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Golder Associates Inc.

1951 Old Cuthbert Road, Suite 301
Cherry Hill, NJ 08034

Telephone (856) 616-8166

Fax (856) 616-1874

July 23, 2002 "Project No.: 013-6054

New Jersey Remediation Branch

Emergency and Remedial Response Division
U.S. Environmental Protection Agency, Region II
290 Broadway, 19" Floor

New York, NY 10007-1866

Attn: Mr. Joseph Gowers, Project Manager

RE: LIGHTMAN DRUM COMPANY SUPERFUND SITE, WINSLOW TOWNSHIP, NJ
FINAL REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

Gentlemen:

On behalf of the Lightman Yard PRP Group, Golder Associates Inc. (Golder Associates) is pleased

* to submit five copies of the Final Remedial Investigation/Feasibility Study Work Plan (RIWP) for

the Lightman Drum Company Superfund Site. Three copies have been provided to NJDEP under
separate cover.

This RTIWP was prepared in accordance with Section VII, Paragraph 33 of the Administrative Order
on Consent (AOC) for the Site (USEPA INDEX No. CERCLA-02-2000-2034). The Final RTWP
includes the Sampling and Analysis Plan and Quality Assurance Project Plan (SAP); and, the
Health and Safety Plan (HASP).

This Final RIWP is submitted pursuant to your approval letter dated July 3, 2002 and incorporates
the response to comments and proposed changes to the previous version provided on May 29, 2002.
The minor comment contained in your July 3 letter has also been addressed. The Work Plan
incorporates a schedule that, as agreed, is initiated on July 24, 2002. We will be in touch with you
shortly to confirm the exact date for the start of fieldwork. ’

Please do not hesitate to call if any questions arise from your review of this document.

Véfy truly yours,
GQLDER ASSOCIATES INC.
T

P. Stephen Finn, C.Eng.
Project Coordinator

g:\projects\013-6054\work plan'cvrltr-jul02.doc .

cc: James DeNoble, NJDEP
Lightman Yard PRP Group Technical Committee Members
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‘ 10 INTRODUCTION

1.1 Regulatory Background

Thiszemedial Investigation/Feasibility Study (RVFS) Work Plan (RTWP) has been prepared by
Golder Associates Inc. (Golder) on behalf of the Lightman Yard PRP Group (Group). The RTWP
is submitted pursuant to Section VII, Paragraph 33 of the Administrative Order on Consent
(AOC) executed by the United States Environmental Protection Agency (USEPA) in November
2000 (USEPA Index No. CERCLA-02-2000-2034). This RIWP provides the framework for the
activities to be conducted as part of the RI/FS for the Lightman Drum Company Superfund Site
(Site) as required by the AOC. '

The Lightman Drum Company property covers approximately 15 acres and is located in Winslow
Township, Camden County, New Jersey (Figure 1). Jerome Lightman, the owner of the property;

operates a drum brokerage business under the name of Lightman Drum Company, Inc. (LDC)

and/or United Cooperage. As stated in the AOC, LDC operated an industrial waste hauling and
drum reclamation business at the Site beginning in the spring of 1974. Various inspections of the
. property were conducted by the New Jersey Department of Environmental Protection (NJDEP)
from 1974 through 1984. In 1978, the NJDEP issued a one-year Temporary Operating
Authorization that allowed the storage of various wastes on the property including chemical
powders, pesticides, waste oil, oil sludges, paint, pigment, thinner, ink residues, ketones, alcohols,

and mixed solvents. The permit was not renewed.

In 1987, NJDEP collected soil samples from the property that revealed the presence of various
organic and inorganic compounds. In 1988, NJDEP issued an Administrative Order (the New
Jersey Order) requiring LDC to conduct an RIFS at the Site. International Exploratiori, Inc.
(INTEX) performed investigation work in two phases in 1989 and 1990. The investigation
included installation of groundwater monitoring wells and collection of soil and groundwater
samples on the property. Cénstituents detected in groundwater on the property included

chlorinated and aromatic VOCs, and Semi-volatile Organic Compounds (SVOCs) in excess of

federal drinking water standards (maximum contaminant levels; MCLs). Constituents detected
in soils on the property included VOCs (primarily chlorinated and BTEX compounds), SVOCs,

pesticides, and inorganics.

_ Golder Associates
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At the request of NJDEP, USEPA performed a Hazard Ranking System (HRS) Evaluation of the
Site in May 1999. The purpose of the HRS Evaluation was to determine if the releases at the Site
warranted placement of the Site on the National Priorities List (NPL) set forth in 40 CFR Part
300, Appendix B. The HRS Evaluation Site Score was 42.03, based solely on the Groundwater
Pathway, and exceeded the 28.50 cut-off for potential listing on the NPL. USEPA placed the Site
on the NPL by publication in the Federal Register on October 22, 1999.

1.2 Project Objectives
The objectives of this RUFS, as required by the AOC, are as follows:

e Determine the nature and extent of contamination and any impact to the public health,
welfare, or the environment caused by the release or potential release of hazardous
substances, pollutants, or contaminants at or from the Site by conducting an RI; and,

e Determine and evaluate alternatives for remedial action, if any, to prevent, mitigate, or
otherwise respond to or remedy any release or potential release of hazardous substances,
pollutants, or contaminants at or from the Site by conducting a FS.

In order to accomplish these objectives, this RIWP has been prepared to describe the approach
which will be used to assess the nature and extent of contamination and evaluate remedial
alternatives. The overali approach and key elements of this RIWP were discussed with the
USEPA and NJDEP during a meeting on February 14, 2001. The conclusions frdm this meeting
have been incorporated into this RIWP.

13 RI/FS Work Plan Organization
In general, this RIWP includes the following key elements:

e A summary of previous investigations conducted by others (Section 2.2);

e Objectives, proposed scope of work and methodologies for additional investigations
(Sections 2.3 and 3.0);

e Description of activities to be conducted as part of the FS (Section 4.0);

¢ Organization for implementing the RVFS (Section 5.1);

e Schedule of RIFS activities and associated deliverables (Seétion 5.2); and,

e Supporting work plans including a Sampling and Analysis Plan (SAP), which includes

the Quality Assurance Project Plan (QAPP), and a Health and Safety Plan (HASP) are
provided as Appendices.

Golder Associates
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2.0 SCOPING OF RI/FS

2.1 General

The Lightman property covers approximately 15 acres and is bordered to the east by Route 73, to
the west by the Pennsylvania Reading Railroad Line, to the south by farmland and to the north by
farmland and wooded areas. The area in the vicinity of the property is semi-rural and is generally
used for agricultural purposes with few residences and small businesses located along Route 73,
including directly north and south of the property. According to the AOC, approximately 8,000
people live within a 3-mile radius of the Site. For the purposes of this RI/FS, the Site includes
any area in the vicinity of the property to which hazardous substances have migrated or
threatenéd to migrate and all areas in close proximity to the contamination necessary for the

implementation of the response actions required by the AOC.

The property is narrow in width (approximately 300 feet wide) with the main access from Route

73. The majority of property is wooded as shown on Figure 2. There is very little topographic
relief across the property with a maximum elevation range of 15 feet (INTEX, 1989).
Topography generally slopes to the south-southwest with some relief apparent to the north of the
property. A wetland area is located along the western fringe of the property adjacent to the
railroad tracks. A retention area is located near the property entrance, which receives surface

water flow from the west via a short culvert that runs beneath a parking area.

The property is currently used as a drum brokerage business. These operations are generally
located in the eastern area where the majority of the property is used for storage of empty drums.
Drums are stored in truck trailers and in open areas. A small office is located near the Sife
entrance. A large concrete slab is located adjacent to the office, which served as the foundation
for a former storage warehouse. The warehouse was destroyed by fire in 1985 (INTEX, 1989).
A water supply well is located near the office and is used for ndn-potab]e purposes. A small
septic system, which was installed in 1975 to serve the office bathroom, is located adjacent to and

west of the concrete slab.

An abandoned house 1s located adjacent to Route 73. A water well is reportedly located in the

basement of the house.

Golder Associates
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22 Evaluation of Existing Data

2.2.1 History of Site Investigations

Pursuant to the New Jersey Order, an investigation was conducted in two phases by INTEX
(Phase 1 and Phase II) in 1989 and in 1990 on behalf of LDC. The investigation results were
presented in reports, included as Appendix E, dated September 1989 (INTEX, 1989) and October
1990 (INTEX, 1990). These investigations focused on delineating the extent of contamination in
soil and groundwater. Approximately 80 soil samples were collected and twelve monitoring
wells installed including shallow and deep well clusters at locations MW-2 and MW-8. The
investigations were concentrated in known waste storage areas as shown on Figure 2 as briefly
described below. In addition, a geophysical investigation was conducted, consisting of an
electromagnetic terrain conductivity survey, following the Phase I investigation to assist in

locating additional monitoring wells downgradient to MW-2 and MW-3 during the Phase I

~ investigation. The results from the geophysical investigation were inconclusive in the operational

area of the site as a result of surficial interferences (i.e., metal drums and ftrailers). A Small
anomaly was identified in the area of the unlined waste storage pit and monitoring well MW-7
was subsequently installed. As a result, direct investigation information, which is more reliable,
obtained prior to and subsequent to the geophysical investigafion was used to guide the scope of

this RIWP.

Underground Diesel Fuel Tanks

Two fiberglass underground storage tanks of 750 and 1,500 gallon capacity were installed in
1976 along the southern property boundary (INTEX, 1989). The tanks were reportedly used for
storing diesel fuel until the early 1980s and were removed in 1990. Soil samples were taken from
the excavation as part of the Phase Il investigation (INTEX, 1990) and indicated low levels of
petroleumn hydrocarbons and, in one sample, trichloroethene was measured at a concentration of
1950 ppb. Copies of the NJDEP Standard Reporting forms regarding the tank removals, and
other available documentation,. is provided as Appendix D. The INTEX (1990) Report is
included in its entirety as Appendix E.

Unlined Waste Disposal Pit
A former waste disposal pit is located in a wooded area in the west-central area of the Site. The
small pit was accessed by a truck from the main operations area and was located within a shallow

depression. It was reported that the pit was used for the disposal of a single tank trailer

Golder Associates
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‘ containing paint waste and possibly oil. Lightman Drum Company reportedly removed waste and
soil in the area in 1974 or 1975.

Underground Waste Storage Tanks

Two 5,000 gallon underground storage tanks were formerly located in the north-central area of
the Site. The tanks were reported to store waste paint pigments, ink sludges and thinners, and
were reportedly in use under a Temporary Operating Authority between November 2, 1978 and
April 30, 1979 (INTEX, 1989). As noted in the AOC, NJDEP observed the removal of the tanks
in 1984. Appendix D includes copies of the manifest and the NJDEP Generator Annual Report

(1984) showing the disposition of the tank contents.

Warehouse
Drums were stored in a warehouse located in the eastern part of the Site prior to 1985. In
September 1985, a fire destroyed the warehouse. The concrete foundation slab from the

warehouse is still present.

‘ Drum Storage Areas

Drum storage areas throughout the active portion of the property were also investigated. The
areas investigated included the main storage areas located along the southern property boundary
west of the former diesel tanks and along the northern tree line east of the former solvent tanks.

There have been no reported removal activities in these areas.

Historical aerial photos of the Site have been obtained and reviewed from the following dates:

1940 1979
1954 1984
1970 1986
1974 1987
1975 1989

These photographs confirm the following aspects of the Site history:

1. Prior to 1974, the currently active portion of the Site was used for agricultural purposes;
I 2. With the exception of the unlined waste disposal pit and associated access tracks, the
' wooded portion of the property to the west and along the northern boundary has remained

unchanged at least since 1940; and,

l 3. The current operational area has been remained essentially the same since 1974.

: Golder Associates
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2.2.2 Site Geologic and Hydrogeologic Conditions

The Site is located in the Coastal Plain physiographic province, which consists of a series of
unconsolidated Cretaceous and Quaternary sand and clay deposits. These sediments form a
southeasterly dipping wedge which thickens eastward toward the Atlantic Ocean. The Site
hydrogeologic model is characterized by the presence of a relatively uniform unconfined -aquifer,
known as the Cohansey Sand (Zapecza, 1989), consisting of yellowish brown coarse to fine
grained sand. The Cohansey Sand is underlain at depth by the Kirkwood Formation which
consists of clay, silt, and light grey to yellow very fine to medium grained sand. The base of the
Cohansey-Kirkwood aquifer is defined by the top of a clay bed lying at the base of the Kirkwood
Formation. Depending upon the thickness of the basal clay of the Kirkwood Formation, the sand
aquifer may be on the order of 130 feet thick in the vicinity of the Site. Investigations by INTEX
to a maximum depth of 52 feet confirm that the Site geology is consistent with the regional
—interpretation.—Subsurface-investigations-by-IN‘FEX-encountered-predominantly brown (usually
near the surface) to tan, orange-brown or white, very coarse to fine sands with occasional gravel

I
I
|
|
|
|
]
|
|
and rare silt or clay layers. The thin clay layers observed by INTEX were not considered
I. confining layers due to their limited thickness and non-continuous nature. v'
I Groundwater in the vicinity of the Site generally flows in a southerly direction, oblique to the
long axis of the property. Previous investigations indicate that groundwater is generally
l encountered at approximately 10 feet below ground surface (bgs) at elevations of approximately
123 to 126 feet above mean sea level (ft MSL), as shown in Table 1. As is typical with Coastal
I Plain aquifers, the horizontal hydraulic gradient is relatively flat. The mean horizontal hydraulic
gradient calculated during the Phase I RI was 9.1x10™, and during the Phase II RI was 1.65x10°.
l Hydraulic testing of monitoring wells (falling head tests) completed during the Phase I RI
indicated a mean hydraulic conductivity of 2x107 centimeters per second (cn/sec). The results
obtained fall within a relatively narrow range, as shown in Table 2, confirming the uniform nature
l of the aquifer.

2.2.3  Soil Chemistry
: During the Phase I and Phase II remedial investigations, INTEX collected a number of shallow (0

. to 2 feet) and deep soil samples typically ranging from 2 to 17 feet in depth at the locations
shown in Figure 4. During the Phase I RI, INTEX collected soil samples from each of the 6

Golder Associates

I ’ borings in which monitoring wells were subsequently installed (MW-1 through MW-6) and a
I 300010



July 2002 -7- 013-6054

number of other samples from suspected contaminated areas. In 1990, a Phase II RI was
conducted in which INTEX collected additional shallow and deep soil samples to delineate the
nature and extent of soil contamination in areas where elevated VOC and SVOC contamination
had been detected in the previous investigation. INTEX also installed six additional monitoring
wells at the Site and collected soil samples from each of these borings (MW-2B, MW-7, MW-8A,
MW-8B, MW-9, and MW-10). Soil data tables from the INTEX Reports are provided in
Appendix E and summarized on Figures C-1 and C-2 for shallow and deep sampling points,

respectively.

The soil chemistry data has been compared to USEPA Generic Soil Screening Levels (SSLs;
USEPA 1996) for Migration to Groundwater (Dilution Attenuation Factor of 1) and for Ingestion

as well as the New Jersey Soil Cleanup Criteria. Organic contamination exceeding screening

- levels for migration to groundwater was found at depth in the area of the Former Waste Solvent

USTs, the Former Diesel USTs, and the southwest comner of the Former Southwest Drum Storage

Area. The primary contaminants of concemn include chlorinated VOCs, benzene, ethylbenz@:ne,
toluene and xylene (BTEX). Chlorinated VOCs, were also detected in deep soil samples at
concentrations exceeding the screening levels for ingestion. Pesticides and SVOCs were

sporadically detected in shallow soil samples. PCBs were not detected.

Various inorganic compounds (i.e., arsenic, lead, beryllium) were detected in shallow soils and at
depth throughout the Site that exceed screening criteria. However, the majority of the inorganics
detected are well below the NJDEP Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
As an example, arsenic was consistently detected throughout the Site (including samples
extremely remote from site operations) at concentrations ranging from approximately 1 ppm to 12.
ppm. However, the RDCSCC is 20 ppm based on natural background for soils in New Jersey. It
should also be noted that few metals were detected in groundwater above MCLs as described in
Section 2.2.4. |

As such, the Phase I and Phase II data suggests that there. are three primary areas where site-
related contamination may be expected. These areas are the Former Waste Solvent USTs, the
Former Southwest Drum Storage Area, and the Former Diesel USTs (Figure 2). Additionally, the
areas around the Former Unlined Waste Storage Pit, Phase I soil locations SS-8 and SS-11 and
the areas around Phase II soil locations S-2D and S-1B (see Figure 4 and C-1 and C-2) show

impacts of organic constituents.

Golder Associates
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2.2.4 Groundwater Chemistry

Groundwater samples were collected during the Phase I and II remedial investigations (INTEX

1989, INTEX 1990). Groundwater samples collected during the Phase I investigation were

analyzed for priority pollutant VOCs, SVOC:s, total iron, manganese, and total solids. During the
Phase II RI a comprehensive round of samples was collected and analyzed for Priority Pollutant
VOCs, SVOCs, pesticides, and metals. In July 2000, USEPA collected samples from all Site
wells (except for MW-4 and MW-5) and various residential wells along Route 73 (USEPA
2000a). These samples were analyzed for TCL VOCs, BNAs, pesticides, PCBs, and TAL metals.

|
|
' These data were compared to the New Jersey Class IIA Groundwater Quality Standards (NJ
GWQS, NJDEP 1993) for screening purposes. Exceedances of the Class IIA Standards based on
l - the most recent data for each well are shown on Figure 3. Primarily, chlorinated VOCs and
BTEX exceeded the GWQS especially in the areas of the Former Waste Solvent USTs (MW-2
l well cluster), and the Former Southwest Drum Storage Area (MW-8 well cluster). VOCs also
exceeded the GWQS in the areas of the former diesel USTs (MW-5) and the Unlined Storage Pit
l. . (MW-3 and MW-7), however, at significantly lower concentrations. Concentrations of VOCs
significantly declined at depth as shown in the deep monitoﬁﬁg wells MW-8B and MW-2B which
are screened at about 40 feet bgs. INTEX (1990) indicated slight upward gradients in the MW-
2A/2B and MW-8A/8B well pairs, which may be mitigating the downward migration of
contaminants. There were no organic concentrations detected above the GWQS in monitoring
wells MW-4, MW-6, and MW-1. Pesticides and PCBs have not been detected in the groundwater
at the Site. Exceedances of metals (aluminum, cadmium, and manganese) reported for Site
groundwater in nearly all wells. These metals were found at lower concentrations that do not
exceed GWQS in MW-1 and MW-6. MW-4 and MW-5 were not sampled in 2000. These metals’
were also detected in residential well samples collected in 2000 at concentrations below the

GWQS.

