic mo4e of
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Health. 8: 121-_30.
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No (NIH) 77 808. 8ethesda, MD.

Prcbs_, G,S., R,E. McMahcn, L.E. Hill, C,_. Thompson, J.K. Epp and S.B. Neal.

1981. Chemically-induced unscheduled Dhl_ synKhesis in primary rat h_patocyte

cultures: A comparison with bacterial mutagenicihy using 218 compounds.
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V_isicol Chemical Corporation. 1983a. MRID NO, 00144312, 0D132566.
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Wanq, K.H. and B. MacMahon. 1979b. Mortality of pesticide applicators. J.
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=_-=----_==_-=_-_-_-_-_-_-_-=== =_============_======_=================================

_VTI. R_VI$IOH HISTOry

S_bstance Na_e Chlordane

CASRN -- 57 74 9
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Carcinogenicity section added

Dose coDversion clarified

Text clarified in paragraph 3

5asls for classification clarified

Health Advisory added

withdrawn; new RfD verifled (an preparation)

Revised oral RfD summary added

Bibliography on-line

Reference clarified in paragraph 2

Velsicol [1983} references clarified

carcinogen references added

Inhalation RfO now _nd_r revlew

DWEL changed reflecting change in RfD

Primary contact changed

EPA contact changed

Text edlted

Inhalation slope factor removed (global change)

Raqulatory actions updated

Secondary contacc's phone number changed

SYNOMYMS

S_bsta_ce Nam_ -- Chlordane

CASRN _ 57-74- 9

Last Revised -- 03/31/87

5_-74-9

Belt

CD 68

Chlordane

Chlorindan

Chlor Kil

Corodan

Dowchlor

ENT 9,932

HCS 3260

Kypchlor

M 140

M 410

4,_ Metha_oindan, Ip2,4,5,6t7,8,8-octachloro 3a,4,7,7a-TetrahydEo-

4,7-Methano IH Indene, 1,2,4_5,6,7,B,8-octachlorm 2,3,3a,4,7,Ta-HeMahydro-
NCI-C00099

Niran

Octachlorodihydrodicyclopentadiene

1,2,4,5,6,7,8,8-octachloro 2,3_3a,4,7,7a H_xahydro-4,7-Metha_o-lndene

1,214,5,6,7,8,8_Octachloro-3a,4,7,Ta-Kexahydro 4,7 Methylene Indane

octachloro-_,7-Methanohydrolndane

Octachloro-4,7-Me_hanot_trahydroindane

octa_Klor

Oktaterr

Ortho-Klor

Synklor

TAT Chlor 4

Topiclor

Toxichlor

http:/Iwww.cpa.gov/ngispgm3firislifisdatlO142 DAT 11/17/97
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Velsicol l[16B
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0160

MepZachlor epoxide; CASRN 1024 57 3 I03/01/97)

Health assessment infoz_atio_ On a chemical substance is incl_ded in IRIS o_ly

after a comprehensive review of chronic toxicity data by U.S. EPA health

scientlsts from several program Offices _nd the office of Research and

Development, The sD/flrfla_ies presented _n _ections • a_d II repEcsent a

co_sens_s reached in the reVleW proce_3 Background i_forr_ation a_d

explanations of the _thods used to derive the values given in IRIS ale

provided in the Background DOcuments,

STATUS OF DATA FOR Hepgachlor epoxide

File On-Line 03/31/87

Category (section) Status L_st Revised

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

Oral RfD Assessment (I A } on-line 03/DI/Sl

Inhalation RfC Assessmen_ (I.8.) no data

Carcinogenicity Assessment (If.) on-line 07/01/93

====_===========_========================_===============_======_===_========

_I. CHRONIC HEALTH KAZ/%RD ASSESSMENTS FOR NONCARCINOGENIC EFFECTS

I.A. REFERENCE DOSE FOB CHRONIC ORAL EXPOSURE (RfD)

Substanc_ Nam_ Heptachlor epoxide

CASRN -- i024-57- 3

Last Revised -- 03/_1/91

The oral Referenc_ Dose (RfD} is based On the assumption that Zhresholds exist

for certain toRic effects such _s cellular necrosis* _t is expressed i_ _nlt3

Of mg/kg-day. In general, the RfD is an estimate (wi_b uncertainty spanninq

perhaps an order of maqnitude) of a daily expQsure to the human population

(including sensitive suhqr0_ps} that is likely t_ be without an appreciable

risk of deleterious effects d_ri_g a lifetime. Please refer to the Background

Document for e_ elaboratio_ of these co_oepts. RfDs ca_ also be derived for

the _0_arcinogenic health effects of s_bsta_ces _hat are also carcinogens.

Therefore, i£ is essential to _¢fer to Other so,goes of information co_e_r_i_q

the carcinogenIcity of this substance. If the U.$. EP_ has evaluated this

substance for potential htnnan careinoqeniclty, a s_ry of that evaluation

will be contained in section II of this file.

I_reased liver-_o_

body weight ratio in

bo_h males and

females

I.A.I. O_J%L RfD SUMMARy

Critical _ffect E×perimc_al Doses _ UE MF RfD

_ 0_ p_ id_e_l

60 Week DO_ Feeding

httpJ/www,epa.gov/ngispgm3fifislirisdat/O160.DAT 11/17t97



I.A.2. pRINCIPAL AND SUPPORTING STUDIES (ORAL RfD}

Dow ChemLcal Company. 1958. MAID NO. 00061912. Ava±lable from £PA. Write to

FOI, EPA, washington, PC 20460.

Beagle dogs from 23 to 27 weeks of _ge Were divided into five groups 13

feraales and 2 r_ales} and given diets containing 0, 0.5, 2.5, 5 or 7.5 ppm of

heptachlor epoxide for 60 weeks. Liver-to-body weigh_ radios were

significantly increased in a tre_nt r_lated fashion. Effects were noted

f_r both males and females at the LEL of 0 5 ppm. A NOEL was not established.

_.A.4. ADDITIONAL CO_4ENTS Io_ RfD3

None.

Da_a COnSidered for Establishin_ the RED:

II 60-week Feeding dog: Principal study - see previous description; no core

grade

2) 2-Generation Reproduction - dog: NOEL--1 ppm 10.0Z5 mg/kg/day}; LEL=3 ppm

(0.075 mg/kq/dayl [liver lesions in pups); Reproductive NOEL=5 ppm {0.125

mg/kg/day); Reproductive LEL_7 ppm (0.175 mg/kg/day} (pup survival); n_ core

grade (Velsicol Chemical. 1973a)

3) 3-Generation Reproduction - rat: NOEL=5 ppm (0.25 mg/kg/day); LEL=I0 ppm

I0,5 mg/kg/day) (pup mortality); no core grade (Velsicol Chemical, 1959a}

4} 2-Year Feeding rat: LEL=0.5 ppm (0.025 mg/kg/day) (LDT) (females -

vacuolar _hang_s in central hepatic lobule); NOEL not established; nu core

grade (Velsic_l Chemical, 1959b)

Other Data Kevlewed:

ii Chronic Feeding Study - mouse: Reptaehlor/Heptachlor Epoxide (1:3) :

NOEL=_o_e; LEL=I pp_ (LDTI (vaculoation_ enlarged nucleus, hepatocyto_eg_lyl;

n_ _re grade (Velsicol Chemical. 1973b}

2) Chronic Feeding Study - rat: Keptachlor/Hep_achlor Ep0xide (3:1):

NOEL=none: LEL=5 ppm (LDT) (liver-to-body weight increase in females); no core

grade {Velsicol Chemical, 1966}

3) 3-Generation Reproduction rat: Heptachl_r/Heptaohlor Epo_ide {3:1):

NOZL=? ppm IH_]; LEL=none; no core grade (Velsicol Chemical, 19_7}

htt p://www epa gov/ngispgm3/iris/irlsdaff0160.DAT 11t17/97
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Data Gap(el : Rat Teratology Study: Rabbit Teratology

I,A,7. EPA CONTACTS (ORAL RfD)

Please contact the Risk Infocmati0n Hotline for all questions concerning this

assessment or IRIS, in general, at (513)569-7254 {phone), (512)569-715S (FAX)

or RIH.IRIS@EP_yL.EPA.GOV (internet address}.

