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The Leetown Pesticide site is located in northeast West Virginia, approximately 8
miles soutn of Martinsburg, West Virginia. The "site” is actually composed of a numbeg§ .
of areas affected by surface disposal of pesticides, agricultural use of pesticides, agd
landfilling. A total of eight specific areas of waste disposal or accumulation were |
identified during the initial RI study. Of these eight areas, two were the result of
alleged disposal of pesticide-contaminated debris from a fire that occurred in 1975 atc
the Miller Chemical Company. These two areas include the former pesticide pile and th
suspected pesticide landfarm areas. Four of the contaminated areas are associated wit%
former use of the land for orchard production. The two remaining sites are active
landfills.

The results ot the contaminant release and exposure study indicate that the suspectg¢d
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environmental contamination. The only thcee areas out of the eight investigated that
present concentrations of pesticides above ambient soil background (non-pesticide use
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. Former Pesticide Pile Area (presently: Robinson Property)
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{See Attached Sheet)
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16. ABSTHACT (continued)

'The selected remedial action for this site includes: excavation ond-

‘consolication of approximately 3600 cubic yards of contaminated soil from

the three areas mentioned above; placement of these soils in an ons.te
"treatment bed" to enhance anaerobic biodegradation of the pesticide
contamination; removal and offsite disposal of the contaminated flooring, a
wooden spray wagon, and drums of pesticide product in a permitted hazardous
waste facility; construction of a monitoring well network; and construction
of surface water diversion systems, sedimentation channels, and diversion
dikes. Total capital cost for the selected remedial alternative is
estimated to be $1,014,000 with CaM costs approximately $10,000 for tha
first year and $7,500 for the second. :



RECORD OF JECISING’
Remediadl Action Alturnacive Selection

Sig2: Leetown Pesticide Site, Jelferson Councyv, West Virzinia

Documents Reviewed

The uiderlying technical infcrmation, unless otherwise specified,
used for analysis of cost-effectiveness and feasibiiity of remedial
alternatives {s tncluded ir the following documents and project.
currespondence. [ have been briefed by my staft of -helr contents, and
they form the principal bdasis for my decision of the appropriate extent
of remedial action.

“Remedial Investigaticn Repocrt” (Draft), Leetown Pesticide Site,
Jeiferson County, West Virginia (NUS Corporation, February 1986)

"Feasibility Study of Alternatives” (Draft), Leetown Pesticide Site,
Jefferson County, Wast Virginia (NUS Corporation, February [986)

Recommendacions by the West Virginia Department of Natural Resources.

Staff summaries and recommendacions, including the attached -
"Summary of Remed .l Alternative Selection, Leetown Pesticide Site”.

bescriptlon of the Selecjea Remedy

- Excavation and consolidation of approximately 3,600 cubic yards of
contaminated soil from three separate contaminated areas (Former
Pescicide Plle Area; Former Pesticide “lxing Area and tne Former
Crimm Packing Shed Area)

- Plaqemenc of these soils in a “treacment bed”, constructed on the
site near the Former Pesticide Pile Area. Treatment of these soils
to enhance anaerobic blodegradation of the pesticide contamination,

-~ Removal and disposal in 4 permitted hazardous waste facility of the
contaminated flooring, a wooden spray wagon, and drums of pesticide
product. The preferred off-site disposal method for the drums of
pesticide product {s i{ncineration.

- Construction of a monitoring well network upgradient and downgradient
of the treatment bed area. It {3 estimated that & downgradient
and 2 upgradient wells will be sufficient for 3round water monitoring
-during and subsequent to treatment operations.

- All ancillary construction necessary coAsupporc site activicies.
. These include: construction of temporary access roads, decontamination.
pads, surface wacer diversion systems, sedimentation chaanels and
diversion dikes.

- Any field testing and/or laboratory bench scale testing needed to
verify soil conditioning material and quantity for maximizing
biodegradability within the treatment bed. These tench tests will
be performed in a pre-design phase. : '



Jperation and Mairntenance

Operation and naintenance (0 § M) will “e initiaced %y che State of
West Virziafa one vear subsequent to the comoalezion of the remedial
-acttons, Remedial actions will he cursidered completed when targetc ODT
lavels are reached (i the treated soils. Since this a “clean closure™
tyzpe of speration, the only state conducted 0 & M anticipatea will bhe
two vears of Zround water monftoring in the well network constructed
around the treatment hed.

Visual inspections #ill also be necessary to assure that the
restoration of the treatment area, subsequent to remedial action, {s
effective.

Declaration: .

Consistent with the Comprehensive Environmental Response; Compensation
and Liability Act of 1980 (CERCLA) and the Natioral Contingency Plan
(40 CFR Part 300), 1 have determined that the remed’al actions described
above, together with proper operation and maintenance, constitutes a cost-
. effective remedy which mitigates and min{mizes damage to the public
health, welfare and the environment. The remedial actions will be designed
to minimize any temporary inconveniences to the local population during
the construction phase.

o ;

The Stare of West Virginia has been consulted and agrees with the
approved remedy. One year following ihe completion of the remedial -
actior, operation and maintenance in the form of ground water monitrring
will be conducted by the State in nrder to assure rthe ecffectiveness of
the rémedy. The State will also be responsible for visual observation of
the restored treatment arsa to assure proper vegetation bas occurred and
erosion of the scils i3 not taking place. :

I have determined that the action being taken is appropriate when

balanced agatnsc the availability of Truse.Fund monies for use at ‘other
sites. . .

;. | o
/ M/.It- YL AT l ///

Dacte - ~ "Jame3 M. Seif]/
: Regional Administrator
EPA Region III
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Summary of Remedial Alternative Selection

Leetown Pesticide Site

A. Site Location and Description

The Leetown Site i3 leocated in extreme northeastern West Virginia
approximactely 8 miles south of Martiasburg, West Virginia.

The "site” {s actually composed of a aumber of areas of concern
relative to surface disposal of pesticides, agricultural use of pesticides,
and landfilling. The study area nas been derfined as the Bell Spring Run
and Blue and Gray Spriag Run watersheds from the areas of contamination
to the points of interest (i.e. potential receptors), 3as shown in Figure 1.

Land use in the study area is predominantly agricultural, dedicated
to pasture or forage/rowcrop production for dairy cattle operations.
This {s {n contrast to orchards, which were the prevalent land use in the
area {n the past. Habicut suitabilicy for terrestrial wildlife and
avifauna i{s restricted by the agricultural development. The upper reaches
"of the Bell Spring Run watershed are predomirantly dedicated to pasture
and rowcrop production. This portion of the study area also encompasses
‘the potential sources of environmental contamination. Fencerows within
the developed agricultural 'areas, as well as areas not presently being
managed for pasture or crop production, frequently support dense growths
of brambles that provide food, nesting, and escape cover for small mammals.

Small woodlcts {less than 50 acres) may be found in the lower reaches
of the watershed. In this vicinity they are accompanied by the most
significant wetlands found in the study area. The latter are found on
the lower reaches of Bell Spring Run, near National Fisheries Center
(NFC) Reservolr A, and in the vicinity of Gray Spring Run. These wetlands
have been mapped by the West Virginia Department of Natural Resources,
Wildlife Resources Division (WVDNR WRD), as Marsh No. 75, or the Ho -ewell
Marsh, although they do not communicate. The northern component of the
marsh occupies an area of 17 to 20 acres on Bell Spring Run, while the -
scuthern component is a more nondescript area within the immediate recharge
zone of Gray Spring. ’

The occurence of potential sources of contamination in the Leetown
area may be associated wich une or more of three distinct activities:
1) agricultural use of pesticides; 2) pesticide disposal; and 3) land-
filling activities. A total of eight specific areas of waste disposal
or accumulation were actually identified during initial RI study, as
shown in Figure 2.

Of these eight areas, two were the result of alleged disposal of
pesticide-contaminated debris from a fire that occurred in 1975 at the
Miller Chemical Company in nearby Ranson, West Virginia. These included
the- former pesticide .pile area and the suspected pesticide landfarm area,
Areas 2 and 4, raspectively, on Figure 2. .



! : Aeproduced from . s P
o best avallable copy. S
| - T = - e ) 7
IRt ,
- - - ~ .
! L mes A - - ,
B — - / -
o ) - s
= - - S. - z
~ - - - / ; _
- \\ - B - . /
N - - - P
N -~ ™,
- ~ L L Ts 2
s A e >
) 7 —
e % - ~ ii—*;i_ R iand -
L : = - ra— -
.7 - N /j .\ Q\ . -—__._... ;-_
, A R N /. NATIONAL FISH HATCHERY ‘ ~
S = S’ L ‘ND RESEWRCH STATION - -
N \\_ . X .’\ /\ — . .
. ~e .~ / . - .\ \ N . .
\§ ipe e % _— . N
/ ~ '-::' N -. h ¥ \4 - ~ _ .
QN , —— .
. ~_ - ~ -
: /)\ '.' / - ;

g v, .
. N . \.\ P
o . g . .
3 / \' l - e R ! .. . ]
P )

P - 7z - - ‘,.‘-. . - - t— —:—""—_ -
. S A ¢
{ '\ — ~—
_“ . o~ g -\ A
/ ‘ ' \/ “A , N - \\ -~
7 - AN [ - . - =
3 : - Ngms N N
/ - . \\. 7 N
I N N . ¢ '
2T . ~N - T '
i e '
7/ N
/ * ‘
;N cuemy.
e c - ~
, -(-‘— -.O -‘\.' . - .- . .
. N 138 v,
~ 3 <&/“l
—— ~ § .

a . 1 g ~
.- = = | APFROXIMATE BOUNDARY s ,‘——,‘-..a\ﬁ
7 CF STUCOY AREA - : R
- - = . T _‘/\.».."‘\ N
/ — . —— ___ - ~__- _,‘“ — . .

é)
®
S0

? .
N '
A
- N ( -
: L N !
) R
; A =
! ~?ml¢ | .

3
aa$§ MAP ?OA PORTION OF THE U.S.GS. MIDOLEWAY, WV GUACRANGLE (7.3 MINUTE SEMIES, IST®). CT
INTERVAL

LOCATION MAP Figure 1
LEETOWN PESTICIOE SITE, LEETOWN, WV
SCALE: ! *2200¢




@@@@@@@@E]

DEFINITION OF POTENTIAL CONTAMINANT SOURCES
LEEYOWN PESTICIOE SITE, LEETOWN, WV

LEGEND .
FOTLNTIAL CONTAMINANT SOUNCE
FORMER JEHFENSON ONCHARD
FOMMEN PESTICIE PULE AMELA
JEHFLRSON COUNTY LANDHR L
SUSHCILO PESIRIOL L ANLE M
FORHMER O FFERS . OHCHARD PESTICIOL MIAING St L
FORMER CramMM GHCHAKRD
FOHMEN CHIMM ONCHAMD FACKING SIR O

wvDOrs MANTENANCE GAHALL

PLANE (MG BASE MAP PR FRIL U S5 £ 1A LA s A Pl PV sy i eI aE. e,
CENILN, UAIR F MOMULRART L Ml 4 ragd

Figure 2

SCaLe e iLtt

w2




2=

Four of the contaminant sources are associated with former use of
the land for orchard production. The Jeiferson Orchard formerly occupied
an area of .approximataely 170 acres on both sides of Route 15/1. This
orchard was operated by Mr. ohn F. Ambrose from its pu-cchase in 1937
cuntil the late 19503 or early {963s., The segZment of the orchard to the
east of Route 13/1 was sold to John F. and Luola G. Rooinson {n 1966.

The present ownership of cthe cract to the west of Route [5/1 lies with
the U.S. Fish & Wildlife Service (USFS&WS), reptesen:ed locally by the.
Leetown Nacional Fisheries Center.

A pesticide mixing shed (Area S, Figure 2) was located at the
intersection of Route 15/1 and Bell Spring Run, at the extreme southwestern
corner of what (s now the Robinson property. This shed was used during
the active operation of the Jefferson Crchard to formulate pesticides.

.One of the apparent reasons for its proximity to Bell Spring Run was to
provide a ready source of water with which to siurry the powdered pestictdes
for spray applxca:ton. : .

A second abandoned orchard. the Criam Qrcho 'rd, was located on linds
now belonging to Mr. Lyle C. Tabb III. This site has heen noted as Area
6 on Figure 2. A former orchard packing shed presently stands approximately
{n the middle of Area 6 and has itself been identified as Area 7 {n the
figure., 'In addition to serving as a packing suwed for processing of the
crop from the orchard, the pastern protion of this shed was apparently
used for formulation of pesticides for application at the Crimm Orchard.
The EPA was first made aware of the presence of drummed materials i{n the
shed during the summer of 1984 by its present owner, Mr. Lyle C. Tabb III.-

The two resmaining sftes are active landfills. Area 3 (s the Jefferson

County Landfill, which has been in active operation since 1967 and has
beer under the control of the Jefferson County Commission since 1972.

The landf{ll presently occupies about 37 acres, about 70 percent of which .
has been backfilled and reclaimed to vegetation. The operation is
advancing from west to east and, while its estimated life {n 1984 was:
only 5 years, expansion onto adjacent land owned by Jefferson County

could extend its life for another 30 years or more.

The sacond landfill wichin the study area has been noted as Area 8
and 13 associated with the West Virginia Department of Highways (WVDOH).
maintenance garage at the intersection of Routes 15 and l5/1. Although
thiz area may havz been a local dump prior to the development of the
Jefferson County Landfill. {ts use i{s presently restricted to the WVDOH.
Access {s controlled via a chain-link fence. The access gate {s locked
whenever the maintenance garage is closed.

B. Site History

An understanding of the historical development of these potential
source areas is valuable in escablishing an overall perspective. As an
{ntroduction, however, Figure ] {dentifies present land ywnership within

the study. area, and traces historic ownership for several plots of iaterest.
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With the exception of residential parcels along roadwavs, most of the

lana {n the interior of the watershed {s presentlv held by the U.S. Fish
& Wildlife Service (USF&WS), represented locally by the Leetown National
Fisheries Canter (NFC), Julian and Luola Robinson, Jefferson County,
Willard Lloyd, William Edwatds, and Lvle C. Tabb III. Most of the land
is devotad to pasture or to the production of grain and/or silage corn
and small grains in rotation for dairy cactle feed. .

Historically, agriculcural use of pesticides refers primarily to the
use of DDT as a spray application to control insect damage to fruit. Two
orchards existed in the watershed at one time, The largest of these was
the Jefferson Orchard, operated by Mr. John F. Ambrose or lands now
belonging to the USF&WS and the Robinsosns. Mr. Ambrose purchased ploc 26
(reference Figure 3) on December 10, 1937. According to local accounts,
the orchard was liamited to this trace of -land, on both sides of Jefferson
Road (Route 15/1). A pesticide mixing shed was locacted at the intersection
of Jefferson Road and Bell Spring Run on the eastera side of the roadway,
Present rémaits of this shed include the stone foundation (approximate
dimensions: 50 feet square) for the first floor and a 12-foot square
concrete pad oa the southerr end of the foundation. The northern exposure
of rhe foundation is keyed into the topography, while a3 wall consisting
of 10 courses of concrete blocks separates the foundation from the concrete
pad. No superstructure for the building persists, although steel pipes,
approximately 8 feet on-center, protrude slightly from the conc-ete wall
adjacent to the pad. This dixing shed was apparently used to formulate
all of the pesticides used che the Jefferson Orchard.

In the late '50's or early '60's the Jefferson Orchard was abondoned.

At that time Mr. Amrose apparently pastured beef cattle on the property
before selling the portion of plot 26 to the west of Jefferson Road to

Mr. Acthur Dodson, Sr., and plot 26.2 to John F. and Luola G. Robinson.
Both of these transactions took place on October 27, 1966. Mr. Dodson
operacted the property as a dairy farm until {3 death, at which time the
operatioa of the farm was taken over by his nephew, Mr. Roy F. Dodson.

Mr. Arthur Dodson's son, Arthur, Jr., presently resides on plot 26.7,

" acquired i{n 1974,

Plot 26 was purchased by Albert M. and Felicidad C. Boholst on
December 20, 1977, from the Dodsons, who subsequently conveyed the parcel
to cthe Nature Conservancy on April 30, 1980 and to the USF&WS on March
6, 1984. Mr. Roy Dodson continues to operate the dairy farm, leasing
the land from the USF&WS through the NFC. ‘ .

The second orchard in the watershed was the former Crimm Orchard,
purchased as plot 23 by George R. Crimm on January 29, 1951. A packing
shed was located on a hilletop in the central portion of this tract. The
timber structure sciil remains, and is used by Mr. Lyle C. Tabb III as a
storage building for hay and straw. Mr, Tabb purchased plot 23 rrom Mr. .
Crimm on August 24, 1966. :
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The Crimm Orchard Packing Shed was apparencly used for pesticide
formulation, as well as for preparation of che crop “or shipment. Drums
containing liquid_pesticide formulations, and bags of powderad matarials
such as guthion and dinitro-ortho-cresol were discovered by Mr. Tabb in
the eastern porticn of the structure fn the summer of 1984. Mc. Tabb
notiifed EPA of his finding.

In response to this notification, the U.S. ZPA conducted an assessment
for removal action at this packing shed. After careful dnalysis and
considering recommendaticns from the Cencers for Disease Control, the Epa
decermined that no immediate threar was presented by the contamination
and no removal action was warranted. Subsequently, this area was added
to the "Leetown Site" for remedial consideration, since it was withia the
boundaries of the study area,

Pesticide disposal aceas are discinguished from areas of agricultural
application of pesticides w“icthin the vatershed. Residue containing
pesticides was allegedl; 2i:nnsed at the Former Pesticide Pile Area on
the Robinson property and at the Suspected Pesticide Landfarm, presentiy
located on property owned by Willard Lloyd. Both disposal activities

_allegedly took place sometime prior te the spring of 1981 and allegedly
may have. involved pesticides and other debris from a 1975 fire at the
Miller Chemical Company in Ranson, West Virginia, approximately five
niles southeast of the Bell, Spring Run watershed.

. Local accounts of the disposal activities agree only {n that Mr,
Arthur Dodson, Sr., was the principal. At the time of the alleged
incident, Mr. Dodson was operated a dairy fatm {n the area, as noted
above. One account {ndicates thac spreadable debris from the Miller
Chemical fire were landfarmed in 1975 on a tract of approximately 100
acres (Hughart 1981). This tract was being leased at the time of the
disposal by Mr. Dodson from Mr. Jeffrey Sagel, and {s now owned by Mr.
Willard Lloyd. This account further indicates that debris which could
not be spread were dumped on the Robinson property , also being leased
at the time by Mr. Dodson. : '

A second account suggests that the pesticide pile on the Robinson
property, while ariginacing from the Miller Chemical facilicy, consisced
only of lime slag and fine material cleaned from che facility during
norzal housekeeping operations, and had little to do with the fire
(Northeimer, 1982). The second account does not refer to any landfarming
of pesticides on the Lloyd property. .

[rrespective of the means by which the pesticide pile was placed on
- the Robinsoa property, initial concern was raised by representatives of
the Leetown NFC, based on -analyses of the pile done in 198]. These
analyses showed elevated levels of pesticides. During a subsequent site
inspection by the West Yirglnia Department of Natural Resources (WVDNR)
on August 2%, 1981, it was determianed cthat an area of about [,007 square
feet had been covered to a depth of about 4 feet with a crystalline
material. Samples of the material and {ts immediate surroundings taken
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’bv the WUDNR on October 27, 1981, showed elevated ‘levels of ilpha-BHC

pesticides (186,000 parcs per billion (ppb)) as well as DDT {37,000 ppb)
and DDE (63,300 ppb).

In 1982 the Miller Chemical Company agreed to cooperate in removiag
the pile, but continued to maintain that the pile di{d not contain pesticides
from che fire at its facility. Between April and June 1983 che Yiller
Chemical Company removed about 160 cubic yards of waste and soil material
from the pile area.

Two ongoing landfills represent the only significant, known acctivity
of this type with the watershed. Historically, the first of these landfiils
occupies land presently owned by the West Virginia Department of Highways
(WVDOH), and is located immediately north of their maintenance facility
at the intersection of Routes 6 (Darke Lane), 15, and 15/1. The solid
waste landfill, as well as an assoclated rvuad kill disposal area and
limestone quarry, are operated solely . for the use of the WVDOH, and are
rresently secured from unauthorized wvehicle access by a chain link fence. .
According to a local resident, however, this landfill operated ptior to
development of the Jefferson County Landfill, discussed below, as a .
refuse disposal area for local residents. In particular, aerosol cannisters
of DDT produced by the Dixie~Narco Company in Charles Town were disposed
of {a the landfill. These canniscers are known locally as DDT bombs, and
were used for topical appligation of DDT to cattla to control flies.
Typical waste haandling practices at the landf{ll a- the time of DDT boamb
disposal included burning che teEuse. A number of the cannisters allegedly
exploded during this process. .

The Jefferson County Landfill i3 located immediately east of the
WVDOH maintenance garage, across Route 15/1. This municipal and induscrial
waste disposal facility has been active since 1967, with the Jefferson
~County Commission assuming responsibility for {ts operation in 1972.

In 1981 the State Departwent of Health gave permission for the 3-M
plant in Middleway, West Virginia, to placa one truckload (approximately -
5 cubic yards) of sludge in the landfill daily. However, this approval
. Wwas rescinded when approcimately 600 cubic yards of the sludge was
deposited {n the landfill during the first two days of tne project.