2.3 Definition of Data Gaps and Data Quality Objectives

2.3.1 General

Data Quality Objectives (DQOs) for the Site have been established in accordance with USEPA
. guidance (USEPA 2000b), and are presented in Table 3. The DQO process is described in the

SAP (Appendix A) and quantitative goals are included in the quality assurance section of the

Golder Associates
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SAP. The purpose of the RI is to define nature and extent of contamination and to gather data
that can be used in a Baseline Risk Assessment (BRA). The BRA will consist of a Baseline
Human Health Risk Assessment and the Ecologic Risk Assessment. To that end, the data
collected during the Phase I and Phase II investigations by INTEX were used to identify areas of
concern and areas where additional data may be necessary to accomplish these goals. Figure 4
shows the proposed locations for the RI investigations. The rationale and purpose for these

locations is further discussed in Section 3.0.

As a BRA is required for this Site, it is important that a full suite of contaminants be assessed and
that high quality data be obtained. To that end, the RI samples will be analyzed for the Target
Compound List (TCL) VOCs, SVOCs, Pesticides, and PCBs, as well as, the Target Analyte List

(TAL) metals and cyanide. The compound and analyte lists are those contained in the Contract

- Laboratory Program (CLP) Statements of Work (SOW) OLM04.2 and ILM04.1. Samples will

also be evaluated for two additional potential Site-related compounds (1,2-diphenylhydrazine and

benzidine). The Sampling and Analysis Plan (SAP), Appendix A to this RTIWP, contains more

specifics about all of these analytes including analytical methods, holding times, and target

~ reporting levels.

2.3.2  Soil Quality Characterization

As previously described, soil samples collected from the Site show elevated concentrations of
chlorinated VOCs and BTEX in the four areas of concem. In addition, SVOCs, metals, and
sporadic detections of pesticides have been reported. Shallow soil appears to be less impacted by

VOCs than deeper soil (i.e., greater than 2 feet below ground surface).

Data gaps for Site soils have been identified as follows:

1. Areas within the active operational area that have not been fully delineated. This
includes mostly areas in the eastern part of the operational area and the septic system

where there has been limited soil sampling and no sampling from below the concrete
slab.

2. The extent of soil contamination particularly along the northern, southern, and western
boundaries of the operational area have not been fully defined.

3. The data quality of some of the Phase I and Phase II soil samples cannot be substantiated.

Therefore, additional samples will be collected in previously defined source areas to
verify the nature of contamination.

Golder Associates
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‘ 4. Limited soil samples have been collected outside the active operational area to assess
background conditions and for use as part of the risk assessment.

5. The Phase I and Phase II soil samples were not analyzed for the full TCL/TAL list of
analytes. During Phase II, soil samples were only analyzed for parameters that were
deemed of concern from the Phase I RI (i.e., VOCs and SVOCs were generally analyzed,
while pesticides, PCBs, and metals were only analyzed if further delineation of an area
was necessary)

The RI scope of work described in Section 3.0 will address these data gaps.
233 Groundwater Quality Characterization

Groundwater samples collected to date show elevated concentrations of chlorinated VOCs and
BTEX in the four areas of concern shown on Figure 3. The groundwater contamination is most
prevalent in shallow wells. In addition, off-property migration of VOCs will be investigated

" based upon the measured concentrations and groundwater flow direction.

Data gaps for groundwater have been identified as follows:

l‘ 1. There is no groundwater elevation and quality data north of the Former Waste Solvent
UST area to verify groundwater flow direction and provide upgradient water quality data;

2. There is no groundwater data downgradient to the south of the property to define the
extent of groundwater contamination;

3. A residential well (unused) and a well used for non-potable purposes on the property
have not been sampled,;

4. The most current round of groundwater sampling did not include all Site wells.
The RI scope of work described in Section 3.0 will address these data gaps.
2.3.4 Ecological and Cultural Resource Evaluation

The USEPA has assessed, in consultation with the U.S. Fish and Wildlife Service, thé potential
presence of Federal or State threatened or endangered species or their habitat in the vicinity of the
Site pursuant to Section 7 of the Endangered Species Act. Swamp Pink (Helonias bullata) was
identified as a federally listed threatened plant species that may be located on or adjacent to the

' . Site. Therefore, a survey of the appropriate wetland areas for the presence of Swamp Pink is

required.

Golder Associates
300014



July 2002 ’ -11- 013-6054

Q The extent of the 100-year and 500-year floodplains at the Site will be assessed based on the
' Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) and in

consultation with FEMA. The extent of the floodplains will be incorporated on a map in the RI

report.

A delineation of the wetland area along the western fringe of the property will be undertaken.
The wetland delineation will use the three-parameter Army Corps of Engineers methodology in
accordance with the 1987 USACE Manual. Available state and federal wetland maps will be

obtained.

In addition, a visual site inspection will be undertaken to identify the different types of terrestrial
habitat that occur on the property utilizing the Checklist for Ecological Assessment/Sampling
(ERAGS, 1997). The characterization will include identification of the predominant plant species
__present, documentation of any indications of use by wildlife, a determination of whether the

community is composed of native or non-native plant species, and documentation of any readily

observable indications of environmental stress. The data that are collected will be used to assess

l‘ ~ the extent and condition of the habitat and its potential to support specific species of wildlife.

A Stage IA Cultural Resource Survey will be conducted consisting of a literature search, site
reconnaissance, and sensitivity study to determine the potential presence of archaeological sites in
the project area. The need for a Stage IB will be evaluated following completion of the State 1A

Cultural Resources Survey.
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3.0 REMEDIAL INVESTIGATION

3.1 General Description

The purpose of the RI is to collect baseline data defining the nature and extent of constituents in
soil and groundwater, and factors influencing their extent and rate of migration. A Risk
Assessment will then be completed to characterize and assess risks from identified routes of
exposure. The data quality objectives deﬁned above will be evaluated and refined as necessary
throughout the RI to ensure that all data necessary for determining environmental and‘ health

effects, and evaluaﬁng remedial alternatives will be collected.

A topographic base map was completed in the spring 2001 for the Lightman property and a
minimum 200-foot perimeter beyond the property. To the south (downgradient), mapping

. extended approximately 800 feet. The base map, included as Figure 2A, was compiled at a

17=50" scale with a one-foot contour interval. Horizontal control is tied to the New Jersey State

Plane Coordinates and vertical datum i1s NGVD 1929,

A monitoring well integrity survey and full synoptic round of groundwater levels will be obtained
prior to drilling activities. Damaged wells that are 1dentified will be repaired or replaced as part
of the RI. The water levels will verify existing conditions and groundwater flow directions to

assist in locating Geoprobe transects.

Details of field and analytical procedures are included in the SAP and QAPP provided as
Appendix A. Field work will be conducted in accordance with the Health and Safety Plan
included as Appendix B.

3.2 Investigation

3.2.1 Hydrogeologic Investigation

The hydrogeologic investigation will be carried out in a phased approach, using field screening
techniques to determine well locations so as to define the extent of contamination in a timely
manner, consistent with the overall project schedule requirements. As part of this scoping phase,
aquifer parameters were established from the previous work conducted by INTEX as described in

Section 2.2.2. Based on this data, a one-dimensional analytical solute transport model was used
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to estimate the possible downgradient concentrations of TCE' in groundwater in order to locate

initial screening investigation points downgradient as described in the following sections.
3.2.1.1 Analytical Modeling

The analytical model selected for this evaluation is presented in “Quantitative Hydrogeology” by
de Marsily (1986). The solution of the one-dimensional advection-dispersion equation for
groundwater flow and solute transport is utilized for contaminant transport predictions including
constituent retardation and exponential contaminant decay. The solution accounts for natural
degradation of the constituents (a first order reaction rate for the sum of natural chemical and
biological processes). The parameter used to estimate the rate of degradation is the half-life time
(i.e., the amount of time it takes for the concentration of a compound to decrease by one-half due
to degradation processes). The solution appropriately accounts for both constituents released into
the groundwater (mass increase) and constituents treated through natural degradation processes
(mass decrease). The governing equation and parameter values used for the one-dimensional

simulations are presented in Table 4.

Based on the slug tests completed by INTEX, a mean hydraulic conductivity value was calculated
(Table 2) to be 2.10x10 cm/sec. An average horizontal hydraulic gradient value of 9.09x10™
was established from the measured groundwater elevations, and porosity of 28% was assumed
based on regional knowledge. A simulation time of 27 years was used, this being the length of
time from 1974 (the earliest possible release date) to the present. - However, sensitivity analyses
indicated that the plume approaches steady-state conditions within ten years. Retardation was
calculated using published values of K, and an assumed solid density of 2.5 grams per cubic
centimeter. The dispersivity was calculated using the equation developed by Al-Suwaiyan
(1996), and a half-life of 321 days was chosen based on published literature. The source

concentration was assumed to be 2,500 ug/l based on the groundwater sampling results.

The modeling results shown in Table 4 suggest that detectable concentrations of TCE might be
expected up to at least 500 feet downgradient of the property line.

! TCE was selected as a representative contaminant in this screening assessment as it is present in high concentrations
at the property line and it is more recalcitrant than the BTEX compounds.
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3.2.1.2 Geoprobe Transects

A Geoprobe direct push rig will be used to advance a series of groundwater screening transects
downgradient of the potential source areas identified in Section 2.2 and, at the request of the
Agencies, downgradient of the western portion of the property. Direct push methods and
sampling techniques will be conducted in accordance with “Alternate Ground Water Sampling
Techniques Guide” (NJDEP, 1994). Based on the modeling described above, three initial
proximal transects will be installed at the approximate locations shown on Figure 4 and a fourth
transect (transect 4A) will be located downgradient of the western portioh of the property, at the
request of the -Agencies. These locations will be verified prior to initiating the Geoprobc
nvestigation based on the re-survey of the existing monitoring wells and collection of a synoptic

round of water levels. A temporary piezometer will be installed at each of the initial three

~ Geoprobe transects (transects 1A, 2A and 3A) to provide hydraulic head data to assist in selecting .

permanent monitoring well locations.

The initial borings at transects 1A, 2A, and 3A will be extended to the first confining layer based
on the geologic data obtained from the installation of MW-11 (see section 3.2.1.3). The
subsequeﬁt borings will be extended to about 50 feet below ground surface (bgs) or deeper if
necessary to determine the vertical extent of contamination. Groundwater sample will be
collected at approximately every 10 feet down to 50 feet and on 20 foot intervals at greater
depths. At each sampling depth, a minimum of three volumes will be purged from the center of
the drilling rods using a peristaltic pump. After purging, a peristaltic pump will be used to collect
a groundwater sample that will be analyzed for Target Compound List (TCL) VOCs in the field
mobile laboratory using the SW846 method with a gas chromatograph‘.equipped with a mass
spectrometer detector (GC/MS). Using this approach, groundwater quality will be characterized,
at a screening level, both horizontally and Veftically. At the request of the USEPA, 10% of the
samples analyzed in the mobile laboratory will be sent to a fixed laboratory for VOC analysis by
CLP OLMO04.2 methods. The confirmatory samples will be collected in locations where
contamination is present and will be compared to the mobile laboratory data using relative

percent difference, in the same manner as field duplicates (see Appendix A).

Following the initial transects, the mobile laboratory data will be reviewed and will be used to
“calibrate” the analytical model developed above. In addition to groundwater samples collected
from the borings, samples will be collected from monitoring wells MW-2A and MW-8A and
analyzed in the mobile laboratory to verify the source term concentration and provide an
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additional calibration point on the predicted concentration curve. Based on the new data and the
results of the model calibration, the location of additional distal transects will be selected. As
with the proximal transects, groundwater samples will be collected from each boring every 10
feet to a depth of 50 feet or deeper based on the results of the initial transects and analyzed in the
mobile laboratory. Groundwater samples will be collected at 20 foot intervals for depths greater
than 50 feet. The analytical, geologic, and hydrogeologic data collected during the Geoprobe
investigation will be reviewed in conjunction with EPA and NJDEP in order to select monitoring

well locations that will provide definitive downgradient groundwater quality data.
3.2.1.3 Monitoring Well Installation

Using the results of the Geoprobe/GC/MS investigation, the main axis and extent of the
groundwater VOC plume will have been identified both horizontally and vertically. A Technical

- Memorandum will be submitted to EPA and NJDEP for approval following the Geoprobe

investigation detailing the proposed monitoring well locations. Following EPA concurrence, two
monitoring wells will be placed along the central axis of the plume, one approximately mid-way

from the Site to the downgradient edge of the plume, and the second well at the downgradient

- extent of the plume. Two monitoring wells will also be installed at the eastern and western edges

of the plume. In addition, in order to verify groundwater flow direction and to provide upgradient
groundwater quality data, a monitoring well (MW-11) is proposed for installation at the northen
edge of the property, upgradient from existing monit,'oring wells MW-2A and MW-2B. A boring
will be initially advanced prior to installation of MW-11 to verify geologic conditions to the first
confining layer as requested by the Agencies. The boring will be grouted back to the depth
required to install MW-11. Alternatively, the boring may be grouted to ground surface and MW-

11 installed at an adjacent location.

The monitoring wells will be installed using hollow stem auger drilling techniques, and will be
constructed using 2-inch diameter stainless steel screen and riser. It is ekpepted that a 10-foot
screen will be installed at each location. The screened intervals will be selected in consultation
with EPA based on the results of the Geoprobe/GC/MS analysis. Upon completion, the wells will
be developed in accordance with the QAP (Appendix A).
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0 3.2.1.4 Slug Testing

Upon completion of sampling activities, all the existing and newly installed monitoring wells will

be slug tested. Rising head slug tests will be performed using electronic transducers and
dataloggers to record the change in head. The data will be analyzed using the Hvorlsev method,

or other appropriate methods such as van der Kamp depending on the aquifer response.
3.2.2 Environmental Sampling

|

|

l Soil samples will be collected at the approximate locations shown on Figure 4. Forty (40)
locations are included at which both shallow and deep soil samples will be collected and analyzed

' for TCL/TAL parameters. At the request of USEPA, samples will also be evaluated for the
presence of 1,2-diphenylhydrazine and benzidine. These compounds are no longer a paﬁ of the

' . TCL list and are not included in the calibration standards; so that a separate evaluation is
necessary. The laboratory will be evaluating all semi-volatile organic compound (SVOC) sample

I chromatograms for tentatively identified compounds (TICs). If either of these two compounds is
identified in the TICs, new aliquots of those sampleé will be extracted and analyzed using SW846

" Method 8270 in Selective Ion Monitoring (SIM) mode. SIM is a technique used by laboratories
to look fdr a few compounds rather than a broad spectrum of compounds. The advantage of this
technique is that lower reporting levels are achievable. Further discussion regarding analysis of
these compounds is provided in the SAP. These samples are intended to further define nature
and extent of contamination to verify existing data and address thev data gaps discussed in Section
2.3.2. Sampling of the retention area at the eastern end of the Site that receives Site runoff is
iﬁcluded. Shallow samples will also be collected from nine additional locations in the wooded
areas. These samples will be analyzed for TCL/TAL parameters and will be used in evaluation of

site wide risks. Surface soil data from open areas (i.e., not beneath buildings or paved areas) will
al (1997).

Shallow samples will be collected from a depth of 0 feet to 2 feet with the VOCs sample collected

I be compared to the appropriate ecological screening values in the RI Report from Efroymson et. _
I from the bottom of the depth interval. A deep sample will be collected from each location at a

depth greater than 2 feet but above the water table. The actual sample will correspond to the most

l contaminated zone based on visual observation and field screening using an organic vapor
. analyzer. If there are no indications of contamination, the samples will be collected from the 5 to
l 6-foot interval. Samples will be collected using a GeoProbe or auger. The shallow soil reference
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samples collected for risk assessment purposes will be taken from a depth of 0 feet to 1 foot, with
the VOC sample collected from the bottom of the depth interval. Field procedures for collection

of soil samples are included in the SAP (Appendix A).

As requested by USEPA, surface water and sediment samples will be taken at three locations: in
the wetland area, at the western end of the Site, and at locations in Pump Branch Creek
approximately 1,600 feet and 2,000 feet south of the Site. Samples will also be taken from a
location upgradient of the Site. Approximate locations are shown on Figure 4A. Sediment
samples will be collected from a depth of zero to 6-inches and 18 to 24-inches below ground
surface at each sampling point. The samples will be analyzed for TCL and TAL compounds.
Surface water samples will also be analyzed for Total Suspended Solids and hardness. Sediment

samples will also be analyzed for Total Organic Carbon and grain size distribution.

The AOC includes reference to potential sampling of building interiors. The only building on the
site that was ever used for storage or operational purposes was a warehouse. All that remains of
this building is the concrete slab and soil sampling beneath this slab is included (see Figure‘ 4).

These samples will be taken in areas of visual surface staining, if present, on the concrete pad.

