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PREFACE

This document represents the Remedial Investigation Report for the
first operable unit of the Chemical Leaman Tank Lines, Inc.
Superfund site 1located in Logan Township, New Jersey. This
document supersedes the document entitled "Final Draft Remedial
Investigation Report" ©prepared by Environmental Resources

Management, Inc. and dated February 2, 1989.
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BXECUTIVE BUMMARY

This Remedial Investigation (RI) report evaluates the nature and
extent of ground-water contamination at the Chemical Leaman Tank
Lines (CLTL) Superfund site in Logan Township, Gloucester County,
New Jersey. Although partial soils information is included in
this report, a supplemental RI report will be written which
further evaluates the extent of soil contamination at the CLTL
site. In addition, an assessment of the site-related
contamination that has migrated into the adjacent wetlands will
be addressed in a future study.

Site Background and Summary of Previous Investigations

The CLTL Bridgeport terminal is located in Logan Township,
Gloucester County, New Jersey, approximately two miles south of
the Delaware River and one mile east of the town of Bridgeport.
The site consists of an active terminal used for the dispatching,
storage, maintenance and cleaning of tanker trucks and trailers:;
fallow farmland adjacent to the terminal; and wetlands bordering
the terminal to the southeast. The CLTL terminal has been in
operation since the early 1960s. Past wastewater handling and
disposal practices at the CLTL site have resulted in organic and
inorganic contamination of soil, ground water and the adjacent
wetlands.

Prior to 1975, wastewater generated in the washing and rinsing
operations was impounded to one of seven unlined settling and/or
aeration lagoons before being discharged to the adjacent
wetlands. In 1975, the lagoons were taken out of service when
CLTL was required to install a wastewater containment system at
the terminal. In 1977, sludge in the settling lagoons was
removed prior to backfilling with clean fill and construction
debris. The aeration lagoons were drained, but no lagoon
materials were removed prior to backfilling. In 1982, CLTL
excavated visible sludge and contaminated soil from the former
settling lagoons to an approximate depth of twelve (12) feet
below the surface, and the excavation was backfilled with clean
sand.

In 1980-81, the New Jersey Department of Environmental Protection
(NJDEP) documented volatile organic contamination in the ground
wvater beneath the CLTL site, as well as in neighboring private
wells. In 1981, CLTL conducted a hydrogeologic investigation to
determine the extent of the ground-water contamination. Twenty
five (25) monitoring wells were installed, and between 1981 and
1983, these wells were sampled on a quarterly basis.

ES-1
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In 1985, the U.S. Environmental Protection Agency (EPA) included
the CLTL site on the National Priorities List (NPL) of Superfund
sites. An Administrative Order on Consent (ACO) between EPA and
CLTL was signed in July 1985 pursuant to which CLTL agreed to
conduct a Remedial Investigation/Feasibility Study (RI/FS) to
delineate the nature and extent of site-related contamination in
the ground water, scils and surface water at the CLTL site.

In June 1989, EPA determined that the draft RI/FS documents
prepared by CLTL were incomplete and inappropriate for public
release and for preparing a Record of Decision (ROD) for the CLTL
site. Consequently, EPA withdrew the studies from CLTL on June
15, 1989 and proceeded to revise the RI/FS and Risk Assessment
(RA) documents unilaterally. This RI report has been revised by
EPA in order to present a more complete description of CLTL-
related contamination in the ground water, surface water and
soils and support the selection of a remedy for ground water
contamination.

Summary of Remedial Investigation

This RI evaluates the nature and extent of ground-water, soils
and surface water contamination at the CLTL site and provides a
technical basis for partial Remedial Action at the CLTL site.

The hydrogeologic field investigation conducted as part of the RI
included the installation of 21 ground-water monitoring wells,
four water level studies (three by CLTL and one by EPA), and an
aquifer pump test.

The RI ground-water sampling effort involved the collection and
analysis of samples from on-site and off-site monitoring wells
and residential wells in the vicinity of the CLTL site. The
ground-water sampling characterize the nature of ground-water
contamination in the vicinity of the CLTL site.

Review of the regional geologic literature indicates that four
geologic units underlie the CLTL site. From deepest to
shallowest, these include the Wissahickon Formation (schist
bedrock) located at a subsurface elevation of approximately =250
feet (MSL):; the lower zone of sediments of the undifferentiated
Potomac Group-Raritan Formation at approximately =200 to =250
feet (MSL):; a regionally continuous clay or series of regionally
continuous clay units between approximately =150 and =200 feet
(MSL); the upper zone of the undifferentiated Potomac Group-
Raritan Formation and where locally present, the overlying Cape
May Formation. The majority of geoclogic information obtained
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during the RI field investigation pertains to the uppermost of
these geologic units which occurs beneath the CLTL site in the
interval from up to +20 feet (MSL) to subsurface elevations of
approximately =150 feet (MSL). Additional limited geologic

information obtained by EPA pertains to the interval from =150

feet (MSL) to =250 feet (MSL).

Results of the hydrogeologic investigation indicate that the
upper 150 feet of sediments can be separated into three water-
bearing subzones (shallow, intermediate and deep) within the
upper zone of the undifferentiated Potomac Group-Raritan
Formation. Drillers logs obtained by EPA indicate the presence
of a regionally consistent watex-bearing sand unit from
approximately =200 feet (MSL) to approximately =250 feet (MSL)
which is part of the lower zone of the undifferentiated Potomac

Group-Raritan Formation.

Analyses of vertical hydraulic gradients at the CLTL site
indicates a downward component of ground-water flow which may
enhance the likelihood of vertical migration of contaminants.
Horizontal hydraulic gradients in the various water-bearing zones
are relatively low, ranging from 0.0003 = 0.002 feet/foot.

Results of the ground-water sampling events indicate that site-
related Priority Pollutant contaminants are concentrated in the
shallow and intermediate subzones. The highest concentration of
contaminants in these subzones have been detected in the vicinity
of the former wastewater lagoons. No deep subzone monitoring
wells exist in the vicinity of the former wastewater lagoons.
Deep subzone wells in other areas of the site have detected
elevated levels of site-related contaminants.

Ground-water contaminants include volatile and semivolatile
organic compounds, as well as metals. The former wastewater
lagoons are the primary sources of site-related ground-water
contamination in the vicinity of the CLTL site.

Solvents, including trichloroethene, trans-1,2-dichloroethene,
and other volatile organic compounds (VOCs) are the contaminants
present at highest concentrations in ground water. The VOC
concentration in the shallow subzone ranges from non-detect
levels to greater than 22,000 parts per billion (ppb) beneath the
former settling lagoons. The VOC concentration in the .
intermediate subzone exceeds 75,000 ppb beneath the former
settling lagoons. The extent of the VOC plume in the area
generally south of the former aeration lagoons and in the area
generally east and north of the former settling lagoons was
difficult to determine because of the extremely shallow hydraulic
gradients.
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VOCs detected in the deep subzone include trans-1,2- :
dichloroethene (20,000 ppb) and toluene (40,000 ppb). Additional
deep subzone wells will be needed to more adequately define the
contaminant plume in the deep subzone.

The soil sampling conducted during the RI included the collection
of soil samples at various depths from a total of 49 locations at
the CLTL site. The soil samples were collected to assess the
extent of soil contamination in the vicinity of the lagoons, the
lagoon overflow area and the terminal truck parking lot/driveway
area.

Results of the soil sampling indicate that soil with
concentrations of Priority Pollutant inorganic and organic
constituents above background levels occur in the vicinity of the
lagoons, in the overflow area east of the former settling lagoons
and at several locations in the gravel truck parking lot/driveway
area. :

Priority Pollutant contaminants present at elevated
concentrations at the site include volatile organics, base
neutral extractable (semivolatile) compounds and inorganic
compounds. The concentrations of semivolatiles in socil range
from non-detect levels in background areas to greater than 1,900
parts per million (ppm) in the vicinity of the former settling
and aeration lagoons. Elevated concentrations of VOCs (up to 396
ppm) (mainly solvents) and metals (mainly arsenic, lead and
cadmium) occur in many of the same locations as elevated
concentrations of semivolatiles.

The extent of soils/sludge contamination has not been completely
delineated therefore a supplemental RI report is being prepared
by EPA to further evaluate the soil contamination in the active
terminal/parking lot area and within the former aeration and
settling lagoons.

The sources of soil contamination at the CLTL site include
contaminated soils in close proximity to and below the excavated
former primary settling lagoons, shallow sludges and contaminated
soils in the areas of the former aeration lagoons, the former
final settling lagoons and improper housekeeping practices in the
gravel truck parking lot/driveway area. Seeps in the rinse water
holding tank, overflows from the former settling tank and leaks
from the settling tank sump pump have also contributed to soil
contamination.
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BECTION 3

INTRODUCTION

1.1 Site Description

Figure 1-1 shows the location of the Chemical Leaman Tank Lines,
Inc. (CLTL), Bridgeport terminal in Logan Township, Gloucester
County, New Jersey. The CLTL terminal lies approximately two
miles south of the Delaware River and one mile east of
Bridgeport, New Jersey. The Pennsylvania Reading Seashore Lines
Railroad borders the facility to the north and separates it from
several private homes. Route 44 and Cedar Swamp Road parallel
the railroad on its north and south sides, respectively. A reach
of the Great Cedar Swamp and Moss Branch flank the terminal to
the south and east, and Oak Grove Road runs along the western
boundary of the terminal. Cooper lLake, a small, privately owned
lake, lies just north of the CLTL terminal between Route 44 and
Route 130. The Bridgeport Rental and 0il Service (BROS) site, an
EPA Superfund site, is located approximately one-half mile east
of the CLTL terminal.

The CLTL site encompasses 31.4 acres including the CLTL terminal
and the surrounding farmland and wetlands. The CLTL terminal
occupies a 14.1-acre cleared area south and east of the
intersection of Cedar Swamp Road and Oak Grove Road. Figure 1-2
shows the various buildings, parking areas, truck cleaning
facilities, and wastewater containment system of the CLTL
terminal.

A chain-link fence along Oak Grove and Cedar Swamp Road restricts
access to the CLTL terminal; Cedar Swamp serves as a natural
barrier to access from south and east of the terminal. Employees
of the CLTL terminal park their vehicles in the employee parking
area on the north side of Cedar Swamp Road between the road and
the railroad tracks.

A truck parking lot/driveway area covers approximately two-
thirds of the CLTL terminal between Oak Grove Road and Cedar
Swamp Road. An on-site fuel station is located at the eastern
edge of the truck parking lot/driveway area. The fuel station
contains three diesel pumps and one gasoline pump not currently
in use. Beneath the fuel station lie three underground storage
tanks filled with diesel fuel and one former gasoline storage
tank, now filled with water.

The terminal building, containing all administrative offices and
the tractor service bays, lies near the center of the facility.
A truck-washing area is located on the eastern end of this
buildirg and houses two open and three covered cleaning bays.

1-1
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The enclosed settling tank and drum storage area contains a

- 3,000-gallon, stainless steel settling tank and a sump punmp

located below grade. This building, which has a concrete floor,
also houses drums containing residuals from trailers. The drums
remain in the building until they can be disposed of off site.
Drums are stockpiled outside the building for use in storing
residual liquids from tankers prior to cleaning.

In the western portion of the CLTL terminal, a 50,000-gallon,
concrete wastewater holding tank equipped with a mixing device
is located next to a curbed and drained concrete wastewater
loading pad. The wastewater holding tank is located next to a
four-foot deep, unlined, excavated area with raised earthen
walls. :

Currently, wastewater from the trailer cleaning operation runs
into the wastewater drain system located beneath the cleaning
bays. [Note: During site visits, EPA staff has observed
wastewater from the trailer cleaning operations flowing
downgradient into the wetlands via shallow ditches.] Once in the
wastewater drain system, the water flows by gravity through an
underground pipe to the settling tank in the enclosed settling
tank and drum storage area. A sump pump then pumps the
wastewater through an underground pipe to the wastewater holding
tank. The distance between the enclosed settling tank and the
wastewater holding tank is approximately 500 feet (Figure 1-2).
Wastewater contained in the holding tank is loaded into empty
tank trailers parked on the concrete pad, which transport the
wastewater to the E.I. DuPont Chambers Works facility in
Deepwater, New Jersey or the Chem Clear facility in Chester,
Pennsylvania, for off-site treatment and disposal. Presently,
CLTL transports approximately 15,000 gallons of wastewater per
day. :

1.2 History of Site Operations

CLTL is a common carrier, transporting chemical commodities in
bulk quantities, some of which are classified as hazardous.
Table 1-1 lists some of the hazardous materials transported by
CLTL. Records of all materials transported by CLTL throughout
existence of the Bridgeport facility no longer exist. The
terminal began operations in 1961. The facility operates 24 .
hours a day, Monday through Friday, with one shift on Saturday.

Wastewater is generated from the washing and rinsing of the tank
trailers used to transport liquid and dry commodities. Upon
arriving at the CLTL terminal, CLTL personnel inspect the
trailers for undelivered product remaining in the tanker. If
more than three to five gallons remain in the trailer, CLTL

1=2
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TABLE 1-1

LIST OF HAZARDOUS MATERIALS
TRANSPORTED BY CLTL

Allyl alcohol

2-sec-Butyl-4,6,-dinitrophenol

p~-Chloroaniline
Ethylenediamine
Acrylic Acid

Aniline

Benzene

n-Butyl alcohol
Chlorobenzene
Chloroethene
Chloroform
Chloromethane
2-Chlorophenol
Creosote

Cresols

Cresylic acid

Cumene

Cyclohexane
Di-n-Butyl phthalate
l1,2-Dichlorobenzene
1,1-Dichloroethene
Diethyl phthalate
Dimethylamine
Dimethylcarbamoyl chloride
1,1-Dimethyl hydrazine
Dimethyl phthalate
Tetrachloromethane
Toluenediamine
Toxaphene
1,1,2-Trichloroethane
Urethane

2,3=-Dinitrophenol
2,4-Dinitrotoluene
Di-n-Octyl phthalate
Dipropylamine

Ethyl acetate

Ethyl acrylate

Ethyl ether

Ethyl methacrylate
Formaldehyde

Formic acid

Furfural

Hydrazine

Isobutyl alcohol
Maleic anhydride
Maleic hydrazine
Methanol

Methyl ethyl ketone (MEK)
Methyl isobutyl ketone
Naphthalene
Nitrobenzene
Paraldehyde

Phenol

Phthalic anhydride
N-Propylamine
Pyridine
1,1,1,2~Tetrachloroethane
Toluene

Toluene diisocyanate
Tribromomethane
Trichloroethene
Xylene
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attempts to redeliver the material to the customer; quantities
less than three to five gallons are drained into appropriate 55-
gallon drums, which are then stored in the enclosed settling tank
and drum storage area. Next, the trailer tank is washed in a
recirculatory system with a solution consisting of sodium
hydroxide, sequestration agents, and defoaming agents. The
tanker is then rinsed with water, and the wastewater is
discharged to the wastewater containment system, as described in
Section 1.1.

The most commonly hauled materials during the 1960°'s were latex
material, acids, alcohols, and light solvents; less frequently
hauled vere phenols and aniline (NJDOH, 1/20/6%9). Waste water
generated in the late 1960's was estimated to average 10,000
gallons per day and contained high concentrations of BOD, COD,
suspended solids, grease, detergent, phenols and other chemicals,
and coliform organisms (NJDOH, 6/4/69; NUS, 12/31/84).

The wastewater from the cleaning operation was discharged into
three primary settling lagoons. The wastewater was then directed
to a settling tank after which it was pumped to the two spray

" aeration lagoons. Overflow from the aeration lagoons was

directed into the final settling lagoon. Wastewater was
discharged from the final settling lagoon into the adjacent
wetlands via a T-pipe, probably located in the northeast corner
of the final settling lagoon, as the final step in this treatment
process. The discharge of this wastewater into the wetlands
resulted in the death of surrounding vegetation; a 75 foot wide
lane of dead trees marked the flow of effluent discharge (NJDEP
5/29/72; NUS, 12/31/84). Wastewater was discharged to the
adjacent wetlands until July 1975 (NUS, 12/31/84).

Prior to August 1975, the wastewater treatment system consisted
of the following on-site facilities: three unlined, approximately
1,800-square-foot, 5-foot-deep settling lagoons in series; two
unlined, approximately 8,100-square-foot, 5-foot-deep spray
aeration lagoons in parallel; a smaller, unlined, approximately
1,100-square-foot lagoon (possible secondary settling lagoon) of
unknown depth; and a final unlined, approximately 19,100-square-
foot final settling lagoon less than 5° deep. The areal extent
of the former lagoons is based upon study of historical aerial
photographs. Figure 1-2 shows the approximate locations and
areal extent of these facilities.

In 1977, the settling lagoons east of the wash area were drained.
Sludge which had accumulated in the bottom of the settling
lagoons was vacuumed prior to backfilling with brickbat, sand and
concrete. Also in 1977, after aerating and evaporating all
possible liquid, openings were cut into aeration lagoon dikes,
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allowing runoff of liquids into the swamp; the remaining liquid
contents were pumped into a tanker truck and transported to a
landfill. The lagoons were then backfilled with perimeter diking
materials and construction debris.

In the summer of 1982, CLTL excavated sludge and contaminated
s0il in the area of the former settling lagoons and settling
tank. Excavation proceeded until the soil appeared free of dark
discoloration (as documented in October 1, 1982 and November 12,
1982 correspondences between ERM and NJDEP.) No soil samples
were taken from the bottom of the excavated area. Soil was
excavated to an approximate depth of 12 feet using a backhoe.
The excavated soil was placed on an adjacent concrete pad. After
allowing the contaminated soil to dewater on the concrete pad,
Browning-Ferris Industries, Inc. (BFI) transported approximately
145 truck loads of the soil to BFI's disposal facility in
Baltimore, Maryland. The excavated areas were backfilled with
sand and gravel from the nearby Bridgeport Materials, Inc. sand
and gravel company.

After backfilling the former settling lagoons with sand and
gravel, CLTL constructed a small pond above the former settling
lagoons. Between 1982 and 1985, CLTL negotiated with NJDEP for a
permit to operate an air stripping pond. Ultimately, NJDEP did
not grant this permit to CLTL. The pond above the former
settling lagoons remains at the surface today, although it is
very shallow (<2 feet) and largely obscured from view by dense
vegetation.

In July 1982, CLTL raised the walls of the settling tank and
repaired the sump beneath the tank, as a leak had developed near
the top of the sump causing the discharge of wastewater to the
soil around the sump. In addition, CLTL installed a concrete pad
around the tank and sump and enclosed the tank and sump in a

building.

During a site visit in the spring of 1988, EPA discovered two
leaks in the concrete wastewater holding tank. NJDEP ordered
CLTL to shut down the holding tank temporarily in order to repair
the leaks. CLTL coated the inside of the tank with 4 inches of
gunite during the spring and summer of 1988. A new wastewater
holding tank was installed by CLTL during the fall of 1988.
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1.3 Summary of Previous Investigations

1.3.1 Initial Investigatiggs

CLTL was cited by the New Jersey Department of Health's Air
Pollution Control Program for aerial odors in 1969. The New
Jersey Department of Health (NJDOH) issued orders to CLTL to
develop a plan for the treatment or disposal of their wastes
(NUS, 12/31/84; NJDOH, 2/26/69). .

In early 1970, NJDEP sampled wastewater discharge from the CLTL
aeration lagoons. As a result, CLTL modified their wastewater
containment system in an attempt to correct the problem.
Additional sampling in 1972 showed no change in water guality.

In August 1975, CLTL put the current wastewater containment
system into operation and ceased discharging wastewater into the
adjacent wetlands. However, liquids and sludges remained in the
wastewater lagoons which continued to create an air pollution
problem for nearby residents.

NJIDEP notified CLTL in March 1977 that the odor problems related
to the former disposal lagoons still remained and that action
would be required to bring all waste disposal facilities into
compliance with NJDEP requirements (NJDEP 3/14/77).

In August 1975, CLTL put the current wastewater containment
system into operation. 1In 1980, NJDEP recommended that CLTL
undertake a hydrogeologic investigation to determine the extent
and degree of ground-water contamlnatlon resulting from its past

operations.

1.3.2 Preliminary szrpgeologic Investigation

In early 1981, CLTL contracted ERM to conduct a hydrogeologic
investigation at the CLTL site to determine the extent of ground-
water contamination resulting from previous activity at the CLTL
terminal. The investigation included the following tasks:

- Excavation of 22 backhoe test pits in the vicinity of the
former lagoons, the former aeration lagoons and the enclosed
settling tank and drum storage area. These test pits (TP-1
through TP-22) ranged in depth from 3 to 12 feet below the
ground surface, and were excavated to determine v1sua11y the
extent of soil contamination resultlng from previous
activity.
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Installation of “shallow”™ test pit wells in 18 of the 22
test pits; wells were not installed in test pits TP-5, TP-
7, TP-11 and TP-21. Plate 1 shows the location of the 18
test pit wells and the 4 additional test pits without wells.
Test pit wells (designated TP-1, TP-2, etc.) consisted of
five-foot lengths of two~inch (I.D.) PVC screens connected
to galvanized steel riser pipe. The screen and riser pipe
were placed in the pits, and the excavated soil was
backfilled around the wells. Figure 1-3 presents a
monitoring well construction schematic of the *shallow”™ test
pit wells. Finished to depths ranging from 5.6 to 13.1 feet
below the ground surface, the test pit wells were installed
to monitor shallow ground-water levels and ground-water
quality. This method of well installation was not in
accordance with EPA and NJDEP well construction and ground-
water sampling procedures, and therefore, data pertaining to
these wells are to be considered as semi-gqualitative
indicators of groundwater quality.

Installation of "intermediate depth™ wells in four locations
at the CLTL site including the northwest corner of the truck
parking area, the northern edge of the employee parking lot,
the former primary settling lagoons, the former aeration
lagoons, and the final settling lagoons. These wells,
designated CL~-1, CL-2, CL-3, and CL-4 wvere finished to
depths ranging from 30 to 46 feet below the ground surface
using hollow-stem auger methods. The screened intervals for
these "intermediate depth" wells range in elevation from -
0.73 to =-37.16 feet (MSL). Figure 1-4 presents a
monitoring well construction schematic of the "intermediate
depth" wells.

Installation of wells including one "moderately deep” well
(CL=5), one "deep" well (DW-1) located near the former
primary settling lagoons, and one "deep™ well (DW=-2) located
north of the employee parking area. These monitoring wells
were installed using mud rotary drilling methods and were
finished to depths of 68, 97 and 102 feet, respectively.
CL-5 was screened in two subsurface intervals (-23.45 to -
25.45 feet and =-59.45 to =61.45 feet MSL), while DW-1
(-89.40 to ~91.40 feet MSL) and DW-2 (=89.37 to =91.37 feet
MSL) were each screened in one subsurface interval. Figure
1-5 presents a monitoring well construction schematic of the
"moderately deep” well and Figure 1-6 shows a schematic of
the two "deep" wells. Wells were cased in such a manner as
to prevent cross contamination between subzones.

Collection of an initial set of ground-water samples from
monitoring wells; including all TP wells, CL-l through CL-
4, the CLTL production well, and the Penns Grove water
supply well; and collection of 3 surface-water samples from
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Figure =3
Monitoring Well Construction Schematic
vghallow" Test Pit Wells, ERM (1981)
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Figure 1=4
Monitoring Well Construction Schematic
“"Intermediale Depth” Wells, ERM (1881) -
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. Figure =6
Monitoring Well Construction Schematie
"Moderately Deep™ Well, ERM (1981)
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Figure 1=6
Monitoring Well Construction Sehematie
"Deep” Wells, ERM (1881)
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Moss Branch. These samples were analyzed by Betz, Converse
and Murdock, Inc. (BCM), Laboratories of Norristown,
Pennsylvania, for the following parameters:

pPH Total Alkalinity ‘Potassium
TDS Hexavalent Chromium Chloride
Specific Conductance Calcium Sulfate
Phenol Magnesium Volatile
0il and Grease Sodium Organics Scan
by GC/MS
- Collection of a second set of ground-water samples from

seven monitoring wells including DW-1, DW-2, CL-2, CL-3, CL-
5, TP-4 and the CLTL production well. Table 1-2 presents
the results of the organics scans from the initial and
second round of sampling. :

- Measurement of water levels in all wells to evaluate the

hydrogeologic characteristics of the aquifer and ground-
water flow patterns ERM (1981). Appendix A contains
geologic logs of wells installed by CLTL during 1981. Table
1-3 lists the screened intervals and the total depths of the
wells installed during 1981.

The CLTL production well was installed at the terminal in the
early 1960s as a water supply well for the terminal. Although a
driller's log for the CLTL production well does not exist, ERM
(1981) indicated that the well has 12 feet of 6-inch steel screen
set at =77 to -89 feet (MSL) with 6-inch steel casing set from
=77 feet (MSL) to the ground surface. In the 1970s, CLTL
perforated the é-inch screen in the production well and installed
4-inch steel screen and casing within the é=-inch screen and
casing. This modification of the well construction was performed
in an effort to improve the efficiency of the production well
which had become a problem due to iron buildup (ERM, 1981).

Since modifying the well construction of the CLTL production
well, iron buildup has necessitated periodic redevelopment. CLTL
personnel redevelop the well by xremoving the pump and riser pipe
from the well and introducing a sulfuric acid solution into the
well. The acid solution remains in the well overnight and is
pumped out the next day. CLTL performs this redevelopment

approximately every 1 to 2 years.

During September 1981, CLTL installed a new %"intermediate depth®
well east of the former primary settling lagoons. The new well,
designated CL-6, was finished to a depth of 44 feet, and screened
through the subsurface interval of =22.16 to =37.16 feet (MSL)
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Priority Pollutant Organic Compounds Detected in Monitoring Wells at

Table ‘E

the CLTL Site Sampled by ERM in 1981
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Priorily Poilutant Organic Compounds Detected in Monitoring Wells at
the CLTL Site Sampled by ERM in 1981
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Monitoring
Wells

TP~1
TP-2
TP-3
TP-4
T™P-6
TP-8
T™P-9
T™P-10
™-12
TP-13
TP-14
™-15
TP-16
™-17
T™P-18
TF-19
TP-20
TP-22

Cr-1
CL-2

7 CcL-)
Cl.-4

-l CL-6

23

Ground Surface
Elevation (in
feet above MSL)

*Shallow® Test Pit Wells:

8.89

.
*
®
o
#

5.34
®

6.93
6.58
®

10.44
#

<

8.83
.
10.89

*Intermediate Depth® Wells

14.27
10.65
6.46
8.9}
6.84

ELEVATIONS,

Taﬁae 1-3

SCREENED INTERVALS, AND TOTAL DEPTHS

OF MONITORING WELLS INSTALLED AT THE

Total Depth

CLTL.SITE BY ERM IN 1981

Elevation of Total
Depth of Well (in Screened Intervals

(in Eeet bolow feet with respect (in feet below

ground surface) to MSL)
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30
30
40
46
14

ground surface)

-0.45 4.34 to 9.)4

* 3.15 to 8.15

* 3.72 to 8.72

. 2.98 to 7.98

@ 3.05 to 8.05

# 0.80 to 5.80

-0.29 0.63 to 5.63

@ 1.99 to 6.99

-2.84 4.77 to 9.77

-2.10 3.68 to 08.68

s 2,70 to 7.70

@ 1.55 to 6.55%

-2.66 8.10 to 11,10

b 0.68 to 5.68

b 3.2) to 8.23

+0.94 2.89 to 7.89

b 3.21 to B.21

4+1.65 4.24 to 9.4
-15.73 15 to 30
-19.3% 20 to 30
~33.54 30 to 40
~37.07 25 to 3D
-37.16 29 to 44

Range {n Elevation

Covered

by

Screened Intervals
(in feet with
respect to MSL)

+4.55

+4.71
4+2.16
+2.90
+2.34

+5.94
46,65

- 007]
- 9,35
-23.54

- =16.07

-

20 % » » » »0

to
to
to
to
to

-0. 45

"0029
-2° 84
-20 10
-2066

40.94
+1.65

-15.73
-19.35
~33.54
~21.07
-37.16
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Cround Surface

Monitoring Elevation (in
Well feet above MSL)

“tiocderately Deep® HWalls

CL~5 6.5%
*Deep” Hellss

m"ﬂ 5.60

ie-2 10,63

A 4
Table 1-3 (cont.)

Total Depth
{(in feet below
ground surface)

68

97
102

Elevation of Total
Depth of Well (in
feet with respect
to MSL)

-61.45

-91 oéo
-9la 37

Depth Designation in Quotations from ERM (1981}
TP = Test Pit, CL = Chemical Leaman, DW = Deep Well
¢ glevation not measured as part of RI; wells no longer usable.

Screened Intervals
{in feet below
ground surface})

30
66

95
100

to 32 and
to 68

to 97
to 102

Range in Elevation
Covered by
Screened Intervals
(in feet with
respect to MSL}

~23.45 to -25.45 and
-59.45 to ~61.45

~89.40 to ~91.40
-890 37 Q'.O ‘91637
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using mud rotary drilling methods. The purpose of installing CL-
6 was two-fold: 1) to provide a new supply of water for the CLTL
terminal, and 2) to act as a purge well for contaminated ground-
water beneath the former settling lagoons.

After installing CL-6, ERM conducted an aquifer test analysis
using CL-6 and selected surrounding ground-water monitoring
wells. The purpose of the aguifer test was to provide specific
capacity and aquifer characteristics leading to the evaluation of
CL-6 as a long-term water supply source and purge well (ERM,
1982). Results of the agquifer test analysis appear in ERM's 1982
pump test report which is provided in Appendix B.

CLTL supervised the closure of the former primary settling
lagoons and the repair of the settling tank and sump pump during
the summer and fall of 1982. The following test pit wells were
damaged or destroyed during the excavation of the former settling
lagoons: TP-2, TP-3, TP-4 and TP-6.

Ground-water samples were collected from 18 wells during April
1984. Table 1-4 presents the results from this sampling effort.
At this time it was discovered that several of the TP-series
wells were no longer present. It appears that these wells were
somehow destroyed and were not properly sealed, however, the TP-
series wells do not penetrate a confining unit (ERM, 1981).
Therefore, former TP-series wells do not provide vertical
pathways for ground-water contamination.

1.3.3 CLTL Monitoring

On a quarterly basis from October 1981 through August 1983, CLTL
personnel collected ground-water samples from 16 monitoring
wells. CLTL personnel collected the samples using PVC bailers
and submitted them to a laboratory for organic compound analysis.
The analytical results from these sampling events are presented
in Table 1-5.

1.3.4_U.S. Geological Survey Investigation

In 1983, the United States Geological Survey's (USGS's) Trenton,
N.J. office began an investigation of the hydrogeology of the.
Logan Township area. As part of this study, USGS has conducted
the following activities in the vicinity of the CLTL site:

- During August 1983, USGS geophysically logged several wells
at the BROS site before they were cased. Techniques used in
this investigation included electrical resistivity,
specific potential, and gamma-gamma logging (USGS, in
preparation).

1-8
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Tablé’ -4

Priority Pollutant Organic Compounds Detected in Monitoring Wells at

the CLTL Site Sampled by ERM In 1984
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Range of Concentrations of Selected Priorily Pollutant Volatile Organic
Compounds in Ground Water Collecled at the CLTL Site by CLTL

Personnel from October 1981 through August 1983

Monitoring Woell Trichloroethene | Trans-1,2-dichlioroathane Benzens Viny! Chloride
TP J2-121 59 - 129 4 - 10 «<0.1
TP-¢ <10 13000 195 <10
TP-9 <01 <0.1 <0.4 <0.2
TP-10 9 - 2000 3500 - 80000 270 - 400 <50 - 2600
TTP-12 0.5-672 2 - 8000 <0.1 - 136 0.1 - 42
P18 0.4-3 <0 -20 <0.{ -85 <0.2
TP-18 <0.1 <0.1 - 3 <0.1 - 8 <0.1
TP-97 <0.1-2 <0.4 <0.t - 8 <0.1
TP-22 <0.1-5 <0.9 - 189 <0.9 - 7 0.2
ci-9 t.4-1.8 0.9 - 17 <0.1 0.2
cL.2 230 - 444 <0.% - 2000 <04 -9 <09 - 14
cL-3 <50 - 8600 15000 - 30000 it1 - 600 <0.t - 1000
cL-4 168 - 435 290 - 2200 <0.1 - 148 0.2 - 11
cL.su 45 - 875 348 - 25000 11 - 580 <09 - 20
CL-sL 0.5 - 1100 6400 - 30000 <0.¢ - 705 <0.2 - 32§
cL-¢ 3400 - 64000 15000 - 31000 277 - 1100 <0.t - 1100
DwW.9 823 - 3700 1400 - 17000 36 - 155 0.1 - 650
Dw-2 Je - 142 7 - 1400 <04 -7 <0.1 - 252

CLTL Prod. Well <0.1 - 3900 1700 - 3200 27 - 53 <0.% - 10

Al concentralions given In ug/n (ppb)
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In November 1983, USGS conducted a surface geophysical
study of the CLTL site and surrounding area. Techniques

used during the investigation included electromagnetic

induction, electrical resistivity and seismic refraction.
(USGS, in preparation).