= ==_-_-=_-_-_-_-__== ==_-_-=_-_--_-_-_-_-=_-_-== ==_-_-=_-_-============_====_---_-_-_-======___________=

Section I_ provides inforr_atlon on three aspects of th_ carcinogenic

assessmen_ for the s_bstance in question; the weight-_f-evidence _udgm_nt Of

the likelihood that the substance is a human carcinogen, end quantitative

estimates of risk from oral _xpos_re and fro_ inhalation exposure The

quantitative risk estimates are presented in three waFs. The slope factor is

the result of application of a low dos_ _xtrapola_ion procedur_ and is

presented as the risk pe_ (mg/kg)/day. The uni_ _isk is the quantitative

ht tp://www, e pa.go vlngispgm 3/itislirisdat/O 16O.DAT I I/I 7t97
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II.A. EVIDENCE FOR CI_SIFICATION _.g TO HU_ C_CINOGENICITY

II.A,3, _NIMAL C_CINO_EHICITY DATA

Sufficient, Four long-term carninogenesis bioassays of heptachlor epoxide

h_ve been _eported. The mBjor f±ndl_g i_ r_iee has been a_ i_cre_sed i_cidence

of flyer carcinomas. Davis {1965) fed _roups of i00 male and 100 female C3H

mice 0 Or i0 ppm h_pt_chlor epoxide for 2 year_. Surv±val was generally low,

with 50_ of controls and 9.5% of treated mlce living 2 yea£s, A 2-fold

i_crease in benign flyer les±ons [hepatic bypcrpl_si_ a_d be_ig_ %umors) over

the controls was r_ported. Reevaluation by Reuber (197_b) r_vealed e

significant increase in live_ carcinomas in the d_sed 9r_up (_7/81 in females

and 73/79 in males) over the controls (2/53 in females and 22/73 xn males]

The Velsleol Chemical Co. I1973) tested a 7S:25 mlxtu£e of heptachlor

epo_ide:h_ptachlor in groups of i00 male end i00 female CD-I mice. The mice

wets fed 0, i, 5, and i0 ppm for 18 m_nths. A statistically significant

increase of hyperplasxa was observed in the 5, and 10 ppm dose groups in bo_h

sexes: Re,bet's reevaluatlon (U.S. EpA, ]985) resulted i_ s change in

ht tp:l/wV_vlepa,8ovMgispgm3/iris/ifisda#0160.DAT 11/17/97
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The earliest bioassay with rats (Witherup et al._ 1959} tested 25 male and

25 fe_le CFN rats each at 0.5, 2.5, 5.0. 7.5, and l0 ppm for 1O8 weeks. The

authors obsezved mallgnant and benign tumors rando_y among test groups and

controls. Reuber_s re_val_ation (1985} reported a slgniflcant increase of

hepatic carcinomas above _he controls at 5 a_d 1O ppm in the female rats. A

reevaluation by Williams (1985} reported a significant increase of hepatic

nodules at the 10 ppm level in the males over the controls. The Kettering

Laboratory (Jolley et el., 1966) tested a mixture of 75:25

heptaGhlor:heptachlor epoxide in the dlet of 25 female CD rats at 5, 7.5, I0,

and 12.5 ppm for 2 yoars. Altho_gh no malignant leslons of the liver were

observed, hepatocytomegaly was increased at 7,5, _0, a_d 12.5 ppm.

II,A.4. SUPPORTING DATA _OR C_CINOGENICITY

Gene mutatlon assays indlcate that heptachlor epoxide is n_t mutage_io in

bacteria IMoriya et el., 1983), In two mouse domlnant lethal assays,

heptachlor epoxide did not induce major chromoson_l aberratlons in male

germinal cells (Arnold et el., 197_; Epstein et el., 19721. Ahmed et el.

(1977) reported qualitative evidence of uuneheduled DNA synthesis response in

SV40 transformed human fibroblasts in the presence of hepatic homogenates and

heptaohlor epox±de.

Five compounds structurally zelated to heptachlor epoxide (chlordane,

aldrin, dieldrin, heptachlor and chlorendie acid] have produced liver tumors

in mlce. ChloreNdic _cid has also produced liver t%u_ors in rats.

II.B.I. SU_y OF RISK ESTiMATeS

Oral Slope Factor -- 9.1E+0 per (mg/kg)/day

Drinking Water Unit Rlsk -- 2.6E-4 per (Ug/L}

Extrapolatio_ Method -- Lineerize d multistage procedure t extra risk

Drinking Water Concentrations at Specified Risk Levels:

_isk Level Concentration

E-4 (1 in I0,000) 4E-l ug/L

E-5 (I in 100,000) 4E 2 Ug/L

E-6 (1 in 1, O0O,000) 4E-3 ug/L

II.B,2. DOSE RESPONSE DATA (CARCINOBENICITY, ORAL EXPOSURE]

T_mOE T_pe -- hepatocellula r carsino_

Test Animals -- mouse/C3M (DAVIS) ; mouse/CDI IVelsicoll

Route _ diet

Re£erence Davis, 1965; velsicol, 2973 [see table]

Achninlstered Huma_ Equivalent T_mor

{_tlp://www.epa gov/ngispgm3/iris/irisdat/0160.DAT 11/I 7/97



male

0 0 0 22/73

10 0.108 73/79

fe/_ala

0 0.000 2/53

i0 0,i08 77/81

female

0 0.00 6/76

1 0.Ol 1/70

5 0.052 6/65

I0 0.I0 30/57

male

0 0.00 0/62

1 0.01 2/68

5 0.052 18/68

i0 O.iO 52/80

Davis, 1965

as diagnosed

by Reuber, iB77

[clted in

Epstein, 1975)

Velsicol, 1973

a_ evaluated

by Reuber, 1977

Page 6 of 9

II.B.3. ADDITION_L CO_4ENTS ICARCINOGENICITY, ORAL EXPOSURE)

The Davls (IS65) study was designed to be for lifetime exposure. Thus,

although survival was low r no correction for duration of experiment was _de.

Five data sezs (four i_ mice and one in ratsl show an increased incidence Of

hepatocellular carcinomas in treated groups Compar@d Wlth co_trolB_ There are

four slope factors, 27.7 per {mg/kgl/day for C3H male _Ice, 36.2 per

(mg/kg)/day for C3H female mice. 1.04 per (mg/kql/4ay for CD-1 female _lice,

and 6.48 per [mg/kg}/day for CD 1 male mice, Since ;_ice were the more

sensitive species tested and to BVOld discarding relevant data, the

quantitative estimate is based on th_ geometric mean of 9.1 per (mg/kg)/day.

This geometric mean is consistent wlth the potency est±mate from rats of

5 8 per {mg/kgl/day (CFN females).

The above unlt rlsk sh0uld Rot be _sed if the water _ncentretion exceeds

40 _g/L, _in_e above th±s concentration the _nit risk may not be apprmpriate.

11/17/97
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E-4 I1 xn 10, OOO) 4E-2 ug/cu.m

g-5 I1 ±n 100,000} _E-3 ug/cu.m

E-6 I1 in 1,000,00_1 4E-4 ug/cu.m

II.C.2. DOSE-RESPONSE DATA FOR CP_CI_OGENIC_TY, INH/LLATION EXPOSURE

The inhalntion risk estimates were calculated from the oral data presen%ed
in II.5.2.

II.C.3. AODITION_ CO_ENTS (CARCINOGENICITY, INH/_ATION EXPOSURE}

The abov_ unit risk should not be used if the air concentrat±on exceeds

4 ug/cu.m, slnce above this concentration _h_ _it risk may not be appropriate.

II.C.4. DISCUSSION OF CONFIDENCE (_CINOGENICITY, IN_I_TION EXpOSUREI

Se_ II.B.4.

II_D_ _PA DOC_NENTATION_ REVIEW_ /_ND CONTACTS I_CINOGENlCI_¥ ANS_NII_ I

II.D,2. REVIEW I_GINOGENICITY _SESS_N_]

Agency Work Group Review -- 04/01/87

Verification Date - 04/01/87

TI.D 3. U.S. EpA CONTACTS (CARCINC&ENICITY ASSESSMENT}

Please co_tact the _i_k Information Hotline for all q_estio_ co_c_r_g th_s

assessment or IRIS, in general, at (513)569-7254 (phoNe), (5131569 7159 (FAX)

or RIH.I_ISS_pAMA/L.EPA._DV {internee address).

VI. BIBLIOGRApHy

Substance N_me Heptachl_r epoxide
C_SRN -- 1024-57 3

Last Revised -- 03/01/91

htt p://v_vw.epa gov/ngispgm3/iris/irisdaff0160.DAT I 1/17/97
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VI A. ORAL RfD REFERENCES
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DOW Chemical company. 1958. MRID No. 00061912. Available from SpA. Write

to FOI EPA, Washington, PC 20460.

D0W Chemlcal Company. 1959a MRID NO. 00062676. Available frem EPA. Write

tc FOI EPA, Washington, DC 20460.

DOW Chemical C0nkDany, 1959b. MRID No. 00061911. Available from EpA. Write

to FOT EPA, Washington. DC 20460.

bow Chemical Company. 1966.

to FO_ EPA r Washington, DC

DOW Chemleal Company. 1967.

MRID NO. 00086208. Available from E_A. write

20450.

}4RID N0. 00147057. Available from EPA. Write

to FOI EPA, Washangton_ DC 20460.

DOW Chemical Company. 1973a. MR_D NO, 00050058. Available from EPA. Write

to FOI EPA, Washington, DC 20460.

DOW Chemical Company. 19_3b. MRID NO. 00D523262, 00062678, 0006_943.

Available from EPA, Write to FOI, EPA, Washlngton, DC 20460,

VI.B. INHPJ_ATION RfC REFERENCES

Non_

VI.C. CA_C_NOGENICITY ASSESSMENT REFERENCES

Davis, K.J. 1965. Pathology Report on Ml_e Fed Aldrin, Dieldrin, Heptachl_r

and Heptachlor Epoxide for Two Years_ _ter_al EDA _mora_dt_ to Dr. A.J.