Once well installation is complete, a synoptic round of groundwater levels and samples will be
collected from the existing 12 monitoring wells, the newly installed RI wells, and the two on-
property supply wells. These samples will be analyzed for the TCL/TAL analytes and select
additional parameters to evaluate natural attenuation processes (sée Table 3). Additionally, the
samples will be evaluated for the presence of 1,2-diphenylhydrazine and benzidine, as previously

discussed.

All of the wells and the RI soil sample locations will be surveyed by a NJ-licensed surveyor in

order to accurately locate areas of concern.
3.2.3 Sample Analysis/Data Validation

Groundwater and soil samples will be analyzed in a fixed laboratory for TCL/TAL analytes in
accordance with the USEPA CLP SOWs OLM04.2 and ILMO04.1 and evaluated for 1,2-
diphenylhydrzine aﬁd benzidine, as discussed in Section A.3.2.2. In addition, groundwater
samples will be analyzed for the following parameters necessary to evaluate natural attenuation

processes. Light Hydrocarbons (methane, ethane, and ethene; MEE), chloride, total alkalinity,
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sulfate, sulfide, nitrate, nitrite, total phosphate, total organic carbon (TOC) and dissolved organic
carbon (DOC). pH, specific conductance, oxidation reduction potential (Eh), temperature,
dissolved oxygen, and ferrous iron (Fe*?) will be measured in the field. The TCL VOC analysis
will be performed using a modified OLMO04.2 (i.e., 25 ml purge) in order to achieve reporting
limits that are at or below NJDEP GWQS. The procedure is consistent with SW846 8260. The
anticipated laboratory turnaround time is 28 calendar days. The confirmatory groundwater
samples collected as part of the Geoprobe investigation will be analyzed for VOCs as described

above.

CompﬁChem, a Division of Liberty Analytical Corporation, of Cary NC (CompuChem) will be
used for all laboratory analyses except MEE parameters. CompuChem is a laboratory that has
been involved in the CLP program for many years. The laboratory analyzes Performance
- Evaluation Samples (PESs) on a routine basis for various certification programs and in order to
maintain their status in the CLP. The SAP (Appendix A of this RIWP) includes information
regarding sampling procedures, analytical procedures, and quality assurance (QA) procedures for

the program and the laboratory. Microseeps of Pittsburgh, Pennsylvania will perform analysis for

the MEE parameters. Microseeps has satisfactorily provided these analytical services on several

previous Region I Superfund Sites for Golder Associates.

Analytical data will be validated in accordance with the USEPA Region II Standard Operating
Procedures. The SAP provides further details regarding data validation procedures. These
validated data will be used in the risk assessment to determine COPCs and EPCs. Validated data
will be presented to USEPA in the Site Characterization Summary Report and the RI Report.

33 Site Characterization Report

In accordance with the schedule outlined in the AOC, a Site Characterization Report will be
submitted 45 days following completion of data validation activities. The Site Characterization
Report will include a review of the investigative activities that were undertaken, and will present
the data from each sampling activity, Stage LA Cultural Resource Survey, delineation of the 100-
year and 500-year floodplains, and wetlands delineation. In addition, a well search will be

conducted in accordance with N.J AC. 7:26E-4.4(h)v and the results will be presented in the Site

Characterization Report.
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‘ 34 Baseline Human Health Risk Assessment

Following collection of environmental data, a Baseline Human Health Risk Assessment (BRA)
will be completed to identify and characterize actual and potential risks that the Site may pose to
human health. The Human Health Risk Assessment will be performed in accordance with the

appropriate Risk Assessment Guidance for Superfund (RAGS) including:

e RAGS, Volume I, Human Health Evaluation Manual (Part A), EPA/540/1-89/002,
December 1989;

e RAGS, Volume I, Human Heaith Evaluation Manual (Part B), EPA/540/R-92/003

- December 1991,

¢ Supplemental Guidance to RAGS: Calculating the Concentration Term (OSWER
Directive 9285.7-081), May 1992;

o RAGS, Volume I, Human Health Evaluation Manual (Part D), OERR No. 9285.7-01D,
January 1998;

o The Superfund Evaluation Manual EPA/540/1-88/001, April 1988 (or most recent
revision);

e Dermal Exposure Assessment: Prmc1ples and Applications. EPA/600/8-91/01 lB January
1992;

e The Exposure Factors Handbook (EPA/600/8—89/O43, March 1997;

¢ Guidance for Data Usability in Risk Assessment (EPA/540/G-90/008, October 1990 (or
most recent revision); and,

¢ RAGS, Volume 1, Supplemental Guidance: Standard Default Exposure Factors, OSWER
Directive 9285.6-03, March 1991.

The Human Health Risk Assessment will be performed and submitted in a phased approach to
allow the Agency early review of the assumptions and data to be used in calculating risks for this

Site. The following paragraphs explain the various risk assessment deliverables.

Memorandum on Exposure Scenarios_and Assumptions: A memorandum describing the
exposure scenarios and assumptions which will be considered for current and future use of
the Site will be prepared and submitted to the Agency within 60 days of approval of this
RIWP. The memorandum will include the preliminary conceptual site model (CSM) and a
summary of the exposure routes of concern for the Site. In addition, the memorandum will
include a summary of the exposure variables that are planned for use in risk calculations.
RAGS Part D Tables 1 and 4 will be included with this memorandum. Upon approval by the
Agency, these scenarios and assumptions will be carried forward in the risk assessment. '

A List of Hazardous Substances Present and Proposed Contaminants of Concern: Within the
Site Characterization Summary Report (SCSR) a list of Contaminants of Potential Concern
(COPCs) for each media, as appropriate, will be provided to the Agency for review. In
addition, media specific exposure point concentrations (EPCs) will be calculated and
included in the SCSR. These data will be provided in RAGS Part D format Tables 2 and 3.

Upon approval by the Agency, these COPCs and EPCs will be carried forward in the risk
assessment.
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. Toxicological and Epidemiological Studies Memorandum: Within 60 days of submission of
the SCSR, a memorandum describing the toxicological values for COPCs will be submitted
to the Agency for review. These values include Cancer Slope Factors, Reference Doses,
Reference Concentrations, Weight of Evidence, and adjusted dermal toxicological factors, as
appropriate. These data will be derived from the Integrated Risk Information System (IRIS),
.the Health Effects Assessment Summary Tables (HEAST) and, if necessary, the National
Center for Environmental Assessment (NCEA). These data will be provided in RAGS Part D
format Tables 5 and 6. Upon approval by the Agency, these toxicological factors will be
carried forward in the risk assessment.

Baseline Human Health Risk Assessment: Within 60 days of USEPA approval of the
preceding deliverables including the Toxicological memorandum, the associated text and
tables containing the risk calculations and assessment will be submitted to the Agency for
review. The risk calculations will be provided in RAGS Part D format Tables 7 through 10.
The text will contain the appropriate information describing the risk and non-carcinogenic
hazard calculations and summarizing the risk and hazards for each medium of concern and
for the entire Site, as well as a discussion of the associated uncertainties.

35 Ecological Risk Assessment

A Screening Level Ecological Risk Assessment (SLERA) will be completed in accordance with
. EPA’s Ecological Risk Assessment Guidance for Superfund (ERAGS, 1997). The assessment

will comprise Steps 1 and 2 of the ERAGS process and will include the following components:

Step 1

e Site environmental setting (summarized using the ERAGS checklist, see section 2.3.4)
and known contaminants;
Potential contaminant fate and transport mechanisms;
Mechanisms of ecotoxity and likely categories of receptors;
Potential complete exposure pathways; ,
Selection of assessment endpoints and measurement endpoints based on screening
ecotoxicity values equivalent to chronic no adverse effect levels (NOAELs) where
possible.

Step 2
e For complete exposure pathways, identifying conservatively high contaminant
concentrations for each environmental medium; '
e Assessment of conservative exposure parameters;

e Calculation of screening level Hazard Quotients and, where relevant, screening level
Hazard Indices;

e Uncertainty assessment

The SLERA will utilize the following EPA guidance, as appropriate:

e Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments, EPA 540-R-97-006, June 1997;
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e Ecological Assessments of hazardous Waste Sites: A Field and Laboratory Reference
Document, EPA/600/3-89/013, USEPA, ORD, 1989; '

e Terrestrial Ecological Risk Assessment Methods Handbook, USEPA, 1993;
¢ Considering Wetlands at CERCLA Sites, EPA 540/R-94/019, USEPA OSWER, 1994,

e Role of the Ecological Risk Assessment in the Baseline Risk Assessment, OSWER
Directive9285.7-17;

¢ Guidelines for Ecological Risk Assessment, EPA/630/R-95/002F, April 1998; and,

e Wildlife Exposure Factors Handbook, EPA 1993.

The SLERA will be submitted together with the Baseline Human Health Risk Assessment. Based
upon the SLERA a decision will be made either to continue with a Baseline Ecological Risk

Assessment or that further ecological evaluation is not warranted. Collectively, the Baseline

”Human Health Risk Assessment and the SLERA or Baseline Ecological Risk Assessment

constitute the Baseline Risk Assessment (BRA) for the Site. Upon USEPA approval of the BRA,
it shall be included in the RI Report.

3.6 Remedial Investigation Reports

On completion of the field investigations, sampling, laboratory testing, analysis, and data
validation, the geological and hydrogeologic conceptual models for the Site will be refined to
characterize the Site. Results of the validated data obtained during the RI will be compared to

historical data to develop a spatial and temporal understanding of the nature extent and fate of

contamination. The RI Report will summarize the Site Characterization Report and will contain

all the information from the evaluation of existing data and provide full details and results of the
field investigation. The report will also identify additional data gaps, if any. The RI Report will
also mncorporate the BRA for the Site. The final Remedial Investigation Report will be prepared
following receipt of EPA comments on the draft RI Report.
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4.0 FEASIBILITY STUDY

4.1 General

The FS will be performed in accordance with the guidelines in the Interim Final Guidance for
Conducting Remedial Investigation and Feasibility Studies Under CERCLA, October 1988,
OSWER Directive #9355.3-01. The FS will include the development of alternatives that are
appropriate for assessment under CERCLA, SARA and the National Contingency Plan (NCP)
and appropriate guidance. Consistent with the AOC, the FS will be performed and submitted in a

phased approach as described in the following sections.
4.2 Candidate Technologies Memorandum

A Candidate Technologies Memorandum will be submitted in conjunction with the Site

" Characterization Summary Report (i.e., 45 days after validation of data). Based on existing

information for the Site (see Section 2) and additional Site characterization studies to be carﬁed
out in the RI, the Candidate Technologies Memorandum will identify and screen an array of
potential remedial technologies, including institutional controls (e.g., CEA, deed notice).
Requirements for site-specific treatability studies shall be considered for each technology. The
final list of technologies will be carried forward in the feasibility study for further evaluation and

screening during development and screening of remedial alternatives.
4.3 Treatability Studies

A'bTreatability Testing Work Plan (TTWP) together with the required schedule extension, may be
completed and submitted to EPA for review and approval, if the most promising candidate

technology requires such a study.
4.4 Remedial Action Objectives and Remedial Alternatives

Remedial .Ac'tion Objectives (RAO’s) will be established based on the results of the Risk
Assessment, the potential future use for the Site, and an analysis if applicable or relevant and
appropriate réquirements (ARARs). The development of remedial action alternatives will be
based on the list of candidate remedial technologies outlined in the Candidate Technologies
Memorandum and the RAOs. Based on the results of the R, technologies will be refined and
prescreened for suitability as pan' of alternatives. The various technologies will then be

assembled into combinations of site-wide remedial alternatives.
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‘ Once identified, the potential remedial action alternatives will be screened in accordance with
EPA's guidance (based on overall protection, implementability and cost) to determine which
alternatives are most feasible. After the initial screening, a final short list of remedial action
alternatives will be compiled for detailed evaluation. A “No Action” alternative Will be included

to comply with the requirements of the NCP.

A presentation will be made to the Agencies following development of the RAOs and screening

of remedial action alternatives.

45 - Detailed Analysis of Alternatives

A detailed analysis will be performed for each of the remedial action alternatives resulting from
the initial screening process. The analysis of each remedial alternative will be based on an
evaluation of nine criteria established in the NCP. Two criteria (state acceptance and community
acceptance) will not be evaluated because they will be evaluated during the public comment
period following EPA’s development of the Proposed Remedial Action Plan (PRAP). The
. remaining seven NCP criteria are as follows:

e Overall Protection of Human Health and the Environment

Under this criterion, an alternative is assessed to determine whether it can adequately
protect human health and the environment, in both the short-term and long-term, from
unacceptable risks posed by hazardous substances, pollutants or contaminants present at
the site, by eliminating, reducing or controlling exposures. This criterion is an overall
assessment of protection based on a composite of factors assessed under other evaluation
criteria, especially short-term and long-term effectiveness and permanence.

¢ Compliance with ARARs

This criterion evaluates whether and how the alternative attains applicable or relevant and

-appropriate requirements under federal environmental laws and state environmental or
facility siting laws, or provides grounds for invoking the legal waiver of such
requirements.

e  Short-Term Effectiveness

This criterion evaluates the impacts of the alternative during implementation with respect
to human health and the environment. The short-term impacts of an alternative are
assessed considering: short-term risks that might be posed to the community during
implementation of an alternative; potential impacts on workers during remedial action
‘ and the effectiveness and reliability of protective measures; potential environmental

impacts of the remedial action and the effectiveness and reliability of mitigative measures
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‘ during implementation. The effects of each alternative on wetland areas and the 100-year
and 500-year floodplains and potential mitigation measures will be considered.

¢ Reduction of Toxicity, Mobility, and Volume Through Treatment

Under this criterion, the degree to which an alternative employs recycling or treatment
that reduces toxicity, mobility, or volume is assessed, including how treatment is used to
address the principal threats posed at the site. Factors that are considered include: the
treatment or recycling processes the alternatives employ and the materials they will treat;
the amount of hazardous substances, pollutants or contaminants that will be destroyed,
treated, or recycled; the degree of expected reduction in toxicity, mobility or volume of
the waste due to treatment or recycling and the specification of which reduction(s) are
occurring; the degree to which the treatment is irreversible; the type and quantity of
residuals that will remain following treatment considering the persistence, toxicity,
mobility, and propensity to bio-accumulate of such hazardous substances and their
constituents; and the degree to which treatment reduces the inherent hazards posed by
principal threats at the site.

¢ Long-Term Effectiveness and Permanence

———————Under—this—criterion,—an—alternative—is—assessed—for—the—long-term—effectiveness—-and
permanence it affords, along with the degree of uncertainty that the alternative will prove
successful. Factors that are considered, as appropriate, include: the magnitude of residual
risk remaining from untreated waste or treatment residuals remaining at the conclusion of

0 the remedial activities; and the adequacy and reliability of controls such as containment
systems and institutional controls that are necessary to manage treatment residuals and
untreated waste.

e Implementability

This criterion addresses the technical and administrative feasibility of implementing the
alternative as well as the availability of various services and materials required.

e Cost

Cost items evaluated include capital and operation and maintenance expenditures to
implement the alternative, presented as a present worth analysis for cost-effectiveness
comparison purposes. . o

4.6 Feasibility Study Report

A Draft Feasibility Sfudy Report will be prepared following completion of the detailed evaluation
of each remedial action alternative. The report will summarize the entire FS screening process
and provide the detailed evaluation information for each alternative to.facilitate EPA’s selection
0 . of the remedy. For each alternative that will affect wetlands or the 100 year floodplain, a

Statement of Finding (Statement) will be included. The Statement will be no longer than three

pages and will include the following information:
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e The reasons why the proposed action must be located in or affect the floodplains or
wetlands;

e A description of significant facts considered in making the decision to locate in or affect
the floodplain or wetlands including alternative sites and actions;

e A statement indicating whether the proposed action conforms to applicable State or local
floodplain/wetland protection standards;

e A description of the steps taken to design or modify the proposed act to minimize
potential harm to or within the floodplain or wetlands; and '

e A statement indicating how the proposed action affects the natural or beneficial values of
the floodplain or wetlands. : :

If Monitored Natural Attenuation is included in the retained alternatives it will be evaluated

consistent with N.J.A.C. 7:26E-63(d).

A draft FS report will be submitted to EPA for review. The Final Feasibility Report will be

. prepared following receipt of EPA comments on the draft.

Golder Associates
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5.0 PROJECT ORGANIZATION AND SCHEDULE

S.1 Project Organization

Figure 5 presents the RI/FS Organizational Chart. The USEPA Remedial Project Manager,
Joseph Gowers, will coordinate with the NJDEP Case Manager, and serve as the primary contact
with the Group’s Project Coordinator, Steve Finn of Golder Associates. The Project Coordinator
will provide overall management of activities related to the RI/FS and coordinate between the

Agencies and the Group. Mr. Finn will be assisted by Robert Illes within Golder Associates.

Golder Associates will utilize various specialty subcontractors during the RI stage for surveying,
drilling and analytical laboratory services. The analytical laboratory will be CompuChem of

Cary, North Carolina. Microseeps of Pittsburgh, Pennsylvania will also provide analytical

- laboratory services for the light hydrocarbons. S,C; of Warren, New Jersey will conduct

geoprobe and field GC/MS analyses. Well drilling and surveying subcontractors will be
determined prior to initiating the RI. Both subcontractors will be licensed in the State of New

Jersey and details will be provided to USEPA in advance of the field program.
5.2 Project Schedule

The proposed schedule is presented on Figure 6. The schedule begins with Agency approval of
this RIWP and ends with the submittal of the Final Feasibility Study Report. A 19-month
schedule is identified for implementation of the RI/FS following Agency approval of this RIWP.
The schedule for deliverables reflects the requirements of the AOC anddan additional Teéhnical

Memorandum regarding 'proposed monitoring well locations requested by EPA.