The Jefferson County Landfill has been l.sted in West Virginia's
Open Dump Inventory as a potential candidate for further investigation
relative to liscing on the National Priorities Lisc. The first step in
‘this process, development of a Preliminary Assessment (PA), was .undertaken
by the WVDNR, Division of Water Resources, on April 4, 1984. It is
anticipated that this process will continue, with ultimate ranking of the
Jefferson County Landfill using the Hazard Ranking System (HRS), and
evaluation of the possibilicty of i{nclusion of the site on the NPL.
Since this was krotm to be the case, the actual favestigition of the
landfill focused on the potential offsite migration of contaminants
. throught the groundwater and surface water systems, rather than on
charactertizaticn of che landfill ttself. The primary purpose of this was
to determine the overall quality of the drinking water source (aquifer)’
in the Laetown Area, and, {f any contaminiation was found, to pinpoint
csources of that contamination to mitigace the problem.
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Similarly, the WVDOH landfill is part of an active facility and the
responsibility for maintenance and safe operation of .the landfill rests
with the WVDNR. The RI attempted to define the potential for contaminant
migration from this landf{ll via direct contact with landfill soils, but
did not attempt to fully characterize the contents of the landfill.

C. Remedial Investigation Scope

A tocal of 443 eavironmental samples were collected in various macrix
at different locations during the Leetown Pesticide Superfund Project.
Table | provides a breakdown of the number of samples and matrix for each
sampling area.

"D Hydrologlc Investigation {(Surface waters)

D~-1. Phvsical Daca:

' Local screams and their topographic drainage divides relevant to the
Leetown Pesticide Site are shown in Figure 4. The surface water drainage
system is predoainantly of the trellis type {n which streams of similar
order run parallel co each other and lie perpendicular to their tributaries
and receiving streams. 1In the Leetown area however, such drainage
apparently occurs through solution channels in the underlving limestone
bedrock. This i3 evidenced by the fact that most first order streams
-originate at free-flowing 3pr1ngs situated {n highly-folded and faulted
carhcnate rocks. Large portions of frdividual topographic drainage basins
above these springs are without defined stream channels, indicating the
presence of solution cavities which collect and transmic {nfiltrated
-rainfall.

. Local streams most likely to receive contaminants directly fr~n
sources in the study area {nclude Link Spring Run, Bell Spring Run, and
Gray Spring Run. Both Link and Bell Spring Runs originate at springs
located apgroximately 3/4 of a 3ile east of the Leetown National Fisheries
Center (NFC). Both streams flow westward past, and {n some cases directly
adjacent to, contaminated areas. Link Spring Run fourms a confluence with
Bell Spring about 1/2 mile east of the NFC, just south of the former
Criom Orchard. . Bell Spring Run continues westward through a manmade
{mpoundment of the NFC (Reservoir A) past Leetown Road.and into Hopewell
Run near the Handicapped Fishing Area.

Gray S:;ring Run actually originates at two springs (Blue and Gray)
located on NFC propertty approximactely 2000 feet southeast of the
acainiseration building. Gray Spring Run flows through a less developed
area of the NFC, past homes on Leetown Road and {uto Hopewell Run 1000
feet south of Bell Spring Run. Bell Spring Run receives surface water
runoff from the contaminated areas, as well as runoff frow the Jefferson
and Crimm Orchards. Surfize water and sediment, were obtained from Bell
Spring to assess the impacts of the contaminatea areas ‘including tae
orchards) on this surface water body and its aquatic life.



Table 1

Scope of Sampling During the Lzetown Pesticide Remedial InQescigation

Sampling Location

3ackgrchnd
(Non=Festicide Areas)

Crimm Orchard
(Tabb Property)

Crimm Orchard Packing Shed
(Tabb Barn)

Jeffersun Orchard
(U.S. FIW Property)

Jefferson Orchard
(Robinson Property)

Jefferson Orchard Pestic’ le
Mixing Area (Robinson Property)

Pesticide Pile Area
(Robinson Property) '

WV-DOH Garage Landfill
Sdspec:ed Pés:icide Landfarm
(Lloyd Property)

' Jefferson Co. Landfill

Nacional Fisheries Center/
Hopewell Pun Watershed

Residential Wells
Sprivrgs

Link Spring and
bell Spring Runs

v

Matrix"

3uffa~3 Soils

Matrix
Surface Soil

Surface Soil

Surface Soil

Surface Soil

Ground Water

Surface Soil

Surface Soil
Ground Water

Surface Soil

Ground Water

Surface Soil
Ground Water

Groqnd Wa:gr

Surface Water
Sediment

Fish

Ground Water

Ground Water

Surface Water
Sediment

Fish

Totals

# of Samples

Number of Samples

35

Fis

19

10

W

s
&» O

-

13
13
49
15

13

19
16

271
iround Wacer 52
Surface Water Je
Sediment 65
Fish 23
443

" Total
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D-2. Chemical Data: Sampling locations for the Bell Spring Run watershed
are {ndicated in Figure 5.
1

The analytical results indicate that surfice water samples from Bell
Spring Run do not contain organic chemicals found in soil samples from
the contaminated areas. The only Hazardous Substance List (HSL) organic
‘chemical decected in surface water;samples were di-n-butyl phthalace, -
pvrene, and acenaphthene. These analytes were identified sporadically
(less than 2 of 1% samples) and at low concentrations. Pyrene (4% ug/l)
and acenaphthene (6 ug/l) were detected in samples obtained at downstream
loctions, aither near the wetland area or immediately upelevation of {t.
These substances may be present because of {solated, small spills in the
area. These analytes were identified in only ocne of two duplicate samples
from the wetland area. Polynuclear aromatics (PAHs) were not idencified
i{n the three primary source areas and were ant detected at appreciable .
concentrations in any of the other areas investigated. The presence of
- these substances i{s not considered indicative of a PAH problem at the
Leetown Pesticide Site. Di-a-butyl phthalate was detected {n one sample
at a conceatration of 4 ug/l. This, and other phthalate esters are
common laboratory contaminarts. The sporadic occurrence of this substance
and the low concentration detected do not indicate that cthis substance
ot other phthalate esters are present in Bell Spring Run at levels of
concern. .

The results for inorganic analytes fur surface water samples indicace
that arsenic, copper, chromium, lead, mercury, and zinc are present in
Bell Spring Run. All but the arsenic concentration exceed the Ambient
Water Quality Criteria for the protection of aquatic life. Since inorganic
concantrations in surface water samples do not vary significantly froam
the upstream to the downstream locations, these concentrations may be
_representative of natural background levels. A summary assessment of the
impazis of these substances on aquatic organisms is provided in this
documents Health and Environmental Impacts Section, (Section K).

E. Hydrologic Investigation (Sediments)

Tabla 2 presents HSL pestizide and inorganic analytical results for
sediment samples collected from Bell Spring Run and Link Spring Run during
the RI. Various HSL organic chemicals were detected in sediment samples
ohcained from Bell Spring Run. Phenol and 4-methylphenol were detected
in three of twelve sédiment samples collected from the stream and the
downstream wetland area. Benzoic acid was detected in two sediment
samples obtained frcm Bell Spring Run.

0f the eignt areas srudies during the. Renedial Investigation, only
the Jefferson County Landfill constitutes a potential source of these
chemcials. Phenol and benzoic acid were detected in landfill monltoring
well samples at maxiaum concentratinns of 9 ug/l and Ll ug/l respectively.
The low concentraticns of these analytes detected i{n monitoring well
. samples and varioug aspects of the sediment results riiemseives ctend to
tule out the landftll as the source of these chemicals.
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Location

Bell Spring Run

Link Spring Pun

Marsh Area

7

Table 2

Sediment Analytical Results

Liuk and Bell Spring Runs

and Marsh Area at lLeetown

‘Chemic-1l

\ 5;5‘-DDT
4,4'~-DDD
4,4 -DDE
Arsenic

Lead

4'4'=DDT

4'4'-DDD

4,4 -DDE

Arsenic

Laad

4'4 -DDT
4'4 -DDD
4'4 ~DDE
Arsenic

Lead

Concentration Range

10-12 ué/kg

8.8~37 ug/%g

4.0-1640 vg/kg -
ND |

6.1-35 ag/kg

ND
6.0 Ugl’kg
6,1-8.3 ug/kg

12 og/kg

© 7-28 mg/kg

ND

26 ug/%g

100 ug/kg

ND

11-27 wg/kg

Detection Frequency

0/4 

1/4

2/4
“1/4

4/4
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Although phenol and benzoic acid were detected {a one sediment samnle
at relatively high concentracions (830 and 1,600 ug/kg, respectively),
they were not detected in a duplicate sample ob.ained at the same location.
This discrepancy indicates that eicher the concamination with these
chemicals 1s not extensive ({.e., it is very localized), or that these
substances may have been inadvertently {ntroduced to the samples during
extraction and praeparation. The fact that these chemicals were idencified
only in the one sample and at a substantial distance downstream in the
wetland area, is considered further evidence of only isolated contamination
with these substances.

The appearance of these chemicals in sediment samples Is considered
highly unusual, especially in Light of thelir absence in surface water
samples obtained act the same locacions. '

Pesticide compounds, {ncluding 4,4°'-DDT and metabolites, were identified
in numerous sediment samples obtained from Bell Spring Run. The
presence of pesticides {n sediments {s probably directly attributable to
surface water convection of contaminated soil from both the primary
" contamination zones and the former apple orchards. Sediments. obtained-
adjacent to the Robinson property pesticide mixing area contained the
highest levels of %,4'-DCT and metaboli{tes. This {s considered evidence
of the impact of the riusidual contamination remaining in this area.
Another area with relativel& high concentrations of pesticides (124 ug/kg
‘total DDT and metabolites) is the wetland area at the western end of Bell
Spring Run. This {3 an area where suspended sediments are expected to
settle; thus the presence of pesticides i{n this area i3 not unusual.

The results for i1norganic analytes presented {n Table 2 {ndicate that
fnorganic concentrations are similar {n sediment samples coliected along
the length of Bell Spring Run,

F. Hydrogeologic Invescigation (Geology)

The {nit{al phase of the gubsurface {nvestigation concentrated on
the suspected source areas of contamination as opposed to a comprehensive
hydrogeologic {nvestigation and monitoring network. A survey cf the’
nearby domestic water wells through discussions with local residents

.ravealed thact the majority of wells are deeper than 150 feet. 1In some
cases wells were drillec .ro this depth to .ncrease vield for trailer
sourts and farms, and in other cases permeability was low in the upper
part of the aquifer and dril'i{ng was advanced to {ntercept deeper, watet=
bearing fractures. Additionally. some of these deeocer vells ire cased
off through the upper part of the water table due to turbidity caused by
clay-filled cavities.

Since many of the domestic wells sampled are at least 150 feet deep
and showed no evidence of contamination {n previous sampling done by the
Jefferson County Health Deparcment (JCHD) and in the RI, the first phase
of the driliing program was designed to monitor groundwater qualiiy ‘n
the challow part of the aquifer close to the suspected source areas where

dilution and dispersion would be ‘minimized.

'
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During the first phase, 6 exploration borings were drillad and 14
monitoring wells were installed. Four wells were-inscalled at the former
pesticide pile area, 6 wells and % exploration borings around the periphery
of the Jefferson County Landfill aud 4 wells and 2 exploration borings on
or withia close prioximity. to the suspected pesticide landfarm area. In
addicion 1) residential wells in the Leetown Area were sampled and analyzed
for HSL Organics and Inorganics. Figure # (s a well and exploratory
Soring location map for the work undertaken in the remedial investigation.
To define flov directions and aquifer parameters, permeability testing
and dye tracer testing were conductec after monitoring well installation.

Borehole logging was conducted on 5 of the 6 exploration boreholes
(E~1, E-2, E-3, E-5 and E-6) and on monitoring wells MW=-18, MW-3, MW-SB,
My-7, MW=-8 and ¥W=-l1l. Extremely useful informacion was obtained on watar-
Yearing fracture systems, solutions channeling, and degree and extent of
fracturing in bedrock.

Logs utilized tn the {avestigation were spontaneous potential,
temperature, fluid conductivity, resistivicy, sonic, gamma, densicy,
caliper and neutron.

Three di{fferent methods of permeability testing were used to determine
aquifer parameters: packer tescing, constant head infiltration, and slug
testing. . ’
-F-1. Physical Data:

The Leetown Site {3 underlain by a sequence of steeply-dipping,
faulced carbonate rocks, and varying thicknesses of'residual soils. The
sice area i3 characterized by a very high degree of lateral variability
tn occurrence of geologic formations due to the extensive folding. In
addicion to this, the presence of a karst terrain with solutioning
activity in the carbonate bedrock contributes to complicate the hydrogeo-
logic setting.

A generalized strategic column {s {llustraced in Figure 7. A geologic
map of the Leetown area is found in Figure 8 and a geologic cross section
within the easternmost conococheague formation s presented in Figure 9.

In addition, a generalized geologic cross-section of the former pesticide
pile area i3 found in Figure 10. '

G. Hydrogeologic Investigation (Ground Water)

G-1. Physical Data:

The water cable aquifer within the-area of investigation {s a very
complex hydrogeologic system with many factors controlling ground water
flow. The folded and faulted Ordovician to Cambrian carbonate deposits
which make up the aquifer have virctually no primary porosity. Secondary
porosity, consisting of fractures, bedding planes, joints and cleavage
planes are the pathways for ground water flowing through bedrock. Many
of these secondary openings have been widened by solution activity wichin
the carbonate deposits. Conversely, calecite veins and fillings have



FraclL ZARK-BRACWA TD ALK, TTIASSNAL SANDSTINE
TCLINA, IND TmIN L MESTINE ‘3623 1T SCME LSCALEs,
SACARETUS N LIWER IEACHES. 220C - 15CS A Tmick

AQULTAKD

1

W MESTONE, DARK-GRAY 70 BLUE -BLACK, APHMANITIC ANO
CONGLCMERITIC, SCMETIMES ARGILLACECUS, "HIN ~3EDDED.
FEWN METABENTONITE LAYERS. ~SCOFT “miCX

- MESTONE, COVE-GRAY, APHANITIC.VERY PURE.-150FT THICK.

SCLOMITE LiGRT -GRAY, FINELY CRYSTALLINE CaLciTe
(E:NS COMMON. ~ 428 FT. THICK.

G
e BN,

— L MESTINE ANO JOULSMITE, LIGHT -GARAY, APHANITIC AND
\ ICNGLCMERITIC . CCCASSIONALY CHERTY =27%0 FT THCK.

Vem LPHER: LIMESTONE AND DOLCMITE, JCLIMITE NCREASING
f UPWARD.

[

\

OKDOVICIAN

MIOOLE: LIMESTUNE, APHAMITIC.

-

PALEOZOIC
ROCKUALE RUN

LOWER: LIMESTONE, APMANITIC ANO CONGLOMER!ITIC,
SOME OOLOMITE.

LIMESTONE, EDGEWISE CONGLOMERATE wITH SOME
APHANITIC ZONES,CUT-ANO-FILL STRUCTURES THRQUGHOUT,
CHERT STRINGERS RARE. /LGAL STRUCTUFES IN UPPER
ICNE. ~800 FT THICK.

~ CAHBONATL AQUIFEH

BEEKMANTOWN

— L IMESTONE,LIGHT -~ FQ DARK-GRAY, EDGEWISE CONGLO -
MERITIC,ARGILLACEQUS, WITH UNOUL AR SILTY LAMINAE.
100=-200FT. THICX

LIMESTONE, DARK - 8LUE -GRAY, APHANITIC, SILICEOUS
AND ARGILLACEOUS LAMINAE COMMON. SOME ECGEWISE
CONGLOMERATES, ESPECIALLY NEAR BASE. OCCASIONAL
COARSE SAND BEDS, ANO SANDY ZONE NEAR TOP. .
QOLITIC, DCLOMITIC, AND ALGAL BEDS COMMON.

~i1890 FT. THICK.

STONEHENGE

SIQUsr RS TOwN

CAMBRIAN
CONOCOCHEAGUE

—— DOLOMITE, DARK - SLUE ~GRAY, FREQUENTLY SANOY, SOME
AARTZ SANOSTONE, CHERY NODULES ANG ALGAL
STRUCTURES ABUNDOANT, ~228 FT. THICK,

(SOUACES: GRINSKY, (918, WOOOWARD, 949, WOOOWARD, ! 995, HOBOA. LT, AL, 1973, CNVIRCNEENTAL DATA, 198N PAGE, ET. AL., 1966},

. GENERALIZED STRATIGRAPH!C COLUMN. Flgure 7
~ 'LEETOWN PESTICIDE SITE, LEETQWN, WV

— a2 o + SVl W P TGP A




NATICNAL

Reproduced ‘from .\
Dest avalabie CORY. -
A T mame dym, J

< SHEARIES %

SINTER

“CTT RCASWAYTS wivE 3EIN
STYLZED TIR TLIAITY

- -

> RCAQwAY EGE~D MARTINSBURG FORMATION
-} axi$ OF SYNCLINE ({0ci | crameersauRG LiMESTONE
~—}— ANS OF ANTICLINE NEW MARKET LIMESTONE
== CONTACT MMESBURG STATION OOLOMTE
— Faur (Orr | ROCKOALE RUM FORMATION
rer  STRIKE ANG OIP . ONEMENGE LIMESTONE
«r  STRIKE AND OIP OF CONOCOCHEAGUE FORMATION
OVERTURNED BEDONG < .
SCURCE: JONES 8 DIEXE, 981 STONEMENGE
- GEOLOGIC MAP OF THE LEETOWN AREA | Figure &

LEETOWN PESTICIOE SITE, LEETOWN, WV

SCALE:1"22000'

i



ELEVATION IN FEET

&w SPRING ——-{GRAY SPRlNGl TABB SPRING

\\3\//\

GROUND SURFACE
N

/

// AN /'/

~{BELL sPRinG)

EAST
xl

/wsoo

T R | /4 ‘
\"},‘\’L ‘ \\\{ //-\.:/ \é‘w’;a 1y %p ’&
x,"}'ti“" "Ck ke, 4 aD "‘ ’{ / 1—250
Ay <
SEA
lLEVEL
-250
LEGEND
\‘Q
-N\ CONTACT ROCKDALE RUN FORMATION -
R\ ATTITUDE OF BEDDING | ////] CONOCOCHEAGUE FORMATION
. FRIOR TO EROSION
STOUFFERSTOWN MEMBER OF
INFERRED EXTENSION OF FAULT
\ PRIOR TO EROSION STONEHENGE LIMESTONE

FAULT (ARROWS SHOW DISPLACEMENT)

GEOLOGIC CROSS SECTION
LEETOWN PESTICIDE SITE, LEETOWN, WV
-SCALE:1": 1000  HORIZ,, 1" 100’ VERT. (VERT. EXAGGERATION (0x)

NOTE: FOR LOCATION OF CROSS SECTION SEE FIGURE 3-3

Figure 9



FURML R
PESTICIDL ik

530 . l 1ALl Pl b . Y
!‘.u Mw A r
520 A] /,,--‘"-‘ Y
e — ——171 1T } 7’ i
Y 1
\ \ A4
s10 | l‘i; lit“ ﬁgi "‘il l} {“‘!,i ’ o
:" “} 4;'} 411}'; Hb“ | I #M' b RESIDUAL CLAY 8
%1 R %;“r‘-}; :lg XN | |M | SILTY CLAY
+o03 AERHHARAAR |
" of (I R W il
32 (R i
-| (et el i At
o R || |’ "H
 fd I” * HIH‘!kH Hi o
il | “. n'n,uﬂ 1A ..,Hil:?%;;;;;%;}};! | i
480 H&}H{i smurreasvow ‘[ g{‘ EMBER m»‘ h.* 1
13 ‘ | ‘" ; i “l l; i ” NI
mgill‘l’ ){i%{'r:’] IMSTO Sl}‘
970 I IH i! ’}l! IMHIHI ;ll” “‘w' “ ]‘ l mm aro

Wl Lepth 1o Bedroch other (hea 4L boring 10cations 13 tnfersed (10m nearby Dedrach OulCrops. Mend buringy were
Grilted on the pesticide piie 1o selerming the presence of abience of shallow Dedroch.  The depih tu bedroch
uh b eartera quarter of the pesticide pile 13 snferred by projeciing Dedrock depth ol M- ) 1 o N2U°L
dreeclivn (epprosirele Sedrach stride) 250° onto the perticide prie.

Figure 10

NORiZ SCALE o ptnt

GENERAL IZED GEOI OGIC CROSS SECTION- PESTICIDE PILE AREA
LEETOWN PESTICIOE SITE, LEC TOWN, WV




-10~-

sealed some of these openings. The aquifer, for the most part, occurs
under watar cable conditions; however, local departures from the watear
table conditions are prevalent at some of the well locations.

Figure L1 is a water table contour map of the area of tnvestigation
under typical water table conditions showing an averall west, northwesc
ground water flow direction. This map compares favorably with a water
table contour map of the overall Leecown area prepared by Eavironmental
Data in 1981 (Jones and Dieke, 1981), Figure 12 {s a cross-section
parallel to the water table contours. C

Although the contour map is {ndicative of the overall ground water
flow direction, it masks the localized control that beddinz planes,
joints, Eractures, and thick residual clay deposits exert on ground water
slow {n this «arst environment.