In 1984, USGS collected two sets of groundwater samples from
six wells (CL-1, CL-2, CL-4, TP-9, DW-1l and DW-2) at the
CLTL site and submitted the samples for analysis of
contaminants (USGS, in preparation). Concentrations of
Priority Pollutant organic compounds which were detected
during this sampling event are given in Table 1-6.

In February 1985, USGS drilled two borings: one on the CLTL
site, located just west of the intersection of Oak Grove
Road and Cedar Swamp Road and one on the Gaventa property,
south of Cedar Swamp Road. Figure 1-7 shows the locations
of these borings. Both borings were drilled into bedrock to
a depth of 293 feet. These borings indicate that the
subsurface elevation of bedrock beneath the site is
approximately -250 feet (MSL). Split spoon samples were
collected during drilling, and the boreholes were
geophysically logged with the same type of equipment used at
the BROS site in 1984 (USGS, in preparation). The drillers
logs of both borings show a 50-thick water-bearing sand from
approximately =170 feet (MSL) to approximately =220 feet
(MSL). Variable-head permeability tests also were conducted
by Woodward-Clyde Consultants on samples taken from the
borings. Appendix C presents these permeability data.

Since their installation in 1985, four monitoring wells
located on the Gaventa property south of Cedar Swamp Road
have been monitored by USGS (Figure 1-7). USGS refers to
the wells as S-9, 108, Gaventa Middle and Gaventa Deep. The
EPA installed the S-9 and 108 monitoring wells, and USGS
installed the Gaventa Middle and Gaventa Deep wells. This
report designates the four wells on the Gaventa property
USGS-A, USGS-B, USGS-=C and USGS=D. The wells are finished
to depths of 52 feet, 97 feet, 140 feet and 240 feet,
respectively. USGS~D represents the 293-foot deep boring
installed by USGS on the Gaventa property. This boring was
later converted to 240-foot deep monitoring well.

In addition, USGS periodically has submitted samples from
these wells for analysis of selected physical and chemical
parameters. Appendix D presents the results of this
sampling. s
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.3.5 elated EPA Investigations at _the Bridgeport

Rental and 0il Services, Inc. Site

As part of the ongoing investigations at the adjacent Bridgeport
Rental and 0il Services, Inc. (BROS) Superfund site, EPA
personnel collected water samples from residential wells around
the BROS and CLTL sites on a monthly or bimonthly schedule
between March 1983 and December 1986. Figure 1-8 shows the
locations of the residential wells in the vicinity of the CLTL
site which were sampled as a part of this program. These samples
wvere analyzed for volatile organic compounds (VOCs). Table 1-7
presents a summary of these analytical results.

1.4 Scope of Work and Objectives of ¢the Remedial

Investigation/Feasibility Study

In 1985, the CLTL Bridgeport terminal was included on the
National Priorities List (NPL) as a Superfund site and a Work
Plan for the RI/FS was prepared by NUS Corporation for EPA. In
1985, CLTL agreed to undertake the RI/FS and contracted ERM to
conduct the work. By mutual agreement between EPA and CLTL, the
NUS Work Plan was amended and subsequently approved by EPA. An
Administrative Order on Consent was signed by EPA and CLTL in
July 1985. The effective date for start of the RI was set for
February 10, 1986 after EPA approval of the Site Operations Plan
which detailed the specific procedures to be used during the RI.

Based upon previous site investigations and activities, the
following objectives of the RI were established:

- to define and locate accurately all on site waste lagoons
and any other potential contaminant source areas;

- to characterize local stratigraphy and hydrogeology beneath
the CLTL site;

= to determine the rate and direction of ground-water flow in
the aquifer units beneath the CLTL site and to determine the
hydrologic relationship between these units;

= to characterize the nature and extent of all on-site sources
of contamination and to determine each source’s relationship
to, and effects upon, the local ground-water, soil, surface
sediment and surface water;

= to determine the nature and degree of contaminant migration
off site, its environmental impact and the public health
hazard it represents; and

1=10
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Locations of Residential Wells in the Vicinity of the
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Table 1-7
Range in Concentratlon of Priority Poiiutant Volatile Organic Compounds In Ground Water Samples
Collected by EPA from Residential Wells in the Vicinily of the Chemical Leaman Site
Location
PARAMETEN: Aos-1 Ans-2 Ras.J Res-4 Res-5
Timas Samplod 15 29 29 12 16
Banszene ¢ ND-37? ¢ ¢ o
25X%
Chiorobenzene ¢ ND-1) d ¢ ¢
21X
1,2-dichiorosthane ND-2J ND-9] * ¢ ¢
) 26X
Chiorotorm ND-2K ND-2.4 . ND-2K ND-2K
X 5X X 2.4
t,1-dichlorosthylene ¢ ND-2K * ° *
X
1.2-trans dichicrosthylene ND-1J,2K 21-1000 8.3-40 ° ND-2K
. 2X 29X 26X IX
1,2-dichloropropane ° ND-2K ° ° °
X
Methylene chioride ° ND-2K ND.2K ND-2.2 e
4X 2X (2.4
Tetrachioroethylens ¢ 18-770 ND-2K ° ND-11
29X X ax
Toluane ° ND- 6.8 ° ° ¢
1X
Trichloroethylone 3.3-45 9.4K-40 75-260 * ND-2K
15X 29X 20X X
Vinyl chioride . ND-1800 . . .
27X
2-butsnone ¢ ° ° * ND-4&
X
EPA Qualifiers:
Afl concantrations In ug/.
NO-Not Detetoed. ’
KaDetectad but not qusniified. Actuel value known o be less than value glven.
J=Estimated value.
ERM Qualifiers:
X=Number of timas detectad.
*«Not Datncled or Not Analyzed st apecific sampliing events.
Vatifiod saeened intervals ol these wells are not avallable; wells reportedly screened in intermediate subzone.




Table 1-7, (cont.)
. Locatlon
PARAMETER: Res-6 Res-7 Ros-0 Res-9 Res-10
Timns Sampled 12 7 12 [] K
hm ° ° o L] [
c.‘m. ° [ ° L) )
1,2-dichiososthane ° . . . .
Chiorolorm ° ND-2K e ND-2K °
11X IX
1, 1-dichioroethyiens ° . ° ° 0
1.2-rane dichicrosthylene ° ° o 1R °
1,2-dichioropsopene ° ° ° . s
Methwiena chicrids ° ° ° ° o
Teowachioroathyiens d ° ° 3 °
Tolusns ° o ° o 0
Trichioroethylena ° ° . 1 >
Vinyl chioride ° ° ° ° o
2-Butancns ° o o o °
EPA Cualifiere:
Afl concswations By ugh.
ND=Not detected. .
K=Detacied bui not quaniifiad. Actual veluee known o be lsse than valus given.
J=Estimated valus,
EAM Quafifiers:
X=Number of $mes detected.

. *=Nofl Datacted or Not Analyzed at epecific sampling evente.
Varilind soaensd intervals of these wells are not avallable; wells reporiedly scresned in intermediate subrone.

Page 201 2
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- to identify remedial action objectives and remedial action
alternatives for the site.

The RI/FS for the CLTL site included three phases of work
consisting of 27 tasks:

Phase I ~ Preliminary RI activities (Tasks 1-12)
Phase II <~ RI site activities (Tasks 13-21)
Phase III - FS (Tasks 22 through 27)

Table 1-8 gives the tasks associated with the first two phases of
the RI at the CLTL site. Plate 1 shows the locations of all
environmental sampling conducted on the CLTL site as part of the

RI.

1.5 Modifications to the Scope of Work and Format of the
Final Draft Remedial Investigation Report

On December 5, 1986, CLTL submitted to EPA a draft RI report
which presented the results of the investigation at the CLTL
site. EPA's comments on the Draft RI Report identified
additional work necessary to define the nature and extent of
site-related contamination more completely. This work included:

- Installation of three additional monitoring wells to
define the extent of ground-water contamination;

- Collection of additional groundwater samples, soil samples,
surface water samples and sediment samples;

- Performance of an electromagnetic conductivity survey in
. Cedar Swamp, adjacent to the CLTL terminal to define the
extent of site-related wetlands contamination:;

- Completion of an aquifer pump test to determine factors
controlling the flow of ground-water; and

- Determination of local background contaminant levels for
comparison with on-site values.

Preliminary results of surface water and sediment sampling and
the electromagnetic conductivity survey in Cedar Swamp conducted
during this supplemental field effort indicated wetlands
contamination which would require further investigation.
Therefore the wetlands will be addressed as a separate operable

unit for the site.

3389



Table 1-8
Listing of Remedial investigation Tasks for the CLTL. Site

Tooke os Provided

In the Amended Description Resulto

NU3 Workt Plan ol Tesk ol Tesh
PHASE | TASKS ‘ .
Toelkk 9. RUFS Work Plan Proporollen WP, page 3-3 we

Toolk 2, Project Manogemont WP, page 3-3 NA

Voolz 3. Sho mm;awwoﬂooowm WP, page 3-4 R

ooz 4. Collecllon ond Evobuollen of Enloting Tochaleal Dota WP, pago 3-5 [l

Voolk 8. Dovolepmont o SHo-8poclile Heollth ond Seolely Plonc WP, pages 3-5 io 3-6 SoP

Vooli 8. Devolepment ol Sle-Speclile Cuolily Accuroneco Plon WP, page 3-6 Sop
Tosl 7. Proporolleon of Sie TVepogrophle Mopso WP, page 3-8 R
Tesk 0. Deovelopmen! of Sile Cperalions Plen We, pag@é 3-8 lo 3-7 0P
Toolt O, Procurement of Subcomniraciere WP, pages 3-7 lo 3-8 (AA
Teslk 90, Procurement of Pormils, Wﬂ@mg-aﬂ-ﬁnﬁvm and " WP, page 3-8 MR

Othor Authorlzellons

WP o EPA opproved Work Plen, Fobruery 1985

Rl o Remodiat Invesilgation Repori, Drall December 1966

NA o Nol epplicable ar required during e Responsiblo Parly conducted RIFS or necessery 09 o repariing mquﬂmmonn
SOP = Shle Opemﬂﬂows Plan

Pege 1 61 2
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Table 1-8 (cont.)

Tosk 11,
Functions
Task 12. Mobllizatlon of Fleld Equipment

PHASE N TASKS

Performance o! Community Relslions and Support

Task 13. On-Site Hydrogeologic Invesiigation
Tesk 14, On-Site Ground Wster Sampling Programs
Tosk 5. ON-Slie Well Moniloring Progrem
Task 16. Geophyeicsl Sludles
Tosk 17. Conlaminant Plume Deflnition and Cheracterization
Task 18. Environmeniai Ssmpling Program
Teok 19. Analysis and Evslustion of Remedis!
Investigation Dets
Tesk 20. Objectives for Remedis! Allernstives
Task 21. Al Report

WP = EPA approved Work Plen, February 1985
Rl = Rl Aeporl, Drali, December 1986

Page 2 of 2

WP, page 3.8

WP, pages 3-8 to 3.9

WP, pages 3.9 t0 3-15
i, Section 3.2

WP, page 3-18
Rl Section 3.3

WP, pages 3-18 o 3-17
A, Section 3.3

WP, pages 3-17 to 3-18
A, Section 3.2

WP, pages 3-18 (o 3-19

WP, pages 3-20 fo 3-25
Al, Section 3.4(soil)

WP, page 3-25

WP, pages 3-25 o 3-27

WP, pages 3.27 10 3-78

NA

NA

31! .
R)
21}
R

A, Section 4
Sofl Resuits in A,
Remaining results o

be submitted in separate
Rt; preliminary results in

Appendix E .
A Sectlion 4

NA

This Document
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1.6 Additional Studies Performed by EPA and Revision»of the

Draft Final Remedial Investigation Report

In June 1989, EPA determined that the studies conducted by CLTL
were incomplete and proceeded to supplement the RI studies and
revise the draft final RI xeport submitted by CLTL in February

1989.

In September 1989, EPA contracted with Camp.Dresser McKee Federal
Programs Corporation (CDM FPC) to complete the following studies:

Re-evaluation of the site subsurface stratigraphy, using
boring logs from the existing monitoring wells;

Measurement of water levels in the 21 monitoring wells
installed by CLTL during the RI. These measurements were
designed to reveal any variation in water levels caused by

tidal influences:

Re-survey of the surface elevations and locations of the 21
monitoring wells;

Development of ground-water contour maps to determine
ground-water flow and vertical gradient:;

Re-survey of surface elevations of all buildings and
structures at the CLTL site, and development of a
topographic base map:;

Implementation of a soil boring, sampling and analysis
program to more accurately define the extent of soil
contamination in the areas of the former wastewater lagoons

and truck/tailer parking lot.

The first four studies listed above have been completed and are
included in this RI report as Appendix U. The last two studies
will be included in a supplemental RI report.

1=12
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- ‘ 'BECTION 2

g PHYSICAL AND ENVIRONMENTAL SETTING

2.1 Land Use

Logan Township encompasses approximately 15,360 acres in
northwest Gloucester County, New Jersey. The township lies
entirely within the Delaware River basin (Hochreiter and
Kozinski, 1985) and consists of low, stream-dissected hills
separated by broad swamps. Elevation in Logan Township ranges
from just below sea level to approximately 60 feet above sea
level (USGS, Bridgeport, NJ-PA Quadrangle).

1 Nondeveloped lands, including marshes, vegetated areas and
woodlands, cover slightly more than half, or roughly 8,000 acres
of Logan Township (NJDEP, 1982). Cedar Swamp, part of which
flanks the CLTL site, has been designated by the Delaware Valley
Regional Planning Commission as a unique environmental area. The
*Tri-County 208 Waste Management Plan” recommends that the Great
! Cedar Swamp receive maximum protection against future development

(NUS, 1985).
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. An additional 5,200 acres of Logan Township are covered by
privately owned farms which cultivate vegetable crops and fruit
orchards (NJDEP, 1982). Two plots of farmland lie to the west of
Oak Grove Road, adjacent to the CLTL Bridgeport Terminal. This
land belongs to Chemical Leaman; however, it has not been planted
in recent years. Several working farms border Cedar Swamp to the
south of the site, and a peach orchard 1s located east of the

i site beyond Cedar Swamp.

Py
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Land devoted to residential use in Logan Township totals
approximately 500 acres (NJDEP, 1982). The 1980 census lists the

{ population of Logan Township at 3,078. While much of Logan

! Township is sparsely populated, its primary population centers
include the area of Bridgeport and two newer developments, the

i Pureland and Beckett residential areas, to the south.

Prior to 1987, most of the residents in the vicinity of the site

i maintained individual wvater supply wells. However, several of

3 these wells have not been used for drinking water since the late
1970's when levels of solvents and other chemicals above drinking
water standards were detected in the ground water. Some of these

‘ homes continued to use ground-water wells for bathing and washing
purposes. During 1987, the homes north of the site along Route

44 were connected to an extension of the Bridgeport Municipal
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Water System. Between the late 1970s and the date of completion
of the Bridgeport municipal water line, CLTL provided potable
water from Pureland Water Company at no cost to some homes in the
area. A number of residential ground-water wells are currently
in use within 2000 feet of the CLTL boundary. Recent EPA
sampling of private wells southwest of the site indicates site-
related volatile organic contamination in one private well.

In addition to Chemical Leaman Tank Lines, Inc., two other
companies represent the bulk of the light industry in Logan
Township. These include Monsanto Chemical Company, in the
western section of the township; Rollins Environmental Services,
west of Route 322. In addition the former Bridgeport Rental and
0il Services (BROS) company, approximately one-half mile east of
the CLTL, Bridgeport Terminal.

The BROS property, a thirty acre National Priorities List
Superfund site is currently being remediated by EPA. This site
was a former oil processing and reclamation facility. All of the
88 storage tanks that had existed at this site have been removed.
The remediation of an unlined, 13-acre lagoon containing waste
oils and wastewater is scheduled to began during the summer of
1989 and should be completed in 1993 (CH2M Hill, 1989).

2.2 Climate and Meteorology

The climate in Gloucester County is humid and temperate (USDA,
1962). Most weather systems are driven to the area by prevailing
westerly winds; however, during the summer months, southerly
winds predominate.

Average rainfall is distributed evenly throughout most of the
year. During the summer months, most precipitation falls during
short, intense thunderstorms (USDA, 1962). There is little
snowfall during the winter months. Therefore, snow provides
little protection against freezing (USDA, 1962).

.Average temperatures hover near freezing during winter months.
Hot, humid air masses reach the area during the summer months,
causing temperatures to rise above 90°F (NUS, 1985). Table 2-1
lists the monthly average temperature and precipitation for the
Philadelphia International Airport, approximately 8 miles
northeast of the CLTL site.
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TABLE 2-3

MONTHLY AVERAGE TEMPERATURE AND PRECIPITATION
AT THE PHILADELPHZA INTERMATIONAL AIRPORT

?KILRDBLPHIRp PENNSYLVANIA

AVERAGE AVERAGE
MONTH TEMPERATURE PRECIPITATION
(degrees F) (inches)
January 31.2 2.34
February 32.3 2.93
March 41.3 3.28
April 52.0 3.36
May 61.7 3.43
June 71.8 4.43
‘ July 76.7 3.77
August 76.0 3.99
September 69.0 3.53
October 56.7 2.88
November 45.8 3.21
December 37.2 4.19
Annual 54.3 41.3

Period of Record: 1965-=1974

Source: Climatography of the United States No. 90; Airport
Climatological Summary; Philadelphia International Airport
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2.3 Surface Water

Several water bodies are located within one-half mile of the CLTL
site. These include Cedar Swamp, bordering the site to the south
and east; Cooper Lake, several hundred feet north of the site;
Bridgeport Materials, Inc., water-filled sand and gravel pits,
roughly one-half mile west of the site; and the three man-made
ponds one-half mile east of the site. Figure 2-1 shows the water
bodies in the vicinity of the CLTL site.

A reach of the Great Cedar Swamp flanks the site along its
southern and eastern margins. Moss Branch flows north through
the swamp and eventually drains into a man-made channel in the
Great Cedar Swamp, north of Route 130. This man-made channel
also drains the Little Timber Creek, which flows adjacent to the
BROS property. The width of Cedar Swamp ranges from as much as
800 feet adjacent to the site to less than 10 feet where the Moss
Branch flows through narrow culverts beneath Oak Grove Road,
Cedar Swamp Road, Route 44, and Route 130. Generally, the water
depth in Moss Branch is less than two feet. Water levels in Moss
Branch north of Cedar Swamp Road change briefly with the tidal
cycle. During high tide, Moss Branch reverses direction and
flows south for a short time period in the culvert beneath Route
130, Route 44, and Cedar Swamp Road. This effect diminishes with
distance from Route 130, and does not significantly alter the
overall direction of flow in Moss Branch, south of Cedar Swamp
Road. No flow records are available for Moss Branch.

A second, unnamed tributary discharges into Moss Branch near the
southeastern margin of Cedar Swamp, adjacent to the CLTL site.
Upstream, generally south, of the confluence of these two
tributaries, Moss Branch drains the reach of Cedar Swamp that
extends southwest of the site adjacent to Oak Grove Road, while
the unnamed tributary drains the much smaller reach of Cedar
Swamp that extends to the south-southeast of the site. Much of
the swamp outside these two loosely defined tributaries remains
inundated with less than two feet of water throughout the year.
The flow rate of the Moss Branch has not been determined.

Cooper Lake, directly north of the site across Route 44, is a
small (20 acres), privately-owned body of water. Originally a
sand and gravel pit during the construction of U.S. 130, the
lake, which is tidally influenced, is now stocked with fish. At
the eastern edge of the lake, a narrow channel connects Cooper
Lake to Moss Branch and the Great Cedar Swamp. The width of the
channel is approximately eight feet, and water depth within the
channel and the adjacent submerged area in Cedar Swamp is
generally less than one foot.
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Bridgeport Materials, Inc., operates a sand and gravel surface
mining operation just west of the CLTL property. The excavated
sand and gravel pit, mostly filled with water, measures
approximately 40 acres and up to 50 feet deep in places. The
facility pumps approximately 30,000 gallons of water per day from
the pits to wash the sand and gravel. After use, the water is
returned directly to the pits. '

Three man-made ponds, approximately 12 acres each, lie
approximately one-half mile east of the CLTL site, on the
opposite side of Cedar Swamp and the Gaventa peach orchard. The
ponds are referred to as the BROS Lagoon, Gaventa Pond, and
Swindell Pond (Figure 2-1). The ponds are abandoned sand and
gravel mining pits, excavated between 1940 and the late 1970s
(NUS, 1984).

The northernmost pond, the BROS Lagoon, is a waste lagoon used
previously to dispose of wastes beginning in the early 1940s
(NUS, 1984). The depth of the BROS Lagoon averages 10 to 15 feet
but reaches 60 feet in some places (Goltz et al., 1983). Thus, a
significant portion of the lagoon remains in contact with the
ground water beneath the site which subsequently contains levels
of organic and inorganic chemicals above drinking water standards
(NUS, 1984). 1In addition, lagoon overflows and dike breaches of
the BROS Lagoon in the past have led to the contamination of
local surface water bodies, including portions of the Little
Timber Creek and the Great Cedar Swamp (NUS, 1984).

2.4 Site Soil Types and Drainage

Two general areas of associated soil types characterize the soil

within roughly one mile of the CLTL site. These are the Downer-

Woodstown-Sassafras-Kleg (DWSK) Association and the Muck-Alluvial
Land-Falsington-Pocomoke (MAFP) Association (USDA, 1962).

Soil of the DWSK Association occupies higher elevations in the
vicinity of the CLTL site. The dominant soil of the DWSK
consists of thick, well drained, sandy soil which overlies a
clayey subsoil and sandy substratum. Regionally, the sandy soil
of the DWSK Association occurs in a band of sandy flats, up to
four miles wide, which parallels the Delaware River, but
generally is separated from the river by tidal marsh and £ill
materials (USDA, 1962). ’
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Soil of the MAFP Association consists of inland wet soil which
underlies tidal streams and drainage outlets. This soil consists
of wet, poorly drained sandy and clayey loam to fully saturated,
organic rich peat. In northern Gloucester County, soil of the
MAFP occurs in the narrow wet areas that drain northward to the
Delawvare River.

In the vicinity of the CLTL terminal, the DWSK and MAFP
Associations are further divided into specific soil types. The
DWSK Association is divided into Sassafras loamy sand, 0 to 5
percent slopes (S£fB); Sassafras sandy loam, 2 to 5 percent slopes
(SrB); Sassafras sandy loam, 5 to 10 percent slopes (SrC); and
Pits (Pg). The MAFP Association is divided into Falsington sandy
loam (Fd) and Muck (Mu). Figure 2-2 shows the distribution of
these soil types at the CLTL site.

Soil of the SfB, SrB, and SrC are grouped in the Sassafras
Series, which consists of well-drained, coarse loamy sand to
sandy loam which overlies a loose sandy substratum with well
drained gravel (USDA, 1862). These soil types occur along the
higher elevations at the CLTL site. '

Pits (Pg) is a mappable unit representing pits greater than two
feet deep excavated in the surface mining of sand and gravel beds
(USDa, 1962). In the area surrounding the CLTL site, Pg occurs
in areas mined for sand and gravel beds of the Sassafras and
Downer series.

Soil of the Falsington sandy loam (Fd) consists of sandy clayey

loam to loamy sand overlying sandy loam in the subsoil and sub-

stratum (USDA, 1962). This wet, poorly drained soil type occurs
adjacent to the site along the gently sloping flats which border
Cedar Swamp.

Muck (Mu) consists of fully saturated, dark brown to black,
partially decomposed peat (USDA, 1962). Muck underlies much of
the lower elevations adjacent to the CLTL site, including the
area occupied by Cedar Swamp.

Surface water draining the CLTL site flows generally east to
southeast into Cedar Swamp and eventually to Moss Branch. The
highly permeable, commonly gravelly soil of the Sassafras Series,
which is especially prevalent in the northern and western o
portions of the site, allows a considerable amount of surface
water to infiltrate into the subsurface. The areas formerly
occupied by the aeration and settling lagoons are located within
the highly permeable soil of the Sassafras series and moderately
permeable soil of the Falsington series. -
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The United States Fish and Wildlife Service (USFWS) characterizes
the CLTL site and surrounding area in the following manner:

a Disturbed Upland Area, corresponding roughly to the CLTL
terminal; Palustrine Forested Wetland, corresponding to the reach
of the Great Cedar Swamp southeast of the CLTL terminal; and
Palustrine Open Water Habitat, corresponding to Cooper Lake and
its surrounding shoreline (USFWS National Wetlands Inventory

Map) . :

Vegetation in the Disturbed Upland Area of the CLTL terminal is
restricted to three areas. These include the area just west of
the employee parking area, between Cedar Swamp Road and the
railroad tracks; the area corresponding to the former
aeration/final settling lagoons; and the area bordering the
former aeration lagoons and Cedar Swamp. Vegetation adjacent to
the employee parking area is dominated by rose bushes, crab
apple, and cherry trees, with broom sedge, goldenrod and

various grasses. The area corresponding to the former aeration/
final settling lagoons is sparsely vegetated with goldenrcod,
broom sedge, dogbane, phragmites, cattail, blue vervain and
unidentified grasses. The area bordering the former
aeration/final settling lagoons in Cedar Swamp is covered

with a variety of trees including black cherry, red maple, white
oak, red oak, pin oak, honey locust and black oak. The
understory of shrubs and herbaceous plants includes phragmites,
poison ivy, green brier, arrowwood viburnum and jewelweed.

Wildlife in the Disturbed Upland Area of the CLTL terminal
inhabit the vegetated areas described above. Birds which are
known to inhabit the area are listed in Table 2-2. Mammals
include squirrels, rabbits, groundhogs and an occasional raccoon.

The Palustrine Forested Wetland corresponding to the reach of
Cedar Swamp flanking the CLTL terminal to the south and east is a
tidal freshwater wetland. The vegetation in the low lying area
of Cedar Swamp adjacent to the CLTL terminal is dominated by
water hemp. Other vegetation within the low lying area includes
poison ivy (shrub), pin oak, black willow and several dead
southern white cedar. The area covered by water hemp extends to
the south and the east approximately 200 to 300 feet where the
forested wetland begins. Ponded water, averaging 0.5 to 2.0 feet
deep is present throughout the forested wetland area. Vegetation
in the forested wetland area is dominated by red maple with
abundant poison ivy (shrub), skunk cabbage, sensitive fern, rose,
green brier, arrowwood viburnum, jewelweed, water hemp,
elderberry, water 1lily and arrow-arum.
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TABLE 2-2

BIRDS INEABITING THE UPLAND AREA
OF THE CLTL TERMINAL

Starling

Red Winged Blackbird
Song Sparrow

Robin

Purple Finch

Black and White Warbler
Yellow Rumped Warbler
Blue Jay

Dove

Mocking Bird
Goldfinch

Grackle

Brown Thrasher
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Wildlife observed in the non-forested and forested wetland area
of Cedar Swamp adjacent to the CLTL terminal includes the birds

listed in Table 2-3, whitetail deer, black snakes and
unidentified fish in Moss Branch. Other wildlife known to
inhabit this area include amphibian and reptile species such as
the green frog, tree frog, northern spring peeper, bull frog, box
turtle, painted turtle and snapping turtle. Mammals include
whitetail deer, raccoon, muskrat, squirrel, rabbit, skunk and red
fox. Fresh water fish include bluegills, pumpkinseed, suckers,
brown bullhead, and black and white crappies.

Cedar Swamp, which lies generally northeast of the CLTL site
between Cedar Swamp Road and Route 130 and north of Route 130, is
also a Palustrine Forested Wetland. The vegetation and wildlife
in this area of Cedar Swamp is similar to the vegetation and
wildlife noted in the forested wetland area south and east of the
CLTL terminal.

The Palustrine Open Water habitat adjacent to the CLTL site
includes Cooper Lake and its surrounding shoreline, located
between Route 44 and 130. Vegetation surrounding Cooper Lake
includes smooth alder, Japanese honeysuckle, green brier, red
maple, arrowwood viburnum, dogbane, sensitive fern, and poison
ivy (shrub). A variety of fresh water fish inhabit Cooper Lake,
including minnows, carp, crappies, sunfish, catfish and bass.
Other wildlife known to inhabit the shoreline of the lake include
snakes, salamanders, frogs, deer, raccoons, skunks, rabbits,
foxes and turtles.

Cedar Swamp and Cooper Lake provide a significant shelter for
migratory bird species such as canada goose, wood duck, mallard,
black duck, coot, lesser scaup and other waterfowl species.

Short-nosed sturgeon are present in the Delaware River and use
the river in the vicinity of the site as a migratory corridor.
The species is on the Federal Endangered and Threatened Wildlife
and Plants list (Federal Register, 1983). However, short-nosed
sturgeon are not expected to use the Cedar Swamp near the site.

Additional endangered species suspected to inhabit the area
surrounding the CLTL Terminal, as listed in NUS (1985), include
the osprey, which was severely threatened in the 1960s but
presently is recovering, the bog turtle and the eastern tiger -
salamander. The U.S. Department of the Interior, Fish and
Wildlife Service has informed EPA that, with the exception of
occasional transient species, no proposed or threatened
endangered flora or fauna as listed by DOI are known to exist in
the vicinity of the CLTL site.
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BIRDS INHABITING THE PALUSTRINE FORESTED WETLAND
AND THE PALUSTRINE OPEN WATER HABITAT IN
THE VICINITY OF THE CLTL BITE -

White Throated Sparrow
Red Winged Blackbird
Carolina Wren

House Wren

Tree Swallow

Common Yellowthroat
Rusty Blackbird
Wood Duck

Veery

Grackle

Starling

Flicker

Cardinal

Downy Woodpecker
Black Duck

Canada Goose

Woodcock*

TABLE 2-3

* Sighted by EPA Oversight Contractor (1988)
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2.6 Regional Geology

The CLTL site lies within the Atlantic Coastal Plain
physiographic province. The Atlantic Coastal Plain in New
Jersey forms a wedge-shaped body of unconsolidated sediments that
thicken from a feather edge at the Fall Line, which separates the
crystalline Piedmont physiographic province from the Coastal
Plain, to greater than 6,000 feet along the Atlantic Coast near
Cape May, New Jersey (Gill and Farlekas, 1976). The Coastal
Plain rests unconformably upon crystalline basement xrocks of the
Wissahickon Formation.

The CLTL site falls within the outcrop belt of the
undifferentiated Potomac Group-Raritan Formation, just northwest
of the contact between the Potomac Group-Raritan Formation and
the slightly younger Magothy Formation (Eckel and Walker, 1986).
Figure 2-3 shows the location of the CLTL site in relation to
this geclogic contact. The Potomac Group and the Raritan and
Magothy Formations range in age from early to late Cretaceous and
are the basal units of the Coastal Plain in southern New Jersey
(Gill and Farlekas, 1976). These units crop out in a northeast
trending band that parallels the Delaware River in southern New
Jersey. The strata dip to the southeast from 10 to 60 feet/mile
(Zapecza, 1984). At higher elevations in the vicinity of the
CLTL site, nearly flat-lying Quaternary age deposits of the Cape
May Formation disconformably overlie the Potomac Group and the
Raritan and Magothy Formations (Andres, 1984).

The Potomac Group consists of alternating variegated clay, silt,
sand, and gravel. The overlying Raritan Formation is
characterized by alternating light gray, reddish-white and
variegated clay and fine to coarse grained sand and silt.

Interbedded light to dark gray clay and quartz sand characterize
the Magothy Formation. The Cape May Formation consists of thick
quartz sand and light colored clay (Walker, 1983).

Because of the lithologic similarity of these units and the
laterally discontinuous nature of the beds, no attempt is made to
differentiate between the Potomac Group and the Raritan

Formation and, if present, the younger Magothy and Cape May
Formations in the vicinity of the CLTL site. Deep boreholes
installed by USGS indicate the thickness of the Cretaceous and
Quaternary strata beneath the site approaches 260 feet (USGS, in
preparation).
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The interbedded clay, silt, sand and gravel of the Potomac Group
and the Raritan and Magothy Formations comprise the Potomac-
Raritan-Magothy aquifer system. In the outcrop area, the
Potomac-Raritan-Magothy aquifer system also includes the
disconformable Quaternary deposits of the Cape May Formation,
commonly present at the surface. The Potomac-Raritan-Magothy
aquifer system is the primary water source for southern and
central New Jersey (Luzier, 1980) .

Published reports have variously interpreted two, three or four
aquifers within the Potomac-Raritan-Magothy aquifer system. In
part, the lateral heterogeneity of the sand, silt and clay units
within these strata is to blame for these various
interpretations. This report will follow the interpretation
given by Walker (1983), which identifies a lower and upper
aquifer in the Potomac-Raritan-Magothy aquifer system.

In southern New Jersey, the lower aquifer of the Potomac-Raritan-
Magothy aquifer system includes the interbedded gravel, sand,
silt and clay of the Potomac Group and the Raritan Formation and
the disconformable Cape May Formation, which commonly caps the
segquence in the outcrop area (Walker, 1983). According to
published geologic maps, the CLTL site falls within the outcrop
area of the lower aquifer of the Potomac-Raritan-Magothy aqulfer
system (Figure 2-3).