The schedule allows for a nominal four week Agency review period for each deliverable (2 weeks
for the monitoring well Technical Memorandum) followéd bya3 week respbnse period (4 weeks
for the BRA) in accordance with the AOC. A two week period for Agency approval following
the responses is provided. The present schedule does not include conducting any treatability
studies and will be extended if such studies are necessary, or if additional Agency reviéw or

approval time is required at any stage.

Golder Associates
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A 4-month period has been allocated to complete the field work described herein. The
completion of fieldwork is contingent on securing off-property access agreements. Access has
been obtained for the two properties to the south and the Group is pursuing access for the

sampling of Pump Branch Creek.

Many of the deliverables are contingent on the substantial completion and approval of previous
documents. As such, the schedule will be reviewed and periodically updated. Progress on each
deliverable will be described in Monthly Progress Reports to the Agencies, as required by the
AOC.

g:\projects\013-6054\work plan\text-july02.doc

Golder Associates
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TABLE 1
WATER TABLE ELEVATIONS
LIGHTMAN DRUM RI/FS WORKPLAN

SCREENED
WELL I.D.| INTERVAL |M.P.ELEV DEPTH TO WATER [ft TOC] WATER TABLE ELEVATION [ft MSL]
(ft BGS) [{ft MSL] Apr-89 May-89 | 6/13/1990] 6/19/1990| Apr-89 May-89 | 6/13/1990 | 6/19/1990

MW-1 14-24 139.70 16.70 16.48 13.18 13.29 123.00 123.22 126.52 126.41
MW-2A 11-21 139.09 15.80 16.05 13.39 13.42 123.29 123.04 125.70 125.67
MwW-2B 30-40 138.00 NI NI 12.31 12.27 NI Ni 125.69 125.73
Mw-3 9-19 134.94 12.28 12.12 9.99 10.10 122.66 122.82 124.95 124.84
Mw-4 28-48 128.51 6.10 6.03 4.00 4.01 122.41 122.48 124.51 124.50
MW-5 13-23 140.14 17.32 17.10 14.46 14.35 122.82 123.04 125.68 125.79
MW-6 14-24 139.74 16.65 16.44 13.56 13.40 123.09 123.30 126.18 126.34
MwW-7 3-16 133.59 NI NI 9.61 9.62 NI NI 123.98 123.97
MW-8A 9-19 138.76 NI NI 13.31 13.39 NI NI 125.45 125.37
Mw-88 28-40 138.65 NI NI 13.32 13.25 NI NI 125.33 125.40
MW-9 9-19 138.20 NI NI 12.69 12.88 NI NI 125.51 125.32
MW-10 9-19 139.11 NI NI 13.50 13.61 NI Ni 125.61 125.50

Notes: ft MSL Feet above Mean Sea Level

£€000¢
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‘ TABLE 2
SUMMARY OF HYDRAULIC CONDUCTIVITIES
I LIGHTMAN DRUM RI/FS WORKPLAN
WELL LD. HYDRAULIC CONDUCTIVITY
I [ftisec] [ecmisec]
MW-1 4. 97E-04 - 1.51E-02
I MW-2A 2.33E-04 7.10E-03
MW-2B 5.65E-04 1.72E-02
MW-3 6.85E-04 _ 2.09E-02
MW-4 1.53E-03 - 4.66E-02
l MW-5 5.60E-04 1.71E-02
MW-6 6.40E-04 1.95E-02
MW-7 8.85E-04 2.70E-02
l MW-8A 1.03E-03 3.14E-02
Mw-8B 8.37E-04 2.55E-02
MW-9 3.67E-04 1.12E-02
l MW-10 1.62E-03 4.94E-02
Geometric Mean 6.87E-04 2.10E-02
I Reference Data taken from Phase | and Phase 1| Remedial Investigation
Reports prepared by INTEX (1989, 1990)

g:\013-6054\work plan\Tables.xIs\Hydraulic Conductivity Golder Associates ' Page 1 of 1
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TABLE 3 .
PROPOSED REMEDIAL INVESTIGATION AND DATA QUALITY OBJECTIVES
LIGHTMAN DRUM RI/FS WORK PLAN

Number of Frequency of
Remedial Investigation Activity] Matrix Samples Parameters of Interest Monitoring Purpose/Objective of Activity
Use field screening techniques to collect groundwater and
i i ination. data will b
Plume Definition Groundwater | 50 (see note 8) VOCs Once identify areas of VOC contamination. These data will be

used in identifying locations for placement of downgradient
permanent monitoring wells.
Collect definitive data to define nature and extent of
Contamination Delineation Surface Water, 4 TCL/TAL, TSS, Hardness Once contamination and for use in preparing the Baseline and
Ecological Risk Assessments.
Collect definitive data to define nature and extent of
Contamination Delineation Sediment 8 TCL/TAL, TOC, Grain Size Once contamination and for use in preparing the Baseline and
Ecological Risk Assessments.
: Collect definitive data to define nature and extent of
Contamination Delineation Soil 89 (see note 7) TCL/TAL, TOC Once contamination and for use in preparing the Baseline and
Ecological Risk Assessments.

12 exiting on-

property wells 1 TCL/TAL, Natural Attenuation ‘ Once
new on-property parameters, and field parameters Collect definitive data to define nature and extent of
well contamination, evaluate potential for Natural Attenuation
Contamination Delineation Groundwater 2 water supply TCL/TAL, Natural Attenuation Once processes, and for use in preparing the Baseline Risk
wells parameters, and field parameters Assessment.
3 or 4 new off- TCL/TAL, Natural Attenuation i
Once
property wells parameters, and field parameters ] .
Hydrogeologic Testing Groundwater 12 Existing wells Hydraulic Conductivity Once Collect definitive data to characterize aquifer hydraulic
and all new wells - parameters
Surveying NA All soil Iocatlgns Elevation, northings and eastings Once Venfy existing well elevations and provide accurate location

and well locations and elevation data for new borings and wells

Notes:

1. The Target Compound List (TCL) VOC, SVOC, Pesticide and PCB lists are defined in CLP Statements of Work OLM04.2.
The Target Analyte List (TAL) parameters are listed in CLP Statement of Work ILM04.1.

2. The methodologies that will be used for analysis are listed in SAP Tables A-3 and A-5.

3. Natural Attenuation parameters include: Total Alkalinity, Chloride, Sulfate, Sulfide, Nitrate, Nitrite, Total Phosphate Light Hydrocarbons (methane, ethane, ethene), Total Organic Carbon
(TOC) and Dissolved Organic Carbon (DOC). .

4. Quality control samples will be collected per matrix at the following frequency : 1 field duplicate per twenty primary samples; 1 MS/MSD pair per twenty primary + field duplicate samples;
1 rinsate blank per day per type of decontamination event where non-dedicated equipment is used. 1 trip blank per day when aqueous VOC samples are collected.

5. Field Parameters for groundwater monitoring include: pH, Temperature, Specific Conductivity, Turbidity, Dissolved Oxygen Oxidation-Reduction Potential, and Ferrous lron.
Field parameters for sail screening include: VOC vapors and visual characteristics.

. For VOC data generated by on-Site field screening via GC/MS, field duplicate samples will be collected at a 10% frequency. MS/MSDs, rinsate and trip blanks will not be collected for
these screening samples.

7. During soil delineation, samples for grain size determination will be collected from 10% of the borings (approximately 4 samples to be collected).

. Number of samples is approximate. Actual number of samples will be based on number of Geoprobe locations and depth to water encountered at each location.

9. Samples for TCL/TAL analysis will be evaluated for the presence of 1,2-diphenylhydrazine and benzidine. If quantitative analysis is required, samples will be analyzed using SW846 8270 SIM.

SE000€
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I PREDICTED TCE CONCENTRATIONS DOWNGRADIENT OF THE SITE
. LIGHTMAN DRUM RIFS WORKPLAN
I Steady State One-Dimensional Advection/Dispersion Model with Reaction Terms (Degradation)
C Ux x—tJ(U/aR)* +4AD/ aR x+1,J(U /aR)? +4AD/ aR .
C(x,t)==2 ex;{—] exp(— Bx)erf: \/( ) +exp(Bx)erfc J( )
I 2 2D 2Dt/ aR 2Dt/ aR
: Ref. i jtati
I where B= J(U/zD)Z +(AwR/ D) (Ref. deMarsily, Quantitative Hydrogeology, 1986)
Model Input Parameters
Darcy Velocity U=Ki 0.055 [ft/day]
I Hydraulic Conductivity K 2.10e-2 [cmis) v
Dispersivity 95 424 [ft] (Al-Suwaiyan, 1996)
Total Porosity n 0.28 {Dimensionless]
Initial Concentration Co 2500 [mg/]
Retardation Factor R=1+Kq4pp/n 1.46 {Dimensionless]
Bulk Density Po 1.8 lg/cm’]
Distribution Coefficient Kg 0.07238 {cm’/g], [mi/g]
l Decay Coefficient A =(In2)/ty, 0.79 [year']
Half-Life Time tin . 321 [days]
tap 0.9 fyears]
I Simulation Time 27 [years]
3500
100 T
2000 1 Treeline E 80 | Treeline |
§ 60
g
€ 40
l 2500 g 20 N
= Q \
o
E 0
g 2000 - 400 Distance [ft] 600
g
& 1500 -
[3]
o
o
l 3
1000 -
I 500 -
[0} ? ; + *
I 0 400 800 1200 1600 2000
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REFERENCE
1.) MAP TAKEN FROM U.S.G.S. 7.5 MINUTE QUADRANGLE
OF WILLIAMSTOWN, NEW JERSEY, DATED 1981.
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CAD BY: AM DATE: 02 /1 5 /01
CHK BY: LN‘\ FILE No.: NJ04—691 SITE LOCATION MAP

Ty REV BY: DR SUBTITLE: 01
% Associates LIGHTMAN DRUM COMPANY | 1




can wy | o arv [mow ¢

FACILITY LAYOUT

memmuoow' 'ANY

approximate scale

Charry Hil, New Jursey

WINSLOW TOWNSHIP, CAMDEN COUNTY, NEW JERSEY

REMEDIAL INVESTIGATION / FEASBLITY STUDY WORK PLAN

o
e

EISTING GROUNDWATER MONTORING WELL LOCATION
EXISTING WATER SUPPLY WELL LOCATION

UNWOODED / ACTIVE AREA
POTENTIAL SOURCE AREAS
(LOCATIONS APPROXIMATE)

;
m

1) BASE UAP DIGTIZED FROM WAPS IN “REMEDIAL IVESTIGATION® (INTEX, 1983) ANO
"PHASE I REMEDIAL INVESTIGATION® (INTEX, 1990). LOCATIONS OF PROPERTY LINES
AND AL FEATURES ARE APPROXMATE.

«
<+
L]
REFERENCE

LEGEND




6€000€

LEGEND

=m—— = = ——=~  BOUNDARY LINE

——— — ——  RIGHT OF WA LNE

. MANRE
UTRITY POLE
- OVERMEAD LIGHT POLE
UCHT POLE
. CATCH Bagin
- Wt
——— FENCE
FIRE HYDRANT
e TREE UNE
[o] DECIDUOUS TREE
o CONIFEROUS TREL
4 VONTORING WELL

NOTES
1.) CENERAL NOTES 1

2.) GENERAL NOSES 2

REFERENCES

1.) MAP TAPEN FROM FRLE 270201.0%G. THLED "PLAN OF SURVEY", PROVIDED 6Y
JAMES M. STEWART, INC.

100 ] 100 200
(=== =
SCALE FEET
| t_] -
] | : 1]
e oot [ o | _ wovsou ooscrenon o0 | o | w
et LIGHTMAN DRUM PRP GROUP

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORKPLAN
WINSLOW TOWNSHIP, NEW JERSEY

e

Y ’ TOPOGRAPHIC BASE MAP

PROJCT Mo 013-80%¢ [ FRE No. WiO4-788/5T-1

e

o
2y

%
o
o,

P % oEscn | ma ] 08/15/02 [ SCAE  AS shown[ REV. o
é ‘;" €00 [ o8/17/02
: .Ass%tes o £ FIGURE 2A

Priggetpma USA review |- RRE | 7/19f0 2]

Ce
&
7
£,
A
&
¢




0v000¢

LEGEND

WOODED AREA
UNWOOOED / ACTIVE AREA

POTENTIAL SOURCE. AREAS

TREEUNE
— = ———  PROPERTY LINE
MW-4
» EXISTING GROUNDWATER MOMITORING WELL LOCATION
° EXXSTING WATER SUPPLY WELL LOCATION
(LOCANONS APPROXMATE)
NOTES

1.} ALL UNITS PARTS-PER-BRLLION (pob=uq/L}

2.) ONLY DATA EXCEFDING NEW JERSEY GROUNDWATER CLASS NIA STAMOARDS ARE

SHoWN,

1990 DATA = MAGENTA

2000 DATA « GREEN

3) ALL OATA FROM WOST RECENT CROUNDWATER SAMP! EVEXT (J0Y 2000)
SAMPLED

LG

FOR MW—4 AND MW-5 AND AS NOTED, WW-4 HAS NOT
SINCE 1990 AND DATA INDICATES ND EXCEEDANCES OF NJ GROUNDWATER
STANDARDS.

REFERENCE

1.) BASE MAP OIGITIZED FROM MAPS DN "REMEINAL INVESTIGATION” (INTEX, 1$89) AND
PHASE 1 AL INVESTICATION® (INTEX, 1990). LOCATIONS OF PROPERTY LNES
AND AL FEATURES ARE APPROXMATE.

MW=2A

cis—1.2-dehicroethens

trizhloromthens

satracnioretnene

tomsne

hyioenzans

yenss (1ntar)

bis (2~ Shicro) sthyl ether

~Gimeinyt phenol

7.2-dipheny hydrozine

manganese

-3

scicniorsethene
tevochloraethene.

sodrtmm

o

il
®
|

manganese

302

17

MW-10

tnenlorosthene.

tetrachiornethens.

uminum

manganags

-8

trichloro=inen= | 13
chiorosthane I A

atuminum |

NW-8A

cr3—1 3w dicniornatnenc

trichloraathens

tatrachiorasthens

Benzens

tetrachiorasthane

alyminum

codrarm

touere

. 1,300
<yanes (totol) 19,000
1,2-dpreny hydrozime <39

monganase

FARMLAND X

approxkmote soale

TION / F
WINSLOW TOWNSHIP, CAMDEN

4 (o WP T GO -
v | e ocwcarTon o wrhom
oA LIGHTMAN

COMPANY
ITY STUDY WORK PLAN

Dan M

PREVIOUS GROUNDWATER SAMPLING

2

Charry HE. New Jarsey




T$000€

LEGEND

WOODED AREA

UNWOODED / ACTIVE AREA

POTENTIAL SOURCE AREAS

. TREELMNE
e = = ———  PROPERTY LIKE
4 EXISTING GROUNDWATER MONTORNG WELL LOCATION
° EXSTING WATER SUPPLY WELL LOCATION
{LOCATIONS APPROXMIATE)
A PHASE @ REMEDIAL INVESTIGATION SOI SAMPLE LOCATION

8 Do & n

NOTES

* PHASE | REMEDIAL INVESTIGATION SOR. SAMPLE LOCATION
PROPOSED GEOPROBE INVESTIGATORY LOCATION (APPROXIMATE}

PROPOSED REMEDIAL INVESTIGATION MOMTORNG WELL

PROPCSED SOURCE AREA DELINEATION SOR SAMPLE
LOCATION (SHALLOW AND DEEP PAIR)

PROPOSED REFERENCE. SOIL SAMPLE LOCATION
(SHALLOW ONLY)

1) THE LOCATIONS OF TRANSECTS 1.2 AND 3 AS SHOWN ON THIS FICURE ARE
\TE THE L]

LOCATION WLL BE VERIFIED AT THE BEGNNING OF THE

BASED
ON THE RE-SURVEYING OF THE EXISTING MONITORNG WELLS AND A SYNOPTIC ROUND

OF WATER LEVELS.

REFERENCE

1.) BASE WAP OIGITIZED FROM MAPS IN "REMEINAL INVESTIGATION® (INTEX, 1989) AND
PROPERTY LINES

% REMEDIAL
AND ALL FEATURES

INVESTIGATION” &N’m{. 1990). LOCATIONS OF
ARE APPROXIMA

ROJLCT M. 013-5054 | MK Mo 2NJ04-693
unnm-__._uwmslmu: 01
ofs ov| LAH |1 5/00 | SCALE: AS SHOWN
cao wy] AM _]03/0t
4 e v Joorml  FIGURE 4
Cherry HRL New Jusey [wvw mv| RA | 03/01/01

TRANSECT 4A

TRANSECT 2A

‘ TRANSECT 1A

TRANSECT 3A

(5] [ 60 120

= ——————"1]

approximate scole foat
B [omm PO 10 ComTs - RL
A [r2mrm RESPONSE TO COMMENTS w LA ~s
v | sam cescaePTON can o | o w1 v oy
PR

5

REMEDIAL
WINSLOW TOWNSHIP, CAMDEN COUNTY, NEW

LIGHTMAN DRUM COMPANY
INVESTIGATION / FEASBLITY STUDY w.gl@(SEY PLAN

™
PROPOSED SOIL AND GROUNDWATER
INVESTIGATION LOCATIONS




300042

LEGEND

$ APPROXIMATE LOCATION OF SURFACE WATER/SEDIMENT SAMPLING LOCATIONS. ACTUAL
LOCATIONS WILL BE DETERMINED IN THE FIELD BASED ON SITE CONDITIONS.