The strike of the beds near the potential contaminant source areas
is approximately N20°E. In this area, bedrock is steeply dipping, creating
a potential groundwater flow component along both bedding planes and the
strike of bedrock outcrops. This would cause groundwater flow in an
approximate north-northeast and/or south-southwest direction which is
approximately parallel to the water table con%ours.

Borehole geophysical logging of the exploration borings and monitoring
wells {llustrates .the secondary porosity characteristic of this carbonate
aquifer. Water-bearing fractures and solution weathered zones are readily
idencifiable on the logs of borings with moderate to good permeability.
Boriags with low permeability were difficult to correlate hydrologically,
and generally did not show conclusive results from the geophysical logs.

Recharge to the aquifer {s the result of precipitation and infiltracion.
Response of the aquifer to precipitation events is variable in rate and
magnitude and is dependent on the laterconnection of the ground surface
to the aquiter and the localized storage capacity of the aquifer.

Dye~tracer testing of the aquifer confirms the localizad, muii.-
directional flow within the system. Significant precipftation events
were found to increase the flow velocity drastically withia the groundwater
system and flush groundwater from temporatry storage. '

Ground water flow direction and velocity are highly controlled by
seasonal influences, only a portion of which were actually reflected in
the dye-tracer study performed as a part of the RI. Based on the
observation of dyes in Gray Spring, velocity of groundwa:er flow appears
to be in excess of 100 feet per day (ft/day). This £low velocity apparencly
resulted from a sudden {nflow of water to the system as a result of
dramatic increases in infiltration. Under low water table conditions,
hovever, groundwater flow rates are not driven by tnflow. and appear to
be extresely low.

" The storage capacity of the aqﬁifer appears rvather large, based on

the conczncraclons of tracers remaining {n the injection wells after 5
non:hs. '
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G-2. Chemical Data:

Sampling of the monitoring wells installed during the Phase 1 wells
revealed no evidence of pesticide contanination. While it is likely chat
the network of 1% monitoring wells over an area as large as the site may
not e adequate to monftor the karst aquifer, the very low water solubility
of pesticides and their high :endency to adsoro to sediment make zroundwacer
contaminacion unlikely.

An example of the immobilicy of the pesticides occurs at the former
pesticide pile area where high concentrations of contamination {n this
area appear confined to the upper 6 inches of clay soil in the pile area
and adjaceunt surface drainage. The aquifer in this area occurs under ~
unconfined laminar flow condicions with a depth to the water table of
only 15 feet. Infiltration to the aquifer after storm events was found
to be rapid in this area. Yet monitoring wells located 200 feet downgradient
from the center of the pile area show no evidence of contamination.
Organic and {norganic results for ground water samples obtained from
monitoring wells in the vicinity of the former pesticide pile area indicate
that ground water in chis vicinity {s not ccntaminated by neither pesticides
nor the  inorganic cor “aminants of concern (arsenie, lead, and mercury).
The assessment cf ground water contamination potential for pesticides
tevealed that contamination in this area does not pose a threat to ground-
war:r. Modeling {ndicates that approximately 200 years will transpire
bevore the 4,4'-DDT will {nfiltrate throught the vadose zone to the
water table. The predicted worst case, long-term concentration, is
approximately 4 x 10-2 ug/l. Additional groundwater investigation in this
area because of concern over pesticide contamination appears unwarranted.

No organic or pesticide contamination was detected in monitoring
wells near the WVDOH garage. In addition, lead and octher inorganic
analytes were not detected (above drinking water standards) in the
groundwater samples obtained from the monitoring wells near the garage.

Table 3 summar{zes the organic and inorganic chemicals detected {n
Zroundwater samples from monitoring wells near the Jeffersun County
Landfill. The table reveals that onrly low levels of readily leachable
volatile and acid extractable organic contaminants were detected {n these
groundwater samples. 1,l-dichloroethane, tezrachloroethene, trichloroechene,
1,2-dichloroechene, phenol, and 2-butanone (methyl ethyl ketone) were
detected tnfrequently and ac low concentrations (i.e., less than three
samples contained each of the organic chemicals, and with the exception
of methyl ethyl ketone (38 ug/l), no organic substance was detected in
excass of 5 ug/l). These results, as well as those for residential and
domestic wells sampled in the Leetown area, indicate very limited {mpact
on groundwater quality attributable to disposal of organic wastes {n the
county landfill.
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Tadle 3

HSL CHEMICALS DETECTED IN GROUNDWATER SAMPLES
JEFFERSON COUNTY LANOFILL MONITORING WELLS
LEETOWN PESTICIDE SITE
LEETOWN, WEST VIRGINIA

(Based on analytic resuits for samples collected by
NUS Corporation, 1385)

Source: NUS Corpération, pittsburgh, Pennsylvania, February 1986.

zing

Concentration . Dataction
CAS # Chemical Rarge (ug/l) Fraquency
Organics .
78-93-3 2-butanone 38 1713
75-34-3 1.1-dichioroethane 3-5%5 2/13
127-18-4 - tetrachloroethene 2 (ah) 3/13
79-01-6 trichioroethene 1-3 2/'3
156-60-3 1.2-dichlioroethene 2 1713
108-95-2 phenoi 6-9 33
65-85~-0 benzoi¢ acid 11 1/13
84-74-2 di-n~-butyiphthalate 118 1713
: Inorganics .

7429-90-5 aluminum S8 - 190 8/13
513-77-9 barium 57 - 245 13713
100-44-7 beryillium 0.8 - 0.7 .2/13
7440-43-9 cadmium 8.4 1/13
7440-70-2 calcium 59,490 - 184,600 13/13
7440-47-3 chromium 43 - 15 4/13
7440-48~-4 cobait - 11 ~- 14 2/13
7440-50-8 Lopper 5.7 - 10 5/13
1309-37-1 iron 13 - 10,200 4/13
7439-92-1 laad 8.2 - 12 3/13
7439-95-4 magnesium 7.229 - 24,950 13/13
7439-56--5 manganesa 18 - 1,850 12/13
1 7440-02-0 nickel 24 - 29 2/12
7440-09-~7 potassium 3,170 - 14,000 13 13
7440-22-4 stiver 8.2 -83 2/13
7440-23~-4 sodium 6,190 - 37,710 13/13
7440-62-2 vanadium 11 - 111 2/13.
-7440-66-6 6.8 -39 7/13
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Lead was present in landfili groundwater samples at a maximum
concentration of 12 ug/l. Additional low=level contamination-with such
trace elements as cadmium (6 ug/l) and chromiuam (15 ug/l) was detected,
but only sporadically, ard resulcs were not duplicated during successive
sampling rounds. The sporadic occurrence of lead and other inorganic

concentrations. indicate that syhstantial amounts of metals are not being’
veleased form the landfill at this time. Substantial amounts of clay ara
present {n the overburdea in the Leetown area. The clay and the expected
high concentcatiouns of calciua carbonate in this karst area may substantially
retard release and transport of metals via precipitation of insoluble

salts (carbonates) or through- catfon exchange.

H. The Biotia Investigation

Potential receptors of contamination from the Leetown Site include
the local biota, principally aquatic life and waterfowl. No specific
survey of naturally-occurring terrestrial vegetation was conducted, since
this medium appears to be neither a potential receptor of contamination,
noc a means of contaminant traasport. Over half of the watershed consisgts
of pasture or {s under cultivation. Clearing of land for agricultural
use. and ac-ive management of cleared areas for crop production répresent
the most significant impacts to terrestrial vegetative habftats within
the watershad. ' Most of the land near the potential sources of contamination
is in pasture or row crop production, providing little diversity of
habitat for colonfzatfon by wildlife. Most of the diversity of cover
types in these areas in provided by fencerows occupied by woody shrubs

~and ,brambles.,

H=1. ¢ :atfe Survey:

A primary objective of the aquatic survey at the Leetown Site was to
2valuate the potencial for adverse effects to fish and higher trophic
levals, including man, as a result of accumulation of contiminancs vi{a
the aquatic food chain. In addition, the general condition of the aquatic
community was investigated as an indication of the overall extent of
contaminant {mpact to the watershed. : : '

The aquatice Survey consisted of fish collection for tissue analysis
to determine potential uptake of pesticides through the aquatic food
chain, collection of benthic macroinvertebrate samples to serve as an
indicator of the extent of contaminant iampact, and subject{ve assessment
of the-aquatie community. Subjective assessment of che benthic sample
collectfons {n the field indicated that further fdentif{cation and
classification of the samples would Frobably noet yield diversity indices
sufficliently different from one another. The henthie samples were therefore
consigned to secure storage and were available {f necdad to supplemenc

- the ongoing evaluation.

H-2. Fish Survey:

A cotél of eighe sampling staiions were selected, representative of
the Bell Spring Run, Hopeweil Run, and Blue and Gray Spring Run watersheds,
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and the National Fisheries Center (NFC). An overall ecological assessment

of the aquatic community was conducted, and fish tissue samples were

obtained to be analyzed for both organic and inorganic constituents of .
the HSL. Sampling procedures adopcted for the survey included electrofishing,
seining, gillnetting, and use of minnow traps. '

H-3, Physical Daca:

A total of 25 benrhic macroinvertebrate samples were collected,
preserved in 10 percent formalin, and placed in secure storage . As

_ noted above, a decisfon was made based on field examination of the benthos

to defer further evaluatioa of the benthic samples.

“A total of 4,91l [lsh were collected during the aquatic i{nvestigatlion.

- These fi'sh represented 7 families and 16 species. Totals of 23 and 20

camples of adequate weight for laboratory analysis were prepared for
respective analysis for organic and inorganic congstituents on the HSL.

Based on a subjective evaluation of the numbers of individuals and
species found in che collections from Bell Spring Run and from the drainage
from Blue and Gray Springs, {t appears that all crophtic levels are
represented, and that the overall community structure {s stable. No
significant evidence was found, for example, i{n the Bell Spring Run
collections made in the vicinity of the former pesticide mixing area
{ndicating adverse effects on the fich population.

_With respect to subjective examination of the benthic community,
there appears to be evidence of nutrient i{nput {nto Link and Bell Spring
Run. from pastuces and crop areas. In particular, this was noted in the
vicinity of Bell Spring Run and Route 15/1, in an area that was at one
rime a pig sty. It did not appear, based on the available data, that
significant additional information would be obtained by a more thorough

evaluation of the 25 benthic samples currentiy preserved and in secure
storage. ’ . :

H-4. Chemical Data:

HSL organic and inorganic analytical results for fish samples obtained
from Bell Spiing Run are presented in Table 4. Since fish are free to
aove along the entire course of Bell Spring Run, specific samples previde
no indication of contaminaticn in specific locations. Because of their
bioconcentration factors, pesticides display a marked tendency %o accumulate
in tissues of aquatic organisms. This phenomenon i3 verified by the
analytical results for fish tissues. .Total concentrations of pesticide
compounds ranged as high as 1,800 ug/kg. Pesticides were the only organic
analyces detected {n fish ti{ssues, reflective of their bloaccumulative
tendencies and their pervasiveness {n the surrounding watershed.

he predominant {norganic substances detected in the various source
areas (l.e., isrsenic, mercury, and lead) were virtually undetezted in
fish tissue,. Other analytes detected i{n surface water samples above the.
Amblent,Watar Quality Crliteria for prntection of aquatic life ({.e.,
chromium, copper, and zinc) were found {n fish tissues at ~elatively low
levels. These trace elements occur naturally {n the envirorment and are

3



Tab_lo )

HISH SAMPLE ANALYIICAL RESULLS
Btil BPRING MM
s LEETOWN PESTICIOE SITE
1ECTOWH, WEST VIRUBMA
Flesulte repocied in ppg)

g ,
. . '
Sampie Nunibes "now i 008 1092 1F-80) LN 11 H-0V9 "o [T X}

Lucation Helt Spring Dol Speing Maish Masoh Bell Spulng Beli Spilng Bel Spilng Maiah
Sample lype Mmow-Cumpg  Minnow -Comg Coip Gilet Cacp orgens Oup -007 Sculpin/Dece Ccmp  Sculpin/Dace Comp  Mlnnuw Lump
Potcont Lipid 24 [ o7 ' 8e 20 27 30 . Jo
Chamical Ssmpts Date (TYAY Y2 V) 10215704 11718784 _1)/15/p4 11/15/84 13/15/84 18/15/04 S 74 LTS SO
Phihsicis Lelers
disthiyl phihslate : 190J0R 4108 R
¢ o Lutyl plubhaiate | 8008 R S406 R §.20000
bis(2 ethytheayljphthalate o ‘ -
ostk kdas N Clin : - . .
a4 Nt 600 1. 000 "o 150A %0 1.300 30 6’0
44 OO 62 "o 119 HoR® - . . 8 1] 30 o ”
4.4 Lol _ . " )
Sliscol Comgp ds - .
# alnusudiphenyisaine . . : ’ . . 120481
nosganics (mgNg)
alumbin ' 1] ) '8 LiY) 17 . 30 2 364
battuin e 24 8 .08 L] 24 E 22 te 30
calcum V. 400 15.300 470 §.640 14.820 12.300 10,300 B ] B 1)
shzambuen [ 3 V) Q68 o ) [ W} el [ 1) 0 51 oM
.coppes y 2 2 "e 3 e [ X ) 0 9 0s)
Won . 10 1] [ ] : 150 [ 1] 40 40 L1 .
Y \ on : : Co
n.agneshun pl] ] 48 270 (11 E11Y 380 ja 38
nangansss ‘ s 4 ) Y 020 (37 Y ) «en 42 ) 48)
kel e e s N . [ N} ‘86 o e . o e 0 63
potssshun’ 2.6%0 2.900 480 3.180 2.5 2.450 ’ 2.2% 2,240
selenln 0 84) .8 ) 0.7 8 08) . e 41 . 0 523
sodium [31] 1.100 218 [ 1} ] [ 1) [ ¥{] 183 1.100 |
(1] 8 an 0 40A .30 o SR [ ¥ ‘0 14R . 0 s6n
vinsdium [ T} e 00 o n o N ) [ Y]
anc 1] a2 a6 e 9 » n . 44



-la-

Zenerally necessary constituents for normal body functions. The maxiauam
concentrations of these chemicals were detected in the organs of a bottom
feeding fish (carp). The concentrations detacted in the edible porction
of this fish (i{.e., the fillet) were much lower than these levels.

I. 'Soils Investigation

I-1. ~ Background Samples:

Historical evidence and chemical analytical results for surface soil
sampleg collected in the vicinity of the site indicate that agricultural
pesticides have been used {a the past and are presently found in the soil
at background levels in areas ocher than where direct agriculcural
application occurred (orchards and crop fields). Background concentrations
have been established for comparative purposes to aid in identifying
contaminated areas. Since {norganic HSL chem{cals occur naturally in the
ambient environment, results for samples obtained in hackground areas
provide a means of gauging the extent of contamination with trace elements.

- Table 5 presents background levels for HSL organic and inorganic
substances detected in samples collected in areas where no evidence of
pesticide use exists. Concentration ranges for detected chemicals and
~average values for each analyte are also presented in Table 5.

, . ' : )
4,4'-DDT and 4,4'-DDE were sporadically detected in background

samples at relatively low levels. Toxaphene was detected in a background

composite sample at. a concentration 1,179 ug/kg. This i3 considered an

anomalous occurence; actual background toxaphene concentratione are

considered nearer or below the lower end of the reported concentration

range. The presence of these pesticides in background samples are indicative

of the use of these substances for agricultucal purposes. Their presence

‘in areas ather tnan those specified as agricultural areas such as orchards

or other crop fields [s probably attributable %o surface water or atmospheric

transport. -Although these substances were detected in some '

background samples, chelr occurence was. somewhat sporadic, as shown by

the frequency of occurence. .

Five of the twenty-six background soils samples were subjected to
fnorganic analysis. Table 5 indicates that all but two analytes were
datected {n all five of the samples submittad for {norganic analysis.
Arsenic and sodium were detected in oniy three of the samples.

1-2. Suspected Pesticide Landfarm (Lloyd Property):

Numerous organic compounds were detected in samples from the suspected
pesticide landfarm, including: ctoluene, phthalates and polynuclear
aromati{c hydrocarbons (PNAs).

Pagticides detected {n samples from the suspected pesticide landfarm
include alpha-BHC, beta-3HC, delta-BHC, gawmma~BHC (lindane), aldrin,
naptachlor epoxide, dieldrin, 4,4'-DDT, 4,4'-DDD, 4,4'-DDE, endosulfan
11, and toxaphene. Of chese analytes, only toxaphene was detected
frequently (i.e., {c 35 of 73 soil samples collected {n thfs area).
Concentrations of toxaphene ranged as high as |,1n0 ug/kg (ppb). Other

\



Table 5§

HSL CHEMICALS DETEGTED IN BACXGROUND SOIL SAMPLES
: LEETOWN PESTICIDE SITE
. LEETOWN, WEST VIRGINIA
: (Based on analyticai resuits for .
sampies collected by NUS Corporation, 1384/1985)

Syrface Soil Sampies

7440-65-6

Zn = standard deviation based on n (26 or 9) occurrencas

22-41

Concantration Detaction
CAS# Chemicat Range - ‘requency Averaae
Orzanics (.g/skg)
30-239-3 4 -00T7 . 5.0 128 0.2
T4-54-8 4. .4-00E 4.3-36 5/285 31
toxapnena §2-1.178 3/26 110
Inarganics (mag/kq) -
7429-30-5 aluminum ; 8,450-15,000 5/S% 11,000
7440-38-2 -arsanic 6.5-7.8 3/5 42
- 313-77-9 Barum 82-74 , 5/8 - 8%
100-44-7 beryilium 1.3-1.7 5/5 .14
7440-70-2 calcium 1.310-2.730 5/9 2.100
7440-47-3 . cnhromium 23-38 S/% 29
7440-48-4  cobalt 9.8-19 - 5/% 14
7440-50-8 copper - 9.5~-16 5/5 12
1309-37-1 iron . 17.900-27.800 3/% 21,000
7439-92-1  lead 17-30 5/5 22
7439-95-4 magnesium 314-3,860 5/% 2.100
7433-3€~-5 manganese 510-1,110 5/5 840
7440~-32-0 nickel 11-19 5/8 14
' 7440-09-7  potassium 341-1,160 5/5 | 6a0
7440-23-4 sodium 19-386 3/5 18
7340-62-2 vanadium 32-50 5/% 36
une 5/85 33

Sourca: NUS Corporation, Pittsburgh. Pennsylvania, February 1S86.

1.0
R

290
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pesticides were detected infrequently, and at relatively low levels, in
contrast to the toxaphene concentrations. . Toxaphene is one of the most
wacer soluble, and hence, most hvdrologically mobile pesticides detacted

in soil samples from the Lloyd brope:cy.‘ Modeling efforts indicated chat
even this most pervasive, concentrited, and mrbile chemical may contamiace
groundwater beneath the suspected landfarm ar theoretical worst case
concentracions of approximately 4% v 10 -3 ug/l (below the minimum instrument
decection limits). Potential human axposure may occur through direct

dermal contact or through inhalation of fugitive dust or vehicular tillage
amissions. ’ ) - ’

~ Contamination with other organic analytes (including various volatiles,
phthalate esters, and polynuclear aromatic hydrocarbons) is also evident.
These substances wera infrequently detected and concentrations were
~ generally on the order of instrument detection limits. Groundwater
contamination with these chemicals is considered unlikely in light of che .
results of the toxaphene modeling effort, the low concentrations detected,
and the generally immobile nature of these chemicals.

Comparison of the inorganic results at the suspected landfarm with
the background levels presented in Table 5 raveals that most [norganic
analyces were detected at background levels in the Lloyd property soil
samples. Exceptions {nclude antimony, arsenic, cadmium, lead, mercury,
selenium, silver, and tin. Of these, all but lead were detected infrequently
(i.e., in less than 10 of 68 samples collected). The sporadic occurrence
of these substances and the relatively low concentrations indicate little
inorganic contamination in the suspected landfarm. Although lead was
detected somewhat more frequently (i.e., in 46 of 68 samples), only seven
samples contained lead above the maximum detected background concentration
of 30 mg/kg. Of cthese seven, six samples contained lead at a concentration
below 40 mg/kg. The only apparent anomalous occurrence was the presence
of lead in one sample at a concentration of 133 mg/kg. Lead and other
trace element concentrations do not seem to differ significantly enough
from background to indicate an inorganic contaminant source on the Lloyd
propertye. ' '

- 1-3. Criom Orchard (Tabb Property):

4,4'-DDT and 4,4'-DDE were present {n soils in the former Crimm
Orchard in excess of "natural™ soil background levels of areas not
associated with pesticide application. Concentrations ranged as high as
2,447 ug/kg (ppb) for 4,4'-DDT and 1,774 ug/kg (ppb) for 4,4'-DDE. The
presence of the pesticides in soil samples from this area {s considered
indicative of the use of DDT for agricultural purposes. This orchard
contained the lowest concentrations of 4,4'-DDT and metabolites of any of
the orchtard areas sampled. Thus, it {s considered likely that the use of
pesticides in this area was not as prevalent as in other orchards i{n the
study area. These samples can be used as background samples when compared
to disposal areas (i.e., Pesticide pile mixing areas) which are located
within the boundaries of the former orchards. The formulacion (i.e.,
mixing of solid matrix pesticides with water for spraying or bomb
applicacion) and storage of pesticides was practiced in an apple-packing
shed {a this area. Orums contaianing pesticide substances were found in
this shed during the NUS investigation and pesticides were detected in
soil samples frow beneath the shed and in its immediate vicinicy.

i
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Pesricide concentrations in this area are in excess of bYoth "naturai”
soil background levels and the pesticice concentrations detected ia soil
samples from the Crimm Orchard proper. : '

Summaries of analytical results for soil samples collected in and
around this packing shed (also refarred to as the Tabb barn) are presentad
in Table 5. This table reveals that 4,3'-DDT, 4,4'-DDD and 4,3'-DDE ara
present in ~his area at wmaximum concentrations of 9,000, 4,000, and 9,000
ug/«g (ppb), respectively. '

Total :oncentrations of 4,4'-DDT and metabclites reached 22,000
ug/kg fa che vicinity of the packing shed (a sanple from below the floor).
This maximua value is in excess of boch the “nacural” soil concentration
of approximately 4 ug/kg and the "background™ Crimm Nrchard concentration
of approximately 4,000 ug/kz.

