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RECORD OF DECI SI ON
BERKLEY PRCDUCTS

DECLARATI ON
SI TE NAME AND LOCATI ON

Ber kl ey Products Conpany Dunp Site
Denver, Pennsyl vani a

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunment presents the selected renedial action for the Berkley Products Site (the Site) which
was chosen in accordance with the Conprehensive Environnental Response Conpensation, and Liability Act of
1980 as anended by the Superfund Arendnents and Reaut horization Act of 1986 (CERCLA) and, to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP). This decision is
based on the adninistrative record for this site

The Commonweal th of Pennsyl vania concurs with the Sel ected Renedy set forth in this Record of Decision
ASSESSMENT OF THE SI TE

Pursuant to duly del egated authority, | hereby determ ne pursuant to Section 106 of CERCLA, 42 U. S C. 89606
that actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inpl enenting
the response action selected in this Record of Decision (ROD), nay present an inmminent and substantia
endangernment to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

The el ements of the selected renedy are described bel ow and are the only planned actions for the Site
1. Pre-design investigations

2. Site preparation and Consolidation of landfill wastes

3. Site grading

4. Cover systemwth the follow ng conponents as deternine necessary for
conpliance with the relevant sections of Pennsylvania' s Hazardous Waste
Regul at i ons:

- Subgr ade

- Gas vent system

- Barder |ayers

- Drainage | ayer

- Top layer (vegetated)

5. Security fencing

6. Erosion control mneasures

7. Institutional controls restrict newwell installation in the contam anted zone
8. Long-term operati on and mai nt enance

9. G oundwat er, surface runoff, |eachate spring and seep nonitoring (annual),

residential well nonitoring (sem-annual) and nonitoring wells (quarterly)
10. Fi ve-year reviews.
STATUTORY DETERM NATI ONS
I hereby determ ne that the selected renedy is protective of human health and the environment, conplies with
Federal and State requirements that are legally applicable or relevant and appropriate to the renedi a

action, and is cost-effective. This renedy utilizes permanent solutions and alternative treatnent
technol ogy, to the naxi mum extent practicable, and satisfies the statutory preference for renmedies that



enpl oy treatnment that reduces the toxicity, nobility or volunme as a principal elenent.

Because this remedy will result in hazadous substances renmaining on-site, a review wll be conducted w thin
live years after commencenent of the renedial action to ensure that the renmedy continues to provi de adequate
protection of human heal th and the environment.
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Thomas C. Vol taggi o, Director Dat e
Hazar dous Waste Managenent Division
U S EPA Region III

RECORD CF DECI SI ON
BERKLEY PRODUCTS SI TE
DECI SI ON SUMVARY

I.  SITE NAME, LOCATI ON AND DESCRI PTI ON

The Berkl ey Products Superfund Site ("the Site") is |located one and a half mles northeast of Denver
Pennsyl vani a, in West Cocalico Township, Lancaster County (Figure 1). A so known as Schoeneck Landfill, the
Site is east of Wllups H Il Road, north of Swanp Bridge Road. The Site is a forner "town dunp" which covers
about five acres on the crest of a hill, within a larger tract of 21 acres. The Site includes the landfill,
areas where dunping occurred on the so southern slope and the groundwater affected by contanination |eaching
fromthe landfill. The area surrounding the Site is primarily forested residential

Il1.  SITE H STORY AND ENFORCEMENT ACTI VI TI ES

The Site was used as a nunicipal waste dunp from approxi mately 1934 until 1965. |In 1965
the Lipton Paint Conpany ("Lipton"), a subsidiary of Berkley Products Conpany purchased the
property. The operation continued to receive household trash from nei ghbori ng comunities as well
as paint wastes from Berkley Products Conpany. The property was closed by Lipton due to a | ack of
avail able fill area and cover material, and covered with soil. Then, in Septenber 1970, the property
was sold to private owners and has been used as a residence since

Prior to 1965, the dunp received paper, wood, cardboard and other domestric trash fromthe
nort heastern corner of Lancaster County. The only comercial wastes identified during that period
were fromlocal shoe conpanies. Those wastes included |eather scraps and enpty glue and dye pails.

During the period from 1965 to 1970, different sources estimate that the dunp received from
650 to 40,000 gallons of paint wastes from Berkley Products Conpany. These vestes included
primarily pignment sludges and wash sol vents. EPA has |earned that the solvenl s were sonetines used
to burn the househol d trash and that the sludges were disposed of in five gallo pails. Information
gat hered about the final yearn of operation of the Site indicates that the municipal trash was dunped
to the south of the access road, toward the hillside, while the paint wastes wer deposited in the
northern part of the dunp.

The Berkl ey Products Conpany produced paints and varni shes with so vents, ethyl cellul ose
resin and pignments with | ead oxide and | ead chromate. The solvents included ol uene, xylene,
al i phatic naphthas, mneral spirits, methyl ethyl ketones, nethyl isobutyl ketone ethyl acetate, buty
acetate, glycol ether, butyl celasol, nmethyl alcohol and isopropyl alcohol

This Site was originally investigated by the Pennsyl vani a Departnent of Environnental
Resources (PADER) in 1984. In March of that year, PADER conpleted a "Potential Hazardous Waste
Site Identification" formand the Site was included on EPA's CERCLIS, a list of potentially hazardous
waste sites. A "Prelimnary Assessment” was al so conpleted in 1984, by EPA, and the Site was
schedul ed for further investigation pursuant to the Conprehensive Environmental Response
Conpensation and Liability Act, as anended, (CERCLA), 42 U.S.C. 889601 - 9675

In July 1984, EPA collected field sanples that were presented in a "Site Investigation" report
dated March 5, 1986. The information fromthe Site Investigation was used to core the Site using the
Hazard Ranki ng System The Site was nom nated for the National Priorities List (NPL) of Superfund
sites in 1986 with a score of 30.00 and was finalized as an NPL site in March 1989. The regul ati ons
enacted pursuant to CERCLA generally require that a Renedial Investigation and Feasibility Study
(RI/FS) be conducted at each NPL site and subsequently, a renedial response action selected to
address the problens identified
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During the search for parties potentially responsible for the Site ("Potentially Responsible
Parti es" or PRPs), EPA conducted interviews with fornmer owners, operators ant enployees of the Site.
Conmpany records were al so obtained and deed i nformati on was researched. That information has
been conpiled and reviewed to deternmine liability and also to estinate types atd quantities of wastes
di sposed at the Site and to deternine disposal practices during operations. Based on the findings of
the PRP search, EPA sent Notice Letters to two parties, Berkley Products Conmpany and the | andowner
that had purchased the closed |landfill. These Notice Letters identified the parties as PRPs, but waived
the sixty day noratorium established at CERCLA Sections 122(a) and 122(e), negotiate a Consent
Oder to performthe RI/FS. This waiver was issued pursuant to CERCLA Section 122(a).

EPA initiated the RI/FS in 1990 to identify the types, quantities and | ocations of contam nants,
to evaluate the potential risks, and to develop and eval uate renedial action alternatives to address the
contamination problens at this Site. A CERCLA renoval action was taken at the Site in October 1991
to address sone prelinmnary findings of the RI. During the field investigation ot the R, buried drumns
contai ning paint wastes were uncovered in the northeastern portion of the Site. This area was
excavat ed, and 59 druns were overpacked and renoved. Seven druns were overpacked and
renmoved fromthe southern slope of the landfill. An additional 35-foot-long by 5-foot-deep exploration
trench uncovered no additional drums. A total of 87 drums were renoved fromthe Site. The wastes
were classified as PCB flammabl e |iquids, solids, and paint solvents.

The field investigations, data analysis and evaluation of alternatives that conprise the RI/FS
have now been conpleted for the Berkley Products Site.

111, HGHLI GATS OF COVWUNI TY PARTI Cl PATI ON

The information sumrarized in this Record of Decision (ROD) is available at the public
information repository for this project that has been established by EPA at the Wst Cocalico Township
Ofice located at the:

West Cocal i co Township O fice
156B West Main Street

Rei nhol ds, Pennsyl vani a

(717) 338-8720

EPA encourages the public to review these coll ected docunents in order to get better understandi ng
of the Site end the Superfund activities that have been conducted there.

EPA solicited input fromthe comrunity on the cleanup plans and nethods in the Proposed
Plan. A formal public coment period for the Proposed Plan lasted fromApril 7, 1996 to May 7, 1996.
This comrent period included a public neeting held on April 17, 1996 at the West Cocalico Township
Ofice. At this neeting, EPA presented the results of the RI/FS and di scussed EPA's Proposed Pl an
and Preferred Alternative for renediation of the Site.

EPA accepted witten comrents throughout the comment period and oral conmments at the
public neeting. The major and significant public comments that EPA received on the Proposed Pl an
are summari zed and addressed in the Community Acceptance di scussion contained in Section VIII,
SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES, and present and in nore detail in the
Responsi veness Sunmary may included as Attachnent 1 of this RCD.

V. SCOPE AND ROLE OF RESPONSE ACTI ON

In 1991 a renoval action was conducted at the Site to address the buried di scovered
during the Rl. The druns were excavated and renoved as a "principal threat", an area of highly
concentrated waste that could be renoved to quickly reduce or prevent the continued mgration of
cont am nati on.

The response action described in this Record of Decision wll conprehesively address the
threats posed by the renainder of the Site. This ROD addresses the landfill which is the source of
contam nation and the potential mgration of contam nants at the surface and in the groundwater to
provi de overall protection of human health and the environnment. This response action is described in
Section | X, SELECTED REMEDY.

V. SITE CHARACTERI STI CS
The Berkley Products Site is |ocated on the United States CGeologic Survery (US.GS.) 7.5

m nute series topographic map for Wnel sdorf, Pennsylvania (see Figure 1). The topography of the
area is characterized by rolling plains, with el evati ons generally rangi ng between 400 and 700 feet



above nean sea level (MSL). Higher ridge tops can reach 1,200 feet above MSL. The region is

di ssected by a nature, dendritic drainage pattern. The Site is located on the tail of the east-west-
trending Furnace Hills ridge. El evations on Site range between 540 feet above MBL al ong Swanp

Bridge Road to about 640 feet in the landfill area. Landfilling activities on Site have altered the origina
t opogr aphi ¢ surface sonewhat. These effects are nost pronounced in the main dunp area

approxi mately 400 feet east of Wallups H Il Road.

The ridge continues to rise west of the Site to 780 feet above MSL, approxinmately 0.8 mle west
of the Site. Topography falls rapidly south and east of the Site and nore genlt to the north. The
el evation of Cocalico Creek, approximately 1,000 feet east of the Site, is about 435 feet above MSL
(US.GS., 1977). Cocaiico Creek is a perennial streamthat flows southward past the Site. The
streamt s headwaters are approximately 1.5 niles west and north of the Site at gbout 580 feet above
MBL. In this upstreamarea, Cocalico Creek is classified by the Pennyslvani a Departnent of
Envi ronnental Protection (PADEP) as a high-quality, warmwater fishery (Pennsylvania Code, Title 25,1991).

The Berkley Products Site lies within the Triassic Low ands Section of the Piednont
Physi ographi ¢ Province. This section is expressed as an uplifted plain forned of relatively soft, red
sandstone and shale. H gher ridges mark the locations of |enses of hard quartz congl onerate or of
sheets or dikes of define igneous intrusive rock (CGeyer & Boles, 1987).

The Triassic age rocks of-the region lie within the Newark Gettysburg uesin. Sedinentary
rocks along the south end southeast margin of the Newark Gettysburg Basin rest on an erosione
contact with the ol der structural conplex of Lower Pal eozoic quartzites and carbonates and |ocally
upon Precanbrian gneiss, granite, and netabasalt. Sedinents in the basin dip to the north and
northwest in a sinple, honmoclinal structure. A major fault systemoccurs along the northern nmargin of
the basin. Downward novenment along this fault systemformed the basin conplex. Mnor cross
faulting offset sonme of the rock |ayers.

Bedrock beneath the Site is conposed of interbedded units of sedinentary rock including
congl onerate, sandstone, siltstone, and shale. Collectively, these units are referred to as the
Gettyburg Formation (R chardson, 1990; d aeser, 1968). An intrusive diabase dike is also present in
the area. The various sedinmentary |layers of the Gettysburg Formation were |aid down as sheets or
beds in anci ent neandering stream river, and | ake environnents and are differentiated i nto beddi ng
pl anes. These beddi ng pl anes have been rotated over tine into an east-west orientation with an
approxi mately 35 degree dip to the north. Sone of the beddi ng pl anes have separated into bedding
pl ane fractures. Oiented perpendicularly to the bedding planes are joint crack that interconnect the
beddi ng pl ane fractures. The degree of jointing is dependent on the thickness and brittl eness of the
sedi nentary beds.

Siltstone and sandstone are the donminant rock types regionally, although they underlie only
about 35 percent of the landfilled area of the Site. Gain size ranges fromvery fine to coarse. Color
varies frombrow to light gray, with red and brown being the nost frequently Encountered col ors
during drilling at the Site. Siltstones and sandstones are conposed principally of angular to
subrounded colorless quartz grains. The degree of sorting of the sandstones and Siltstones decreases
with increasing grain size. These units are noderately well bedded, with thin to flaggy beds. Joints
are noderately devel oped and abundant and are both open and filled with quartz, henatite, and
calcite. The joints have a blocky pattern and an uneven regularity and are cl osely spaced (Ceyer &
W shusen, 1982).

The quartz congl onerate nmenbers of the Gettysburg Formati on underlie approxinately 60
percent of the landfilled portion of the Site, predomnantly along the top of the ridge at the Site's
northern edge. The congl oneratic nmenbers are conposed of pebbl es and cobbl es of quartz
quartzite, and sandstone. The conglonmerates are densely to sparsely distributed in bands and | enses
ranging from1l to 2 inches to nmany feet in thickness. GCobbles up to 5 to 6 inches in dianmeter occur in
sone of the thickest beds. The conglonmerates are usually thick bedded and occasional |y nassive
They are well cemented, with sone interbedding with mnor beds of sandstone. The sandstone beds
range in thickness from1l to 2 inches to a foot or nmore. Joints in the congloneratic nmenbers have a
bl ocky pattern, are noderately devel oped, noderately abundant, regularly spaced, open, and steeply

di ppi ng

The overal |l thickness of the Gettysburg Formation in the area is approxi mately 9,400 feet. The

t hi ckness of individual lithologicai units (e.g., shal e/nudstone, siltsone, sandstone, and congl onerate)
varies fromO to nore than 100 feet beneath the Site. The thickness and distribution of sandstone and
nudst one are variable throughout the Site. The top soil is conposed of silty to sandy clay. The

t hi ckness of top soil in the study area varies fromO to 5 fee

A north-south-trending di abase di ke cuts across the lithology underlying the Site, nostly west



of the landfill area. This unit underlies approximately five percent of the known landfill area. The

di abase is dark gray to black, dense, and very fine grained. It consists of 90 to 95 percent |abradorite
and augite mnerals. Joints have a blocky pattern, are well devel oped, noderately abundant, regularly
and noderately space, open, and steeply dipping. Wiuere the dike contacts the Gettysburg

Formati on, the sedinentary rock have been thernally metanorphosed to a dark purple to bl ack

argillite. Thermal metanorphismmay extend to a distance of several feet (Geyer & WIshusen, 1982

d aeser, 1966). Fracturing in the Gettysburg Formati on may be |ocally enhanced by the intrusion of

t he di abase.

The main tectonic feature in the vicinity of the Site is an east-west fault. This is a reverse fault
|l ocated approxinately 0.3 mle north of the Site (d eeser, 1966; Richardson 19g )). This tectonic
novenent may have caused the displacenent of the north-south diabase di ke. An additional conplex
of reverse faults are 1.0 nile west of the Site. EPA s Environnental Photograph c Interpretation Center
(EPIC) performed a fracture-trace analysis of aerial photographs in the Site vicinity. Fracture traces are
linear surface features that may represent the surface expression of |arge regional fractures systens.
No fractures traces were found to be on Site (Richardson, 1990).

G oundwater flow in the bedrock aquifer is primarily restricted to novenent al ong the beddi ng-
pl ane fractures and joints. The intergranular porosity, where present, also contributes to groundwater
novenent and storage but contributes nore to the storativity of the aquifer than to flow Wells in the
Gettysburg Formation in Lancaster County range in depth from43 to 235 feet, with a nedi an depth of

105 feet. In general, the well yields in the bedrock are a function of the density of joints penetrated by
the well. The yields of these wells range from5 to 94 gallons per mnute (gpm with a nedian yield
of 16 gpm

Al t hough no known wells are installed in the diabase in the study area, data are avail able for
wells in the database in other areas of Lancaster County. Those wells range in depth from27 to 400
feet, with a median depth of 122 feet. The well yields range from3 to 15 gpm The nedian well yield
is 10 gpm The narrow net emor phosed zones directly adjacent to the diabase instrusion are anticipated to be
wel |l fractured and may contribute to high yielding wells.

G oundwater flow in the Gettysburg Formation is believed to be controlled by the conbination of the
beddi ng pl anes' fracture strike and dip directions. The horizontal flow direction in the bedrock aquifer at
the Site is along strike to the east toward Cocalico Creek. Vertically, the flowdirection is dowward
following the northern dip direction. These two conbined flow directions inpart an overall flow direction
downward fromthe Site to the northeast. Goundwater in the area discharges to Cocalico Creek.