Lehman, July 19,

Epstein, S.S. 1976 Carcinogenicity of heptachlor and chlordane. Sci.

TOtal Environ. 6: 103-154.

Reub_r, M.D. 1977. HistopBthol0gy of carolnomas of the liver in mica

±ngesting hep_achlor or heptachlor epoxide. Exp. cell Bi01. 45: 147-157.

U.S. EPA. 1985. Hearing Files on Chlordane, Heptaohlor Suspension (unpub-

lished draft). Available for inspection at: U.S. EPA, washington, DC,

U.S. EPA. 1986 Carcinogenicity Assessment of Chlordane and Heptachlor/

Heptachlur Epoxlde Prepared by the office of Health and Env±ronmental

Assessment, Carcinogen Assessment _rmup, Washington. PC. OHF_-C-2O4.

Velsicol Chemical Corporation. 1973. M_ID No. 00062678. Available from EPA.

Write to FOI, EPA, Washington, D.C. 20460.

=_==============_======_=================_==========_======_======_=========

htt p:l/www epa gov/ng{spgm3/ids/i6sdaff0160.DAT I 1/17/97
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jII REVISION HISTORY

substance Name -- Heptachlo _ epoxide

CASRN-- 1024-57-3
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Date Sectio_ Description

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

09/30/87 11.

03/01/88 T.A.2.

03/01/88 I.g.5.

03/01/88 II.B.4,

03/01/88 III.A.

08/01/90 III.A.10

0B/01/90 IV.F.I. •

01/01/91 II.

01/01/91 II.C.1,

03/01/91 I.A.4.

03/01/91 ¥I.

01/01/92 IV.

04/01/92 II.A.3.

04/01/93 IV.C.2.

07/01/93 II.D,3.

Carcinogen _ur_inaEy o_-linQ

Text clarified

confldenee levels revised

Confldence statement revised

Health Advisory on-line

Primary contact changed

NPA contact changed
Text edited

Inhalation slope factor removed (global change)

Citations added

Bibliography on-llne

Regulatory actions updated

Text revised

Freshwater and _arine values correcg_d

Secondary contact's phone numbe_ changed

Page 9 of 9

SYNONYMS

Substance Name Heptachlor epoMide

CASKN -- 1024-57-3

Last Revised 03/31/87

1024-57-3

ENT 25,584

EPOXYHEPTACHLOR

HCE

Heptachlor Epoxide

1,4,5,6,7,8,8-HE_TACHLORO-2,3-EPOXY-2,3,3a,4,7t7a-HEXAHYDRO_4,7 MET_24OINDCNE

1,4.5,6,7,8,8-HE_TACHLORO-2r3-EPOXy-3a,4,7,?a-TETRA_YDRO-417-MET_5_NOINDA_

2,3,4,5,6,7,7 HEPTACHLORO-Ia,lb,5,Sar6,6a-HEXA_yDRo-2,5-_THANO-2H-INDENO(It2-

b)OMIRENE

HIPTACHLOR gPOXIDE

4,7-MET_IANOINDAN, 1,4,5,6,7,e,8-HEPTACHLORO 2_3 EPOXY 3a,4,7,7a-TETRAKYDKO-

2,5-METH_NO-2H-OXIRENO(a}INDENE, 2,3,4,5,6,?,7-HEPTACHLORO la,lb,5, Sa,6.6a

HEX_/_YDRO-

VELSICOL 53-CS 17

h t tp://www, ep a.gov/agispg m 3/iris/iris d ttt/0160.D AT 11/17/97
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Appendix E

PHOTOGRAPHS
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Retrieving Fish Trap from Lake Danielson

Arkansas Shiners in Fish Trap
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1

Trot Line Location, Lake Danielsnn

Decontaminating Sediment Sampling Equipment
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Collecting Sediment From Lake Danielson

Collecting Sediment From Golf Course Pond
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1.0 INTRODUCTION

Radian lntematlonal LLC (Radian) has been contracted by the U.S. Army Corps

of Engineers (USACE) Mobile District to provide engineering services at the Defense

Distribution Depot, Memphis, Tennessee (hereinafter referred to as the Depot) These services

are being performed under USACE Delivery Contzaet No. DACA01-95-D-0015, Delivery Order

0041, funded by the U.S. Department of Defense

The Depot is located in the south centre[ section of Memphis, Tennessee. It is

was closed in September 1997. A nine hole golf course is located on the southeast corner of the

Depot. It is anticipated that the golf course will continue to be used after the Depot is closed.

The golf course includes two sur face water impoundments: Lake Danielson and the golf course

pond.

Lake Danielson is approximately 4 acres in size and approximately 8 fl deep, The

golf course pond is approximately one-third aere in size and approximalely 4 fl deep. Both

ponds receive nmoff from large areas of the Depot. Historical pesticide use at the Depot

apparently led to eentarthnafton of sediments in the ponds.

Lake Danielscn was penodically stecked with bluegill and bass. Catfish have

also been observed in the lake

_:970_20LMW97 1-1 December 19_q
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2.0 PREVIOUS INVESTIGATION

Sediment, water, and fish tissue samples were collected from Lake Danielsen and

the golf course pond and analyzed for pesticides in 1986. Chlordane, dichlorodiphenyl-

tr-chloroethane (DDT), dichlorothphenyldichthroethane, and dichlorothphenyldichloroethene

wcm detected in sethment and fish samples [U.S. Army Environmcatal Hygiene Agency 1986].

Water in the ponds was found to be essentially uncontaminated, rFne use of DDT for pest control

was discontinued in 1980, Fishing and swimming in the golf course impoundments have been

banned since 1986.

In early 1997, Radian per formed a baseline risk assessment (BRA) for the golf

course impoundments to support remediation decisions for the ponds. The BRA was based on

the 1986 contanlinant data and the assumption that a male youth would routinely catch and eat

fish from thc ponds for several years. Very conservative assumptions were used in the

quantification o f human health r_sk _sulting from this activity. The BRA concluded that direct

exposure to water and sediment in the ponds would not result in unacceptable human heahh

risks. However, the BRA further conc]eded that pesticide residues in fish tissue might pose an

unacceptable risk to the heabh of humans ingesting the fish.

Data gaps regarding the method offish tissue sample preparation during the 1986

L sampithg episode were a significant source of uncertainty for the risk assessmenl results. The

small number of samples collected and the period of tlme elapsed since the samples were

collected also contributed significantly to _mcertainty in the BRA results. It was recommended

that additional samples of sediment and fish tissue be collected and analyzed for pesticides and

that the resulting data bc used to re-evaluate human health risk. This Sampling and Analysis

Plan describes the field activities thai will be conducted to generate those data.

Fg?GB201 MW97 _-I Dc_r_er 1997



3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

Mr. Lloyd Hinkie will serve as the Project Manager. In this role, Mr. Hinkle will

have overall responsibility, authority, and accountability for the project, He will function as the

primary interface between the USACE, Rmlian management, and the project team. In executing

these duties, he wilt:

Have responsibility for meeting all contraclual requirements for the task;

Administer and s_pervise all contractual requirements for the task;

Direct the formulation of work plans in accordance with client directions;

Have responsibility fur ensuring that required staffing levels and technical

expertise are provided;

Keep the USACE Technical Manager thfolmed on all aspects of the project,

including expenditures, progress, prohlems, and recommended solutionsi and

Review every technical project output prior to issue.

Ms. Patdce Cole wiU serve as the task leader for this project. In this capacity, she

will be responsible for organizing and directing file technical activiti*s of foe project and for

reporting the results of foese activities. In execution of these duties, Ms. Cole will:

Ensure that planned activities are executed in accordance with this and other

apphnable plans;

Advise the Project Manager of technical progress, expenditure, progrmn

needs, potential problems, and recommended solutions;

Ensure technical quality of reporis, memoranda, and other communications;
and

Maintain contact with the USACE Technical Manager in areas that require
decisions on technical matte=.

Ms. Cole will also serve as the site health and safety officer during all field

activities.
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4.0 FIELD ACTIVITIES

The objective of the field work is to collect samples of fish tissue and sediment

from the golf course impoundments for pesticide analysis. The analytical data will be used to re-

evaluate the human health risk associated with ingesting fish from the ponds and to hetthr

characterize pesticide concentrations and distributions in the ponds' sediment. The fish sampling

will also provide information on the current condition of fish populations in the ponds¸ This will

help evaluate the degree to which the exposure assessment, which asstunes that it is possible to

routinely catch edible nsh from the ponds, is realistic.

4.1 Fish SamDlin_

The number and species of fish currently in the golf course impoundments is

unknown, Rad_an will attempt Io collect al least five specimens of each edible species offish

from each pond. It is anticipated that at many as four pan fish species may reside in the ponds.

These include sunfish (Lepomts sp.), smaltmouth bass (Micropteris dolomieui), largemouth bass

(Micropteris salmoides), and catfish (family Amalrufidae). "

The smaller pond is approximately 4 fl deep with fiprap sides. Lake Danielson is

approximately 8 fi deep with vertical sides and no boat ramp. Due to the depth and

configurations of Lake Danielson in particular, neither seining nor electro fishing are feasible fish

collection methods for these impoundments. A portable (back pack) electroshocker cannot

effectively shock to 8 fl of depth. A boat-mounted eleetroshocker requires a boat ramp for entry

to the lake, Therefore, Irot Ithes, hoop nets, and angling are the fish collection methods that will

be used to collect any fish that might be present.