‘Resulzs for inorganic analytes detected in samples obtained from
this area are also presented in Table 5. The following analytes were
detected in these samples i{n excess of background concentrations: arsenic,
cadmium, copper. lead, mercury, silver, tin, and zinc. Of these, arsenic,
zercuiy, lead, and zine were detected frequently and at concentracions
considered significancly {n excess of background. Arsenic, lead and
mercury are of some concern from a toxicological viewpoint.

. $

I-4.+ Jeffarson Orchard (USF&W Property):

Table 7 summarized the HSL organic results for soll samples obtained
from the Jefferson Orchard located to the nortn of Bell Spring Run and
west' of Reute 15/1. Various phthalate esters, polynuclear aromatic
hydrocarbons, and benzof{c acid were detected {n these samples. Tuese
results were all quantified below the method detection limits ior these
samples. These results are considered of relatively little significance,
in view of their sporadic occurence, particularly when contrasted with
the results for pesticides detected in these samples.

5.4'-DDT, 4,4'-DDD, and 4,4'-DDE were detected in all five samples
obtained from this orchard at maximum concentrations of 7,600, 300, and
8,000 ug/xg (ppb), respecrively. Such results are evidence.of extensive
use of pesticides in this orchard, These concentrations are higher than
those detected in the Crimm Orchard. Total 4,4'-DDT and metabolite
concentrations range to approximately 16,000 ug/kg. .

The results of these samples can also be used as background levles
when compared with disposal areas, such as the pesticide pile and the
mixing areas, that are located within the former boundaries of the old
orchards.

Inorgzanic samples from the .orchard area indicate levels of Arsenic at
38 ag/kg on average with a maxinmum detection of 53 mg/kg. Lead levels in
these areas are detectud at an average of 209 mg/kg, and a saxiamum of
341 2g/kg.



HSL CHEMICALS DETECTED IN SAMPLES

Table 6

FROM THE CRIMM CRCHARD PACKING SHED (TABB BARN)

LEETCWN PESTICIDE SITE
LEETOWN, WEST VIRGINIA

~ (Based on analvtical results for

samples collected by NUS Corporation, 1985)

Cherrical

. 7440-50-8
1309-37-1

7439-92-1

7433-95-4
7439-396-5
7429-97-6
7440-02-0

7440-08-7

7440-22~4
7440-31-5
7440-62-2
7440--66-8

Qrganics (ug/k;f

2.4-00T
4.4-D0D
4.4'-COE

Inorganics ‘m /X

aluminum
arsanic
barium
cadmium
calcium
chromium
cobalt
copper
iron

lead
magnesium
manganesse
mercury
nickel
potassium
silver

tn .
vanadium
zing

Source: NUS Corporaticn, Pittsburgh, Pennsvl\'anii, ~Febfuarv 19886.

'

Surtace Soil Samoles

Concentration

Range

20-9.000
100-4.000
30-39.000

'5.383-10,498

3-26

50-37

0.7
6.608-38,115
10-31-

: |
12-80 -
6.625~17,022
63-725
591-2.569
33-655
0.18-0.52
5-8
527-976

1 (both)

7

7-28
52-234

Frequency
ot Occurrance .

5/5
3/5
5/5

5/%
5/5
4/5
1/%
5/5
/5
8/S5



Table 7

HSL CHEMICALS DETLCILD IN SAMPLES 1ROM THE FORMER JEHELRRSON ()numuu (USIEWS PrOPLRRIY)
: JLETOWN PESTICIDE SiIL
LLEVTOWN, WEST VIRGINIA
(Based on analytical rosulls tor samples collecled by NUS Carporatior, 198%)

Sutlaco Soil Samples

_CAS " Chomical. o Com.eulmlmu Range (pu/k.ﬂ , l)oam lum lu.qm ", yIA
B4 66-2 diathylphthalale 1,240k WY
84-74-2 di-n-butyl phthalats 58YK - 1.240K A%
117-81-7 bis{2-ethylhenyl)phthalate - S09K - 1,220K : am,
91-20-3 naphthaiene SHIK , 1%
129 00-0 pyiene 883K : SYR
" 0h U O - henzoic acid N . 8.830K . i
50-29-3 4.4'-0D7 4,500 - 7.600 Y S
14-54-8 -, 4.4 -D0DD ' ' 80 - 300 ' LW o

12-%% 9 4.4 -DDE 2,900 - 8,000 . HYLN

K - laboralory qualitier indicating compound presemt below the detection limil provided.
~ Sowrce: NUS Corporation, Pitisburgh, Pennsylvania, February 1986. .
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[-35. Jefferson Orchard (Robinson Property):

Numerous soll samples were obtained from this properczy, with the
majoricy taken from areas influenced by the former pesticide pile area.
3501l samples indicative of agriculctural use {(orchard) include one composice
soil sample from the orchard area proper, and several samples f{roa the
vicinicy of the pesticide mixing area. :

Organic results for the composite soil sample obtained in the
easternmost nrotion of the Jefferson Orchard are prasencad ia Table 8.
These results indicate that 4,4'-DDT and 4,%'~DDE are present in surface
soil concentracions of 7,130 and 6,925 ug/«g (ppb), respectively. Thus,
it appears that agricultural background concentrations of %,%'-DDT and
its metabolites are -approximately 14,000 ug/«3z (ppb) in this area. This
is similar to concentrations detected on the USF&WS property. Trace
element concentrations are expected to be similar to "natural™ soil
background levels (Table 5).

Inorganic levels from the Jefferson Orchard at the Robinson Property
show ars2nic in the soils at 117 ag/kg (avg.) and lead in two samples at
475% ag/«g and 991 mg/kg. '

I-6. Former Jefferson Orchard Pesrticide Mixing Area (Robinson.Property):

Results for samples obtained from the pesticide mixing area located
on the Robinson Property (Table 9), reveals the presence of msthylene
chloride, di-n-butyl phthalate, 4,4'-DDT, 4,4'-DDD, 4,4'-DDE, and endosulfan
‘'sulfate. Methylene chioride and di-n-butyl phthalate were detected in
one of six and two of seven samples, respectively. Methylene chloride
was detected at a concentration of 46 ug/kg. Both di-n-butyl phchalate
results were present in the laboratory reagent blank associated with the
samples. Both methylene chloride and phthalate esters are common laboratory
contaminants. The sporadic occurrence and relatively low concentrations
of these substances do not {ndicate any substantial contamination wich
HSL organic analytes other than pesticides {n this area.

4,4'-DDT and its metabolites, as well as endosulfan sulfate, were

detected at much higher concentrations and generally more frequently in
soil samples from this area. 4,4'-DDT, 4,4'-DDD, 4,4'-DDE, ‘and endosulfan
sulfate were detected at maximum concencrations of 59,000, 50,000, 48,000
and 59,000 ug/kg (ppb), respectively. The concentrations are in .excess
of the concentrations detected {n both "“natural™ soil and “"background”
Jefferson Orchard soil and may e considered resfdual contamination
associated with formulation of pesticides in chis area. '

In the Mixing Area arsenic was detected in composite samples on the
average of 62 mg/kg and lead at 199 mg/kg.

I-7. Former Pesticide Pile Area (Robinson Party):

Table 10 presents a summary of the pesticide and {norganic chemicals
detected ln soil samples from the ‘ormer pesticide pile area.
Hexachlorobenzene, chrysene; phenanthrene, fluoranthene, alpha-BHC, beta-
BHC, zamma-BHC, 4,4'-DDT, 4,54'-DDD, 4,4'-DDE, and endrin were detected.
Except for the pesticides, all organic analytes were quantified below

)



HSI1 curmicars DEVLCTED IN SAMPLES FROM THE FORMER. JEHERSON ORCHARD
LELTOWN PESTICIDE SITE
l(l:lOWN WEST VIRGINIA

Table 8

(ROBINSON PROPLRTY)

{Uased on analyucal resulls fog samples collected by NUS Corporation, 198%)

Surtace Soil Samples -

CEAS v . Chemical
W29 3 4.4-DDY
/12 L% Y 4.4 -DDE

l CASY - Chigmicasl Abstract Servicae No.
NUS Corporation, Pittsburgh, Ponnsylvania, February 1986.

Sune

Con..enmmon Range {1g/kq)

_Detaction frequency

3 7.130 ' "
6,925 | 1”1



CAS 0

75 09 2

84 74 2

L-29 3

74 54-8
12-9%-$%
Wi o’ 8

7429 90 S
7440 30 2
513-77-9
100-44-7
7440 20-2.,
7443i-47-1
7440-48- 4
7440 50 8
1309-37-¥

- 7439-92-1

7439-95-4
7439-96-5
7439-97-6
7440 02-0
7440 09-7
1440 22 4
7440 23 5
7440-62-2

7440 66 6

v

Table 9

HSL CHEMICALS DETECTED IN SAMPLES FROM THE PESTICIDE MIXING ARLA

{Based on analyticsl resulls

Chemicsl

LEETOWN PESTICWE SITE
LEETOWN, WEST VIRGINIA
fors _uqmplos coliecied by NUS Corposation, 1884-108%5)

Susface Soil Samples

' Concentration Range

Orgenics /k

methylens chioilde

di-n-butyl phihalate

4.4-007
4.4-00D
4.4-DDE

‘ Endosulfan sullate

Inorganics (mg/k

sluininum
srsenic

_ badum
bacylilum

calcium
chiomium
cobalt
copper

hion

lead
magnesium
manganese
marcury
nickel
potsssium
silver
sodlum
vanadium
zinc

46 .

. 1,0808 - 1,7908

800 - 68.000
700 - 50.000

3.800C - 48.000
58,000 - 59.000

3.680 - 10200
23 - o

133 - 160
081 - 2.1

28,900 - 181.000
14-33

-1

23 - 48

7.850 - 10,600 .
104 - 323
2770 - 3,010
175-450
01-03
12-13

- 286 - 1.430

35-136
27 - 148
96 - 21
36 - 376

3 C - labosatory qusliller indicating pe_s'ucldo presonce contismed by GC/MS.
4 0 - labosatory qualifier Indicaling compound deiecled in lab reagent blank.

)

Soutce  NUS Corporation, Putshurgh, Pennsylvania, Februaiy 1986.

¢ - CAS # (Chenmicsl Abstract Service No.) presented for lron (i) onide.

Detection Frequency

6
Y

1724
5"’
277
2/7

3/3
373
373
33
- 33
33
273
373
33
n
3/3
KTA]
2/3
/3
33
2/3
KK
33
'3/3

SRV



Table. 10

Pesticides Detected in Samples From Soils invthe forrer Pesticide Pile Area

Pesticide Concentration Rarge (ug/kg) frequency of Occurence
BHC (alpha) . 17-8,700 ' 12/25

3C (beta) 87-95 o s

BHC (gamma) \ 80-220 325
4,%'=DDT ~ 430-250,000 25/25
'4,47-DDD o 220-16,000 18/25
4,4'=-DDE 220-110,000 o 25/25

Endrin 8,000 . 1/25

I .

v

All CDT, DDD, ODE and BHC (alpha) results were confirmed by GC/MS
analysis. s



-18-

the method detection limits associated with the samples. 1In addition to
the low concentrations exhibited by the base/neutral/acid extractables,
these substances were infrequently detected ({.e., in two or less of the
twenty-five samples analyzed). The pesticides (particularly 4,4'-DDT and
its metabolites, and alpha-BHC) were detected much more frequently and ac
significantly higher concentrations. Maximim concentrations detected

for 4,4'-DDT, %,3'-DDD, 4,4'-DDE, and alpha-BHC were 250,000, 16,000,
110,000, and 8,700 ug/xg (ppb), respectively. These results are {n

excess of  both "natural” soil backgrcund and Jefferson Orchard "backgrouna”

‘'soil concentrations, and are believed to bz residual contamination from

disposal of pesticide debris in this area.

~Contrast of the {norganic results for samples obtained in this area '
with the "natural” soil background levels in Table 5 reveals that several
inorganic¢c substances are present above the naturally occurring ba;kgroqhd
concentrations. The results for arsenic, lead, and mercury are of particular
{aterest and are illustrated on Table ll.

The average concentration of arsenic and lead i{n the pile area is 137
mng/kg and 284 ag/kg respectively. When compared to the average concentration
in the Mixing Area (As. 62 mg/kg; Pb. 199 mg/kg) and in the Orchard Areas
(As. 56 mg/kg and Pb. 325 mg/kg), there {s little significanr staciscical
difference in the concentration.

{-8. West Virginia Department of Highways {WVDOH) Garage Landfill:

Samples were collected i{n this area :o assess potential impacts on
groundwater in the Leetown area, since xxndfilling was also reportedly
prar:xced in this area.

Di-n-butyl phthalate (698 ug/kg), 4,4'-DDT (120 ug/kg), 4,4'-DDD
(7.1 ug/kg), and 4,4'-DDE (100 ug/kg) were detecred in 1,4,2, and 3 of 6
soil samples obtained from the garage area, respectively. The presence
of the pesticides in s- {1 may be attributable to airborne transport of
contaminated particulszces frem agricultural areas in the vicinicy of the garage.

The inorganic results for soil samples obtajaed in this area indicate
that lead i3 present in soil at 133 mg/kg in one sample. The occurence
of lead ac' this location may be associated with vehicular emissions.

J. Summary of Conditions

The results of the contaminant releave and exposure study indicate
that the suspected landfarm and the apple archards do not appear to
comprise significant sources of environmental contamination, especially
{n comparison to contaminated areas such as the former pesticide pile and

‘the two pesticide mixing/storage areas. This {s discussed {n detail in

the Healrn and Environmental Impacts section (Section K) of this document.
‘Evidence .of substantial contaminacian was not identified in either land-
filling area.
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Table 11

-Lead, Arsenic and Mercury Detectad in Soil Samples

Chemical

Lead (Pb)

Arsenic (as)

Mercury (Hg)

From the Former Pesticide Pile Area

Concentration Range ) Frequency of Occurence
44=1,040 P 15/15
21-759 ' 15/15

A=l ‘ 12/15
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The three areas that present concentrations of pesticides above thac
of ambient soil background (non-pesticide use areas) and orchard background
levels (pesticide applicacion areas) are the following:

° Former Pesticide Pile Area (Presently: Robiason Propercy)

Former Jefia2rson Orchard Mixing Area (Presently: Robianson Property)

L]

Former Crizm Orchard Packing Shed (Presently: Tabb Barn)

It {s these areas éhat will be the focus of the Health and Environmencal
Impact Section of this document. N

Lead and arsenic levels found in the soils of the disposal areas are
comparable to leVgLs found in the Leetown orchards and are {n turn comparable
to the national average for other orchard areas.

Sampling of monitoring wells and residential wells (27 {n total)
reveal no evidence of pesticide contamination in the ground water. Low
lavels of readily inorganic, volatile and acid extractable organic '
‘compounds were detected in the monitoring wells installed at the base of
the Jefferson Co. Landfill. These compounds were detected infrequeatly
and at low concentrations. ’

The results of the entire hydrogeonlogic (nvestigation {ndicate very
limited {mpact_on ground water qualicty in the Leatown area. The assessment
of ground water contamination potential for pesticides from the pesticide
pile area revealed that anproximately 250 years will ,ass before DDT will
{nfilctrate the vadose zone to the water table. The predicted worst case,
long term concentration is approximstely .04 ug/l..

Surface water samples in Bell Spring and Link Spring Runs had anamolous
levels of some inorganic elements. However, the concentrations of these
elements were similar {n boch upstream and downstream samples and may be
amrient background levels for this area.

DDE and lead appear to be high in sedizent samples taken at sampling
points correspording to the surface water samples. Focus on these
contaminants will cake place in the Health and Eavironmental lmpact
Section of this document.

The Blotic Ir-estigation reveais a healthy macroinvevcibrate and
fish population as far 49 species diversity {s concerned. Samples
‘{ndicated elevated levels (due to bioconcentration) of pesticides in some
£{sh analyzed. These resuits will be discussed in the Healtn and
Environmental Impact Section of this document.

K. Health and Environmental Impacts
K-1. Qualitacive Risks:
K-la. Former Jefferson Orchard (USF&WS and Robinson Property):

Table 12 shows levels of UDT in. che Jefferson Orchard are comparable
to those found in orchard areas throughout the United States. Because



Mean Pesticide Residue Concentrations

4- 4

Table 12

Pesticide

DDT/Metabolites
quaphene
Aldrin

Dieldrin

Endrin
Endosulfan

Gamma~BHC (Linderne)

at Leetown and U.3. Orchards

U.S. Orchards (ug/kg)

3,310-122,600
7,720
20
190-1,410
1,240-6,300
2,300

S50

Leetown Orchards (ng/xg)"

9,186 max
ND
\ND

ND
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the Jeffarsom orchard is abandoned, exposures wfll be minimal. However,
a portica of the parzel owned by the ISF&WS is used fcr the production of
silage corn for dairy cattle at cthe Dodson farm. Consumption of silage
and/or grasses that may have taken up pesticides could result in the
eventual accumulation of DDT in the wilk fat of these cows. However,
milk from all dairies in the Virginia/Maryland Milk Producers Association
is regularly monitored for unacceptable levels of pesticides,. so exposure
of the general public will be circumvented. ‘

Fugitive dust is not a significant problem i{n the orchards, primarily
because of the vegetative cover .and the distance to receptors.

K~lb. Criom Orcharid (Tabb Property):

Erosion of the DDT found {n the former Crimm Orchard will aove
contaminants offsite to Bell Spring Run. Unless the orchard area {s put
into row crops at some future time, stormwater erosion will remain the
dominante contaminant transport mechanism and -exposure routa.

Fugutive dust will not be a significant problem i{n this area,
primarily because the area {s vegetated and there are no nearby receptors.
If, however, that vegetation 1s disturbed by future agricultural
activities, fugitive dust could become slightly more significant.
Agricultural activicy will resulc in both dermal and inhalaticnal/ingestional
exposures of the farmers wotking the land.

K-lec. Suspected Pesticide Landfarm Area (Lloyd Property):

Th2 levels of pesticides found 1a the suvspected pesticide landfarnm
area are well below the average values reported for other cornfields
throughout the United States. Toxaphene {3 the major contaminant found
on the property. - Toxaphene and DDT are unlikely to move into the-
groundwater because of their high soil/sediment adsorption «oefficients.
Because of the {mmobile nature of toxaphene and the other Jsesticides

found, exposures will probably occur only through dermal contace during
tilling.

Eroded material from the suspected landfarm area would probably be
carried to the Gray Spring watershed, which was found to be free of .
contamination. Therefore, it dppears chat stormwater runoff igs not a
Jajor transport route for thig area,.

K-1d. Jefferson County Landfill:

This landf{ll is an active factility currently administered by the
Jefferson County Commission. The landfill presents no identiftable
current risk to residents or workers. No significant hazardous constituents
were found i{n any of the monitoring wells that encircle the landfill, and
nearby residential swells were also clean. Monitoring wells were installed
around the landfi{ll anly {n an %ttempc to determine whether {¢ presented
4 current risk to any potencial receptors. The‘composition of the buried
4astes was not studied, thereforas the potential for future exposures or
risks {s not known. : . : '



K-le. WVDOH Garage Landfill:

As with che county landfill, this i{s an active facility that is
currently administered by the State of West Virgiania. The WVDOH zarage
and its landfill were investigatad as part of this study in order to
determine whether it presents a risk to any recepcors. Wells installed
near the facility as well as its water supply were found to be free of
conctamination. Yo exposure pathway could be identified for this area,
therefore the site appears to present no risk.

K-1f., Former Pesticide Pile Area:

The highest concentrations of pesticides and several inorganics
(arsenie¢, l2ad and mercury) were found in the samplas collected from the

former pesticide pile area. The nature of these contaminants causes chem

to adsorb to soil particles. Contaminants will be released only when the
soil is disturbed.