The Berkl ey Products Site is approximately 1,000 feet west of Cocalico Creek. The headwaters of
Cocalico Creek are in the valley south of South Muntain near Blue Lake. The valley is located a few mles
north of the Site. Conestoga Creek, along with its tributaries, Middy Creek, Little Conestoga Creek, and
Cocal ico Creek, drains the northeastern and north-central portion of Lnacaster County and eventually enters
t he Susquenhanna River. Regionally, significant anounts of groundwater may be discharging into Cocalico
Creek along the eest-west fault plain nentioned above. Seasonally, wet springs |ocated i mediately north of
the Site discharge into Cocalico Creek to the north. On the southern side of the Site, a seep is |located on
the slope of the landfill material. EPA believes that floww thin this seeps is related to rain events

The land use in the imediate vicinity of the Site is rural in nature. The Site is near dense
woods and several single famly homes. A few open areas have been converted into farmland by the
local residents. During the groundwater sanpling of April 1993, two new houses immedi ately north of
landfill were sanpl ed

V. NATURE AND EXTENT OF CONTAM NATI ON
I nvestigation

The nature and extent of contanination at the Berkley Products Site have been characterized
during the Renedial |nvestigation through soil sanpling during a test pitting program multiple rounds
of groundwater sanpling, surface water and spring sanpling, soil sanpling, and | eachate sedinent
sanpling. Sanples collected in 1990 and 1991 were anal yzed for the full-scan Priority Pollutant List
(PPL) conpounds. Sanples collected in 1993 were anal yzed for the full scan a Target Conpound Li st
(TCL) organic and Target Analyte List (TAL) inorganics. The TCL and TAL are nore inclusive than the
PPL, and all PPL conpounds are included as part of a TLC/ TAL anal ysis

The test pitting program consisted of excavating eight test pits (TP-1 through TP-8) across the
Site in March 1991 (see Figure 2). The test pits were excavated to a depth of to 12 feet and were 19
to 22 feet long and 2 to 5 feet wide. Locations for the test pits were sel ected based on the results of
geophysi cal and soil gas surveys. Sets of sanples were collected on each end of the test pits; at the



surface, at depths of 5 feet and at the deepest point of the excavation. 1In addition, up to two

addi tional sanples were obtained fromeach half of the test pit where special concerns or materials
were encountered. A total of 55 soil sanples were obtained fromthe test pits; nd were anal yzed for a
full scan of PPL. Sixteen of the 55 sanples were surface soil sanmples. Al so, tw of the 55 sanples
wer e background surface and subsurface soil sanples.

Addi tional soil sanpling, surface water and sedi ment sanpling, and | eachate sedinent sanpling al so
occurred at the Site. Surface water/sedi ment sanples were collected fromseven | ocations (SWSD 1 through
SWSD-7) along Cocalico Oreek and its tributaries north, northeast, and southeast of the Berkley Products
Site (Figure 3). Four additional surface water/sedi nent sanples (SW8/SD-8 through SW11/SD 11) were
collected fromsmall springs |ocated on the north-facing slope of the hill north of the landfill. Runoff
fromthese springs ultimately discharges to Cocalico O eek.

Surface soil sanples were collected fromthe Berkley Products Site during three separate events. During
the first event, 11 soil sanples (S 1 through S-11) were collected during the soil gas survey to confirmthe
results of the soil gas survey (see Figure 4). One of the 11 sanples was fromthe east |eachate seep, and a
background soil sanple was al so obtained. These sanples were collected froma depth of 1.5 to 3.0 feet bel ow
ground surface and were analyzed in the field using a portable gas chronmatograph (GC). The confirmation soi
sanpl es were anal yzed for selected volatile organics [trichloroethene (TCE), benzene, tetrachl oroethene
(PCE), toluene, ethylbenzene, o-xylene, styrene, and mxylene]. During the second event, 16 surface soi
sanpl es were collected as part of the test pitting programas previously noted. The third event involved a
| eachat e sedi enent sanple (LD-1) fromthe east |eachate seep and two downgradi ent surface soil sanples (SO 1
and SO 2) in the apparent surface drainage direction fromthe east |eachate seep (see Figure 5). These
sanpl es were anal yzed for full-scan PPL

Thirteen nonitoring wells were installed in clusters at five locations during the Rl at the Site (see
Figure 5). Each well cluster consisted of shallow, internediate, and deep wells (S, | and D), except for
G uster Nos. 3 and 4 which do not have a deep well. A total of 13 nonitoring wells were install ed.
G oundwat er sanpling consisted of three rounds of residential well sanpling and two rounds of nonitoring wel
sanpling. A total of 17 residential wells were sanpled at |east once during the three rounds of residential
wel | sanpling (Figure 8).

The first round of groundwater sanpling in 1990 consisted of 11 sanples fromresidential wells that were
anal yzed for the full-scan PPL. The second round of groundwater sanpling in 1991 included 13 nonitoring well
sanples and 8 residential well sanples that were al so anal yzed for the full scan PPL. The third round of
groundwat er sanpling in 1994 included 13 nmonitoring wellse and 11 residential well sanples. The third round
of groundwater sanples was anal yzed for TCL and TAL substances. A copy of all analytical data is provided in
Appendi x K (Volurme I11) of the Rl Report. Prior to the last round of groundwater sanpling in 1993, EPA
required that the sanpling at nonitoring wells at Cluster No. 4 include sanpling for potential dense
non- aqueous phase liquid (DNAPL). Both wells (MNM4S and MM41) at this cluster were sanpled prior to purging
for DNAPLs and after purging for routine sanpling.

For eval uation and cost estination purposes the volume of waste contained in the landfill was estinated.
Using the two elenents of the landfill, the plateau and toe as outlined in Figure 2, separate
vol umes were cal cul ated and added together for a conbined total volume estimate of 103,331 cubic yards. The
estimation of the extent of the two el ements of the landfill was based on aerial photographic analysis, as

wel | as visual observations of trash on the surface, in the subsurface while auguring the boreholes for the
soil gas survey, and during the test pitting operations. The surface area of the plateau of the landfilled
area was estimated to be 17,055 square yards, and the southern slope - 4,700 square yards.
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Resul ts
Surface Soils

The first round of surface soil sanples was anal yzed for selected volatile organics (TCE, benzene, PCE
tol uene, ethyl benzene, o-xylene, styrene, and mxylene). The soil sanple S-11, which is considered
background, did not show any of these paraneters (see Table 1). Sanples S-1, S 2, S3, and S-7 indicated
det ect abl e concentrati ons of volatile organics; the results fromall other |ocations were bel ow detection.
The locations of sanmples S-1, S-2, S 3, and S 7 correspond to the locations of test pits TP-4, TP-5, TP-6,
and TP-1, respectively.



The hi ghest levels of nbst of the organic conpounds were detected at sanple location S-1. This |ocation
corresponds with TP-4, located in the north-central portion of the landfill. The contami nants found at S-1
i ncluded tol uene (18,000 ug/kg), ethylbenzene (54,000 ug/kg), o-xylene and styrene (52,000 ug/kg), mxylene
and p-xylene (14,000 ug/kg). Cher locations yielded relatively |ower |evels of organic contam nants. These
results indicate agreement with the Site historical data and information that paint solvents were disposed in
the northern area of the landfill.

The second round of surface soil sanples consisted of 16 surface soil sanples collected during the test
pitting programand anal yzed for full scan PPL. In the third round, two surface soil sanples were collected
downgr adi ent of the | eachate seep during the same period the surface water and sedi nent sanples were
coll ected and anal yzed for full scan PPL.

The maxi mum concentrations fromthe 16 surface soil sanples and two surface soil sanples collected
downgr adi ent of the | eachate seep are presented in Table 2. The results fromthese anal yses were sinilar to
those of the first round of sanpling: Trace to |low levels of volatile organics were detected in shallow soi
sanples (0 to 6 inches) collected fromthe test pit areas. TAL analysis indicated the presence of a spectrum
of inorganic contam nants also present in the landfill naterials.

Sem vol atil es such as benz(a)anthracene, benzo(a)fluoranthene, benzo(g,h,i)perylene
benzo(k) f I uorant hene, bis(2-ethyl hexyl) phthal ate, and chrysene were observed only in the central
portion of the landfill.

Subsurface Soils

Subsurface soil sanples were collected fromeight test pits at depths of 5 feet or greater. From each
test pit, four or nore subsurface soil sanples were collected. Subsu face soil sanples were collected from
each half of the test pit at a depth of 5 feet and 10 feet bel ow ground surface. The collected sanpl es were
tested for TCL and TAL contami nants. Detailed descriptions of detected organic paranmeters are provided in
Volume 111, Appendix K of the EPA R Report and are summari zed in Table 3.



TABLE 1
FI ELD ANALYTI CAL DATA SUMVARY;
SURFACE SO L SAMPLES (UG KG
BERKLEY PRCDUCTS, PENNSYLVAN A

Sanpl e Location S1 S-2 (DL) S-3 (DL) sS4 S5 S6 S7(DL) S8 SS9 S10 S11 Blank
Anal yte
TCE
Benzene 74.00
PCE
Tol uene 18, 000. 00 360. 00
Et hyl benzene 54, 000. 00 240 58. 00
0- Xyl ene and Styrene 52, 000. 00 280
m Xyl ene and p- Xyl ene 14, 000. 00 1200 240. 00

See Appendix Din Volunme Il of the EPA R report for the conplete analytical data set with qualifiers.

(DL) - Diluted analysis see referenced R report for conplete database.



TABLE 2
SURFACE SO L DATA EVALUATI ON ( M3 KG)
BERKLEY PRODUCTS, PENNSYLVANI A

CHEM CAL MAXI MUM ON- SI TE MAXI MUM BACKGROUND
SURFACE

Al um nun( 1) 14, 600 4,080
Arseni c(1) 3.3 07
Bari um 275 36.5
Beryl |ium(1) 1.4 *
Cadmi um 0. 06
Cal ci um 4, 000 NR
Chr om un( 1) 149 4.8
Cobal t 16 3.3
Copper 106 7
Iron 79, 600 4, 300
Lead 143 18.3
Magnesi um 4,130 NR
Manganese( 1) 1,970 150
Mer cury 0.53

N ckel 33.1 4.6
Pot assi um 1, 890 NR
Si | ver 2.2
Sodi um 160 NR
Vanadi um 29.9
Zinc 328 19
Cyani de 10.7
4- Met hyl - 2- Pant anone 1.6
Xyl enes . 057

Et hyl benzene . 009
2- But anone .17
1,1,1-TCA . 047

Tol uene 1.1



TABLE 2
SURFACE SOl L EVALUATI ON (M3 KQ)
BERKLEY PRCDUCTS, PENNSYLVAN A

CHEM CAL MAXI MUM ON- SI TE MAXI MUM BACKGROUND
SURFACE

PCE . 007

TCE . 007

Bi s(2- et hyl hexyl) phthal ate 54 . 528
Benzoi c acid .32 1.6
Phenol 1.8

Acenapht hyl ene L11

Benz(a) ant hracene .44

Benzo( b) pyrene(1) .58

Benzo(b) f | uor ant hene .48

Benzo(g, h, i) peryl ene .39

Benzo(Kk) f | uorent hene .34

Chrysene .5

Di benz(a, h) anthracene .18

FI uor at hene .34

I ndeno (1,2, 3-c, d) pyrene .29

Phenant hr ene . 099

Pyrene .69

Di -n-butyl phthal ate . 036 3.034
4,4' - DOr . 049

Di el drin(1) . 049

Aroclor 1254(1) . 027

* Qualified; questionable qualitatively; unusable

NR Result not reported by |aboratory
(1) Chemcal of potential concern (COPC)



TABLE 3

SUBSURFACE SO L DATA EVALUATI ON
BERKLEY PRCDUCTS, PENNSYLVAN A

CHEM CAL MAXI MUM CONCENTRATI ON
(no/ kg)
Acet one 2,400
2- But anone 19, 000
1,1, 1-TCA 63
TCE 490
1,1,2-TCA 31
Benzene 87
4- Met hyl - 2- pent enone 11, 000
PCE 450
Tol uene 20, 000
Et hyl benzene 1, 100
Xyl enes 4, 600
1, 2- Di chl or oet hene 0.012
Benzyl al cohol 13
2- Met hyl phenol 7.3
| sophor one 3.7
Napht hal ene 11
Di butyl phthal ate 28
Bi s(2- et hyl hexyt) phthal ate 1, 300
4- Met hyl phenol 23
4- Chl or o- 3- net hyl phenol 0. 84
Acenapt hyl ene 0.54
Chl or obenzene 0. 055
Phenant hr ene 4.3
Ant hr acene 0. 88
Fl uor ant hene 4.5

LOCATI ON OF NMAXI MUM
CONCENTRATI ON

TP1A5
0
TP1A5
TP1B5
TP1B5
TP1A5
TP1B5
TP1B5
TP1B5
TP1B5
TP1B5
TP3B4
TP1A4
TP1A4
TP1B3
TP1AS5
TP1B3
TPSA4
TP6B3
TP4A2
TP7A3
TP8B2
TP7A3
TP7A3
TP7A3



TABLE 3
SUBSURFACE SO L DATA EVALUATI ON
BERKLEY PRCDUCTS, PENNSYLVAN A

CHEM CAL MAXI MUM CONCENTRATI ON LOCATI ON OF MAXI MM
(ng/ kg) CONCENTRATI ON
Pyr ene 3.4 TP7A3
But yl benzyl phthal ate 0.13 TP7A2
Benz(a) ant hracene 2.7 TP2A2
Chrysene 2.4 TP2A2
Benzo(b) f | uor ant hene 4.2 TP2A2
Benzo( k) f | uor ant hene 1.6 TP7A3
Benzo( a) pyr ene 2.4 TP2A2
I ndeno( 1, 2, 3-c, d) pyrene 1.3 TP2A2
Benzo(g, h, i) peryl ene 1.4 TP2A2
Phenol 3.9 TP4B3
1, 4- Di chl or obenze 1.9 TP4A2
Benzoi c acid 1.4 TP4B3
2- Met hyl napht hal ene 0. 83 TPAA2
Di octyl phthal ate 0. 46 TP8B2
Di et hyl phthal ate 4 TP6B4
Bet a- HCH 0. 046 TP1B5
Dieldrin 0. 044 TP5B2
Endrin 14 TP1A6
Endosul fan 11 4 TP1A6
Endosul fan sul fate 0. 07 TP1B2
DOT 0.2 TP8B3
DDD 0. 68 TP3A2
Arocl or 1254 140 TP1A6
Aldrin 0. 053 TP4A2
DDE 0. 053 TP6B4
Met hoxychl or 0.35 TP3B4



TABLE 3
SUBSURFACE SO L DATA EVALUATI ON
BERKLEY PRCDUCTS, PENNSYLVAN A

CHEM CAL MAXI MUM CONCENTRATI ON LOCATI ON OF MAXI MM
(ng/ kg) CONCENTRATI ON
Endrin ketone 0.02 TP2A2
Arocl or 1248 4.6 TP6A4
Hept achl or epoxi de 0. 056 TP3B4
1,1 -D chl oroet hene 0. 049 TP8B2
N ni tr oso- di phenyl am ne 0.22 TP6A2
Di benz(a, h) ant hracene 0.31 TP7A3
Acenapht hene 0.33 TP7A3
D benzof uran 0. 47 TP7A3
Fl uor ene 0.6 TP7A3
Al um num 14, 400 TP5A3
Arsenic 8 TP1A4
Bari um 298 TP5A3
Beryl i um 11.9 TP6B4
Cadm um 15.3 TP5B2
Chrom um 538 TP5B2
Cobal t 20.5 TP2B3
Copper 237 TP5A2
Iron 101, 000 TP6B3
Lead 770 TP2A3
Manganese 1, 800 TP2B3
Mer cury 3.1 TP5A2
N ckel 533 TP6B4
Silver 5 TP6A4
Vanadi um 76.6 TP5B3
Zinc 1, 950 TP2A2

Cyani de 39.5 TP1B5



Measurabl e | evel s of volatile organics were detected in all
it can be seen that the predom nant area for solvent [volatile organiic conpound

vol atil e organi c data,

(VOO ] disposal

TP-3 (center of the lendfill). TP-1 clearly indicates a

appears to have occurred near TP-1 (northeastern corner of the landfill),

test pits. Based on the review of

and TP-6 and
"hot spot" area of a high concentration of VCCs.

TP-1 consistently provided sanples with the highest |evel of VOCs and is the area where 59 druns
were excavated end renoved fromthe Site.

The followi ng summari zes the highest |evel of several VOCs (all highest levels found in TP-1):

Acetone ............. .. ..., 2,400 ny/ kg

Benzene ......... ... ... . ... 87 my/ kg

Et hyl benzene ................ 1, 100 no/ kg

2-Butanone .................. 19, 000 ny/ kg

1,1, 1-TCA . ... 63 g/ kg

1,1,2-TCA ... 31 g/ kg

4- Met hyl - 2- Pentanone ........ 11, 000 ng/ kg

PCE ... ... .. . . 450 ny/ kg

Toluene ..................... 20, 000 ny/ kg

TCE ... 490 my/ kg

Xylene ... ... ... (Total) 4,600 ng/ kg

H gh levels of VOCs were also found in TP-3 and
magni tude or nore lower than in TP-1.

Several semvolatile compounds were detected in
within the landfill.
TP-7. TP-1, TP-3, and TP-6 al so have correspondingly high levels of volatile of organics.
consi stently showed the highest |evels of Senivolatiles,
at that location. Polycyclic aromatic hydrocarbons (PAHs) were highest

TP-6. However, the detected |levels were generally a

subsurface soil sanples at various |ocations

The hi ghest and nost frequent detections were observed at TP-1, TP-3, TP-6, and

TP-1
whi ch correspond with the high | evel of VOCs

in TP-2.

Bi s(2-ethyl hexyl) phthalate is the nost w despread semivol atile contam nant detected at the

Site, with significant concentrations in all
to 1,300 ng/kg.
of the landfill;

the test pit

t he maxi num concentrati on was detected i

The hi ghest concentration of this conpound were found in the south-central

| ocations. The detected concentration range up
portion

n TP-8. Concentrations above 1,000 ug/ kg

were detected at all test pit |ocations.
pht hal ate, and butyl benzyl
tend to adsorb onto soil

end mgrate slowy.

G her phthal ates (D butyl phthal ate,

pht hal ate) were al so detected throughout the landfill.

Because of these factors and thei

Di octyl phthal ate, Diethyl
PAHs and pht hal at es
low solubility in water,

| eaching to groundwater is usually less of a concern than w

PCBs were detected in all teat pits except TP-7.
(Aroclor 1248) in TP4 and 140 ng/ kg (Aroclor 1254) in TP-1.
detected throughout the landfill with no clear pattern of di
adsorb onto soil and mgrate slowy in this nedium
envi ronnental receptors.