The upper aquifer of the Potomac-Raritan-Magothy agquifer system
includes the sand silt and clay of the Magothy Formation and, in
the outcrop area, younger surficial deposits of the Cape May
Formation (Walker, 1983). The upper aquifer of the Potomac-
Raritan-Magothy aquifer system crops out less than one mile
southeast of the CLTL site (Figure 2-3).

Recent studies have addressed the decline in water levels in the
Potomac-Raritan-Magothy aquifer system over the last 30 years
(see Luziexr, 1980; Vowinkel and Foster, 1981; Fusillo and
Voronin, 1981; Walker, 1983; Eckel and Walker, 1986). Each study
recognizes large cones of depression centered in the major
industrial and population centers of the Camden and Middlesex-
Monmouth County areas. These and other local significant
withdrawals from the aquifer system have changed the flow
direction of ground water within the system. Whereas the aquifer
previously discharged into the Delaware River and streams
dissecting the outcrop area, in many places, these water bodies
now recharge the aquifer system (Fusillo and Voronin, 1981).
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BECTION 3

PIELD INVESTIGATION

3.1 Introduction
?:,,':': o

.1.1 Summary of Field Investigati .
. e o - 8 oA VLo

EPA listed the CLTL Bridgeport, New Jersey terminal .as a National
Priorities List Superfund site in 1985. Field investigations
pe-tormed at the facility prior to the site's inclusidh on the
National Priorities List have been summarized in Sectiof-1:3%of
this RI report and by ERM (1981). The investigations deséribéd
in Sections 3 and 4 of this RI were’performed subsequefit to- the
listing on the National Priorities List. These separate field
efforts fall into the following categories:

- A field investigation_deéignéd togﬁéet tﬁgfdbjéctives
defined in the RI/FS Work Plan prepared f£oér the EPA by NUS
. Corporation (Table 1-8). L .

- A supplementary field effort required by £EPA''in November
1987. This supplementary field effort included the
installation of three additional monitoring wells; ‘the
collection of additional ground-water, soil,. surface water
and sediment samples; the conduct of an electromagnetic
conductivity survey in Cedar Swamp; and the completion of a
aquifer pump test at the site.

- An additional field study conducted by EPA’s contractor,
CDM FPC, in September 1989 which included re-measurement of
ground water levels and a re-survey of surface elevations of
21 monitoring wells. '

N water and eediment sampling and
Preliminary results of surface vatgr-RRd sedimemt Ssampl ing id€s
the electromagnetic conductivity sugwey in Qedar:Swamp Zodnducted
during the suppleuentary field effoxrg,dn 1987 (Plates 2 Ry gypal
suggest portion: of the wetlands adjagsent to the .active ¥¥rdiha)
area of the CuLiL site have been contaminated with'orgafics by 2ce -
CLTL's past wastewater disposal practiges. - Im wddition;i Burtadd®
water and sedluznt samples in the wetlende: inf the:datiniby of ‘the
CLTL terminal -show elevétgﬁlgﬁpQgpt:@@ﬁp@su@ft~@EkhD%%~IE§?¥?QC
separate RI/FS for the uetlaﬁdéaoggrablga@ﬁﬁ$%@dﬂliﬁét&équi%éﬁlto
determine the nature and extent of ccntamipationlfa the"wetlddds
area. Appendix E ineiudes the prelininargnrecuits ¥vrom wellands
samples collected with a brief expisnatlepsofethe wetlands sample
collection methods, a shortf.summary” of.the sappling results, and

a map showing sample locations.
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A prellmlnary air quality survey of the CLTL site was conducted
using portable oxygen and lower explosive limit (LEL) meters to
identify zones of oxygen deficiency and to monitor the explosive
potential of the atmosphere. 1In addition, flame ionization
detectors (FID) and photoionization detectors (PID) were used to
monitor for the presence of volatile organics vapors. Results of
this survey showed no detectable volatile organic concentrations
within the study area. Explosimeter and oxygen measurements
indicated normal background levels of 0 percent LEL and 19.5
percent oxygen, respectively.

. drogeologic Investigation

3.2.1 Purpose and Scbpe

The purpose of conducting the hydrogeologic 1nvest1gatlon was
two-fold:

1. to install ground-water monitoring wells, screened at
various depths and distributed at locations throughout the
site, which would provide an understanding of the subsurface
hydrogeology and allow the repeated collection of ground-
water samples from discrete water-bearing units; and

2. to conduct a series of physical tests using monitoring wells
screened in the various water-bearing subzones which would
lead to an interpretation of the subsurface hydrogeologic
framework as it relates to ground-water flow dynamics,
ground-water contaminant plume configurations, and other
parameters which bear upon the occurrence, and ultimate
recovery, of contaminants in ground water beneath the site.

The hydrogeologic investigation included the following tasks:

1. The installation of 21 ground-watexr monitoring wells at the
CLTL site (in addition to the 18 TP-series wells, 6 CL-
series wells, and 2 DW-series wells installed in 1981):

2. The performance of slug tests on selected ground-wat@r
monitoring wells;

3. The completion of three water level studies; and

4. The performance of a aquifer pump test of the CLTL
production well.
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3:2.2 Monitoring Well Placement

Two major hydrogeologic units exist within the undifferentiated
Potomac Group-Raritan Formation in the vicinity of the CLTL site:

3. A lover hydrogeologic unit which occurs from approximately
200 to 250 feet below land surface and is confined below by
the Wissahickon Formation and above by one or more
continuous clay units approximately 60 to 70 feet in total

thickness; and

2. An upper hydrogeologic unit which consists of approximately
the upper 150 feet of the undifferentiated Potomac Group-
Raritan Formation and, where present, the thin veneer (<10
feet) of the overlying Cape May Formation.

The screened intervals in the monitoring wells installed by ERM
at the CLTL site fall within the upper hydrogeologic unit of the
undifferentiated Potomac Group-Raritan Formation. Available data
indicate the presence of three to four water-bearing subzones
within the upper hydrogeoclogic unit of the undifferentiated
Potomac Group-Raritan Formation in the vicinity of the CLTL site.
Each subzone is different lithologically. However all four
subzones are hydrologically connected and behave together as one
aquifer. Each subzone exhibits subtle hydrological differences.
Although the extent to which each subzone behavior will vary
somewhat in degree. In places, discontinuous clay units of
variable thickness and lateral extent separate these water-
bearing subzones. Plate 4 depicts this interpretation of the
upper hydrogeologic unit of the undifferentiated Potomac Group-
Raritan Formation beneath the CLTL site. This fence diagram was
developed using geologic logs from monitoring wells installed at
the site (Appendices A, F and G). From shallowest to deepest,
clay units beneath the CLTL site include the following:

= Thin, discontinuous, generally white to medium gray clay
units which occur in most monitoring wells between the
subsurface elevations of approximately 0 feet and -20 feet
(MSL) . Although these clay units range up to 11 feet in
thickness, most clay units in this interval measure

approximately 5 feet.

= A series of generally white to medium gray clay units,
encountered in most monitoring wells between the subsurface
elevations of approximately =20 feet and -60 feet (MSL),
which range in thickness from a few inches to as much as 11
feet. These clay units are not continuous beneath the site;
however, they may be of sufficient thickness and lateral
extent to influence contaminant migratien.
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= Two variegated to red clay units, which range in thickness

from a few feet to as much as 38 feet. One or both of these
clay units occur beneath the central and eastern portions of
the site. The top of the upper of these clay units occurs
as shallow as approximately =60 feet (MSL), while the lower
variegated to red clay is encountered as deep as
approximately =125 feet (MSL). Although not present in
wells installed at the western part of the site, these clay
units appear to be the most extensive of the clay units
encountered in wells installed at the site as part of the

RI.

Because of the variable depth, thickness and lateral extent of
the clay units beneath the CLTL site, the water-bearing subzones
cannot be defined based solely upon stratigraphic position with
respect to the clay units. Instead, a definition that rests
primarily upon subsurface elevation and secondarily upon
stratigraphic position must be employed. Figure 3-1 represents a
schematic cross section that illustrates the relationship between
the water-~-bearing subzones beneath the site. The following
definitions apply to the water-bearing subzones:

- Shallow Subzone: Occurs between the ground surface and a
subsurface elevation of -20 feet (MSL). Encompasses the
shallowest of the clay units described above.

- Intermediate Subzone: Occurs between the subsurface
elevations of -20 feet (MSL) and approximately =95 feet
(MSL). Beneath the central and eastern portions of the
site, the intermediate subzone may be subdivided into an
upper and lowver intermediate subzone. The shallower of the
two variegated to red clay units (described above), which
occurs at a subsurface elevation of roughly =60 to =70 feet
(MSL) , separates the upper and lower intermediate subzones.

- Deep Subzone: Occurs beneath the intermediate subzone,
between the subsurface elevations of =95 feet (MSL) and
approximately <150 feet (MSL). In most well nests
(excluding well nests 1 and 2), the lower of the two
variegated to red clay units (described above) separates the
deep subzone from the intermediate subzone.

Twenty-one monitoring wells were installed at the CLTL site in
two separate phases of drilling: 18 wells installed during the
period from March to May 1986, and 3 wells installed during
November 1987. Plate I shows the locations of these wells.
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Figure 3-’ .
Schematic Geologic Cross Section
Showing the Various Water Bearing Subzones Beneath the CLTL Site
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Well locations and screened intervals were selected that would
augment the data available from existing site monitoring wells,
residential wells (Res-1l, Res-2, and Res-=3), and monitoring wells
installed at the adjacent BROS site and on the Gaventa property
(USGS-A, ~B, =C, and =D). The wells installed as part of the
hydrogeologic investigation xrange in total depth from 15 to 155
feet below ground surface, and the screened intervals of the
wells range in subsurface elevation from +3.4 feet (MSL) to
-139.6 feet (MSL). Most of the wells installed as part of the
hydrogeologic investigation are located mear the periphery of the
site in an effort to determine the lateral extent of
contamination beneath and surrounding the site.

Several well nests were installed. Individual wells in each nest
are finished at elevations which allow discrete monitoring of the
separate water-bearing subzones. General depths were selected
for wells prior to drilling and were modified to fit
hydrogeologic conditions as drilling progressed. Six wells (1A,
2A, 3A, 4A, 7A and 8A) are screened in the shallow subzone,
eleven wells (1B, 2B, 2C, 2D, 3B, 4C, 5A, 6B, 7B, 9C and 10C) in
the intermediate subzone, and four wells (1C, 4D, 6A and 10D) in
the deep subzone. Access roads were built to well nests 2, 3 and
4 prior to the start of drilling. Materials for these roads came
from the Bridgeport Materials, Inc., sand and gravel pit to the
west of the site. Table 3-1 lists the screened intervals, total
depths, and elevations for the wells installed as part of the RI.

3.2.3 Monitoring Well Installation

Drilling and well installation were performed by a New Jersey-
licensed well driller, under the observation of an ERM geologist
and in the presence of an EPA oversight contractor Camp, Dresser
and McKee (CDM). J.E. Fritts and Associates of Kirkwood, New
Jersey, installed 18 wells during the period from March to May
1986, and Parratt-Wolff, Inc., of Syracuse, New York, installed 3
additional wells during November 1987. The wells were installed
in accordance with the New Jersey Department of Environmental
Protection (NJDEP) specifications, or using modified methods
approved by NJDEP and EPA.

Split spoon samples were taken at five-foot intervals, or at
lithologic changes, using the Standard Penetration Method (ASTM
D1586-67) and were cataloged and stored for future reference in
moisture-tight jars. During the period from March to May 1986,
the driller collected undisturbed samples of selected confining
clay layers with Shelby tubes. These samples were collected in
accordance with ASTM D1587-83 and were analyzed by Valley Forge
Testing of Devon, Pennsylvania, for permeability using the
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TABLE 3-1

SCREENED INTERVALS AND TOTAL DEPTHS FOR

MONITORING WELLS EINSTALLED AS PART OF THE

REMEDIAL INVESTIGATION AT THE CLTL SITE
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TABLE 3-1 (continued) .
Range in
- Elevation of Elevation of Total
Ground Surface Screened Interval Screened Interval  Total Depth Depth of Well

Monitoring Elevation (in (in feet below (in feet with (in feet below (in feet with
well feet above MSL) ground surface) respect to MSL) ground surface) respect to MSL)
DEEP SUBZONE WELLS:

1C . 17.67 130 to 140 -112.33 to -122.03 111 -125.13

4D 7.93 108 to 118 -100.07 to -110.07 155 -147.07

6A 10.37 145 tn 150 -134.63 to -119,63 150 ' -139.63

10D 4.36 113 to 123 -108.64 to -118.64 125.5 -121.14
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' . falling head method. Appendix H presents the results of the

permeability analysis. A Foxboro organic vapor analyzer (OVA)
Model #128 (flame ionization detector) was used to scan split
spoon samples, Shelby tubes, and drill cuttings in order to
detect the presence of organic vapors. Appendix F contains the
geologic and construction logs of monitoring wells installed
during the RI.

To minimize the potential for cross contamination between
borings, drilling equipment was steam cleaned initially and
between borings. In addition, split spoon samplers were washed
with mild, socapy water between uses in the same boring. Prior to
installation, the casings and screens were thoroughly steam
cleaned to remove any manufacturing-related contaminants. Where
necessary, a solution of sodium hydroxide and water was used to
remove any oily residue found on the machined threads of the
carbon steel pipe. The sodium hydroxide solution was
subsequently removed by rinsing with clean water.

Well cuttings and drilling materials were disposed off site.
Equipment decontamination took place within the curbed concrete
wastewater loading pad, which drains into the wastewater holding
tank. Decontamination wastewater was handled with the terminal's
wastewater for treatment and disposal.

The intermediate and deep subzone monitoring wells were installed
using the mud rotary drilling method. Four of the deepest wells
(1C, 2D, 4D and 6B) were drilled using a four-inch guidehole to
characterize the site geology and to determine the appropriate
depths for installation of the other wells. Upon reaching the
total depth, USGS logged each of these boreholes using the
following logging tools: a caliper log, an electric log, and a
gamma ray log. Appendix G presents copies of the field prints
from USGS logs. '

Each of the intermediate and deep subzone wells installed during
the period from March to May 1986 was constructed using the
method described below. To prevent interconnection between the
water-bearing zones and possible cross contamination during
drilling, a 6-inch ID carbon steel casing was installed in a 10-
inch ID borehole, then pushed 1 to 2 feet into the clay unit
overlying the zone in which the well was to be completed. The
casing was then tremie-grouted into place with a cement/bentonite
mix. Next, a 6-inch diameter borehole (actual dimensions were
slightly less than 6 inches) was drilled to the desired depth:
through the 6-inch casing. The wells were completed with 2-
inch, threaded, carbon steel casing and a 5- or 10-foot section
of wire-wrapped, 316 stainless steel, 0.10-inch slot screen. The
annular space around the screen was packed with a #2 Jessie Morie
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Figure 3=3

Shallow Subzone
Monitoring Well Construction Schematic
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sand to a minimum of two feet above the top of the screen. A
one- to two-foot layer of bentonite pellets was placed on top of
the sand, and the annular space was grouted to the ground surface
with a cement-bentonite slurry. Figure 3-2 represents a
schematic cross sectional drawing of the intermediate and deep
subzone monitoring well construction details.

Two intermediate subzone wells, 9C and 10C, and one deep subzone
well, 10D, were installed in November 1987 using a track-mounted
mud rotary drilling rig. The track-mounted drilling rig was
necessary to access wells 10C and 10D, located in Cedar Swamp
(Plate 1). Mechanical limitations of the track-mounted rxig
required that six-inch casing be set inside an eight-inch
borehole (as compared to a 10-inch borehole for the other
intermediate and deep wells). This outer casing was set to 34
feet (~29.6 feet MSL) in well 10D, followed by a string of
four-inch, threaded PVC pipe set into a clay unit at 94 feet
(-89.6 feet MSL). This additional string of casing was installed
to prevent interconnection between several distinct water-bearing
units (separated by clay units) above the zone in which deep
subzone well 10D was completed (Appendix F). Both the six-inch
and four-inch casings were tremie grouted in place with a cement/

bentonite mix.

The wells were completed by drilling inside the six-inch or four-
inch ID casing to the desired well depth. The wells were
finished with well screens using the same techniques described
above; however, the driller was unable to sand pack the screened
interval in wells 9C and 10D, as the formation collapsed around
the screen soon after it was installed. The well was completed
with the natural sand pack around the screen.

The six shallow wells (1A, 2A, 3A, 4A, 7A and 8A) installed
during the period from March to May 1986 were completed using a
hollow stem auger drilling rig. Four-inch inside diameter (ID)
hollow stem augers were used. These wells range in depth from 15
to 25.5 feet below ground surface (-1.61 to =17.09 feet MSL).

Each well consists of a two-inch ID, threaded carbon steel casing
and five feet of wire wrapped, 316 stainless steel, 0.020-inch
slot screen. The annular space around the screens was packed
with #2 Jessie Morie sand to a minimum of two feet above the top
of the screen. A two- to three-foot thick bentonite pellet seal
was installed over the sand pack. The remaining annular space
was filled with a cement/bentonite grout poured to within three
feet of ground level. Figure 3-3 shows a monitoring well
construction schematic for the shallow subzone wells installed as

part of the RI.
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‘inch casings.

To prevent infiltration of surface water and provide security, a
six-inch steel protective casing with a hinged and locking cap
was cemented into place over each of the shallow wells. The
cement seal extends approximately three feet below land surface.
For the intermediate and deep wells, the six-inch casing was
extended approximately two feet above the ground surface, grouted
at the surface, and a hinged and locking cap was attached; the
three wells located on Cedar Swamp Road (4C, 4D and 5A) are

flush mounted in manhole boxes to avoid damage. Each of the
wells with locking caps was equipped with master-keyed padlocks.

Upon completion, each well was developed using compressed air
and/or pumping until free of sand. The ground water removed
during well development was placed in a 1,000-gallon tank truck
supplied by the driller or in 55-gallon drums loaded onto a flat
bed truck and subsequently transferred to the wastewater holding
tank. CLTL personnel combined the development water with the
terminal's wastewater for off-site treatment and disposal.

Several weeks after installation of the first 18 monitoring
wells, it was discovered that the pH levels at certain wells (1B,
2D, 4D, 6A, 6B and 7B) were higher than expected for this area.
These wells were redeveloped by pumping with a centrifugal pump
until the observed pH fell within the normal range (4.1 to 8.3)
for this area (Fusillo and Voronin, 1981).

The casing elevation and location for each newly installed well
and for each of the previously installed wells was surveyed to
the nearest one-hundredth of a foot by J. M. Stewart, Inc., a New
Jersey-licensed surveyor. The vertical datum used was the New
Jersey Geodetic Monument #4985 (elevation 17.104 feet North
American Vertical Datum - MSL). Horizontal coordinates are
referenced to a site datum. The elevations were determined at a
permanently marked reference point on the lip of each of the two-
Each of the wells was resurveyed by J.M. Stewart
in October 1986 to ensure that casings had not settled in the
interim. 1In April 1988, J.M. Stewart surveyed the top of the
casing elevation and location of wells 3A and 3B and newly
installed wells 9C, 10C, and 10D. In January 1989, J.M. Stewart
surveyed CL-2, 7A, DW-2, and the CLTL production well. Appendix
I presents copies of the surveyor’s well location and elevation

data

It is noted, however, that EPA has determined that the elevation
data used on the topographic base maps conflict with some of the
ground-wvater level information. In some cases, the reported
ground-water elevations in the wetlands area were one foot higher
than the swamp surface at a time when the wetlands were xeported
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to be dry. Clearly a discrepancy exists because the swamp should
be wet if shallow ground-water levels are higher than the swamp
surface. As a result of this discrepancy, EPA resurveyed the 21
monitoring well surface elevations in September 1989. The
resurvey data is presented in Appendix U.

3.2.4 Piezometer Installation

In 1986, a series of piezometers was to have been installed in
Cedar Swamp to evaluate the dynamics of ground-water flow in the
vicinity of Moss Branch. The piezometers were to consist of a
length of plastic tubing slotted at one end and placed in a
length of steel pipe. The steel pipe was to be driven by sledge
hammer to the desired depth below the surface. The steel pipe
would then be removed, leaving the tubing at the desired depth.
Piezometers were to have been installed at depths of 3, 6, 15, 25
and 35 feet. Unfortunately, after several attempts at
installation by EPA and ERM personnel, the effort was abandoned.
It was concluded that deposits of vegetative debris, silt, and
peat underlying the proposed locations extend well below the
surface. This made the installation of the piezometers by the
method described impossible.

3.2.5 Slug Tests

During June 1986, slug tests were performed on 14 of the 18
monitoring wells installed during 1986 (Table 3-1). The slug
tests were performed to evaluate the hydraulic conductivity of
the aguifer in which the well is screened.

The tests were performed by rapidly pouring a volume of distilled
water, the slug, into the well to effect a change in water level
between 1 and 3 feet. The subsequent recovery of the water level
was monitored with an In-Situ Hermit SE1000B electronic data
logger coupled with an In-Situ pressure transducer. Each test
proceeded until the water level xecovery was at least 90%
complete.

The slug test data were evaluated by two methods: 1) the method
of Nguyen and Pinder (1985); and 2) the Hvorslev (1951) method.
The calculated hydraulic conductivity results are presented in

Section 4.2.1. A more detailed description of the analytical
methods, data plots, and the Nguyen and Pinder (1985) paper are
presented in Appendix J.
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3.2.6 Continuous Water lLevel Studies

In July 1986, electronic water level recording instruments were
installed in several wells and water levels were recorded every
fifteen minutes for eight days. A review of these ground-water
elevation data showed that the water-bearing subzones ground-
water elevations were affected by tidal influences. However,

no precipitation or barometric pressure data were collected and
no steel tape measurements were used to verify the electronic
water level recording instruments. Measurements obtained using a
steel measuring tape are considered to be the most reliable
method of measuring ground-water elevations and are capable of
measuring elevations to the nearest 0.01 foot. Although use of
steel tape was explicitly required in the EPA approved work plan,
CLTL failed to use this more accurate method of measurement. EPA
believes that not considering precipitation or barometric
pressure data and not utilizing steel tapes for water level
measurements compromises the precision of the measurements at

‘this site since the ground-water gradients are relatively flat.

As a result, the July 1986 data were not used in this report.

CLTL conducted two additional eight-day rounds of water level
measurements in August 1986 and February 1987. These studies,
which were not part of the RI Work Plan, were not approved or
overseen by EPA. These studies did not include the collection of
precipitation or barometric pressure data and adequate checks on
the accuracy of the electronic water level recorders were not
provided. Furthermore, due to these deficiencies EPA considers
these results to be inconclusive. However, these data are
provided for the reader's information in Appendix K. Figures 3-
4 and 3-5 show the wells monitored during the August 1986 and
February 1987 water level studies.

Another set of water level data was collected in April 1988
during a pump test at the site which included the collection of
precipitation and barometric pressure data. Hand depth to water
meters which had been calibrated to steel tape measurements were
used to check the accuracy of the electronic water level
recorders. This set of ground-water elevation data was used in
analyzing the water level measurement data in this report because
it represents the most complete and verifiable data set collected
by ERM.

3.2.6.1 Water level Measurements Collected by EPA

In November and December 1989, CDM FPC working as the contractor
to EPA, collected a series of water level measurements in the 21
ground-water monitoring wells installed by ERM in 1986 and 1987,
and also in the Upper and Lower Moss Branch, to establish the
effect of tidal varjations on the water-bearing subzones.

3-10
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Depth to water measurements were taken at pre-determined times in
the tidal cycle. Four rounds of water level measurements were
taken on November 16, 1989. Each round was taken so that the
midway point of the round would fall at @ desired time in the
tidal cycle. The first round was taken so that the midway point
of measurement fell at low tide. The second round was taken so
that the midway point fell between low and high tide; the third
round wvas taken so that the midway point fell at high tide; and
the fourth round wvas taken so that the midway point fell between
high and low tide. A fifth, random round of water level
measurements was taken on December 26, 1989. All water level
measurements were taken using a Luftkin steel water level tape
graduated to 1/100 of a foot.

Subsequent to conducting the first round of water level
measurements, the surface elevations and locations of the 21
monitoring wells were resurveyed by Ludgate Engineering, a
subcontractor to CDM FPC. Well elevations were measured to the
hundredth of a foot. The surveyed surface elevations are
presented in Table 3-9. The results of the five rounds of water
level measurements are presented in Table 3-10.

3.2.7 Aquifer Test

During late April 1988, the CLTL production well and 25
surrounding monitoring wells were monitored with electronic
water-level recording instruments for a period of five days.

The purpose of the test was to assist in defining the
hydrogeologic characteristics of the aquifer. The aquifer test
was divided into three phases: a pre-pump test phase, during the
2 days immediately prior to the pump test; the pump test, which
lasted 25.5 hours; and the post-pump test phase, during the 2
days immediately after the pump test.

3.2.8 Step Drawdown Test

A step drawdown test of the CLTL production well took place
roughly 2 weeks prior to the aquifer test. The purpose of the
step drawdown test was to determine the sustainable pump rate of
the CLTL production well.

During the step drawdown test, ERM pumped the CLTL production
well for 20 to 30 minutes at 10, 20, 30 and 40 gallons per minute
and for a total of 40 minutes at 50 gallons per minute. At each
pumping rate, the water level in the CLTL production well
stabilized after 10 to 15 minutes of pumping. The water level in
the well bore remained well above the pump intake even at a
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pumping rate of 50 gallons per minute, the maximum flow rate for
the pump assembly. A pumping rate of 50 gallons per minute was
selected as the pumping rate for the pump test phase of the
aquifer test. Appendix L lists the water level data collected
during the step drawdown test. All water pumped during the step
drawdown test was collected in CLTL tank trucks and subsequently

used in facility operations.

3.2.9 Monitorin ipment Used e ifer Test

In order to monitor water levels during the 5 days of aquifer
testing, pressure transducers vere installed in a total of 25
monitoring wells at the CLTL site. Figure 3-6 shows the location
of the monitoring wells equipped with pressure transducers and
their respective electronic data loggers. Additionally, one
pressure transducer was installed in Moss Branch, southeast of
the CLTL terminal. The eleven pressure transducers installed in
monitoring wells on the north side of Cedar Swamp Road and on the
west side of Oak Grove Road were connected to six, two-input
Hermit electronic data loggers. The remaining 15 pressure
transducers were connected to a single Hydrologic Analysis Systemn
(In Situ, Inc., Model SE 200) centrally located on the access
road to well nest 3. In addition, a precipitation gauge and a
recording barograph were installed at the CLTL site to monitor
rainfall and atmospheric pressure during the test. The

pressure transducers, electronic data loggers, and precipitation
and barometric gauges remained in place for the full duration of
the aquifer testing (five days).

3.2.10 Pre-Pum est ase

The pre-pump phase of the aquifer test began at 2030 hours on
April 21, 1988 and lasted until 0010 hours on April 24, 1988.
This phase of testing was designed to monitor water levels in
monitoring wells at the CLTL site for at least two full tidal
cycles (24 hours 50 minutes each) before the pump test. For the
pre-pump test phase, the electronic data loggers and the
Hydrologic Analysis System were programmed to collect water level
data at 10-minute intervals.

During most of the first tidal cycle of the pre-pump test phase,
the CLTL production well pump cycled on and off under normal -
operation, providing the CLTL terminal with water. Toward the
end of the first tidal cycle, CLTL extracted their pump assembly
from the CLTL production well and installed a new Grundfos SP-8-
5 submersible pump with 1-1/2 horsepower motor in the well. The
pump was attached to a 90-foot length of 1.5-inch (ID) flexible
discharge hose connected to a Meter-Master flow meter at the

3=12
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surface. A backflow pressure gauge was installed on the intake
side of the flow meter. A 50-foot long discharge hose extended
from the flow meter to a 1-1/2 inch ID PVC “T", Two 20-foot
hoses were connected to the *T", each equipped with a gate valve
5 feet from the end of the hose.

The water produced in the pump test was discharged continuously
into one of two waiting tankers parked mext to the CLTL
production well. The use of gate valves at the end of the two
discharge hoses, one directed into each tanker, allowed both
valves to be opened when one tanker was nearly full and begin
£illing the empty tanker without affecting the back pressure on
the pump.

After installing the pump assembly in the CLTL production well, a
pressure transducer was installed in the CLTL production well,
connected to a Hermit electronic data logger. The installation
of the pump and transducer in the CLTL production well was
completed toward the end of the first tidal cycle of the pre-
pump test phase. This allowed one full tidal cycle of
uninterrupted monitoring of the aquifer with no pumping of the
production well prior to the pump test phase.

3.2.11 Pump Test Phase

The pump test phase directly followed the pre-pump test phase.
Beginning at 0010 hours on April 24, 1988, the production well
was pumped at a constant rate of 50 gallons per minute until 0140
on April 25, 1988. Immediately prior to the pump test phase, the
electronic data loggers were reset to start collecting water
level data on a logarithmic time scale beginning when the pump
was turned on. Four complete rounds of depth to water
measurements were collected by hand from the monitoring wells,
including those equipped with electronic data loggers: one round
several hours before the beginning of the pump test; one round
immediately prior to the pump test; one round approximately mid-
way through the pump test; and one just prior to the end of the
pump test. In addition, water level measurements were collected
by hand in monitoring wells not equipped with electronic data
loggers on an hourly basis for the first six hours of the pump
test. »

The pump test generated a considerable volume of water
(approximately 75,000 gallons). The water was pumped into
waiting tankers using the assembly described previously and
subsequently was used by the CLTL terminal.

3-13
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3.2.12 Post=-Pump Test Phase

Water levels were measured in the aquifer during the post-pump
test phase which began when the pump in the CLTL production well
was shut off at the end of the pump test phase. Just prior to
shutting off the pump, the electronic data loggers were reset to
monitor the recovery of the aguifer on a logarithmic time scale.
The post-pump phase lasted from 0140 on April 25, 1988 until
approximately 0900 on April 27, 1988. During the second full
tidal cycle of the post-pump test phase, ERM removed the pressure
transducer and pump assembly in the CLTL production well to allow
CLTL to reinstall their submersible pump and riser pipe in the
event that the CLTL terminal meeded water. CLTL rxeinstalled
their pump on April 27, 1988, after the post-pump test phase

ended.

No water level measurements were taken at Cooper Lake before,
during or after the pump test, and questions regarding the
accuracy of surface elevations in the vicinity of the wetlands
limit the use of Moss Branch surface vater elevation data.

3.3 Ground~water Sampling

3.3.1 Purpose and Scope

As part of the field investigation for the RI, ground-water
samples were collected from selected monitoring wells at the CLTL
site during three separate sampling efforts.

The overall purpose of the ground-water sampling effort was to
characterize the nature and extent of ground-water contamination
in the vicinity of the CLTL site. Each of the 21 wells installed
at the site as part of the RI was sampled at least once; 18 were
sampled twice, and 3 of these were sampled a third time. Most of
the wells remaining from the 1981 ERM study were sampled twice.
The three residential wells north of the site and the four USGS
wells east of the site were sampled once to extend the areal
distribution of the sampling effort beyond the property
boundaries of the CLTL site. Table 3-2 lists the wells included
in the groundwater sampling efforts and the dates on which they
vere sampled. Figure 3-6 shows the location of these wells.