One potential release mechanism that was evaluated for the pesrticide
pile area is the generation of fugitive dust from the unvegetated area.
Winds may entrain dry soil particles and move them offsite to human
receptors. '

Another release mechanism, which could also resylt in human exposure,
is agricultural activity suych as plowing or harvesting. -The pesticide
pile area i3 currently in pasture, but there {s a possibility chat the
soll could be tilled at some future time. 1If plowing should occur, it
would most likely take place over the entire Robinson property, and
therefore, the farmer would be exposed to average, areawide contanminant
concencracions. Both dermal and inhalati{onal/ingestional exposures wculd
occur from agricaltural activities.

K-lg. Pesticide Mixing Area:

Soils surrounding the former Jefferson Orchard pesticide mixing area
exhiblitc high levels of pesticides, second only in concentration to the
former pesticide pile area. .Soil disturbance will be the major contaminant
release mechanism.

Because the forger wixiug area {3 well-vegetated, overland flow
(runoff) will not be a major route of transport. However, minor erosion
could occur, and {f {t did, contaminants would be transported directly to
Bell Spring Run because of (%3 proximity, thereby entering the aquatic
food chaia. 1In this area there would be less chance for these contaminated

"soils to mix with other contaminated soils because of the area's proximity

to the stream.

Fﬁgitlve dust will not present a problem in this area because of the
established vegetative cover. Hcwever, grazing could occur because the
area-1s within che fence on the Robinson property.

Tilling the soil around the existing foundation could result in both
dermal and inhalation/ingestional exposure as described for the former
pesticide pile area. As with that area, the mixing area s not currently
under cultivation. If the land should be rotated into row crops and (f

‘it were plowed close to the foundation, exposure could occur. -~
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K-1h. Former Crimm Orchard Packing Shed:
The soils beneath and immediately surrounding the packing shed are

contaminated with levels of pesticides that exceed the levels found in
the surrounding orchard area. These pesticides will only be released to

the environment when the soils are disturbed in some way.

Presently, wind-blown dust and soil erosion are not problems because
there is vegetation around the shed. While it is possible for some
arosion to occur, vagetation between Bell Spring Run ard the contaminated

soils would preclude contaminants from entering the aquatic fcod chain.

If the area immediately adjacent to the shed, and particularly the
soils beneath the shed (if it were razed), should be plowed at some future
time, farmers would experience bdoth dermal and inhalational/ingestional
axposure.

X-2. Environmental Risks:
Prelininary estimates were made of the amount of contaminaced soil

that may enter the streams from the identified source areas. Average
pesticide concentracions {n the orchards were used for the calculations

-in order to more accurately assess actual COntamiqant loading. Although
. concentraticns from the actual pesticide pile were not used, average DDT

concencrations for the former Je:iferson Orchard (Robinson property) were
used as an estimate of sediment "dilution” during a 25-year rainfall

event, After the expected rapid settlement of these sediments, partitioning
between the water and sediment was estimated using published values for
soil/sediment adsorption coefficients. A bioconcentration factor was
applied to the expected water concentration. It was found that the

maximuz predicted concentration of DDT in fish tissue would be 3.5 ppm.

The Food and Drug Administracion (FDA) has set 5.0 ppm as the action
level for commercial fisherfes, but this value does not apply to recreational
fisher{es. The Nacional Academy of Sciences (NAS) has recommended a
level of 1.0 ppm for total DDT {n fish for the protection of wildlife
Both the observed and the NAS-recommended values are less than the worst-case
predicted levels. The maxiaum observed DDT concentration in fish tissue
was ..8 ppm, which i{s approximately equal to the NAS guideline. Because
of this fact, it i3 unlikely that wildlife will te af"::ted by the observed
levels of DDT in fish. In addition, the terrestrial habitats in the
area are not unique, nor are they home to any known endangered or threatened
species. Human expogure through ingestion of fhis from Bell Spring Rua is
unlikely because the top carnivores 'n this aquatic svstem are fallfish
and creek chubs, both of which are non-game fish. -

Ic s unlikely that contaminated sediments in Bell Spring Run would
affect the activities at the NFC, even though {t lies downstream of the
contaminated areas. -Water {low through the NFC pracludes contamination
5f fish raised {n the hatchery because the water for the hatchery comes
from Gray Spring or Hopewell Run (Figure 13). However, contamination in
Bell Spring Run could affect Hopewell Marsh, Reservoir A, the hatchery
holding house, and the NFC Academy. The slow flow through Hopewell
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warsh wouid allow most, i€ not all, of che sediments to settle out before
thev reached Reservoir A. However, neither of these facilities are
nccupied by fish for any significant length of time. In agdition, fish
used in the Academy are incinerated after use and are not consumed.

The :resent data base is noC adequate to fu'lw charactarize the threac
to rapcors and/or wataerfowl chat may feed on the fish trom local streams.
Develobménc of such a data base would have requred a Zreatly-expanded
ecolngical investization. Yowever, the approach taken to the eavironmpental
assessment is justified based on the absence of threarened cr endangered
soecies of piscivorous birds or terrestrial predators, and ar objeccive
evaluation as a result of field reconnaissance, that the potential for
adverse impact to aguatic and terviestrial biocta is low.

K-3. Quantitative Risks:

Carcincgen risk calculacioes were developed for # of the 8 all
areas under investigation. The conclusions for each area is summarized
welow. It has neen determined that the only areas which present a potential
health risks are: :

3  The Pesticide Pile Area (Robinson Property)

°  The Former JeffersoP,Orchatd pesticide Mixing Area (Robiason Property)

> The Former Crimm Orchard Packing Shed (Tabb 3arn)

These areas only present a threat to a certain population under a
specific and conservative exposure scenerio. The exposure scenerio
duvaloned for these areas is directed at farmers who may-cill the land
for 12 days per year, 10 hours a day over a period of 40 years. The
route of exposure which presents the risk involved is through fnhalation/derzal
exposure O contaminated dust adsorbed during tilliug operations. It should
e noted that the areas in question are not presently being cultivated,
and no xnown plans for cultivation are evident.

™e other five areas of porential contamination were eliminated from
‘alrernative developement based on the risk assessment for each area or
based ‘on expected contaminant leve. over an area of historic application
of pesticides.’ .

"A summary of the average tocal carcinogenic risk for 6 of the 8 site
areas is found in Table 13. :

The Jefferson County Landfill and the WV-DOH Landf{ll were not
subjected to risk calculacions wased on the lack of significant contamination
" found there. '

The carcinogeas risk from two scenerios hased on milk consumption
are presented in Table l4. This illustrates that even under the most
conservative exposure scenerio (i.e., drinking milk produced from one
iairy facm over an expected lifatime) the ~alculated total carcinogen
risk is 1.3 x 107* (1 in 7,300).-



SUMMARY OF AVERAGE T01AL CARCINOGLNIC RISKS v

Table 13

LEEVOWN PESITICIDE SHiE
LEETOWN, WLST VIRGINIA

Dearmal
Study Area Emosmes
formar Posticide Pile Avea 54.x 1075

\
Posticule Mixing Area

Counmy Orchard Packing Shed

Jallerson Olclmrd
Crimm Orchard

Suspucted Pesticide Landlanm

(1 in 18,000)

39 x 1079
(1 in 26,000)

s51x106
(V in 196.000)

74 x 1076
(1 in 135,000)

25 x 1076
(1 in 400,000)

67 x 1077 |
(1 In 1.500.000)

inhalational/lngestionat
Exposures Including Arsenic

inhalational/ingestional
Exposuies Excluding Arsueim

51 x 102
- (V in 20)

1.7 % 1072
{V w BY)

45 x 1073
(1 in 225)

e

[

28 x 1073
(V in 360)

59 x 1079
(1 m 1,700)

43 x 10 4

~{1 v 2,300)

574109
{(Van 12.500)

82x10Y
(3 i 12,000)

29 x 1070,
(1 in 34.500)

/5 x10°0
(1 134.000)



Table 14

CARCINOGENIC RISK .FROM MILK CONSUMPTION
LEETOWN PESTICIOE SITE
- LEETOWN, WEST VIRGINIA

Entire Lifetime Entire Lifetime
Milk Consumption . Milk Consumption
. Cirec® from Dodson : from MD/VA Milk:
Cantaminant Dairy Farm : Produycers Association
00T /metabolites 2.6 x 1076 o 2.1 x 10-9
alpha - aHC 1.9 x 1075 : o 1.5 x 10-8
Sera - 8HC ' ‘ 79 x10°7. . 6.3 x 10-10
3amma = 3HC 29 x 1077 B 2.3 x 10-10
toxaphene ‘ 9.7 x 10=5 - - 7.7 x 109 -
X 13 .
chlordanre ’ - 5.5 x 10~% 4.4 x 10-9
aldrin . 3.7 x 10-8 ' 28 x 10=M1
dieldrin © 26 x 1077 . 21 x 10°1C -
Total Risk ’ “13 x 10-4 : 9.9 x 1078
. (1 in 7.800) , (1 in 10,000.,000)

NOTE: Risk is based on average concantrations of pesticides found in corntieids.
For this site. the average contaminant concsntrations in the suspected
pesticide . landfarm ares were selected as being reprosentative of comnfieids
in the area. Dairy farmers typically have several comtieids, and it was
assumed that Mr. Dodson operates in the same manner. '

“Source: NUS Corporati_on, F_’ittsb_urgn, Pennsyivania, February 1988
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A more realistic scenerio is i{llustraced bv calculating che risk of
ailk consumption froam the Marvland/Virzinia Milk Producers _Asscciacion.
This total carcinogeaic risk {s calculated to be 9.9 x 1077° or | in [0
aillion people. This is based on dilucion of milx frod the Dodson Fara
and consumption of milk over a period of 70 years.

L. Remedial Action Technologv Screening

‘The major objectives for remedial action to be taken at the La~town
Pescicide site are to mitigacte or sminimize potencial health risks associated
with the exposure scenerio described ia the Health and Environmental
Inpacts section of this document.

Any remedial action i{mplemented at the 3 (out of 8) sites {dentiffed
as posing a significant healch threac from tilling operations, musc take
i1to consideration potential impacts to any wetlands or floodplains
adjacent to or part of these areas.

The National Contingency Plan specifies that remedial alternacives
should be classified as efither source control or offsice (management of
nigration) remedial actions (40CFR 300.68(d)). Source control remedial
actions address situations in which hazardous substances remain at or
near the areas {n which they were originally located and are not adequately
contained to prevent migration into the environment. Offsite remedial
actions address situations in which the hazardous substances have migrated
from their original locations. Alternatives developed may fall solely
in either classificacion or may involve a combinacion of source control
and management of migration measures, as problems at the site may dictace.

In order to determine remedial alternatives at Leetown, feasible
technologies were identified for consideration. Available technologies
were then screened to eliminate all but the most feasible and {mplemencable
alternatives. This screening criteria employed {n {dentifying these
technologies are as follows:

Technical aspects

Environmental considerations

Public health effects

‘Institutional i{ssues

Site spec¢ific {ssuyes

Costs (order of magnitude comparisons)

.

a 0 o [}

<

Particular emphasis withinu each criteria is lisced below:

Technical aspects

- Performance standard
Reliability standard
Inplementability standard
- Safety standard

Eavironmental Considerations

- Reduction of environmental i{ampacts
- Protection of natural resources

i
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> public health effects

- Exposure pathway reductions -
- = Migration pathway reductions

Instituctional issues

- Compliance with NCP
- Compliance with other environmental laws
- Complianc2 with state and local regulatioans

Site specific issues
- Site coandicions

Costs

Capital

Operation and maintenance
Present worth analysis
Sensitivicy analysis

A summary of technolugies considered and rheir applicabilicy to the
Leetown sire {s found in Table 15.

The technologies suitable for remediation of the Leetown Pesticide
Site have been identified and a preliminary evaluation of their applicability
has been completed. The technologies that were retained for further

evaluation and development of remedial alternatives have been summarized
in Table 16.

These technologies will be combined to form the remedial action
alternatives for cleanup of pescic.qe-con:amlnaced soils and concainerized
- pesticides present at the site,

M. Development of Remedial Action Alternatives

Various remedial actfon alternatives were developed by assembling
appropriate remedial technologies into groups of actions to address the
objectives of remedial action. The development of remedial action

alternatives to remediate the site consistent with various categories of
cleanup i3 required by the NCP, Section 300.68.



- General Response
Action

Table 18

GENERAL RESPONSE ACTIONS AND ASSOCIATLD REMEDIAL TECHNM IDGH S

LEETOWN PESTICIDE SITE
LEEYOWN, WEST VIRGINIA

Comments

No Actlion

i _ . Containment

Pumping

Collection

Diversion

Complete Removal

Pastial Removal

Onsite Treatment

Otisite Treatment

tn-Siiu Treatment

Storage

Technologies

Some monlloring and analyses may be performed.

Cipplng, groundwater containmgnt barrier walls,
bulkheads, gas barriers.

Groundwater pumping. m’;um removal, dredging.

Sedimentation basins, French drains, gas vents, gas
collection systems.

Gmdirig, dikes and berms, stream diversion ditches,
trenchas, terraces and benchas, chutes and downpipes.
levess, seepape basins.

YTanks, drums, solls, sediments, liquid wastes,
contaminated structures, sewers and waler pipes.

Tanks, drums, soils, sediments, liquid wastes.

Incineration, sclidification, land treatment. biological,
chemical, and physical treatment.

“Incineration, biological, chemical, and physical treatment.

Permeable treatment beds, bioreclamasion, soil flushing.
neulralization, land farming. - :

Temporary storage structures.

Applicable response

Capping -applicable

Not applicable

. Sedimentation control apphcabie

Dikes, grading. trenches, sticiam,
divarsions-applicabla

Applicalile response.

Applicablo response

Applicable response.

Applicable response.

Not applicable.

Not applicable



GENERAL RESPONSE
LEETOWN PESIICIDE SITE

ACTIONS AND ASSOCIATED REMEDIAL TECHNOLOGILS

—

LEETOWN, WEST VIRGINIA

PAGZ TWO

General Response .
Action i

Ounsite Disposal
Oftsite Disposal
Altarnative Water

Supply

Relocation

Tachnologias

‘Landlills; land spplication.

Landfills, surface impoundments, t_gnd application.
Cisterns, sboveground tanks, deeper of

upgradient wells, municipal water systom, ra_localion of
intake structure, individual treatment devices.

Relocate residents temporarily or pelmanemlv:

Comments

{ andhils - apphicable.
landlills-applicahle _

Not applicable

Not applicable



Table 18

SUMMARY OF APPLICABLE REMEDIAL TECHNOLOGIES

Tachngloagy

Monitoring

Soi Cover
Multimegia Cap
Excavanon.
Removal
Landfiil

Ctfsite Disposal

Onsite Treatment

Ancillary ‘l’echnotogie;

Surtace Water Diversion

Sedimentation Cantrol

Backtilling

LEETOWN PESTICIDE SITE
LEETOWN, WEST VIRGINIA

—Ccmmaent

Furnishes data for further assessmants: Status updates

Contains  contaminants znd mitigates potential for
exposure and offsite migration

Similar to sail covar: Provides greater saecurity, bettar
control of surface watar infiltratian

Can de used 10 consolidate contaminants on site or to
prapare contaminated maedia for remaoval cptions

Invoilves transporting contaminants t0 a new location on’
site Or to an offsite treatment/disposal facility
t

- Results--in placement of contaminants in a securs wasts

disposal facility, either on site or in a remote facility

Transportation of conta'mimnts‘ tC an approved, offsite
disposal facility

Involves anaerobtic destruction of pesticide=contaminated
30ils in 8 specially=construcied piot on site

Grading and Revegaetation

‘Required canstruction to complemaent the above major remedial actions.
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~he NCP 40 CFR 100.68 (2)(1) specifies Eive categories of sita.cemediition
as defined below:

Category ~ Description -
I o Mo Action Alternative
I ' Some 3inor construction and/or sampling and tas: ting

of che eaviroament mnay be accomplished under this
al:erﬂacive.

111 Alternatives which reduce and/or mitigate the receptors'
risk of exposure to the contaminants but.do not
fully comply with all eanvironmental and publiec healch
standards.

v . Al:erna:fves which exceed applicable and relevant
‘ Federal public health and environmental standards.

v Altarnativaes which provide treatment of the wasta and
) ’ reduce {t3 toxicity or which remove the contaminating
macerials to an approved, offsite facility.

Remedial action alternatives were developed to provide a solution
consistent r'ith che site rehediation categories identified above. as
appropriate, for the Leetown Pescticide Site.

N. Description of Remedial 4Action Alternatives

Remedfal altarnatives have been developed to address the three sourze
areas at the lLeecown Pesticide Site that have been decermined to be.
candidates for remedfal action, on the basis of both extent of contamination
and public health and environmental risk assessment. These source atreas
are as follows:

° TForaer Pesticide Pile Area (Pescicide Pile)

Tormer- Jeffarson Orchard Pesticide Mixing Area (Pesticide Mixing Atea)
Former Crimm Orchard Packing Shed (Packing Shed)

Due to the proximity of the Pesticide Pile Area and the Pescicide
‘Mixiag Area, these two source areas have been considered as a single
source. Consistent treatiwment of these areas as a single sourcz2 also
peraitted parallel development of altarnatives, which greatly facili-
taced cowparison between alternatives.

Because of its spatial discinction from the first two source areas
and the small quantities of contaminated soils present, the packing shed
has Seen consiscently treated separately in development of alternatives. '
Yowever, in order to =make optizal use of facilities proposed in conjunction
with the alternacives i{ncorporacing onsite creatment landfilling, and
because of the minimal quantities of material involved at che packing
shed, 2.ud the comparacively high snic costs of constructing a treatrent
cell ac landfill at zhe packing shed, a separace treatment cell and/o¢
tandfill has noc been proposed tor Ehis area. Rather, it has been assumed
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that contaminaced soil® frem the packing shed céuld be dccommondaced ¢
such facilities ara constructed for contaminant scurces on the Robinson
property.

section, the pesticide materialg and associaced contaminaced macerials
presently located (n che forzer Crimm Orchard packing shed will »e removed,
This accion is defined ia the FS bue g not affiliacted wizh any specific
alzarnative. It (g assumed :that these matarials will Se remaved under

all alteinative remedial acrioas éxcept Jo aAction (Alternacive Nos. | and ?),

Approxizataly 1S drums and a small quantity of povdered pesticides

" have been identif{ad a: the packing shed. Thesa matertals, as well as a
spray wagon and any contaminaced flooring, will be removed for offsice
disposal, at the discretion of the EPA. In order to compute costs, it

has been assumed chac all conctaminaced materials can be removed {a one
operation, requiring a maximum of J trucks. Access Co Route (5 will bhe
eicher via =he Edwards or Scutler farm lanes, or across the Tabb cornfleld
to the southwest of the shed. All material will be cransported in
“accordance wich RCRA, U.s. Departaent of Transportation (DOT) tegulazions,
and offsite treactment/disposal will be {n conformance with the EPA Offsice
Dispasal Policy (EPA, December 5, 1985). :

N=1.. Remedi{al Action Alterpa:ive No. | = No Action:

The NCP requires that che FS davelop and consider cthe No Action
alternative ag a poine of comparison with remedial actinn alternativegs,
This alternative will entail ao congtruction aceivicy eo temediate sice
ccndicions. The contaminaced soils would temain {n their presenc state,

Under this alternactive, the risks 2o the public healch and environment
.would remain unchanged. .

N~2. Remedial Actisn Alternacive No. 2 = No Action with Monitoring:

Alternative No. 2 {3 a mod{ f{cation of the No Action alternactive to
include environmencal monitoring. As with Alternacive No. !y no construction -
would occur, and the risk to the public health and ‘to the environment
wonild remain unchanged. However, a program would be {ascicuted to moniczor
any changes {n conditions at the source areas and {n the environment {n
their {mmediate viciniti{es thae 33y have an effeect on tisk. Since the
contaminants of concern are persiscent pesticides thac have low mobilicy
Sy virtue of their comparative {nsolubtlicy {n aqueous media, litcle
change {a contaminant concentrations would he anticipated. For this
teason, annuyal monitoring {s considered "adequace. Discre:(onary sampling
May be required {n the aftermath of signi{ficanc ratnfall events, given
the proxiamity of the pesticide pile and pesticide mixing areas co
watarcourses,

N-3. Remedial Action Alternacive No. 3 - Soil Cap:

T™is alternative fulfills Category II of the requisite levels of
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site remediation, as defined in the NCP 40 C7R 300.63 (£)(1)(iv). Alzhough
placement of a soill cap over the contaminated soils will teduce the
aopportunity for generation of contaminated duscs, it may noc fulfill all

of the Federal ragulations (e.g., RCRA) regarding the disposal of hazardous
subscances. . :

Contaminated soils from the Pesticide Pile and the Mixing Areas
would bhe consolidated to reduce surface area and enhance the cost
effectivenass of the cap construction. Because greacar volumes of
contaminated soils are present at the pile area, location cf the capped
deposit ia its vicinity would be most approprizace. Figure 14 provides a
conceptual drawing showing a potential configuration for the capped
.deposic and a typical section showlng cap construction.

The cap would consist of 18 inches of soil fill with an overlving
topsoil depth of 5 inches to permit erfctive establishuant of vegecacion.
The plan layout would require about 40,000 square fee., with the contaminated
soils placed to an average depth of about A5 feet., Such an area would -
provide storage for approximately 3,500 cubic yards of concamtirated soil.
Cap construction should require approximately 2,220 cubic yards of soil
£111 and 740 cubic yards of topsoil. ‘
Approximately 2,580 cubile yards of contaminated soil are anticipated
from the pesticide pile area and about 890 cubic yaids from the pe-cticide
aixing area. These volumes assume excavation to a depth of 6 {nches for
areas of 3 and | acre at the pesticide pile and mixing areas, respectively.