Several inorganic were detected in several
concentrations were detected predominantly in TP-5 and TP-6.
i norgani ¢ substances are presented bel ow.

The hi ghest

|l ocations in all

th VOCs.

| evel s of PCBs were 4.6 ng/kg
Several chlorinated pesticides were
stribution. PCBs and pesticides tend to

They tend to bioconcentrate significantly in

the test pits. The highest
The hi ghest concentrations of sel ected

Auminum...................... 14, 400 ng/ kg
Arsenic ........ ... 8 ng/ kg
Beryllium..................... 11.9 ny/ kg
Cadmium . ..........coviio.... 15. 3 ny/ kg
Chromium .................... 538 ng/ kg
Manganese .............. ... ... 1, 800 ng/ kg
Mercury .........oooiiiinn.. 3.1 ng/kg
Nickel ....................... 533 ng/ kg
Vanadium..................... 76.6 ng/ kg

Surface Water, Sedinment, and Spring Sanpl es

From each sanple l|ocation designated in Figure 3, a surface water and a sedi nent sanple was coll ected.
Wth the exception of sanple locations 8, 9, and 10 (located springs inmmediately north of the landfill) all
surface water and sedi nent sanples collected fromthe Berkley Products Site were tested for the full-scan

organic and inorganic analysis. At locations 8, 9, and 10,

full scan of

the solid (sedinment) sanples were collected for

i norgani ¢ and organi c anal ysis but there were only sufficient sanple volunes for volatile



organi cs analysis of the water. The sanple locations 6, 5 and 4 were determned to be upstreamof the Site,
whil e the sanple locations 3, 2, 7 and 1 are the downstream | ocati ons.

A conparison of nmaxi num downstream surface water data to upstreamdata is included in Table 4. Cadm um
(1.2 ug/l), silver (2 ug/l), lead (3.6 ug/l), 2-Butanone (0.7 ug/l) and 1,1,1-TCA (0.7 ug/l) were detected in
downst ream sanpl es and not the upstream sanples. Barium (82.3 ug/l) and nmanganese (139 ug/l) were al so
detected in downstream sanples at |evels slightly above upgredient concentrations. Al levels detected in
downgr adi ent aqueous sanpl es were bel ow ri sk-based concentrati ons. R sk-based concentrations are
concentrations corresponding to acceptable risks according to the NCP and are used to screen out chemcals
that would not contribute significantly to risk. Because the VOC chenmicals tend to evaporate rapidly from
surface media, these linited findings are not unexpected

A conpari son of maxi num downstream sedi nent data to upstream sediment data is included in Table 5
Al t hough 2-But anone, indeno(1, 2, 3-c, d)pyrene, 4-nethyl phenol, Butyl benzyl phthal ate, phenol, al uni num
arsenic, barium beryllium chromium cobalt, copper, manganese, nickel, vanadium and zinc are at slightly
hi gher levels in the downstreamsanple, it was determ ned that downstream sedi nent concentrati ons were not
significantly higher than the upstreamconditions. Additionally, the downstream|evels are bel ow the hunan
heal th risk-based concentrations.

The maxi mum surface water sanple data fromthe four springs |ocated north of the landfill are presented
in Table 6. VOC analysis fromthe four sanples reveal ed 2-Butanone and carbon disulfide. Al levels were
bel ow ri sk-based concentrations.

A conparison of the nmaxi mum sedi nent data fromthe four springs to the background soil data and upstream
sedinent data is included in Table 7. A um num (11,400 ng/kg), arsenic (4.4 ng/kg), beryllium (1.2 ny/kg),
and nanganese (1, 220 ng/ kg) have been detected above background | evels and at |evels of concern. Oganic
conmpounds detected at | evel s above background and upstream sedi nent sanpl es are 2-hexanone, 2-butanone
tol uene, phenol, 4-nethyl phenol, 2-methylplenol, and acetone. The concentrations of organic conpounds are
all bel ow risk-based concentrations. These springs lie north of the landfill and between the landfill and
Cocal i co Creek.

The sedi nment anal ytical data fromthe east |eachate seep are included in Table 8. The inorganic
conpounds arsenic (1.6 ng/kg), beryllium (0.59 ng/kg), and chrom um (48.5 ngy/ kg) were detected above
background concentrations and at |evels of concern. Al so detected were 2-butanone, bis(2-ethylhexyl)
phthal ate, chl oronethane, and di-n-octyl phthalate, but at |evels bel ow risk-based concentrations.



TABLE 4

STREAM SURFACE WATER DATA EVALUATI ON (ug/ L)

BERKLEY PRODUCTS, PENNSYLVAN A
CHEM CAL MAXI MUM RANGE
DOMSTREAM UPSTREAM
| NORGANI CS
bari um 82.3 64.3 to 68.7
cadm um 1.2
cal ci um 20, 300 19, 800 to 24, 300
copper 19. 4 19.7
iron 1, 310 425 to 490
| ead 3.6
nagnesi um 4,180 3,170 to 3,990
nmanganese 139 65.6 to 86.9
nercury 0.21
pot assi um 1,720 1,1190 to 1, 700
silver 2
sodi um 7,180 5,600 to 8,270
cyani de 11 ND to 11.9
ORGANI CS
2- but anone 0.7
1,1,1-TCA 0.7
phenol 23
1, 2, -di chl or oet hene 2

ND = Not Detected

No COPC (Chem cal of potential

concer

n)



TABLE 5

STREAM SEDI MENT DATA EVALUATI ON ( g/ kg)
BERKLEY PRODUCTS, PENNSYLVANI A

CHEM CAL

I NORGANI CS

Al um num
Ant i mony
Arseni c
Bari um
Beryl |ium
Cal ci um
Chrom um
Cobal t
Copper

I ron

Lead
Magnesi um
Manganese
N cke

Pot assi um
Sodi um
Vanadi um

Zi nc

CRGANI CS

2- but anone

Tol uene

Bi s(2- et hyl hexyl ) pht hal at e
Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f I uor ant hene

MAXI MUM
DOVNSTREAM

13, 600

1.9
196
0.77
1,810
15.7
9.2
5.9
13, 800
17.8
2,280
335
14.6
1, 040
94. 3
28.3

52.4

. 019

. 078
. 062
.05
.079

RANGE
UPSTREAM

1,380 to 5,130
3.7
1.3
27.7 to 93.4
0.43-0.56
323 to 1,5
2.6 to 8.5
1.2 to 4.2

20

2,240 to 6,030
3.5to 13
282 to 1, 650

150 to 262
3.5t0 4.5
134 to 311

68.5
4 to 13.6

11 to 27.4

. 018
.002 to .048
.038 to 0.1

.09

. 068

0.1



TABLE 5

STREAM SEDI MENT DATA EVALUATI ON ( g/ kg)
BERKLEY PRODUCTS, PENNSYLVAN A

CHEM CAL MAXI MUM RANGE
DOMSTREAM UPSTREAM

Chrysene . 074 . 097
Fl uor ant hene . 055 . 180
I ndex(1, 2, 3-c, d) pyrene . 052 . 050
Phenant hr ene . 041 .14
Pyrene . 082 .12
4- Met hyl phenol .44
But yl benzyl phthal ate .12
Phenol 11

No COPC (Chem cal of potential concern)



TABLE 6

SPRI NG SURFACE WATER DATA EVALUATI ON (ug/ L)

CHEM CAL
I NORGANI CS

Al um num
Ant i mony
Arseni c
Bari um
Beryllium
Cadm um
Cal ci um
Chrom um
Cobal t
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

N ckel

Pot assi um
Sel eni um
Silver
Sodi um
Thal i um
Vanadi um
Zi nc

Cyani de
CRGANI CS
2- But anone
Car bon di sul fide

N A = Not anal yzed
No COPC (Chemi cal

BERKLEY PRCDUCTS, PENNSYLVAN A

SV8

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

of potenti al

SV

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

17

concern)

SWL0

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

SWi1

4, 660
134
1.6

9, 390
15.5

19.1
6, 500

3, 460

109

1,090

4, 860

37.5



CHEM CAL

I NORGANI CS
Al um nun( 1)
Arseni c(2)
Bari um
Beryl | iun(2)
Cadm um
Cal ci um
Chr om um
Cobal t
Copper

Iron

Lead
Magnesi um
Manganese( 3)
N cke

Pot assi um
Sodi um
Vanadi um
Zi nc

Cyani de
CRGANI CS
2- Hexanone
2- But anone
Tol uene

TABLE 7

SPRI NG SEDI MENT DATA EVALUATI ON
BERKLEY PRODUCTS, PENNSYLVAN A

(M3 KG

MAXI MUM SPRI NG
SEDI MENT

11, 400
4.4
149
1.2

2,370
25.3
11.7
26.8

22,700
41.1
1, 610
1, 220
16. 2
768
80
38.9
118

. 004
.03
21

Bi s(2- et hyl hrxyl ) pht hal ate . 098

MAXI MUM
BACKGRCUND

Sa L.

4,080
0.7
38.5

0. 06
NR
4.8
3.3
7
4,300
18.3
NR
150
4.6

NR
NR

19

. 528

MAXI MUM
UPSTREAM
SEDI MENT

5,130
1.3
93.4
0.56

5,520
8.5
4.2

6, 030
13
1, 650
262
4.5
311
68.5
13.6
27. 4

. 016
. 048



TABLE 7
SPRI NG SEDI MENT DATA EVALUATI ON
BERKLEY PRODUCTS, PENNSYLVAN A (M3 KG

MAXI MUM SPRI NG MAXI MUM
CHEM CAL SEDI MENT BACKGROUND
SA L
I NORGANI CS (conti nued)

Enzoic acid 1. 600
Phenol . 140

Benzo(b) f | uor ant hene

Benzo( k) f | uor ant hene

Chrysene

Fl uor ant hene

I ndeno( 1, 2, 3-c, d) pyrene

Phenant hr ene

Pyrene

D -n-butyl phthal ate 3.034
4- Met hyl phenol .83

2- Met hyt phenol .83

Acet one .14

NR = Result not reported by |aboratory

(1) COPC SD-9

(2) COPC for all sedinent sinple |ocations
(3) COPC for SD-8 and SD-10

COPC (Chemicl| of potential concern)

MAXI MUM
UPSTREAM
SEDI MENT

.04
. 097
.18
.05
.14
.12



TABLE 8
LEACHATE SEDI MENT DATA EVALUATI ON ( ng/ kg)
BERKLEY PRODUCTS, PENNSYLVANI A

CHEM CAL LD 1 MAXI MUM BACKGROUND
| NORGANI CS
Al um num 7,120 4,080
Arsenic(1) 1.6 0.7
Bari um 209 36.5
Beryl | iun(1) 0.59
Cadm um 0. 06
Cal ci um 4,240 NR
Chr omi un{ 1) 48.5 4.8
Cobal t 8.4 3.3
Copper 8 7
Iron 64, 000 4,300
Lead 17.8 18. 3
Magnesi um 2,180 NR
Manganese 393 150
Ni ckel 16.4 4.6
Pot assi um 1, 200 NR
Sodi um 247 NR
Vanadi um 18. 4
Zi nc 112 19
ORGANI CS
2- But anone . 016
Bi s(- et hyl hexyl) 3.3 . 528
phthal ate
Chl or onet hane .001

D -n-octyl phthalate .19
NR= Results not reported by | aboratory

(1) Chem cal of potential concern (COPC)



G oundwat er Data

The groundwat er anal ytical data are included in Tables 9, 10, and 11. The naxi num groundwater
anal ytical data fromon-site nonitoring wells M¥2, MM3, and M¥4 are conpared to the background walls at
the MM1 cluster fromthe two rounds of nonitoring well sanpling in Table 9. The data show the extensive
range of organic and inorgani c conpounds detected in the wells directly adjacent to the landfill. MW4s and
MM 41 were sanpled fromthe bottomof the well before they were purged to test for the presence of DNAPL
This anal ytical data set fromthe sanples collected prior to purging is also presented in Table 10. A
suspect ed DNAPL sanple was collected fromthe two wells.

The maxi mum groundwat er anal ytical data set fromthe three rounds of hone well sanpling (1990
1991, 1993) is included in Table 11. Results fromthe background nonitoring wells (filtered) MM1/91 and
MM 1/ 93 are al so shown. Analytical results indicate that groundwater in residential water supplies appears

to be virtually free of any organic contami nants. Inorganics and netals were identified in all well
sanpl es, including those hydrol ogically upgredient of the Site. However these results were found to be
i nconsi stent between rounds. |n cases where notable |evels were observed, followup sanpling often failed

toconfirmearlier results. EPA believes that sone of the netals may be attributed to natural sources
(mnerals), and others may be associated with the hone well systens (piping, solder, punps, etc.).

Consi dering the lack of organi ¢ conpounde, the hydrogeol ogy of the area, and the low |evel and
sporadi ¢ concentrations (i.e. observed during one sanple round but not observed during another) of metals
recorded In the residential wells, EPA has determned that the residential wells are not being inpacted by
the Site.

Cont ami nant Fate and Transport

At the Berkley Products Site, the past disposal practices have resulted in the rel ease of
contam nants to the fill materials and soils throughout the landfill. These contami nants may be nigrating
fromthe landfill into environnmental nedia and pose potential threats. Using infornation
devel oped during the R, an assessnent of contami nant fate and transport was perfornmed to identify
how potential contam nant migration could pose threats to human health and the environment.
Because the anal ytical and hydrogeol ogi c i nfornation devel oped during the Rl was linmted, it is not
possible to prepare quantitative estimates of contam nant mgration

Based on landfill neasurenments, EPA has cal cul ated that approxi mately 103,300 cubic yards
of materials are present in the landfill; these materials are contam nated by a variety of organic and
i norgani c constituents. Contamnated soil and fill materials are continuing sources of VOCs, SVOCs,

PCBs, and netals to other environnental nedia

Factors that influence the migration of major contam nant groups (VOCs, SVQCs, PCBs and
netal s) include the contam nants chem cal and physical properties (e.g., solubilities, adsorption
coefficients, vapor pressure, partitioning coefficients, etc.); site features (e.g., topography, geol ogy)
that affect precipitation infiltration and runoff; and the contam nants' concentrations. Additional factors
such as groundwater pH and the presence of other contaminants that may alter contam nant solubilities can
al so significantly influence contam nant transport.



TABLE 9

MONI TORI NG WELL DATA EVALUATI ON (ug/ L)

BERKLEY PRCDUCTS, PENNSYLVAN A

CHEM CAL MAXI MUM
CONCENTRATI ON FROM
ON-SI TE VELLS MW 2,
MM 3, AND MV 4

| NORGANI C FI LTERED SAMPLE RESULTS

Al um num 1, 030
Arsenic(1) 7.9
Bari un(1) 14,700
Cal ci um 1, 090, 000
Chrom un( 1) 27.8
Cobal t 61.9
Copper 27
Iron 76, 800
Lead(1) 7.6
Magnesi um 172, 000
Manganese( 1) 69, 800
Mer cury 0.92
N ckel (1) 1340
Pot assi um 55, 900
Sodi um 284, 000
Vanadi um 23.4
Zinc 587
ORGANI CS

Met hyl ene chl ori de(1) 860
Acet one 170
Chl orof orn( 1) 4
2- but anone( 1) 280
TCE( 1) 72
PCE( 1) 16

Tol uene(1) 4800

MAXI MUM
BACKGRCOUND

386

230
27, 800
4.2
16.1

5, 650
7.4
6, 450
1, 010
2.5
58.4
5, 640
8, 560

38.5



TABLE 9

MONI TORI NG WELL DATA EVALUATI ON (ug/ L)

BERKLEY PRCDUCTS, PENNSYLVAN A

CHEM CAL

MAXI MUM
CONCENTRATI ON FROM
ON-SI TE VEELLS MW 2,

MV 3, AND MWV 4

Chl or obenzene 3
Et hyl benzene(1) 170
1, 2- Di chl or oet hane(1) 2
1,1, 2-TCA(1) 15
4- Met hyl - 2- pent anone( 1) 810
Xyl enes(1) 1, 200
Di et hyl phthal ate 8
Bi s(2- et hyl hexyl) phthal ate(1) 18
1, 4- Dichl orobenzene(1) 14
Benzyl al cohol 3
2- Met hyl phenol 28
4- Met hyl phenol 8

| sophor one 3
4- Chl or o- 3- net hyl phenol 26
Bet a- hexachl or ocycl ohexane( 1) 0. 045
Dieldrin 0.1
Endosuffan 11 0. 69
Vi nyl chloride(1) 22
Car bon di sul fide(1) 3

1, 1- Di chl or oet hane 5
1, 2- D chl or oet hane( 1) 40

1, 2- Di chl or obenzene 2
Napht hat hene 2
Phenol 2
Gamra- hexachl or ocycl ohexane( 1) 0.2
Hept achl or epoxi de(1) 0. 098

(1) Chemi cal

of potential concern (COPC)

MAXI MUM
BACKGROUND



TABLE 10

MONI TORI NG WELL DNAPL DATA COVPARI SON (ug/ L)
BERKLEY PRCDUCTS, PENNSYLVAN A

ON-SI TE WELL
DNAPL COVPARI SONS VAXI MUM MM SDN MM 1DN
CONCENTRATI ON DNAPL DNAPL

Met hyl ene chl ori de(1) 860 700
Acet one 170
Chl or of or m( 1) 4
2- But anone 280 140
TCE(1) 72 1
Benzene(1) 89 36
PCE( 1) 16 3
Tol uene( 1) 4,800 1, 900 95
Chl or obenzene 3 3
Et hyl benzene(1) 170 200 3
1, 2- D chl or oet hane( 1) 2 5
1,1, ATCA(D) 15 3
4- Met t hyl - 2- pent anone( 1) 810 280
Xyl enes( 1) 1, 200 1, 400 310
Di et hyl phthal ate 8 6 3
Bi s(2-ethyl hexyl) phthalate(1l) 18
1, 4- di chl or obenzene( 1) 14 6 5
Benzyl al cohol 3
2- Met hyl phenol 26 24
4- Met hyl phenol 8 21
| sophor one 3 3
4- Chor o- 3- net hyl phenol 9
Bet a- hexachl or ocycl ohexane(1) 0.045
Dieldrin 0.1
Endosul fan I 0. 69
Vinyl chloride(1) 22 3
Car bon di sul fide(1) 3