REFERENCE 1000 0 1000

1.) MAP TAKEN FROM U.S.G.S. 7.5 MINUTE QUADRANGLE

OF WILLIAMSTOWN, NEW JERSEY, DATED 1981. scale feet

408 No.: 013—6054 SCALE: AS SHOWN

S AM_ g 05/17/02 SURFACE WATER/SEDIMENT

e ,!P’ e NJO4—767 SAMPLING LOCATIONS
(;o]‘]er Associams LIGHTMAN DRUM COMPANY |* 4A




£E¥000€

USEPA

JOSEPH GOWERS
REMEDIAL PROJECT MANAGER

NJDEP

JAMES DeNOBLE
PROJECT MANAGER

LIGHTMAN YARD
PRP GROUP

PROJECT COORDINATOR
P. STEPHEN FINN, C. ENG.

PROJECT QUALITY ASSURANCE
STUART MITCHELL, P.G.

PROJECT MANAGER
ROBERT J. ILLES, P.G.

TECHNICAL SUPPORT

FLORIN GHEORGHIU, CPG — HYDROGEOLOGY
RAMESH VENKATAKRISHNAN, PH.D., P.G. - GEOLOGY
PATRICIA CLINE, PH.D — RISK ASSESSMENT

RI MANAGER

FEASIBILiTY STUDY MANAGER

DAVID S. LEY, P.G.

RANDOLPH S. WHITE, P.E.

ANALYTICAL LABORATORY

COMPUCKHEM
MICROSEEPS

TREATIBILITY STUDIES AND
PROCESS ENGINEERING

BRIAN J. EICHUN, P.E.
DRILLING CONTRACTOR SURVEYING CONTRACTOR GEOPROBE/FIELD GC
TO BE DETERMINED JAMES M. STEWART INC. $2C2
906 No 013-6054 SCAE: AS SHOWN .
€AD BY: AM DATE: 07/19/02 )
7 e RUFS ORGANIZATIONAL CHART
REV BY: )[' DR SUBTTLE: 3]
. FIGURE
Golder Associates LIGHTMAN DRUM COMPANY 5




¥Pr000€

Task Name

RI/FS Work Pian Agency Approval

Site Characterization

" FietdWork
Memorandum - Monitoring Wefl Locations
Agency Review

z:!» EEEEEEEE! NEED s[ o] o] x’l EEE| g] zl CEE! a] o m[ EEEE

71" DataValidation

L -

ot . - .

0] ~ Submit Summary Report’

M1  Presentation

12|  Agency Review

[13]  Responsé to Comments )
14

] Caﬁ'&}d_atE'TSEﬁﬁbl_obsi'@sfiﬂ;{ﬁrw T T
16 Memorandum

[17]  Agency Review T

Response to Comments

Treatability Studies

Baseline Risk Assessment
“Memorandum: Exposure Scenarios & Assumptions
Aoy Review - S Rsmeen

Response tc
7 List of Haz. Substances Present and Proposed COCs

~ TAgency Review
"Response fo Comments
Agency Approval

Agency Review
Respanse to Comments
‘Agency Approval - T T Tt T

Toxicological and Epidemiological Studies Memorandum ’

Presentation - Draf_l RI RAOs, RA Screening
RiReport” o
Draft Report

" “Agency Review
" 'Response to Comments/Final Report ~ =7

FiRepor
"Drat{ FS Report
Presentation

" Agency Review
" Response to Comments/Final Report '~

M T M2 T M3 [ Ma [ M5 ] 6 | M7 | M8

M3 | M10_ | M1 Mi2~

M13_ | Mt4 [ M15 | M6 | MI7 | M8 | MI1§ | M0

208 No.: 013-6054 SCAE: AS SHOWN

CAD BY: AM DATE: 1/27/01

cHK BY; . FILE No.: 1NJO4—-701 PROJECT SCHEDULE
REV BY: h {L, . OR SUBTITLE: o1

Golder Associates

FIGURE

LIGHTMAN DRUM COMPANY




T TTTTTTeTTTT T T e T

APPENDIX A

SAMPLING AND ANALYSIS PLAN

300045



APPENDIX A
SAMPLING AND ANALYSIS PLAN
FOR THE |
REMEDIAL INVESTIGATION WORK PLAN

LIGHTMAN DRUM COMPANY SITE
WINSLOW TOWNSHIP, NEW JERSEY

July 2002

v Revision #1

Signature Date

RI Consultant Project Manager

RI Consultant Project QA Manager

USEPA Remedial Project Manager

NJIDEP Project Manager

USEPA Quality Assurance Manager

Golder Associates
' 300046



Table of Contents

Date: July 2002

Page Ai of Aiv

TABLE OF CONTENTS:

Table of Contents i

SECTION PAGE

A.1.0 PROJECT MANAGEMENT ........oooiirrrrrertrte ettt ss ettt sa s 1

A 1.1 Project Background ...........cc.coiiiieiiincininenciiietie ettt 1

A.1.2  Project OTEAMZAtION .............overurreeceeseearssesssssssssasseessesaessstsssssssesssesseasesssesans s 3

A.1.3  Project DESCTIPHON ....coueiirceieerccereirtreceniesiibseen et eress e sss st srsb s b b s 4

A.1.4 Quality Assurance Objectives for Measurement ..........occeveevvimvenincisennnneniniininncnens 5

A.1.5 Training Requirements/Certifications ............cocviveniiiniiiiineniseseneecnscseseenees 7

A.1.6 Documentation and Records .......c.c.ceerrivrcrinnnmiiiniiiiiccsrevete e 8

A.20 MEASUREMENT/DATA ACQUISITION ......cccccommmimininriieiencissesessincncssceenees 1

A.2.1 Remedial Investigation ACHVIHIES .....cccviierireriieiiinrerriti st 1

A2.2 Water Level MEaSUrEmMENS. .. ccocuccerereierceerecrieieiintircsesstsetss s e ssssssssbecsscssessenees 1

A23 Geoprobe INVEStIZation........ccouiciiviiiiiriiicciit e s 2

A.2.4 Groundwater Monitoring Well Installation.........cccooevviiiiiniiniiinnnniciccee, 2

A.2.4.1 Well CONSIUCHION .....erveieeneecrieieniici e 3

A.2.4.2 Well Construction Materials.........cccccooorveevrereerineenieneenicsissnee e 5

A.2.4.3 Well DEVEIOPIENL «....ovveeeeeiereeevcaeeereresecseeseesasesessessessssessesassssssensssenanaesas 5

A.2.5 Aquifer Performance Testing .......cccoevreermeerereiminininicniniscencnens ettt 6

A.2.5.1 Slug-Test ProCedures ......coocccueevvieiecireieneeeece ettt ee st e et sae s v 6

A.2.6 Sampling Method Requirements/Procedures.........coceovviiviniiiiinnnininniciinccneees 6

A.2.6.1 GrOUNAWALET......ccoeviieuiiiteceeeee ettt 7

' A26.1.1 Monitoring Well Sampling........coevvvuiicivecennnnns e 7

A.2.6.12 Residential Well Sampling.........ccceveereereuerrereeresneeennriesseennns 10

A.2.6.2 Surface Water and Sediment Sampling........ccccovrvnivvconnnnninncncnena. 11

A2.6.2.1  Surface Water ........ocoiireecienenintccenccc et sna e 12

A2.62.2  SEAIMENL ...oooveeeieieecerr et st reest et ceesets e rnras s seesraens 13

A27 SO0l SAMPINE...c.iiiiiieeetrte e et 14
A.2.7.1 Soil Borings and Soil Sampling.........c.cceniiiiniiinninncinniencerennens 14

A.2.7.2 Soil Sampling Procedures...........coccevvviiiniiiiiinicinic e 15

A2721 EnCore® Sampling Methodology for VOCs.................... e 15

A.2.7.2.2  Soil Sampling for Parameters Other Than VOCs.................. 16

A.2.8 Field Measurement Procedures .........c.ccooeveeiiieniieniniinecciinesreeee et 18

A.2.8.1 Water Level Measurements .........cccocvvcereeinienreneneeencnesnsssessseeseesesseens 18

A.2.8.2 Field Parameter Measurements........cooeeeeeeinenniinininnneecnsisineneeesveennnens 19

A.2.9  DeCONtaminNatiON........cceeueirirecireereueerienees it seese s ses sttt bbb seabes 20

A.2.9.1 Drilling EQUIPIMENL........cciiiiiiiiiiniiininine e e 21

A.2.9.2 Sampling EQUIPIMENL........ccccoiiiiiiiccierere et see et s eaeenas 22

A2921 Groundwater Sampling Equipment (Non-Dedicated
Submersible PUmp).........ccocooeoiriiineieeceeee e, 22

A2922 pH, ORP, Temperature, Specific Conductance, Dissolved
Oxygen, Turbidity, Depth to Water Probes, and Total Well

Depth RECOTAETS .....ccoveniiieiirereeerece s 23

A.2.9.3 Investigation Derived Waste............cccccereeciiirniecsineeec e 23

Golder Associates
300047



Table of Contents
Date: July 2002
. Page Aii of Aiv
TABLE OF CONTENTS
SECTION PAGE
A.2.10 Field DOCUMENTALION ...o.eviverieiereirenreseeteieetseeetstre st eereesesesteaseseesssstsbesnennesensseseeneees 24
A.2.10.1 Field NOtEDOOKS. .....covieeteirrerieeieeeeinae et eeeseseesesee st e e taas 24
A.2.10.2 FIEld MELEIS ...oveecieeeeeierreieceere et esvee et st eee e eene st b ene 25
A.2.10.3 Photo-Documentation...........ccccceereererureerenreesecsnisinionsesscnneeneeeens 25
A.2.104 Correspondence/Communications .......cc..coeereriereeereeeereseecenenens 25
A.2.105 Changes in Procedures ...........ccceeeevevvnnnene ettt e reeareaes 25
A.2.11 Sample Handling and Custody RequUirements ............ccccoeevivvriveiiniennennenine s 26
A2.111 Sample Handling ......coceeieviecnninneecnrecneiecce e 26
CA211.2 Sample Preservation ........cccocvceeverievenernnncessiscccnic e 26
A211.2.1 EQUIPMENT....oooiiiiriiieieceieeniceeee et sesss s sre e 26
A2.11.2.2 Proceaure ....cccevvecrrcerennireeee et srcesreesiesese e s e s s 26
A2113 Sample Identification...........ccvveeerenirrienci s 28
A2.114 Sample Custody....oovveeerrrereerireeeertenrese e 30
A.2.114.1 Field Sample Custody......c.cceerreerirerennenrieirenrenccerencnnens 30
A2.11.42 Laboratory Custody ........cccoeerimvmreeneniecrinenseereneeneneesieeanas 32
A2.115 Sample Packaging and Shipment............ccvcriiinirinienicninnnccnnens 32
A.2.12 Analytical Method Requirements.........cococouvuecnmiieniiiniinncnccees 33
A.2.13 Quality Control REQUITEMENLS......c..ccevmiiererneiiiiitereiinres e et ebes 34
A2.131 TrP BIanks ......ocvvovieeeeieerie et cereeeeees 35
' ‘ A2.132 Field RiNSAte BIANKS .ooeveoooeeoeeosc oo e 35
A.2.133 Field DUpliCates.....cooorieiieeeeree ettt 35
A2134 MS/MESD ...ttt et es et et a e s s e e naas 35
l A2.135 Internal QC Samples .......ccoeevreereeriniinniieine s 35
A.2.14 Instrument/Equipment Testing, Inspection, and Maintenance Requirements ........ 36
A.2.15 Instrument Calibration and Frequency.........cocoveeereinreceneireeeeree e 37
l A2.15.1 Field Calibration......c.cccveieeceineeniieereeceeceteese e eteseaeanenas 37
A.2.15.1.1 Photovac Microtip Photoionization Detector............c.ceu.uu... 37
A.2.15.1.2 pH/ ORP/Temperature/Conductivity/Turbidity/Dissolved
OXYZEN MELET ... ettt 39
I A2.152 Laboratory Calibration ...........c.eeeeueeevveveeeereessvsrsssseresesesesesnsenns 39
A.2.16 Inspection/Acceptance Requirements for Supplies and Consumables ................... 40
A.2.17 Data Acquisition Measurements (non-direct measurements)............coceeeeceveeenerennns 40
l A.2.18 Data Management.......ccccciirireeiirrerireeseeerseesiestsseseestaseseseesesienseasesessesasssensensensenes 41
A3.0 ASSESSMENT/OVERSIGHT ..ottt seeeesresee e eeeeseeseesaansenes |
I A3.1 Assessments and RESPONSE ACLIONS......ccvvuiirierrieeresrirruieserteeestserseeseesesesesesessesseses 1
A.3.1.1 Surveillancel
A3.1.2 POl REVIEW...oiiiiciiiiiicrieceeeierenrt et re st s se et esee e s e e s seesna s saessaans 2
A.3.1.3 Audits 2 .
| A3.1.3.1  Field/Sampling Audit .......cccoomriiiiniininrce e ncescenieesaenanes 2
A3.1.3.2  Laboratory Audits...........coeeereveieeeereereeeeveeeee e 3
A.3.1.4 Data Quality ASSESSIMENL ........cccuuiirierreereeireeetceieeeieiereseseese s eeses s s erses 3
l AL3.1.5 COorTectiVe ACHIONS .....couiiereueiririnueeiet e tete e ceae e e ese e et saa s eeeaes 3
‘ A.3.2 Reports to Management........ooiiueiiiierienieiiiseetestet et se et eee s e ssresaesnarees 4
Golder Associates
I 300048



Table of Contents
Date: July 2002

Page Aiii of Aiv
TABLE OF CONTENTS
SECTION : PAGE
A40 DATA VALIDATION AND USABILITY ...coviiriirirnieiineecieienecscsiecsssesssas 1
A4.1 DataReview, Validation, and Verification Requirements .........cccoceeevcrvvnenennnnen. 1
A.4.2 Data Validation and Verification Methods ...........coeveevrerceeierccrernenieecinerrennnn, 3
A.4.2.1 Data Validation .......cocociviiircneiereteciee sttt eane 3
A.4.2.2 Data REPOTHNG c..voouerieeieierieeseetesecetesieertestesstsssersonesseseesessesstessasserssnssneons 4
A.43 Reconciliation With User REQUITEMENTS......ccccoveevieeriiiieererinerteereeeseeesnesessneennans 5
LIST OF TABLES
Table A-1 Project Personnel
Table A-2 Proposed Remedial Investigation and Data Quality Objectives
Table A-3 PARCC Data for Aqueous Samples
Table A4 Laboratory Precision and Accuracy Criteria for Aqueous Samples
Table A-5 PARCC Data for Soil Samples
Table A-6___ __ Laboratory Precision and Accuracy Criteria for Soil Samples

Table A-7 Target Compounds/Analytes of Interest

Table A-8 Analytical Methods, Sample Containers, Preservation and Analytical Hold Times
for Aqueous Samples

Table A-9 Analytical Methods, Sample Containers, Preservation and Analytical Hold Times
for Soil Samples

LIST OF FIGURES
Figure A-1 RI/FS Organization Chart

Figure A-2 Example Chain of Custody Record
Figure A-3 Example Groundwater Sample Collection Form

Golder Associates
300049



Table of Contents
Date: July 2002

Page Aiv of Aiv
DISTRIBUTION LIST
5 Copies U.S. Environmental Protection Agency Region 11
3 Copies New Jersey Department of Environmental Protection
9 Copies Lightman Yard Technical Committee
2 Copies Golder Associates Inc.

Golder Associates 300050

~—



Section 1
Revision No. 1
Date: July 2002
Page Al-1 of A1-9

A.1.0 PROJECT MANAGEMENT

A.1l.1 Project Background

This Sarhpling and Analysis Plan (SAP), which includes a Field Sampling Plan (FSP) and a Quality
Assurance Project Plan (QAPP), has been prepared by Golder Associates Inc. (Golder Associates)
on behalf of the Lightman Yard PRP Group (Group). The RTWP addresses remedial investigation
activities for groundwater and soil required under the Administrative Order on Consent (AOC),
USEPA Index No. CERCLA-02-2000-2034, executed by the U.S. Environmental Protection
Agency (USEPA) in November, 2000. The SAP was prepared as part of the Remedial
Investigation Work Plan (RIWP) for the Lightman Drum Company Superfund Site (Site). This SAP
supports the RIWP by providing information regarding field, sampling, analytical and quality

assurance/quality control (QA/QC) procedures for remedial investigation field activities.

This SAP was prepared in accordance with the AOC for the Site and the USEPA guicance

documents specified below:

1. Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA
(EPA/540/G-89/004), dated October, 1988;

2. EPA NEIC Policies and Procedures Manual (EPA 330/9-78-001-R) dated May 1978,
revised May 1986;

3. A Compendium of Superfund Field Operations Methods (OSWER Directive 9355-0-14), :
December 1987,

4. Guidance for the Data Quality Objective Process, EPA QA/G-4(EPA/600/R-96/055), dated
August 2000 '

5. EPA Requirements for Quality Assurance Project Plans for Environmental Data Operations
(EPA QA/R-5), Interim Final, dated November 1999.

6. EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5), March 2001;

7. Interim Final Guidance for Conducting Remedial Investigations and Feasibility Studies
under CERCLA (OSWER Directive 9355.3-01) and,

8. Region Il CERCLA Quality Assurance Manual, Revision 1, EPA Region 2
(October 1989).
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The format of this SAP follows that of guidance Document No. 6, which specifies four groups of
elements containing a total of twenty-five essential elements to be included in a SAP. The four
groups are Project Management, Measurement/Data Acquisition, Assessment/Oversight, and Data
Validation/Usability. The first three elements of the Project Management Group (Title Page
including provision for approval signatures, the Table of Contents, and the Distribution List) are
included in the front of this document. The remaining four Project Management elements are
discussed in this section. The remaining three groups of elements are presented in Sections A.2

through A .4, respectively.

This SAP describes general QA/QC procedures that will be used during all aspects of sample
collection and handling in the field and in the laboratory. Laboratory QA procedures regarding
personnel, management structure, analytical equipment, and data management are contained in the

laboratory’s Quality Assurance Plan (QAP). A copy of the laboratory QAP will be provided to

USEPA , under separate cover. Any substantive revisions to this SAP will be submitted to USEPA

Region II for approval prior to implementation.