3-14
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MONITORING WELLS INCLUDED IN THE GROUND WATER SAMPLING EFFORT
FOR THE REMEDIAL INVESTIGATION AT THE CLTL SITE

Range in Elevation ' Elevation of Sampling Effort
Covered by Screened Screened Interval Total Depth = Bottom of Well
Monitoring Interval (in feet " {in feet below (in feet below (in feet with June Septesber March
Well with respect to MSL)* ground surface) ground surface) respect to MSL)* 1986 1986 1988

SHALLOW SUBZONES

1A +3.5 to - 1.5 14 to 19 19 - 1.5 X X
2A -8.5 to -13.6 14.5 to 19.5 " 20.5 -14.5 X X
y.:) -21.5 to -31.5 26 to 38 38 -31.5 X X
3A =il to -i6 17.5 to 22.5 23 -16.5 X X
4A -11.% to -16.5 i8 to 23 23.5 -17 X X
TA -7 to ~12 20.5 to 25.5 25.5 -12 X X
8a +41 to-4 8 to 13 i5 -6 X o
CL-1 = 0.5 to -15.5 15 to 30 30 -15.5 X X
CL~2 = 9.5 to -19.5 20 to 30 30 -19.5 X pi¢
CL-4 =16 to =21 25 to 30 46 -37 X X
TP-1 + 4.9 to = 0.5 4.34 to 9.34 9.34 - 0.5 h:4 X
™-12 ¢+ 2 to -3 4,77 to 9.77 9.77 -3 0 4+
™P-13 +3 to-=2 3.68 to B8.68 8.68 -2 0 ]
TP-16 + 2.5 to - 2.5 8.1 to 13.1 13.1% - 2.5 X 4
T™P-19 ¢6 to+l 2.89 to 7.89 7.89 + 1 0 0
T™P~22 4+ 6.5 to + 1.5 4.24 to 9.24 9.24 + 1.5 0 ]
INTERMEDIATE SUBZIONE:
Upper Intermsdiate Sthzons
iB -42 to =52 60 to 70 70.5 -52.5 . ¢ b4
Y. -48.5 to -53.5 ) 55 to 60 60 -53.5 X X X
R} -43 to -53 49 to 59 60 -54 X X
5A -42.% to -52.5 50 to 60 60 -52.5 X X
B =36 to -46 50 to 60 60 -46 X X
9C =51 to ~-61 60 to 70 72 -63 ' X
10C =35.% to -45.5 40 to 50 50 -45.5 X
CL-3 -23,.5 to -33.5 26 to 38 40 -33.5 X X
CL~6 -22 to =37 29 to 44 44 -37 X X

0T1%¢



Monitoring Interval (in feet

vell with respect to MSL)*

T1vE

Range in Elevation

S Y S N,

[RE— g PR R— ey

TADLE 3-2 Qontlnued) ‘

Covered by Screened Screened Interval Total Depth
(in feet below - (in feet below

Upper Intermediate Sabzone (continued)

USGS-A
USGS-13
Res-~1}
Res~2
Res-~3

Lower Intermediate Stbzone

20 "8005 tO
4C =64 to
6” "’7605 Q‘.‘)
UW‘ﬁ "8905 tO
Prod Well -=7'_F to
DEEP SUBIONES
ic =112.5 to
4D -100 to
6A -134.5 to
lon ”ﬁ()sos Q.O
USGS-C ®
USGS-ng @
Explanation:

o
]

-90.5
-74
-86.5
-%1.5
-89

91220?’
=110

°ﬁ3995
-118.5

2D +$ O R
]

42
87

87
72
87
95
87

130
108
145
ii3
130
230

- Well Sampled
- insufficient Water for Sample
Well

to
to

52
97

97
82
97
97
99

140
1t8
150
123
140
280

ground surface) ground surface)

52
97
65

150
82
t20
97
99

143
155
150
125.5
140
293

Sampled for Volatiles Only

- Compicted below deep subzone
- EBlevations rounded tn nearest

precise elevations.

Floevation not surveyed as part of Ri

Elevation of Sanpling Effort
Bottom of Well )
(in feet with June September March
respect to MSL)* 1986 1986 1986
° R
° X
° X
° X
° X
-143.5 2 R
- 74 X X
-109.5 X X
- 91,5 X X )¢
- 09 X
-125.5 R X
-147 X X X
-139,5 X X
-121 %
° X
° X

1/2 foot. See Tables 1-3 and 3-1 for wore
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3.3.2 Ground-water Sampling Methods

The ground-vater sampling process began with the measurement of
the depth to water in each well using a battery-powered depth to
wvater meter. (Note: The type and accuracy of the meter used was
not reported by CLTL.] HMeasurements wexre taken from the
permanently marked reference point on the side of the well
casing.

At least three well volumes were evacuated, when possible, from
each well prior to sampling. A variable flow rate, self-priming
centrifugal pump with 3/4 inch polypropylene tubing was used for
evacuation. The use of the centrifugal pump in conjunction with
a foot valve at the end of the suction hose prevented backflow of
ground-water into the well. The pump tubing was replaced between
wells. The use of new tubing and a new foot valve in each well
reduced the potential for cross contamination between wells.
Ground water pumped from the wells in the evacuation process was
properly contalnerlzed and disposed of in the wastewater holding
tank.

For nearly all of the wells, the recharge rate of the well was
high enough to allow the evacuation of three well volures.

During the first sampling effort, monitoring well 6A recharged at
a rate less than 0.2 gallons/minute and was pumped to a level
just above the screen interval and allowed to xrecover. Two other
wells, 4D and 9C, were evacuated using a submersible, diaphragm-
type pump because of their low recharge rate. As shown in Table
3-2, most of the shallow test pit wells did not yield a
suff1c1ent volume of water for proper evacuation and sampling.
Several of these wells yielded only enough ground water to submit
samples for analysis of volatile organic compounds (VOCs). It was
concluded that water level and ground water quality from the test
pit wells is unreliable due to their unorthodox installation
method.

During the first sampling effort, up to six well volumes were
evacuated from some wells to allow the pH to fall within the
established range for the area prior to sampling. During well
evacuation, periodic pH measurements were taken to ensure that
equilibrium had been obtained for the well and that
representative samples of water from the aquifer were obtained.

Dedicated, stainless steel, bottom-loading bailers were used for
sample collection. One-inch diameter bailers were used to sample
the existing two-inch PVC wells in order to accommodate the
narrow annulus created by interior couplings; two-inch diameterxr
bailers were used in the remaining wells. A tripod-mounted
fishing reel and single strand polypropylene monofilament line
were used to raise and lower the bailers. The line was discarded
after each well was sampled.

3-15
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TABLE 3-3
RI EQUIPMENT DECONTAMINATION PROCEDURE

STEP 1 ' DETERGENT WASH

STEP 2 TAP WATER RINSE

STEP 3 10% NITRIC ACID RINSE
STEP 4 TAP WATER RINSE

STEP 5 ACETONE OR METHANOL RINSE
STEP 6 DISTILLED WATER RINSE
STEP 7 AIR DRY

3413



VOLATILE ORQAKICS

BTOMOME ¥ HAN
BRONMOD:OH CROMETHANT
AN

CAFBON TETRACHLORTDE
CHLOROBENTENE
CHLOROETHANE

9,3-DICHLOROE THANE
1,.2-DICHLOROE THANE
9,9,9-TRICHLOROE THAKE
1,9,2-TRICHLOROE THANE
1,1,2.2-TETRACHLOROT THANE
1,9-OICHLOROE THYLENE
TRANS-1,2-DICHLORCE THYLENE
TROHLOROETHYLENE
TETRACHUOROETHVILENS
9,9.2.2-TETRACHLOROCETHVLENE
2-CHLORCE THYL VINVL ETHER
CHLOTIONETHANE

TR CROALUCROMETHENE
ETHVUBENZENE

METHVLENE CHR ORDE
1,2-DICHLOROPROPANE
1,3-0ICHLOROPROPERNE
TOUUENE

VNV CHLORIDE

ACROLEN

ACTIVLONITRRLE
TRANS-1,3-DICHLORCPROPANE
CiS-1,3-DICHLONOPROPANE

TABLE 3-4

PRIORITY POLLUTANT LIST OF CONSTITUENTS

BASE NEUTRAL EXTRACTABLE ORCANICS

1.3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
HDACHA OROETHANE
1.2-DICHLONOBENZENE
BIS(2-CH OROISOPROPYL) ETHER
HBRTHL OROBUTADIENE
1,2.4-TRICHLORCBENZENE
NAPTHALENE
BIS(2-CHLORTETHORY) METHANE
2 CHLORDNAPTHALENE
ATENAPHITHMUBNE

BOPHORONE

ALUCHENE
2,8-DINITROTCLUENE
1.2-DIPHENYTHVYDRAZINE
2.4-DINITROTOLUENE
N-NITROSOUIPHENVYLAMINE
FNTHRACENT
DRETHVLPHTHALATE

DiEe WWWYE
RLUDRANTHRES

PYRENE

DI-N-AUTVLPHTHALTE
CHIYSENE
BIS(2-EHTYLHEXVL)PHTHALATE
BENZC{A)ANTHRACENE
BEN/C{B)FLUCRANTHENE
BENZOK)FLUORANTHENE
BENZO{A)PYRENE
(NDENO(1,2,3-CD) PYRENE

° Approdmeto st lor 1968, does nof Include modificalions sinco 1968

71v¢%

DIMENZOIA H)ANTHRACENE
BENZO(G.H.)PERYLENE
N-NITROSODIME THYLAMINE
N-NITRODOS!-N-PROPYL AMINE
4-CHLORO-PHENYL.PHENYL E THER
HEXECHL OROTNENE
4-PROMNOPHENYL PHENYE ETHER
PHENANTHIENE
3.3-DICHLONOBENZIDINE

ACID EXVRACTVABLES

2-CHL CROPHENTL
PHENOL
2.4-DICHLORGPHENTL
2-NITROPHENGCL
P-CHLORO-M-CRESOCL
2.4,6-TRICHLOROPHENGCL
2.4-DIMETHVYLPHENOL
2.4-DINITROPHENOL
4,6-0iNITRO-O-CARE SOL
4-NITROPHENGL.
PENTACHLOTOPHBNOL

PESTICIDES/PCBS

ALDRN
DIELDIIN

4.4'-007

4,8-DDE (P.P-DDE)
4,8-0DD (P.P-TDE)
ALPHA ENDOSULFAN
BETA ENDOSULFAN
ENDOSULFAN SULFATE
ENDRIN

ENDAIN ALGEHYDE
HEPTACIAOR
ALPHA T

BETABHC

GAMMA BXC (LINDANE)
DELTABHT

TOXAPHENE

CHLOTDRNE
PCB-(AROCLORY)- 1229
PCB-(AROCLOR)- 1232
PCB-(AROCLOR)- 1242
PCB-(AROCLOR)- 1248
PCB-{AROCLON)- 1254
PCB-(AROCLOR)- 1260
PCB-(AROCLOR)- 1016

CLASSICAL
PARAMETERS

CYANIDE
PiEINOLS

METALS

COPFER
CHIROMTUM
LEAD
MERCURY
NICKEL
SELENRRY)
SAVER
THALLIUM
ZWC
ANTINDNY
ARSEN.C
BERYLLIULM
CADMIUM
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Unfortunately, the monofilament line was nicked easily and
several bailers were lost down the wells during sampling. Most
were retrieved; however, one bailer remains in monitoring well 1B
and two bailers remain in DW-1.

After sampling, the ballers were tagged with the appropriate well
number and stored in plastic bags for future use. Each bailer
was decontaminated prior to and after sampling using the method
outlined in Table 3-=3.

Residential wells were sampled directly fxom the tap (Res-3 and
Res-2 vere sampled from the influent tap to the carbon filter
system; Res-1 had no filtration system) after allowing the well
punp to xun for several minutes. These wells were sampled at the
same time that EPA collected their monthly sample (Section
1.3.5).

3.3.3 Ground-water Sample Analysis

With the exception of samples collected from two shallow test pit
wells, noted above, ground-water samples were analyzed for the
list of constituents shown on Table 3~4, plus up to 40 additional
identifiable peaks. In addition, the samples were analyzed for
the following water quality parameters: total organic carbon
(TOC), total organic halogen (TOX), total dissolved solids (TDS)
and chemical oxygen demand (COD). The Site Operations Plan (SOP)
and the Quality Assurance Project Plan (QAPP) attached to the SOP
present the analytical methods used for the analyses. Lancaster
Laboratories, Inc., of Lancaster, Pennsylvania, a New Jersey-
certified laboratory, performed the laboratory analyses of
ground-water collected for ERM as part of the RI.

During the first ground-water sampling effort in June 1986, EPA's
oversight contractor (GCA) collected replicate samples from
monitoring wells 1A, 3B, 6B, 7A and CL-4, and ERM collected
matrix spike and matrix spike duplicate samples from CL-4 and the
Res-2 well. During the second ground-water sampling effort in
September and October 1986, EPA's oversight contractor (GCA)
collected replicate samples from monitoring wells 1B, 2D, 3A, 44,
7B, DW-1 and CL-6, and ERM collected matrix spike and matrix
spike duplicate samples from 2C and 3B.

Field measurements for pH, specific conductance and temperature
were taken from the wells upon completion of well evacuation and
prior to sample collection. During the first sampling effort,
field measurements were obtained by submerging meter probes
directly into the monitoring wells. Field measurements of ground
water from the residential wells were taken by inserting the
probes into aliquots of ground water collected from each well.
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Table 3-5

Sample Containers and Preservation Requirements for Water Samples
Coliected as Part of the Remedial Investigation at the CLTL Site

et piaaw

2"'&'7!."‘-

Priority Pellutants:

EFA 624 Volatiles 2-40 Vials with BCl tz pH<Z,
Teflon T gcrew cap ccsi ts 4°C
EPA €2% Bas=e/neutrals 2-Amber glaze: lizes Cocl to 4%2
and Acic/extractakbles -
ETh €C8 Peszicides and l-A=ber glass lites Cocl =0 4%Z
PC2's
EFA Pricrity Pollutant l-po.yethylene litecs ENCz to pH<I,
Mezale Cezl ¢tz 4-C
Classizal Parzameters:
ZF2 427 Tctal Fhencls l-g.2ss lizecs EzS24q to TrRCL,
g2zl t> 4°C
EPy 233% Tcmal Cyanide l-pelyethylene litecr NadDH tz pH>l2,
el ws 4°C
Traditicrnal Water Quality Parametecss:
€2 l=-glass 10C=1 EsSlg =2 2R<l,
€s:l T2 §°2
gt l-pslyethyiene 1/2 gallen gcel T 472
TcC l1-glass 10wl H3504 tes pH<2,
cocl t= 452
bdad'd l-glass lizecs cocl ts 4°3

(nc headspace)

The

ERTY

4
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The ground-vater samples collected for laboratory analysis were
preserved and stored accoxding to the U.S. EPA xecommended
methods of analysis shown on Table 3=5. Total @rganlc halogen
(TOX) and VOC samples were collected first to minimize
degradation of the sample by exposure of the ground water to
turbulence and the atmosphere. Samples collected for metals
analysis wvere not filtered. A set of matrix spike and matrix
spike duplicate samples were collected for each set of 20 ground-
wvater samples, and travel blanks were submitted on a daily basis.

Each sample bottle was appropriately labeled and stored with ice
packs in an insulated cooler until delivery to Lancaster
Laboratories. Blue ice was used to keep all samples cool.
Samples were shipped for analysis within 24 hours. The SOP and
QAPP provide additional details on chain-of-custody and sample
handling procedures.

3.4 Soil Sampling and Investigation

Although the soil sampling was initially intended to characterize
the nature and extent of soil contamination at the CLTL site, the
results of the CLTL soil sampling effort indicated that
additional sampling would be required.

3.4.1 Purpose and Scope

Soil sampling for the RI included the collection and description
of one set of soil samples from the following sample types:

1) subsurface soil boring samples, designated B-1 through B-26;
2) bucket auger samples, designated AG-1 through AG-4; and 3)
shallow soil samples, designated S-1 through S$-19. The soil
samples for the RI were collected from one background area and
from locations in the vicinity of the suspected source areas at
the CLTL site. Shallow and subsurface soil sampling locations
are shown on Plate 1.

3.4.2 Soil sample Analysis

Soil samples described in the following sections were analyzed
for contaminants (Table 3-4) plus up to 40 identifiable peaks.

In addition, the samples were analyzed for the following
parameters: TOC, TOX, and COD. The SOP and the QAPP attached to
the SOP present the analytical methods for the analyses.

Lancaster Laboratories performed the laboratory analyses of SOll
samples collected as part of the RI.

3=17
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® TABLE 3-6
Subsurface Soil Bezging SBampling
Coxpleted <or ¢the Remodial Iavestigation
' at the CLTL &ite

Total Sample Isnterval
Depth Subritted £ez Analysis
locatioen (feet) (feet below gzeuand surface)
Subsurface Bozrings
Bl 8 0-1, 2-3, 4-5°¢
B2 8 0-1, 2-3°, 4-5
B3 10 $.5-10
B4 12 5=6
BS 12 1-2=, 11-12
BS 17 7-8, 16-17
B? 12 11-12
B8 12 11-12
BS 14 9=-10, 13-14
B10O 10 5°61 6“"’7' 9“10
Bll 12 7-8, $-10
Bl2 8 3-4, 7-8
o B13 14 3-4, 7-8, 9-10, 11-12, 13-14
Blg 10 3-4, 7-8D, B8-10=®
B1S% B 3=4=, -8
Bl6 10 3-4, 7=8%,-9=-10
B17 12 7-87, 11-12
B18 8 2-3, 3-4, 7-8
B1S 10 0-1, 7=8<,.9=10
B20 8 1=2, 7=8*
B21 8 3=-4S, 5-6, 7-8*¢
B22 10 3-4, 5-6, 7-8+%, 5-1C
B23 8 1-2, 3-4, 5-6, 7-8"
B24 8 3’4' 5“’6' 7"'83
B25S 8 3"4' 5“’60 7‘8”
B26€ 8 3=-48, &-62, T-6"

S = Matrix Spike
D =Duplicate
* = Sample Split with EPA Oversight

Pate

Collected

2/10/€¢
2/12/€€
2/12/E¢
2/13/8¢
2/13/€¢
2/13/6¢
2/14/¢86
2/14/6¢€
2/.7/8%
2/23/8¢
2/14/8¢
2/17/8¢
2/17/8¢
2/.5/E¢€
2/2C/886
2/2C0/886
2/2C0/%22
2/2./E¢
2/24/286
2/24/86
2/28/E¢

~ oz e
£/23/%8¢2
&




-

s o

3 _Subsu ce So in a

A total of 26 subsurface soil borings, labelled B-1 through B-
26, vere included as part of the RI investigation. The
subsurface boring samples were taken in four general areas: the
approximate area of the former aeration and f£inal settling
lagoons southwest of the CLTL terminal building; the former final
settling lagoon overflow area; the area of the former primary
settling lagoons; the fallow field west of the site (background
or control area.) Plate 1 shows the location of the subsurface
borings at the CLTL site. ‘

Eight borings were located xoughly 50 feet apart within each of
the three areas on site. The presence of concrete fill material
in the lagoons southwest of the CLTL terminal building area made
it difficult to install subsurface borings in the central
portions of these lagoons. Two borings were installed in the
background area.

The borings were completed by J.E. Fritts and Associates of
Kirkwood, New Jersey, in the presence of EPA's oversight
contractor (GCA). Continuous split spoon samples were collected
at each location using two-inch diameter stainless steel spoons
equipped with sand traps following the method ASTM-D1586-67.
Because the soil encountered in the borings was very cohesive, it
was possible to collect samples at most locations without
auguring, by driving the split spoon sampler with a 140-pound
hammer. One sample, B6, was augured and sampled through the
auger to avoid problems created by running sand. Roughly half of
the borings were installed using the truck-mounted rig. Because
of access problems created by soft, swampy soil incapable of
supporting the truck-mounted rig, the xemainder of the borings
were driven with a 140-pound hammer mounted on a portable tripod.

Boring depths ranged from 8 to 17 feet below the surface. Field
personnel described the soil in the split spoons lithologically
and scanned the sample visually and with a Foxboro OVA for
evidence of organic contamination. Appendix M presents the
geologic logs of the subsurface soil borings. Selected samples
were submitted for laboratory analysis fxom each of the 26
borings. 1In borings that showed evidence of contamination, at a
minimum, the uppermost sample within the apparently contaminated
zone and the deepest sample from the boring were submitted for
analysis. Table 3-6 lists the boring depths, the samples '
submitted for analysis, and the samples split with EPA's
oversight contractor. '
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Completed

Total

Depth

Zocation (feet)
Bucket 2Auger

AG-1 3.5

AG-2 2.8

' AG-3 3

AG-4 2.5

* = Sample Sgl

—‘h--

TABLE 3-9
Bucket Auger Sampliag
for the Rexnedial Investigation
at the CLTL Site

Saxple Interval

Submitted f£ozr Analysis Date
(feat Delow grouand surface) Collected
0.5-1.0, 3.0-3.5= 3/10/88

0.5-1.0, 2.2-2.8

0.5-1.0, 2.5-3.0

0.5-1.0, 2.0-2.5*"

it with ErfA Oversight

~ = Matrix Spike and Matrix Spike Duplicate Collected

3/iC/E¢
3/20/E8

3/30/868

ERLTY

7
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® . Figure 3=7 . ? _,

Locatlon of Bucket Auger Soil Samples and Shallow Soll Samples _—
Collected in the Remgjﬁal Investigation at the CLTL Sile/ - >

o 3| Bucket Total Sheflow Sof  Tolad
Auger Dapi_%__ Locellon Depih
AG-Y 35 31-319 1.8
AG2 28
AG-3 3O
AG-§4 25
EXPLANATION
- $68 Locatlon of Shaflow Soll Semple
. ’ ’ji "§SA6 AG-1® Location of Bucket Auvger Sample
A(f:l‘s OAG-A// * Note: Lw-wc bass developed by NUS
N— ' n EPA
'y / : © . a& 100 0 100 200 -
e § 7 5 ’ . . VL Al N
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The portion selected for VOC and TOX analysis was placed in a
laboratory pre-cleaned, four-ounce glass jar with a teflon~lined
lid. The remaining sample was homogenized in a stainless steel
bowl using a stainless steel spoon before being placed in a
laboratory pre-cleaned, one-liter glass jar with a teflon-lined
l1id. These samples were stored in a styrofoam insulated cooler
with ice packs until shipment to the laboratory. The SOP and
QAPP present additional details on chain-of-custody and sample
handling procedures.

To avoid possible cross contamination between borings, drilling
equipment and split spoon samplers were steam cleaned between
borings. Additionally, the split spoon samplers were
decontaminated using the procedure outlined in Table 3-3 between
each use. Following the completion of the soil sampling program,
J.M. Stewart, Inc., a New Jersey-licensed surveyor, surveyed the
location of each boring.

3.4.4 Bucket Auger Sampling

During March 1988, soil samples were collected from four bucket
auger holes labelled AG-1 through AG-4. Two of the bucket auger
locations (AG-1l and AG-2) lie in the containment area east of the
wastewater holding tank, and the remaining bucket auger locations
(AG-3 and AG-4) lie just inside the tree line, south of the
former aeration lagoons. Figure 3-7 shows the bucket auger
sampling locations.

The bucket auger samples range in depth from 2.5 to 3.5 feet
beneath the ground surface and were collected using a hand-held
bucket auger. The soil in each auger hole was described
lithologically and scanned visually and with a Foxboro OVA for
signs of organic contamination. Appendix N presents a geologic
description of the soil encountered in each bucket auger hole.

Two samples from each bucket auger hole were submitted for
analysis. These were collected from 0.5 to 1.0 foot below the
surface and within 1 foot of the water table. Table 3-7 lists
the sample depths of each bucket auger along with the matrix
spike and matrix spike duplicate samples and samples split with
EPA's oversight contractor (CDM). The portion selected for VOC
and TOX analysis was placed in a laboratory pre-cleaned, four-
ounce glass jar with a teflon-lined 1lid. The remaining sample
was homogenized in a stainless steel bowl using a stainless steel
spoon before being placed in a laboratory pre-cleaned, one-liter
glass jar with a teflon-lined 1lid. These samples were stored in
a styrofoam insulated cooler with ice packs until shipment to the
laboratory.
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TABLE 3-8
Shallow Soil Sampling
Completed for the Remedial ZInvestigstien
at the CLTL 8ite

PRS-

[SIER

g

[

. * = Sample Split with EPA Oversight

“ = Matrix Spike and Matrix Spike Duplicate Taken

Total _
Depth : 8ample Interval Date
location (feet) (feet below gzouand sgurface) Collected
Shallow Scil Saxples
s1 1.5 0.52-1.5 2/28/8¢€
€2 1.5 0.5%=1.5% 2/28/86
£3 1.5 0.5==1.8 2/28/86
£4 1.5 0.5-1.5 2/28/E¢6
() 1.5 0.5-1.5 2/28/86
€6 1.5 0.5-1.5 2/28/E€
g7 1.5 0.5-1.5 2/28/86
SE 1.8 0.5-1.5 2/2E/BE
§9 1.5 0.5-1.5 2/28/8¢€
s10 1.8 0.5-1.5 4/2/5¢
s11 1.5 0.5-1.5 4/3/8%
€12 1.8 0.5=-1.5 4/3/E¢€
€13 1.% 0.5=1.5 4/3/8¢
S14 1.8 0.5-1.% 4/3/E¢
g15% 1.8 0.5~=1.5 4/376¢
s1¢6€ 1.5 0.5-1.0 3/11/88
s17 1.8 0.85=1.0 3/11/8BE
18 1.5 0.5=1.0 3/11/E8
s$19 1.8 0.8==1.0 3/118E
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To avoid possible cross contamination within and between bucket
auger holes, field personnel decontaminated the bucket auger
using the wash and rinse procedure described in Table 3-3 prior
to collecting each sample. Following completion of each auger
hole, the hole was backfilled with cuttings beginning with those
taken from the deepest part of the hole and finished with
cuttings from the shallowest part of the hole. In April 1988,
J.M. Stewart, a New Jersey-licensed surveyor, surveyed the
location of each bucket auger hole.

3:.4.5 Shallow §oi1 Sampling

ERM collected shallow soil samples at the CLTL site in February
and April of 1986 and again in March of 1988. The 1986 shallow
soil sampling included 15 samples, labelled S-1 through S-15,
collected from the gravel truck parking lot/driveway area and
other high traffic areas at the CLTL terminal. The 1988 shallow
soil sampling included four additional samples, labelled S-16
through S-19, collected from natural depressions downgradient of
the former aeration lagoons (S-16 and S-17) and the enclosed
settling tank (S-18), and at one location adjacent to the former
settling lagoons (S-19). Figure 3-7 and Plate 1 show the shallow
soil sampling locations at the CLTL site.

Over the years, the truck parking lot/driveway area and other
high traffic areas at the CLTL terminal have been treated with a
dust suppressant, and, as a result, aré covered with a hard, two-
to six-inch thick buildup of asphalt-like material. Field
personnel used a pick and shovel to remove the asphalt-=like
material overlying the shallow soil; the surficial 0.5 foot at
locations S-16 through S-19 was removed easily with a bucket
auger. The shallow soil samples submitted for analysis were
collected between 0.5 and 1.5 feet below the asphalt-like surface
material. :

The soil sample to be submitted for laboratory analysis was
collected using a hand-held bucket auger. Each sample was
scanned visually and with a Foxboro OVA for signs of possible
organic contamination. Appendix 0 presents the lithologic
description of soil encountered in each shallow borehole.

The portion selected for VOC and TOX analysis was placed in a.
laboratory pre-cleaned, four-ounce glass jar with a teflon-lined
lid. The remaining sample was homogenized in a stainless steel
bowl using a stainless steel spoon before being placed in a
laboratory pre-cleaned, one-liter glass jar with a teflon-lined
lid. These samples were stored in a styrofoam insulated cooler
with ice packs until shipment to the laboratory. The SOP and
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QAPP present additional details on chain-of-custody and sample
handling procedures. Table 3-8 lists the shallow soil samples
collected along with the samples split with EPA‘s oversight
contractor and the matrix spike and matrix spike duplicate
samples collected.

To avoid possible cross contamination within and between each
shallow hole, prior to collecting each sample, the bucket auger
was decontaminated using the wash and rinse procedure outlined in
Table 3-3. Folloving completion of the shallow soil sampling
program, J.M. Stewart, a New Jersey-licensed surveyor, surveyed
each shallow soil sampling leocation. The locations of soil
samples S-10 through S-14 are approximated, as CLTL did not
provide surveyed locations for these samples locations.

3.4.6  Supplemental Soil Sampling to be Conducted by EPA

EPA is conducting a supplemental soil boring and sampling program
at the CLTL during the winter and early spring of 1990, to
further delineate soil contamination in and around the former
wastewater lagoons. This soil boring/sampling/analysis program
included the following:

- Three soil borings will be drilled along the center axis of
each of the three former settling lagoons which were located
east of the terminal building. These soil borings will be
drilled to at least a depth of 24 feet. Continuous split
spoon samples will be taken to & depth of 12 feet to confirm
the extent and completeness of CLTL's excavation of these:
lagoons. These samples will be visually inspected to
determine if staining or sludges are present. The samples
will also be screened for VOCs with an Organic Vapor
Analyzer (OVA) and a photoionization detector. Samples
taken from the upper 12 feet of the boring which exhibit
visual staining, sludge layers or levels of VOCs above 1
ppm, or above the established background level, will be sent
to a CLP laboratory for Target Compound List (TCL) analyses.
Soil samples will be taken at three-foot intervals from
depths of 15 to 24 feet and submitted for TCL analyses. In
the event that contamination is detected below 24 feet,
screening will continue and samples taken until the ,
screening process shows the soils to be visually "“clean® and
the OVA and photoionizer detector shows concentrations of
VOCs to be below 1 ppm or background levels. Four perimeter
borings will be drilled along the edge of the three former
settling lagoons to a depth of 24 feet to confirm the
boundaries of these lagoons. Samples will be collected from
the perimeter borings at three-foot intervals and screened
for contamination as described above.

3=21
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- Three soil borings will be drilled along the center axis of

a possible former settling lagoon located south of the
active terminal area. These soil borings will be drilled to
a depth of 15 feet. Continuous split spoon samples will be
taken and screened for possible TCL analyses as described
above. Four perimeter borings will be drilled along the
edges of the possible former settling lagoon to a depth of
15 feet. Samples will be collected form the perimeter
borings at three-foot intervals and screened for -
contamination as outlined above.

- Five soil borings will be drilled along the center axis of

the two aeration lagoons and final gettling lagoon located
south of the active terminal building, adjacent to the
wetlands area. These borings will be drilled to a depth of
21 feet. Split spoon soil samples will be taken
continuously from the surface to a depth of 10 feet and then
at three-foot intervals to a depth of 21 feet. Samples will
be screened and retained for TCL analyses as described
above. Six perimeter borings will be drilled for each
lagoon with two borings on the "long® side and one boring on
the "short™ side of each lagoon. These perimeter borings
will be drilled to a depth of 21 feet, sampled every three
feet and screened as outlined above.

- Approximately 25 shallow soil samples will be taken in the
active terminal/parking lot area in a grid to be established
by EPA. Soil samples will be taken at a depth of 6 to 12
inches and each sample will be analyzed for TCL.

The results of the EPA soil boring/sampling/analysis program will
be compiled in a supplemental remedial investigation report.

3.5 Wetlands Sampling and Investigation

Although the wetlands investigation was originally envisioned to
be part of the RI, analysis of preliminary sediment and surface
water sampling results indicated that additional investigation
would be required to define the nature and extent of wetlands
contamination. EPA has decided to complete the investigation of
the nonwetlands portion of the site and address the wetlands as a
separate study or operable unit. Although some of the wetlands
data are discussed in this RI, such as the analytical results of
ground-water samples obtained in the well points, a complete
discussion of these data will be provided in a future report.
All available wetland sampling data are provided in Appendix E.

The interpreted results of the electromagnetic survey conducted
in the wetlands are shown on Plates 2 and 3. Plate 6 shows all
wetland, lake and stream sediment, surface water and well point

sample locations.
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¥ell No.

ia
24
3A
4A
74
84

iB
2B
2C
2D
3B
4C
SA
6B
7B
9C
10C

ic
4D
64
10D

Note: Honitoring wells 4C, 54, and 4D are flush-mount wells, and,

TABLE 3-9

MONITORING WELL ELEVATIONS

Ground

17.86
6.60
6.66
6.47

13.90
9.98

18.04
6.37
6.75
6.64
6.38

e

1i.23
14.58
9.32
4.79

18.06

10.84
4,72

Quter
Casing

19.58
8.78
9.82
8.94

16.19

11.98

20.05
8.75
8.76
8.71
9.23

e

12.46

16.60

i31.23
6.07

20.05

12.88
6.22

Inner -
Casing

19.39
8.67
9.66
8.75

15.87

11.64

19.90
8.48
8.49
8.63
8.94
8.08
7.73

12.42

16.41

11.01
5.95

19.34
7.99
12.75
6.15

therefore enly inner easing elevations are reported.
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WLL No.

VY
18
ic
2A
2B
2C
2D
3A
4c
4D
S5A
6A
€éB
7A
7B
8A
oC
10C
10D
Upper Moss Branch
Lover Moss Branch

9C
7B
7A
6A
6B
BA
4A
SA
4C
4D
10C
10D
3B
3A
ic
1B
1A
2C
2D
2B
2A
Upper Koss Branch
Lover Moss Branch

TABLE 3-10

FIRST ROUND

TIME

0926
0924
0920

. 0939 .