A commercial trothne will be baited, suspended across each pond at the water

surface, and lel_ undlsluthed overnight. A commercial hoop net with a 3 to 4 ft opening will be

baited with catfish bait, placed in Lake Danielson, and left undlsturbed for at least 24 hours. A

combination of emac poles, spin casters, bye ball, and artificial lures will be used for angling in

each pond.

F9708201 MW91 4-1 I_©¢mb¢_ 1_7
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Each captured fish will be identified to species, weighed, and measured by lcngth.

A field notebook will be used to record the date, time, location, 0rid method of capture for each

fish, Mong vdth any other perfinent information regarding field conditions and handling of

samples. Each whole fish belonging to one of the taxa listed above will be wrapped in Muminum

foil, sealed in a plastic bag with tamper-resistant custody tape, labeled, and placed into an

airdghh ins,dated container with dry ice. Fish samples will be numbered sequentially as they are

collected, beginning with P-1. The samples will be shipped ovemlght to the analytical

laboratory, which will be directed to filet the fish and analyze the filets, with skin, by U. S.

Environmental Protection Agency (EPA) SW-846 Method 808i. Field persolmel will maintain

custody of all samples until shipment. Chain-of-custody records will be maintained to document

that samples were not tampered with from the time they were collected until they were received

by the analytical laboratory. A sample chain-of-custody form is included in Appendix A.

If more than five individuals of each tz.xon are cogected, the five largest fish of

each taxon wd[ be sent to the laboratory for analysis. The remaining fish will be returned te the

ponds. If no fish are collected flom either pond within 2 to 3 days, altemafive means of

determining the presence or absence o f fish in the ponds will be considered.

4.2 Sediment Samr,fina

Sediment sampling will be coEducted from a small boat. A clamshell dredge,

specifically a Wildco Petite Ponar, will be attached to a s_rdy rope and lowered by hand from

the boat to obtain a sample of the upper 6 in. of sediment in the bottom of each pond Ten

samples will be collected from Lake Danielson, and three samples will be collected 5"om the

smaller pond. The approximate sample locations arc shown in Figure 4-1.

Each sediment sample coll6cted by the dredge will be transferred to a clean

_tainless steel howl, thoroughly mixed with a clean stainless steel spoon, and packed into a glass

jar _upplied by the analytical laboratory¸ The samples wig be labeled, sealed with tamper-

resistant custody tape, and placed into a cooler with ice immediately upon being collected. The

samples will be numbered sequentially as they are collected, beginniug with S-I. The samples

F9708201 MWg_ 4-2 Occcm_r 1997
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will be shipped overnight to the analytical laboratory for pesticide analysis by EPA $W-846

Method 8081. The pesticides analyzed by EPA SW 846 Method 8081 are listed in Table 4-1

At one sample Iochtion, enough material will be eo fiected for a blind duplicate sample "to assess

the analytical laboratory's reproducibility of results. A field notebook will be used to document

the date, time, location, description, and handling of samples, Field personnel will maintain

custody of aft samptes until shipment. Chain-of-custody records will he mamtaSned to document

that samples were not tampered witb from the time they were collected until the time they were

received by the analytical laboratory

Table 4-1

Pesticides Analyzed hy EPA S'_V-846 Method 8081

Aldrm

alpha-BHC
beta-BHC

gamma-BIIC (Lindaae)
delta-BHC

Chlordane

alpha-Chlordane

summa-Chlordane

4;4' -DDT
4,4" -DDE

4,4" DDD Methoxyehlor
Dieldrin Aroelor 1016

Endosulfan I Aroclor 1221
Eedosulfan II Aroclor 1232

Eedosulfan sulfate Aroclor 1242

Eedrm Aroeler 1248

Endnne aldehyde Aroclor 1254
Endrin ketone A_nclor 1260

Heptachlor Toxaphene

Heptachlor epoxide

F970820L.MW97 4-4 LMc_n_e r 19_'/
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5.0 DECONTAMINATION PROCEDURES

A decontamination station will be required on site to decontaminate all sampling

equipment that comes into contact with sediment. The dredge, stainless steel bowl, mad stainless

steel spoon will be decontaalinated prior to cofieotthg each sample and after collecting the last

sample. Tho hoop net, wloeh will lie in contact with bottom sediments during fish sampling, will

also be decontanlinated after use. Tbe decontamination station will be constructed so thai all

decontamination fluids and removed sediment will be r_tathed inside the decontamination area.

The procedure for all field decant aminafion of sampling equipment is as follows:

1. Wash equipment with a brush and a phosphate- free detergent solution.

2. Rinse with tap water.

3. Rinse with pesticide-grade isopropanoL

4. Rinse thoroughly wifo organic-flee water.

5. Unless the equipment is golog to be used immediately, it will be wrapped in
aluminum foil.

Field personnel will wear latex gloves while handling'sediment sampling

equipment and fish and sediment samples. Additionally, field personnel will wear water-

resistant paper suits and safety glasses while collecting and handling sediment samples.

Personnel decontamination will consist of doffing gloves and paper suits, turning them inside oul

in the process, and disposing of them in a plastic trash bag. A cleat] pair o f gloves will be

donned before collecting each sediment sample and before handling each captured fish to avoid

cross-contaminatlon of samples.

A rinsate (equipment) blank will be collected and submitted to the analytloal

laboratory for pesticide analysis by EPA SW-846 Method 8081 to assess cross-contamination

from the sampling equipment. The ft nsat c blank will consist of organic free water poured over

an item of decontaminated sediment sampling equipment and transferred to a glass sample

F970B201 MW97 5-] December 1997
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container. The samplc will be labeled, scaled with custody tape, and immediately placed into the

sample coofer Wife ice to ship Io the analytical laboratoly along with thc sediment samples.

Decontamination fluids will be transferrcd to 55-gal drums already in place at

Dunn Field for storage. Used pe'rsonal ptotectiw equipment and sanitary trash will be

transferred in suitable containers to Depot personnel for disposal

Fg7_] g201MW97 5-2 [_ecrnber ]997
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Appendix A

CHAIN-OF-CUSTODY RECORD
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l.O HEALTH AND SAFETY

1 .l Prelect Obleerives

The objective of this project is to conduct fish tissue and sediment sampling at the

Defense Distribution Depot, Memphis, Tennessee (hereinatlcr rcf=rred to as the Depot) golf

course pond. The samples will be analyzed for pesticide contamlnation, mid the results will be

used to determine wbether remedthtion of contaminated sediment and/or fish is required to

protect pubbc health

To ensure the health and safety of project personnel during this effort, this Site-

Speci_c Safety and Health Plan (SSI-B?) was prepared in accordance with Occupational Safety

and Health Administration (OSHA) requirements. US Environmental Protection Agency

hazardous waste requirements, and the U.S. Army Corps of Engineers (USACE) Safety and

Health Requirements Manual (EM 385-1- 0.

1.2 $ite-Soeeific Safety and Health Plan Obieetives

This SSHP contains safety and health guidelines to be followed by Radian

Intematfonal LLC (Radian) during field activities performed at foe D0pot golf course pond

Field activities will not be performed until the SSHP is reviewed and accepted by the Contracting

Officer for USACE Mobile District. This plan identifies persons responsible for administering

the plan and their specific duties, training and medical monitoring, health and safety equipmcnh

and standard operating procedures.

1.3 Radian Safety and Health Policv

Figure I - I is the Redian Occupational Safety and Health Policy.
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April I, 1995

Radian believes that safety and property loss prevention are equal in

importance to product quality, client responsiveness, and cost com'roh

The fundamental responsibilities of management in this area are to prevent

injury and property loss through the identification and elimination of potential hazards, The

ultimate responsibility for safety rests with management. Therefore, it is necessary that:

• all employees be encouraged through trmning, leadership, and example to

appreciate the need for safety awareness on and offthe job;

• equipment and processes in our facilities be properly designed and

maintained;

• all supervisors accept responsibility for the enforcement of safety

procedures; and

• all employees accept their responsibility to work safely and ex_end this

concern to their fellow employees.

Furthermore, Radian will comply with the Williams-Steiger Occupational

Safety and Health Act, Resource Conservation and Recovery AcL and all i'ederal, state, and

local regulations involved in promoting safety and health in the workplace and the

environment.

Donald M Carlton

President

Radian Corporation

Figure l-I. Radian Occupational Safety and Health Policy
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2.0 REVIEW OF POTENTIAL HAZARDS

The golf course pond are located in the southeast comer of the Depot, as shown in

Figure 2-I. Angling equipment, hoop nets, and trot lines will be used to collect fish from the

ponds, and. a hand*held clam shell dredge will he lowered from a small boat to collecl sediment

samples from the bottom o[the ponds.