For thils alternacive ancillary construction would be necessary to
- support the construction action: Thiy construction includes:

- access roads

- parking lot

- decontamination pads

- surface water diversion channel
- tunoff diversion channel

- sadimentz2tion channel ’

- diversion dike

- site restoracion

N-4. Remedial Action Altarnacive No. 4 - Multi-media Cap:

The {nstallattion of a aulti-media cap, rather than a cap ¢f local
sotl, will sacisfy che requiraments of the Resource Conservation and
Recovery Act (RCRA) for the closure of a waste area as a land disposal
unic. In chis manner, this alcernactive will meet the requirements of
Category I[II of the requisite levels of remedial action.

The {ntent of this alternacive {s identical to that of Alternacive
“m.3. The luwer permeability of the cappiag macerials (clay and symthetic
membrare) will further reduce surface wvacer {nfilcracion. This reduction
may not rasult tn significant additional benefit, however, since the
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contaminancs of concern are not readily soluble in aqueous media.

The cap would consist of a 24=-inch layer of impervious clay, a 4-
inch sand cushicn, a 30-oil i{mpervious nembrance, an infilerazion conducting
zone of ;Pavel 12 inches in thickness, Eilcer :abric, an l8-inch laver of

soil :111.-and 0 inches of overlying topsoil. In co:al{ tiie thickness of
the cap «ill be slizhely in axcess of 5 faec.

Wastes ac .the pesticide pile and mixing areas would be excavated and
consolidated tn a single area as before, with installation of a mulri-
"media cap over this deposit. The pofential for contaminant migration via
wind or water erosion would be mitigated and the exposura pathway of
concern would thus be disrupted. As with Altarnative No. 3, the capped
deposit would remove a portionn of the area on the Robinson property from
fucure agricultural use, but consolidation of che wastes from the property
fato a single, capped deposit would ainimize the surface area {nvolved,
as well as the actendant cost for cap construction.

Figure 15 provides a conceptual design of the capped deposit araa
and multi-media cap, with typical sections to show the cap design.
This cap wil. provide storage capacity for abouc 3,570 cubie vards of
concaminaced soils atc an average depth of 6 feet, The s{te preparation
and construction requirements ac the pesticide pile area are identical
to those specified for Aliernative No. 3 and are not repeated in decafl
here.

The contents of the packing shed will be handled as specified in
Section N. As proposed {n Alternative No. 3 this alternative proposes
consolidation of the contaminated soils to an area immediately east of
the shed area. By so doing the cost of capping zan be greatly reduced,
since less surface area will be tavoive.. In addicion, {t would not be
practical to congstruct the aulti-media cap on fin-place soils ian view of
the constraints of the exiscing structure overlying the soils. Figure
16 provides a plan view of the proposed alterna:txo as well as a nvpical
saction of the mulnt-media cap.

N-5. Remedial Action Alcerna:ive No. 5 - Onsite Land€ill:

This alternative provides for the disposal of the contaminated soils
from all threée areas {n an onsite landfill. The optimal locacion for the
landfill would be close to the pesticide pile area on the Robinson property
because of the greater volume of contaminated soils in this area. It
would not be cost effective to construct an onsite landfill on the Tabb
property for che 26 cubic yards of contaminated soils to be excavated
from beneath che shed.

This alcernative would comply with the requirements of Remedial
Action Category Nao. IV, exceeding Federal requirements for waste disposal.
This |3 true since compliance with the WVDNR requirement for 3 faet of.
compacced clay at the base of the cappcd deposit exceeds Federal 3utdelines.

Excavation »f con:am1n3~ed coils at hoth the pesticide pile area and
the pesticide mixing atea will require the construc:lqn of the same system

sice.
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of access roads, parking areas, Jecontamination pads and surface water
controls as specified for Alrernative No. 3. A zotal of 3,780 cubie

vards of contaminated soils a gravel from the source areas will be
accommodated by che landfill is betveen rhe =wo source areas, the fol! owing
additsral construczion will be requxred to avoid che need to use Route

13/1 tc briad contaminated soils from the pesticide mixing area to the landéill
site.

Access road - 1,100 f¢ x 15 fe

° Sedizentation channel - 2,370 ¢cu vd

® Upgradient gsurface water diversion - 1,550 cu vd

These facilities have been shown {n plan view on Figure l7.

Reclamation of excavation at both the pesticide pile area and che
pesticide mixing areas s i{dentical co that identified for Alcernative
No. 4 and is {ncorporated {n the descripcion of the current alternacive -
by reference. Pesticide materials, flooring, and the spray wagon at the
packing shed would be transported offsite for disposal as noted ta Section
N.

N-5. Remedial Alcernative No. 4 - Offsite Disposal:
\

This alteranative has been proposed to fulfill the requirements of
Category V of the requisite levels of remedial action (offsice disposal).
Offsice dieposal provides a high degree of site remediation because it
removes the contaminated soils to an approved, secure, hazardous waste
disposal facility. In accordance with the EPA Offsite Disposal Policy
(EPA, Deceamber S5, 1985), the option of treating the contaminated sofls
via ‘offsite incineration has been proposed {n conjunctiocn with removal of
the wastes to a disposal facility.

Incineration of the wastes was climinated in the inicial screening
of remedial technologies on the basis of cost, prizarily because of the
" low heat value of the contaminated soils. However, {f treatament of che
soils {s required prior to disposal, incineration is the only logical,
commercially available option. '

By'reaovtng the wastes from the sice, the potential for generacion
of dust emissions contaminated with pesticides will be mitigated co the
extent that contaminated macerials have been remcved £from the sites.

Contaminated soils at both the pesticide pile area and the cesticide
2ixing area would be excavated and transported to an offsite disposal
area, 7ith or without offsite treatment prior to disposal. The necessary
coastruction (i.e., access rsad, parking ares, decontamination pad, and
surface water controls) to support excavation at these two sites and site
regcaracion requirements do not differ from that specified {n Alternative
No. 3. g -
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The estimated volume of contasinaced soils to be excavated from the
twc sites is 3,470 cubic vards. 1In addicion, concaminaced gravel from
the ieconcaminacion pads and a porzion of the access road would raquire
offsite disposal, bringing the total volume 9f macarial cto adout 3,330
cubic vards. Assuming haulage truck capaci{ty to bYe about 13 cubic vards
in order o achieve a total lcaded zross vehicle weigzht of 32.5 cons 22
remain within haulage lizits on secundary roadwavs, a total of 260
truckloads wWould be raquired in order to remove the materials. Faor
the purpose of cost development in this FS, iz was also assumed thac
these scils would be transportad to a disposal sfte approximately 420
ailes froa the Leetown Pesticide Sita. ransporz would be by licensed
haulers in conformance wich regulacions of the U.S. Departaent of
Transportazion (DOT) and also in accordance with che ZPA Offsite Disposal
?olicy (EPA, Cecember 5, 1985). An option for trcatmeat of soil prior to
disposal has also been included. ’

Fizure 18 provides a plan view of areas to be excavated from the
pesticide pile and wixi{ing areas. Ancillary conscruction has also been
shown. In corjunction with this alternative, contaminated soils fron
Yeneath the packing siied would be excavated and transported offsite for
iisposal, with or without prior treat:zent. Necessary supporting coastruction
activicties ({.e., iaprovement of haulage rouces, and surface water
controls) and site restoration requirements do not differ from tnose
specified for Alternacive 5 for this area.

An anticipated 28 cubtk yards of contaminated soils will be excavated
from this site. As noted i{n Sectioa N removal of drummed and powdered

-pesticides, as well as contaminaced flooring and ciabers from the eastern

portion of the packing shed, will be undertaken in conjunction with this
reged{al action,

N-7. Remedial Action Alcernative 7 - Onsite Treataenc:

This remedial action alternative f{acorporates an innovative technology
for destruction of pesticide contamination {n soils. This level of

" remediation would conform to Category V, as outlined 4n Section J.l, for

the pesticide contaminancs. Descructinon of the onsite contaminants ({.e.,
DDT and it3 metabolites) can e achieved by anaerobic biodegradacion in
svecially prepared treataent plots.

Treactment and/or destruc:zion of the wagtes on gsite {3 desirable in
that dedication of lands in the site vicinity for disposal of the wastes
{s tagporary, no waste transport from the source areas is required, excepc
for transport of two loads of soil from the packing shed to the Robinson
sroperty, and no hazardous waste disposal capacity at offsice locations
i{s necessary.

As shown {n Figure |9, a single treataent cell would be created on
the Robinson property, in the general vicinity of the pesticide pile
area. Consctruction activities would be very similar to those {dentified
ian Alternacive 5 for che onsice landfill., The small quancity of contaminated
30.)ls at cthe packing shed (about 28 cublc yards) would be {ncorporacted
{nto the treatment cell with soils from the pegticide aixing area and the
sesticide pile area (about 13,500 cubic yards). Some additional volume
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would be required for contaminated portions.of access roads and
decontamination pads. : :

The central treatment cell will consist of a clay bed, constructed
on a graded area. Organic nutrients will be added to the coataminated
soils in the cell to enhance rapid exhaustion of available oxygen via

cxidat{on. The amixture will than be saturated with water, and covered
" with a membrane to maintain saturation and retard oxygen penetration
into the cell., The degradation of contaminants will be monitored
pertodically during the traatment process to define the endpoint. - Sincs
this {3 a passive treatment process, there will be minimal attendant
cperation and maintenance costs.

Ancillary construction at each of the three areas, as well as
restoration requirements for the excavated and disturbed areas, are
tdentical to those specified for Alternative 5 (Onsite Landfill).

O. Recommended Alternative

Section 300.68 (1) of the National Contingency Plan states that the
appropriate extent of remedy shall be determined by the lead agency's
selection of a remedial alternative which the agency determines {3 cost-:
effective and which eiffectively mitigates or minimizes damage to and
provides adequate protection of the public health, welfare and environmental.
In selecting a remedial alternative EPA considers all environmental laws
that are applicable and reldvant. Based on the evaluation of cost-
effectiveness of each of the proposed alternatives, the couments received
from the public, information from the Feasibility Study and informacion
. from the West Virginia NDepartment of Natural Resources we recommend that

Alternative No. 7 as described above, be 1mplemented at the Leecown
Pasticide Site.

This se.ected remedy will he designed to eliminate DDT and other

pesticide contamination through onsite destruction of thc cheaicals by
anaerobic biodegradation.

Descruc:ion of these wvastes onsite {3 a desirable alternative {n

- that dedication of lands in che site vicinity for treatment of the wastes
{s temporary, waste transport from the source creas over public roads
ts'limited (two truck loads of contaminaced soil from the packing shed to
the treatment bed will be needed) and no hazardous waste disposal capacity
at an offsite RCRA facility will be necessary.

A single treatment cell would be constructed on the Robinson propecty
in the viéinity of the pesticide pile area (Figure 19). This treatment
cell will consisc of a lined bed, congtructed on a graded area. Organic
nutrients w il be added to the contaminarted soils in the cell to enhance
rapid exnaustion of available oxygen by oxidation. The mixture will be
saturated wich water, and covered with a membrane to maintain saturation
and retard oxyzen penetration into the cell. The degradation of contaminants
will be monitored periodically during treatment to define the endpoinc.

In the pesticide pile area an access road will be required from Route
15/1 to the edge of the work area. This roadway will be 350 feet in
length and 15 feet in width and will consist of a l2-inch layer of gravel.
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A parking lot will be required with space for about 5.vehicles near
Route 15/1. This area will also be surfaced wick gravel. ..

A decontaminatiar pad will he required to deconctaminace all vehicles
axicing the area. This pad will consisc cf a 12-inch gravel layer wich a
30-ail sembrane underlayment and will be situaced near the edge of the
working area. Its dimensions will be approximacely 20 feet by 40 feet.
Decontamination wash will be collected and will be transpocted offsice
for treatment and disposal in accordance with che EPA offsite disposal
policy. The pad ttself will be disposed la the capped deposit during
-gite rescoration. :

It will also be necessary Co construct an upgradient surface wacer
diversion channel to control surface wacer runoff from entering the Jork
araa. Construction of this channel is ancicipated to {avolve excavation
of 295 cubic yards of soil.

A diversion channel w411l be required to diverc cunoff thae would
normally flow ia the nacural drainage adjacent to the pile area during
the period necessary to excavate contaminaced sediments Srom the drainage.
Construction of this channel {3 anticipated to require excavation of
about 3,330 cubic yards of soil. {n addicion, an l3=iach layer of rock
(1,210 cubic yards) @will be required to stabilize the channel to discourage
~ flooding during stgnificant rainfall eveacs. The scone protection will
provide {amediate erosion control.

A sedimenca:ion'channel will be created by excavating about 1,650 .

. cubie yards of soil between Che capped area and the diverted screas Co

_ collect runoff and prqvide for recantion of suspended sediments during

the course of the excavation. The sedimentation channel will provide

.. adeguace deceation storage and sediment volume for the 25=year design
storm, in accordance with Yederal hazardous =waste landftll regulations

(RCRA) . : .

. Restoration of the excavation at the pesticide pile area will require
approxinstely 2,220 cubic vards of topsoil and backfill soil to achieve
proper grades and reestablish positive sice drainage. Approximacely
170,700 squace feet (4 acres) of surface area will require revegatacion

at chis site. )

"For the pesticide mixing area supporting construction accivities under
this altecrnative are siailar to those specified for che pescicide pile
area. These include an access road {rom Route 15/1 with parking facilities,
a decontamination pad, and surface water controls, as noted below:

% Access road - approximsately 100 fe x 15 f¢

* vparking area - 1,250 sq feet

° pacontaminacion pad - 800 sq ft

°* gucfice water diversion (encircling the work area to ln:erceéc

run-on) Excavacion of approxizately 250 cubtc yards of soil will
be required.
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Diversion dike and sediment control

A dike of about 25 [ in length will be constructed along 38ell
Spring Run and will ~ontinue along the eastern and wester- ends of ‘the
work area. Approximately 520 cubic yards of soil fill wiil be raquirad.
The purpose of this dike will bDe to prevent Jlooding of the work area
from 3ell Spring Run duriag che excavaction of contaminated scils. A
sedisentaction channel will “e constructed within the dike to captura anv
sedimeats eroded from the work area duri{ag construction.

Restoration of the site will iavolve placement of a Zraded f{ll of
about 320 cubic vards, surfaced with about the same quantity of topsoil
to provide a medium for revegetatiosn. A total area of abOuc 40,000 square
fzet (1 acre) will require revegetation.

Reaoval of pesticide product, contaminaced flooring, and a wooden
spray wagon will be undertaken for the Crimm Orchard Packing Shed.
Inciuera;iou of che pescicide product (s the preferred disposal mechod.

Conctaminated soils underlying che shed arsa at this sife have been
found to conctain approximacely 22,000 ppb o DDT and its metabolices. In
conjunction with this alternative, a soil cover with a gravel surface ts
proposed to be installed with minor consolidation of contaminated soi1is.

- This alternat{ve will require about 100 cubic yards of local, clay soils
and about 35 cubic yards of ,coarse gravel.

Access to the site for construction equipment will he either from
the Edwards farm lane, across the Tabb cornfield to.the wast of the shed
to the Stutler farm lane, or across the Tabb cornfield to Route 1S5. Use
of either of the farm lanes may require minor improvements to pernit
access by constructica equipment.

Because of the position of the shed on a topographic hiih point, no
surface water run-on and minimal surface warer runoff {3 anticipated.
The vegetated areas lying between the shed and Bell Spring Run should
eff ec:ively preclude any sediment that may be eroded from cthe area around
the shed during constructiocn from entering the stream. As additional
" protection, howevar, excavation of a sediment channel (bl{nd trench) (s
prodosed, involving approximacely 20 cubic sards of sotl. This trench
wouird be placed along the northern periphery of the work area, between
Bell Spring Run and the work site.

A temporary decontamination facility will be prouvided and all
e2cuipment will be decontaminaced prior to leaving the shed area.
Jecontaminacion wasa will be collected and ctransporced off stce for,
approprlace treatment and disposal.

P. Contaminant Reduction Target lLevels

. Tre average target soll concentration for DDT and its metabolites
for all soils placed {n the treataent bed is.JO0 uyg/%g or parts per
billion. This concentration {s required to reach a 10f’5 carcinogenic
risk for lnhalation based on the exposure scenario described in Sectiocn K-

I3
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£-3 of chis document (Qianticative Risks). This target conceatration is
auch lower than would be required for dermal contact (3,400 ug/kg)
primarily bacause of the greater adsorption of these compcunds through

the lungs and the gastrointastinal tract then through uhe skin. Meeting
the 10~? {nhalation risk would be equivalent to the 10~ carhinogenic

risk for dermal concact. The action levels set for contamination reduction
ire less than che background levels faound {n che Laetown Orchard areas.

The risks associazed with Leetown's orchards under the-exposure scenerio,
are somewhat greater than 1077, (asctual average risk 8.2 x 1072),
therefore our target level will reduce the risks to a point greatar than
background levels.

This altarnacive will not remediate arsenic or lead contaminanc
levels found {n che sotls of the three remedial action areas. The lavels
of arsen{c¢c and lezad {a these areas are sca:tscically comparable to typical
average levels found in U.S. orchards. :

Table 17 shows the levels of arsenic and lead dacected {a the araas
of concern. This table shows that the arsenic and lead levels that are.
exhibited {n the Robinson Property (non=-dispcsal) areas are simtilar to
those levels found {ns the pesticide pile area and the mixing areas.
However, the average concentration of arsenic and lead found {n the
orchards that are now the USF&W properties are somewhat lower. This is

-axplained by the age of the orchard areas. The orchard that omce occupied »

the Robinson Property area was older and more extensively used than the
orchards that spread over what {s now USF&W lands. Therefore, the
accumulacion of lead arsenate (a pesticide) is greatar in this area.
However, the risks assoclated with these concen:t-ations of arsenic and
lead are within the same order of zagnitude from the old orchard to the
new orcherd (or from che Robinson Property to the USFAW Property). This
i{s unlike che risks from DDT and its cetaboiites which was aa order of
magnitude higher risk level at :he Robinson Property disposal areas than
in che Orchard Background areas. Therefore it can be concluded that the
arsenic and lead derived froam histortcal lead arsenate spraying froam
agricultural activities and is somewhat consistant over the orchard areas.
On the other hand the contrast of DDT levels and risks between the disposal
areas and the orchard background areas indicates thac this elevation {n
the disposal areas was caused bv non-agricultural circumstances., For the
pesticide pile the cause {s ‘:dicative of the dumping incident while {n
the pescicide mixing areas (including the packing shed) the cause seems

co be from historical sloppy housekeeping.

Q. Operation and Maintenance (C0&M)

Operactton and mainterance activities for this site willi be very
limited. All sampling to verify degradation of the treatment beZ soils
{s considered part of the remedi{al action and will be fund financed
until the resedy {s considered complete. Upon reaching contacinant target
lavels and/or the remedy is officially completed, the creacment bed will
be e..cavated and distributed over the area of land near che construction
site (restricted to the Robinson Property). Subsequeatly this a.ea will
seeded for revegetation. All ctempucacy ancillary construction will be
removed at rhis time. These activities will also be congsidered pact of
*“a ramady and eligible for trust fund monies.



- Table 17 .
Arsenic and Lead

Levels

i'n Leecown Pesticide Scudy

(c2ncentrations {a ug./xg)

Zocaction ‘As. Ringa2 Avg., Detection  *Adiyszad
Concentr. Frequcncv Average
Orchard background 1=31 38 es i
(USFSW Areas) '
drchard Sackground S111=123 116 22 11%
(Robinson Property Area)
Mixing Area 23-110 82 3/3 . 62
Pesticide Plle Area 21759 137 15/15 _ 94
Location ?» Range Avg . Decection Adiustad’
1 Cancentr, Frequency Average
Qrchard backgrouad 316-341 219 /7 217
(USFaW Areas) '
Orchard hackground 474-991 732 2/2 732
(Robtason Property Area) : '
Mixing Area 104-328 199 3/3 199
Pesticide Pile Area 304 15/15

44-1,040

267

# Adjusted average obtained by ellntna:fng the high and low sample
concentration, wherz signiflcant number of samples allow.
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The EPA will cthen undertake operation and %aiatenance activities for
a period of one vear. These actions will consist of inspections and
possible landscaping (i{f needed) of the seeded arsa to insure a jroper
and healchy vegetation growth and semi-annual groundwater sampling ia che
moanitoring well nectwork constructed around the treatment bYed area. These
samples should be analyzed for mecals and pesticides only. .

Due to the contaminant destruction capabilicies -of chis process, and
the adsorbing nature of the site contaminants to ambient soil,- it is
ancicipated that scace 0&M activities will not lasc over two years (vears
3 and 4 following remedy completion). These activizies wi'l consist of
moaicoring well sampling (se=i-annually) for mnetals and pescicides and
neriodic inspections of che Zreacment area (Robinson Property ) to monicor
the vegutative cover. The costs for these actions have been estimaced ac
$10,200 for the first year and $7,300 for the second. All 0&M activity
will be negotiated and approved {n an executed State-Superfund Contrace.
becween EPA and the State of West Virginia for this site.