0937
0936
0931
0912
0850
0851
0848
0836
0837
0833
0830
0841
0825
0901
0902
0945
0846

SECOND ROUND

iia3
1127
1129
1132
1134
1136
1139
1143
1145
1147
1155
1136
1201
1203
1210
1211
1213
1221
1224
1226
1227
1234
1142

DEPTE TO BATER
(FEET)

11.85
14.89 .
14.34
03.74
03.60
03.72
04.25
04.81
03.90
03.88
03.59
08.54
08.35
i0.98
11.76
06.88
06.01
01.39
01.98
07.15
01.69

06.25
11.70
i10.98
08.48
07.89
06.92
03.92
03.46
03.79
03.76
01.32
01.96
04.28
04.81
14.48
14.85
11.86
03.72
04.15
03.39
03.75
07.14
0i.64

€
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¥ELL NO.

eC
7B
7A
6A
6B
BA
44
54
4C
4D
ioC
10D
3B
34
ic
1B
ia
ac
2D
2B
24
Upper Moss Branch
Lover HMoss Branch

24
Lover Hoss Branch
Upper Moss Branech

TABLE 3~10

(eont’d)
THIRD ROUND

TIHE

1415
1419
1420
1421
1423
1426
1427
1432
1434
1435
1641
1440
1447
1649
1455
1456
1457
1504
1505
1506
1508
1514
1430

POURTE ROUND

1742
1745
1748
1730
3753
1756
1759
1807
1811
1813
1820
- 3821
1848
1850
1845
1826
1830
1832
1835
1805
1856

DEPTE YO0 UATER

06.18
311.60 -
11.00
08.17
08.09
06.88
03.96
03.08
03.44
03.52
01.25
0i1.81
04.23
04.81
314,38
14.82
11.88
03.70
04.14
03.63
03.78
07.12
0.57

06.14
11.49
10.96
08.24
07.68
06.82
03.94
03.23
03.35
03.32
046.19
04.77
14,46
14,87
131.87
03.69
04.19
03.59
03.75
0.95

07.07



TABLE 3-10

{eont’d)
VELL NO. TIME DEPTE TO VATER
: (FEET)
1A 1139 12.12
1B 1145 15.54
1C 1142 15.22
2A - 1129 04.25
2B 1125 04.10
2B(1) 1127 04.10
2C 3120 04.29
2D 1123 04.90
3A 1114 , 05.38
. 3B 1112 04.85
| A 1059 04.50
L - 4C 1048 04.40
4D 1046 04.47
I SA 1052 04.05
6A 1035 - 09.11
6B 1038 08.90
» . 74 1026 : 11.55
} 7B 1024 12.30
K 8A . 1085 07.54
i 9C 1019 ~ 06.80 (1)
{ 10¢ 1104 * 01.90
. 10D 1106 -, 02.57
10D(1) 1107 - 02.57
{
! (1) Measurement taken tvice as 8 QA check
{ (2) (?) Reading taken is suspect due to blockage in wvell

s
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BECTION 4

REBULTS AND DI8B8CUSSION

4.1 Hydrogeology

The hydrogeologic investigations at the CLTL site have mainly
focused on the first 150 feet of unconsolidated sands, silts and
clays below the site, located within the upper zone of the
Potomac-Raritan-Magothy Aquifer System. The base of this zone of
investigation is defined by a locally continuous clay layer.
Based on the ground-water sampling conducted to date, the CLTL
site-related ground-water contamination appears to be restricted
to this zone above the locally continuous clay layer.

The objectives of the hydrogeologic investigation are to:

1. define the nature and extent of ground-water
contamination;

2. to identify hydrogeologic factors that control or
influence the migration of contaminants away from CLTL
former wastewater lagoons; and

3. to determine aquifer characteristics needed to evaluate
the feasibility of various ground-water remediation
alternatives.

4.1.1 Regional Hydrogeology

The Potomac-Raritan-Magothy Aquifer System is the major water-
supplying formation in Logan Township. Barksdale (1958), Hardt
and Hilton (1969) provided basic information on the geology of
the Potomac Group-Raritan Formation. In general this aquifer
system can be described as a group of water bearing zones
separated by discontinuous confining units, each having extremely
variable vertical and horizontal extent.

The Potomac-Raritan-Magothy Aquifer System can be divided into an
unconfined, water table aquifer, a shallow leaky artesian aquifer
and a deeper artesian aquifer. The confining layer that
separates the shallow and the deep artesian aquifers is found at
elevations of 75 feet below MSL near the Delaware River to 160
feet below MSL at the southeastern portion of the township. The
total thickness of the shallow artesian and the water table
aquifer ranges from 100 to 180 feet.

4=1
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Commonly, the uppermost zone of saturation is referred to as a
water table aquifer. Recharge to the water table aguifer occurs
throughout the township by the infiltration of rainfall into
porous, permeable and unsaturated sands, silts and gravels
exposed at the surface. Topographic lows such as streams, swamps
and lakes are discharge points for the water table aquifer. 1In
addition to discharging to surface water bodies, the water table
aquifer also recharges the shallow artesian aquifer system
because there is generally a downward hydraulic gradient
throughout the Township. The confining layers found below the
water table aquifer usually cannot be traced very far laterally
which indicates that they do not provide a barrier to the
downward migration of ground-water contaminants (NJDEP, DWR,

1982).

The shallow artesian system can consist of several water bearing
zones separated by clay layers or alternatively, a single water
bearing zone. It is assumed that all of the water bearing zones
are hydraulically connected, at least on a regional scale.

Previous work has concluded that the shallow artesian system is
recharged by vertical leakage from the water table and discharges
into the Delaware River, some of its tributaries and pumping
wells. In areas where heavy pumping is occurring, such as at the
Monsanto facility in Bridgeport, the opposite case may exist,
that is the river system may be recharging the aquifer.

- 4.1.2 Public Water Supply Sysfems

The Potomac-Raritan-Magothy aquifer system is the major source of
water for the Bridgeport area. Increased pumpage in the area,
during the past thirty years have caused regional declines in
water levels. At the Monsanto facility, approximately 3 miles
west of the CLTL site, water levels have declined approximately
thirty feet since the early 1960's. Such major changes in water
levels have almost certainly changed ground-water recharge and
discharge flow patterns.

The public wells serving the Logan Township area are owned by the
Pennsgrove Water Supply Company and the Pureland Water Company.
The Pennsgrove Water Supply Company well is located near the
intersection of the Pennsylvania-Reading Seashore Lines railroad
and Mechanic Street, 1 mile west of the CLTL site. This public
water well draws 50,000 gallons per day from a depth of 89 feet
below ground level. This well services approximately 180
connections and a total estimated population of 550 people in the
Bridgeport area (NJDEP, DWR, 1982).

The two Pureland Water Company wells are located on opposite

4=-2
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’ sides of Interstate Highway 295 east of its intersection with

Route 662 (High Hill Road), approxlmately two miles southwest of
the CLTL site. These wells service approximately 700 connections
with a total estimated population of over 2000 people (NJDEP,

DWR, 1982).

There is no evidence at this time that the ground-water
contamination problem that has been identified at the CLTL
Superfund site has adversely affected the water guality of any of

the public water supply wells.

Private Water Wells = In the northern portion of Logan Township,
most newver private wells use the shallow artesian aquifer.

However, many older wells still use the water table aquifer. A
few private wells use the deep portions of the shallow artesian
aquifer as do local large capacity industrial supply wells.

Recently there has been a shift towards the use of deeper wells
due to contamination of the shallower aguifer zones (NJDEP, DWR,

1982).

The wells that have the greatest effect on water levels in the
Logan Township area are the Pennsgrove Water Supply Company's
Bridgeport well, the Pureland Water Company’s wells along
Interstate Highway 295 and the pumping well at the Monsanto
facility. The drawdowns that result from the pumping of
residential wells are generally very limited, however, the
combined effect of the pumping of several residential pumping
wells concentrated within a certain area could influence local
ground-water flow conditions (NJDEP, DWR, 1982).

/

4.1.3 Description of Aguifer Subzones

Four agquifer subzones were defined above the locally continuous
layer of clay based on the depth at which these monitoring wells
are open to the aquifer (screened interval) and the type of
ground-water level changes that have been observed in response to
tidal influences and production well pumping. Other than a small
clay lens in the eastern part of the site, there generally are no
well differentiated stratigraphic changes that define the
vertical extent of these aquifer subzones. The change in the
agquifer characteristics from one agquifer subzone to the next is
probably a gradational one as no continuous confining layers or
high permeability layers have been identified. The aquifer
subzones described in this RI are referred to as the shallow,’
upper intermediate, lower intermediate and deep aquifer subzones
and are described below. All four of these subzones lie within
the upper zone of the undifferentiated Potomac Group-Raritan
Formation.,

. 3433



" . The shallow subzone is defined as the unconsolidated sediments

between the ground surface and -20 feet MSL. Geologic logs of
monitoring wells and subsurface borings installed at the CLTL
site (Appendices F and M) indicate that the shallow subzone
consists primarily of fine to coarse grained, tan to light brown
quartz sand and fine to coarse grained guartz gravel with trace
amounts of sand-sized feldspar, very fine grained lignite and
heavy minerals, intermixed with varying amounts of brown to
orange, fine to medium grained guartz silt. Generally, silt- and
sand-sized particles in the shallow subzone are subangular to
subrounded and moderately well sorxrted.

Peat layers were encountered in some of the ground-water
monitoring wells installed in the wetlands area adjacent to the
CLTL site. The peat layers encountered in these wells ranged
from 2 to 9 feet thick. No peat was encountered in some of the

wetland wells.

Laterally discontinuous white to medium gray clay layers are
found throughout the shallow subzone ranging in thickness from
less than an inch to several feet. Laboratory analysis of
shallow aquifer unit clay samples collected with Shelby tubes
indicated that these clays have an approximate hydraulic
conductivity of 1.65 x 10-5 cm/s (Appendix H). An analysis of
water levels measured in ground-water monitoring wells in the
shallow agquifer subzone indicate that these clay layers do not
significantly effect the flow of ground water in this unit.

Monitoring well 2-B had been considered to be within the upper
intermediate subzone but is now classified as a shallow subzone
well because it does not show water level changes related to
tidal influences which is seen in all other intermediate subzone
wells. In addition, its screened interval is considerably
shallower than the other upper intermediate subzone monitoring

wells.

Slug tests conducted in shallow subzone monitoring wells
determined average hydraulic conductivities of 1.33 ft/day
(Nguyen and Pinder method) and 5.7 £t/day (Hvorslev method) (Table
4.1). In general these values appear to underestimate the
hydraulic conductivity of this subzone. A hydraulic conductivity
in the range of 30 to 50 ft/day would be more typical for the
types of sands and gravels described in the shallow subzone well

logs.

The Nguyen and Pinder method of deriving hydraulic conductivity
values appears to underestimate these values for all of the
agquifer subzones. Therefore, only the Hvorslev derived values,
which consider the effect of the sand pack around the well
screens, are discussed in this report.

4-4
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Hydraulic Conductivity Values Determined by Slug Testing at (he CLTL Sile

----- Nguyen and Pindes - -~ - -« ]---- Hvorsley ceeean-
Sand Scresn 8
Pack Sceen Boring  Casing MHydraulic  Specillc) Time ¢42in{l/r) r220n(L/R)
length Lengih Radivs  Radius Condutl.  Storage| Lag 2L To 2L To
Yarlable L 0 R v c3 A K1 S| To K2 K3
Units i L] ! {1 fvday 9700 smc fiday fi/day
Shaflow
1A 7 8 0.2% 0.083 2.219 35.3 1.86 0.44] 120 2.0 1.2
2A 7.3 8 0.25% 0.083 3.8 80 1.88 .76 7.5 32.5 18.0j
134 7.5 5 0.25 0.083]° 2.59 72.7 1.06 0.52f 38 6.8 3.7
4R 7 S 025 0.083 1.95 425 1.37 0.39] 52 4.7 2.7
7A B.% 5 0.25 0.083 1.4 39.8 0.46 0.28], 42 5.8 2.9
EYEIage 1.33 0.48 10.4 5.7
Uppar Inl.
18 39 10 0.25 0.083] 2.13 50 0.63 0.29] 5.9 28.9 7.3
2C 9 5 0.25 0.083 n na ™ mal 3.2 76.2 37.0
3B 20 1¢ -0.25 0.083 na ha na na| 2.8 54.8 25.1
8 35 10 0.25 0.083 2.08 50 0.62 0.21] 12 19.9 3.5
aVBIAGD 0.62 0.29 47.7 21.9
Lower (ni.
20 15.50 (0.00 0.2% 6.083 2.03 60.00 0.50 06.20 15 9.5 5.3
4C 59 10 0.25 0.083 2.84 50 0.85 0.28] 9.5 15.0 3.3
60 16 10 0.25 0.082 n na na nal 33.5 4.3 2.3
averags 0.67 0.24 9.6 3.6
Dazp
ic 19 10 0.25 0.083] 2.78 78.9 0.52 0.28) 10 14.3 8.8
4D 17 i0 06.25 0.083 na na ) na| 52 2.7 7.4
Everaga - 0.52 0.20] 8.5 4.1
Notes: X 1 : Hydraulic Conduciivity by the Nguysn & Pinder {1985) mathed (Assumes no sand pack

K 2 : Hydraulic Conductivity by the Hvorslay {1951) mathed (Assuming no sand pack)
K 3 : Hydraulic Conduciivity by the Hvorslev (1951) meihod (Assuming sand pack ol tengih L and radius R)
NA: Siug Test data nol analyzed using this mathed
Appandin J provides addilional calculations, daia plots and reference material for slug iesis.
Monitoring walls 2B, 5A, and BA were slug lasied, howaver, data from these wells was nol suilable lot analysis.
Slug issis perlormed: June 1986
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. The shallow agquifer subzone exhibits the highest water levels

observed on-site and its water levels xespond to precipitation
events but, unlike the deeper aquifer subzones, does not respond
to tidal influences.

The intermediate aquifer was divided into two distinct subzones

.after a review of the pump test water level data indicated that a

clay layer in the central portion of the site formed a fairly
effective hydraulic barrier between the upper and lower parts of
the intermediate subzone.

The upper intermediate aquifer subzone is defined as occurring
between -20 feet and approximately =65 feet MSL. Well log
descriptions of upper and lover intermediate agquifer subzone
monitoring wells indicate the sediments comprising these subzones
are generally the same as those found in the shallow subzones
consisting of medium to coarse grained quartz sand and gravel
with lesser amounts of feldspar, lignite and heavy minerals that
occur in moderately well sorted beds.

White to medium gray, moderately stiff discontinuous clay layers
up to several feet thick were encountered throughout the site in
the upper intermediate aquifer subzone. Laboratory determined
hydraulic conductivities of these clays range from 2.04 x 10-7
cm/s to 7.99 x 10-5 cm/s (Appendix H).

Approximate hydraulic conductivity values of 0.62 ft/day (Nyugen
and Pinder method) and 21.9 ft/day (Hvorslev method) (Table 4-1)
vere derived from slug tests conducted in upper intermediate
subzone monitoring wells. Again, the Hvorslev method appears to
provide values that are closer to the 30 to 50 ft/day range that
would be expected for the types of sediments descrlbed in the
upper intermediate subzone well logs.

The lower intermediate subzone is defined as occurring between
approximately =65 feet and =95 feet MSL. The sands and gravels
that are found in the lower intermediate subzone are generally
the same as the shallow and upper intermediate subzones.

The lower intermediate aquifer unit is characterized by
variegated and red clay units that extend over much of the
central and eastern parts of the CLTL site where the presence of
these clays mark the boundary between the upper and lower
intermediate aquifer subzones. Laboratory determined hydraulic
conductivities for these clays range from 5.5 x 10-7 cm/s to 1.3
X 10-4 cm/s (Appendix H).

Slug tests performed in lower intermediate subzone monitoring
wells determined approximate hydraulic conductivities of 0.67
ft/day (Nguyen and Pinder method) and 3.6 ft/day (Hvorslev :
method) (Table 4-1). Considering the fact that sediments in the

4=5
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lower intermediate subzone are essentially the same as those
found in the upper intermediate subzone, which had an average
slug test derived hydraulic conductivities of 22 ft/day, it would
appear that these slug test derived values underestimate the
hydraulic conductivity of this subzone. The pump test conducted
by NUS (1984) at the adjacent BROS Superfund site, which tested
an equivalent aquifer subzone, determined a hydraulic
conductivity of 43 ft/day and transmissivity of 45,000 gpd/ft.

The deep subzone is defined as occurring between approximately
=95 feet and =150 feet MSL with the locally continuous layer of
clay forming the base of this unit. Four ground-water monitoring
wells were installed in the deep aquifer unit. The sediments
that comprise the deep aquifer unit are generally the same as
those of the shallow and intermediate units although the deep
unit sediments appear to be a little more fine-grained. A layer
of red clay ranging from 10 to 38 feet thick marks the upper
boundary of the deep agquifer unit. ‘White to gray clay units
predominate throughout the rest of the deep aquifer unit.

Slug tests conducted in the deep subzone monitoring well 1-C
determined a hydraulic conductivity (K) value of 0.52 ft/day
(Nguyen and Pinder method) and 4.1 ft/day (Hvorslev method) (see
Table 4-1). These slug test derived values appear to
underestimate the hydraulic conductivities of the deep subzone
sediments which, based on the well log descriptions, would be
expected to have hydraulic conductivities in the range of 20 to

40 ft/day.

Observed changes in water level elevations due to tidal
influences are approximately 0.1 foot, about one half of the
amount of tidal variation observed in the lower intermediate and
deep aquifer subzone. The amount of observed tidal influence on
water levels in ground-water monitoring wells is an indirect
indicator of how confined the aquifer unit is at the depth of the
screened interval of the well. Generally, the degree of observed
tidal influences on water level elevations increases with depth

at the CLTL site.
4.1.4 Development of Water Leve aps

The relatively flat water levels/potentiometric surfaces at the
CLTL site require precise water level measurements in order to
define the direction of ground-water flow in each of the aquifer
subzones. Measurement errors as low as 0.1 to 0.3 feet could
significantly effect conclusions regarding ground-water flow
patterns.

The quality of the previous sets of ground-water elevation data
obtained by CLTL was reviewed before developing ground-water
elevation maps. Only the most recent set of water level

4-6
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O measurements obtained as part of the April 1988 pump test were
selected to be used to develop ground-water elevation maps. These
measurements were the only measurements which were cross checked
with another ground-water elevation measuring device that had
been calibrated to steel tape ground-water elevation
measurements.

A preliminary comparison of the April 1988 water level elevations
made by hand using an electric depth to water meter with the
elevations collected by the Hermit automatic data xecorders
identified inconsistencies which suggested that difficulties were
experienced with some of the data recorders. In some cases, the
two data sets differed by a constant static shift. In these
instances a constant static shift was applied to the electronic
data logger values so that they would more closely agree with the
hand depth to water meter measurements.

CLTL's contractor (ERM) attempted to correct some of these data
by applying two different static shifts to the same well over
different time intervals. EPA does not agree with this approach
because the need to apply two different static shifts indicates
that the difference between the electric data loggers and the
steel tape measurements changed over time. Therefore, the
accuracy of the electric data loggers measurements obtained in
between the times when steel tape measurements were taken cannot

. be predicted.

In other cases ERM applied a constant static shift to electric
data logger recordings for which no constant static shift could
be calculated, because the data logger values were greater than
the hand depth to water meter during one measurement, but less
than the hand meter values at the next measurement. Although the
use of an average positive or negative static shift in these
cases would correct some of the values, it could actually
increase the error for other values.

It was determined that 9 of the 25 water level elevation
recordings made by the electric data loggers can be utilized with
confidence as accurate indicators of ground-wvater elevations.

The water level maps developed in this RI will rely mainly on the
hand depth to water meter measurements which were calibrated to
steel tape measurements before the aquifer pump test began. It is
noted, however, that the draft RI did not state what type of
electrlc hand depth to water meter was used nor the accuracy of
this type of instrument.

No surface water level measurements were taken at Cooper Lake and
no accurate surface water level measurements are available for
Moss Branch during the April 1988 round of ground-water level
measurements. Without these data no definite conclusions can be

’ made concerning surface water/ground-water interaction.

4=7
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Questions also exist concerning the elevation of the surface of
the organic mat of the wetlands area adjacent to CLTL. Surface
wvater elevation data will be collected during the wetlands
operable unit RI which will address the nature and extent of
CLTL-related contamination in the adjacent wetlands.

The April 1988 pump test results vere only used in a qualitative
manner due to numerous guestions concerning the pump test data.
The problems with the pump test data include: 1) the pump test
was begun without oversight by EPA contractors; 2) some of the
electric data loggers appear not to have been functioning
properly; 3) questions on the reliability of some of the hand
depth to water meter measurements (no description of the type or
manufacturer of the water level meter was provided); 4) questions
on the accuracy of the rain gauge data; 5) surface water level
measurements were not taken; and 6) the pump test was begun
during or immediately after a period of rainfall.

One anomaly associated with the pump test data is that the
reported water levels measured in the CLTL production well
immediately before and after the pump test are higher than
ground-vater elevations measured in monitoring wells screened in
the same aquifer subzone. Ground-water levels in the production
well would be expected to be relatively low due to the cone of
depression that might develop in the ground-water elevations as a
result of long-term pumping as well as pumping during the pump
test. This discrepancy suggests that some error was involved
with these measurements. The April 1988 pump test data produced
by CLTL are provided in Appendices P, Q and R, however only the
hand depth to water level measurements presented in Appendix Q
(Table Q-10) were utilized in developing ground-water elevation
maps after they were converted from depths from top of well
casing to depths relative to mean sea level.

4.1.4.1 Ground-water Level Measurements Conducted by EPA

EPA's contractor, CDM FPC conducted four rounds of ground-water
level measurements in November 1989 and one rxround in December
1989. A morning rain storm event passed through the CLTL site
area while the November water level measurements were being
taken. This rainfall may have had a small effect on the water
level measurements. Weather conditions during the December 1989
water level measuring event were dry. As mentioned in Section
3.2.6.1, all water level measurements were taken with a Luftkin
steel water level tape measure graduated to 1/100 of a foot. The
vater level measurements, and the delineation of ground-water
flow directions for the various subzones, are discussed in
Section 4.1.5, below.
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4.1.5 Ground-wvater Flow Patterns

The ground-water flow patterns at the CLTL site are difficult to
define because the ground-water levels/potentiometric surfaces
are nearly flat and generally show less than 0.3 to 0.5 feet
relief across the CLTL site.

The CLTL site is located in an area of extremely low topography
where land elevations are generally less than ten or twenty feet
above mean sea level (MSL). The site is surrounded by wetlands
or lakes which have elevations of three to five feet above MSL.
In this type of situation it can be expected that ground-water
flow patterns in shallow aquifer units will be controlled to a
large extent by the configuration of the surrounding surface
water bodies. If the water table aquifer were to rise in the
vicinity of the CLTL site in response to added infiltration from
a severe rainstorm, the water table aquifer would discharge to
the surrounding surface water bodies taking the most direct path
from topographic highs to the topographic lows occupied by the
surface water bodies. Conversely, during dry periods, surface
wvater bodies may recharge the water table aquifer. The direction
of ground-water flow in the shallow water table aquifer would
therefore not be in one direction but rather in a number of
directions dependent on climactic as well as topographic
conditions.

Ground-water contamination has been detected in monitoring wells
throughout the CLTL site. Ground-water contamination appears to
have migrated away from the former wastewater lagoons radially in
all directions and there does not appear to be a preferred
direction of ground-water contaminant migration.

The extent of ground-water contamination can be used as a
secondary indicator of the direction of ground-water flow. Site-
related contaminants have been detected as deep as 123 feet below
MSL. Residential wells north of the CLTL site are contaminated
and the residents have been provided with an alternate drinking
water supply. The most highly contaminated zones of ground water
are located in the immediate vicinity of the former wastewater

lagoons.

4.1.5.1 Shallow Subzone

Water levels measured in the shallow aquifexr subzone are
approximately 0.3 feet higher than those measured in the
intermediate subzones and approximately 0.5 feet higher than
ground-water elevations measured in the deep subzone. This
indicates that a downward hydraulic gradient exists across the
CLTL site and demonstrates the potential for ground-water
contamination to migrate to deeper portions of the aquifer

4-9
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A map of measured ground-water elevations (April 23, 1988) for
the shallow subzone is shown on Figure 4-1. This map indicates
that shallow subzone ground water flows northwest. Contour maps
showing ground-water elevations in the shallow subzone for the
November and December 1989 water level measurements are presented
in Appendix U as Figures 5-1 to 5-5. These maps indicate that
ground-water flow is generally to the north-northeast. Even
though there is some variation in the direction of ground-water
flow for each of the six rounds of water level measurements, the
general direction of ground-water flow in the shallow aquifer for
all of the rounds is towards Cooper Lake.

There is approximately 0.2 feet difference in measured water
level elevations across the site. The ground-water velocity is
estimated to be 0.32 ft/day or 117 ft/year (given an average
hydraulic gradient of 0.002 and assuming a porosity of 0.25 and a
hydraulic conductivity of 40 ft/day (1.4 x 10-2 cm/sec).

4.1.5.2 Upper and lower Intermediate Subzone

No clear pattern of ground-water flow is discernable for the
upper and lower intermediate subzones during the April 1988 round
of water level measurements, although the data suggests a :
possible northward direction of ground-water flow (Figure 4-2).

A total of 0.45 feet difference exists between measured upper
intermediate subzone ground-water elevations across the site.
However, no consistent pattern in changes in ground-water
elevations is observed from well to well. For example, the
highest (well 2-~C) and the lowest (well 3-B) upper intermediate
subzone ground-water elevations wvere both measured in wells in

the wetlands which are only 400 feet apart.

Similar problems exist with the lower intermediate subzone
ground-water level data (Figure 4-3) for which a direction of
ground-water flow is extremely difficult to determine. A careful
inspection of figure 4-3 shows that well DW-1 is anomalous in
that it has the highest water level elevation (3.88 feet msl).

An inspection of the drilling log for well DW-1 (Appendix A)
reveals that this well is screened in a clay layer. Water may be
perched atop of this clay layer accounting for the high elevation
reading in well DW-1. If the water level elevation reading in
well DW-1 is disregarded, ground-water flow in the lower ‘
intermediate subzone is in an easterly direction.

Drillers logs for intermediate subzone wells in Appendices A and
F show that it is extremely difficult to separate the
intermediate subzone into upper and lower units based on the
variability of clays, silts and sands in this subzone. For this

4=10
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reason CDM FPC combined the upper and lower units into a single
intermediate subzone when determining the ground-water elevations
during the November and December 1989 measuring event. Figures
5-6 to 5-10 in Appendix U show ground-vater level elevations
measured by CDM FPC for the intermediate subzone. As shown in
these figures, the flow direction in the intermediate subzone is
in a north-northeasterly direction, toward Cooper Lake and Cedar
Swamp. Both the April 1988 data, along with the November and
December 1989 data show that ground water in the intermediate
subzone is moving toward Cooper Lake and/or Cedar Swamp.

Tidal effects are measurable in the intermediate subzone. As
shown in figures 5-6 through 5-10 of Appendix U, the change in
water level elevation between high and low tide ranged from 0.02
feet in well 2C to 0.50 feet in well 5A.

Another explanation for the difficulty in interpreting the
ground-water elevation data is that, like the shallow subzone,
the upper and lower intermediate subzone piezometric surfaces
appear to be essentially flat. The observed nonsystematic
variations in measured upper and lower intermediate subzone
ground-water elevations across the site may reflect very
localized ground-water level conditions due to stratigraphic
changes or they may reflect measurement error.

The ground-water gradient in the intermediate subzone is
approximately 0.045 feet/100 feet. A minimum ground-water
velocity of 20 ft/year can be estimated based on the fact that
the CLTL wastewater lagoons were active 27 years ago and in that
time CLTL-related contamination has migrated at least 800 feet
away from the former wastewater lagoons based on existing
monitoring well information.

The apparent radial distribution of ground-water contaminants
detected in the intermediate subzone may be explained by the
stratigraphic changes in this zone across the site. In addition,
ground-water mounding probably occurred around the vicinity of
the wastewater lagoons while the lagoons were still active.

4.1.5.3 Deep Subzone

Four monitoring wells are screened in the deep subzone at the
CLTL site. From the April 1988 data (Figure 4-4) it would appear
that ground water in the deep subzone is flowing radially from
wells 1=C, 4-D and 6-A toward well 10-D which is difficult to
explain. The November and December 1989 data is easier to
interpret. As shown in figures 5=11 to 5-15 of Appendix U, water
level measurements taken by CDM FPC in November and December 1989
indicate that flow directions in the deep subzone are to the
east-northeast.

4-11
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Flow directions in the deep subzone appear to be influenced by
tidal episodes. The first round of water level readings taken at
low tide (figure 5-11 of Appendix U) show a northeasterly
direction of flow. The second round of water level measurements,
(figure 5-12 of Appendix U) taken between low and high tides
indicate a change in flow direction to the east. By the high
tide cycle (figure 5-13 of Appendix U) the flow direction has
changed to a east-southeasterly direction. The fourth round of
measurements (figure 5-14 of Appendix U) show an easterly
direction of flow, similar to the second round. The difference
in water levels between low and high tide on November 16, 1989
ranged from 0.16 to 0.37 feet.

The gradient across the site for the deep subzone aquifer is

approximately 0,058 feet pexr 100 feet. It should be noted that,
because only four wells are screened in the deep subzone aquifer,
more wells may be needed to better define the flow directions in

this subzone.

4.1.6 Ground-water Quality

The analytical results describing ground-water quality are
grouped into four separate categories: organic compounds:
inorganic constituents (metals):; classical parameters (cyanide
and phenols) and water quality indicator parameters (Total
Organic Carbon, Total Organic Halogen, Chemical Oxygen Demand,
and Total Dissolved Solids); and tentatively identified organic
compounds (TICs). Table 3-4 presents a summary of the parameters
which were analyzed in ground water from the CLTL site.

For wells that were sampled two or three times, the discussion
presented in the following sections uses the highest
concentration detected in any sampling effort. These highest
detected concentrations will be indicated in parentheses
immediately after the name of the contaminant where they are

discussed in the text.

Isoconcentration maps of total volatile organic compounds
(volatile organics), total semivolatile organic compounds, and
total pesticides within each subzone accompany the discussion of
organic compounds in ground water. Maps showing the distribution
of metals in each subzone accompany the discussion relating to
inorganic constituents, classical parametexrs, and water quality
indicator parameters. In addition, median concentrations in the
Potomac-Raritan~-Magothy agquifer system as reported by Fusillo and
Voronin (1981) and relevant National Primary Drinking Water
Standards and Secondary Drinking Water Regulations are provided
for reference (Tables 4-2 and 4-=3).

4=-12
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MINIMUM, MEDIAN, AND MAXIMUM VALUES OP

Table 4-2

PERTINENT PHYSICAL AND DISSOLVED CHEMICAL PARAMETERS
IN TRE POTOMAC-RARITAN-MAGOTHY AQUIPER SYSTEM

REPORTED IN PUSILLO AND VORORIN (19581)

PARAMETER

Temperature (©C)

Specific Conductance
(umhos/cm)

PR
Organic Carbon (ug/L)

‘Dissolved Solids (ug/L)

Beryllium (ug/L)
Cadmium ng/L)
Copper (ug/L)
Lead (ug/l)

Zine (vg/L)

MINIMUM

12.7
+39

4.4

0.0
25,000

<1

<1
<10
<10

<4

MEDIAN

14.51
246

€.6
. 1,700
148,000
<1
2
<10
<10

MAXIMUM

26.0
4,200

8.3
108,000
2,200,000

8

22

930

47

600
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Table 4-3

U.S. PRIMARY DRINKING WATER STANDARDS
AND SECONDARY DRINKING WATER REGULATIONS
FOR SELECTED PRIORITY POLLUTANT INORGANIC
CONSTITUENTS AND INDICATOR WATER QUALITY

- PARAMETERS IN GROUND WATER AT THE CLTL SITE

PARAMETER MAXIMUM LEVEL (ug/L)
Drinking Water Standard
Arsenic S0
‘Cadmium 10
Chromium S0
Lead 50
Mercury 2
Selenium 10
Silvef 50
Drinking Water Regulation
Copper 1,000
Zine 5,000
Total Dissolved Solids 500,000
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. Appendix S presents the Quality Assurance/Quality Control (QA/QC)

review of the analytical xesults. This appendix includes a
comprehensive review of the data package deliverables from the
laboratory including holding times, duplicate analyses, matrix
spike recoveries, method blank analyses, and a number of other
analyses. The tables listing analytical results in this section
contain qualifiers generated as part of the QA/QC review.
Although the tables provide a brief explanation of the
qualifiers, the technical basis for the qualifiers is provided in
Appendix S. '

It should be noted, in regard to all compounds jdentified in the
TIC analyses, that TICs are nonpriority pollutant compounds
identified by finding the %best® match between the mass spectra
derived from the unknown peak in the sample and a computer
library search of known mass spectra. The concentrations
reported for the TICs are estimated values based on assuming a
1:1 response factor to that of the closest eluting internal
standard of known concentration. Therefore, the TIC is not
quantitated to a reference standard of the identified compound.
These factors result in an approximation of the TIC concentration
and qualitative identification (Appendix S).

4.1.7 Shallow Subzone Ground-water Sampling Results

Table 4-4 presents the results of analysis for organic compounds
in ground water collected from the shallow subzone monitoring
wells at the CLTL site.

Ground-water sampling results from the test pit wells installed
by CLTL in the shallow subzone prior to the RI field work are
considered to be only qualitative indicators of water quality
because they were not installed in accordance with EPA and NJDEP
procedures and may not accurately reflect ground-water quality.

Contamination resulting from activities at the CLTL terminal has
probably been introduced to the shallow subzone in three
different ways: 1) infiltration of wastewater into the aquifer
via unlined lagoons; 2) possible infiltration of past wastewater
discharge from the former final settling lagoons; 3) accidental
spills and leaks of chemicals and/or contaminated wastewater
related to the on-going truck washing activities.