2.1 Site Hazard Assessment/P feven tion

The evaluation of hazards is based on knowledge of the site background and

anticipated dsks posed by specific field activities. Tl_s s_clicn outhnes the chemical and

physical hazards that may he encountered while conducting fielg activiges.

2.1.1 Chemical Hazards

Dichlorodiphenyltrichloroethane (DDT), dichlorodiphenylthchloroethane (DDD),

and dichlorodiphcnyldiehloroethene (DDE) are the contaminants of interest in the golf course

pond. It is not anticipated that elevated levels of these or other chemicals will he detected while

collecting samples However, Radian persomlel wifi wear latex gloves and chemical-resistan_

paper coveralls while handlthg sediment samples and fish.

A small amount o fisnprnpanol for use in equipment decontamination will he

brought to the sitc by the sampling team. A Material Safety Data Sheet for isopropanol is

provided in Appendix A.

2.1.2 Physical Hazards

Physical hazards ¢ncountcred while sampling at the site are pnmanly associated

with the san]p]thg equipment and working near a water body. The smaller pond is 4 ff deep, and

Lake Danielson is 8 fl deep. Fish and sediment sampling will he conth/eted from a small, two-

person boat with a trolling motor.
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Fish hooks may cause pmacture wounds, and drowning could result from falling

into the ponds from the sides of the ponds or from a boat. Ragian personnel will exercise caution

while handling fish hooks and will weaz U.S, Coast Guard-approved personal fleatation devices

provided by Radian while working in a boal. Additionally, sampling personnel will be instructed

to not stand in the boat, and they will be capable of swimrning.

2,1,3 Biological Hazards

On-site workers must be aware of several potential natural hazards Poisonous

plants such as poison ivy, poison oak, and sumac are unlikely to be encountered on the golf

course due to standard maintenance practices. However, stinging inseel_ might be present

Insect stings from bees, wasps, and hornets can cause mild irntation to severe allergic reactions,

depending on the kind of insect, number of stlngs, and reaction of the vielim. Stings should

immediately be treated with the first aid kit maintained on-site. If the victim indicates that he or

she is allergic, or shows signs of allergic reaction, transport the victim to the nearest hospital

emergency room for treatment. Workers who have known allergies to insect stings shall be

identified before work starts.

Poisonous snakes in West Tennessee hiclude the water Micatln, copperhead, and

eastern diamondback rattlesnake¸ These snakes are classed as pit vipers and injeot neurot oxlns

by biting, Adults in good health can die from the bites of these snakes but usually suffer illness,

severe pain, and tissue necrosis. If someone is bitten, keep the victim calm and intmobilize the

affected limb. Administer first aid mad transport the victim immediately to a hospital emergency

room for treatment. It is important to identify the kind of snake, if this can be done without

danger, so that proper treatment can be administered.

2.1.4 Weather Conditions and Heal Stress

Weather conditions will be monitored by the task leader. Any thunderstorms

and/or high winds in proximity of the site will warrant shut down ofag sample collection

activities
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Heat stress is the aggregate of environmental and physical work factors that

constitute the total heat load imposed on the body. The ¢nvlronmental factors of heat stress are

air temperature, radimll heat exohange, air movement, and humidity. Physical work and personal

protective equipment (PPE) worn by employees will add to the total heal load imposed on the

body. To minimize heat stress, rest periods wfil be given to employees when temperatures

exceed 85_F. This is particularly important for unacclimated workers. A 1g-minute rest period

each hour is _eorftmcnded for unacclimated workers (i,e., workers who have not been working

in high temperature conditions). Light.colored clothing, sunglasses, sun.teen, mad hats will be

used if weather conditions call for them.

Field activities will he temporarily discontinued in the event of high winds, heavy

rain, or lightening in the sampling area. Field activities will resume after the threat of thelemem

weather has passed.

2.2 Field Tasks to be Performed and Hazard Prevention

Upon final approval of the required work plans, the field crew will be mobilized

to the site to begin collecting necessary samples. Samples will be collected as outlined in the

Sampling and Analyms Plan. Table 2-1 describes spccift e potential h_tzards and p_ventative

measures that will hc followed whde eondacfing the sampling.

When angling and setting trot lines, field team members will use caution to avoid

puncture wounds from fish hooks. When fishing or collecting sediment samples from the bank,

caution will be exercised in ensuring sure footing to avoid falling into the water. Personal

ftoatation devices will be worn at all times when in a boat. Caution will be exercised when in a

boat (e.g., no standing or sudden movements) to avoid capsizing the boat. Outdoor work will be

discontinued in the event of inclement weather.

F970B2DI MW97 2-4 12_-g_mb©r 1997



Potential Hazards

Table 2-1

Hazard Analysis List

Recommended Controls

Trips, slips, and falls from uneven surfaces

and ben _'y vegetation

Allergic reaction to poigonous plants

Native wildlife sung as snakes, licks, insects,

and roderlL5

Accidents from driving vehicles on uneven or
unsafe Surfaces (over t_Ined vehicles or flat

tires)

Be alert and obsc..rve terrain while walking to

minimize slips and falls. Remove _p hazards
from wa]lcway_ and he aware of wet sur faces

Wear long-sleeved clothing and pz.nts to
minimize contact with irritant plants and

protect _sainst insect bites
Avoid vAIdlife when possible. In the case of an
animal bite, administer first aid. Check for

tick_ when leaving wooded or vegetated areas.
Determine whether staff members are allergic
to gee stings and, if so, have medication
available

I Back styain from carrying instruments I Use groper lifting techniques; distribute heavy

loads between two people
Ensure maintenance has been performed on

vehicles. A site surveillance on foot might he
required to choose a clear driving path

Heat stress _om extreme weather condifions

Punelure wounds from fish hooks

Wear seat belts

Implement heat stress management techniques
such as frequent breaks, monitoring fluid

intaks_ and monitoring employees

Exercise caution when handling fish hooks
Drowning

Lightening strike

Wear approved floatation device while working
in the goat. Do not startd in boat Discontinue

field aetivifies during inclement weather

Diseontlnue field activities during inclement
weather
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Contact with pestieide-c ont aminated
sediment

Wear water resistant, chemical-reslstant gloves
and paper coveralls during sample conec finn

and handling
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3.0 KEY PERSONNEL AND RESPONSIBILITIES

g.I Pro_rsIn M all after

The Program Manager for this task will be M_. Lloyd Hinkle, P.E. He is

responsible for the health and safety of all members of the project team. To carry out thai

responsibility, the program manager will ensure that aE learn members follow the health and

safety gnidelines provided in the Radian International LLC Health and Safety Manual (March

1996), He will ensure that project members are familiar with appmplfate plans required to

execute the field efforts and that these plans are it_ place and understood by all participants. He

wilt ensure that required levels o f training are provided to members of the t eaz'n and that this

training is up-to date.

Mr. Hinkle will also ensure that health and safety is a high priority in planning

field work, that appropriately trained project staffare selected, and that adequate resources are

available to develop and implement this SSHP He will.ensure that the plan is reviewed/approved

by an Environmental Affairs Coordinator (EAC)• It is the responsibility of the task leader to

respond to an unsafe condition reporied by the pro3 eel staffand to work with the staff to mitigate

unsafe conditions.

3.2 TaskLeader

Ms. Patrice Cole is the task leader for the project and, as such, will have

responsibility for day-to-day management of the project, to include health and safely oversight

She will be resgnnsible for performing a detailed hazard analysis of the work to be performed

and ensuring that site-specific health and safety training is provided to team members prior to

mobilization to the site. Ms Cole has 8 hours of Hazardous Waste Operations and Emergency

Response (EAZWOPER) supervisory training, and she wall conduct site-specific health and

safety training before field activities begin to ensure that each member is thoroughly familiar

with and has signed this SShlP and other pertinent work plans (see Section I 0 0). Ms. Cole will

be responsible for monitoring compllance of this SSHP during project execution and reporting up
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through the project manager, who has overall accountability. Ms. Cole will also coordinate

activities w_th Radian personnel and subconlractors at the site to ensure safe completion of the

project.

The task leader is responsible for managing the execution of each specific task.

The responsibilities of the task leader are to:

• Ensure that activities planned are executed in accordance with this plan;

Ensure that technical personnel are qualified by experience or training to

perform assigned work and comply with the technical and quality assurance

(QA) requirements applicable to the work being performed; and

• Er_ure that proper PPE is available mid used.

The task leader will also act as the QA officer. The QA offieer is responsible for:

3.3

• Providing QA guidelines and directions to field personnel;

• Serving as the focal pthm for QA activities and ensuring thai activities are

conducted in accordance with the work plan objectives; and

• Reviewing, as appropriate, project documentation,

Site Health and Safety Officer

MS. Cole will act as the Health and Safety Officer CHSO). Ms. Cole will he

responsible for implementing field surveillance activities necessary to ensure that worker health

and safety concerns are fully addressed, including adhering to the S SI-IP requirements. She will

provide site-specific training to emp foyees assigned Io work al the site and enforce the

requirements stated in the Radian b_rernatfonal LLC Health and Safety Manual and this S SHP.