TABLE 10
MONI TORI NG WELL DNAPL DATA COMPARI SON (ug/ L)
BERKLEY PRODUCTS, PENNSYLVAN A

ON-SI TE WELL
DNAPL COVPARI SONS MAXI MUM MM SDN MM 1DN
CONCENTRATI ON DNAPL DNAPL

1, 1- D chl or oet hane 5 4
1, 2- D chl or oet hene 40 2
1, 2- Di chl or obenzene 2
Napht hal ene 2 3 3
Phenol 2
Gama- hexachl or ocycl ohexane( 1) 0.2 0.21 0.22
Hept achl or epoxi de(1) 0. 098 0. 087
Gama- chl or dane 0.1
Arcol or 1254 11
4- Chl or o- 3- net hyl phenol 13 4
4, 4' - DDE 0.4

(1) Cnhenical of potential concern (COPC)



CHEM CAL
I NORGANI CS

Al um num
Ant i nony
Arseni c
Bari um
Beryl | ium
Cadm um
Chrom um
Cobal t
Copper
Iron

Lead
Manganese
Mer cury

N ckel

Sel eni um
Silver
Thal I'i um
Vanadi um
Zi nc
Cyani de

ORGANI CS

But yl benzyl
Acet one

pht hal at e

TABLE 11

HOVE WELL DATA EVALUATI ON MAXI MUM CONCENTRATI ONS (ug/ L)

HW 1

71. 4
180
104

0. 67

11.3

BERKLEY PRODUCTS, PENNSYLVAN A

SAMPLE LOCATI ONS

HW 2 HW 3 HW 4 HW 5 HW 6
5.9
3.4 185 82.3 180 471
14. 3 114 80. 2 8.7 539
50.5 98.7 199 15.9 777
15.2 24.9 39.7
3.4 6 3.1 12. 7
0.54
34
9.6
9.4
17.6 4.5 96. 6
4

HW 7 HW 8 HW 9
316 153 106
1.5

158

121 368
4910 185 32.4
22.5 6.8
39.3 5.4

1.7

7.6

2.3
28.4 4290

HW 9N

93.6

570



TABLE 11

HOVEWELL DATA EVALUATI ON MAXI MUM CONCENTRATI ONS (ug/ L)

BERKLEY PRODUCTS, PENNSYLVAN A

CHEM CAL HW 10
| NORGANI CS

Al um num

Ant i nony

Arseni c

Bari um 231
Beryl | ium

Cadm um

Chrom um 5.2
Cobal t

Copper 276
Iron 50.1
Lead 2.9

Manganese
Mer cury

N ckel

Sel eni um
Silver

HW 11

1040
12.8
145
1.2
16
724
37000
74. 4
454

14. 2

SAMPLE LOCATI ONS

HW 12 HW 13 HW 14 HW 15 HW 16 HW 17

20.8 19.5
2.4
133 174 300 251 184
4.2 4.4 3.3
213 17.1 19.1
117 263 37.6 1640
2.4
49. 2
1.5
24. 4 26.3

MAX F

217

Ll
NN

2750

260

MAX F

386

230



TABLE 11

HOMVE WELL DATA EVALUATI ON MAXI MUM CONCENTRATI ONS (ug/ L)

BERKLEY PRODUCTS, PENNSYLVAN A

Thal | i um
Vanadi um
Zi nc
Cyani de

ORGANI CS

But ybenzy
Acet one

CHEM CAL

pht hal ate

HW 10

297

SAMPLE LOCATI ONS

HW 11 HW 12 HW 13 HW 14 HW 15

42 4.6
39.5 11.7

23

HW 16

6.4

HW 17

7.8

MAX F

MAX F

38.5



The geol ogi ¢ and hydrogeol ogi ¢ properties of the Site also influence migration of contam nants. The
aqui fer beneath the facility consists of interbedded sedimentary rock units. The bedding pl anes appear to
have rotated over time into an east-west orientation and have an approxi mately 35-degree dip to the north
Beddi ng pl ane fractures and joint cracks are present and nmay be preferential pathways for groundwater fl ow.
The overall groundwater flow at the landfill appears to be to the east and the northeast and i s probably
di scharging to Cocalico Creek fromthe shall ow and deep portions of the bedrock aquifer. The R report
concl udes that the major groundwater flow direction fromthe Berkley Products Site is to the east, with the
predom nan flow i medi ately beneath the fill area being a downward vertical flow The eastward-fl ow ng
groundwat er at shallow and internediate depths is predicted to discharge into Cocalico Creek. The deeper
bedr ock groundwater nay al so discharge to the creek. The creek nay be influenced by the presence of a fault
pl ain east-northeast of the Site

Based on the groundwater flow direction and the chem cal concentrations observed in nonitoring wells
(MW A4S and MM SS) at the eastern portion of the study area, contaminants are likely to be mgrating outside
the boundaries of the landfilled area, into the deep bedrock portion of the aquifer.

A qualitative review of the Site features, geol ogi c and hydrogeol ogi c properties, and contam nants
identified to date indicates the follow ng potential contam nant fate and mgration conditions

L The fill materials are poorly covered and are exposed to the anmbient air. Nunerous
organics present in the fill and soil materials can volatilize to the anbient air and
m grate beyond the Site boundaries. Soil gas results have indicated the presence of
vol atil e organi c conpounds at shallow depths (0 to 3 feet).

The contaminated fill nmaterials and soils are available to migration off site through
erosion by the action of precipitation runoff or by wnd

Precipitation that infiltrates into the subsurface materials is |eaching contamnants into
the underlying bedrock groundwater aquifer. Goundwater underlying the fill appears

to be contaninated by numerous contamnants and is likely migrating away fromthe

landfill eastward toward Cocalico Breek. The groundwater imrediately beneath the fil

is flowing predonminantly vertically downward and to the east. The shall ow and
internmediate portions are thought to discharge to Cocalico Creek. The deeper

portions nay al so discharge or flowin an upward direction in the creek area.

Seasonal seeps and springs have been identified in the vicinity of the landfill. The R
i ndi cated that those surface features north of the Site occur as the result of shallow
seasonal groundwat er discharge. The seeps south of the Site occur imediately at

the base of the fill and appear to be closely related to rain events. Contam nated
groundwat er and seeps that emerge at the ground surface can travel as runoff and
subsequently enter Cocelico Creek.

Avai |l abl e data do not indicate that the Berkley Products Site is contributing to the
degradation of residential wells in the area; however, the hydrol ogy of the area has not
been fully defined. Wile no significant Site-rel ated contam nati on has been observed
to date in private wells, it is unclear what the inpact of Site contam nants on those
wells may be in the future

Because sol vent conponents have been detected in the fill materials of the landfill,

and based on past disposal practices, it is possible that non-aqueous phase |iquids
(NAPLs) are present in the landfill. These NAPLs, if present and not addressed, would
serve as continui ng contam nant sources to groundwater and soil gases that woul d
likely migrate off-site.

The qualitative assessnent of Site contaminant fate and mgration indicates that
organic and inorganic constituents can mgrate off-site and affect other environnmenta
nedi a and subsequent|ly pose exposure risks to humans and bi ol ogi cal receptors.

The results of the Renedial Investigation indicate that the soils, and landfill materials
on the pl ateau reside above the water table. Therefore, precipitation infiltrati on would be
the principal driving force for |eaching of contaninants into groundwater.

VI. SUWARY OF SITE Rl SKS

The prinmary Site-related risks posed by the Berkley Products Superfund Site are derived frompotentia



contact with, and mgration of the contam nants contained in the landfill naterials and soils. Contami nants
of concern in the Site soils ware determ ned from nunerous soil sanples collected fromtest pits in February
and March of 1991. Gven the extrenely high levels of the contam nants discovered in the test pits, as well
as the nobile natures, of several of the conpounds, it is probable that the test pit soils continue to serve
as a source of contamination to the groundwater underlying the Site.

Human Heal th R sk Assessnent

Basel i ne ri sk assessnments are conducted for Superfund investigations to determne the health risk
presented by the Site conditions. Cancer and Non-cancer risks are cal cul ated using antici pated exposure
assunptions, such as duration of exposure and conbination of the various exposure pathways, e.g. inhalation
of dust, direct skin contact with contam nated materials, and drinking of contam nated water. All of these
variabl es are conbined to generate an estimated risk level. The detailed assunptions nay be found in the
basel i ne ri sk assessnment, Section 5 of the Renedial Investigation Report. The cancer and non-cancer risk
level s are expressed in the formats of the follow ng exanpl es

Cancer Risk Format - Reported in the format: 1 E-04, or 1 X 10-4 - both of which signify

one additional chance in 10,000 for a susceptible individual to contract cancer above the
norrmal cancer incidence in the general population. |In general, EPA considers any cal cul ated
environnental risk greater than 1 E-04 to be unacceptabl e

Non- Cancer Ri sk Format - Chronic Hazard Index (H') = 1; EPA believes that a Chronic H
that exceeds 1 presents an unacceptable risk to hunman heal t h.

The Baseline Ri sk Assessnment presented in Section 5 of the R report identified contam nants in the
environnentl a nedia that pose cancer and non-cancer risks to human health through several potential pathways.

Direct Contact R sk.

Two potential scenarios were considered in assessing human exposure to surficial soils and | andfil
materials; residential and recreational user. The hypothesi zed exposure pathways include incidenta
ingestion and dermal contact and inhalation of fugitive dusts

Under the residential scenario, the estinmated excess lifetime cancer risk was 1 E-04, neaning that there
is the potential that one additional person for every 10,000 residential users would contract cancer due to
exposure to the landfill materials and contaminated soil and dust. Berylliumwas the major cancer risk
contributor. The Hazard Index (H) calculated for this scenario was |less than 1 (approximately 0.8 for
children and 0.2 for adults) for non-cancer risks.

Under the recreational user scenario, the cancer risk was 2 E-05 and the H was less than 1
(approximately 0.1 for children and 0.02 for adults) for non-cancer risks. Arsen and berylliumwere the
primary contributors of cancer risk

I nhal ation of fugitive dusts was estimated to generate a 1 E-07 cancer risk and an H of less than 1 for
children (0.04) and adults (0.01).

Subsurface soil data did not |lend thenmselves to a quantitative risk eval uation. Because of the
het er ogeneous nature of the landfill naterial and the varying depth of sanpling |ocations, a sem -
quantitative analysis was performed. The analytical data indicated that the extent of contam nation and
concentrations were generally greater than identified in the surface sanples. A senmi-quantitative eval uation
of the data, assuming a conbined child and adult exposure scenario and assumng that the landfill materia
was available for direct contact, resulted in cancer and non-cancer risks exceedi ng EPA
acceptabl e risk ranges. The calculated HQ for some of the conpounds exceeded 1. Sanple results of the
pol ychl ori nat ed bi phenyl conpound Aroclor 1254 al one generated a HQ of 140 and an excess cancer risk of
3 E-03.

The eval uation assuned that the subsurface material becanme available for contact through erosion and/or
excavation. Al though it cannot be assuned that the increase in risk fromthe future deterioration of the
landfill will be identical to the risks calculated fromthe subsurface soil sanples, it is apparent that if
| eft unaddressed the risks fromthe landfill will increase as nore subsurface nmaterials becone exposed
Potential R sks fromlngestion of Contam nated Water

Monitoring Vells

G oundwater collected fromnonitoring well clusters situated at the landfill's perinmeter was found to
contain volatile organi c conpounds (VQOCs), sem -volatile organic conpounds (SVQCs), and netals. Under a



hypot heti cal scenario where groundwater fromthe MM2, MM3, and MM4 well clusters is used for residentia
wat er supplies, the estimated cancer risk was 1 E-03, and the H is greater than 1 (approximately 926 for
children and 397 for adults) for non-cancer risks.

The maj or contributors of cancer risk include arsenic, beryllium nethylene chloride, and viny
chloride. Arsenic, barium manganese, toluene, nickel, and benzene were signigicant contributors of
non-cancer ri sks.

MM 5 was consi dered separately because the types and concentrations of chem cals detected were fewer
than for the other three nmonitoring well clusters. The total cancer risk for potential use of the
groundwater fromthis well would be 2 E-04, and the H would exceed 1 (53 for children and 23 for adults).
Berylliumis the primary contributor of cancer risk, and barium manganese, and nickel posed excess
non-cancer H's greater than 1

Residential Wlls

Residences in the vicinity of the landfill use groundwater drawn fromthe underlying bedrock aquifer
One shal l ow hand-dug well in close proximty to and i medi ately downgradi ent from surface drai nage patterns
fromthe Berkley Products Site was renoved fromservice prior to the R after it exhibited contam nation
This well was replaced with a drilled well that has not shown contamnation related to the Berkley Products
Site.

Three rounds of residential well sanples were collected during 1990, 1991, and 1993. Analytical results
indicate that groundwater in residential water supplies appears to be virtually free of any organic
contami nants. Metals were identified in all well sanples, including those hydrol ogically upgredi ent of the
Site. The risk assessment asserts that some of the netals nay be attributed to natural sources (mnerals),
and others may be associated with the well systens (piping, solder, punps, etc.).

The risk assessnent deternined that cancer risks fromingestion of residential well water were typically
within the acceptable risk range. In a few cases, the total non-cancer risks slightly exceeded
the H of 1.0; however, in all but two cases the Hazard Quotients for the individual constituents separately
did not exceed 1.0. Lead was found to have exceeded the 15 -g/L Action Level in a few homes; these
resi dents have already been notified regarding the presence of lead in their water supplier. The two wells
with Hs greater than 1 (HW9 and HW11) are reported to be hydrogeol ogically upgradient of the Site, HW9
has been replaced by a newer well.

Consi dering the | ack of organic conpounds, and the | ow | evel and sporadic concentrations (i.e. observed
during one sinple round but not observed during another) of metals recorded in the residential wells, EPA has
deternmined that the residential well, are not being inpacted by the Site

Surface Water

One spring and several seeps have been identified at locations surrounding the landfill. The risk
assessnent expected no significant contributions to human health risk fron exposure to contami nants present
in the spring and nearby stream since the concentrations were | ow.

Potential Ri sk from Exposure to Contam nated Sedi ments

The Cocalico Oreek stream sedi nent sanpl e concentrations were sufficiently low that the screening risk
assessnent concluded no significant inpact to human health from exposure to stream sedi nents.

The exposure to contaminants in spring and | eachate sedi ments poses sone risk but is generally within
the acceptabl e risk range.

Spring sedi ments sanples were obtained fromfour |ocations. The estimated cancer risk for the spring
sedi nents ranged fromthe higher end of the acceptable risk range for residential users, 1 E-4, to well
within the acceptable range (E-05) for recreational users. Cancer risks are primarily attributable to
beryllium wth the presence of arsenic contributing to the overall total risk

Cancer risks for exposure to | eachate sedinents were 7 E-05 and 1 E-05 for the residential and
recreational Lmar scenarios, respectively. Arsenic and berylliumwere identified as the principal risk
contributors. Non-cancer risks were estimated to be | ess than 1.0.

Additive risk

It is possible that a single receptor could be exposed to nore than one contam nated nedi um therefore
increasing his or her total risk. At this site, for the pathways evaluated, it would be theoretically



possible for a receptor to be exposed to a drinking water source and a soil source. For

residential on-site soil exposure, the drinking water source woul d be assunmed to be water typical of the
nonitoring well concentrations. Those risks exceeded 1E-4 (cancer) and 1 (noncarcinogenic H). For
residents at the houses with existing sanpled home wells, the nmajor soil exposure would be to the soi

in their own yards. Therefore, the nost appropriate scenario for additivity was assumed to be existing
residential wells as the water source, with recreational (occasional) contact with soil or sedinent.

In this discussion hone wells w thout COPCs were not included. For home well nos. 9 and 11 which are
both upgradi ent of the Site, H's already exceeded 1 for each of these water sources in and of thensel ves.
Therefore, for risk assessment purposes, it wes unnecessary to add other pathways to these sources, since
exposure to contamnants in other nedia would only serve to further increase a risk that has al ready been
identified as potentially substanti al

Therefore, the potential drinking water sources were honme well nos. 1, 3, 6, 7, 9N, 10, 13, 14, and 17
the potential soil/sedinent sources for recreational contact were surface soil, |eachate sediment, and spring
sedinent SD-8, SD-9, SD- 10, and SD-11. For all conbination of chemcals with simlar target organs, the
total H's are less than 1. The cancer risks were between 1E-4 and 1E-6, except for conbinations including
HW 7, whose estinmated cancer risk was at approxinmately 1 E-4 for the water alone

Ecol ogi ci gal R sk Assessnent

A Tier 1 Ecological R sk Assessnent (ERA) was prepared as part of the R, in accordance with EPA Region
I1'l"s Interi mEcogogi cal R sk Assessnent Quidelines (July 27, 1994) Summari es of the ERA conclusions are
presented in this section

The ERA i s based upon devel opnent of the nost conservative Environnmental Effects Quotients (EEQ). The
EEQ is defined as the reported environmental concentration divided by the chronic toxicity value derived from
literature, AWX or other sources. Individual EEQs exceeding 1.0 indicate risk potential. Additive EEQ
val ues can be cal cul ated and serve as a check. Wen the additive value for a medium(e.g., soil) is over
100, it can be safely concluded that a potential for risk exists. Wen the additive value is below 10, the
case for potential risk is not as clear. It is that area between 10 and 100 that is the gray area of
potential risk. For those habitats, it is best to assune that risk potential exists and that some action
shoul d be taken, even if it is only nonitoring. However, with sone contam nants, e.g., organi c conpounds
that bi oaccumul ate, such as chlorinate hydrocarbons, and inorgani ¢ conpounds that are transforned into
organic forns, such as lead an nmercury, the |ower additive value should still be viewed as representative of
a potential for risk.