The volatile organic compounds that occur at the highest
concentrations in the shallow subzone include trans-1,2-
dichloroethene (15000 ppb), vinyl chloride (89500 ppb),
trichloroethene (4100 ppb) and 1,2-dichloroethene (1400 ppb).
Methylene chloride (20 ppb), chloroform (30 ppb), benzene (2950
ppb), tetrachloroethane (830 ppb) and chlorobenzene (600 ppb) are
also found in the shallow subzone. Figure 4-5 shows the

4-13
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Priority Pollulant Orgenle Compounds In Ground Waler Collecled from
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N ‘ distribution of total volatile organics in shallow subzone ground
’ water at the CLTL site.

Of the semivolatile organic contaminants detected in the shallow
subzone ground water, 1,2-Dichlorobenzene, at levels up to 410
ppb, was the only semivolatile organic compound detected in all
areas of the site. Additional types semivolatile organic
compounds were detected in only 1 or 2 monitoring wells and were
detected at levels of generally less than 20 ppb. Table 4-4
lists all semivolatile organic compounds detected in the shallow
subzone. Figure 4-6 shows the distribution of total semivolatile
organics in shallow subzone ground water at the CLTL site.

Arsenic (190 ppb), chromium (690 ppb), lead (650 ppb) and zinc
(68500 ppb) were the inorganic contaminants detected in the
shallow subzone ground water at the CLTL site. Table 4-5 lists
the inorganic, classical and water quality contaminant parameters
for the shallow subzone monitoring wells. Figure 4-7 summarizes
the detected levels of these contaminants in the shallow subzone.

The high levels of inorganic contaminants detected in ground-
wvater samples from RI well point number 3 (WP-3) may be the
result of not filtering the sample. However, the following
points should considered: 1) similar levels of inorganic
contaminants were not detected in other unfiltered well point

‘ samples; 2) very high levels of volatile and semivolatile
organics were detected in ground-water samples from WP-3; 3) WP-
3 is located in the wastewater overflow area from the final
settling lagoon; 4) WP-3 is located in an area of high subsurface
conductivity, which may be caused by high levels of dissolved
inorganics in the ground water.

Levels of TDS (970000 ppb) and TOC (120000 ppb) were highest in
ground-water samples taken from shallow subzone monitoring wells
along the eastern boundary of the site. These levels of TDS and
TOC are approximately two orders of magnitude greater than
shallow subzone monitoring well located along the western
boundary of the CLTL site.

A list of TICs detected in shallow subzone ground waterxr is
provided in Table 4-6. The highest levels of TICs were detected
in monitoring wells immediately adjacent to the former lagoons.

Generally the highest concentrations of ground-water contaminants
vere detected in RI monitoring well 8-A located along the western
edge of the former primary settling lagoons. The well log for
monitoring well 8-A described the sand from six feet below the
ground surface to its total depth of 15 feet below the ground
surface as being a fine to medium sand saturated with a black
oily substance having a strong odor. The screened interval of
‘ well 8-A is located within this zone of contaminated sand. The

4=14
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Priority Pollutant Inorganic Constituents, Classical Parameters, and Water Quality Indicator
Parameters Detected In Well Point Samples at the CLTL Terminal

PARANETER

wrt f wez2 § wey | we.s
COULECTION DATE 479/88 418106 4/8/80 4161060
ANTIMONY
ARSENIC 20 846 [ 1.1 40
BEAVLLIUMN L]
CADMIUM T1)

. CHAOMIULS 89 J 19306

COPPER 2080 %8
LEAD 29 J 1830 J 84 J
MERCVAY (1]
BICHEL 9229 e
SELEUE
INVER
THALLEWE
e 60 J ceJd oren 9 200 &
PHERDLD 8 a3 969 4
CYANDE 7
10C 29000 9130000 29000 96000
o 200 230 1500 180
oD 239000 886000 2660060 9830060
109 270000 J) ©00000 J  ©26000 2 430000 J

J - REPORTED RESULY 19 A QUAKTITATIVE EBTIMATE,

B - REPORTED RESULY 02 GVALITATIVELY BIVALED BESCE TwWid PARAMIGTER

WA DETECTED 69 A PLANK AT A SIMA AR CONCENTRATION,
%0 CONCENTRATION ENTERED FOR PARANETERS HOT DEVECTED ABOVE THE wmmm fLessab,

o CONCENTAATION REPORTED B4 wgR (PPO).

APPROVED FOR
RELEASE BY

QUALITY ASSURANCE |

7l % 13349
QA/QC MANAGER  DATE

s5Fe



EXPLANATION
: ®

w0 L) 1”00 00

Scals r. Fout

Shaliow Subzone Montor Wells Y —

e=um 10 ammm IsocONCentration Contour Line (ppd), (Dashed Where Inferred)~ — |
30 Detected Concenirations (ppb) . o~ -

®-PA  Figure 4-6
{4 Environmental Protection Agency

CDM

t Camp Dresser & McKee

Total Priority Pollutant Semivolatiles
Delected In CLTL Shallow Subzone Ground Water

3459



—— R r— Fobeita BT

L r ]

P i
v

A d Figure =7 ®

Comncentration (ug/L) of Selected Priority Pollutant Metals in

Shallow Subzone Monitoring Wells Sampled in the
Remedial investigation at the CLTL Slte

IR 1000
Co 100
o 0%
Cr 390

Ao 160
’/r—\ P
’

2]

EXPLANATION
Lozaiton 6! Shollsw Subrero
20 proniertng Wol

70 Cornecrirdisl fugd)

Noto:{. Cenecaliotland ORGon ROEFO0CRT
highast lavels datsciod I sompled mero
then onoa.

Lo in Foo




Lime e rw sia et e p— st e e [— [ - 2 e
- e [ e— P i 4N

L Tabe @8 @

Tentatively Identified Organic Compounds in Ground Walter Collected from
Shallow Subzone Wells in the Remedial Investigation at the CLTL Site

[CORBEUS

RAAROTH M TOROL ARBOR 90 e 100 1200 (XY ] [

240 BIVHORVETHO LY )T TRANG] g6 9 24
FMTURAIZH ALPHATIC HYDADCARICH

ALIPHATIC NYDROTARDON (14 487 79

ISR CARBANC ACTD
|vDROB Y @g 1NVy PURT ARG
SFYNORY TIKORY G TRAt0]

|OUIVL_OERIEHNE BIRT OMAERY

“§ BARE ACHD [} 3

2,7-014VORO-0,9-0INVQ VNV .0-0CNROCURAMWOY 20 1] 980

W era0iCing oLanecme 20w °0

svagme____ : :
0ERI0P URAR

1.PROPYRYL DENITNY
7-COR ORC.0.REINYL  PYBIDNE
R AAMCLLGLGLIY €

[6.61v. 856 TWYLT 1MVL D REBIoDRIBOT 33
°.0°.OBVOIE 1aRE 99
% 6. 50000 Y VL PORRENDE 29 1]
09 700008 PIgRANY .
1 ORODE 71 RADNE
DT ML CID T 00NpPNE NG
GITV PHESOL RORA o3} ’
17.C ORO-PHDTPHATE RTIANED,
K3 aarg
2.0UV0EV [URAEGA Lk}
2096 YOVAPERITEARE 90
[ XD wvaawvmvw £ 99
DaIRIOT M KE
0.49,9- amamvwvmpmm [} -1}
0990 00 (s[4 000 9600
ettty
g Tuvl O

mmvwmmum
URIREIGEIG P VINBRIT

DT VL_@DVER (OARIYRT CORBERT
I TRABETHVE BT VR G 803
faTIV AC® 00 ore
06 VeOn Vg ANEDEE
INTORDavISE TWWY, B2 Re%e_QCHTi LD
AT wd
01096 YHVL CREPARSY
o INTL PERBAGREY
AC" ¥
CRTOCTAL AL SR

¥ THTL maw

YN NOW RITHRMATE §0780

90

CRE MR, 199
S MIOIC [

QIRIEHIACTVIC ATED 909 b [ o -y
1,0°9 - 28 0978-9,0-QTRANEDITE (BISIOEVIDI80REP 000 [T ,\E ¢’ RO& x_D ﬁ'b H
up.- THYLT INVLDY T )OI PUTH0L_ enE Wit UM Kve YOSy

AUPME, ALPHA DIBE TWVL DERTENE D | NAKOL Feeollg- ;.ﬂ. E" Y

P97 200IBY TVIRDII0G .
9.23¢ YOV . 9-4VOROEY-0,0,0.VNBATHTICPERIVLEIIEN €7 PRSP ACD O JA L B-E. v
0,0 D1E 71470 -6-G FIVE, PUSOSPHORDTINOATE s

' " Jdvﬂff’@ /22387




PSS 3wy okl

Table @m@—g@mﬁol)

9

OHMMLOW SUOTONE &
L)

(%] ecouvp

Sop 06 | Jun 06 Sop 00

|
TN T T L sgz

pit 14
AtFCD OEINYY CINTAKTNG
oo TV OTRIGNG
[ C VO oM T UaROXT

i g
Jua. 00 Bep 00 | Jvr-00

(S0 154717 1MVOBTPRODRIT
TR 1YL CVCLOHE BORDNT

0T wrf &y ITTNARTT

01090 YRVL 00Nl CITRAEEY

QU BavOUI G NG
? DO IKIOUN, CANIAN RSINQ
Ty COTRE SO

Cinve CRISGL TR0

1.5.018(1.CHLODOG 16 SWWVNM:U
1.2.0191C M OROL ¥ 000 V)¢ Fe306q
OO 15O vE INVE [OCRICKT CRANCTUNIE C£20 90920

UL G
IO ;:%m
CIQOSTITHKARTY, FParg

TOLUIR]
VY IRERG

CICITE Ui
o GROITIIRIR. AT
2.0 TRDAVANCUAGTRE OCD
TIWvL, PKIS0Y_ BN

61T TRVL P BT HoAUU
CIQ BRTERI R, IS0N0
VSISO PHERALATO 00V00
A9, 1-agiuv ®YLD-0-OQIR ofa

10

D-0ITR0. 9 §.OCHEIEHTEOICAROOOVAIE AOCO
C0Q GFAT00 NVOSTTASTES

§-00 10VL0CNIGRA0ING

€ 10V, PITE), ISDOER

-G8 VRV T Rviyos RETES
1.0 0400
p-830naaq

3D
90
0o

xImavaca [l

[5.9.0-F nuuu%uu-cvﬂﬁﬁdm&w&j
9,0,0-TRIGITRVL CVELONTIART
0,0-0100 THVL-9-PROPANOL

LAk N

o290
900

HHJOCHTIOTMIEROG,0 « DRI

0.0 VRV PR DI04
°,7-0INVDRD.00-0UNR.-0-000

01 0ONA - NVDOROUY-OENITRIACIIEC OO

1 57.0uToaviioeRoPODe DIFNAME

0 0.000RIEIDITAROONVALT ACD FO90Q
2,0- muuvwn 8(9%)- 0 RIOFVRANORNG
w,8- 99 8CTFADT

90

o MV b nv BdTwve-0-0BVAG0aT
1-QV0LY-D.PADOPARONT
TVEL GOTAR CRPICHOAT AC0

0141 -OQ T *Q O YRV RVLIPRINALOIQ
n_n'.iu.aavun.q_panmnamvu [LEXT) Udobatol
0,9°-0(8.0070VL-¢,0.0THOGIDIVL OISOV IIO0-0-PROPANIOY
OILXI 1T PRI RO

12-0Q9XO0Y0 ¥NON VLT PRI ]

900
190

7.9.00v018.Qvrang
1.2 3X¥QaV-2.0UFANGYL
9,0°-O07v019-0.PROPARNGL
mnmmn PRUPO|

APPROVED [

oR

997TQ 1.7 01¢Ti 6T 0 AROONVLEE BEC)
HEZONTDRO W ORGP 7.0
0.40.0CVODETABINRN. 0.0

OV vy _DVaIIARIIOUTYR 1QVR0BIEVATTY

RELGr . ¢

QUALFFY—A S5,

)| 2

S 00 om g
tr.io\ons

R

oI 13y |



.
— wrnsaonicy v e

FanSeoniday

Table @o@gmﬁﬂ)

aLPMa.tgaPINg el
9.0 70vL-7-€ VCLORNANOR.0.6Q

| Csts) BTRANL 0D JUOT0RA DT (o)
08 1 2.0 90 aa 7.0
Jua 00 $cp 00 | Jwa 00 Ypp 04 | Jwr.006 303 || ve 00 Ber 00 )| ve-080  Uop-tJ
BT B U3vi

9,9, YRIO0 IRV -GYRARCAN] AN
I nA0TCany R
VUL WA OROQ INT T

DL OSHOONT Y00

9.0TIHONY. 3.9 uvwnqpoq

[ CHLORG PROIPRATT ¢9 ) GINDGOA
DI FevR OERITIG mman

o, NATYR

og rve_2oe vl 1000

nvLIRe oD R
9,9,0.90002¢ ¢ v 00RO RE
0.010 90V .OCIFANALNIG

evogcasy
CHQ OR0 DIRIG
1Z7RADECONKT
2,0.90,90.90 Y0OO0YRVL.-COPTO0CEOGD

9.0310 0%V -0,4- DU R0
G0 P0VL - OTRITROLIT  DEDI0
oot 70avy 0990 OVIORYRITT _CEED)

(2. 57000y -0 okumo\

2.40-9VORGUVPROCON VY- 0 -PRECONGL
00,00-09MVOQ0.-0_ 00-GtIE 71376 - {RRO0NIGITNNGEA
0142 OFTROTVEINVLISO00Q 9 9-CTRIGKIORON0DIVIIE OCO

2 CKICIT_ O {}%
fraiisevy Bold PRERE BRLS
IR RPODNR] ROT00
9, DIVIVY DWRIREY
1,0 CITXICRO § OV CHWa]

M&Mﬁﬁ%hno JERIGRT
QTMAROL, ) PHI®

USIROCAT A0 57

CIROWR APKRATIZ CVTRSRNETES)

ROOIN O CHACSTINRT

1.02RI0rYRoNOoY, ) 9, GAVOGCD-2,0-Cierjereg,

URAROWE T MDEHE

UXIRORTI0) WG RO

GYRarRel, 1.CoBRg, RRaTovarg
0UNRGST, 9-PRGOVIIVYL.

OTEggNa0NT,  §-DgINvL.

o A BrosToE 5e 5 TOVIT
Jasicmang oroave wYDSDTARCTR

CHMANOL, 0.99,9,0,0-90 ¥Q00¢ 00vQOCTVE )

PoE 904, J0QT-0UTIL 1903320
lwmivown acowat

) DBNHQWQWOQOOEW.N: AC0, D-0VED-
Olafowng, oaiuve- R e | SO
{ousee g, w0 RE-S e . -
evaromg, o-0CINVE. Y S ? T
PREROL, 2-UINVQ. .-
PHINOY, 9,9-BIOTTEVL. Bolis, oo i
- . v s

1O) COUPTIT0 OFL [

Ha) CIVGTEICHE R ot 000 9 a

0p Wetl O? DROLICO

0 COSTANDANTN §69GETR 0N CTSTOIRTZV (0 CIVEETIC QCHVa WY CUARWATSD) Loy
AlL REHA T ARG GUARVITATIVE B97IARRYD

CIRTITY 77T s

-t e sa V00 wla

_:7@‘%‘-/40% LPF

ONOC IMI\N/\(\ it o




Eadiield ‘. - e am v —— - ) -

- - o woseady, ww @ [— s e e

e

[CRNEERS 5
00 [l e ¢ i e -2 [ .0 N 0P,

Jun 00 Hep 00 Y Jva 00 Sop 00 | Jun 00 Scp 00 | Jun 00 Scp 08 | Jow-0a o0

27 V04 2340

[IER0TAY NVDIOT ARD0S
3.40.02G TROOVE YROO V)T IHANGY [ 3]
2ATYRATID ALPHATIE NYRKRTTORTTD
ALPHATIT NVORDTARCDD, 9900 20 900 (14 099
PINTAITI3IIR CARPASKT ACD
HYORDOY CIFVRVL PERRARDR] 20
©FIKDaY FICDUV O 16t
oUTPL OERITRI DW PORNT]
3 naRMmC aco
2.9-010v0Q0.0,0.000¢ 70V . 7-00QIQC VAQEY .
W OtanICaNg 0L aR0TET DT .
LRAL
0TRIOV VRN
1.0R00 vV CAWIORD
2.CHLOAG- 0.0 INVE  DVEISD
100 INTLROONTNALIRG
9,0 .41.00 THV LT § R7LON DU DIPRIDBT 1)
v, 9°-00V0IN0 INARG 00
®.0.9100 1RV CORADNST 000 000
OIINYLOQRITRAGNS]
T OR000 RET RADKS ¥a
0L RITC{O)Y RO NT I
OTT VL PRYETL FOT0
1.€K1 620 Lx0Pwar( [TRRANE) 900
< naky
2.0U%00V (VCREEL
0.7 TRVEOCLIQ 0

190 §QONTERDT Kravnitnl SO oAl
Odhrorunicad
Q- 49,9-9100 0¥V QTRVLPONAREA 000
VERHORIR 990 04 290 900 904 an

anvavg%

&¢ Tovi

1Y BOON VPRSI YESED LT ov
jueooan pyamean

forvoeve_govan gooRmge] COCOTINIG A2

10 FRACIINT OUT VL PKIRDY o7
PATVY ACD (317

¢ FCDRVOITIY, Ao

NTOCDN YOG PNVY,_CIRIGR] ACOVEE £20)
AR ORG

ORI TV PUIP0NSY

CRITAVL PERIA0QEA

€20 TNV CAGKTRA T 6T

[ectROTAY CIVRALAYE 0000

A ANZS\ 1 - A0
e At erenem KR
QINIERIACTIE OO ) o o
+.07109- 90 7UYL-0,0.0FHI0QT 0L HOINBIVIOIOCRGC 00N Rs:1 K:oj-qg 3 KT
0,0°49.0001KYLT VUYL DTEILOND PHIRG] ON0 TANK _WRD v - N )
A OwE, olons DIBE 1ML OGRFT R1BI1RANOL OUA[LU_H_ ~cC o mas a o
PHTCOTY TIRIET Y ﬂh.‘.n Lo
9.09¢ ¥MVQ. D HYOROUY.0.0,0-90N00 INVLPEATIIN0NN &7 DREY DD .

0,0-00275400.-0-0 1078, PICDOPHOROIHF0OATT 94

b{«ﬁjvﬁ
OAlE

QA/QT MAt

7

¥
&




.

= &a

Yot

P

- [T I

- —r ke

Table 4-6 igpnt.)

SHALLOW SUBToWl Wi
012

FULY FEONT)

o0 .- 8

| 1.9

Jva-g8_ 3

APND WETHYL PERTANDNG
OETHYL SENICnE
C YCLOSEN ANOE

vn 84 Gep-od

%_.'! _Bop- 06 [ Junds _ _Sep 8

240
a0
14

wi tari g Tivon v PROIRIT
TRIME THYLC YCLONE R ANDNT
QENIINE METHANOL

DISEIMTYL BENIENT PUTHANOY

SUTORTOUTT d
1.DICHL OROL INENY, DENZENE PoEeR
WY MOCAE MR

+.2.819(CI% ONOE 00N V)€ Tearng
Or8.¢0 SUTNOXTYE TNVE RENICNT ICARSONNMIC ACH A9WA

TR,

W PHENvLEENTERABIRG
CHR OROTIHANDY, PNOTPIATE
104U Nl

21YRE
(1] -nu:‘gm
o1 OROTY MGV GIUTING

0.8 THORVINTBARDIT AL
FINYL PHISTL PPORIR

336e

O 100V, PHEROL
€O GROPUSS LS0L PEOSY R
muauw MQ

B

o RYRVAD
uo LR uunuuon:nnoonvm: at
€O OREN TED NYORTT ARSBDD

0-03Q $VQ OQ BRI IALING
252 19VQ_Poel 01 ISDE0 R

909

0

11 BeTUv L 1NVe)DARIRRY
¢-HNENARY

2-M48D2NG

K7 BADICARDIS AT

19

V.50 vama 1MV .C VELOWI HANO &G
2,9,0-7RM2G I NVL.C VCRONE D ANE
2.8-818 YMVL-9-PROPRHOL

200

(110EmIOT e mm ]
0-EF § VL PREROL
9,90.-D10V000.aK-PERIK.O-Hled
2§ PRA-WYORONV-OZAZINIACT 1T _SCS

TERT.DUTORVISOPROSONY BETHART
9.8 PURFI BICARBORYLIC ACD T9V80
8, ’ UEBE VTNV (D)- R IEOFURARONE

9ve

0

BELEAS

N-pemg ver acnamm
OROIV-b-wE1eve. 0. SUTANORE

l IIVWIV 8-PROPARONE

|a7vy GOTER PDIPODRRT ACHD

-0 |.Ad TP HRINALAY
10 JI-METHYL.Y 3-GTIHARNGOIV

QUALITY A

i

IR IR TAL LSRN "unnlalvqemqonnlan -8- 9aornuo& ‘.ﬁ!

mETHTL POl M_

2-ME INORVETHORV)ETINENE 4 —IN @c o aned §~ .
U . LR T ]

HONOPROPANDAIE PROPARTL, o~
TSiiR 1) DENTINEDICAAROTTLIE REWD

MIKANYORNO IH.A2TPIN.2.ONE ' 940
9,95.0C?A0ECADIEIR.v.O0

PUTVL Bvarstare(oyivy tEIRA0ECVLA]A

79




TR e e Rt

s atoad ¥ e § . S
- 5 S e MM« Botoes HeshY i oty

[ | Toble 86 @ont.) - T T

CEICTARD SROLLOT JUDTORE WitD oty
9A i ) €. 9 @-4 | Wd!.ﬁ
a.00 _Jle2 00 W Jon 00  Jop Of N Jea 06 _ Bop-0d { fun-00 __$G2.00 I 20 [log:

010KA.TOROIICAL
0.0 7490 -0.¢ VCAOII0A0- 0.0
w&&qmnm AIGAPLASTAGR
+d a6 card + 100
VR0 0R03 P 1T
DL 8 OQODBeIT ¢ 0eated o9
[p- g ¥mogv-p.-0g 'Fkuﬂca@% 9o
P CHLOROPHOSONANT (0 9) O 190

TN Pave. 000G (CDEAQ

=01, CKAgUR

00 INVL QAPTRAAALT [£33100 490
aviing ool 300
¢.0.0- 70120 9YL000QR2AGQ 2990
D-0E VOV 00 00QACIN0 240
lu00 C ot . 219
evaocn 0TRTI RO Beas Vo1G
1TTRARECART 990
2,0,90,30-Y2 90800 0VL-RAOTA00CATD 000
PR ADYC KT 790
PROIPROST DL USVUL $00

0-O0THVL.0,0-PTITARTIDL
0 INTL-DERIGRALIT PO
hgnqu, 9700 3 OUTEIBUE CRC)
0.0GTHMVL-1-HIVROPNE HOL
2-42-RVHRIGUVPROCOUV)-9-COGPORGL
40,00 9INVOND-0,00-13G THVL - HANOIDCNQCYRAIGN]
CI0P.00TRDAVE TNV O9AQ 0,0-0402ACICKTAADOAVIIR OGO
0-CXLBRO O RIF LIROWKT
(10T v G100 PrODS
CIINVL PS00CT (0200
o, DAV PRICTY
$,0 GRTHKAGSD 1 GURICRA Cemacd
0T YE,010,0.0/0078 3,00 TR
orMaxDe, § PedrRONY
U=t = RSN S]
USCURTRA) QL PRA TR (VG ennsel)
SOSX 0 B9 O 0GSNON D
7.02NMI0FURAROL, 0,0, ANVOCD-RA-CIORTHVE
WSIROIE 0 00PHA
SISO PICTEae
ATRART], 0-CRTRG, CRTTHAN0
CURIENKI, ¢-POOPTNVE.
OgRECNADKN, D-DEINVL.
GRS K0T PROSPRONT ACH U108
WESUCIRIE) ARTIATIC NVRETELORCTSD
PRANOL, 0-£6.9.9,0-7270AC6 INVAOVTVLD.

e

1,]-00R2QWI DI OQOBRVLHG AEK), 9-LIIGS- . ===
OUREqNG, CGTHvE.
' RN Ja\d =y

glv::;::d. J:mvm- ) APPRO\? 'L‘.ﬂ) ﬂ H

! . | F 2
52‘;37&: ;g'.:-v::umvn- HELE:IH LB /
PKIR01_IA 0T OUTVL (080 .
UIRTROWR AROVAIE

O ToBRL( 150 DileT BALY OTe

ﬂ gR0) WY ITRNT WAIGRH e 0nnead '
) WL DY oALCT® ,
£ COTANTRAIDND 081 ACFO0 00D CCCOGEUXTO KT CITRETN0 ACIVT 1] CYATRWANE LW : a( )&,Q/ﬁ % ,-;}J)ﬁ
000, £30QI0 AT CLAINVAATRD GOTCNTA0 S

i | OAJOC MANAGER  CATE

)

a9rg

a



A - Ve -

_ —e—— | reme— TS o T Ay A Iy [ v ey

® | Table =6 &oni.i o

.

[COEPEAS n T )
sp.90 1§ .99 | o100} X | 0.8
Jun 60 _ Jop 80 | I\w 98 __ Ioa 08 | Jva 00 3ep 08 5] pyn u B-p 8¢ L iva 69 fop
[uean0wR HYeSeCARSOHN [>Y [ A A
140 GETHORVETNOE VIS THANGE
PATURATID ALWPHATIC HVYDRDTARDSN :
[aLonate MyYoROL SRBDN 999
[inviasiaa Carmawc ACH [X]
[MYORORY QETNVE ST RTANONE
OFTHGRY TINONT € FreAsDy
BUIYL SENIT NG BULF GRARNDE
v EARPC ACID
2.9 MNYORD.9.9.00000 T00VA.7-0QREGPURANEY .
MEPTADRCENE-OCANDOMC ACID
avegne
2610 R
1.PROPYHVL QYNEGHE
2-CHMONOD.-0 WETHVE PYRDNEG
10 TV DaPNTNALG NG
0,0 -40-6A0 9N YL G MOV OIB
9.9'-0OBYBME T1RANGE
€3.62-DIIG IMVR P ORAMBY (5]
020 900V O WEG NAWINE
Coa OROOT 024G PACHE
DO RITIDH T RO NG T
oIV Paino Wwoeal
1.€4Q OR0-PROBCHAYE [THATE)
(==
9.0UT0aY GUAKLTL
0-G VAVAPENVARG

QIRFOTNDICL T
2-49,0.-2030 9 0IVA QTR PORAEEY
[l 1) [1}
ProcARsY .

g inve GRIT TR

lwsinown 0 vameeg

OTIHYL_GDYER (0TNEnT CAG2BATAR
10 TRACE TNV DUTVE PNIEGA

carYv AT 90
C2GVRDNVOIE TNV ATCOGed

‘nvomavmm L BawgEny agg

TNy maPHINOLENS el
oW COTIHRLATE BOTEN P

I
DERIoC ACD
oemremenceve aem "«"-'&_E LS A I
9,9°040- A TNYVE.0, D-GUNQANEDIVLIOISOAVNAIPROPANGR [ ]} o MY ALY I S I

0@ 40- nmnnnnmnpn PUEOOL_ G SItN  uma @vD PN
AUPWA, ALONA HOGINVe DENTE e BT RANGL L.'Uo-‘\ﬂ_l ) { ’!‘g.”,ﬁ " LR
PG SORY AV RANI] W w'ofl.s Ve s,
9000 T6VL - D HVYDADRY-D,0,0-06RBE FVLPENIFIEDTAR @Y PRBP aeD .
783v4 .- IKTL _PrOSPHOSDINOATE




[

Table 4-Ucont ) .

LT ] LX)

rln

SHALLOW 'WIM w

U e .
. . - W Sty
-—J""‘""——- L ks

10-29

Jua-00 _ Jop 08 | jya-tg 3ep 00 B

AN BETHYL nmnm
CMTTHNYL BENTENG
ey Ova A

Laatane !
ST INTLE T ORTFROFRRT
TRME YHYL CYCLOWE RANDONSE
SUNITNE METHANOL
DM INTL BENIING BETHANOY

.monoml»l

200010 OROE THENYL OENIINE SBOBER
NI ROCRE IO

TINYL COESOL IOMEN

a2 CM OROR I HORVIETHARE
1.9-015(CHLONOE THOB V)& 1MANE

3 QUMY HERANOL

e 4 -lluo-v"nvunnull MCANSOATIIE RCH AVER

WPHIRYLOE NI NANNE

CH ORONTTHANOL. PHOSPIATE
108 V8 v
|31 YRE we

2 Wit AR
CHLOMOT TG 5P BENTENY
9-GTROUVLMEAAEDN AT
TVMYL DI 0L DOMER

Oweg VY Prea ROL
€0 DROFHE 0L O D
Naaal o) MM\A'E -1 :1-]

9 g A- D636 AOR
Wo 7 BINTENE OV ARBOITIEE  ACR
€ QISR 10 & NYDORDC RASTR
D-OeINVLOTNIENAMING

mmv Py
mvlétimlpan

.uﬂﬂane
?-MEBANYT
¥ HACY CANDRE AT

b.0.0- 1R (vt . vELOWE DABORE
.8,6.TRINEINVL € VCLONT BANE
1.0-81ME IHVL.0-PHOPAROL

“g-n L k
) nlom-uno« ] B 110N TSP
068 TNYR PHENOL

9.7-81NVOR0 0.0 URIN.0-HHE

a4 PUA MYDROTY-BERITNEACE 1T O8I

TR duionviiorPaoroay maTHam
2 BENIVRVICANSVIAVAIE ACHD 68VER
5,0-D100 THTL-D(DN).0F NIOT URANCHE
09, FINYL ACETAHIOY

fo-nVBdouv § baTuvi 2 SUTARGRY
1. MBTHOLY.0.PAOPANONE
T, 98788 PuORPAR ace

O THYL Prag 0L
13-9ETRONY (1HOR VI Toeg g

———a—— -

ampmm————e v matn e G

L~ . ¢ e e

MPLIPHINALA
LR ] |\ S!l“'l 1.8-GTHANEDIVL) [.13

(088 T VL 0.0 !'l’l.l.l'\"‘l‘Ol'lIDl.~B PROPAEO&

AV

RELLES

AL

‘hoba

"\

'

1,3°.08v0IB . BUTANE
+.@ETMORY. § . SUTANOL
1.9 - DORVDIS . §.PACPANDY

QUALITY ALY

'"ﬂ

4
.8

A BN
[! P PRI

|wonormoraroate PROPamL
e SINIINIDW ARBORYLE ACH
M. A0EPIg §.O0E
9.49-0CTADICAGIEN.¢.0L
SYMITAIBUITY JETRADICYLATE]

1-2345

'/

A

thlﬂzg}

DATE




- e - e JRUNURRNN o ——— o —— B -
—

-; no: o, P ante ™  name SEPS,

| Y " Table 4-6 @ont.) ®

POUNG g THALLOW TUBIONE WFLLD (CONT)
w.eg | w-vy | 1%.10 we-qe | -9
— Jyn 00 Sep 08 e. 90 - 11908 __Sop 88 0% K88  Boo 88 I Jyn $90 _ Geg &1
Z |

ALPHA . 1EAPINCOL
D-UETHYL.2.CYCLONEREN-2.00E

TIIC IR OROE 198 g

DIC 0 ORCIDONE ¥ HANE

(V-0 THONY-3 METHYLPREINOL
[1-ChlOR0 pHOSPHATE (3 1) BTG
O THYL BEMIENG PONSR

oL, PPUR

METNYL NAPTHALENE (POUER .
BYLENE Howe R

S TRIMETHNYLOENEFRE
NYL-DENIE A NG

UNOEC ALY
CHr 000 BENIERAM

TETRADEC ANE

2.9.10,10.- YR TRAGE THOVA.EPT ADECANRE
(PE oY ADECANY
[Pee0isi0rac .
P-METHVL.B,0.PERUVARDIOY . .
003 THVL - DERIN0A 06T (QCIED '

DG INYY G97ER §.OUTIed 0:0g RO
Q-QETNVL.5-IVAOPHGNOL
9-70-WVOAORVPROPO V). 0 -PHOPANGEA
08,00-0!MVDR0.0,00 - DI2ETHVE - 250 ;DIRE RIS YAANGRT
X040 OUAVROUVITNV N OTaR 0.0-CI20GRASTARCORVAE D
DL ORT OF0IQpatitcg
TRETorv, Untam pwose
CSAVHVR PIROONE DOVAR
b, QUYL S0l

1.0 BIRATRO B QNSRVL C3eReE]

g fuacen, nrum‘!ﬁ?ua_lm

o pOYRY D4 01 e
G oDV AQ tPea 162 HIVERGTARSSH

788 RIOPUNAROL

aTHamon, 9-CHoRD., PHOTHRATE
2GNIARG, 1-PROPYNYY.

aguignadg, - O THvg.
v&é%sivwﬁﬁ;ii7%b1tuw
" Vo€ 00 ARG
[Preeeor, a.qo.v,2,8. ntau-nun.@"li—

SRl APFRCYED Thn

PYMIDING, 4-0E7RVA. ' .
rwor, Bt RELEASS L4

e 0L “Rlllﬂ'l MOowNER . Cl' n LITY Ac:nn ' .A- q09 ‘\":
foﬁiiﬁ‘vii’ium : 490 0 bl

(NA) ISUSFICENT WATIM FOR BaEA S
$H9) WELL POT SANILID N .
0 CONCENINATICHD ST IAE0 POR COMPOUNER DT BITICTEL ABGVE T8 GUARIITATEN Ao ' / ZW /e % £~9 2 4

AlR RESLATH ARE OUANTITATIVE JOTmA0a
_ QA/QC MANAGER  DATE

Py,


mailto:asae3aesaQ@oii7t.ec

® N Table 4-6 Wnt.) .