1G4
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As the HSO, Ms. Cole has the authority to order the immediate evacuation of

personnel from any area of he site that may be determined unsafe, require p_rsotmel to obtain

immediate medical attention if warramed, and provide health and safety briefings to visitors;

however, any member of the project team that idemifies an unsafe act or situation has the

authority to stop work.

F970_20LMW97 3.3 December 19gq
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Petsomlel working at any hazardous waste site must recognize and understand the

potential safety and health risks associated with work at that site. Workers involved in site

activities must be thoroughly familiar with programs contained or referenced in this SSHP.

Training requirements for pcrsonnel involved in hazardous waste operations will comply with 29

Code of Federal Regulations (CFP.) 1910 120 (OSHA) regtdations for HAZWOPER. Refer to

Appendix B for individual employee training and medical certification dates.

4.1 General Sile Workers Training

Site workers who are engaged in hazardous substance removal or other activities

that expose or potentially expose them to hazardous substances will receive 40 hours of

hazardous waste site training and 3 days of on-lhc-job training as described in the OSHA 29 CFR

1910.120 (HAZWOPER) standard

4.2 Supervisors Trainin_

On-site supervisors, such as field samplin_ team leaders, will receive the same 40-

hour HAZWOPER qraln[ng as the general site workers they supervise. Additionally, they will

receive 8 hours o f specialized training as described in the HAZWOPER slandard.

4.3 Refresher Training

General site workers and supervisors will receive 8 hours of refresher training

annually. The refresher training will include topics similar to those presented during the 40-hour

course.
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Dullng the inveslignfion and near its eonclusthn, the Radian team will review

current conditions at the site to determine whether additional safety procedures and/or equipment

are warranted.

4.4 Documenlrdion ofT]rainlng

Training activity must be documented. Accepted documentation includes a

course certificate or a letter/memorandum signed by the trainer and subject to approval by a

Radian EAC CopiesofthedocumentataonwillbeforwardedtoRadian'sCorporateDircctorof

Heafih and Safety (CDHS) in Austin, Texas. Site-specific training will be documented with a

sign-up sheet and topics discussed. Formal training records will be maintained by the local EAC,

the traln_ng recordkeeper in Radian's Austin office, and the CDHS for all company employees.

Site-specific training records will be maintained in the project files. Appendix C contains

docffmentatlon oflralnlng received by field team members.
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MEDICAL SURVEILLANCE AND EXPOSURE MONITORING

Prior to mobilization to the site, personnel performing surveys and/or

investigations are required to participate in the medical surveillance program as _quited by 29

CFR 1910.120.

Medical exams will be conducted by a licensed physician who is certified in

occupational medicine or who, by nccessary training and experience, is considered board-eligible

by the American Board of Preventive Medlclnc Incorporated. The physical should categnrizc tOe

individuals as fit for the specific tasks to be assigned and able to wear respiratory equipment if

deemed necessa_. Medical monitoring documentation for the site team members is provided in

Appendix B

Redian has established a medical monltonng program for employees engaged in

potentially hazardous activities as described in the Radian hven_ational LLC Healtg and Safety

Mamlal. The medical monitoring program provides for regular physical exams for employees in

certaln job pro files, assessment of his or her medical status over the course of his or her

employment at Redian, as well as exams or consultations in the evem of an exposure or

suspected exposure.

Radian will ensure that this program is based on current occupational medicine

practices and that it compiles with applicable gnvena_ent regulations by:

• Cenlraeting physicians eornpetem in occupational medicine;

• Monitoring of program compliance on an ongoing basis by the CDHS, the

Administrator of Health Services, and the local EAC;

• Performing periodic evaluation ef the program by a Radian management team;
and

• Modifying/updating the program as necessary.
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5.1 Applicahilii_, and Scope

Medical monitoring is conducted on those employees whose work has the

potential to expose them In chemicals or agents at work sites. Employees involved in work at

hazardous wasle sites will comply with the medical monitoring requirements of the OSHA

iPl0.120 standard. C,mdidates for medical monitoring will he selected based on the potential for

chemical exposure, environmental conditions, physical requirements, regal]atory requirements,

and the potential use of PPE.

The basic concepts used to develop this program arc based on the following

OSHA regulations:

5.2

• Access to Employee and Medical Records (29 CFR 1910.20);

HAZWOPER (29 CFR 1910 120);

• Asbestos (29CFR 1910 IOOI);

• Respiratory Protection (29 CFR 1910A 34);

• Occupational Noise Exposure (29 CFR 1910.95); and

• Occupational Exposure to Hazardous Chemicals in Laboratories (29 CFR

19101450).

Criteria for Medical Monitoring

In general, there are two entcda that determine whether an cmploycc should be

erffolled in the medical monitoring program: potential for exposure to hazards and job profile.

5.2.1 Potential for Exposure to Chemical and Physical Hazards

OSllA-Regulated IHateriaI--Employees who work with or around the OSHA-

regulated materials listed in 29 CFR 1910.1000 at or above the indicated action levels, will be

entered into the medical monitoring program and will receive annual exams

F970820 LMW97 5-2 nee_r_ax* 19_7
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Unplanned Exposure to Hazardous Substances--Employees who are

suspected of having been exposed to ¢oncemrations of hazardous substances above permissible

exposure limits or threshold limit values (TLVs) will be included in the medical monitoring

program, Title 29 CFR 1910.1000 and the American Conference of Governmental industrial

Hygienists TLVs pamphlet can be consulted for specific exposure limits.

5.2.2 Physical Agents

Exposure to the following physical agents or hazards requires enrollment in the

medical monitoring program.

Noise Levets--Employees whose exposure In noise equals or exceeds an 8-hour

time weighted average of 85 dBA for greater than 30 days/year will be included in the medical

monitoring program and will receive annual audlometric testing and training as required by

OSHA 29 CFR 1910.95.

Job Pro files--Employees engaged in work at hazardous waste siles, who have

the potential in be exposed to chemicals above regulatory or guidance levels, or who use

respirators in their work will be enrolled in the Radian medical monilnring pmgrarn.
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6.0 HEALTH AND SAFETY EQUIPMENT

Tbis section describes tbe PPE to be used during sample collection. OSHA

defines protection levels ranging from A to D; for this project , only modi fled Level D is

discussed as this is the site-specific level that may be used during this effort.

6.1 Site+Specific Levels of Proleefion

Employees will be supplied with mad wear modilled Level D protective

equipment; however, the level of protection provided by PPE may be upgraded or downgraded

based upon a change in site conditions. The task leader will determine whether a change in PPE

level is wat_mted or additional safety procedure changes _rc needed. No conditions are

anticipated that would require an upgrade of PPE beyond Level D.

The following constitute modified Level D protective equipment:

6.2

• Work clothes/coveralls;

• Safety glasses with side shields; and

• Latex gloves.

Site-S_ecifie Personal Protcctive Eordvmenl

Site-specific PPE for this project will be selected, used, and maintained in

accordance with the requirements contained in 29 CFR 1910.132, 133, 134, 135, 136, and 138.

PPE is designed to provide protection Io learn members when engineering and administrative

controls are not feasible for controlling hazards. PPE will be used in conjunction with

appropriate mitigation measures to ensure full proteetlon against identified hazards

171
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6.3 Decontamination Procedures

Pcrsormel decontamination will conslsl of removing disposable PPE (i.e., paper

suits, paper shoe covers, and latex gloves), turning each piece of PPE inside out, and ending with

removal of latex gloves. All used PPE will be placed into a plastic hag and transferred to Depol

personfiel for disposal
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7.0 STANDARD OPERATING PROCEDURES

7,1 Site-Specific Work Practices

While on-site, Radian team members will follow the site-specific practices

established in this SSHP. These practices are described below and should be adhered to at all

limes for the safely of the project team members.

7.2 General Site Ooeratine Procedureslgafetv Guidelines

The following are general guidelines for safe operations in areas that are

potentially contaminated.

Wear required PPE at all times.

Never work alone in an isolated area of the site

Practice contamination avoidance. Never sit, kneel, or lay equipment on

potentially contaminated surfaces. Avoid obvious sources of contamination.

No eating, drinking, or smoking is permitted in areas of sites that are

suspected of being contaminated.

In the event PPE is tipped or tom, replace it as soon as safely will allow.

Be alerl to any unusual changes in your own condition; never ignore wanting

signs• Noti_ the t_sk leader of suspected exposures or accidents.

A vehlele will be reathly available for cmerguney use at all times dnnng field

e floras. Personnel working on-site shall he familiar with the most direct route

In the nearest hospital.

In the event of threet skin contact with contaminants, immediately wash the

affected area with soap and water.

Copies of the S SIrLP will be readily accessthle al the work site

Hands and face should be thoroughly washed before eating or drinking.
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• Any substantial modifications to this plan that could affect health and safety

must be approved by the EAC ordesignee.

7.3 Dru2 Free Worknlaee Policy

Radian's Drug Free Workplace Policy obligates employees to perform their work

free of the influence of a]cohol or drugs. As part of this policy each new employee is required to

submit to and pass a urine drag screen prior to beginning work. Job offers are made conlingent

on passing the drug lest. The po]icy has provisions Io conduct random drug testing on

employees. Upon client request, Radian will provide the client a copy of the Radian Drug Free

Workplace Policy.