Many of the quality assurance procedures to be used for this project are described in the following

. documents:

1. Contract Laboratory Program Statement of Work for Organics Analysis, OLM04.2;

2. Contract Laboratory Program Statement of Work for Inorganics Analysis, [LM04.1;

3. Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, SW-846, Third
Edition, November 1986; Update LI, December 1996;

4. Methods for Chemical Analysis of Water and Wastes (EPA-600/4-79-020);, USEPA, 1979,
revised 1983;

5. Standard Methods for the Examination of Water and Wastewater, 18" Edition, 1992,
APHA-AWWA-WPCF;

6. EPA Region II Contract Lab Program Organics Data Review and Preliminary Review,
Standard Operating Procedures #HW-6, Revision 11; '

7. Evaluation of Metals Data for the Contract Laboratory Program, Standard Operating
Procedure #HW-2, Revision 11; and,

8. Annual Book of ASTM Standards, Volume 4.08, April 1999.
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The text of this document, which presents each of the four elements of the SAP, refers to the above
listed documents, as appropriate. This approach is in accordance with USEPA guidance
documents, which require that referencing of other documents be clearly defined in order to

facilitate location of required information.

The signatures on the cover sheet of this SAP demonstrate the review, approval, acceptance and
responsibility for the QA/QC procedures specified herein by the project team. A list of key project
personnel determined thus far identified for this project is presented in Table A-1 of this SAP.

A.1.2 Project Organization

The project team organization is shown on Figure A-1. Contact information for the project team
members are provided in Table A-1. Notably the listed project team members have primary
responsibility for the project, although other individuals within their respective organizations will be

mvolved.

The lead regulatory Agency for the Site is USEPA Region II. Ms. Michelle Granger is USEPA’s
Remedial Project Manager (RPM). USEPA'’s technical oversight contractor is CDM Federal. The
New Jersey Department of Environmental Protection (NJDEP) will also provide regulatory

oversight on this project.

The USEPA RPM will coordinate with Mr. James DeNoble, the NJDEP Project Manager, and serve
as the primary contact with the Group’s Project Coordinator, Steve Finn of Golder Associates. The
Project. Coordinator will provide overall management of activities related to.the RI/FS and
coordinate between the Agencies and the Group. Golder Associates has also been approved by
USEPA as the RI Consultant for the remedial investigation. Mr. Finn will be assisted by Robert
Illes, Project Manager, within Golder Associates. Overall Quality Assurance/Quality Control
(QA/QC) of the project, sampling, operations, and data management may be provided by the Golder
Associates’ QA Managér, Stuart Mitchell, or his designee.

CompuChem, a division of Liberty Analytical, of Cary, North Carolina (CompuChem), will
provide analytical services for sampled media. CompuChem is a participant in the USEPA

Contract Laboratory program (CLP). Microseeps, Inc. of Pittsburgh, Pennsylvania (Microseeps)
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will provide analytical services for select parameters (i.e., light hydrocarbons). S;_CZA, Inc. of
Warren, New Jersey will provide Geoprobe® services including mobile lab services. Surveying
services will be provided by James M. Stewart, Inc., a New Jersey licensed surveyor. Drilling
services will be provided by a New Jersey licensed driller. USEPA will be notified of the
selected driller prior to initiating fieldwork. If at any time during this project, the identity or role

of any of these key organizations or personnel changes, the USEPA would be notified.
A.1.3 Project Description

The Lightman Drum Company property covers approximately 15 acres and is located in Winslow
Township, Camden County, New Jersey (Figure 1). Jerome Lightman, the owner of the property,
operates a drum brokerage business under the name of Lightman Drum Company, Inc. (LDC)
and/or United Cooperage. As stated in the AOC, LDC operated an industrial waste hauling and
drum reclamation business at the Site beginning in the spring of 1974. Various inspections of the
property were conducted by the New Jersey Department of Environmental Protection (NJDEP)
from 1974 through 1984. In 1978, the NJDEP issued a one-year Temporary Operating
Authorization that allowed the storage of various wastes on the property including' chemical
powders, pesticides, waste oil, oil sludgés, paint, pigment, thinner, ink residues, ketones, alcohols,

and mixed solvents. The permit was not renewed.

In 1987, NIDEP collected soil samples from the property that revealed the presence of various -
organic and inorganic compounds. In 1988, NJDEP issued an Administrative Order (the New
Jersey Order) requiring LDC to conduct an RI/FS at the Site. International Exploration, Inc.
(INTEX) performed investigation work in two phases in 1989 and 1990. The investigation included
installation of groundwater monitoring wells and collection of soil and groundwater samples 6n the
property. Constituents detected in groundwater included chlorinated and aromatic VOCs, and
Semi-volatile Organic Compounds (SVOCs) in excess of federal drinking water standards
(maximum contaminant levels; MCLs). Constituents detected in soils on the property included

VOCs (primary chlorinated and BTEX compounds), SVOC:s, pesticides, and inorganics.

At the request of NJDEP, USEPA performed a Hazard Ranking System (HRS) Evaluation of the
Site in May 1999. The purpose of the HRS Evaluation waé to determine if the releases at the Site
warranted placement of the Site on the National Priorities List (NPL) set forth in 40 CFR Part 300,
Appendix B. The HRS Evaluation Site Score was 42.03, based solely on the Groundwater
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Pathway, and exceeded the 28.50 cut-off for potential listing on the NPL. USEPA placed the Site
on the NPL by publication in the Federal Register on October 22, 1999. An AOC was signed in
November 2000 requiring the Group to perform a RI/FS at the Site and prepare the RIWP.

The purpose of this SAP is to describe the sampling and analysis activities, which will be conducted
to gather information needed to address the data gaps identified in the RIWP. Sampling pfograms
to be performed under this SAP are summarized in Table A-2. Figure 6 of the RIWP provides a
schedule of remedial investigation activities. The objectives of the RI/FS, as required by the AOC,

are as follows:

e Determine the nature and extent of contamination and any threat to the public health,
welfare, or the environment caused by the release or threatened release of hazardous
substances, pollutants, or contaminants at or from the Site by conducting an R1; and,

o__Determine_and-_evaluate_alternatives_for_remedial_action, if_any, to_prevent, mitigate, or
otherwise respond to or remedy any release or threatened release of hazardous substances,
pollutants, or contaminants at or from the Site by conducting a FS. '

A.1.4 Quality Assurance Objectives for Measurement

The USEPA Data Quality Objectives (DQO) Guidance document specifies that the sampling
program be designed in order to meet the requirements of the investigation and achieve the DQOs.
Part of this process is to determine what data is being collected and how it will be used in assessing :
Site conditions. For the purposes of this project, two types of data will be produced. D.eﬁnitive
data will be collected from samples that are submitted to an approved laboratory for analysis.
Screening data will be produced using field measurement instruments and field analysis of VOCs in

order to refine the drilling program.

As part of the evaluation component of the QA program, results are compared with certain data
quality indicators. These data quality indicators are part of the overall DQOs for the project. DQOs
for field and laboratory analysis are provided in Table A-2. Tables A-3 through A-6 provide details

regarding the planned chemical analyses and the quality criteria used to assess the data.

QA program objectives for the analytical laboratory are in the laboratory’s QAP. In general, data
quality indicators include precision, accuracy, representativeness, completeness, and comparability
(PARCC). Each indicator may be defined as follows:
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1. Precision is the agreement or reproducibility amorig individual measurements of the same
property, usually made under the same conditions;

2. Accuracy is the degree of agreement of a measurement with the true or accepted value;

3. Representativeness is the degree to which a measurement accurately and precisely
represents a characteristic of a population, parameter, or variations at a sampling point, a
process condition, or an environmental condition,

4. Completeness is a measure of the amount of valid data obtained from a measurement
system compared with the amount that was expected to be obtained under correct normal
conditions; and,

5. Comparability is an expression of the confidence with which one data set can be compared
with another data set in regard to the same property.

QA objectives vary according to the specific objectives of each analysis. The aécuracy, precision
and representativeness of data will be functions of the sample origin, analytical procedures and the
specific sample matrices. QC practices used to evaluate these data quality indicators include use of
accepted analytical procedures, adherence to hold time, and analysis of QC samples such as blanks,
replicates, spikes, calibration standards and reference standards. Tables A-3 through A-6

summarize the PARCC criteria for groundwater and soil samples.

For each parameter analyzed, quantitative QA objectives for precision, accuracy and sensitivity
(detection limits) were established in accordance with the specific analytical method employed,
published historical data, laboratory method validation studies, and laboratory experience with
similar samples. A list of the Reporting Limits for the TCL/TAL analytes is provided as Table A-7. '
It should be noted that these reporting limits are the minimum reporting limits appropriate for
undiluted relatively uncontaminated samples. However, the reporting limits may be elevated due to
contaminant concentrations in excess of the method calibration range, the sample matrix, and

percent moisture adjustment for soil samples.

Representativeness 1s a non-quantitative (qualitative) characteristic which primarily addresses
proper design of a sampling program in terms of number and location of samples and sample
collection techniques. The rationale for the number and location of samples for this project is

discussed in the RTWP and the sampling procedures are described in Section A.2 of this SAP. The
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representativeness of the analytical data is also a function of the procedures used to process the

samples. Standard USEPA or USEPA-accepted analytical procedures will be followed.

Completeness is a quantitative characteristic which is defined as the fraction of valid data obtained
from a measurement system (sampling and analysis) compared to that which was planned.
Completeness can be less than 100 percent due to low sample recovery, sample damage, or
disqualification of results which are outside of control limits due to laboratory error or matrix-
specific interference. Completeness is documented by including sufficient information in the
laboratory reports to allow the data user to assess the quality of the results. For this project, an
attempt will be made to attain 85 percent completeness or better (field and laboratory) where
chemical analysis is required. The completeness goal for laboratory measurements will be 90

percent.

Comparability is a qualitative characteristic which allows for comparison of analytical results with
those obtained by other laboratories. This may be accomplished through the use of standard
accepted methodologies, traceability of standards to National Bureau of Standards (NBS) or
USEPA sources, use of appropriate levels of quality control, reporting results in consistent, standard
units of measure and participation in inter-laboratory studies designed to evaluate laboratory

performance.

Samples collected during the project will be analyzed for the parameters outlined in Tables A-2,
A-3, A-5, and A-7. The DQOs, as summarized by the PARCC criteria in Tables A-3 through A-6,
may not always be achievable. The USEPA Region II data validation guidelines provide direction
for the determination of data usability. Qualified data can often provide useful information,
although the degree of certainty associated with the results may not be as planned. Professional

judgment will be used to determine data usability with respect to project goals.
A.1.5 Training Requirements/Certifications

Samples will be collected by personnel trained in the use of the sampling equipment. Training will
include use of proper sampling protocols as well as Health and Safety procedures. Laboratory
personnel will have been trained in the analysis of samples and the review of analytical data.

Personnel performing the remedial investigation activities will be required to present documentation
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of OSHA 40-hour HAZWOPER training and annual updates prior to actively performing intrusive

work activities at the Site.

A.1.6 Documentation and Records

All field records will be compiled and retained in the RI Consultant’s project files. Field parameter
data collected during the remedial investigation will be included in the RI report. Analytical data
packages will contain all information necessary for data validation, if data validation should be
required. At a minimum, the following information is needed as appropriate to the analytical

methodology:

Case narrative;

Chain of Custody (COC) records;
QC summaries;

Analytical data report;
Calibration information;
Chromatograms;

Quantitation reports;

Spectra;

Analytical sequence logs; and,
Sample preparation logs.

The laboratory will keep sample evidence files containing the following items:

COC records;

Sample log-in information (if applicable);

Copies of laboratory records and notebook pages;
Copies of laboratory bench data sheets;
Instrument raw data, both hardcopy and electronic;
Chromatograms;

Pertinent correspondence memoranda; and,

Final report file.

The RI Consultant will retain relevant and appropriate project information in project files. The

COC records;

Field notes and information;
Correspondence and telephone memoranda;
Meeting notes;
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Laboratory information;
Data validation information;
Reference information;
Audit information; and,
Copies of reports.

These files will be retained for a minimum of ten years following commencement of construction of
the Remedial Action as specified in Paragraph 74 of Section XV of the AOC. If the laboratory
cannot retain its records for the 10-year period, all laboratory records will be provided to the RI

Consultant or the Group for retention.
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A:20 MEASUREMENT/DATA ACQUISITION

A.2.1 Remedial Investigation Activities

This section presents a description of the Remedial Investigation activities as described in Section
3.0 of the RTIWP. Specific sections of the RIWP are referenced below to avoid potential conflicts
with the RIWP text:

¢ The hydrogeologic investigation is described in Section 3.2.1 of the RIWP main text.

e The groundwater field screening investigation is described in Section 3.2.1.2 of the
RIWP main text.

e The surface and subsurface soil, sediment, and surface water is described in Section 3.2.2
of the RIWP main text.

e The groundwater investigation is described in Section 3.2.2 of the RIWP main text.

A.2.2 Water Level Measurements A

Prior to the initiation of drilling activities, a full synoptic round of water levels will be collected to
establish a groundwater flow direction. Based on these measurements, the transect location
proposed in the Scope of Work may be modified slightly to ensure that they are situated
downgradient from their intended areas of investigation. A second synoptic round of water levels
will be collected following the installation of the proposed wells. A well integrity survey of -
existing monitoring wells will also be conducted in conjunction with the initial round of water

levels. The well integrity survey will include:

e Visual inspection of the exterior of the well to assess the condition of the external casing,
lock and surface seal;

e Visual inspection of the internal casing for damage (i.e., free of kinks and bends) and that it
is secure (1.€., not loose);

e Visual inspection of the annulous between outer and inner casing for excess water
accumulation, animals, and debris; and,

e Sound bottom of well to check for kinks or bends in the casing or excessive accumulation
of sediment. ’
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A.2.3 Geoprobe Investigation

A Geoprobe rig will be used to advance borings at the locations shown on Figure 4 of the RIWP.
The initial borings at transects 1A, 2A, and 3A will be extended to the first confining layer based on
the geologic data obtained from the installation of the upgradient monitoring well MW-11 (see
Section 3.2.1.3 of the RIWP). Subsequent borings will be advanced to a depth of approximately 50
feet or deeper if necessary to determine the vertical extent of contamination. A temporary
piezometer will be installed at each of the imtial Geoprobe transects to prbvide hydraulic head data
to assist in selecting permanent monitoring well locations. Groundwater samples will be collected
every 10 feet from the water (approximately 10 to 15 feet below ground surface) down to 50 feet
and on 20 foot intervals at greater depths. Groundwater samples will be collected in the following

manner:

e At the correct depth interval, the water in the drilling rods will be purged using a peristaltic
pump; '

e A volume equivalent to three times the standing water column will be purged each time;
¢ Following purging, a sample will be collected using the peristaltic pump; and,

e The sample will be analyzed in the field mobile laboratory using a gas chromatograph/mass
spectrometer (GC/MS) for VOCs using USEPA SW846 method 8260.

The QA procedures for the mobile lab will be carried out in accordance with the procedures set
forth in the 1988 USEPA Region II memorandum entitled “Use of a Mobile Lab GC — Review
Requirements”. QA/QC samples (i.e., method blanks, duplicates, and spikes) will be conducted at a

frequency of once per twenty primary samples.
A.2.4 Groundwater Monitoring Well Installation

Following the completion of the Geoprobe investigation, and with EPA concurrence, the location of
downgradient monitoring wells will be selected. A Technical Memorandum will be submitted to
USEPA following the geoprobe investigation detailing the proposed monitoring well locations. In
addition to the four downgradient locations, a monitoring well will be installed at an upgradient
location north of monitoring well MW-2A. At each location, a hollow stem auger-drilling rig will
be used to advance the borehole to the required depth. Six (6) inch diameter boreholes will be

drilled for the purpose of installing 2-inch groundwater monitoring wells.
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A.2.4.1 Well Construction

Well Screen and Casing Placement

The well casings should be secured to the well screen by flush-jointed threads and placed into the
borehole. Before the well screen and casings are placed on the bottom of the borehole, at least 6
inches of filter material should be placed at the bottom of the borehole to serve as a firm footing.

The string of well screen and casings should then be placed into the borehole and plumbed.

No lubricating oils or grease should be used on casing threads. Teflon tape can be used to wrap the
threads to insure a tight fit and minimize leakage. No glue of any type should be used to secure
casing joints. Teflon "O" rings can also be used to insure a tight fit and minimize leakage; however;

"O" rings made of other materials are not acceptable.

Filter Pack Placement v

When placing the filter pack into the borehole, a minimum of 6 inches of the filter pack material
should be placed under the bottom of the well screen to provide a firm footing and an uﬁrestricted
flow under the screened area. A #1 silica sand will be used and should extend a minimum of 3 feet
above the top of the well screen. An additional 2 feet of #00 silica sand should be placed on top of
the #1 sand prior to grouting. The filter pack should be placed by carefully pouring the sand in the

annulus between the well and borehole wall.

Grouting the Annular Space

The annular space between the casing and the borehole wall should be filled with a
cement/bentonite grout. The grout should be placed into the borehole, by the tremie method; from
the top of the bentonite seal to within 2 feet of the ground surface or below the frostline, whichever
is greater. The tremie tube should have a side discharge port to minimize damage to the filter pack
during grout placement. The grout should be allowed to cure for a minimum of 12 hours before the

concrete surface pad is installed.