A nunber of organic chem cals and metal s have been detected in surface soils, seep sedinents, |eachate
groundwater at the Site. Fl ora and fauna can beconme exposed to these contam nants through a variety of
pat hways. Species that reside or forage at the Site or species that prey on resident species can be exposed
through direct contact or incidental ingestion. Plants can become affected through uptake of contam nants by
their root system In turn, the plants nay be consuned by insects and aninmals and the contam nants
bi oaccunul at ed t hrough the food chain

Surface Soils

The ERA concluded that Site soils constituted the primary source of contam nation and were the mediumto
whi ch ecol ogi cal receptors would have the nmost exposure. Contamination in Site soils posed potential threat
to vegetation, through uptake, and to resident insects and foraging and burrowing aninmals. Mgratory fauna
and avians nmay use the Site for habitats or opportunity resting and feedi ng purposes and thus becone exposed
to Site contam nants.

Tabl e 12 shows those surface soils contamnants with EEQs greater than one (1) as well as the additive
EEQ for surface soil. Both individued end additive val ues deternined for the surface soils
indicate environnental risk

Seeps

G oundwat er di scharges to the surface occur intermttently at the seep locations. The ERA concl udes
that seep |l eachates may attract insects and insect predators and pronote plants' growth, which in turn
pronotes the presence of foraging and root-eating animals. Flora and fauna woul d be exposed to groundwater
contami nants that emerge at the seep | ocations

Leachat e Sedi ments

The ERA concluded that, while seeps were intermttent, contam nants nmay accumul ate and renai n adsor bed
to the soils and sedinents where | eachate breaks out at the surface. The sedinents are therefore probably



| ong-term contami nant sources. As in the case of contam nated soils, flora can grow in these areas and
resi ding and foragi ng fauna becone affected by contam nants.

VI1. DESCRI PTI ON OF ALTERNATI VES
Remedi al Action bjectives

As discussed in Section VI, Sunmary of Site Risks, the human health risk posed by the individual nedia
at the Site are currently within EPA's acceptable target risk range for the currently avail abl e expceure
pat hways that were eval uated. Exposure to surface soil however was at the |imt bordering unacceptable
risks. Evaluation of contamnation in the nonitoring wells and subsurface soils indicates that deterioration
of the landfill and potential use of groundwater in the immediate vicinity of the landfill would present
hi gher human heal th risks, outside the acceptable risk range, as well as increasing the availability of
contamination for uptake into plants and bi oaccurul ation in the ecol ogi cal food chain.

The Renedi al Action (bjectives (RAGCs) of the Feasibility Study conducted for this Site are to prevent
unaccept ed human exposure and mnim ze the exposure of ecological receptors to contam nated soil and | andfil
materials, mnimze potential exposure to contamnants in landfill |eachate, gas, and Site groundwater, and
m ninize contaminant mgration fromthe landfill into the environment.

The Superfund Law requires that alternatives to address the contam nation at hazardous waste sites be
assessed. The alternatives are to be designed to be protective of human health and the environment. The
alternative selected for inplenentation nust be protective as well as cost-effective and in accordance with
statutory requirenents. Permanent solutions to contamnation are to be achi eved whenever possible. 1In
addi tion, enphasis is placed on treating waste on-site wherever possible; to reduce the toxicity, nobility,
or volune of Site-related contam nants, and on applying alternative or innovative technol ogies



TABLE 12
SURFACE SO L ENVI RONMENTAL EFFECTS QUOTI ENTS
I NDI VI DUAL AND ADDI Tl VE VALUES

Cont anmi nant EEQ
Bari um 1.375
Chr om um 7.45
Cobal t 1. 067
Copper 3.53
Lead 3.88
Mer cury 5.3
N ckel 1. 655
Silver 1.1
Zinc 4.1
Cyani de 2.14
Tol uene 11.0
Phenol 18.0
Acenapht hene 1.1
Benz(a) Ant hr acene 4.4
Benzo( B) Fl uor oant hene 4.8
Benzo( A) Pyrene 5.8
Benzo(G H, 1) Peryl ene 3.9
Benzo( K) Fl uor ant hene 3.4
Chrysene 5.0
Di benz( A) Ant hr acene 1.8
Fl ur ant hene 3.4
I ndeno 1, 2, 3-c,d pyrene 2.9
Pyrene 8.9
PCB 2.7
ADDI TI VE VALUE 106. 077



Because the Berkley Products Site is simlar to nunerous other nunicipal landfills contam nated by
hazar dous substances, the presunptive remedy approach can be applied in the devel opment of renedia
alternatives. Presunptive renedies, as presented in EPA OSWER Directive No. 9355.0-49FS, are preferred
t echnol ogi es devel oped to address sites with sinilar characteristics such as contam nant presence, types of
di sposal practices, and inpacts to environnental mnedia. The use of presunptive renedies is neant to pronote
focused data collection, resulting in streamined site assessments and accel erated renedy sel ection that
achi eve time and cost savings

The Berl kl ey Products Site was operated as a nunicipal landfill for a nunmber of years and subsequently
contam nated by industrial chem cals and by-products. The use use the presunptive remedy is appropriate for
this Site because of the Site's historical use and disposal history and because Site conditions are
consi stent with the generic conceptual site nodel for a municipal landfill. Based on EPA s eval uation of al
NPL sites, municipal landfills contaninated by hazardous substances account for approximately 230 sites; as a
group, landfills conmprise a large fraction of NPL sites. Because of the |arge volunes of municipal debris
m xed with hazardous substances, treatment is considered to be technically inpracticable for municipa
landfills. The presunptive renedy for these sites, based on EPA's review of FSs and Records of Decision for
approxi mately 149 sites, is containnent of the landfill contents and collection or treatment of |andfil
gases. In addition, neasures to control landlill |eachate or affected groundwater may be required on a
sites-specific basis.

In accordance with the presunptive remedy approach, the alternatives presented in the FS end summari zed
bel ow have been directed toward contai nment of the landfill waste and evaluation of the measures to address
| eachate and groundwater migration. The key conponents of the evaluated alternatives are identified in Table
13 and described in the follow ng text.

Alterntives Summaries
Alternative 1: No Action

The no-action alternative is devel oped as a baseline case, as required by the National G| and
Hazar dous Substances Pollution Contingency Plan (NCP). The only activities conducted under this
alternative are nonitoring to evaluate contanmi nant mgration and a review of Site conditions and risks
every 5 years

The purpose of this alternative is to evaluate the overall human health and environnental protection
provided by the Site in its present state. Under this alternative, no renedial actions would be taken to
protect human health and the environnent. Wth contaninants present in the landfill's surface soils and
surface materials and no measures inplenmented to prevent exposures, potential exposures to humans and
bi ol ogi cal receptors and contam nent mgration woul d continue unabated

Because no actions woul d be conducted under Alternative 1 to naintain or cover the landfill, the
landfill surface will continue to erode and expose nore contami nated nmaterials and all ow greater potential
exposures, increased infiltration and attendant contam nant |eaching and mgration, and transportation of al
surficial materials through precipitation and wind erosion. Under the no-action alternative, contam nants
will continue to migrate unabated



TABLE 13
DEVELCOPMENT COF REMEDI AL ACTI ON ALTERNATI VES
BERKLEY PRODUCTS, PENNSYLVAN A

ALTERNATI VE KEY COVPONENTS COF ALTERNATI VE

No Action G oundwat er, residential well, surface runoff,|eachate
spring and seep nonitoring (every 5 years).

Fi ve-year reviews.

Limted Action with Institutional
Control s

Fenci ng.

Institutional controls.

G oundwat er, surface runoff, |eachate spring and
seep nonitoring (annual), residential well nonitoring
(sem -annual ).

Fi ve-year reviews.

Pre-desi gn investigations.

Site preparation.

Consol idation of landfill wastes

Site grading.

Cover system

- Subgrade

- Gas vent system

- Barrier layers

- Drainage | ayer

- Top layer (vegetated)

Security fencing.

Erosi on control.

Institutional controls.

Long-term operati on and mai nt ai nce

G oundwat er, surface runoff, |eachate spring and
seep nonitoring (annual), residential well nonitoring
(sem -annual) and nonitoring wells (quarterly).

I Five-year reviews.

Consol i dati on, Capping, and
Institutional Controls



Since contaminants remain on the Site, a review of Site conditions and risks would be conducted every 5
years, as required by CERCLA. The reviews woul d consist of evaluation of analytical and hydrogeol ogi ¢ data,
assessnent of whether contam nant migration has increased, and determ nation as to whether hunman or
bi ol ogi cal receptors or natural resources are at risk

Alternative 2. Limted Action with Institutional Control

The limted-action alternative would include the construction of a fence to restrict access to the
landfill and institution of deed restrictions and | ocal ordinances to prevent futur uses of the property
that could result in additional exposures and to prevent the use of groundwater from under the Site.
Long-term sem annual nonitoring would be conducted to assess contam nant status and potential threats to
human health and the environnent.

As in Alternative 1, Site conditions and risks would be reviewed every 5 years since wastes are
left in place. Under this alternative, no actions would be taken to reduce the toxicity mobility, or
volume of contaminants at the Site. Wth contam nants present in the landfill's surface and subsurface
contam nant mgration would continue unabat ed

Alternative 3: Consolidation, Capping, and Institutional Control

Alternative 3 is a containment option that would utilize capping to prevent potential hunman and
animal contact with contaminants in soils and landfill materials and significantly [imt contam nant
| eaching into groundwater, thereby reducing contam nant mgration

Prior to the renedial action inplenentation, a topographic survey and a geotechni cal engineering study
woul d be conducted to obtain data necessary to design and construct the cover system Based on the results
of these predesign studies, the design of conponents of the cover systemfor the landfill, as listed in Table
13, may be nodified to nore appropriately address Site-specific conditions. After data collection is
conpl eted and design is underway, Site preparation would comrence. The Site would be cleared of vegetative
gromth to facilitate capping. Leachate sedinents and naterials end-dunped over the southern edge of the

landfill and currently |located at the toe of the hillside would be consolidated back into the main portion of
the landfill. The consolidated soils and landfill materials would then be conpacted and graded to achi eve
desired slopes. The various layers of the |ow perneability cover system including a passive gas collection
and venting system would then be placed. Institutional controls (e.g., deed restrictions and ordi nances)

woul d be required to prevent danage of or intrusion into the cover system as well as prohibit the
installation of newresidential wells in contam nated portions of the aquifer. During consolidation
activities, it nay be determ ned necessary to excavate uncovered wastes (e.g. druns) and arrange for off-site
di sposal

This alternative also provides for security fencing during active cap construction, erosion control, and
a long termoperation and nonitoring programthat will incorporate residential well sanpling twi ce a year and
nonitoring well sanpling quarterly. Surface runoff, |eachate and spring sanples will also be taken on a
year |y schedul e

The nmonitoring well programw || include new nonitoring wells that will be installed at |ocations
and depths bet the landfill and downgradi ent residents. These wells will be installed to act as early
warni ng well ensuring that any changes to the groundwater conditions will be nade known well in advance of

the potential for any residential wells being contam nated. These new wells, in conjunction with the
existing monitoring wells and the residential wells, will serve to show any changes to the groundwater
quality in the surrounding area as well as to identify any potential for contam nation to spread in the
future

Alternative 3 was originally devel oped and presented in the Feasibility Study for this Site. Upon review
of that docurment and in consideration of prelimnary conments, this alternative was nodified to include an
upgraded cap systemthat would conformto the requirenents for a hazardous waste landfill, as opposed to the
capping requirenents for a municipal waste landfill. A "hazardous waste cap" is simlar to a "nmunicipa
wast e cap" except that an additional inpermeable layer is included. Qher conponents of this alternative
originally introduced as being pursuant to the nunicipal waste landfill regul ati ons, have been revised to
refl ect adherence to the anal ogous state hazardous waste |landfill regul ations

Since contaminants will remain on Site, long-termnonitoring and 5-year reviews would be required to
assess contani nant status and eval uate whether residential wells nay have been affected. The nunber and
frequency of the sanples and paranmeters for analysis will be evaluated for continued suitability during the
5-year reviews.

VITT. SUWARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES



EPA uses nine criteria, described in CERCLA at Section 121 (b)(1), 42 U.S.C. 89621 (b)(1) and the
National G| and Hazardous Substances Contingency Plan (NCP), 40 C.F.R Part 300.430(e)(9) to evaluate
renmedi al alternatives. These criteria include the statutory requirenment of Superfund as well as other
technical, econonic and practical factors used to assess the feasibility and acceptability of alternatives.
The nine criteria are listed below, divided into three groups

A. Threshold Criteria 1. Overall protection of human health and the environnent
2. Conpliance with "Applicable or Rel evant and Appropriate
Requi rerment s" ( ARARSs)

B. Primary Balancing Criteria 3. Long-termeffectiveness and pernmanence
4. Reduction of toxicity, nmobility or volune through treatmment
5. Short-termeffectiveness
8. Inplenmentability
7. Cost
C. Mdifying Oriteria 8. State Acceptance

9. Community Acceptance

Al ternatives nmust neet the threshold criteria before they are evaluated any further detail. The primary
criteria are then used to conpare benefits anong the alternatives that pass the threshold tests. The fina
considerations in the selection process include comrents frort the public and the Pennsyl vani a Departnent of
Envi ronment al Protection.

Anal ysis Against The Nine Oriteria
1. Overall Protection of Hunan Heal th & the Environnent

A primary requirenent of CERCLA is that the selected renedial alternative be protective of human health
and the environnent. A renedy is protective if it reduces current and potential risks to acceptable |evels.

Alternative 1, No Action, would not provide |long-term protection of human health and the environnent.
Contam nants within the soils and landfill materials would not be renediated or isolated and woul d continue
to pose risk. Under current conditions, direct human exposure to Site surficial soil poses an estinated
carcinogenic risk of approximately 1 E-4, which is the upper linmt of EPA s acceptable risk range. Exposure
to surficial soil is not expected to pose an unacceptabl e non-carcinogenic risk, as indicated by an H of
less than 1. However, over time, as soil erodes fromthe landfill surface, nmore contam nated subsurface
material s may be exposed and becone available for direct human contact, resulting in inreased risks. The
ri sk assessnment estimated that contam nants are present at concentrations that may each pose carci nogenic
risks greater tha 1E-3, and an H greater then 1 could result from human exposure to subsurface soils

Because infiltration would continue to perneate the landfill, the contam nants remaining in |andfil
soils would continue to | each into the groundwater and thereby continue to potentially affect downgradient
portions of the aquifer (including private residential wells), |eachate seeps, and Cocalico Oreek. The seeps
and springs at the base of the landfill would continue to discharge contani nated groundwater to the surface
and continue to drain into Cocalico Creek.

The ecol ogi cal risk assessnment shows that, under current conditions, the potential exists for inpacts to
ecol ogical receptors resulting fromcontact with Site surface soils and | eachate seeps. As the landfil
surface erodes end nore contam nated subsurface soils beconme exposed, potential ecological risks would be
expected to increase.

Subsequently, the No Action alternative does not nmeet this threshold criteria and is not considered
further in this conparative analysis.

In Alternative 2, the fencing and institutional controls proposed under te linted action alternative
woul d provide limted protection of human health by restricting human access to contanminated nedia. This
alternative would not be protective of the environment or nobst ecol ogi cal receptors.

Because this alternative includes no controls to prevent deterioration of the landfill surface over
time, surface soils would erode, causing the nore contam nated subsurface soils to be exposed. Direct hunman
contact with these soils woul d pose increase carcinogeni c and non-carci hogeni ¢ human health risks. The
estimated future risks posed by direct contact with subsurface soils exceed a carcinogenic risk of 1E-3 end a
non- carci nogenic H of 1. Fencing the landfill area would provide some protection fromhuman exposure to
these soils. However, fencing is not likely to prevent all human access to the Site. Deed restrictions and
I ocal ordinances, if enforced, would limt future use of the Site, deter intrusion into contam nated soils,
and restrict use of Site groundwater.



The long-terminpacts to the ecol ogical receptors and the environment woul d remai n unchanged under this
alternative. Because landfill material would not be renedi ated or covered, contaninated surface soils woul d
continue to nigrate off Site in wind end surface runoff. The contam nants remaining in landfill soils woul d
pose potential risks to plants and animals and woul d continue to | each into the groundwater. Fencing woul d
have little influence on be protection of ecol ogical receptor; |large mamrals may be barred fromthe Site by
the fencing, but small burrow ng mammal s, birds, and invertebretes would be unaffected. Exposure to Site
contami nants could still occur through ingestion, direst contact, and the food chain. The contam nated
groundwat er emanating fromthe Site would continue to potentially affect downgradient portions of the aquifer
and Cocalico Creek and woul d continue to discharge fromseeps and springs at base of the landfill.

Alternative 2, does not neet this threshold criteria and is not considered further in this
conpar ative anal ysis.

Alternative 3 would provide short-termend |ong-term protection of human health and the environnent
by preventing direct exposure (dermal contact, incidental ingestion, and inhalation) to
contam nated soils and landfill materials and mnimzing contaminant mgration fromthe landfill into the
envi ronnent .

Consol idating and capping the contam nated soils and landfill naterials would reduce human heal th risks
posed by direct exposure to within EPA's acceptable risk levels (less than 1E-6 for carcinogenic risks and
less than an H of 1.0 for non-carcinogenic risks). The cover system which includes a biotic barrier to
prevent animal intrusion into the barrier |layer and waste materials, would al so reduce the ecol ogi cal risk
posed by contaninated soils to acceptable |evels.

The cover systemwould significantly reduce infiltration of precipitation into the landfill, thereby
greatly reduci ng contam nant |eaching fromthe soil and landfill materials to the underlying groundwater.
Because the contam nated soils and landfill materials are situated above the water table, reducing the
contam nant | eaching caused by infiltration would ultimately result in a decrease in contanm nant
concentrations in groundwater beneath the landfill and a decrease in off-site mgration of contaninants in
groundwater. The potential risks to downgradient users of the aquifer, as well as to ecol ogical receptors
that coul d be exposed to Site groundwater discharging fromspring and seep | ocations, would be reduced by
inmplenentation of this alternative

Deed restrictions, and | ocal ordi nances woul d provide additional |ong-termprotection by limting access
to the capped area and restricting activities that could damage or intrude into the cover system and
cont am nat ed nedi a.