Any employee who is impaired on the job will not be allowcd to continue

working. The task leader will be responsible for determining whether an employec should not be

allowed on the job site•
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g.o EMERGENCY MEDICAL TREATMENT

Any person who becomes ill or injured should have first aid and or

cardiopulmonary resuscitation (CPR) administered while awaiting an ambulance or paramedics.

The task leader is trained in CPR and first aid. A first aid kit will he on-site. Injuries must be

reported and follow the accident reporting plan in Section 9.0. Any person being transported to

hospital should lake a copy of the SSHP. Additionally, if the injured's condition is serious, at

least pariial decontamination should be considered.

The nearest medical facility is Baptist Hospital in downtown Memphis.

When leaving the Depot, take 1-55 north to lhe Downtown Union exit, which leads

directly to Baptist HospilaL
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9.0 ACCIDENT REPORTING PLAN

9.1 AnDlieability and Scope

The accident reporting requirements apply to a]] incidences involving Radian

personnel arising out of employmem (AOE) or in the course of employment (COE) that result in

personal injury, illness, or property damage or incidences that, smefly by chance, did not result

in personal inj u_5,, illness, or property damage ("near misses").

9.1.1 Injuries and Illnesses

Injuries and illnesses that require reporting include those th3 uries and illnesses

AOE/COE thai result in any of the following: fost work lime, restriclfons in performing job

dudes, the need for first aid or outside medical attention, permanent physical bodily damage, or

death¸

Examples of "non-relaotlable" injuries and illnesses include small minor cuts such

as paper cuts, common colds, and small bnaises not resulting in work: restriction or requinng first

aid or medical atzention. Examples of "reportable" injuhes and illnesses include heat exhaustion

from working outsidE, strained back muscles from moving objects, acid hums on fingers, chronic

bronchitis from chemical exposure, and fingers crushed while conducting field activities.

9.1.2 Accidents

Accidents that require reponlng include those accidents AOFJCOE that result in

any of the following: injury or illness damage to a Radlan-operated vehicle (rented, leased, or

owned), damage to a personal vehicle AOE/COE, fire/expthsion, property damage of more than

$100, or release of substances requiring evacuation 0fat least the immediate release/spill area.

All lost time accidents and property damage aeeidenls over $2000 shall be reported to the

Conlracting Omeer Representalive within 24 hours using Engineer Form 3394
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9.1.3 Near Misses

Other incidences that, strictly by chance, do not result in actual or observable

injury, illness, death, or property damage are also required to be repotted. The information

obtained from such reporting can be extremely useful in identifying and rnhigaling problems

before they result in actual personal or property damage. Thus, these incidences will be treated

as if they did result in personal or property damage so that they can be reviewed and corrective

actions iraplemented.

9.2 Res nonsihilities

All Radian employees and subcontractors have a responsibility to report

accidents, injuries, ilkiesses, _md near misses under the Radian Accident Reporting Program.

Supervising personnel also have a responsibility to ensure thai unsafe working practices or

conditions that affected personnel under their supervision are promptly corrected

9.2.1 Corporate Director of Health anti Safety

The CDHS is responsible for ensuring that Redian's health and safety programs

effectively minimize accidents and injuries, meet hea]th and safety regulatory requirements, and

provide consistency of practices and procedures among Radian offices. The CDHS has overall

reagonsibility for implementing the accident reporting program, including review of accident

ragorls, invesligalion of accidents, and reco_rm_e_dations of changes in practices, procedures, or

the progranl. The CDHS is responsible for completing all regulalory compliance reports

9.2.2 EAC

The EAC will review all accident reports and will summarize these reports to the

CDHS as needed. Furthermore, the EAC will investigate Ihe accidents if he or she deems it

necessary and make recommendations for program improvement, if warranted.
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9.2.3 Technical Resource Manager

The Technical Resource Manager has responsibility for ensuring that accident

reports for Radian employees are complete and sent to the appropriate human resource

administrator (hrRA).

9.2.4 Project Manager

The Project Manager shares the responsibility with the affected employee's

administrative supervisor for accident reporling. In some instances, when timeliness of reporting

is not practicable for an administrative supervisor, such as an injury occurring at a field site or

when an administrative supervisor is not available, the Project Manager should complete the

necessary accident report foIms and submit them to the appropriate HRA.

9.2.5 All Rathan Employees

All Radlan employees have responsibility to initiate the accident reporting

sequence by communicating with their supervisors a_ soon _z possible after an incident they

observe or Io which they fell victim. To effectively accomplish this, all employees must be

familiar with the Radian Accident Reporting Prod-am, including the criteria defining reportable

incidents.

9.3 ReDoriJn_ Procedures and Practices

This section describes the specific procedures and practices that will be folIowed

by Radian persolmel to effectively conduct accident reporting. A telephone will he available on-

site for use in case of emergency.

9.3.1 Injuries and Illnesses

Serious injury or illness posing a life-threatening situation will he reported

immediately to the local emergency response medical services (typically, a Inca/ fire deparlment

or paramedic service).
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Injuries and illnesses will be reported by the victirfi to his or her administrative

supervisor in person or by phone as soon as possible after any life-threatening situation has been

addressed• If the victim is unable to report, the supervisor of the activity in which the victim was

involved will notify the victim's administrative supervisor.

The supervisor will immediately notify the local EAC verbally of the incident and

will eomplele an Incident Reporl Form (Appendix B) within 48 hours of the reported incident.

This form asks for the following information:

Date and time of incident,

Location of incident,

Description o f incident,

Direct cause of incident,

Nature o f injurg/illness (be specific),

Type of medical treatment provided,

Name cf treating physical or hospital and address, •and

Number of lost work days after date of injury (if already returned to work)•

The local ERA will notify the local EAC within 24 hours of the incident. Within

5 days of the incident, the local HRA will complete and submil an Employer's First Report of

Injury In the local Workmens' Compensation insurance carrier and send copies, along with copies

of the Incident Report Form, to the local EAC and the Health Services Administralor.

Any fatality or incident where three or more employees are hospitalized must be

reported to OSHA within 8 hours of any Radian employee becoming aware of the incident.

The first Radian employee becoming aware of such an incident becomes

responsible for reporting the incident to the Director of Environrnental Affairs or a Tectmical

Resource Manager or company officer The following information will be required:
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Location of incident,

Time of incident,

Number of fatalities or hospitalized employees,

Contact person,

Phone number_ and

Brief description of the incident.

When contact is made, the contacted person assumes responsibility for notifying

OSHA and for convening an investigation team,

If contact cannot be made within 7 hours, then the responsible employee should

contact OSHA directly either by calling the nearest OSHA office or by calling 1 800 321-6742.

The report should be confined to the items listed above with no speculation (cause, blame, etc.).

The responsible party should continue to try and contact the Director of Environmental Affairs or

management untiI someone has been reached. At this point, the contacted person _sumes

responsibility for convening an investigation learn.

The Health Services Administrator will maintain the OSHA log and summary of

reeordable injuries on OSHA Forna 200 (a separate form will be kept for each office) and will

forward copies of the updated Form 200 to the applicable office. A supplementary record will

also be mainlaincd by filing the Employer's First Repor_ of Injury (equivalent to OSIqA Form

lgl ), The Health Services Administrator wifi notify the CDHS for each new entry into the

reporting system.

The EAC will review each reported accident and determine whether further

investigation is required and make reconunendatlons to minimize future similar occurrences.
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The CDHS is responsible for reviewing each new accident reporled. At the

beginning of each calendar year, the CDHS Heagh Services Administrator will review and sign

(certify) the amaua] surmnary of OSHA Form g00 for the prior year so that local offices can post

the summaries by February 1 following the reporting calendar year.

9.3.2 Accidents

Accidents not involving injury of illness, but resulting in property damage, must

be reported, lo the local EAC on a Radian A¢cidenfflnjury Report Form within 48 hours of the

accident.

In cases of fire of explosion that cannot be controlled by one person, vehicular

accident resulting in injury or mere than $500 wotlh of damage, or chemical release requiting a

building evacualion, the involved party must immediately report the incident to the outside

agency emergency response services in [he area

Accidents involving a Radian-operated vehicle must be reported as soon

practicable (i.e., aider emergency agency reporting is completed) to the local EAC or

offiedthcililies manager with the following information:

_mployec_s name,

Vehicle identity,

Date and time of accident,

Location of accident (street address),

Name and driver's license number of other driver (if applicable),

Other driver's insurance carrier and policy number,

Employee's account of accident, and

Whether police report was filed,

The local EAC or office/facthfies manager will immediately notify the Corporate

Insurance Clerk and relay the above information.
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9.3.3 Near Misses

All near miss incidences are also required to be reported on the Radian

Accident/Injury Report Form within 4g hours and submitted to the local EAC. In place of

indicating the result of the incident (i.e., actual personal or property damage), the rcportthg

person will indicate the avoided injury or damage.

9.3.4 Training

To ensure that Radian employees are eogniLant of the Radian Accident Reporting

Program, and are aware of their own and other's responsibilities, a series of informational and

instructional training opportunities exist. The employees who will work at this site will be

brm red on the Rathan Accident Reposing Program during the sit _specific training.