Tentatlvely Identified Organic Compounds In Ground Weater Cofiected from
Well Points Locaied in Cedar Swamp, Ad]acent to the CLTL Terminal
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we.e | we2 | weps | we.4
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total depth of this contaminated soil was not determined.
Although the former primary settling lagoons were excavated to an
approximate depth of 10 feet below the ground surface, monitoring
well 8-A's log description indicates that a considerable amount
of contaminated soil may still exist in the vicinity of the
former primary settling lagoons that rmay serve as a continuing
source of ground-water contamination.

The levels of ground-water contaminants found in RI well 8-A were
used to represent approximate contaminant levels in the immediate
vicinity of the former primary settling lagoons. The extent of
shallow subzone contamination has not been well defined by the
existing monitoring wells north, west and southeast of the former
primary settling lagoons.

Levels of shallow subzone ground-vater contamination have not
been well defined in the immediate vicinity of the former
aeration lagoons and final settling lagoon because there is only
one well, CL-4), located along the southern edge of this area
which detected 3240 ppb volatile organics and 180 ppb
semivolatile organics.

Subsurface soil sample results from boring B-11, which was
drilled in the vicinity of the former possible secondary settling
lagoon, detected 220 ppm volatile organics and 1231 ppm
semivolatile organics in soil samples obtained between two to
three feet below the water table. This zone of contaminated soil
may serve as a continuing source of shallow subzone ground-water

contamination.

4.1.8 Intermediate Subzone Groundwater Sampling Results

Table 4-7 lists the analytical results for volatile organic and
semivolatile organic compounds detected in the intermediate
subzone ground water collected during the RI. It should be noted
that monitoring wells 2D, 4C, 6B, DW-1 and the CLTL production
well are designated as lower intermediate subzone wells due to
the fact that these wells are screened below a clay layer that
locally controls the flow of ground water between the upper and
lower intermediate subzones in some areas of the site. The
remaining wells are referred to as upper intermediate subzone
wells. Lower intermediate subzone well DW-2 was not sampled
during the RI; well 6B, immediately adjacent to well DW-2,
provides water quality data for the lower intermediate subzone at

this location (Plates I and V).

Figure 4-8 shows the distribution of total volatile organics in
the intermediate subzone. The highest concentrations of
volatile organics were detected in the immediate vicinity of the
former primary settling lagoons. Over 75,000 ppb of volatile

4-=15

3471
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. organics were detected in ground-water samples from monitoring

well DW-1, approximately 75 feet east of the former primary
settling lagoons.

Volatile organic contamination in intermediate subzone wells
include; trans-1,2-dichloroethene (69000 ppb), trichloroethene
(4800 ppb), vinyl chloride (5200 ppb), tetrachloroethene (160
PpPb), methylene chloride (100 ppb), benzene (300 ppb), 1,2-
dichloroethane (1200 ppb), chlorobenzene (200 ppb) and 1,1-
dichloroethene (20 ppb)-

The primary sources of volatile organic contamination in the
intermediate subzone are the former CLTL wastewater disposal
lagoons. Figure 4-8 shovs that the highest concentrations of
volatile organics occur in the vicinity of these contaminant
source areas. The volatile organic plume in the intermediate
subzone is not well defined in the areas east, south, and
southwest of the former aeration lagoons and the areas east and
north of the former primary settling lagoons.

The lower intermediate subzone monitoring well in the vicinity of
the former settling lagoons (DW-1l ) shows much higher
concentrations of total volatile organics than wells screened in
the upper intermediate subzone adjacent to the former settling
lagoons (CL-3 and CL-6). The lower intermediate subzone well
DW-1, screened through the subsurface interval of -89.5 to =91.5
feet (MSL), recorded 75,600 ppb total volatile organics. Upper
intermediate subzone wells CL-6, screened through the subsurface
interval of =22 to =37 feet (MSL), and CL-3, screened through the
subsurface interval of -23.5 to =33.5 feet (MSL), detected 45,700
ppb and 19300 ppb, respectively. This evidence suggests that the
discontinuous clays that separate the upper and lower
intermediate subzones do not significantly retard the downward
migration of ground-water contaminants.

There are no intermediate subzone wells in the immediate vicinity
of the former aeration and final settling lagoons. Upper
intermediate subzone monitoring well 2C, which is approximately
150 feet southeast of the former aeration and f£inal settling
lagoons, recorded levels of volatile organics in excess of 5,000
ppb. Intermediate subzone monitoring well 9-C, which is
approximately 250 feet southwest of the former aeration lagoons,
detected over 2000 ppb of volatile organics.

Trichloroethene (TCE) was detected in residential well RES-9,
approximately 800 feet southwest of the former aeration lagoons
and final settling lagoon area, at levels of 33 ppb. This TCE
contamination may be related to the CLTL site considering the
fact that TCE is one of the most commonly detected ground-water
contaminants found on site.
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Semivolatile organic compounds were detected in 7 of the 21
intermediate subzone monitoring wells (Table 4-7). Figure 4-9
illustrates that the concentration of total semivolatiles in the
intermediate subzone is highest beneath the former wastewater
disposal lagoons. 1,2-dichlorobenzene (350 ppb) was the most
commonly detected semivolatile organic ground-water contaminant.

The fact that semivolatile organics are not as widespread, both
laterally and vertically reflects their relatively lower mobility
in ground-water as compared to that of volatile organics. -
Detected levels of semivolatile organics in the upper
intermediate subzone (2200 ppb) are much higher than those
detected in the lower intermediate subzone (400 ppb).

Table 4-8 lists the results of the analysis for metals, classical
parameters and water quality indicator parameters in ground-
water samples collected from intermediate subzone monitoring
wells. The distribution of metals within the intermediate
subzone shows distinct trends both vertically and laterally. As
shown on Figure 4-10, the highest concentrations of metals occur
in upper intermediate subzone monitoring wells that lie within
the immediate vicinity of the former wastewater disposal lagoons.
The occurrence of elevated metals levels in the upper
intermediate subzone wells generally coincides with high
concentrations of volatile organics (Figure 4-8) and to a lesser
extent semivolatiles (Figure 4-9). In contrast, the
concentrations of metals detected in each of the lower
intermediate subzone wells approach background levels for these
constituents. This is true even for lower intermediate subzone
wells DW-1 and 4C, which recorded concentrations of volatile

organics in excess of 20000 ppb.

Metals contamination found in the upper intermediate subzone
wells include chromium (100 ppb), lead (3500 ppb), arsenic (1230
ppb) and zinc (5840 ppb).

Water quality indicator parameters for intermediate subzone wells
are shown in Table 4-8. TDS is generally higher in the eastern
portion of the site, near Cedar Swamp, than elsewhere on the

site.

Pesticides were detected in 5 of the 21 intermediate subzone
monitoring wells sampled (Table 4-7). In all cases, total
pesticide levels detected in the intermediate subzone are below 1
ppb. One well in the vicinity of the former aeration lagoons
(2C) and one well at the employee parking area (6B) detected DDT
and Endosulfan 1, while the three intermediate subzone wells
beneath the former settling lagoons detected trace amounts of
DDE, Delta BHC and Alpha BHC.
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Table 4-9 lists the TICs detected in ground water collected from
intermediate subzone wells at the CLTL site. Within the
intermediate subzone, the TIC concentrations generally correlate
with levels of volatile organics and semivolatiles. One notable
exception, monitoring well CL-6, detected concentrations of TICs
at approximately 600 ppb. Intermediate subzone wells DW-1l and
CL-3, located adjacent to the former settling lagoons, showed
estimated concentrations of TICs at 8,000 ppb and over 17,000

pPpb, respectively.

4.1.9 Deep Subzone Ground-water Sampling Results

Table 4-10 presents the results of analysis for volatile and
semivolatile organic compounds detected in samples of ground
vater collected from deep subzone monitoring wells at the CLTL
site. It is noted that there are no deep subzone ground water
wells in the areas of the former waste disposal lagoons.
Therefore, the relatively low levels of contaminants detected in
the existing deep subzone monitoring wells do not necessarily
represent the maximum contaminant levels present in this subzone.
Contaminant levels may be higher in the vicinity of the former

wvastewater lagoons.

Figqure 4-11 plots the distribution of volatile organics in the
deep subzone ground water. Volatile organics were detected in
deep subzone wells 4D and 10D located along the boundary of the
CLTL site. Ground water from monitoring well 4D, screened over
the subsurface interval of =100 to =110 feet (MSL), showed 20 ppb
of trans-1,2~-dichloroethene during the June 1986 sampling effort.
It was not detected during the September 1986 and March 1988
sampling events.

Ground water from monitoring well 10D, screened over the
subsurface interval of -108.5 to -118.5 feet (MSL), recorded 40
ppb of toluene during the March 1988 sampling effort.

No semivolatile organics were detected in the deep subzone wells
(Table 4-10).

Table 4-=11 lists the results of analysis for inorganics,
classical parameters and water quality indicator parameters in
ground-wvater samples collected from deep subzone monitoring

wells.

As shown on Figure 4-12, the two downgradient deep subzone wells
(4D and 10D) located closest to the former settling and aeration
lagoons recorded higher concentrations of selected metals than
other deep subzone wells. Chromium was detected in well 10D at

levels of 60 ppb.
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® Figure &=1
Conceniralion (ug/l) of Selected Priorlly Pollutant Metals In
Intermediate Subzone Monitoring Wells Sampled in the
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Priority Polluiant Organic Compounds In Ground Water Collecled from
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Figure &=12 ,
Concentration (ug/l) of Selected Priorlty Pollutant Metals In
Deep Subzone Monitoring Wells Sampled in the
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Tentatlvely Identified Organlc Compounds In Ground Waler Collected (rom
Deep Subzone W@UUs in the Remedlal Invesiigation al the CLTL Site

SEEES

dye 00

o 99

a0

Bii5 St wilig

Adus

A YN CARIASE]
OragIRel CIQ NI

s oecgna

ogiavy 10170 87 0 o TAGACASSE 28D

94 90Q V3o {.-¢ w3

o tuvealld Be]
PRI IR € VL BINALTRD)
00870 &I OAVRALT

010 7800t ()] [TPRMETR,

GuioovovIaEd
9 O A 0ON0 V0N CACTC] 0230
sMegragom

javn C2196 WOQ

RELRE €W BRI 1900 v VAR
¥.0-0104C XA GROT 15D VI0 098]

904220 JecO0 VA NEIVL (DANJGE] CROCCCING £200 00000
' ﬂ' angna

[t poad 89V 64 0310 DAGEY

O 60 G RADRS

CoQ ORI VIR DALad

0.0 gDOVAREDACTIT OO ®
Ladaag Wl L s W) .

] 1600 P B 10000
€00 CROPHI £, (XA
Jusmnon exveaea9g 0000Q
©19,1-901209004 096394 ))- 0-OIQUCY

11—

i 1Q

0000
BES

D160 8,0 0001160 0N AESSAD
co 0520100 BvCRTTORTTD
0-120 $64v8 00 QTT AN

2] ¥oeva Pl COBER

[34

10-830 9% 000V (D000
.00 0a0Q
2-80D04R0

BABICARTT %%
5.9.0- 8 ts0 Jeavl X ¥ DA
£.0,0-0 04030 {3V L VA OKE DAL]
0,0.0100 76470 -0 - PROC AROQ

N CRERECLINALS QOB

19000810160 8030,0 « U0 oIBI0CRIeT
0-01G 1078 PMANOR
$,7.010700®.08.P00I0.0-000

04 PO NVORONV-00REIE ACA T OCF)

1061 OUIOAVINEAEo00Y HOTRARd |
$.0-00R7¢I0ITANOOONIE ACD 00000
D,D- QG T IV -0 D82) D0 RBBOVONOOE]
9,9 030 10T BCFIALNOT

3 Wvoa007.) 5o teve .0 OBIAGCDY
+ B0 IEORY-0-PROGORO

GPeve 0010Q PRDOFHORNT BT
ovn 0 ©QY¥e0DY 94 jPwInaL 09Q

X .u ‘8iiwve.0,0-dVesma O 00
§,0°.8¢49-00000970 D D UDwdDﬂOW&pOlDoOBVnOOD-O-OD@PQM
GNP PRI

3 . T

RELCAST L

Ml 0f IM00 VG 1RORYE IR
9,0°-00v010-OVFARD

0-Q0 9000V p-OMfanE)
9.47.00vDY0.0-PDOC OROA

QUALITY ASZULiiL:

C=

WA@AIO P20 Paml
9808 ¢ 90000803 6 €AROOTVIES BGC)
*QDAKIONO 06 A0E A9-0-06 |
0.90.0C9000€CH0NE-0.GL

(=1] jalal (1)

00
90
10

v y@ﬁ/ /?-é%(. I~ 233

72.

Q&QC 9.‘2:\0\%\6&.!‘8 {D/U

E

——r




- e [rs—
-~ Sl el e e ™ e e ot — s

O P P
——cmrT, ot

Table 41 2‘:“!.)

=

2.(1-METMORVATIORY)E THANCL

LATURATES ALPHATIC HYOROCANDON .
st e AnOOs 139 1 1t
aTwviIe ARpiwC ald [T

HYORONY SATHVY PUNT a0l a9

DAVIORY V10T @ FAMOL 1]

PUITY SLPII MACOHANEE ar

vl RARGSC ACHH

0.0-0/MYOROC-5.0-BINETNIVL-P-ORBE2FVBANCL
warvagacand S-cCARDEME AL
BvyEng
[asnrosumany
v-PROPYNYL DINISHE
BLMMORD.0-HETHNTL PUMDMNE
’_!',J_M.uunnul\

TR aﬂunaluualﬂﬂmm
e, 0°-007OIBA INANG
09 09-P163G Vo4 7 PORAKDE
N"NV\BH"IGHQHIQ

Cod ORAOSE B0 AW
00 RIC0)TCHOOUS 0g
LTV Peeq0R m@

5.BUTORBY GUNAtRy | . *
0058 VRVLPG RIS O0E :

v, 14YRawv oDl NG
féum!m

90

[TataonInm AW OR@BOL -
cavIv AalD®
nmuvmm u-.-

. ::‘.';.:".x:;.“
i TRV CT BopEBETETERATREE .
Ec:v:..;;..nmwu aenes 09 V APPHOVED rcz!
‘;".".'.'.":.:‘.f.'.'f + 1 (THARESIVL|OIIORY}IBIPROPEBOL : R ELEAE‘ R!

0.0 41090 TNVLE 1OVLIDN RGN PHEtO) Sam
BUPHA, ALPHA ORSTINT QENIGHGMETRARDE

Pl 000G T TT 02000
b G THVR - B HYORORV.0.0 0. VNS INVLPINIVIIEPER OF HasP &C
b _PuoreneanyE0alg

'QAMVQC MANAGER D5




. g

v el s, o e ..-.«;.-.-e.,“ ; ] e

€ o ] a— r—— o oemcys eoem—y e » wo=ea

@ Table G- @ (cont.)

(=S BiLF owDIeeT UL D
‘ 0

aLPKA.T00PEINNY
0.-00VWVL .0-CYCLONANa0-0-203
s, 1,0 7020 iapn GEEABRART QNN
wiganicael
TOLL K CRCT TRIC]
0 OOEDGUA FRAKT
j2.009M04V ] -EEJ_,A__%’" PRGN
1-CHLCRO PwO0PKRATA (0:0§ QUL
Gx]teevt CARROE] CCBI0
o, DA PUR
3 I0vy, 020PIMALNEN (ZBI(Q
vided 06ald
4.0,0-90I0ATHVAN000000Q
5 00 THVL-0062002006:0
10Dl € ang
[C1a 620 OIRRIERNES [T
201040 LT L.
0.0.10,40- 10 TOAGATLVALI0TACIRACT .
f_qmaoacmﬂ
FROOPKDST ACD 0OV00
8.20709VR -0,4-P0 0272000
TNV -CAMIAMET DeIEQ
e Tye_QOYQR_Q-OUTeEdBepep AEL)
6-0dVuvL.0-MTROPRELOL
2.40-8V0000VPA0POTV)-0-POGCANEL
90,00-0MV000-0,00- 010 THITE - 108100 00TURNLRED
4000V 00 vITRVLI0000 00-CIBACICITLLOCIRE /80
D Cx1 00Q DANZ{RACER]
TEATHA QOT0A CHOIORAIG (e
AV PEo0] (ST
0, OOULIVY, CXICT,
1.0 CTHACRD 0 OWIGA CIrwacd
}__u:vu 0190012690 QNN _TNET

THar0a, D PuonolY 10
U1 90T A A ec) 00
U RRD ALEPRATEE CVCRERALTED)
00000 @7 CHRIBSTADACT
’Lgﬂw_{[ PUROHION, .
(T T el
ST 0037CT (PRT00L
Gonesl, 0.Cx8A®, CNECARMI0
onnEged, 0-PQOCTNIVE-
[Pumgamatng, D OCTRTR.
‘ USRI I0PRY PROTPREINT A€ 8700
liaaectans aoooate vCRECARCoD
PHOCOL, 4-49,9.0,0-9G0QALA mvmwvno-

. il To bl BN SO BN o)
L:m';“’a:ﬁ;ﬁmnm“nm% vy
e O Somnte RELEATE t.¥
PHaDOL, D-0900L. °
. . : oo
:m::.mg.ng‘-;g\vtﬂ.w a Q&JA[LMTY AJJ\JO:.".;‘!CS

uamu nnoua!:c
) COBPITTED Ot OW DILP DUOTGD

() LHOURPECRIBT wATID 0CD DANRG . /.23

@I0) tyaee KOV 000 A0 ﬁ
£20 COXTANTRATRS) GRVERIO 0O CE=RIRUD (S3J CIVCSI00

a88 CI0RT0 £5T ELATVIONTT GOIII60 QA'QC MANAGEN  CAIE

R/




M tinsk

s - e s © T

Q

“\‘ Location of Subsurface Borings Insta

Figure 8=93-

stigation at the CLTL

lled In @

Site

A

4
00

@

?

B2 ! oo°o

tronriny

T

i

Lagoon Area

o §°

Rt i, TR .
= et
h)

*Fomner Overllow Area

Total Talct
Dapin Dopat
loeotlon _ (loot)  (geopton (loot)
BY e B4 10
B2 @ B15 @
83 10 Bi8 {0
84 12 17 92
83 12 B8 Q
Be 17 B19 10
B7 12 B20 @
B8 12 B21 @
B9 14 B22 10
B0 10 823 e
B9 92 B24 @
B2 @ B25 @
B13 14 B28 0
LEGEND

8220\ Locoton &) Subsuricoo Batng

1] 100
, m

9

L]
— T
| S

T - — )]
1 1 ]

Scale in Foot




FR

Ty

9
NOPEPEPPUIAPEPOME P ME P %

00 00
@aawca"Lm@;m&;&4>w&ewaswaaweow
Lol

gp-3
2P-12
2P-313
IP=-316
2919
P22
€%-3
gL-2
€%-3
€L=4
€L-6
DW=
2ag-3
Rag-2
Rag=31

" T868-A

B868-B
08GS8-€

-9868-®
A T%: PROD WELYL

| Table &=98
Field pH Levels of Ground Water Samples

Collected as Part of the Remedlal Investigation at the CLTL Site
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. Field Speclfie Conductance and Temperature of Ground Water Samples
Collected as Part of the Remedial Investigatien at the CLTL Slte
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Zinc concentrations were considerably higher at deep subzone
monitoring well 1-C than in other deep subzone monitoring wells.
However, 1-C did not show detectable concentrations of other
site-related inorganics found in other deep subzone wells (4-D
and 10-D).

Pesticides were detected in only one deep subzone monitoring well
sample. Alpha BHC (0.11 ppb) and DDT (0.10 ppb) were detected in
deep subzone ground water from well 1-C.

Levels of TDS and TOC detected in deep subzone ground water are
generally lower than levels found in the shallow and intermediate
subzone ground water (Table 4-11). TDS levels ranged from 76,000
Ppb to 458,000 ppb, TOC levels ranged from 1000 ppb to 8700 ppb.
Deep subzone TDS and TOC levels appear to be highest in
monitoring wells located along the eastern boundary of the site
near the former wastewater disposal lagoons.

Few TICs were detected in deep subzone monitoring wells
(Table 4-12).

4.1.10 Field pH, Specific Conductivity, and Temperature

The range in pH in ground water from the Potomac~-Raritan-Magothy
agquifer system is 4.4 to 8.3 as reported by Fusillo and Voronin
(1981). Table 4-13 presents the pH levels in ground-water
samples collected during the various sampling efforts at the CLTL
site. During the June 1986 sampling effort, the pH in six wells
installed during the period from March to May 1986 (1B, 2D, 4D,
6A, 6B and 7B) was above 8.3; and one well, USGS-B, registered a
pH of 4.2, just below the observed pH range.

As discussed in Section 3.2.3, these high pH levels were believed
to result from incomplete well development. The wells were

_redeveloped several weeks after their installation. During the

September 1986 sampling effort, the pH levels in the wells which
were sampled ranged between 5.70 and 7.50. During the March 1988
sampling effort, ground water from monitoring well 4D and 9C
exceeded the pH range documented by Fusillo and Voronin (1981),
Although a field check of the ground water with litmus paper
indicated a pH much closer to the upper pH range for the aquifer
system.

The specific conductance and temperature ranges for the Potomac-
Raritan-Magothy aquifer system are 39 to 4,200 umhos/cm and 12. 7
to 26.0 degrees Centigrade according to Fusillo and Voronin
(1981) . Table 4-14 lists the specific conductance and
temperature values collected during the various ground-water
sampling efforts at the CLTL site. Although the specific
conductance values for the various monitoring well sampling
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events fall within the range for the agquifer system, several
samples collected during March 1988 were cooler than the reported

temperature range for the aquifer system.

.2 Soil Samplin es

This section presents analytical results of soil samples
collected at the CLTL site. The soil samples are discussed in
three separate sections corresponding to the three types of soil
samples, namely: samples from subsurface scil borings, samples
from bucket augers, and shallow soil samples. The analytical
results for each type of soil sample are divided into three
categories: organic compounds; inorganic constituents (metals),
classical parameters (cyanide and phenols), the indicator
parameters TOC, TOX, COD and TICs. In the tables listing organic
compounds and TICS, the left column includes all compounds
detected in soil from the CLTL site; whether the compound was
detected in all soil samples or in just one soil sample.

In the following discussions relating to organic compounds and
inorganic constituents, classical parameters and indicator
parameters, levels of these constituents and/or parameters
detected in soil samples are compared with relevant on-site and
off-site background levels as well as NJDEP soil cleanup
objectives. Table 4-15 lists the background levels and cleanup
objectives for selected inorganic constituents and indicator
parameters for New Jersey soils. These levels were developed
from the following three sources: 1) site-specific background
levels established using the highest concentration in samples
collected from subsurface borings located in a designated
background area; 2) background levels for New Jersey soil
published in the 1987 Draft New Jersey Risk Assessment
Guidelines; and 3) site-specific soil cleanup objectives provided

by NJDEP.

Appendix S presents the Quality Assurance/Quality Control (QA/QC)
review of the analytical results. This appendix includes a
thorough review of the data package deliverables from the
laboratory including holding times, duplicate analyses, matrix
spike recoveries, method blank analyses, and a number of other
analyses. The tables listing analytical results in this

section contain qualifiers generated in the QA/QC review.
Although the tables provide a brief explanation of the
qualifiers, the technical basis for the qualifiers is prov1ded in

Appendix S.

4.2.1 Subsurface Boring Samgiing Results

Sixty-six soil samples were collected from a total of 26
subsurface soil borings (Plate 1) located in the general vicinity

4=20
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. Table 4-18

BACKGROUND LEVELS AND CLEAN-UP OBJECTIVES FOR
3 SELECTED PRIORITY POLLUTANT INORGANIC CONSTITUENTS
AND INDICATOR PARMMETERS DETECTED IN SOIL AT THE CLTL SITE

a
rr———

SITE~-SPECIFIC BACRKGROUND LEVEL NIDEP

CONSTITUENT/  BACKGROUND LEVEL® FOR NEW JERSEY SOILP  CLEAN-UP OBJECTIVES
PARAMETER (mg/xg) (mg/%g) (mg/kg)
Arsenic 8.6 NA | . 20
Beryllium 0.2 NA | o '
Cadmium ' 0.2* . 1.0-1.4 o3

, Chromium 15 ‘ 5-48 ) 100

i\ Copper 6 0.5-53.6 170
Lead 7 1-180 250-1,000
Mercury 0.2* “NA 1

| @ Nickel 5 11.1-86.5 100

: Silver ' 0.9 ' NA 5

; ‘I‘halliur.n 2 NA NA

| Zinc 23.2 4.5-168 350

f TOC 1,400 NA NA

[ cop 10,600 NA NA
i ‘ ,

) 3 -~ Highest concentration in samples from background soil borings in Area 4,
CLTL site.

b - 1987 Draft New Jersey Risk Assessment Guidelines.

{ € « 50il cleanup odbjectives provided by NJDEP.
NA - Level not established. )

§ * < Not detected above laboratory reporting limit in Area 4. Value represents
' ‘ laboratory reporting limit.

- 3508



. A L T e ] ro— PR '
. . . e - . U, .
® Table 4416 . i ,
Priority Pollutant Organic Compounds in Subsurface Soil Boring Samples o
Collecled In the Remedial Investigation at the CLTL Site
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of the former wastewater disposal lagoons and a background area.
Figure 4-13 shows the approximate locations of the subsurface
soil borings at the site. Plate 1 shows how the locations of the
subsurface borings relate to the individual lagoons. The borings
range in depth from 8 to 17 feet below the ground surface. Table
4-16 presents the results of the analyses for organic compounds
from the 66 subsurface boring samples collected. Trichloroethene
(290 ppm) is the wvolatile organic contaminant present at highest
concentrations in subsurface soil samples, followed by
chlorobenzene (53 ppm), ethylbenzene (17 ppm), tetrachloroethene
(16 ppm), trans-1,2-dichloroethene (10 ppm) and toluene (8.5

PpPm) .

The soil samples submitted for analysis were collected from
intervals that exhibited visible evidence of contamination and/or
registered OVA readings above background. In borings that showed
evidence of contamination, at least the uppermost sample within
the apparently contaminated zone and the deepest sample from the
boring were submitted for analysis. In borings that did not
encounter apparently contaminated soil, one xepresentative soil
sample was collected.

The exact depth of contamination cannot be precisely determined
based on this type of sampling procedure because three to eight
foot intervals exist over which no samples were collected.
Volatile organic (396 ppm) and semivolatile organic (1133 ppm)
soil contamination were detected in excess of NJDEP recommended
soil cleanup gquidelines in subsurface borings along the western
edge of the former primary settling lagoons from seven feet to a
minimum of 17 feet below the ground surface with the highest
levels of contamination occurring in the deeper soil samples
(Table 4-16). Subsurface boring samples obtained between 9 to 14
feet below the ground surface along the eastern edge of the
primary settling lagoons detected no volatile or semivolatile

contamination.

It must be noted that during the installation of well 8-A,
located along the western edge of the former primary settling
lagoons, it was observed that the subsurface soil was saturated
with a black oily substance having a strong odor from 6 feet
below the ground surface to the wells total depth of 15 feet
below the ground surface. This indicates that there may be
subsurface soil contamination in the vicinity of the former
settling lagoons.

Volatile organics were detected in samples from subsurface boring
Bll (7 to 8 feet), with 220 ppm, and B17 (11 to 12 feet), with
3.1 ppm, both collected from the northwestern margin of the
former aeration lagoons; and B18 (3 to 4 feet), with 1 ppmn,
collected near the middle of the former aeration lagoons.
Volatile organics were not detected in subsurface soil samples

4=-21
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taken in the overflow area of the former final settling lagoon or
from the background area.

Four subsurface soil samples have levels of volatile organics
that exceed NJDEP soil cleanup objectives. Seven subsurface soil
boring samples have concentrations of semivolatiles which exceed
the NJDEP so0il cleanup objective of <10 ppm total semivolatiles.
Of these eleven soil samples, five were from locations in the
former primary settling lagoon area &s follows: B3 (9.5 to 10
feet); B5 (1 to 2 feet): B6 (7 to 8 feet)s B6 (16 to 17 feet) and
Bl0 (6 to 7 feet).

Soil borings B3, B5, and B6 are located along the perimeter of
the former primary settling lagoons. Bl0 was collected
approximately 70 feet east of the former primary settling lagoons
(Plate 1). Bis(2-ethyl hexylphthalate, butyl benzyl phthalate,
N-nitrosodiphenylamine, and naphthalene dominate the list of
semivolatile soil contaminants detected in the former primary

settling lagoon area.

Within the former aeration and final settling lagoon area, a
total of five subsurface soil samples exceed the NJDEP soil
cleanup objectives for semivolatiles. These samples include the
following: Bll (7 to 8 feet) (1232 ppm) located in the possible
secondary settling lagoon: Bl6 (3 to 4 feet) (1923 ppm) located in
the western aeration lagoon; B-18 (2 to 3 feet) (11 ppm) located
in the eastern aeration lagoon; and B15 (3 to 4 feet) (40 ppm)
located along the southern edge of the final settling lagoons.
With the exception of subsurface boring sample B-14 which is on
the border of the eastern aeration lagoon, no other subsurface
borings are located in the former wastewater disposal lagoons.

Similar to the former settling lagoon area, Bis(2-ethyl
hexyl)phthalate, Butyl benzyl phthalate, N-nitrosodiphenylamine
and naphthalene dominate the list of semivolatiles in the former

aeration lagoon area.

In the former aeration lagoon area, samples from boring Bll
indicated that high concentrations of volatile organics and
semivolatiles were present below 7 feet in the former possible
secondary settling lagoon. Sample B17, north of the eastern
former aeration lagoon exhibited concentrations of volatile
organics in excess of NJDEP so0il cleanup objectives as deep as 12
feet below the ground surface. Semivolatiles were not detected in

the soil samples from the background area.

Fifteen of the soil samples collected in ¢he subsurface soil
boring effort recorded concentrations of pesticides (Table 4-
16). DDE is the pesticide that was detected in the highest
concentrations. DDE was only detected in subsurface soil and
ground water samples collected in the immediate vicinities of the
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former wastewater lagoons. DDD, DDT, and Heptachlor were also
detected throughout the site but at much lower concentrations
than DDE. 1In general, pesticides occurred in samples that also
contained semivolatiles. ' The soil samples with concentrations of
total pesticides above 1 ppm included the following: B-6 (7 to 8
feet), (2 ppm), collected at the western margin of the former
primary settling lagoons; B-16 (3 to 4 feet) (2 ppm), located in
the western former aeration lagoon area; and B-19 (0 to 1 foot) (1
ppm), collected from the middle of the drainage swale in the
former overflow area. A maximum concentration of 0.02 ppm

total pesticides was detected in the subsurface soil samples
collected from the background area.

One of the twenty-five subsurface soil samples collected from
soil borings in the former overflow area detected semivolatiles
in excess of NJDEP soil cleanup objectives. Bis(2-ethyl
hexyl)phthalate, N-nitrosodiphenalamine and 2,4-Dimethylphenol
combined to total 15 ppm in sample B19 (7 to 8 feet). Subsurface
soil boring B19 was collected from the edge of Cedar Swamp in the
vicinity of a drainage swale that received the final wastewater
that was discharged from the final settling lagoon.

Table 4~17 presents the analytical results for inorganic
constituents, classical parameters and indicator parameters in
soil samples collected from subsurface borings at the CLTL site.

Of the sixty samples collected from subsurface soil borings in
the former primary settling lagoons area, the former aeration and
final settling lagoons area, and the former overflow area, seven
samples exceed the NJDEP soil cleanup objectives for at least one
of the following metals: arsenic, cadmium, chromium, lead, and
zinc. These samples include:

Sample Depth Below Surface Contaminant level
{feet) {ppm)
B6 7 to 8 838 lead
BlO 6 to 7 453 arsenic
8 cadmium
1,320 zinc
B1l5 7 to 8 4 cadmium
Blé 3 to 4 36 cadmium
B17 7 to 8 20 arsenic
B19 0 to1l 95 arsenic
' 8 cadmium
101 chromiumn
; 374 lead
B26 3 to 4 " & cadmiun.
4-23
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Borings B6 and Bl0 are located in the former settling lagoon
area; B15, Bl16, and B 17 are located in the former aeration
lagoon area; and B1l9 and B26 are located in the former overflow

area (Plate 1).