The long-termmonitoring programwoul d all ow the responsi bl e agency to nmonitor the quality of
groundwat er | eaving the Site, assess potential inpacts to downgradi ent receoptors (especially residential
wel I s), and determ ne whether additional renedial actions are necessary.

Use of engineering controls to mninmize generation of fugitive dusts and vapors, and proper use of PPE
by Site workers would effectively mnimze short-termrisks to the local comunity and workers posed by
inplenentation of this alternative

2. Conpliance with ARARs

Under Section 121 (d) of CERCLA, 42 U S.C. Section 9621 (d), and EPA gui dance, renedial actions at
CERCLA sites nust attain legally applicable or relevant and appropriate federal and promnul gated state
environnental standards, requirenments, criteria, and limtations (which are collectively referred to as
"ARARs") unl ess such ARARs may be wai ved under CERCLA Section 121 (d).

ARARs fall into three general categories: chem cal-specific, and | ocation-specific. Chenical- specific
regul ations include through requirenents that established all owabl e concentrations or discharge limts
specific to identified chem cals, such as Maxi mum Contam nant Limts (MCLs) under the Safe Drinking water Act
or chemical -specific discharge linits devel oped under the National Poilulie D scharge Elimnation System of
the federal Water Pollution Control Act. Action-specific requirenments include nunicipal and hazardous waste
di sposal requirenents of RCRA and authorized regul ati ons of the Commbnweal th of Pennsyl vania, safety and
construction regul ations, and other regulations related to the action being taken. Location-specific
regul ation include those that deal with archeol ogical or historical aspects of the Site area as well as
endangered species that may be |ocated within of neer the Site; there are no | ocation-specific ARARs
indentified for the Berkley Products Superfund Site.

Alternative 3's conpliance with federal and state requirements is summarized in the follow ng
par agr aphs.

Federal requirements - Alternative 3 would conply with RCRA 40 CFR 8264. 31C (a) since a final cover



systemwoul d be installed over the landfill. Alternative 3 would also conply with the requirenents for
post-closure care (40 CFR 8264.310 (b)) through the | ong-term naintenance and repair program Long-term
noni toring requirenents (40 CFR §258.80) woul d be nmet through the sanpling and eval uation of groundwater,
springs and seeps, and residential wells.

Alternative 3 woul d be consistent with the TSCA PCB storage and di sposal regul ati ons applicable to the
di sposal of PCBs at concentrations greater than 50 ppm because the soils and landfill materials would be
contai ned by a cover systemin accordance with 40 CFR §761.75. However, the followi ng requirements will be
wai ved pursuant to requirenents found at 8§761.75 (c) (4): construction in | ow perneable clay conditions [40
CFR 8761.75 (b)(1)]; use of a synthetic menbrane liner [40 CFR 8761.75 (b)(2)]; requirenments for no hydraulic

connection between the Site and flowi ng surface water and the height of the bottomof the landfill above the
hi storic high water table [40 CFR §761.75 (b)(3)]; and installation of a | eachate collection system[40 CFR
8761.75 (b)(4)]. Wiivers are allowed if evidence is presented that the operation of the landfill wll not

present an unreasonable risk of injury to health or the environnent fromPCBs. At the Site, current risks
fromexposure to PCBs in surface soil fail within EPA's acceptable risk range. PCBs were not detected in
residentiai wells and even the levels detected in nmonitoring wells inmediately adjacent to the site would not
generate an unacceptable risk. However, exposure to the highest |evel of PCB in sub-surface soil determ ned
during the test-pitting operations would generate a hazard Index of 140 if this route of exposure were

avail able. Capping of the landfill would elimnate the potential for direct contact, exposure to PCBs form
the Site as well as elinmnating the percolation of rainwater through the landfill nmaterials, the driving
force for potential PCB mgration to the groundwater. The above specific d requirements of TSCA are

t her ef ore wai ved.

The alternative would be consistent with the OSWER Directtve No. 9335.4-01, which directs action toward
cont ai nnent renedi al actions.

Under 8300.430 (f) of the NCP, ARARs nay be waived if "The (selected) alternative will attain a
standard of performance that is equivalent to that under the otherw se applicable standard, requirenent
or limtation through use of another approach". At the Berkley Products Site the attai nment of Maxi num
Cont am nant Level a (MCLs) enacted under the Safe Drinking Water Act, 42 U S.C. 88300 f to 300 j-26, are
considered to be Rel evant and Appropriate standards; however, for this renedy they will be waived under this
provision of law for the follow ng reasons:

The residential wells surrounding the Site are not currently contamnated with Site-rel ated
contam nation. This is because the rock strata are naturally aligned so as to direct any |eaching
contam nati on downward at such a steep angle that any potentially contam nated groundwater is
rapidly removed fromsurface availability.

The capping of the landfilled area will elimnate or severely reduce the infiltration of rainfall,
which is the main driving force behind the production of |eachate and mgration of contam nants.

The nonitoring programas envisioned would install new wells that will serve to further
characterize the aquifer beyond the perinmeter of the Site and nonitor the concentrations in the
groundwat er of any Site-related contam nation. These wells will also serve to indicate the
effectiveness of the cap in reducing the nigration of contam nants.

Because hazardous substances remain on-site, reviews of the remedy will be conducted at

| east every five years. These "Five-Year Reviews" will utilize the information gathered in the
nonitoring programto confirmthat no resident is subject to unacceptable Site-related risks
and ensure that the renedy renains protective of human health and the environment. Five-

Year Reviews can also trigger further response actions if unacceptable risks are discovered.

In view of the above paragraphs, this alternative will attain an equivalent standard of
performance to that achieved by attainment of MCLS. Therefore the requirenent for attai nment
of MCLs is waived.

State requirenents - Alternative 3 would conply with the specific provisions of the state hazardous waste
regul ati ons PA Code 8624, set forth bel ow, because a final cover systemwould be installed and cl osure and
post closure activities will be inplenented. Specifically, during the construction of the cover system
neasures woul d be inplenented under Alternative 3 to conply with the rel evant and appropriate state hazardous
waste |landfill regul ations concerning closure and post-closure activities found at §264. 111, 8§264. 112,

8264. 114, 8264.117 and 8264.118, as well as the design requirenents and construction of the cap, 8264. 301,
8§264. 310 and those requirements of 8264.302 that are specific to the cap construction and operation.

G oundwat er noni toring requirenments under 8§264.97 and §264.98 will be met by the nmonitoring program As the
landfill is no |onger active, the security requirenments under 8264.14 will be followed through conpl etion of
the construction of the cap, however the requirement for an artificial barrier required under 8264. 14(b)(4)
may be substituted with natural barriers, such as hedges surrounding the landfilled portion of the Site.



Currently there are steep forested inclines surrounding three sides of the landfill; these may be utilized in
conbi nation with other natural or artificial neasures such as |ocking gates at the entrance to the |andfil

to provide security and control vehicul ar access. The conponents to be used as barriers will be decided in

t he design phase of the project. During active construction a tenmporary fence will be installed to provide
the security for the period when waste may be exposed and constructi on equi pment present.

Alternative 3 would inplenment neasures to control fugitive dusts in conpliance with PA Code 25 8123.1
(c). If objectionable odors are identified after conpletion of the renedial action, an active gas vent and
treatnment systemwould be installed and operated in conpliance with PA Code 25 8123.31. Em ssions from an
active systemwould have to nmeet the relevant and appropriate requirenents of PA Code 25 8§127.1 and 8§127.11

Measures to mnim ze soil erosion and sedinmentation that may result from Site consolidation, grading
and contouring activities would conformw th PA Code 25 §8102.2 through 102.24 to prevent the potentia
pollution fromsurface wastes. An erosion and sedi mentation control plan would be prepared, submtted for
approval , and inpl emented upon approval. Stormwater runoff management during the cover system construction
woul d be consistent with the county watershed nanagenent plan's construction criteria, per the state Storm
Water Managerent Act.

3. Lone-Term Effecti veness and Per manence

Long-term effecti veness and permanence addresses the |ong-term potection of human health and the
envi ronnent once the renedial action goals have been achieved. This conparison focuses on the residual risk
that will remain after conpletion of the renedial action and the adequacy and reliability of controls used to
nmanage the untreated waste and treatnent residuals.

Cappi ng of contam nated soils would reduce the human health risk posed by direct exposure to
contam nated soils and landfill materials to within EPA' s acceptable risk range (less than 1E-6 carcinogenic
risk; the H would be reduced to less than 1.0). The cover system which includes a biotic barrier to
prevent aninmal intrusion into the barrier |ayer and waste materials, would al so reduce the ecological risk to
acceptabl e levels by inhibiting access to contam nated soils. By greatly reducing the |eaching of
contanminants to groundwater and the subsequent downgradi ent mgration of contam nants, capping would al so
reduce the potential risks to downgradi ent users of the aquifer, as well as to ecol ogical receptors that
coul d be exposed to Site groundwater discharging fromspring and seep | ocati ons.

Because contam nated soils and landfill nmaterials would remain in place beneath the cover system
| ong-t er m nai nt enance of the cover systemand natural or artificial perineter boundaries and adequate
enforcenent of institutional controls would be required to ensure the |ong-term protectiveness of this
alternative. Routine maintenance and repair of the cover systemwould be required to ensure that the
effectiveness of the cap as a barrier is maintained.

The annual nonitoring of groundwater, |eachate seeps and springs, and residential wells would allow the
responsi bl e agency to nonitor the quality of groundwater |eaving the Site, assess potential inpacts to
downgr adi ent receptors (especially residential wells), and determ ne whether additional remedial actions are
necessary. The nonitoring program in conbination with the cover system should be effective in mninzing
the risks to downgradi ent recaptors. Five-year reviews would be required to assess whether the cover system
continues to be effective in preventing direct exposures and reduci ng contam nant |eaching. These review
woul d be based in |arge part on anal ytical data collected during annual mnonitoring events. Review of the
effectiveness of deed restrictions and ordi nances in preventing damage to the cover system and exposure to
Site contam nants woul d al so be required

No difficulties or uncertainties are anticipated in performng the |ong-term nai ntenance or nonitoring.
Al materials used in construction of the cover system fencing and barriers are readily
avai |l abl e and can be replaced. In the event of danmage to the cap system repairs could be perfornmed
wi thout many difficulties. Goundwater nonitoring wells would require replacenent if sedinentation or
vandal i smwere to occur; the wells would be readily repl aceabl e

Because nui ntenance of the cover systemwould be continual, catastrophic failure is unlikely. In the
event of failure or damage of the cover, existing access restrictions, institutional controls, and nonitoring
woul d be expected to provi de adequate short-termprotection of human health until the cover system was
repaired

4. Reduction of Toxicity Mbility, or Volune Through Treat ment

This evaluation criteria addresses the degree to which a technol ogy or renedial alternative reduces
toxicity, mobility, or volume of hazardous substance at the Site. Section 121 (b) of CERCLA 42 U S.C
Section 9621 (b), establishes a preference for renedial actions that have as a principal elenent treatnent
that pernmanently and significantly reduces the toxicity, mobility, or volume over renedial actions which



woul d not .

Alternative 3 would not reduce the toxicity, nmobility, or volunme of contam nation through treatnment

because no treatment is used to address the contaminated soil and landfill materials. However, nobility of
contam nants fromthe soil and landfill materials would be mnimzed by the cover system The chenicals in
the soil and landfill naterials and underlying soils would not be treated or destroyed and woul d renain at

the facility. Alternative 3 would not satisfy the statutory preference for treatnent to reduce risks posed
by contami nated soil and landfill naterials.

5. Short-Term Ef f ecti veness

This criteria refers to protection of workers and the comrunity, the potential environmental effects
of the remedial action, and the tine needed to inplenent the proposed activity. |Inplenmentation of
Alternative 3 is not expected to pose any significant risks to the local comunity. Increased truck and
heavy equi prment vehicular traffic would occur as the result of Site preparation and the inport and
pl acenent of capping materials. Coordination and scheduling of truck and hear equipnent traffic on
public roads woul d be required to nanage increased vehicular activity.

During Site preparation and placement of the cap system risks posed by fugitive dust (bearing adsorbed
contam nants) to off-site residents would be mnimzed by appropriate engineering control measures such as
dust suppressants. W rkers who inplement Alternative 3 woul d be adequately saf eguarded by using appropriate
personal protective equipnent (PPE) to prevent exposures to contam nated soils and landfill naterials
cont am nant -1 aden dusts, and airborne VOCs. GOSHA standards woul d be fol |l owed and proper PPE woul d be used
during all renedial activities

No pernanent adverse inpacts to the environment are anticipated to result fromconstruction of the cap
system Erosion control measures such as hay bales and silt fences would be used to prevent damage to the
environnent from sedi ment runoff. Followi ng excavation of |andfill wastes fromthe southern hillside slope,
this area would be stabilized to prevent erosion

The cap system pl acenent woul d require approximately 18 nmonths to inplement, including pre-design and
design activities. Upon conpletion of the cap, Alternative 3 would achieve the RAO for protection of human
heal th by preventing exposure to contam nated soils and the RAO for mnim zing | eaching of contam nants.
Deed restrictions and |l ocal ordi nances may take a year or longer to inplenent, depending on the |evel of
cooperation by Site owners and mnunicipal officials.

6. Inplenentability

This evaluation criteria addresses the difficulties and unknowns associated w th inplenmenting
technol ogies, the ability and tine necessary to obtain required permts and approvals, the availability of
services and naterials, and the reliability and effectiveness of nonitoring. Alternative 3 is inplenentable.
No anticipated difficulties or uncertainties exist in consolidating |landfill wastes and
constructing the cover system because only common construction techni ques are required

Long-term nonitoring (sanpling and anal yses) only requires readily avail abl e resources. Deed
restrictions and ordi nances may or may not be difficult to inplenent and enforce dependi ng on the |evel of
cooperation by Site owners and mnunicipal officials.

Since long-termnonitoring is included under Alternative 3, contam nant presence and mgration could be
assessed. Monitoring of groundwater woul d be effective for detecting, changes in groundwater quality that
may indicate landfill failure and for identifying potential inpacts to downgradi ent receptors

Permts would not be required under Alternative 3 because all activities would be conducted on the Site;
however, the substantive requirenents of all ARARsS woul d be net as described previously. Pernits for the
ultimate di scharge of stormwater runoff to off-site |ocations nay be required. Coordination with other
agencies may be required for the five-year review process and for inplenentation of |ocal ordinances.
Coordination with the property owner would be required to inplenent deed restrictions

There are anpl e conpanies with the trai ned personnel, equipnent, and naterials to performSite
preparation, construct the cover system install fencing, and perform mai ntenance and | ong-term nonitoring.
Regul at ory personnel and environnmental specialists are readily available to performeffective 5-year reviews.

7. Cost
CERCLA requires selection of a cost-effective renmedy that protects human health and the environnment and

neets the other requirenents of the Statute. The capital costs for Alternative 3 total $4,336,000. The
average annual O&M costs are $306, 200, and 5-year reviews cost $28,000 per event. Over a 30-year period, the



net present worth cost is $8,200,000 (at a seven percent discount rate).
8. State Acceptance

PADEP has been consul ted throughout the investigation of the Berkley Products Site and supports the
selection of Alternative #3 as the Preferred Alternative.

9. Community Acceptance

The Proposed Plan was available for public review and comrent fromApril 8, 1996 to May 4, 1996. A
public neeting for the Proposed Plan presenting Alternative #3 as the Preferred Alternative was held on April
17, 1996, at the West Cocal i co Townshi p Buil di ng.

Four witten comments were received during the comrent period. Oal coments were accepted at the
public neeting and a transcript of that public meeting is included in Attachment 1 of this Record of
Deci si on, the Responsiveness Summary. The significant comments are sunmari zed and addressed in this
attachment.

I X SELECTED REMEDY

Based on consideration of the infornation available for the Berkley Products Site, including the
docunents available in the admnistrative record file, an evaluation of the risks currently posed by the
Site, the requirenments of CERCLA, the detail ed anal ysis and conparison of evaluated alternatives and public
comrent s recei ved, EPA has selected Alternative 3; Consolidation, Capping and institutional Controls as the
remedy to be inplemented at the Berkley Products Site.

As described in the description of Alternative 3, the selected remedy, shall include the follow ng
conponent s:

Predesi gn investigations,

Site preparation

Consolidation of landfill wastes,

Site grading,

Cover system consisting of Subgrade, Gas vent system Barrier |ayers, Drainage |ayer and
Top | ayer (vegetated),

Security fencing,

Erosi on control,

Institutional controls,

Long-term operati on and mai nt enance,

G oundwat er, surface runoff, |eachate spring and seep nonitoring (annual), residential well
noni toring (sem -annual), and

1 Five-year reviews.

X, PERFORMANCE STANDARDS
Pre-Design Investigations and Activities

Prior to the renedial action inplenentation, a topographic survey and a geotechni cal engineering
study will be conducted to obtain data necessary to design and construct the cover system Potential
subsi dence of the landfill nmaterials and soils will need to be investigated to estinate settling rates in
different areas of the landfill and whether actions would be required to mnimze future probl ens associ at ed
with differential settlenent. Differential settling could damage the cover system and pronote possi bl e hunman
and ani mal exposures and contam nant mgration. The geotechnical investigation nay include load tests in

discrete portions of the landfill to identify the rate of waste naterials consolidation under |oading. The
| oad test data could be used in the cover system design; however, test results may not provide reliable
information for the entire landfill, which is very heterogeneous. Alternatively, the waste materials may be

surcharged, causing settlement, so that future settling is mnimzed. After settlement has reached the
desired goal base on field observations, the surcharge materials could be used as the subgrade for the cap
system

Borings, sanpling, and anal yses may be required as part of a pre-design to nore fully delineate the
extent of the landfill materials on the plateau of the hill, the extent of landfill materials east of the
pl at eau, and the thickness and extent of materials on the southern slope of the landfill. This information
is necessary to design the cover systemand refine estimates of the volune of materials to
be renoved fromthe southern slope. Additional soil gas sanpling may al so be needed to assess the types of
soi|l gases present and whether there are gas pockets. This information can assist in the gas vent |ayer
desi gn.