Attendance at a New Employee Orientation session, for Radian organization,

resources, and procedures information, is required oral! new Radian employees. This orientation

ensures thai new entployee_ are aware ofth_ existence of the Radiao lnterntttional LLC ncahh

and Safety Manual and of its contents and who the responsible persons in their organlzation

(of flea or department) are.
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RECORI)KEEPING REQUIREMENTS

The following records are to bc maintained in the project files:

• Copy of the SSHP, original sign-offshoot (Figure 1fi- 1), and a copy of the

Certification of Hazard Assessment;

• Documentation of the PPE used during sampling (can be in field logbook);

• Copy of any accident or injuly reports; and

• Copy of mr monitoring results (field logbook or final reports).
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By signing below, l acknowledge that I have read and understand the requirements of this

Site-Specific Safety and Health Plan, that I have been briefed on the potential hazards

involved with this work, and that I will abide by the provisions of this plan,

Signature Date Company

Signature Date Company

Signature Date Company

Signature Date Company

Signature Date Company

Signature Date Company

F97_201 Mwg?

Figure 10-1. Sign-OffShee!
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11.0 APPROVAL BY CERTIFIED INDUSTRIAL HYGIENIST

This SSI-_ has bccn rcvicwcd and approved by Robert Hayes, C[H.

2G8 185
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Appendix A

MATERIAL SAFETY DATA SHEETS



000 Hazsr_ou$ Materis[s [nfor_atic_ Sy_;ce_

D_ _O.5-LR

AS OF July 1_95

Proprte_ury Ver'slral ° Far U._. _av_r_n_n_ U_e Dn[y

FS_: 6810

H_a_tfa_=ure;',_ CAGE: 5251q

Purr HO. ]ndic_on:

P_rT Ncm_r/Tr_de _a_: [$OPI_YL AL_IOHOL

_nera L In fo_at Ioq

[3i_ri_ar/Y_n_ar # t._

_ec_rd _o_ For Safety E_ry_ 00_

TO_ Saf_I_ E_i_ This S_#_ 01_1

_ _rL_:_r_; _4_r_

_r_a_r_s Zip C_Je_

J_D_ $©rlal _ber_ _]CN_
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• R_rt f_- I_]]H: 00N0065_

IZ_t EXp[_SiV_ t_h_:

Net PropeLLent _4el_hi-_: H/A

C_ast G_rd _1_unitio_ Cc<le_

[n_rcdients/Id_t ity Information

ln_red_er, t Sec_J_Ce k,.]T_Sr: 01

Ir_redi_t A_tlon _de:

N[O_}{ (RTE_) K_ber: i_T_OSOODO

ACG[_ r_.V: &O(1 pP?4/_¢OSTEL;9172

i_ther Rec_'_d LI_;

Physica [/_i_ f_at Char _c_erist ic_

_== ==_a_ ====---_=--==_ _©c_== == ===== _===--=--_= _

_oiling _nI: 177-182F

14eI_ng _[n_:

Va_r P_ess_r_ [r4_ KUI_O F): :S_

Vapor L_e/_SlCy (Ai_l)_ _.I

D_it i_n _e_er_ tur_ :

Pere_l V_Iatile$ tly VOI_: 100

Viscosityl

NI:

_1)_ IRtdioa¢_i_l Kat[)l

_er EXplosive Limit: 2,1

Ex'_[l_uishin_ Ned(_: C[_*_,Oty C_F_lC.ALrALCOHO L F(_q

_C_L CC_ eNrgl
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Appendix B

ACCIDENT REPORT FORPdS



RADIAN
¢OmDOBAtIOm

DATE:

TIME:

DescdpCion of incident:

INCIDENT REPORT

LOCATION:

268 Z9J

Describe injuries (if applicab!e):

DESCRIBE t KEATMENT:

Company first aid:

Physician's treatment:

Further [reacmen[:

m



RADIIII/ :)68 1_2

COIffEUr LVE AL-t iONS:

ADDITIONAL COMIM_V_:

REPORTED BY: DAle:

_:_HS: yl'C EAr-. _ GP-P LDP,=

T_u._(ox,r_Lre[n_e_dedloheipidcntffyin_c_r_c_dit_oJ_pn_hn_Zlt[_ld_$_ju_m_ #larA/or;

it;_ir __p¢ reLtor;, zhauld a: mpl_ L© IJ%_ "[ar_ v_Lh[n _ 0.1/1, $_ _:r,'_t._r_ Ace , _._,_l_l_ for Ce._az_g _z_:l_ _ _(:_-
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Appendix C

I_tEDICAL SLrRVF_ILLANEC, HAZWOPER TRAINING,

AND FIRST AID/CPR TRAINING DOCUMENTATION



i'

HEALTH STATUS MEDICAL REPORT

Employer Copy

Type of Examination: Baseline EZa ruination

Employee: Kilroy lVtar_hal posilion: Sr, Environmental Scientist

$SN: 435-58-6687 Location: Oak ridge (OKR)

t3_te of Exam: 09/24/1997 Site: Oak Ridge
Expiration Dale: 09/24/1998

The follE*lVing re¢ommendationJ arc btlied @l_a review of one er _ll of the fcll_wlng: _ bnsc hist L*ty qec_tionnalre_ s =pporling
di=gno_tt i tes_ I physical eJ_am Jn_tion, and tile essential furkctltms O[ d_t©position applied for Or occupied by t_e dndivid =al
namednbove* There_ommc_ld_t_n$comp]y_ith_d¢ra_[[A29CFR_9_._2_H_zgrdau_w_$ro_perati_niand
Emer ger,£¥ Response Standard and 29 CFR 191O,134 Resplratory Pr,Dtection Standard

Yes NO Undecided

H_ the employee any actccted medical co,tilt]arts _=_ woald O [] []
itlc_c0ac his/her risk o f roaterial h e_31ih impaltrncnt From
oecupationifl ¢_po_$c in accordance with 29 CFR §1910 1207

DO¢$ the employee h_ve _y limitatiuns in Ihe use of _$p_r _tO_ in
accordanc_ith29 CFR §191QI347

STATUS

1. [] QUALIFIED

2 [] QUALIFIED

3. [] QUALIFIED- WIT[ I LIblITATIONS

[] [] []

The ¢xaminatlort indicates no sign] ficarlt rrtcdlcsI impalralent Emptoyee can be assigned any
work consistent wich sk_l[s and training

The ex_minatiotl indieate_ nort.occupaliolta[ medical impairment(s) and employee h_s been

referred to his/her perGonal physician for _ol[nw-up. Employee can bc _ssigncd to any work
consistent with skills _md training

The examlnation indicates that a medical impairment currer_tly

exists that []miLs _ork assignment_ on the tallowing basis:

4- [] NOTQUALIFIED

5. O DEEEIU_,_D _"n a exo.m_natioa indicated that additional irfformation is necessary. T_e employee has been given the
followlng instructions

COMMENTS:

I have reviewed the ratdlcal data of the abr_ve na mad em ployee_ a ad informed the employee of tile rcstllu r_f th a medical
exa mlnatlun nlld any raedieal ¢onditiaat that require follow up examination or trent menl.

NamcofPhysician; _P Ch_l_ M.D. D_I¢: 09/30197
gign_Iur=;

Orange. CA 92_6B



WORK STATUS REPORT

TYPE OF EXAMINATION

[] BaseLine [_ Termination/Exit

[] Annual [] spe_i3] Ocfup.ltJ0It_l
[] Other:

$_edly

The fo[lm_in_, recommendations comply with Federa OSHA andard$

YES NO.
Ha_ the empInye¢ _n_ de e¢ ed racd ca congition_ lhal would increase h_/her

risk of material health Jml)a_ment iron c.cfupational exposure?

DOe_ Ihe employee h_t: an_ llft= _ on n hc U_e Of persona[ prmecll e
equipmem, (e._, elo_hin_ oc respfoutors)?

Wesley p Chan, M.D. Date: 05/23/07

UNDECIDED

[] [] []

/
[] [] []
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Marshall Kilroy

•_ _ _s cOmpl_cCd[h_:oq_me.s FOr

_ ADULT CPR

_pot_Ored by

AF_AL.A _'HI_,N ( ' APTE8

l)al _ t'Gmpl¢.ird1/25/96

Marshall Kilro y

,_ _ t_s eompLc1_d_ANDARDtheFIRSTrcquir_memSAll)for

_ sl_ n_r_ by

_b -_LAunlAN C!4,Apriit\

1125196

I
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.oo

4,

ThJ_ cer t G3c_ Ih_I

Patrice Cole
has complc[cd [hc requirement5 Ier

S%tf_DARD FIRST AID
spen_o_cd by

Appalachian Chapter

Dale compl_l_d

8/5/93

i

i

i. ¸ "=__ j Thus Cer_i_cs thai

Pa_rice Cole

i_ h_ completed _h¢

ADULT CPR

cou_ of inst_cOon $_nso_d by

Appalachian Chapter

, l)_f_cou rs_ co mpleE_8/8193

_ !:=:r = !f===" i : : ! == : = = i! : : : &. i _
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