With the exception of B26, each of the samples with
concentrations of metals in excess of NJDEP cleanup objectives
comes from a boring that showed concentrations of volatile
organics and/or semivolatiles in excess of NJDEP soil cleanup
objectives. Many of these samples, and other samples with
concentrations of metals approaching the NJDEP soil cleanup
objectives, also generally show the highest concentrations of
phenols, TOC and COD (Table 4-17). The xesults indicate that the
former wastewater disposal lagoons are the source of the
inorganic contaminants detected in subsurface soil borings.

Table 4-18 presents the results of analysis for TICs in soil
samples collected from the subsurface soil borings at the CLTL
site (Plate 1). Generally, the highest estimated levels of TICs
occurred in soil samples in which moderate to high levels of
organic contamination were detected.

4.2.2 Bucket Auger Sampling Resulgs

Hand-held bucket auger samples were collected from two locations
within the unlined, earthen containment area for the wastewater
holding tank and from two locations of the former aeration
lagoons. Figure 4-14 shows the approximate locations of the
bucket auger samples. Plate 1 shows the surveyed locations of
the bucket auger samples. As described in Section 3.4.4, two
soil samples were collected from each bucket auger location as
follows: one soil sample collected from 0.5 to 1.0 foot below the
ground surface; and one sample collected at the water table. The
total depth of the bucket auger boreholes ranged from 2.5 to 3.5
feet below the ground surface.

Table 4-19 presents the results of analysis for organic compounds
in soil samples collected in the bucket auger sampling effort.
Concentrations of semivolatiles and/or pesticides were detected
in soil samples AG-1 and AG-2, which were located in the
containment area for the wastewater holding tank. None of the
soil samples collected in the bucket auger sampling effort
exceeded the NJIDEP soil cleanup objectives for organic compounds.
The chemicals found included 0.48 ppm N-nitrosodi-n-propylamine
in AG=2 (0.5 to 1.0 foot) as well as traces of pesticides in AG-
1 (0.5 to 1.0 foot), AG=2 (0.5 to 1.0 foot and (2.2 to 2.8 feet).
No volatile organics were detected above laboratory reporting
limits in the bucket auger samples.

Table 4-20 presents the analytical results of inorganic

4=-24
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constituents, classical and indicator parameters in soil samples
collected in the bucket auger sampling effort. Arsenic was
detected in AG-2 (0.5 to 1.0 foot) (26.3 ppm) at a concentration
in excess of the NJDEP soil cleanup objectives. Generally, the
concentration of inorganic constituents and indicator parameters
is higher in the bucket auger samples collected at 0.5 to 1.0
foot than in the samples collected at the water table.

Table 4-21 lists the TICs detected in bucket auger soil samples.
Samples collected from AG-1 include the highest estimated
concentrations of TICs detected in the bucket auger samples. As
for the inorganic analysis, the sample collected at 0.5 to 1.0
foot consistently detected a higher total estimated concentratlon
of TICs than the sample collected at the water table.

Inadequate housekeeping in the vicinity of the wastewater holding
tank and adjacent wastewater loading pad; the former leaks in the
wastewater holding tank (Section 1.2); and/or surface runoff from
the former wastewater disposal lagoons are possible sources of
the contamination detected by the bucket auger sampling effort.
Previous agricultural practices on portions of the CLTL site,
prior to purchase by CLTL in 1960, may represent a secondary
source of pesticide contamination in soils collected during the
bucket auger sampling effort.

4.2.3 Shallow Soil Sampling Results

Shallow soil samples were collected from the upper 1.5 feet of
the site at a total of 19 locations. The shallow soil samples
were collected from the following general areas shown on Figure
4-14: nine samples (S-1 through S-9) from various locations
within the truck parking lot/driveway area; six samples (S-10
through S-15) from locations around the terminal building and
cleaning bays; two samples (S-16 and S-17) from the wooded area
southeast of the former final settling lagoons; one sample (S-
18) from a location south of the enclosed settling tank and drum
storage area; and one sample (S-19) from a location at the
southern margin of the former primary settling lagoons.

Table 4-22 presents the results of analysis for organic compounds
in soil samples collected in the shallow soil sampling effort.

In shallow soil sample S-1, located adjacent to the wastewater
loading pad, trans-1,2-dichloroethene, toluene, tetrachloroethene
and ethylbenzene vere detected. The total volatile organic
concentration at S-1 is 3 ppm which exceeds the NJDEP soil clean-
up objective of <1 ppm. None of the other shallow soil samples
recorded concentrations of volatile organics above 1aboratory
reporting limits.

Semivolatiles were detected in 4 of the 19 soil samples collected

4=25
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Tableﬂ.in

Priority Pollutant inorganic Constituents, Classical Parameters, and Imﬁcaior Parameters
in Bucket Auger Soil Samples Collected In the Remedial investigaiion at the CLTL Site"
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Table 4=2 1

Tenlatively Identiflled Organic Compounds In Bucket Auger Soll Samples
Collected In the Remedial Investigation at (he CLTL Site

vu\ﬂ

COLPOURD - 0 - 2 D - 9 0.

0.9-9.0*° | 9.9-9.3* )} 0.9-9.0" | 2.2-2.0° | 0.8-9,0° | 2.8-9.0° | 0.8-1.0° ] 2.0-2.0°
UNHNOWRN 2.403 2.293 1.607 9.500 3.020 ©.300 0.30D 0.47¢
UNRNOWE NYBROCARGE) 0.500 .
PHENOL, 2-FLUORO- 3.404 @.978 3.600Q .
TH-PYRAZOLO([G,I3-DIPVRMIDIN- ©.040 ©.5006 0.3500
0,0 -RIPHENYL, FLUORD- ©.069 0.662 9.909 ©.409
NERANEDING ACID, SUSSTITUTED 2.007 9.47% '
ACETIC ACID ©.250 0.00%
2-PROPANONE, O-DOVID_W@IIVo @.202
METHANAMINE, N,N-DIMNETHYL. 2,000
IM-IMIDAZOLE, 9-METHNVL. 0.960 0.230 T
2K0-0-BENZOPYRAN-9-ONE, 4,5,7 0.400
NEXANEDIOIC ACID, DICCTVL ESTER ©.202 9.280
ETHANONE, 2-(FORMVLORY)-0PH ©.970
WIENZAL‘QND(E,\*NJ”WOM- 0,168
OCTANE, 3-IETHVL- 0.607 0.230
ISOTHIAZOLE, DIETHVL., (SOCIER 9.027 9.202
100-PYRAZOLE,  9-CIETHVL- 0.642
AL RESRYY ARE ESWIATED COXNTENTRHATIONS
CONTENTRATIONS REFORTED (N Mg (ppm) DAV WEKRKT
KD CONTENTRATION ENVERED FOR COMFOUND OV DETECTED ACOVE CUANTVATION LY

BDPBEQYTL Fon
@Uﬁéhu:mss: 5y
ﬂ.ﬁ.‘h? I8eq g ., 00 o
] L

«28o00




AT — e -
—— e [ .
r—— —.
e L, .

@ ' " Table 4822

" Priority Pollutant Organic Compounds Delected In Shaliow Soil Samples .
Collected in the Remedial Investigation at the CLTL Sile
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Table 4=22 (cont.)
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in the shallow soil sampling (Table 4-22). These samples include
§-1, S-3 and S-6, located in the truck parking lot/driveway area
and S19, located adjacent to the former primary settling lagoons.
The semivolatiles detected in shallow soil samples are base
neutral extractable compounds. Total semivolatiles range from 15
to 25 ppm in S-1, $-3 and S-19, as compared to the NJDEP soil
clean-up objective of <10 ppm total semivolatiles. The
concentration of semivolatiles in $-6 is below 2 ppm.

Pesticides detected in shallow soil samples include DDT, DDE and
DDD (Table 4-22). The total concentration of pesticides in
shallow soil samples exceeds the on-site background (0.02 ppm,
from subsurface soil boring Bl) in 6 of the 19 shallow soil
samples as follows: four locations (S-4, S$=6, S$=7 and S=9) in the
truck parking lot/driveway area; one location (S-11) adjacent to
the terminal building; and one location (S-18) south of the
enclosed settling tank and drum storage area.

The potential sources of organic compounds detected in soil
collected as part of the shallow soil sampling effort include the
following: 1) localized spills, leaks, and inadequate
housekeeping in the truck parking lot/driveway area; 2) shallow
soil contamination remaining at the periphery of the former
settling lagoons; and 3) the former leaks in the wastewater
holding tank (Section 1.2).

Table 4-23 presents the results of analysis for inorganic
constituents, classical and indicator parametexrs in soil
collected as part of the shallow soil sampling effort.

Shallow soil samples that exceed background levels by the widest
margin, including S-1, S-6 and S-19, also show concentrations of
semivolatiles; S-19 exceeds the NJDEP soil cleanup objective for
semivolatiles. Lead, detected at 254 ppm in S-6 and at 364 ppm
in S-19 ppm, is the only metal detected at concentrations in
excess of the NJDEP soil clean-up objective, which for lead
ranges from 250 to 1000 ppm.

Table 4-24 presents the results of analysis for TICs in soil
samples collected as part of the shallow soil sampling effort.
These analytical results show that soil samples from the parking
lot/driveway area which displayed the highest concentrations of
organic compounds (S-1, 8-3 and S-6) also recorded high estimated
concentrations of TICs. Soil from S-19, which recorded the
largest variety of organic compounds (14 compounds) also showed
the largest variety of TICs (12 compounds).

The probable sources of the elevated levels of selected
inorganic constituents and indicator parameters in S-1, $-6 and
§-19 are the same as those identified above as contributing to
higher levels of volatile and semivolatile organic compounds in

4-26
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Table 4.93

Priority Pollutant Inorganic Constituents, Classical Parameters, and Iindicator Parameters
in Shallow Soil Samples Collected in the Remedial Investigation at the CLTL Site
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Table 4-23’cont.)

PARALIE TER] REFERENCE
_AEVRN: f1e o3 ) esn 1 ein R @eie & ses 0 wie R ey § ete § @49

AN TISONY

ARSE KT X 96.10 @.97 0.99 9.69 409 9.0 468 ¢ 9% J 838 & 7 4

BEAYLLIVE 2 .92 9249 9.9 9.21 .99

CADAIUS ) 2.8

CRACNBD 900 00.09 88.70 97.8@ 22.60 $8.68 8.2¢ 10.9¢ 0.99 19.00 96.60
' COPPER (B4 68.09 0.76 9.20 6.99 4.20 8.19 ».60 4,00 09.96

ftean ___ 129@-3069) 7.0 .10 4,2 $.40 .0 1.90 0,39 9049.99

8¢ ACUAY 1]

SACHEL 289 8,69 .20 £8.19 4.99 9.90 4.40

o ecaE L]

SNYER

[inaLLIes

eC 800 26.89 29.7¢ $60.90 97.90 10.20 8.87 2 9 99.69 & W 4 7063 9

P el 9.99 ©.000 0.08

CvaRpR

i 480 1800 1000 1400 900 900 9000 5800 Byoe 7000

o8 iz

cop_ > 2909 2790 2199 1990 1690 peo 9269 L) 170909 4990

6 - RICOATTO DECAY 10 SYAUTATVILY EVAUP C2T0 RO0 NG GITACTIO B A PLAKS ¢ A COXTLHITRARE .

J . RECORIID RESAT (O A CUANNTATIVE QOTRIATE

®0 CORTLNIRAMONG FITRID FOA PANAKTTIA H:07 GITICTED A20VE CYAIWIARDY L=aY '
CORCIRIRANGN RELORITD ) oy (Eped Gy welgh

91-00 COUECTED FEORUARY 0096

910.610 COLIECTE® APRM 0000

©96-910 COWLECTED GARTH 1060 e

£14 GAER ARG CTOILECTED 0.0-0.90 FRAT CAGW SURFACE

= . OO AL VES NOLDNG TEIE GHCEELD RN 0! THROUSEH 010} CORCEITRATIN RARMATO

oLUBTAC CEN CLOMKRD QRLACTVED PROVISIO BV (eIP erd,

- S —
v e et e e
AZCAOVD TG
BULeall oy
QUALITY AuL g0

DowdRdle 15347
anvac mancbon  paTe




Tentatively ldentilied Organic Compounds Detected in Shallow Soll Samples
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Table 4@ 4

Collec:z>c In the Remedial Investigation at the CLTL Site
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shallow soil: 1) inadequate housekeeping in the truck parking
lot/driveway area (S-=1, S-6); and 2) residual contamination in
the area surrounding the former settling lagoons (S-19)..
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S8ECTION 5

CHARARCTERIZATION OF CONTAMINANYT BSOURCE AREAS

This section descrlbes the hlstory of CLTL’s former wastewater
lagoons and summarizes the main contaminants associated with each
of the former wvastewvater disposal lagoons. This section also
identifies secondary indicators of subsurface contamination that
should be considered in evaluating subsurface so0il remediation.

The three former settling lagoons located east of the CLTL
terminal were excavated in 1982 and therefore will be addressed
as one unit. None of the former lagoons southwest of the CLTL
terminal have been excavated, therefore they will be discussed
individually.

5.1 Former Primary Settling Lagoons

The former primary settling lagoons located east of the CLTL
terminal (Figure 5.1) consisted of three lagoons in series
(approximately 37 feet by 50 feet by 4 feet each) and were in
service from October 1961 (NJDOH, 01/20/6%) through 1975 at whlch
time CLTL ceased discharging its effluent to the adjacent
wetlands and began transporting its wastewater to the E.I. Dupont
facility for treatment. The liquids remaining in these lagoons
were drained into the adjacent wetlands in early 1977 (NJDEP
03/21/77). Sludge accumulations were reported to have been
vacuumed prior to backfilling the lagoons with brickbat, sand and
concrete (NJDEP, DWR, 1982). This vacuuming process may not have
been completely effective in removing the sludges because test
pits dug in this lagoon area in 1981 (TP-2 through TP-4)
encountered white "plastic latex-type” sludge layers, over one
foot thick, just two feet below the surface (Table 5-1). The
wells installed in these test pits were later found to contain 18
to 24 inches of o0il during a 12/04/81 NJDEP, Division of Water
Resources, Bureau of Groundwater Management inspection.

The former settling lagoons were excavated under NJDEP
supervision to a reported depth of approximately 12 feet in 1982.
The exact depth of excavation is difficult to determine because
the sides of the excavation frequently caved in due to the
relatively high water table at this site. Approximately 145
truckloads of so0il were excavated with a backhoe from the former
settling lagoons and the settling tank/drum storage area. The
exact extent of these excavations were not recorded, however
Figure 5-1 indicates the possible extent of these excavations

5-1
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Table =19

Bescription of Test Pits Dug In the Primary Settling Lageon Area

{Adapled from ERM, 1881) (Cepths In Feet Below Surface)
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based on the analytical results of subsequent subsurface soil
samples and the locations of wells and test pits that were
destroyed during the excavation process. The excavated soil was
allowed to dewater on an adjacent concrete pad prior to being
transported to a Browning-Ferris Industries, Inc., disposal
facility. The excavated areas were backfilled with sand and
gravel from Bridgeport Materials, Inc.

No soil samples were collected for analysis during this
excavation process, and therefore the degree to which the
contaminated soil had been removed cannot be determined.
Correspondence between ERM and NJDEP indicated that excavation
proceeded until the soil was free of dark discoloration. The
test pit findings indicate that white discoloration was one of
the main characteristics of contaminated soil in this area. It
is not clear if white discoloration was used as an indicator of
contaminated soils during this excavation.

Following the excavation of the settling lagoons, CLTL excavated
a lagoon just east the southernmost former settling lagoon which
it planned to use as an air stripping lagoon but was unable to
obtain a NJDEP permit to do so.

Figure 5-1 shows the locations of the various types of
environmental sampling conducted to date in the vicinity of the
former primary settling lagoons. Many of the test pit/wells that
were installed in the vicinity of the primary settling lagoons by
CLTL in 1981 were destroyed during the 1982 excavation
activities. Most of the RI subsurface borings in this area are
located within the excavated area of the former primary settling
lagoons and therefore encountered clean f£ill over the first 5 to

6 feet.

Sand which was saturated with a black oily substance and had a
strong odor was encountered during the installation of Well
8-A at depths between 6 to 15 feet. Well 8~A is located along
the western edge of the excavated former primary settling
lagoons.

Volatile and semivolatile organic contamination in excess of
NJDEP recommended soil cleanup objectives were detected in
subsurface borings along the western edge of the former primary
settling lagoons from 7 to a minimum of 17 feet below the ground
surface with the highest contamination levels occurring in the
deeper soil samples (Table 5-2). Subsurface boring samples
obtained between 9 to 14 feet along the eastern edge of this area
detected no volatile or semivolatile organic contaminants which
would suggest that the excavation process succeeded in removing
contaminated soil to a depth of 9 to 14 feet along the eastern
edge of the primary settling lagoons. It should be noted that
these uncontaminated soil samples were obtained several feet
below the water table where ground water contaminant levels

5-2

3341



Table 5=2

i @ubsurface B@ﬁﬁg Seoll Sample Analyses Taken In the Hmm@d’“ ate Vielnity

of the Fermer Settling L@@@@m

Baboroney <) &3 Gv 3
kool 85190 0 =37 9932 132 10 394
1.8 <9
&0
9.9
9.8 057
0.6 w6
ag @.47 3
ag (632 974
i st Velaglog 0.0 0.7% £83.13
S@mlveladloa
a3y 980
av 8.3 £01
1.4 8.7 181
0.63 8 ’
. Narosadiphonylamiro 127 183 18.7
2 4-Tremiorobonzom Q.6 4.94
2349 ar 839
M43 &3 ST
.71
6.3 155 88
0.6 1.0 a2
8.8 12
0.6
0.7 0.71
[eRr<} 118
a7
9118
Totn! Semivlaties 083 48.89 99133.4
f Ypglicldco
§ deptochinr
s o) §
DDE cF;] aa 0.174
£ 890
i Ansmery
i Asoonig e 4.4 4.74 9,99 0&3 1£8 337 42
Borylium { .
| Codmum 3 &g .70
Ehremium 60 9 208 18 (%5) ) 8.0 7.8
§ Cogoot 170 8 10.7 a3 %.1 1.2 1.3
&30-1609 983 29 963 32 ’
orasyy ] .
7 et 960 9 a6 12 29 29 .9
i Selerium 9
S
Thalburg .
[ Zre ) 539 168 073 99 4.2 a 8.L3 8
G )
T8¢ g0 0] 3209 ic9 9€9 170 959
! vex 29
g €ecos™ 19168° 16508° Z3500° 588 2865° bxeré g <30

No eorcenraton entered for poramster aot datected 0bow quoninton Bmit concentabon reported i MpAS (ppm) Sy voigR

r ° Reporod on we! weight brsi sarnpla depihs given in [s0! baiow mrlesn
i = COD crdyss hesdng trmo oassseded, areontnion ostmatd
i NJIDEP cod doanup obactivas (ppm) providesd by NIDEP S48

3542



[

’ . exceeded 60,000 ppb.

This lagoon (approximately 20 feet by 75 feet each) is located
southwest of the CLTL terminal and west of the two former
aeration lagoons (Fig. 5-2). It was probably constructed in 1961
along with the primary settling lagoons and the two aeration
lagoons. Although CLTL reports that it has no knowledge of this
lagoon or how it was utilized, it is clearly visible on
historical aerial photographs of the site (EPA, 1985). These
photographs indicate that it was backfilled sometime between
April 17, 1965 and July 26, 1972. It may have been used as a
settling lagoon judging by its similar size and appearance to
that of the primary settling lagoons as they appear on black and -
white aerial photographs. One subsurface boring sample was
collected in this lagoon).

Subsurface boring B-11 (Figure 5-2) detected volatile (total 22
ppm) and semivolatile (total 1233 ppm) organic contaminants at
levels exceeding NJDEP soil cleanup objectives at a depth of 8
feet below the surface (Table 5-3). Analyses of B-11 samples
taken between 9 to 10 feet below the surface detected only 2.8
ppn total volatile organics. Subsurface boring B-11 is located
in the northeastern corner of this lagoon and may not fully
represent the degree of contamination throughout this lagoon.

5.3 Former Aeration Lagoons

These two aeration lagoons (approximately 45 feet by 225 feet
each) southwest of the CLTL terminal building (Figure 5-2) were
in use from September 1961 through 1975. They are reported to
have been operated in series and may have been equipped with
approximately 8 spray aerators in each lagoon (EPA, 1985).

Although they are referred to as aeration lagoons they may have
been used for other purposes. An 0il slick was present on all of
the settling and aeration lagoons during a July 7, 1972 NJDEP
inspection. During a May 22, 1974 inspection, NJDEP observed
that one of the aeration basins was used as a settling lagoon
(NJDEP, 05/23/74). Prior to June 1963, wastewater from these
lagoons may have been discharged directly into the wetlands
because the final settling lagoon had not yet been constructed
(EPA, 1985). The final settling lagoon was constructed sometime
between June 24, 1963 and April 17, 1965 (EPA, 1985).

The aeration lagoons were utilized until 1975. The lagoons were
closed in early 1977 at which time openings were cut into the
dikes of the lagoons allowing some discharge of their liquid
contents into the adjacent wetlands (NJDEP, 03/23/77). The

J 5=3
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remaining liquids were pumped into a tanker truck and transported
¢o a landfill. The lagoons were then backfilled with perimeter
diking materials, brickbat and concrete rubble without being
dredged (NJDEP, DWR,1982).

The large volume of concrete rubble used to backfill these
lagoons made it difficult to drill subsurface borings in the
central parts of these lagoons. This explains why the majority
of the subsurface borings are located near the edges or outside
of the lagoon areas where there was less concrete rubble to
interfere with the collection of subsurface soil samples (Figure
5-2). The exact depth of soil/sludge contamination cannot be
precisely determined based on subsurface boring sample analyses
because 3 to 8 foot intervals exist between sample depths over
which no samples were collected.

5.3.1 Western Aeration lLagoon

One subsurface boring and one test pit are located along the
southwestern border of the western aeration lagoon (Figure 5-2).

Test pit TP-20, dug by CLTL prior to this RI, (ERM, 1981)
encountered a 0.5 foot thick layer of "latex" approximately

2 feet below the surface. Between 4.5 to 6.0 feet below the
surface, soil was heavily stained with what appeared to be o0il
(Table 5-4). )

Analyses of subsurface boring samples from boring B-16 detected a
total of 1923 ppm of semivolatile organics and 36 ppm cadmium at
3 to 4 feet below the surface (Table 5-4). These analyses

exceed the NJDEP soil cleanup objectives. Samples collected
between 7 to 8 and 9 to 10 feet below the surface detected less
than 3 ppm semivolatile organics.

5.3.2 Eastern Aeration lagoon

Two subsurface borings (B-14 and B-18) were installed along the
eastern border of Lagoon D during the RI field sampling (Figure
5-2). A total of 1.4 ppm volatile and 312 ppm semivolatile
organics were detected 3 to 4 feet below the surface in boring
B-18 (Table 5-3). Samples from boring B-18 taken between 7 to 8
feet below the surface did not detect any volatile or :
semivolatile organics.

5.4 Final Settling Lagoon

The final settling lagoon (approximately 80 feet by x 225 feet)
was constructed along the east side of the former aeration
lagoons (Figure 5-2) sometime between June 24, 1963 and

5-4
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- @ - Table 5=4
Description of Backhoe Test Pits In Lagoens
{Adapted from ERM, 1881) (Depths in Feet Below Surface)

TP'TS ¢
0-20 F2 material, corme parchsd waler.
20-85 " Black omanic layer &t 2.0 fi overlying very eoarse-grained guarziiic sand
with epaque minerals and muscovile; 8and is poorly soried wih pebbles
ang pranules; edlor - pale yelowish-brown: 10 YR 672
Water in pt botlom has omanic edor.
[ TP-18
I’ .
0-08 Fil maierial
08-27 Medum- to coarse-grained, poorly sofled sand, approximalely 25% clay,
glightly motiled; eolor - ark yeliowish-orange: 10 YR /6.
‘ 27-45 Sand as above but more mgh!y motiled wih iron exide stringers and some
dark gray sand; eolor - moderale yeflowish-brown: 10 YR 5/4.
45-58 Medurm 10 coarse-grained guarkz sand with micaceous minerals, fairly
well sofled; color - medium gray: N 5.
Water incoming ingo pt botlom has soms orpanic edor.
. TP-20
’ 0-2.0 Ful material
20-25 Latex layer, similar to maleria! found in old lagoon area, thins toward the .
wes! side of the pR. '
25-4.0 Very coarse-grained clean quarizitic sand, moderalely soried,

edlor - roderale brown: 5 YR 44,

45-60 Medum- fo coarse-grained sand, haavily slained with wha! appears fo be éﬂ;
eolor - gusky brown. 5 YR 2/2.

Water looks olly and has i eder.
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April 17, 1965 (EPA, 1985). It is first wxecognized on 1965
aerial photographs as an new impoundment. By 1972 it had been
developed into a well defined lagoon (EPA, 1985). Liquid wastes
contained in the former final settling lagoon were discharged to
the adjacent wetlands as the final step in CLTL's wastewater
treatment process. Wastewater was discharged via a "T-pipe"
which was probably located in the northeast corner of this lagoon
adjacent to a drainage path leading to the wetlands.

This discharge of wastewater resulted in the death of surrounding
vegetation. A seventy-five foot wide lane of dead trees marked
the flow of effluent discharge into the wetlands (NJDEP,
05/29/72; NUS, 1984). Discharge of wvastewater to the wetlands
continued until 1975 when the lagoon was taken out of service.

In July 1977, the liquids remaining in the lagoon were allowed to
evaporate, sludge was reportedly excavated and the lagoon was
backfilled with construction debris.

The subsurface boring soil samples for the final settling lagoon
were also collected along the border of the lagoon and not within
its center.’ This may be due to problems encountered in obtaining
subsurface samples through the concrete rubble used to backfill
the lagoon. Test pits TP-18 and TP-19 were installed within the
central part of the lagoon. ERM (1981) states that £ill material
and contaminated so0il were observed to a depth of two to three

. feet below the surface. The drillers log for well CL-4, located

on the southern edge of the lagoon, states that at a depth of six
feet below the surface the soil had a chemical odor and was
stained and discolored.

5.5 Supplemental Soil Investigations Being Conducted By EPA

The soil investigations conducted by CLTL and described above
were extensive, however they raise questions as to the nature and
extent of soil contamination at the site.

Questions which were raised by the previous CLTL studies include:

= What are the exact boundarieslof the former wastewater
lagoons?

- What are the volumes of contaminated soil from the former
wastewater lagoons which need to be remediated? .

= What is the extent of so0il contamination in the parking
lot/active driveway area?

In order to answer the above questions, EPA is conducting a

supplemental soil investigation. The results of this
investigation will be included in a supplemental RI report.

5=5
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BECTION 6

CONCLUSIONS

6.1 Contaminant Sources

= Seven unlined lagoons were utilized by CLTL as a treatment
process for wastewater generated from the cleaning of chemical
tank trucks. This practice resulted in the development of sludge
layers and contaminated soil in the immediate vicinity of these

-lagoons. Infiltration of these wastewaters into the underlying

aquifer caused the contamination of ground water up to several
hundred feet from the lagoon boundaries.

- Wastewater was discharged from the final settling lagoon into
the adjacent wetlands as the final step in CLTL's wastewater
treatment process which resulted in the surface deposition and/or
infiltration of contaminants into the underlying agquifer along
the discharge path.

= CLTL-related volatile organics, semivolatiles and inorganics

have been detected in soil at the site at levels that exceed New
Jersey Soil Cleanup Objectives.

6.2 Hvdrogeoloqgy

= The upper aquifer beneath the CLTL site consists of
unconsolidated sands, silts, gravels and clays approximately 150
feet thick. It is underlain by a locally continuous clay layer
approximately thirty feet thick.

= The upper agquifer beneath the CLTL site can be divided into
three subzones: a shallow unconfined subzone which is
approximately twenty feet thick; a semiconfined intermediate
subzone which is approximately 80 feet thick (this subzone was
divided by ERM into an upper and lower intermediate subzone);
and a semiconfined deep subzone which is approximately 40 feet
thick.

= The ground-water flow regime in the upper aquifer is very
subtle and complex. The direction of ground-water flow in the
upper aquifer is to the north-northeast. Ground-water flow
directions are influenced by precipitation and tidal events due
to the relatively flat piezometric surfaces. Any minor ground-
water level measurement erroxr could result in an incorrect
interpretation of ground-water flow patterns. The radial
distribution of ground-water contamination surrounding the former
vastewater lagoons may be the result of ground-water mounding

6-1
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that may have been occurring while these lagoons were in use.

= A downward component of ground-water flow exists across the
site indicating the potential for the downward migration of
ground-water contaminants into the deeper aquifer system.

- The lower aquifer consists of an approximately fifty foot sand
unit which is overlain by a thirty foot continuous clay layer and
underlain by weathered bedrock. The ground-water flow regime in
the lower aquifer has yet to be determined as there are not
enough wells drilled into this agquifer at the CLTL site.

= Organic and inorganic contaminants were detected in the
shallow, intermediate and deep subzones of the upper aquifer
underlying the CLTL site.

- Ground-water contaminants have migrated radially away from the
former wastewater lagoons as evidenced by t¢he distribution of
detected levels of these contaminants. This pattern of
contaminant migration may be the result of ground-water mounding
that occurred below the wastewater disposal lagoons, when they
were active.

= Of the priority pollutant ground-water contaminants detected
at the site, volatile organics were found most extensively and at
the highest levels across the site. Volatile organics have been
detected over 600 feet from the former wastewater lagoons.

= Volatile organic ground-wvater contamination is detected at
higher levels and is more widespread than semivolatile organic
and inorganic ground-water contaminants. The highest levels of
volatile organic ground-water contamination have been detected in

the intermediate subzone.

= Semivolatile ground-water contamination is considerably less
widespread. The highest levels of semivolatile ground-water
contaminants were detected in the shallow subzone in wells
drilled near the former wastewater lagoons.

= The pattern of inorganic ground-water contamination is less
well defined. Higher levels of inorganics are generally found in
the intermediate and shallow subzones in wells drilled near the
former wastewater lagoons.

6.4 Nature and Extent of Soil Contamination and Buried Sludges

= The former primary settling lagoons were excavated to a depth

6=2
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of approximately ten feet below the ground surface in 1982.
However, volatile organic and semivolatile organic compounds have
been detected at levels in excess of NJDEP recommended soil
cleanup objectives in the immediate vicinity of the former
primary settling lagoons. Subsurface boring sampling results
indicate that significant levels of soil contamination exist
below the depth to which the former primary settling lagoons were
excavated.

- Levels of priority pollutant semivolatile organics were
detected in the former aeration lagoons that exceed NJDEP soil
cleanup objectives. Levels of chromium and beryllium were
detected in the western former aeration lagoon at levels
exceeding NJDEP soil cleanup objectives. Beryllium was detected
at levels exceeding NJDEP soil cleanup objectives in the eastern
former aeration lagoon.

- Levels of priority pollutant semivolatile organics, chromium
and beryllium that exceed the NJDEP soil cleanup objectives were
detected in the former final settling lagoon.

- Levels of priority pollutant volatile and semivolatile organics
that exceed NJDEP soil clean up objectives were detected in the
former possible secondary settling lagoon. However, only one
subsurface boring is located in this lagoon. No information is
available concerning the use of the former possible secondary
settling lagoon or how it was closed.

- Levels of arsenic exceeding NJDEP soil cleanup objectives were
detected in a shallow bucket auger samples taken from the unlined
and unpermitted containment basin, adjacent to the existing CLTL
wastewater holding tank.

- Volatile organics and semivolatile organics were detected at
levels exceeding NJDEP soil cleanup objectives in one shallow
soil sample taken along the western edge of the tank truck
parking area. NJDEP soil cleanup objective levels for
semivolatile organics were also exceeded at one location near the
existing wastewater holding tank and one location near the
southeast corner of the former primary settling lagoons. No
shallow soil samples were taken from within the boundaries of the
former aeration or final settling lagoons.

- A supplemental soils investigation is required to fully .
delineate the nature and extent of soil contamination within the
former wastewater lagoons and around the CLTL parking lot/active
driveway area. :

6.5 Nature and Extent of Wetlands Contamination

- Preliminary sampling of wetland sediments and surface water

6-3
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detected inorganic contaminants including arsenic and chromium.

- A subsurface conductivity anomaly is located along the drainage
path formerly used to discharge wastewater from the final
settling lagoon into the adjacent wetlands. The relatively high
levels of some CLTL-related inorganic contaminants detected in
sediments, surface water and well point ground-water samples
collected within this anomaly suggest that it is caused by an
area of contaminated sediments and ground water related to past

CLTL wastewater disposal practices.

- A separate operable unit RI is required to better define the
nature and extent of CLTL-related wetlands contamination.
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