Cement grouts should be mixed using 6.5 to 7 gallons of water per 94-1b bag of Type 1 Portland
cement. The addition of bentonite (5 to 10 percent) to the cement grout is generally used to delay
the "setting" time and may not be needed in all applications. Any other types of cement and/or

grout proposed should be evaluated on a case by case basis by a senior field geologist.
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Above Ground Riser Pipe and Outer Protective Casing '

The well casing, when installed and grouted, should extend above the ground surface a minimum of
2.5 feet. A vent hole should be drilled into the top of the well casing cap to permit pressure
equalization, if applicable. An outer protecfive casing should be installed into the borehole after
the annular grout has cured for at least 24 hours. The outer protective casing should be of steel
construction with a locking cap. Generally, outer protective casings used over 2-inch well casings
are 4 inches square (or round) by 5 feet long and fitted with a locking lid. All protective casings
should have sufficient clearance around the inner well casings, so tﬁat the outer protective casings
will not come into contact with the inner well casings after installation. The protective casings
should have a minimum of two weep holes for drainage. These weep holes should be a minimum
1/4-inch in diameter and drilled into the protective casings just above the top of the concrete surface
pads to prevent water from standing inside of the protective casings. Protective casings made of
aluminum or other soft metals are normally not acceptable because they are not strong enough to
resist tampering. A protective casing is installed by pouring concrete into the borehole on top of the
grout. The protective casing is then pushed into the wet concrete and borehole a minimum of 2 feet.
Extra concrete may be needed to fill the inside of the protective casing so that the level of the
concrete inside of the protective casing is at or above the level of the surface pad. The protective
casing should extend approximately 3 feet above the ground surface or to a height so that the cap of

the inner well casing is exposed and accessible when the protective casing is opened.

Concrete Surface Pad
A concrete surface pad should be installed around each well at the same time as the outer protective -
casing is being installed. The surface pad should be formed around the well casing. Concrete
should be placed into the formed pad and into the borehole (on top of the grout) in one opération
making a contiguous unit. The protective casing is then installed into the concrete as described
above. The finished pad should be sloped so that drainage will flow away from the protective casing
and off of the pad. In addition, a minimum of 3 inches of the finished pad should be below grade or

ground elevation to prevent washing and undermining by soil erosion. All locks on the outer

~ protective casings should be keyed alike.
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A.2.4.2 Well Construction Materials

Well construction materials are chosen based on the goals and objectives of the proposed program
and the geologic conditions at the site(s). In this section, the different types of available materials

will be discussed.

Well Screen and Casing Materials

It is anticipated that all well screens and casing materials utilized will be constructed of Type 304,
Schedule 10 Stainless Steel. The inside diameter (ID) for well screens and casings used for the site
wells wili be 2 inches. Screen lengths are estimated to be 10 feet for each new monitoring well.
Well screen openings will be 0.010 inches.

Filter Pack Materials

The filter pack materials should consist of clean, rounded to well-rounded, hard, #1 and #00, silica
sands. Filter pack materials should not be acceptable unless accompanied by proper analyses

documentation.
A.2.4.3 Well Development

The newly completed well should not be developed for at least 24 hours after the surface pad and
outer protective casing are installed. This will allow sufficient time for the well materials to cure -
before development procedures are initiated. The main purpose of developing new wells is to
remove the residual materials remaining in the wells after installation has been completed, and to
attempt to re-establish the natural hydraulic flow conditions of the formations which may have been
disturbed by well construction, around the immediate vicinity of each well. New wells vﬁll be
developed until the column of water in the well is relatively turbid-free, and the pH, temperature,

and specific conductivity have stabilized.

The following development procedures may be used to develop the wells:

1. Pumping; _

2. Compressed air (with the appropriate organic filter system);
3. Bailing;

4. Surging;

5. Backwashing ("rawhiding"); and

6. Jetting.
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The newly installed wells will not be sampled until at least 2 weeks after the completion of well
development to allow for the formation to restabilize to pre-well construction conditions. The
selected development method(s) will be approved by a field geologist’hydrogeologist before any

well development activities are initiated.
A.2.5 Aquifer Performance Testing

To further refine the Site hydrogeologic model, slug testing will be performed in all newly installed
monitoring wells, in addition to the existing Site monitoring wells. Monitoring well slug testing

procedures are described below.
A.2.5.1 Slug-Test Procedures

Each rising head slug test will be conducted in accordance with ASTM D4044-96. The field

procedures are described briefly below:

1. The static water level will be measured using a water level probe;

2. An In-Situ TROLL™ transducer/datalogger will be lowered into the well and a data
collection test will be set up to record water level fluctuations. The minimum data collection
interval will be 3 seconds, and the data will be collected using a logarithmic collection
interval; '

3. A sslug of known volume will be lowered in to the well, and the water level allowed to return
to static conditions; '

4. The test will be initiated by rapidly removing the slug and monitoring the recovery of the
water level;

S. The test will be continued until the water level has returned to within at least 70% of the
static level, or in the case of tight formations, for a period of 30 minutes; and,

6. Once a clear understanding of aquifer response is obtained, then the applicable data analysis
method will be selected. The data will be then analyzed as described in the RTIWP.

A.2.6 Sampling Method Requirements/Procedures

The ultimate accuracy of any data generation begins with a sampling and measurement procedure
that is well conceived and carefully implemented. The details of the sampling protocols are
provided in this section, which presents the procedures with which samples will be acquired or

measurements made during the execution of the project.
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In general, the sampling procedures discussed below address the following items as they have been

determined thus far:

e A description of the planned sampling locations for collection of soil and groundwater
samples;

e A description of the sampling devices and procedures to be used;

e A description of containers, procedures, reagents, etc., used for sample collection,
preservation, transport and storage; ’

e A description of sample preservation methods;
e A discussion of the time considerations for shipping samples promptly to the laboratory; .
o Examples of the custody procedures and forms (Figure A-2);

e A description of the forms, notebooks, and procedures to be used to record sample history,
sampling conditions, and analyses to be performed; and,

‘ e A discussion of field QC checks such as field blanks, trip blanks, and field duplicates.
The following general procedures shall be considered during field work and sampling:

e To prevent cross-contamination in the field, new gloves will be worn by the sampling team
members each time a new soil sample is collected or a different well is sampled.

o The laboratory will provide certified clean glassware for sample collection that conforms to
all guidelines specified in Specification and Guidance for Obtaining Contaminant-Free
Sample Containers, EPA 540/R-93/051 and OSWER Directive 9240.0-05A (EPA, 1992b).

e Sampling information will be recorded in field notebooks and/or on sample collection
information sheets, as appropriate. '

A.2.6.1 Groundwater

This section discusses the sample collection procedures to be employed and the equipment needed

for collecting representative groundwater samples.
A.2.6.1.1 Monitoring Well Sampling

0 Prior to sampling, all monitoring wells will be inspected for signs of damage, tampering, and

access. Sampling of all newly installed and developed wells will occur after a stabilization period
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of a minimum of two weeks. All groundwater samples will be analyzed for TCL/TAL and Natural
Attenuation Parameters as indicated in Tables A-2, A-3, and A-8. Additionally, the data will be
evaluated for the presence of 1,2-diphenylhydrazine and benzidine. If determined to be present,
those samples will be quantitatively analyzed for these two compounds. Information about sample

handling, preservation and hold times is included in Table A-8.

Groundwater Sampling - Low Flow Purging and Sampling Using Submersible Pump
Equipment |

Groundwater sampling equipment will be constructed of inert materials such as stainleés steel or
Teflon. Proper equipment decontarnination procedures will be followed to minimize the potential

for cross-contamination. The following equipment may be required:

¢ Grundfos Redi-Flow II submersible pump (or equivalent);

Teflon-lined polyethylene tubing (recommended for low flow purge and sampling
technique);

Latex and/or nitrile gloves;

Generator;

55-gallon drums (to containerize water);

Field Meter(s) capable of in-line measurements for pH, specific conductance, dissolved
oxygen (DO), temperature, turbidity, and oxidation-reduction potentlal (ORP or Eh);
Groundwater Sample Field Information Form/COC form;

Sample bottles and preservatives;

Cooler with ice;

Water level meter; and,

Sample location map.

Procedure’ | |

Prior td purging the monitoring well, a water level meter will be used to measure the depth from top
of the well casing to the top of water surface to the nearest 0.01 feet. The water level meter will be
cleaned prior to each measurement in accordaﬁce with the equipment decontamination procedures
included in Section A.2.9. The depth to the bottom of the existing wells will be measured to
confirm the construction details. In order to minimize potential cross-contamination and
disturbance to sediments, which may have accumulated in the bottom of the well, well depth

measurements will only be taken after the groundwater samples have been collected.
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The monitoring wells will be purged and sampled with a stainless steel Grundfos Redi-Flo 2
submersible pump (or equivalent). The decontamination procedure for the submersible pump is

described in Section A.2.9. The low flow purge and sampling procedures are described below.

e The submersible pump, with dedicated Teflon lined polyethylene tubing, will be carefully
lowered into the well to the midpoint of the well screen or open interval. In instances
where the screened or open interval is not completely saturated, the pump will be lowered
to the midpoint of the saturated interval where possible. Care will be taken to collect
representative samples by placing the pump adjacent to a water-bearing zone.

e Each well will be purged at a rate of between approximately 200 and 1000 milliliters per
minute. The water level in the well will be monitored during pumping, and ideally the
pumping rate should equal the well recharge rate with little or no water level drawdown in
the well. Best efforts should be made in order to minimize well drawdown by adjusting the
flow when necessary and frequently monitoring the water level during purging. There will
be at least 1 foot of water over the pump intake so there is no risk of the pump suction
being broken, or entrainment of air in the sample. Record the pumping rate adjustments
and depth(s) to water in the logbook. '

e During purging, monitor the field parameters (temperature, pH, turbidity, specific
‘ conductance, oxidation-reduction potential (ORP), and dissolved oxygen (DO)) with a
Horiba U-20 instrument (or equivalent) approximately every 5 minutes until the parameters
have stabilized. Stabilization is considered achieved if pH is within +/-'0.1, conductivity is
within 3%, temperature is within 0.5 degrees, ORP is within 10 mV, turbidity is within
10% (or is less than 50 NTU), and DO is within 10% (or within 0.1 mg/l when the DO is
less than 1 mg/l), over three consecutive readings. Readings will be taken in a clean
container, rinsed with distilled water prior to each use, and the monitoring instrument
allowed to stabilize before collection of the next sample. The Horiba instrument takes the
readings consecutively and therefore the process to record all the measurements may take
longer than 5 minutes. If so, measurements will be taken as often as practicable.
Measurements will be taken with a flow-through cell so that they are recorded prior to the
sample being exposed to the atmosphere.  All measurements will be recorded in field
notebooks. :

collection of samples for VOCs and appropriate gas-sensitive parameters and as high as
approximately 500 milliliters per minute for other parameters depending on the well yield
and turbidity of the sample. Once the field parameters have stabilized, record the final
measurements and collect the samples directly from the end of the tubing. Samples for
VOC and appropriate gas sensitive parameters must be collected first. The bottles will be
preserved according to the specifications in the Section A.2.11.2. All sample bottles will be
filled by allowing the pump discharge to flow gently down the inside of the bottle with
minimal turbulence. Cap each bottle as it is filled. For VOCs and appropriate gas-sensitive
. parameters, steps will be taken to eliminate headspace in the 40-milliliter (ml) vial. Such

' The procedures to be used for sampling monitoring wells are based upon the USEPA Region II document entitled

“Groundwater Sampling Procedure Low Stress Purging and Sampling” dated March 16, 1998.

l e The pump flow rate will be reduced to approximately 100 milliliters per minute during
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steps may include adding several drops of the sample to the cap before screwing on and

inverting the vial once it has been filled to check for air bubbles.

e Immediately after sample collection, sample bottles will be placed on ice and maintained at
approximately 4  Celsius (C). Further information on sample handling is included in
Section A.2.11.

‘ | " . e The following information will be recorded in the Groundwater Sample Field Information
Form (Figure A-3) for each monitoring well sampled:

» Before Purging:
e Date, time, and weather conditions;

o WellID;
e PID readings taken from the well immediately after the cap is removed;
and,

e Depth to water.

» Purging:

Start and end time for purging;

Purge method;

Purge rate;

Depth to water; and,

pH, ORP, temperature, specific conductance, turb1d1ty and dlssolved
oxygen (every 5 minutes).

> Sampling:
e Start and end time for sampling;
e Sampling method; and,

e Pertinent observations regarding samp]e characteristics (turbidity, color,
etc.).

e Quality-Control samples will be used to monitor sampling and latoratory performance and '
will include duplicates, spikes, and blanks. Quality control and quality assurance (QA/QC)
procedures are described in Section 2.13.

A.2.6.1.2 Residential Well Sampling

This section discusses the sample collection procedures to be employed and the equipment needed
for collecting groundwater samples from the Office well and on-Site residential well. Since the on-
Site residence is unoccupied, sampling techniques described in Section A.2.6.1.1 may be utilized if

the existing well is not operable (i.e., a pump or electrical connection is not present).
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Equipment
The following equipment may be required for residential well purging and ground water
sampling:
e Garden hose;
e latex and/or nitnile gloves;
o pH/Conductivity/Temperature/Turbidity meter;
e  Groundwater Sample Field Information Form/COC form;
e Sample bottles and preservatives; and
e  Cooler with ice.
Sampling Methodology

Before sampling, residential wells will be purged a minimum of 10 minutes. This can be done
directly at an indoor tap or by connecting a garden hose to an outside tap. Throughout the purging
process field parameters will be monitored and recorded. The sampling tap should be located near
the pressure tank and holding tank and before any treatment processes to ensure an untreated and
representative sample. Any garden hose shall be removed from the spigot prior to sample collection.
‘ Sample bottles can be filled directly from the tap and should be immediately placed in a cdoler with
wet ice or frozen blue ice packs and completed COC form. The samples must be maintained at

approximately 4° C after collection.
A.2.6.2 Surface Water and Sediment Sampling

Surface water and sediment samples will be collected to determine if site contaminants have
impacted these media. Sediment and surface water samples will be co-located and will be collected

as follows:

One location upstream of the Site;

One location in the wetland area at the western end of the Site;

One location 1,600 feet south of the Site in Pump Branch Creek; and,
One location 2,000 feet south of the Site in Pump Branch Creek.

Surface water samples will be collected from each of these locations, if present. These samples will
be analyzed for TCL/TAL, Total Suspended Solids and Hardness as indicated in Tables A-2, A-3,
‘ and A-8. Additionally, the data will be evaluated for the presence of 1,2-diphenylhydrazine and
benzidine. If determined to be present, those samples will be quantitatively analyzed for these two

compounds.
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Two sediment samples will be collected from each location. The first sample will be collected from
a depth of 6 inches below surface and the second from 18 to 24 inches below surface. Each
sediment sample will be analyzed for TCL/TAL analytes as shown on Table A-7. Additionally, the
data will be evaluated for the presence of 1,2-diphenylhydrazine and benzidine. If determined to be
present, those samples will be quantitatively analyzed for these two compounds. In addition, all of
the samples will be analyzéd for Total Organic Carbon (TOC) using USEPA SW846 method 9060.
and Grain Size using ASTM D-422.

A.2.6.2.1 Surfgce Water

The surface water sampling techniques and equipment presented below are designed to minimize
effects on the chemical and physical integrity of the sample. The guidance provided in this section

is designed to allow collection of surface water representative samples.

Surface Water Sampling Equipment

The physical location of the persoﬁ collecting a surface water sample may dictate the equipment to
be used. During surface water sample collection, all attempts will be made to collect the sample by
direct dipping of the sample container into the stream. In order to collect the sample in this manner,
wading may be necessary. Wading, however, may cause the re-suspension of bottom deposits and
bias the sample results. Wading is acceptable only if Pump Branch Creek has a noticeable current
(ie., is not impounded), and the samples are collected while facing upstream. The following

equipment may be required for collection of surface water samples:

100 ml glass beaker or other sample transfer vessel;
. Waders;
Latex and/or nitrile gloves;
Flow meter;
Field Meter(s) capable of measuring pH, specific conductance, dissolved ~oxygen,
temperature, turbidity, and oxidation-reduction potential;
Sample Collection form/COC form;
e Sample bottles and preservatives; and,
e Cooler with ice.

Sampling Procedure ,
A sample may be collected directly into the sample container when the surface water source is
accessible by wading or other means. The sampler should face upstream and collect the sample

without disturbing the sediment. The sampler should be careful not to displace the preservative
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from a pre-preserved sample container such as the 40-ml VOC vial. For pre-preserved sample
bottles like the VOC vial, 1t may be helpful to have a sample transfer bottle or a stainless steel scoop
or beaker to prevent loss of preservative and to ensure zero head space. All sample transfer vessels

will be will be decontaminated as described in Section A.2.9 prior to sample collection.

Immediately after sample collection, sample bottles must be placed in a cooler with wet ice or
frozen blue ice packs and completed COC form. The samples must be maintained at approximately
4°C after collection. Further information on sample handling is included in Section A.2.11. Prior to
or immediately subsequent to sample collection, field measurements for flow, pH, specific
conductance, dissolved oxygen, turbidity, ORP, and temperature should be recorded on the Sample

Collection form.

A.2.62.2 Sediment

Sediment sampling techniques and equipment presented below are designed to maintain the

chemical and physical integrity of the sample.

Equipment

The following equipment may be required for collection of sediment samples:

5 gallon buckets;

Stainless steel hand auger or other coring device;
Stainless steel scoop and/or trowel;

Stainless steel bowl;

Waders;

Latex and/or nitrile gloves;

Sample Collection form/COC form;

Sample bottles and preservatives; and,

Cooler with ice.