A topographic survey of the Site will be perfornmed so that survey results can be used in the cover
systemdesign. A traffic managenent plan will need to be devel oped and submtted to the Pennsyl vani a
Department of Transportati on (PennDOT) for review and approval .

Site Preparation

During all phases of the site activities, preparation through constructi on and nai nt enance, erosion and
sedi nentati on control neasures will be taken in accordance with PA Code 25 §102.2 through 102. 24.

The Site has been unused for a nunber of years and is heavily overgrown by vegetation. Site preparation
will require the clearing and grubbing of the vegetative growh that currently covers nuch
of the landfill. The central portion of the landfill appears to have been cleared of trees and | arge brush
in the past, and only | owlying bushes and grasses are present. The perineter of the landfill (east of the
pl at eau) has a nunber of trees that may need to be cleared so that the cap can cover all waste
materials and debris. The southern slope of the Site will need to be cleared of trees and vegetative
growth so that debris, landfill materials, and possi bly contam nated soils could be renoved by excavators for
consol i dation back into the landfill.

Silt fences, staked hay bal es, or other appropriate neasures will be required to ninimze erosion
effects while the trees and vegetation are being renoved. Silt barriers will be placed at the perinmeter of
the level portions of the landfill and at the toe of the landfill area to prevent silt and soil
novenent to downsl ope areas and properties.

Site utilities will need to be established prior to the start of Site renediation. Electric and
t el ephone lines are available along Wal lups H Il Road, which abuts the landfill property. Water will have
to be obtained froman off-site source for dust-control purposes. Filled tankers could be brought on
Site and the water could be used as needed.

Staging areas will be established to stockpile cover systemmaterials, tenporarily excavated soil and
landfill materials, or equipment. Construction of access roads nmay be required to support the anticipated
truck and heavy equi pnent traffic and to prevent erosion, per PA Code 264.301(1). Fencing will be installed
at key entry points (roads, |large open areas) to limt unauthorized access to the Site during construction.

Consol i dati on

An estimated 18,056 cubic yards of materials (contam nated soils and | eachate sedi nents and the | andfil
material s that had been end-dunped fromtrucks) are deposited on the southern face of the hillside. Once the
southern slope is cleared and grubbed, the soils and materials will be excavated using truck-munted dragline
excavators, power shovels or other appropriate equipnent. Because of the steep slopes, the safest
posi tioni ng of heavy equi pnent would be on the relaltively level portions of the landfill (plateau area).

The excavated materials would be lifted to the level portion of the landfil
and enptied into dunp trucks or tenporary stockpiles. The excavated naterials would then be dunped or
backfilled on the landfill, graded, and conpacted

As necessary, engineering controls will be inplemented during consolidation and backfilling to prevent
ai rborne em ssions of fugitive dusts in accordance with PA Code 25 812 3.1 (c). Tenporary covers may be
applied to soils and landfill materials storage areas, and dust suppressants and water would be applied to

wet down naterials, as appropriate, to mnimze fugitive dust em ssions. The delineation of actual areas to
be addressed and the quantities to be consolidated and conpacted will be nade after evaluation of the results
of the predesign investigation.

Site G ading

After the soils and landfill materials fromthe hillside are consolidated at the landfill, grading wll
be required prior to placenent of the cover system Conpaction and grading of the soils and l[andfill
materials will be performed as needed to conformto the requirements specified in 8264.301 (5) and

8§264.301 (6). The appropriate slopes for the base of the cover (to facilitate drainage) will be
determ ned as part of the cover system design.

Cover System

A low permeability cover-systemw || be designed and installed to prevent it human and ani mal exposures
to soil and landfill nmaterial contaminants and to minimze infiltration and resulting organics
and netal s leaching into groundwater. The cover systemwi || be designed and installed in accordance
with the sections of the Commonweal th of Pennsyl vani a Hazardous WAste Regul ations PA Code, Title 25, Article
VI, Chapter 264 specified bel ow



For the purpose of this analysis, a conposite nmulti-nmedia cover system described as the likely
representative capping option. The exact design of the landfill capping systemmay be nodified during design
to address Site-specific features. The cover systemw ||l be installed over the entire 5 acre landfilled area
of the Berkley Products Site. Descriptions of the individual cover l|layers are sumarized ns follows from
bottomto top:

Subgrade - The base | ayer of the cover systemconformng to 8264.302 (a)(6) should be a well -
conpacted and snooth surface of sufficient thickness to prevent puncture of the barrier |ayer
by landfill nmaterials. The subgrade nay be a well-graded sand and grabel. A geotextile
materi al nay be used above the subgrade to separate the sand and gravel fromthe gas vent |ayer

Gas Vent System - The objective of this layer is to vent methane, carbon di oxi de, hydrogen
sul fide, and other VOCs to the anbient air. Wthout provision for venting, the placement of a

| ow perneability barrier over the landfill materials could cause accurul ati on of undesirabl e soi
gases that could perneate upward and disturb the cover systemor migrate laterally outside
landfill boundaries. The gas collection/venting |layer will conformto 25 8264.301 (12) and may

be nmade of gravel, coarse sand, or geosynthetic materials. During design, it will be

determ ned whether an active gas venting system wth a blower and appropriate pollution

control device (e.g., flare, biofilter, activated carbon, etc.), is necessary or if a passive vent
systemwi | | be adequate.

I f passive venting systemis installed, landfill gases will be nonitored (periodically, follow ng
conpl etion of the cover systen) to ensure that the passive gas collection systemis adequately
controlling gas emssions. |f problens such as landfill gas migration or excess odors are

detected, then an active vapor collection systemnmay be warranted to control gas eni ssions.

A passive venting systemw ||l be designed to be easily nodified to an active system
Treatability testing would be required to design an active vapor control systemto effectively
manage the landfill gases

Barrier Lavers - These layers will be designed to mninize precipitation infiltration into the
underlying soils and landfill materials and will conformto 8§264.302 (a)(6). A mninumof 2
foot of conpacted clay or a geonenbrane of at |least 50 mi| thickness will be used for each

| ayer. The clay or the geonenbrane barriers will have a nmaxi mum perneability of 1 x 10-7 cmis.

It is likely that geonenbranes will be selected as the appropriate barrier layers for this landfill.
Geomenbranes can be installed nmore efficiently than a conpacted clay layer. The

geonenbrane may be a flexible menbrane liner (FM.) conposed of |ow density synthetics for

tol erating subsi dence-induced strains.

Drai nage Layer - A drainage |layer conformng to 8264.302 (a)(6) will be installed to prevent the
accunul ati on of water above the barrier |layers. Ponded water coul d damage the

geonenbrane or cause erosion of the top layer. The drainage |ayer will pronote the renova

of water to areas outside' the cover. The drainage |ayer can be a geosynthetic material or
coarse sand/gravel (less than 3/8"). A geotextile filter fabric may be placed over the drai nage
| ayer to prevent the entry of fine-grained particles into the drainage |layer. Precipitation
infiltration that reaches this layer will be channeled to a toe drain and would ultinately be

di scharged to Cocal i co Creek.

Top layer - The objective of this layer is to protect the cover fromerosion by rain or wind and
fromburrowing animals. A mninumof 2 feet of uniform conpacted soil conforming to PA

Code 25 8264.310 (1) will be placed over the drainage layer. A biotic barrier layer (5 to 10
i nches) conprised of stones or cobbles may be installed under the conpacted soil |ayer to
prevent animal intrusion into the cover or underlying waste naterials.

The final surface slope of cover systemin the plateau area shall have a slope of not |ess than
three percent (3V:100H), but not exceeding 15 per cent, per PA Code 25 §264.301 (5), to

ensure slope stability control erosion, and allow conpaction, seeding, and revegetation of the
cover nmaterials. A final slope in excess of 15 percent is allowable if horizontal terraces are at
| east 10 feet wide for every 20 feet naximumrise in elevation of the slope. The terrace would
be sl oped one percent into the landfill. The final slope would also pronote precipitation runoff
while inhibiting erosion or infiltration. The slope of the cover systemin the plateau area will be
approximately five percent, which conforms to the existing topographic rade. It is anticipated
that the cover systemin the eastern portion of the landfill would have anal slope of about 20
percent (20V:100H). It is also expected that two terraces will be constucted (10 feet w de
mnimunm) at an approxi mate 20 foot change in elevation. A 20 feet change was assuned so

that the terraces would be nore evenly spaced on the eastern slope of the landfill.



Surface run-on and run-off controls will be required, given the large surface area the cover
systemis anticipated to enconpass. Surface runoff will be channel ed, via drai nage swal es or
trenches, to surface drains, |located on the perineter of the cover system and ultimately

di scharged to Cocalico Creek. The cover systemw || be designed to nmanage surface water

and control soil erosion and sedinentati on based on a 24-hour precipitation event for a 25-year
storm per PA Code 25 8264.301 (8).

In accordance with PA Code 25 8§264.310(4), the top layer will be vegetated wi th pernanent
pl ant species (excluding trees, woody shrubs, or deep rooted plants) to mnimze erosion and
soil loss of the final cover.

Final determnation of the naterials to be used in the cover systemw || be deternined during
the engi neering design. The capped area is expected to enconpass all contam nated soils

and landfill materials. Routine naintenence and repair of the cover systemw || be required to
ensure its long-termeffectiveness.

Security Fencing

During construction, security fencing will be installed to deter or prevent unwanted human and ani nal
entry into the landfill area, in accordance with PA Code 25 8§264.14(b)(4). Permanent security barriers,
either natural or artificial, or a conbination, will be determnmined during design.

Renoval Actions

If, during the consolidation, grading and capping activities, it is determ ned necessary to renove
materials fromthe Site, all excavation, handling, transportati on and di sposal activities will be conducted
in conpliance with all state and local laws to the extent not inconsistent with federal |aws.

Er osi on Control

Erosion control neasures will be taken during consolidation, grading and construction activities. After
contanminated soils and landfill materials have been renoved fromthe southern hillside slope, this area wll
be stabilized to prevent erosion. Masures such as planting new vegetation or placing rip-rap will be taken
to mnimze erosion effects. The slope nay be graded or terraced to reduce the grade, thereby m nim zing
surface water runoff that may erode the hillside. Al actions taken will be in accordance with PA Code 25
88102. 2 t hrough 102. 24.

Long- Term Moni t ori ng

The groundwater nonitoring programw || be designed to neet the requirement of 8264.97 and 8264.98. The
groundwat er, surface runoff, and springs and seep | eachate will be sanpled to nonitor the quality of
groundwat er |l eaving the Site and assess the potential inpacts to downgradient areas. It is anticipated that
the cover systemwill greatly reduce precipitation infiltration into the landfill, resulting in reduced
| eaching of chenicals into groundwater. The frequency of nonitoring and the nunber of wells and anal yti cal
paraneters may be decreased if the 5-year reviev determnes that significant contam nant | eachi ng reduction
or inprovement of groundwater quality has been attai ned.

G oundwat er sanples will be collected quarterly fromapproximately five existing and ten new nonitoring
wells to be installed during the renedial action and anal yzed for the list of chemcals identified in PA Code
25 8§273.284 and for Site-specific contanminants. Water levels will be neasured
during each sanpling round to conpile data to nore fully define the hydrogeol ogy of the landfill and
adj acent properties.

Initially, approximately 30 residential wells situated prinarily downgradier of the landfill wll be
sanpl ed sem annually for VOCs and annually for SVQOCs, pesticides/PCBs, and nmetals. Current data suggest that
the residential wells do not appear to be affected by Site contam nation. The sanpling results will be used
to assess whet her contam nated groundwater has affected drinking water supplies and whether additional
renmedi al or renoval actions woul d be necessary.

Stormwat er runoff fromthe landfill will be sanpled and anal yzed annually for VOCs, SVCCS,
pesticides/PCBs, and netals. It is anticipated that the discharge will be sanpled during one storm event.

The nmonitoring programwi || be conducted for the purpose of assuring that unacceptable risks do not
develop in the future. The information generated in the nmonitoring programw || be analyzed individually and
collectively to identify trends. This information will be incorporated into the five-year review process to
assure that the remedy renmains protective of human health an the environnent.



Institutional Controls

After the cover has been constructed, deed restrictions and |ocal ordinaces will be used to
significantly linmt the future activities that could result in intrusion into and possibl e damage of the
cover and accidental exposure to-the landfill wastes. Use of underlying contam nated groundwater as a
pot abl e water supply, w thout treatnent, would be prohibited.

Qperation and Mi nt enance

To ensure the proper functioning and protectiveness of the cover system routine nmaintenance and repairs
of the security barrier, runoff and drai nage systems, gas vent systemand the cover systemwill be required.
Routi ne mowi ng and repair of the cover will minimze th effect of erosion.

Fi ve- Year Revi ews

Since contaminants remain on the Site, a review of Site conditions and risks will be conducted every 5
years or less, as required by CERCLA. The reviews will consist of evaluation of analytical and hydrogeol ogic
data devel oped in the nmonitoring program assessnent of whether contam nant migration has increased, and
determi nation as to whether hurman or biol ogical receptors or groundwater resources are at risk. |If the
noni toring programreveal s unacceptable Site-related risks, such as exceedance of MCLs or risk based |evels
in the early warning nonitoring wells, the Site will be evaluated and appropriate action will be taken.
Exceedance of MCLs or risk based levels in the residential wells would be cause for provision of alternate
water supplies. |If it is determined that there is unacceptable risk to ecol ogical receptors, further
renedi al actions will be avail able.

Xl.  STATUTORY DETERM NATI ONS

EPA's primary responsibility at Superfund sites is to develop renedial actions that achieve protection
of human health and the environment. Section 121 of CERCLA, 42 U.S.C. 89621, al so establishes several other
statutory requirements and preferences for EPA to consider when selecting a Superfund renedy, including the
fol l owi ng:

The Sel ected Remedy nust conply with applicable or rel evant and
appropriate environnental standards established under federal and
state environnental |aws, unless there are grounds for a statutory waiver.

The Sel ected Remedy nust be cost effective and shoul d use
per manent sol utions, alternative treatnent technol ogi es and resource
recovery nethods, to the maxi mum extent practicabl e.

CERCLA nandates a preference for treatnment renedi es that
pernmanently and significantly reduce the volune, toxicity and nobility
of hazardous wast es.

The di scussi on bel ow describes how the Sel ected Remedy neets these statutory requirenents and
pr ef erences.

A, Protection of Human Health and t he Environnment

The Sel ected Remedy protects human health and the environment by installing a cap systemthat will
mnimze the potential for direct contact with contam nated materials, the potential for infiltration and
resul tant contaminant | eaching to groundwater and the potential for mgration of contam nants off-site. The
| ong-term groundwat er nmonitoring programand five-year reviews will ensure that no resident is at risk of
future exposure to contaninated groundwater.

B. Conpliance with Applicable or Relevant and Appropriate Requirenents (ARARS)

As described in Section VI, Summary of Conparative Analysis of Alternatives, and in Section X,
Performance Standards, the Sel ected Renedy shall attain all action and chenical -specific ARARs identified for
this Site. There are no location-specific ARARs identified for the Berkely Products Superfund Site.

The Commonweal th of Pennsyl vania has identified The Land Recycling and Environnental Renediation
Standards Act, the Act of May 19, 1995, P.L. 4, No. 1995.2, 35 P.S. 88 6018.101 et. seq. ("Act 2") as an ARAR
for this Site, however, EPA has deternmined that Act 2 is not an ARAR for the Berkley Products Superfund Site.

C. Cost Effectiveness



The selected remedy is cost effective because it has been determined to provide overall effectiveness
proportional to its costs in reducing the risks associated with direct contact with contam nated naterial s
and potential off-Site nmigration of contam nants.

D. UWilization of Pernmanent Sol utions and Al ternative Treatnent
Technol ogi es to the Maxi mum Extent Practicabl e

EPA has determ ned that the selected remedy represents the nmaxi numextent to which permanent sol utions
and alternative treatnment technol ogies can be utilized while providing the best bal ance anmong the ot her
evaluation criteria. The contamnated naterials will be consolidated and capped in place, and the cap wll
be mai ntai ned through a long term Qperati on and Mai ntenance Program This remedy provides the best bal ance
of long-termand short-term effectiveness and permanence; cost; inplenentability; reduction in toxicity,
mobi lity or volunme of hazardous waste through treatment; state and community acceptance; and, the statutory
preference for treatnment as a principal elenent.

E. Preference for Treatnent as a Principal El enent
The Sel ected Remedy does not satisfy the statutory preference for renedies that enploy treatnment as a

principal elenent to permanently reduce the toxicity, nobility or volune of hazardous substances. The
Sel ected Renedy will not reduce the toxicity, mobility, or volunme of contamination through treatnent because

no treatment is used to address the contami nated so and landfill materials. The chenmicals in the soil and
landfill materials and underlying soils wil not be treated or destroyed and would remain at the facility,
however, nobility of contaminants fromthe soil and landfill materials will be mnimzed by the cap system
XI'1. DOCUMENTATI ON OF S| GNI FI CANT CHANGES FROM PROPCSED PLAN

EPA reviewed all witten and verbal comments received during the Proposed Pl an Comment Period. Upon
revi ew of these comments, and especially the comments fromthe Commonweal th of Pennsylvania, it was

determined that the landfill shall be closed pursuant to the state hazardous waste regul ations specified in
the Section VIII1, Summary of Conparative Analysis of Alternatives and Section X, Perfornmance Standards. The
Proposed Plan for this Site indicated that the landfill would be closed pursuant to the relevant state

muni ci pal waste regul ations but with the cap systemto be designed to neet the higher standard of the

hazar dous waste regul ati ons specification. Mst of the remaining standards of the nunicipal waste
regul ati ons are anal ogous to the correspondi ng hazardous waste regul ati ons and as such there is no
significant change in the actual requirenents for the renmedy, but the appropriate | egal citations have been
substi t ut ed.