R. Comp'iance with Other Environmencal Llaws

R=1. General:

The remedial accion altarnative was avaluated in the context of s3ite
remediacion in compliance with the Nacional 0il and Hazardous Substances
Pollution Contingency Plan {NCP) which requires that Federal, state and
local laws and regulatfons be considered.

Applicable Federal regulations {nclude the following:

® Resource Consevacion and Recovery Act (RCRA), CFR Ticle 40,

Chapter |, Partcs 264 and 265

Clean Water Act (CWA)

Executive Ord~- 11990-Wetlands Protection

Executive urder L1998~Floodplaian Protection

.Occupational Safety and Healch Adminiscracion (OSHA) guldellnes
Deparcaent of Transportacion (DOT) hazardous materials cransportation
regulactons :

e o o & e

State regulations applicable to hazardous and solid wastes and
construction activities that may be applicable to the selected renmedy
found in che following sections of the West Virginia Administracive Rules:

° dasc Virginia Department of Natural Resources (WVONR), Chapter

20-5E, “"Hazardous Waste Management Regulations™ (.985).

Commissioner of Hizhways, Chapter 30-5Z, "Transporation of

Hazardous Wistes by Highway Transportacion™ (1985).

°. WVDNR, Chapter 20-SF, “legislative Regulations for Solid Waste
Management™ (1984).

Surface Water Resources B8ranch, Chapter 20-3 and 20-5A, "Requirements
Guvarning Water Quality Standards” (1983)
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S3ased on a neecing with representacives of the Jjaffarson County
Commissicners, Jefferson County Departazent >f Health, and Jefierson Countv
Planning Commission, it does noC appear that Jecffarson Councy has aay
regulations in additi:n to the sctate regulacions Zoverning the ramedial .
action contemplated at the Leeto'm Pesticide Site,

R2. Resource Consarvation and Recovery aAct (RCRA):

The desizn, construction and operitioa of the pioposed treazaenc. hed
ir, this option will meet substanciva requiraments of RCRA Part A4
Subpart X, Surf2ce Impoundment Regulations and Subpart F, Groundwatar
Protection Regulations. : '

All work pertaining to the abaove ragulations, or similar scace-
standards, will be closelv coordinated with the regulatory office within
the State of West Virginia ONR and EPA's RCRA Braanch when necessary.

R3. WeclandélFloodblains-Assessmenc:

With respect fo environmental consideractons, eamphasis is placed
upon whether the action o pe taken will exert detrimental effects :n
_environmental values. In parcicular, these conceens relate co lapacts to
sensitive habitacs and unique species. 1In addition, the degree of physical
alteration to the floodplatin configuration aust be considered. Federal
legislation mzndating evaldacion of thece issues may be found in Executive
© Order 11990 (Wetlands Protection) and 11988 (Floodplainsg), as well as in
Appendix A to 4C CFR, Part 6, which contains a statement of procedures on
floodplain managezent ana wetlands protection as a adjunet to the National
Eav.ronmental Policy Act (NEPA). The NEFA requires that all major Federal
actions consider potential environmental {mpact {n a formal assessment.
However, actiong at CERCLA sites were adminiscractively excluded from the
assessment orocedures under NEPA, with the stipulation that the RI/FS
process address environmental {mpacts in a manner thac. {s “functionally
2quivalent” to the NEPA requiremente. '

A primary goal of the weclands and floodplain legislation was to
require Foderal agencles to justify the need to undertake a specific
construction activity within a wetland or Iloodplain, as opposed to {n an
adjacent irea of lower 2avironmental sensitivity. 1In the context of
CERCLA actions at the Leetown Pesticide Site, a portion of cthe areas to
be remediated alreaady ile within che restricted zones, and the question.
aciually becomes ore of balanci{ng whether short-term detriment associated
with c¢emedial construction activitas within the floodplain or wecland.
411l be offsec by che long-term benefits Jained via mitigacion of a
coacaminant source.

With respect to the Lzetown Pesticide Slce, the pesticide ﬁtxing
irea lles within areas identifi{ed by the Federal Exzergency Management
"Agency (FEMA) 4s components oS the 1N)=vear floodway of Bell Spring Run.
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soviously, it is not possible zo consider remedial aziion @izhouc
undertaking construction activity within zhe {loodway. The conzentual
desizn for che seleczed remedial alrernacive nas lacorporated prartecsion
against potencial flooding during coascruction, and has zlso proposed
Jeans of surface wagar control ro grevent or nicigace excessive sedimentya
of the receiving streams as a resuls of earch-aoving acctivicies.

The ulzizacte location of che onsite treatment bed is sroposaed :3 se
well hevond the lizfts of the :0C-vear floodway, and rescoration of z4e
axcavated areas within che floodwavs has been proposed to establisn a
suriace topography that wi.l Se consisrent Jicth sfia drainage pazterng
and <ill. not pose any future impacts cto the $loodwav.

EPA's NEPA Compliance Section has established that zwo of the charee
remedial sizas are located wizhin wetlands. These areas are the amixing
area and che pesticide pile ir2a. The werland is the Bell Spring Run and
tribucary $loodplains. ’

Because of the selected -2medial action will take place in chis
wecland, an assessment of cthese accions aust be givet in this document.
The wet'ands assessment coasiscs of five‘requirements which gust e
addressed: :

l) the reason why zhe action must be taken in a wetlaand
) a description of significanc faecs considered in making chis
decision : v
3) a statezment i{ndicacing whecher the proposed action conforas
to state wecland proteczion standards :
%) a desecriotiom of che steps taken to ainimize harm to the
wet.ands, and ,
5) 'a description of how the action affects the values of the wetlands

The ratcionale for supporting wecland excavation to {aplement cthe
remedial action {9 chat {t s necessary to remove contamintancs from the
soils/sedidents (n ovder to eliminate potential threats to the public
healch. Wizh respect to this site, the two areas (of chree) chat are
considered Zor remediacior, already lie within che designated werlaad
area. [t would noc be possidle to consider any type of remedial accion
4izhout undertaking construction acrivities within chat werland. Therefore,
except for a no-aczion alternacive, taking action withi{a che designaced
wetland {3 unavoidable. :

Sigatficane faccs considered ir 2aking che deciston to -ake Tegedial
action have already been discussed in this document., ~?Par=icular eophasis
for action {s placed in the Healch and g€avironmental Impaczs Seczion
(Sections K=1f; K=-lg; X-lh:; X=-2 and X=3) of this doucmentc.

Currantly there are no specific State wetlands protection scandards.
in the absence of Stacze regulazions, 5PA Zuidelines on wetland proteczion
will be fol.owed whenever and wheraver apprricable. Sceps will be undertaken
during design and !aplemencazion of =%is alternative €3 winimize cthe
{apacz of construction aczivizy on zhe wetlands. Ancillarv congcruction
3ITuctures needed for proper {7plezencation of this alzernative are
t2aporarv Ior the most parz. . The surface water diversion channel, thac
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divarzs natural {low away from prorosed excavation ireis near the pesticide
ni1ie arza, will de permanent. This {s zaiaiy due £> the fact that removing
zhais structure act the end of conscruczion acictivitias mav zause =ore »f a
sedimentacion problem downsctream -hat would he leaving it {a ;lace.

3ecause this structure will be permanent consideracion will bYe ziven ¢z
'imiag =he Yoctom of =his channel with a zaterial zhat will facilizace
ravegeracion by providing an arcificial root svscew. Anv roaads that are
s.ated 0 He constructed Sor this 3¢tion will de Jesigned €9 3aiziziza zhe
izpac: their codstruction would have on cthe wezland ar=a. 2aly oshavsical
5rush cleaniag methods wiil 2e emploved when teeded, and any ravogetation will
Se done with native <etland species, il possidla., The aczions jrapesed i~ che
~etlands at this size have a greater posiuvive 1agn1'~de of iapacz for those
wetlands than negative izspact. Zxisting conctamination of pesticides will

he descroved aad ctaxen out of the bHiogeochemical cvclae 2€ rhe eaviranmenc.
Table 18 displays the iapact Jdiffereat functions 3a;’ have on the wezlands in
suestion.

S. Evaluation of Altermatives Not Selected

The No Action alternative is required to bde coasidered in che NC? as
a haseline case. Under this alcarnacive, no work will bde parforaed <=2
inorove site condizions, and receptors within the szudy area w#will conzinue
© 23 be subiect to existing condicions.

Tha NCP requires remedfal action tn be taken ac CERCLA sites in

order to "prevent 3r minidize the release of hazardous substances” so

zhat they d2 not “migrate to cause substantial danger Co present or future
oublic healzh or weifare, or to the eavironment.” Three source areas
have heen i{dentified which exhibit contaminaant levels gubstantislly ia
2xz2ss of local or national Sackground levels for agricultural or orchard
arzas. In addition, the potential exists for unacceptable health risks

£o iocal residents {f these areas are brough: sader managemen: fcr crop
oroduczion with atteandantc tillage.

Therefore, the No Action alternative would leave contaminants an
source areas in excess of noraal background levels as well as {n excess
of chose suggested by relavant environmental and public health guidelines.

In addizion zo soil erasinn, any poceatial disturbance of the soil
will releagse dust, resulting in both dermal and i{nhalational/ingestional
exposuras. There i3 no 1ndicacion that this has -occurred in the past or
that (¢t will occur {a cthe future. Heowever, the potantial exiscs for
changes {n present land ise at the source areas which would {nvclve
tillage of these soils.

Alchough casual {atruders and trespassers are not viewed as raceptars
at this sice, farm anizals could regulariy come into contact with the
contaminated soils. Horses, and possibly dairy cactle, could graze on or
near the source areas and cheredy be exposed o pesticides {a che soil or
i1 the veZeration. -
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The most critical exposure pathway and subsequeat health risik ac ¢!
size {s cthe inhalati{on of énd der=aal concace wich- coacaminacad soils
during agricultural accivicies. Many of the pesticides decected in the
soils, are Xnown or suspected human carcinegaens. Residual levels of
cesticides ina the orchard areas are tydsical of orchard areas throughout
the United States. Yowever, the pesticide pile, pesticide nixiag area,
and the packing shed exhitited levels of pesticiles that were substantial
in excess of cthe local agriculzural or orchard levels.

Ia addition o this route of exposure, che pocential for future
iroundwater contaminacion was evaluated ia che RI. Cetailed calculations
“are sragented in the Rl aad are summarized herein. Theoretical leachaca
zoncercracions were developed for the zaximua concentrations of %,4'-2DT
3nd zoraphene, hased on soil/sedisent adsorption coefficients. Travel
zize tirough the unsaturated zone and ctheorecical water table {apuc
concentrations were prediczed using an unsaturaced zone 3ssessment model.

Resules of this aedering indicatad chat approxiuacelj 250 years
would elapse before .the DDT reached the water table. Yowever, the
cancuntraticns would be so low that_ingestion of the actual percolate
would resule la a ziek of 3.7 x 10~/ (ar | addictional case of cancer i{a’
an exposed population of 2.7 afllion people).

Arsenic rezaias hound to the soil particles and {s not likely to
sove into the groundwater within the observed range of pH. Arsenic was
aot dectected at concentrations {n excess of che laboratory detection
iis3itc in any of the groundwater samples ~ollected at this sitce.

It {3 evident chat, even under worst-case condi:ions, there (s lictle

p*areq: poctential for Zroundwacer: con:aainacion at the Leetown Pesticide
{ce.

The generation of fugitcive dust from the three source areas {s not
creating any significant risk at the presen: tize. Under worst-case
bandi ions, the greatast risk (4.4 x 10°8) was presented by the pesticide
olle.

No Aczion {a the source areas will contizue to expose fara animals
grazing thase areas or eacing silage grown {n these areas. [z {s difficulc
20 quantify the risks to fara anizals, but exposuras could sccur aither
‘through dermal coaractc or through ingescion of vegetation that has taken:

13 pesticides. Human exposure via through this route {3 considered mininal,

For Alternative 2, Yo Action-Monitoring, would present the same .
soctential public healch riskg as “described {a the No-Action option.
Yowever, a multi-media sampling program will be established for early
decaction of any migration of contaminants {n the environmgﬁ:.

Alternative 3 {nvolves capping the contaminants, aftar consolidation,
with a soil cover. Since the state regulations for the disposal of
mazardous substances are somewhat zore striagent zhan the Federal RCRa
_ s3zandards, ail staz2 standards would not Se fulfilled. Due, {n parc, co
the presence of Rizhly folded cardonacte bedrock underlving che Robinson
sroserty, the project. area does oot 7eet all zonaitions for siting a
perzanent hazardous waste facilizy. ' '



~ith raspect 2> Land‘hse, the construczion nf 3 capred dezesic woul4
T2quir2 a long-ctera rasarvacion of land »a rhe Ro5iason sfiperty, {1 naridar
T2 protect the {ategritv of the cap svstem, Adniniscrizica canstriiacs
would b

e requirad regariiag future use of this arsa.
Alternative 4 di{ceccs chac a aulcti-zedia cap Ye zanstrucced I Thae
Rdcinson property osver zhe consolilaced contaairatad 30{ls5. This
alzarnative would iaclude =ost 3f the Zesign reczzmendazioag decai a4
inthe capping ragulatinns under 2CAA. As ia Altarnative 3 this 3agian
dses a0t meec all condizioas far 312i7g a permanent hazardous wasce
facilicv. Ia 3ddicion administracive conszraiacs or lind use would se
neza2ssary for this aptian.

Alzarnacive 5 describes construccion of a permarent an=siza lands{il
Ior disposal Jf the wascas in juestion. This landfill will reec al!
substantive raquiraments of RCRA for conslruction of hazardous wasts
tandfills. This opcton, again, has the same rescrictinns as descrived in
Altarnacives. 3 and i.

Alzaernacive 6 calls far off-sire disposal of the concaminaced
2acerial. This option was not chosen Jainly hacause it {s not the most
envirormentally secure option. The praferred option offars the destructinn
of contazination as opprnsed to this alternactive which only transports the
contasinaced soils and =7atarfal from one area to another. In addi:zion,
tra2atzent through incineracion was considered Sefore disposal. Tais
opticn {3 not the most cost-effactive method of treating the contimi~acian
(zhe preferred option offars treataenr fsr atout 55 millicn less),
Cherafore {t wac elimfnated from consideratisn. Arn alzeraacive Macrix
“nich compares all cacegories of consideracicn Decveen wac:t alternacive .s
fzund {a Table 9. ‘ ' : '

T. Proposed Action

‘.

We request your approval of the recommended remedial altaraacive.
The escizaced base capital coset for this opcioa {3 51,214,000,

Operation and 3aiatenance Co3ts tor the estimated raquired tow vi2ars
A72 3pproxinacely 517,500, The base nresent-worch costs for design and

‘iaplementacion of =ne Onsica Treatzenc Alzernactive i35 SU,!115,750.



Alternative

Techntcal
Feasibility

Table 19

Alternatives Matrix
leetown Pesticide Site

Environmental
Concerns

Institutional
Issues

Public Health
FEvaluations

Public Comments

Present
Worth

l. No Action

-

Not Applicable.

Sedisentatlon load-
ing to streams may
increase contamina-

tion In stream sedi-

ments. Fish and
beathic community
way become more &d-
versly affected.
Even with no action
there f6 little ap-

parent potential for

ground water coanta-
mination.

No Action circumu-

ents NCP directive

to prevent or mini-
mize the future re-
lease of hazardous

substances.

Contamination surfdace

soils would rematn
source of potential

health risks to indti-
viduals who may till
o: disturb the land -
Farm:
animals who may graze
on or near the source
areas would be expos-
ed to pesticidcs. Any
utilization of these

in any manner.

animals (milking/

slaughter), may pass

on contamination to
humars.

No action was

not eadorsed by
the local govern-
ment or the local
public.

$0

2. No Actiom
With Monitoring

tav. monltoring of
solls, sedimenc,
surface water aund
ground water using
established staand-
ard sampling meth-
ods. Pesticides
and Inorganic me-
tals analysis
would be performed

in accordance withf

standard wmethods.

Same as |. However,
any fncrease in
streawm contaminants
would be detected
and mitigative act-
fons could be ini-
tiated.

Same as 1.

Same as ).

No action with

‘(monltoring was

not tully endors-
ed by the local
goverument .. The
County Commiss-
ftoners would pre-
fer that EPA pur-
chase the land
and place a res-
triction on the
property. The pu-
blic did not cowm~
ment on this al-
ternative.

$227,000

3. Consolldate
Contaminated
Soils, Cons-
truct Soil Cap

All coanstruction
activities in thic
option are coumon-
ly performed by
applicable con-
tractors.

Excavation of solls
would take place In
riparian wetlands
and within the 100

yr. flood platn. The

fmpact to thie area
is short-term and

measures to winjmlze

damage will be
undertaken, Trans-

not meet all RCRA
siting conditions
for a permanent
hazardous waste
factlity. State re-
gulatlions for dis-
posal of hazardous
substances would” -
not he fullv mer.

Weuld eltminate pub-
11c health threat
sof] cap Integrety is

maintalned.

No Comments.

$745,000



Techntcal Environmental Instituttional Public Mealth Present
_ﬁlfffﬂﬂﬁllﬁm-____3£3$‘bll[51 _____ ____Concerns - Issues __~_;__Evalua(g£5[ _Public Comments | Warth
3. Coatinuation portation of packing|Long-term reserva-

shed matertal teo tion of land at the
offsite dlaposal may|construction site,
be of some concern by way of an fnsti-
1t a release occurs [tutlonal control,
during transport. may be necessary to
prevent loss of in-
agrety to the cap
b tem. ———
4. Consolidate [All planned acti- |Same as 3. Altnough cap system|Same as 3. No Comments. $1,021,00
Contaminated lvitles are coumon- incorporates all
Soils, Cons- ly performed and recommended techni-
‘truct Mulel- can be implenmented cal design for a
Media Cap by an experienced cap, the site still
contractor. does not meet all
conditions for a
permaneant hazardous
waste faclility.
. Long-term land res-
) trictlons to pro-
tect the cap late-
grety would need to
be implemented for
. . this option.
5. Constuction |The required con- |Same as 3 and 4. Conceptual design |May result {n more No Commcunts. $1,253,00
of Onsite Land-|struction artivi- meets State land- frequent exposure to
fill ties are feaslible f11]1 construction |site remediation
and can be fmple- standards. These workers. Would ecli-
mented at the Rob- &standards exceed winate public health
fnson Property. RCRA requirements. Jrisks with land use
Geologic rock out- Institutional con~ |contrnls. ‘
crops may pose trols on land use
sowe difficulty would be necessary
during cunstruc- for thia option.
tion. Sttliag requirements
' for this landfill
- |remains an issue.
6A. Excavatior [Excavation and Transport of conta- [All transportatlon |Potential risk to No Comments. $1,965,0
with Offsite transport of con- |minated waterial performed by per-. |[public receptors from
Disposal at taminated soll would take about 260|mitted transpor- vehicular mishap dur-
Hazardous Waste|ls commonly per- truck loads, total- [ters. The waste ing traasport of
Facllity formed ané 1is fog - approx. 220,000 |would omnly go to a |wastes.
implementable for |truck miles. This permitted complying
this site, increase the chances|hazardous waste fa-



Alternative

Technical

Feasibilliey

Continuatiua of
GA

Euvironmental
. Loncerns
contamtnated ol ls
tato cavironment.
This option would
oniy transfer waste
from one place to

another.

lnslt(uglonal
Issues

Publlcvuenllh
Evaluations

Public Cemments

be required for
this option.

Proesent

Worth

6B Excavatton
with Offsite

Incinceration
of Solls

Some question on
total destruction
of pesticides due
to low fuel value
of the so'ls.
Would not elimin-
ate lead or arsen-
1ic in soil there-
fore residual ash
may need to be
transported to a
hazardous waste
facilfity.

s

Same as 6.

Any fnclneracor
used would need to
be RCRA permitted.
Land use controls
would be unaneces-
sary. :

Same as 6.

High Cost of this
option did not
meet with public
approval.

$7,3l43ﬁm

- 4. Ousite

Treatment of

"Sotls Through
. Anaerobic Bio-

degradation

Tdestruction.

Biologlical degra-
datlion has becu
ased to destroy
DDT and other pes-
ticides for many
years. Treatment
is .a kaown and
accepted method
for contaminant
Field
test and beach
scale studles
would be necessary
for proper fmple-
mentation.

Only concerans for
this option would be
limited waste mate-
rials transport from
packing shed area.
Would permanently
destsoy contaminants
thereforc removing
them from the blo--
geochemical environ-

‘lment. Concerns {n-

volving -wetlands and
floodplains also
apply ic this
option.

Treatment cell
would meet all sub-
stantive require-
ments of the RCRA
surface lmpoundment
reguiations. Land
use controls would
only be necessary
for the time 1C
takes to degrade
the contaminants.
(Estimated 1-2 vrs)

Would eliminate pub-
1ic health threat
upon completion of
remedy.

This option was
favored by atten-
dees of the pub-
lic meeting.