Additionally, the Proposed Pl an included a permanent security fence to protect the landfill from
unwant ed human and animal entry. Follow ng the evaluation of comments, this conponent of the remedy was
nmodified to provide a tenporary security fence which will provide security for the period when the waste wl |
be exposed and construction equi pnent present; this tenporary fence will be renoved upon conpl etion of
construction. Appropriate conponents of a pernmanent security barrier, either natural (e.g. hedges) or
artificial (Locking gates), or a conbination, will be determ ned during design
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Thi s responsiveness sunmary is divided into the followi ng sections:
Overvi ew. A summary of EPA' s proposed renedy for the site

Backgr ound: A brief history of community interest and concerns raised during
remedi al planning at the Berkley Products Site.

Responses: A summary of the commentors' issues and concerns and EPA' s
responses to those concerns and issues. "Conmmenters" may include
| ocal homeowners, businesses, the nunicipality, and potentially
responsi bl e parties (PRPs).

OVERVI EW

EPA conpl eted two studies in Cctober 1995 and Septenber 1995. The first study, called a
remedi al investigation, was conducted to charaterize the Site, identifying the physical and geol ogi cal
features in and around the site, the characteristics of surface and groundwater, and the types and anmounts of
contam ation at the site. The second study, called a feasibility study, used the information gathered in the
remedi al investigation fornulate and conpare clean-up nethods ar EPA to evaluate as possible remedies for the
site. As aresult of the renmedial investigation, EPA discovered high |evels of the following contam nants in
the soils and ground water at the site: |ead, benzene, trichloroethylene (TCE), tetrachl oroethyl ene (PCE),
hydr ocar bons, and pol ychl ori nat ed- byphenyl s (PCBs). EPA believes that people could cone in contact with
t hese substances through the soft or the ground water, if the site is not cleaned up.

As part of the process to address the contam nated soil under the landfill area and the
ground water beneath the site, EPA issued the proposed remedial action plan (proposed plan) on April 8, 1996.
The proposed plan outlined the clean-up alternatives described in the feasibility study and di scussed in
di scussed EPA preferred clean-up nethod. Before issuing the proposed plan, EPA conpared the proposed
clean-up methods to a series of evaluation criteria. These criteria serve as cl ean-up standards
for all Superfund sites. EPA' s preferred alternative is the best conbination of the evaluation criteria
l'i sted bel ow

Threshold criteria

- Overall protection of human health and the environnent
- Conpl i ance with applicable or relevant and appropriate
requi renents (ARARs)

Bal ancing criteria

- Long-term effecti veness and per nanence

- Reduction of toxicity, nmobility, or volune through treatnent
- Short-term effectiveness

- Ability to inplenent

- Cost

Modi fying criteria

- St at e accept ance
- Conmmmuni ty accept ance

After considering state and community acceptance of the clean-up method, EPA issued its
preferred alternative in a docunment called the record of decision. EPA's preferred clean-up nethod satisfies
the criteria for remedy selection and nmeets the clean-up objectives for the site. As outlined in the
proposed plan and the record of decision, EPA's preferred alternative - Consolidation, Capping, and Deed
Restrictions - includes the follow ng neasures to address the soil and ground water contam nation at
the site:



- Pre-design investigations

- Site preparation

- Consolidation of landfill wastes

- Site grading

- Cover system
- Subgr ade
- Gas vent system
- Barrier |ayers
- Dr ai nage | ayer
- Top layer (vegetation)

- Security fencing

- FErosion contro

- Institutional controls

- Long-term operati on and mai nt enance

- Surface runoff, |eachate spring and seep nonitoring (annual),
residential well nonitoring (sem-annual) and quarterly nonitoring
wel | nonitoring

- Five-year reviews

BACKGROUND

To announce the availability of and obtain public input on the proposed plan, EPA held a public
comrent period fromApril 8, 1996, to May 7, 1996. During the comrent period, on April 17, 1996, EPA held a
public neeting to provide citizens with informati on about the site and the proposed cl ean-up nethods. The
public neeting al so provided an opportunity for citizens to ask questi ons about or comment on the site and
t he proposed cl ean-up nethods. EPA announced the public coment period and public neeting in a newspaper
di spl ay advertisement placed in the April 8, 9, and 15, 1996, editions of Lancaster New Era and the Lancaster
Intelligencer. EPA also announced the public coment period and neeting in a four-page fact sheet
summari zi ng the proposed remedi al action plan which was sent to those parties on EPA's site mailing list.

Interest in the Berkley Products Superfund Site has been steady throughout its history. The
residents nmost interested in the site tend to be those living near the site. Mst area citizens are
concerned primarily about the contaminants at the site, previous site work conducted by EPA, and the nethods
proposed to clean up the site. Many citizens support EPA s preferred cl ean-up met hod

RESPONSES: SUMVARY OF COMMVENTORS' NMAJCR | SSUE AND CONCERNS

This section provides a sumrary of the conmentors' major issues and
concerns and expressly acknow edges and responds to those raised by the | oca
community. The major issues and concerns on the proposed renedy for the Berkley
Products Site received at the public neeting on April 17, 1996, and through comments
recei ved by EPA representatives by nail and tel ephone can be grouped into five
cat egori es:

A. Extent and Type of Contami nation

Clean-Up Activity

C. Possible Discovery of Additional Waste During Proposed O ean-Up
Activities

D. Consideration of Gther Alternatives

E. Results of Previous Sanpling Activities

F. Cost Associated with the Proposed Renedy

W

The questions, comrents, and responses are summarized bel ow.
A Extent and Type of Contam nation

(1) A citizen wote to EPA asking about the extent of the contamination in
the site area

EPA Response: The Berkley Superfund Site consists of the approxinately five acre
landfill where wastes were buried, along with dunping and spillage over
the area extendi ng down the southern slope. Leaching of the
contami nants fromthe waste have contam nated t he groundwater
directly beneath and adjacent to the landfill. The contam nated
groundwater flows in a northeasterly direction alot the rock strata at
such a steep angle that it is rapidly renoved fromsurface availability.



The extent of contam nation is described in nore detail in the text of the ROD.

(2) At the public meeting, a citizen inquired about dead vegetation in a 50-
foot area along Penny H Il Road. This citizen inquired as to whether
contami nation fromthe site had caused the vegetation to die in this
particul ar area.

EPA Response: Vegetation in the area along Penny H Il Road has been affected by
contam nation fromthe site. EPA found a snall |eachate seep in this
area that has exposed | ocal vegetation to contam nants fromthe site.

The | eachate seep is caused by rainwater entering into the landfill,

coll ecting contam nati on, and then seeping out of the hill in this area.
However, it appears that a significant amount of new plants, such as
briars, are growing in this area. This |eads EPA to believe that the
contantination | eaching fromthe site has reduced over the past few
years. As part of the Selected Renmedy EPA will collect the

contam nated nud and soil fromaround the | eachate seep and

consolidate it with the rest of the waste at the site. The proposed cap
will stop rain water fromentering the landfill, and is expected to stop
the | eachate seep.

(3) A citizen asked EPA about the contents of the druns as renoved fromthe site.

EPA Response: Analysis conducted prior to disposal led to classification of druns as
containing "flammuabl e liquid/solid and PCB flammabl e |iquid/solid
wastes. Further description of the drum excavation can be found in the
Federal On-scene Coordinator's Report for the Berkely Products Site,
whi ch can be found in the Administrative Record for his Site.

(4) A township official asked EPA if the contam nants it the site are nore
dangerous now that they have been buried for numerous years.

EPA Response: Many contam nants degrade to | ess hazardous conpounds, however
there are sonme chenicals that have nore hazardous internediate
degradation products. EPA does not know exactly what went into the
landfill during its active life. However, all of the sanpling and anal ysis
was conducted to evaluate its present condition. The concentrations
and associ ated risks described in the ROD and t he Renedi al
I nvestigation Report as well as the Selected Renedy reflect the current situation.

(5) A citizen asked EPA to discuss the types of contaminants found in the nonitoring wells.

EPA Response: | n response, EPA described some of the conpounds found in
Monitoring wells 2, 3, and 4, which are imrediately adjacent to the site,
indicating file presence of: chlorobenzene; ethyl benze; 1, 2-
di chl or oent hane; xyl ene; Bi s(1-ethyl hexyl)phthal ate; 1, 4-
di chl or obenzene; benzyl al cohol; dieldrin; and vinyl chloride. A further
summary of contami nation can be found in the RCD and in the
Renmedi al Investigation Report |located in the Admnistrative Record for this Site.

B. Clean-Up Activity

(1) A citizen asked if the soil already covering the top of the landfill would
be di sposed of or included in the materials to be covered by the proposed cap.

EPA Response: EPA considers the soil covering the landfill to be part of the landfill
wastes. The Sel ected Renedy calls for consolidating (conbining) all
landfill wastes, including the current cap, leveling the landfill surface,
and then placing a multi-layer cap over the surface of the landfill.

(2) A citizen inquired whether EPA plans to install additional nonitoring
wells at the site.

EPA Response: The proposed remedy calls for installing "sentry” wells between the site
and nearby residences, in the path of the ground water flow. The
contam nated ground water mgrates to the northeast, rather than to



the south, due to a natural bedrock fornation which slopes downward
inanortherly direction. EPA plans to place new nonitoring wells

north of the site and use themto determine if contamnation fromthe
site has spread after the site is capped. These wells will also serve as
"early warning" wells to identify if any contam nation is heading in the
direction of the residential wells near the Site

(3) A citizen expressed concern about druns that may ave been dunped
over the side of the landfill. This citizen asked how EPA pl anned to
address these druns.

EPA Response: EPA considers the area nentioned by this citizen as part of the site.
During the proposed renmedy, EPA will uncover waste fromthis area
and consolidate it with theother materials in the landfill. If additiona
druns are uncovered in this area, EPA will evaluate the materials
contained in the druns and then make a proposal to EPA nanagenent
on how to address the drunms. Consolidation into the landfill with the
rest of the wastes or renoval fromthe Site are two possi bl e approaches
that may be eval uat ed.

(4) A citizen asked if deed restrictions would be placed on the site property.

EPA Response: Yes. EPA plans to place deed restrictions on the site property to
prevent the drilling of wells in the imediate vicinity of the site and on
the site itself.

At the public neeting, a citizen asked about the possibility that the
activities of the proposed clean-up plan will increase environmenta
problens in the area rather than correcting the current ones?

EPA Response: EPA evaluates all potential risks during the design phase of the renedy.
In this phase, EPA outlines every action that the Agency will conduct in

cleaning up the site. Al so during the design phase, EPA will | ook at
the wastes at the site and determ ne what procedures are necessary to
address the wastes. In the unlikely event that unexpected contani nants

are discovered during the remedy, EPA will take a all necessary
precautions to protect workers, citizens, and the environnent. Sone of
the precautions EPA takes include working on small areas at a tine,

pl aci ng tenporary covers on the areas bei ng workel on, and monitoring

and controlling the amount of dust caused by excavation activities. Al
potential risks are considered in the design and are addressed further in
the Health and Safety Plan devel oped specifically for the activities

pl anned for the Site.

The final disposition of the Site will be as a capped l|andfill, with all of
the waste consolidated under the cap. The disturbed areas will be
stabilized and revegetated. The effect of the capping of the landfill will

be to minimzed or elimnate the potential for contam nants |eaching into
the groundwater. Al of this points to an i nproved condition for the
envi ronnent .

(6) A citizen asked if there would be additional risk to the ground water
during clean-up activities.

EPA Responde: It is not likely that Site activities would add to the risk to groundwater.
Currently the landfill has only a patchy cover and little protection
against infiltration of rainwater. Site activities will necessarily disturb
that cover but will quickly replace it with an inproved inperneabl e cap

C Possi bl e Di scovery of Additional Waste During Proprosed dean-Up Activities
(1) Several citizens asked what measures EPA woul d take if additiona
wastes or waste containers were discovered during the clean-up activities.

EPA Response: EPA takes many precautions prior to conducting any action at a site.
EPA does not expect to encounter additional waste or waste containers
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during the proposed clean-up activities. However, if additional wastes
are found at the site, EPAwi Il take appropriate nmeasures to eval uate

the kinds and amounts of wastes found. Once EPA determ nes what

the wastes consist of, the Agency will determ ne whether it is feasible to
consol idate those wastes in the landfill or to have those wastes renoved
fromthe site.

A citizen asked what actions EPA would take if contamination is found
inresidential wells in the area several years after the remedy is conpl et ed?

A feature of all the clean-up nethods discussed in the Proposed Plan is
the five-year review This nmeasure requires EPAto reviewthe site at

| east every five years after the clean-up actions are conpleted to ensure
the effectiveness of the remedy as well as the safety of area citizens
Additionally, part of the renedy EPA prefers for the Berkley Products
Site includes installing several nonitoring wells between the site and
near by residences and quarterly testing of these wells. These wells
woul d indicate the presence of contam nation befor it reaches
residential wells. EPA also plans to sanple the residential wells sem -
annual l'y. EPA also explained that if contami nation fromthe site is
found in the nonitoring program the Agency wouk take imrediate

action to address the matter.

Consi deration of Gther Aternatives
A citizen asked why EPA's preferred alternative is ot the "no action" alternative

As described in the text of the ROD, the no action alternative woul d
not provi de adequate protection to humans, aninmals, or the

environnent. No action would be taken to reduce or prevent potentia
direct exposure to contanination fromthe site. Additionally, this
alternative does not prevent further contam nation of soils and ground
water fromoccurring. As the no action alternative does not protect
human health or the environnent or prevent the further spread of

contam nation fromthe site, EPA did not select this alternative as the
preferred clean-up nethod for the site

A citizen asked why EPA does not dispose all the landfill waste off-site

I npl ementability and Cost are the primary criteria that influenced EPA
not to select renoving the landfill waste and disposing it off-site. O all
expenses involved with renoving landfill waste, the | argest expense is
payi ng for disposal. EPA has found that a significant anount of
material in the landfill is contam nated with organi cs and woul d be
classified as hazardous waste. WAstes classified as hazardous nust be
taken to a hazardous waste |andfill, while non-contam nated waste coul d
be taken to a nunicipal landfill. EPA estimates that 164, 800 tons of
soil and waste woul d have to be renmoved fromthe site. This could
result in costs ranging from$44 nillion to $164 mllion for excavating
testing, and disposing of material fromthe landfill.

In addition to renoving the landfill material, EPA would have to bring

in approxi mately three trucl doads of clean soil ever day to fill in the

hole left by the removed landfill waste. Additionall, site workers

woul d be required to wear sel f-contained breathing apparatus, air tanks

or air lines. In sum there are extraordinary costs associated with

removing materials fromlandfills. Wen considering cl ean-up net hods,

EPA reviews the associated costs and attenpts to sclect a plan that

primarily protects human health and the environnent, but that also is

i npl erent abl e and cost efficient. On-Site capping satisfies those considerations.

The Borough of Denver, in a letter, asked that EPA consider cleaning
up the Site conpletely, rather than the plan currently proposed. The
basis for their concern is that in dryer seasons, Denver nust take a
significant portion of its water supply fromthe Cocalico Creek. The
Cocal i co Creek, upstreamof the water intake for Denver, passes within
approxi mately 1,200 feet of the Site.



EPA Response: EPA has eval uated water sanples of the creek both upstream and
downstream of the Site. The results have shown that no Site-rel ated
contam nants are present at |evels that woul d present unacceptable risk.
The upstream and downstreamresults are in fact very simlar making it
difficult to attribute anything in the streamto the site. The Sel ected
Remedy will serve to minimze the potential pathways for Site
contam nants to enter the creek. The cap will serve to cover any
surface contam nant that woul d have been avail able for erosion and
transport to the creek, and will also mnimze contam nant |eaching to
groundwat er whi ch coul d then eventually discharge to the creek. The
nonitoring programw || be designed to show any spread of
contam nation in the groundwater |ong before it would reach the creek,
and will also include sanpling of the creek's surfac water. In
summat i on, EPA feels that, with the Sel ected Renedy i npl erment ed,
there is negligible risk to the Cocalico O eek.

E. Results of Previous Sanpling Activities

(1) Several citizens asked EPA about the nature of the wastes found in the
drunms renoved fromthe site.

EPA Response: See answer to question about druns presented above

(2) Several citizens asked EPA for the results of the well sanpling of
resi dences near the site.

EPA Response: EPA sent out the results of all residential sanpling to the residents.
The ROD text contains summaries of this information, and the full data
packages can be found in the Remedial Investigaticn Report located in
the Admi nistrative Record for this Site.

(3) A citizen asked if natural springs on the side of the nountain bordered
by Greenville Road had been sanpl ed.

EPA Response: EPA has sanpl ed nost of the natural springs around the site. Sanpling
results do not show a significant presence of site-related contam nation
in the natural springs and exposure risk has been shown to be negligible.

F. Cost Associated with the Proposed Renedy

(1) A citizen asked EPA to explain howthe $8.3 mllion for the proposed
remedy was broken down.

EPA Response: The Total estinmated cost for the Alternative 3 is $8,325,000. This is
broken down into the $4,461,000 initial capital cost necessary to
prepare the Site and construct the cover systemas well as install the
nonitoring wells. The remaining 3,864,000 is the estimated present
worth val ue of 30 years of Qperation and Mai ntenance of the renedy
i ncl udi ng mai ntenance of the landfill and nonitoring wells to be
constructed and sanpling and anal ysis costs of the nonitoring program

(2) A citizen asked where EPA gets the noney to fund the site cl ean-up.

EPA Response: EPA can receive nmoney for clean-up activities fromtwo sources. The
first is fromthe potentially responsible parties (PRPs). PRPs are those
parties potentially responsible for the contamnation at a site. |If the
PRPs can afford to pay for cleanup at the site or to conduct the
cl eanup thensel ves, EPA will request that the conpanies do so.

O herwi se, EPA can use noney fromthe Superfund trust fund to pay

for cleaning up the site. The noney in Superfund cones froma speci al
tax on the chem cal and petrol eumindustries. EPA plans to use
Superfund rmoney to pay up front for the cleanup a the Berkl ey

Products Site. At a later date, the Agency expects to take |egal action
agai nst the PRPs to recover costs of the cleanup at the site.