S1,116,000



RESPONSIVENESS SUMMARY

LEETOWN PESTICIDE SITE
JEFFERSON COUNTY, WEST VIRGINIA

MARCH 1986

This community relations responsiveness summary is divided into the following
sections:

Section [: " Qverview - A discussion of the EPA's oreferred remedial action
alternative and antlcxoated public reaction to this
a]ternatxve

Section II: Background of Community Involvement and Concerns - A hrief
history of the community's interest in and involvement with the
Leetown Pesticide Site, including a discussion of concerns
raised by community memhers and officfals during remedial
planning activities.

Section [II: Summary of Public Comments Rerefved Nuring the Public Comment -
Period and Aaenc% ‘Responses - A summary of ~omments cateqorized
By topic and followed by EPA responses.

Section IV: Remaining Concerns - A descrintion of remaining community
concerns that should be considered as the EPA and the State of
West Virginia Department of Natural. Resources (WVONR) conduct.
the remedial design and remedfal action at the Lcetown
Pesticide Site.

In.addition to sections I through [V, a list of EPA community rplétions
activities conducted at the Leetown Pesticide Site is included as Attachment A
c¢f this responsiveness summary,

[. OVERVIEW

The Remedial I[nvestiqation (RI) Report and the Feasibility Studv (FS) Reoort
were released to the public for review and comment on March A, 198A, This
marked the opening of the comment geriod, which extended to March 27, Ouring
the comment period, the EPA recommended a oreferred remedial alternative from
among the seven alternatives presented in the FS report,

Tre recommended altermative was descrited in detail in Section - 3.0 of the
report as Alternative No 7. This alternative consists of.consolidating
contaminated soils from three source areas into a specially-prepared treatment
bed and saturating the soils with water to oromote biological deqradation of
the pesticides. The oroqress of the biodegradation will ‘be monitored until
. pesticide levels have been reduced to acceptable levels. The treatment bed
~will then be disassembled and the soils will he reqraded to hlend with the
surrounding area. Post-closure qroundwater monitorina would be conducted for
two years. .



Comments received during the oublic comment perind suqgest that the qeneral
sublic does not object to the recommended alternative and is supoortive of the
intent to restore the land to a usahle condition, Local officials, however,
objected to the remedial action 2lternative on the hasis of cost. Thev voiced
a preference far buying the property in question, fencing it, and restricting
its use via restrictive covenants placed on the deed. EPA rejected this
proposal on the grounds that land acquisition for the purpose of restricting
its use was not permitted by EPA policy. [n addition, EPA questions the fact
that land use restrictions could be quaranteed via a covenant on the deed,.

{I. BACKGROUND OF COMMINITY INVOLVEMENT AND CONCERNS

The Léetown Pesticide Site history is believed to date back to 1975. A: that
time, a fire occurred at the Miller Chemical Company olant in nearbv Ranson,
West Virginia,. Sometime orior to 1981, opesticide-contaminated waste/dehris
allegedly resulting from that fire were olaced on land oresently owned bv
Julian and Lucla Robinson ({i.e., the Robinson propertv). [t was also alleged
that, at about this same time, debris from the fire were landfarmed on lands
now belonging to Mr. Willard Llovd, and termed the “"suspected pesticida
landfarm" in the RI Report. \ '
Two orchards also formerly occuoied lands within the area of the study. The
largest of these, the former Jefferson Orchard, included about 170 acres of
land on either sida of Route 15/1 (Jefferson Road). Of this area, the land
east Of Route 15/1 included a 25-acre tract which is presently the Robinson
prooerty. The second orchard was the former Crimm Orchard, occuoying a tract
of about 46 acres to .the southeast of the Jefferson (Orchard. Both of these
orchards included areas ded1cated to the mixing of pesticides for soray
application.

Tn addition to the foreqoing areas investigqated during the RI, there are two
active landfills in the study area. These include. the Jefferson County
Landfill and a landfill associated with the West Virginia Department of.
Highways maintenance garage at the intersection of Routes 15 and 15/1.

Public attention was firs: focused on the site in April 19R3, when local
newspapers reported the removal Gf the pesticide ofle on the Rohinson
progerty. The pile was removed by the Miller Chemical Comnany under the
direct supervision of the EPA and WVONR.” Although coooerating in the cleanuo
action, Miller Chemical Company expressly denied anv resoonsfbtlrtv for the
contamination emanatinag from the pile.

In August of 1984 aporoximately 40 residents attended a ouhlic meeting
" conducted by the EFA to discuss the Work Plan for the Remedial
[nvestigation/Feasibility Stucy. Also, at about this time, trree oublic
forums on groundwater quality in the.Shenandoah Vallev were conducted bv three
separate interest groups: the Leaque of Women Voters, State Reoresentative
Thomas Steptoe, Jr., and the local Region IV Planning Commission, Three local
citizens' qroups that expressed concern over the Leetown Pesticide Site were
the Citizen's Action Group, the Jeffersoan Countv League of Women Voters and
* the Potomac Valley Chapter of the National Audobon Socfaty.

Concerns expressed at the Auqust 1984 oublic meeting {ncluded the fullowing:



1. Concern that money was seeminglv being wasted in singling out the Leetown
Pesticide Site for scrutiny when the entire countv and much of the <tate
had been sprayed with 00T,

2. Concern that the RI/FS was possibly heing parformed to advance some
hidden agenda of the Natxonal Fisheries Center, ‘located within the
general study area. ’ :

3. Concern that Jefferson County had an unusually high incidence ¢f cancer,
especially in young women,

4, Concern that the Jeffersan County Landfill had heen unfa1r1y included in
- the study.

[IT.  SUMMARY OF PUBLIC COMMENTS RECIIYED NURING PUBLIC COMMENT PERIOD AND
AGENCY RESPONSES ;

Comments raisad during the Leetown Pasticide Site publiec comment period are
summarized briefly below. The comment period was held from March A to March
27, 1386 to receive comments from the public on the draft Feasibility Study
(FS). The comments received during the comment period are cateqorized by

““relevant topics. At the time of the public comment period, EPA nad focused on

Alternative No. 7 (Onsite Treatmant) as the preferred alternative,
Remedial Alternative Preferences

1. The Jefferson County Commissioners suagested that purchase of the
.property and institution of restrictive covenants on the deed to oreclude
access and/or tillage of the contaminated soils in the future could he an
-effective means of addressing oublic health concerns, The Risk
Assessment performed as part of the RI Report indicated that unacceptable
additional cancer risk would only occur in a situation in which
individuals inhaled dust emissions from these areas durina tillaae.

EPA Response: Beyond the fact that land purchase for the purpose of
restricting access to contaminated areas is not an allowable use of
Superfund monies, the EPA is concerned that restrictive covenants may not
.ensure that access is permanently controlled.

Technical Juestions/Concerns Regarding 3emed1al Alternatives

1. Cne commentor questioned the deoth ta which gesticide. contamination
extends in the areas of contaminated soil, and further ‘ugqested that a
possible means of control would be to plow the contaminated soils under,
below th? depth generally penntrated during normal tillage oneratfons (Re
8 inches

EPA Response: The depth of contamination hy pesticides has been found ‘o
be about 6-8 .fnches, although additional investigation is necessary in
those areas found to be contaminated at the surface to more orecisely
define the vertical (and horizontal) extent of contamination for the
purposes of taking remedial action.



(Y4

A commentor wanted to know.the lenqth of time required for ODT to deqrace
naturally in the environment.

EPA Response: .The exact duration required for complete deqradation of
the 00T is not known; however, it is known that one of the reasons for
the persistence of 00T and other chlorinated hvdrocarbon pesticides is
their resistance to biodegradation. Biodegradation of these pesticides
is optimized under anaerobic (i.e., without air) conditions; natural

~conditions are predominantly aerobic in.the surface soils. One of the

principles employed by the proposed biodeqradation orocess outlined in
the FS is to create an anaerobic environment to enhance the speed with
which th2 pesticides are deqraded.- :

A commentor questibned how the lead and arsenic levels found cofncfdent
with the organic pesticides would be handled by the onsite treatment
technology.

EPA Response: The preferred alternative will not reduce lead or arsenic
Tevels. The lead and arsenic levels found coincident with the most
intensive pesticide contamination appear to be consistent with levels
documented by the literature and by field sampling at the Leetown
Pesticide Site to occur in orchard areas. These levels of lead and
arsenic apparently have resulted from use of lead arsenates as
pesticides, and, therefore. did not arise as a result of disposal of
hazardous wastes, but. rather, as a result of use of agrichemicals.
Those levels found are consistant with orchard backgqround tevels-in both
the Leetown area and cther orchards in the United States. Based on this,
the decision not to mitiqate levels of lead and arsenic has peen made.

A commentor requested information reqardinq the contents of the drums in
the former Crimm Orchard Peck1nq Shed.

EPA Response: The drums at the Crimm Orchard contained pesticide
material The EPA presented an overview of the contaminant levels found
at each of the suspectad sources of contamination. For more detailed
information regqarding contaminant levels, the EPA referred the public to
the RI Report which is avaiTable at the Charles Town Library, as well as
in the offices of the County Commissioners.

A commentor asked where the offsite disposal would occur, if required.

"EPA Response: There are a limited number of disoosal sites aoproved for

Teceipt of hazardous materials under the Resource Conservation and
Recovery Act (RCRA). The only sites available in the northeastern U. S.
are in Ohio and New York.

A commentor questioned the schedule for future activities, assumirg

approval of addit.onal monies for Superfund.

EPA Response: Following the close of the public comment period, EPA will
prepare a formal Record of Decision (RND) identifying the recommended
alternative. As soon as the RGCD is finalized and monies become
available, EPA will initiate design of the alternative. Since this is a
relatively simple design problem, a period of three to six months will he:

‘required far complete design. After selection of a eonsfruction



subcontractor, about two months will be- requ1red for construction,
assuming favorable weather conditions,

One cmmentor quest1oned whether wastes other than those from the Leé%own
Pesticide Site could be placed in any onsite landfill constructed as oar*
of remedial action at the sites.

EPA Response: Any onsite landfill or caooed deposit would be :onstructed
with capacity only great enough to house -contaminated soils ard otrer
contaminated materials frcm ancillary construction (e.a., roadwavs,
decontamination pads) from the three sites 1dent1f1°d Mo othar
materials would be placed into the disposal areas,

Public Health/Environmental Concems

One commentor asked whether the cumulative effect of al! pesticides found
at the Leetown Site had been considered in the develoument of the risk

- assessment.

EPA Response: The EPA irndicated that the risks had heen estimated
through a complex modeling process which fakes into consideration all

.reasonable contaminant miqration pathways, exposure durations, and

exposed populations, and that cumulative effects had been considered.

A commentor questiongd whether a health study (i.e., en.uemvoloq1cal_
study) had been done in concert with the RI/FS, Other commentors
suggested that there is a cancer oroblem in Jefferson County, oresumably
as a resuit of the intensive orchard development in the area and the fact

‘that many of the former orchards are oresentlv the sites of residential

dzvelopments.

EPA Response: EPA indicated that no eofdemiolocical study had been
performed, .and that, rather than focusing on past effects, the attemot in
developing the risk assessment has been to estimate the risk to both the
general puplic and the environment based on current levels of
cantaminants found during the RI[, as well as oostulated migration of
*hese contaminants to potential receptors.

Tha WVDNR indicated that mortality records necessary to investigate the
incidence of cancer in Jefferson County could be obtained via the state
public health office. This is, however, beyond the scope of the present
study. . . T

A former resident indicated that her domestic well had "qone had" in
1980, exhibiting a "kerosene" odor, and that she was awzre of four wells
which hac¢ become unfit for use in the Leetown area. Although the NUS
sampling of her well in August 1934 found no evidence of contamination,
she indicated that the oroblem was most evident in the spring and fall
during hiqh water table conditions. This former resident comolained of
chronic health problems possibly attributed to the water quaifty in the
domestic well., Although this individual nas moved from the lLeetown area,
the well in question 1s st111 ‘being used by the current occunant of the
residence.



£PA Response: EPA indicated that the resident's well had been sampled
and found %o be uncontaminated, and that no further samoling had occurred
to establish whather seasonal cond1t1ons may exert an effect an the
con'amxna;1on of the well, .

Several commentors questioned the manner in which risks had haean

detcrmined ana asked whether an "acceotable" level of DOT residual in
scil rad been establishad. :

£PA Response: Risks were determined on the basis of detailed modeling of
the various exposure pathways, with specific assumntions reqarding the
duration of exposure ard type of exposure (i.e., dermal contact,
inhalation, ingestion) to the various receptors. Thé actual calculationsy

“are available in Appendix E to the RI Report, No specific "acceptahle"

tevel of DDT residual in soil was found. Action levels, that is, target
lavels for remediation of the site to reduce the risk to an acceotable
level, are reported in Section 8.0 of the RI Report,

'One commentor asked if beef caftle had been includea in the risk

assessment scenmarios.

' EPA Response: Becf cattle were not specifically included in the risk

assessment calculations. However, the major commodity oroduced from
livestock in the immediate site area is milk, Calculations were
performed to demonstrate that the risk to the general cooulation from
ingesting milk produced from cattle in the site area was within
acceptable Timits.

in response to item no. 5 of this secticn, a commertor questioned whetner
milk from the dairy cattle had actually been tested.

EPA Response: Under the scope of work of the site fnvestigation EPA's
obJect1ve was to determine whether the oesticvde residual levels in the
s0il could produce a health risk via ingestion of milk froam cattle
grazing on such areas and/or fed silage oroduced on these areas. N¢
specific authority exists for EPA to engage in a oroqram of monitoring of
pesticide levels in milk from dairy cattle. Periodic menitoring is
undertaken by the Maryland and Virginia Milk Producers Association and
severe penalties are imposed on those memhers of the association whose
milk is found to contain pesticides in excess of the acceptable threshold
limits. '

Commentors asked whether studies had been done to detarmine the levels of
pesticides which might be expected to be found in ngarden c¢:o00s. [n
particular, one former resident indicated that her family qarden nad been
adjacent to the Crimm QOrchard prooerty to the west,

- I{n addition, commentors questioned how the dairy cattle. acavxred the

pesticides in their systams.

EPA Resnonse: Uotake of pesticides by carden veqetables {s soecific *o
the particular vegetable crco being considered. EPA did sample and
analyze corn grain from the suspected oesticide landfarm area, and did
not find uesticide; in tha grain dbove detectahle 11m1ts. :



With respect to the garden adjacent to the Crimm Orchard, while the
garden may have been adjacent to the orchard, the most intensive .
contamination found at the orchard was at the former packing shed, which
is located in the central oortion of the property, a significart dwstance
from adjacent properties to the west. .

Based on orevious studies, little systemic uptake of pesticides has heen
recorded in corn., Cattle appear to acquire pesticides through actual
ingestion of ccntaminated soils.

Several commentor§ noted that abandoned orchards in the Leetown area were.
now housing developments and questioned what would happen' if the orchards
within the study area were put to the same usas,

EPA Response: EPA noted that the only exoosure nathway found in

“conjunction with the contaminant levels at the study area sites to

produce an unacceptable health risk was that of inhalation of dust
emissions from tillage operations. I[f the areas were to become housing
developmen®s, the same considerations would orevail relative to
activities which would generate dust emissions. However, the final risk
level presented from tillage operations is a chronic level based on 40
years of annual tilling and inhalation of the dust oarticles.
Construction activities associated with development would not take nlace

.over a long period of time. Therefore, the shortened exposure duration

greatly reduces the assocfated risk.

Public Participation Process

1.

“One .commenter aueétfoned whether March 2?7 was the final date for

submission of comments, and also what form the submission had to take.

" EPA Response: March 27 is the final date for Feceipt»of comments.l These

comments can be either written or verbal. Names and phone numbers of EPA
contacts for submission of comments were provided to those attendinq the
meeting.

i Costs/Funding Issues

1.

A commentor asked for clarification between Alternative No. 7 (Onsite
Treatment) and Alternative 68 (0ffsite Disposal with Treatment),
inferring that the on1y difference was in the higher cost of the Iatter
alternative ($7M vs $1M), :

EPA Response: EPA 1nd1cated that while both alternatives would achieve
destruction of the wastes, the onsite treatment alternative would not
require transport of the contaminated soils over great distances on
public highways, with the attendant risk of accidental spillage. Onsite
treatment via biodegradation would also not require permanent containment
of the soils, as would be the case with the offsite disposal option.
Even if the soils could be successfully treated via incineration to
remove the pesticides, it is likely that the residual ash would require
specfal handling as a hazardous waste in view of its heavy metal content,



-

Use of a RCRA- aporovnd hazardous waste 1andf111 to store the materfa!s
would be required. Space at such landfills is currently at a premium,
and one of EPA's goals in site remediation is to destroy wastes without.
the need for their transport to RCRA-aporoved facilities.

Other Issues

1.

A number of commentors indicated that mixing areas such as those
identified at the former Crimm and Jefferson Orchards during the RI exist
throughout Jefferson County. In particular, one commentor indicated that
“at least 20" such areas exist. In reference to the Leetown Pesticide
Site, one commentor suggested that pesticides had been mixed at the
intersection of Routes 1 and 15 and Hopewell Run in Leetown, proper.

Another commentor indicated that the “largest orcnard in the world" had
at one time operated about 2 miles_ south of the Leetown area. occupying a

- total of about 3,000 acres.

EPA Response: EPA indicated that there are three seoarate qrouos

fnvolved in Superfund Sites: 1) Site Discovery, 2) Emergercy Resoonse,
and 3) Remedial Planning. Information relative to new sites should be -

" directed to the Site Discovery Group for appropriate action. It would

not. be appropriate to attempt to address each of these areas in
conjunction with the present site. The WVDNR further suqgested that it
would be interested ipn following up on information about such hazardous
waste activities. _

One commentor questioned whether the proparty owner (f.e., Luola
Robinson) would be reimbursed for temporary or permanent use of her
property.for remedial action.

EPA Response: Superfund does not make any provision for comoensating
Tndividuals for temporary or permanent loss of property as a result of

.remedfal action. The EPA went on to indicate that the present instance

is somewhat unusual, since normally the property taken in remedial action
is a part of the hazardous waste site, instead of that of a private

- citizen (i.e., the Robinsons).

A commentor asked for definition of the 11ability conferred by law on the

person or firm that placed the pesticide contamination on the land.

EPA Response: ~ EPA conducts a search for potential responsible parties
TPRPs) at Superfund Sites. This search is oresently in progress for the

Leetown Pesticide Site. After PRPs are fdentified, they are given the

opportunity to undertake the recommended remedial action defined by the
EPA following completion of the FS. If they decline, EPA wil]l take the
necessary action, using monies from the Superfund, and will then attemot.
tn recover these costs from the PRPs.

A commentor asked whether the monftcering wells installed around the

.landf111 would be used for further monitorinq. and, 1f so, who would pay

foy the aralySe..



.

EPA Response: The landfill monitoring wells are avai1ab1e'for use by .
either the WVDNR or Jefferson County for future monitoring activities,

Mr. Lee Snyder, manager of the Jefferson County Landfill, indicated that
the County Commissioners were strongly considerinq monitoring, and that
the cost of analyses would be reduced by focusing on parameters which
would indicate the possibility of groundwater contaminaticn hy the
landfill., [If indications were found that contamination was occurring,
then more detafled analyses could be performed to characterize the exact
chemical constituents of the contamination.

REMAINING PUBLIC CONCERNS

" Issues and concerns expressed during the comment period that the EPA  was
unable to address during remedfal planning activities include:

1.

Concern remains that many pesticide mixing areas other than at the Crimm
and Jefferson Orchards have not been identified and that these areas may
have been or eventually will be developed for residential use.

EPA indicated that information about unidentified sites .should be
reported to the EPA Site Discovery Group for aooropriate action. WVONR
also expressed interest in learning about such sites.

- Concern remains that' human health may have been affected by this sfte.

One family, in particular, noted an increase in health problems during
periods of high water table conditions, and other residents exoressed
concern that the county had a high.incidence of carcer.

iHVDNR indicated that mortality records were keot by the state public

health office regarding the incidence of cancer in the county. These
records are avatlable to the pubic.

The county commissioners remain concerned that federal funds are being
wasted. They continue to feel that the land should be purchased and its
use restricted.

At this time, it s EPA’s policy not to use Superfund monies to ourchése
land for the purpose of isolating contamination from the public or the
environment through total land use restrictions (except possibly for the

.purpose of human relocation fssues). EPA alsc stated that the agency's

fntent is to restore the use of “he land in questfon, not to olace
permanent constrains on its use.. Furthermore, there {s the possibility
that the restrictions on use may not be strictly observed.



Attachment A

Community Relations Activities Conducted
At The Leetown Pesticide Site

A press release announced the public meeting to discuss the upcoming
RI/FS activities, August 1984,

An RI/FS fact shcet was distributed to interested parties, Auqust 1984,

A public finformational meeting was held at the Jafferson County Court
House on August 23. 1984,

EPA met with the. local public heaIth officer to discuss samoling plans,
November 1984.

‘EPA met with county commissioners to advise them of the Jdve injection
process planned for site-related groundwater studies. Agency personnel
also went door-to-door in the immediate study area to explain the
process to residents who might be affected, July 23, 1985,

A press release announced the availability of the draft Rl and FS
reports at local reqositories. It also announced the opening of the
comment perfod and the upcoming public meeting, March 1986.

Fact sheets fdentifying the preferred remedial alternatfve were mailed to
interested parties, March 1986.

A public meeting to discuss the preferred remedial alternative was
held on March 20, 1986. ' :
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