Sampling Procedure

Sediment samples will be collected after collection of surface water samples. The physical location
of the sampling point and nature of the substrate may dictate the type of sampling equipment that
will be used. Sediment sample collecti‘on may be performed by excavating a sample using stainless
steel hand auger or similar soil coring device or a stainless steel scoop. At locations with shallow
wéter, a PVC bucket with the bottom removed may be used to temporarily isolate the sediment

sample extraction area from the flowing surface water to minimize the loss of fines. Prior to
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conducting field activities, all sampling equipment will be decontaminated as described in Section
A.29. For each sample, multiple sediment cores may be needed dué to sample volume
requirements of the laboratory. If so, then the sediment cores will all be collected from the same
location and homogenized after collection of the VOC aliquot. The sediment cores will be
homogenized by quartering and mixing in a stainless steel bowl with a stainless steel scoop prior to
transfer to sample jafs. The sample glassware will be filled completely. Any sediment that remains
after the jars have been filled will be returned to the location where the sample was collected.
Homogenization procedures are described in more detail in Section A.2.7.2.2. Immediately after
sample collection, sample bottles must be placed in a cooler with wet ice or frozen blue ice packs
and completed COC form. The samples must be maintained at approximately 4° C after collection.

Further information on sample handling is included in Section A.2.11.

A.2.7 Soil Sampling

Soil sampling may be accomplished in a nhmber of ways. It is our intention to use a truck-mounted
GeoProbe® rig using collection of soil samples. However, if access is a problem soil samples
may be collected using a stainless steel hand-auger. This methodology will not be described in
detail. A hand auger rather than a GeoProbe® rod is used to advance a boring to specified depths
and soil is collected from the auger at required depths. Other QA requirements for sampling

would be the same as for the GeoProbe® method described below.
A.2.7.1 Soil Borings and Soil Sampling

Soil borings will be advanced at selected locations using a truck-mounted GeoProbe® rig. A 48-
inch long, 2-inch diameter carbon steel split spoon will be advanced such that a continuous record
of soil conditions can be obtained. All borings will be advanced to the groundwater surface. The
soil samples will be classified using the Unified Soil Classification System (USCS) and a

representative sample will be retained from each different soil horizon.

A core of soil from the desired depth, wrapped in a plastic sheath from GeoProbe®, will be removed
from the ground and split open using a decontaminated, stainless steel knife. All recovered soil
cores will be field screened using a PID by slightly scoring the surface of soil core with a stainless
steel knife and immediately running the PID probe along the scored section of the core. Shallow

soil samples will be collected for laboratory analysis from the top 2 feet of soil (non-VOCs from 0
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inch to 6 inch interval and VOCs from 6-inch to 24-inch interval) while deep samples will be
collected below 2 feet to the water table from the 6-inch interval(s) exhibiting the highest reading on
the PID and based on visual indicators of contamination (i.e., staining). If there are no indications
of contamination, the samples will be collected from the 5 feet to 6 feet interval. Field screening
shall be performed at a location shielded from the wind. Each soil sample will be collected from the
designated interval using standard surface soil sampling techniques (e.g., EnCore® sampler, as
described in Section A.2.7.2.1. Each soil sample will be analyzed for TCL/TAL analytes as shown
on Table A-7. Additionally, the data will be evaluated for the presence of 1,2-diphenylhydrazine
and benzidine. If determined to be present, those samples will be quantitatively analyzed for these
two compounds. In addition, all of the samples will be analyzed for Total Organic Carbon (TOC)
using USEPA SW846 method 9060. Ten percent (10%) of the sample boring locations will be
analyzed for Grain Size using ASTM D-422 (approximately 4 samples). Table A-9 provides'

information regarding sample collection requirements and holding times.

There are 9 borings from which only shallow samples will be collected for risk assessment
purposes. These samples will be collected from a 0-1 foot depth and will be analyzed for TCL/TAL

analytes and TOC and evaluated for 1,2-diphenylhydrazine and benzidine as described above.

A.2.7.2 Soil Sampling Procedures

A.2.7.2.1 EnCore® Sampling Methodology for VOCs

This section describes the equipment and procedures that will be used to collect soil samples for
TCL-VOC analysis. This method is based upon EPA SW846 Method 5035. The samples will be
analyzed for VOCs via CLP SOW OLM04.2 as specified in the AOC.

Equipment
e PID; .
Latex and/or nitrile gloves;
Field Notebook;
COC form;
Stainless steel knife;
EnCore® samplers and T-handle;
Paper toweling;
Temperature blank; and
Cooler with ice.

Sampling Methodology
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Remove an individual EnCore® sampler from the wrapper and attach to the T-handle. Take care to
make sure that the sampler body has been securely fastened to the hollow portion of the T-handle. A
“click” can be heard when the sampler has been properly placed. Remove the cap if it is attached to
the body. At the desired interval of the soil sample core (either split-spoon or GeoProbe® sleeve)
selected (previously identified through field screening), quickly push the sampler into a portion of
freshly exposed soil. Make sure that the sampler is full, but is not overfilled so as to prevent the cap
from fitting properly. Use paper toweling to wipe off any excess soil that may have accumulated on
the sides of the sampler. Put the cap over the sampler and twist to fasten cap to the body of the
sampler. Fill out label and place on wrapper. Re-insert the sampler into the wrapper and seal.
Immediately insert into cooler with ice. Four 5-gram EnCore® samplers will be collected for each
sample location. Additional EnCore® samplers will be used for collection of QC samples. All
samplers will be kept at 4° C. A laboratory-supplied temperature blank will be included in each
cooler so that the laboratory can perform a temperature check upon receipt. If VOCs are the only
parameters of interest and assuming that there is enough material, addifional soil will be collected in
a small jar and submitted to the laboratory for the deteﬁnination of percent solids. If this is
necessary, a minimum of 10 grams of soil will be placed into a jar and shipped along with the

EnCore® samplers to the laboratory.

The unpreserved EnCore® samples will be shipped cool (4°C) and rﬁust reach the laboratory
preferably within 24 hours but no later than 48 hours of sample collection. Withouf additional
preservations (such as sodium bisulfate or methanol) the samples obtained with the EnCore®
sampler have holding times of 48 hours from sample collection. The laboratory will preserve the
samples upon receipt with sodium bisulfate and methanol. The resulting maximum holding time for
the preserved sample is 14 days. The laboratory will utilize the sodium bisulfate preserved safnples
in order to achieve low level reporting limits. One EnCore® for each sample may be preserved
with methanol in éase a dilution analysis is warranted due to potential elevated concentration of
target analytes. Since certain types of soil may effervesce with the use of sodium bisulfate the soil
will be checked prior to being placed in sodium bisulfate. Should effervescence occur, the soil will
be placed in lab-deionized water and an attempt made to analyze the sample within 48 hours of

sample collection.

A.2.7.2.2 Soil Sampling for Parameters Other Than VOCs
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The following sections describe the equipment and procedures that will be used to collect soil

samples that will be analyzed for parameters other than TCL-VOCs.

Equipment
e PID; _
latex and/or nitrile gloves;
COC form;
Field notebook
Stainless steel knife;
Stainless steel mixing bowls and spoons;
Appropriate sample bottles;
Temperature blank; and
Cooler with ice.

For samples being analyzed for TCL SVOCs, Pesticides., and PCBs, TAL metals and cyanide, and

.TOC, a core of soil from the desired depth, wrapped in a plastic sheath from GéoProbe®, will be

removed from the ground and split open using a decontaminated, stainless steel knife. Soil will be
collected for non-VOC parameters using a decontaminated stainless steel spoon and will be placed
into a decontaminated stainless steel mixing bowl and homogenized. Care will be taken to ensure

that the soil samples are collected from areas that have not been in contact with the plastic sheath.

Homogenization of the soil will be performed in the stainless steel mixing bowl. Large rocks, twigs,
roots, and leaves will be removed. The soil will be homogenized with a decontaminated stainless

steel spoon according to the procedure below:

e The sample will be scraped from the sides, bottom, and any comners of the bowl and rolled
into the middle of the mass using the stainless steel spoon.
e The mass of the sample will be mixed thoroughly. The sample will then be divided into
~ four quarters, which will be moved to separate parts of the bowl. Each quarter will be
individually mixed. Then the four quarters will be recombined and the entire sample mass
mixed again. : : '
e Sample jars for non-VOC parameters will be filled following homogenization.

Required amounts of sample are listed in Table A-9. The appropriate amount of soil for each
parameter will be placed into sampling jars. The jars will then be labeled and put into a cooler with
ice. All samples will be stored and shipped at 4° C. A laboratory-supplied temperature blank will be

included in each cooler so that the laboratory can perform a temperature check upon receipt.
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For samples being analyzed for grain-size, a sufficient volume of samples wi11 be placed in a large
labeled zip-lock bag and sent to Golder Associates’ soils laboratory in Cherry Hill, New Jersey. No

refrigeration or other special handling/preservation procedures are required.

A.2.8 Field Measurement Prpcedures

The following sections describe procedures to be followed for collection of field measurements.
A.2.8.1 Water Level Measurements

Groundwater level measurements will be collected prior to purging the well and during the low

flow purge process to monitor well drawdown.

Equipment

The following equipment and materials are required to perform this procedure:

Electronic water level meter;

Distilled or de-1onized water;

Groundwater Sample Groundwater Sample Field Information Form; and,
Field notebook.

Water Level Measurement Procedure

The well identification number, measuring device type and serial number, date and time will be
recorded prior to each day water level measurement are obtained. The water level meter will be
decontaminated in accordance with the procedures described in Section A.2.9 prior to each use.
The water level meter will be turned on and the battery checked prior to each water level
measurement. The wire will be lowered into the monitoring well and stopped at the depth where
the meter indicates a completed circuit. Depth to water measurements will be made relative to an

established surveyed reference point on the well casing and recorded to the nearest 0.01 foot.

Total Well Depth Measurement Procedures

The bell sounder; weighted tape, or electronic water level indicators can be used to determine the
total well depth. This is accomplished by lowering the tape or cable until the weighted end is felt
resting on the bottom of the well. Because of tape buoyancy and weight effects encountered in deep
wells with long water columns, it may be difficult to determine when the tape end is touching the

bottom of the well. Care must be taken in these situations to ensure accurate measurements. Total
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well depth measurements will be made relative to an established reference point on the well casing
and recorded to the nearest 0.1 foot. In all instances, the instrument used to measure well depth
should be decontaminated prior to and after use in accordance with the procedures outlined in

Section A.2.9.
A.2.8.2 Field Parameter Measurements

This procedure should be used to obtain representative groundwater field parameters

measurements of temperature, specific conductance, pH, ORP, turbidity, and DO.

Equipment

The following equipment and materials are required to perform this procedure:

An in-line, flow through sampling chamber;
¢ Calibration Standards;
An instrument capable of measuring temperature, specific conductance, pH, ORP, turbidity,

and DO;
¢ Groundwater Sample Groundwater Sample Field Information Form; and,
Field notebook.
Procedure

All field measurements should be made where they are shielded from the wind and direct sunlight
(if possible), away from electrical systems, motors, pumps, wires, etc. which might induce stray
electrical currents in the instrument or its probe, and with the probe and calibration standards
temperature equilibrated with the water to be tested. Samples for field measurements should never

be filtered or preserved.

After the meter has been calibrated according to manufacturer specifications and Sectlon A. 2 15,
sample measurements can be taken. Place the container to be used as the sampling chamber in line
before purging of the well begins. For groundwater samples collected using low flow purge
technique, insert the instrument/probe into a flow-through cell. Position the instrument/probe so
that it will measure the influent sample to the chamber. Record field parametér measurements, date,

time, volume of water removed, and flow rate at uniform increments of approximately 5 minutes.

e Temperature should be recorded to the nearest 0.1 degrees Celsius;
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o Speciﬁc conductance units are measured in micromhos per centimeter (umohs/cm) or
microsiemens (pS/cm) corrected for 25°C. Results should be reported to the nearest ten
(10) units for readings below 1,000 pmohs/cm @ 25°C and to the nearest one hundred
(100) units for reading above 1,000 umohs/cm @ 25°C;

¢ pH measurements will be recorded to the nearest 0.1 standard pH units (SU);

e Turbidity measurements will be recorded to the nearest whole number nephelometrlc

turbidity units (NTUs);
e DO measurements will be recorded to the nearest 0.1 milligrams per liter (mg/1); and

e ORP measurements will be recorded to the nearest 0.1 millivolts (mV).

A.29 Decontamihation

Decontamination_procedures in_this section are intended for use by field personnel for cleaning

sampling, drilling and other equipment in the field. Deviations from these procedures should be
documented in the field records and investigative reports.  Specifications for standard
decontamination materials follow. These materials will be used, as appropriate, for non-dedicated

equipment used during sample collection (e.g., stainless steel bowls, spoon, knife).

e Soap shall be a phosphate-free laboratory detergent such as Liquiriox® or Alconox.® Use
of other detergent must be documented in the field logbooks and investigative reports.

e Solvent shall be pesticide-grade isopropanol. Use of a solvent other than pesticide-grade
isopropanol for equipment cleaning purposes must be justified and documented in field
logbooks and investigation reports.

e Tap water may be used from any municipal water treatment system. Use of an untreated
potable water supply is not an acceptable substitute for tap water.

e Deionized water is tap water that has been run through a standard deionizing resin column.
It is commercially available.

e Distilled water is tap water that has been distilled. It is commercially available.

e Analyte free water is tap water that has been treated with activated carbon and a standard
deionizing resin column. At a minimum, the finished water should contain no constituents
above the laboratory reporting limits that are being analyzed for as part of the remedial
investigation.
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e Other solvents may be substituted for a particular purpose if required. For example,
removal of concentrated waste materials may require the use of either pesticide-grade
hexane or petroleum ether. After the waste material is removed, the equipment must be
subjected to the standard cleaning procedure. Because these solvents are not miscible with
water, the equipment must be completely dry prior to use.

Solvents, laboratory detergent, and rinse waters used to clean equipment shall not be reused during
field decontamination and shall be stored in DOT-approved 55-gallon drums. These materials will
be treated as investigation derived waste (IDW). See Section A.2.9.3 for proper handling and

disposal of these materials.
A.2.9.1 Drilling Equipment

The procedures in this section are to be used for all non-dedicated drilling equipment. All
decontamination procedures in this section will be performed on a decontamination pad,

constructed to the specifications in this section.

Decontamination Pad Specifications
Decontamination pads constructed for field cleaning of sampling and drilling equipment should

meet the following minimum specifications:

o The pad should be constructed in an area known or believed to be free of surface
contamination. :

e Ideally, the pad should be located very close to a potable water source.

e The pad should not leak excessively.

e If possible, the pad should be constructed on a level, paved surface and should facilitate the
removal of wastewater. This may be accomplished by either constructing the pad with one
corner lower than the rest, or by creating a sump or pit in one comer or along one side.
Any sump or pit should also be lined.

e Water should be removed from the decontamination pad as needed.

e A temporary pad should be lined with a water impermeable material. This material should
be either easily replaced (disposable) or repairable.

At the completion of site activities, the decontamination pad should be deactivated. The pit or sump

should be backfilled with the appropriate material designatéd by the site project field leader. No

Golder Associates 300080



Section 2
Revision No. 1

Date: July 2002
. Page A2-22 of A2-41

solvent rinsates will be placed on the pad. Solvent rinsates should be collected in separate

containers for proper disposal.
Decontamination Procedures
1. Clean with tap water and soap using a brush to remove obvious particulate matter and
surface films;

2. Rinse thoroughly and power wash with tap water; and,

3. Rinse non-dedicated equipment that might contact samples with distilled water. If distilled
water is not available, equipment should be allowed to completely dry.

A.2.9.2 Sampling Equipment

The procedures in this section are to be used for all non-dedicated sampling equipment used to
I collect groundwater or for collection/homogenization of soil samples.
1. Clean with tap water and soap using a brush to remove obvious particulate matter and
I surface films; '
2. Rinse thoroughly with tap water;
I 3. If sampling for inorganic constituents rinse equipment with a 10% nitric acid solution
(nitric acid is not to be run through the Grundfos pump);
I 4. Rinse thoroughly with deionized or distilled water;
5. Rinse thoroughly with solvent (pesticide-grade isopropanol) unless made of PVC or plastic.
I These items are not to be solvent rinsed;
6. Rinse thoroughly with analyte free water. If analyte free water is not available, equipment
I should be allowed to completely dry;
7. Equipment should be wrapped in aluminum foil until needed for sampling. If possible
I please allow equipment to air dry before wrapping in aluminum.
A.2.9.2.1 Groundwater Sampling Equipment (Non-Dedicated Submersible Pump)

Non-dedicated groundwater sampling equipment used for the low flow purging and sampling

I technique (such as the submersible pump) will be decontaminated prior to sampling each well. The
‘ submersible pump will not be removed from the well between purging and sampling operations.
I The pump and tubing (including support cable and electrical wires that are in contact with the.
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sample) will be decontaminated by the procedure described below. It should be noted that the

outside of the pump will be decontaminated consistent with the procedure in Section A.2.9. In

addition, decontamination fluids will be pumped from buckets through the pump as follows:

Flush the pump with tap water to remove any sediment that may be trapped in the pump;
Flush the pump with a weak, non-phosphate detergent solution (approximately 5 gallons);
Flush the pump with tap water to remove all the detergent solution. Generous amounts of
tap water (at least 3 pump volumes) should be used to ensure that detergent and any
sediment that may be trapped in the pump does not remain in the pump;

Flush the pump with deionized or distilled water;

Flush the pump with isopropyl alcohol. Use sparingly to minimize presence of this
decontamination fluid in the samples; and,

Flush the pump with analyte free water. Generous amounts of water (at least three pump
volumes) should be used to remove as much of the isopropyl alcohol as practical.

A.29.2.2 pH, ORP, Temperature, Specific Conductance, Dissolved Oxygen, Turbidity,

Depth to Water Probes, and Total Well Depth Recorders

All pH, ORP, temperature, specific conductance, DO, turbidity, and depth to water probes will be

rinsed thoroughly with distilled or detonized water prior to each use.

A.2.9.3 Investigation Derived Waste

IDW generated during remedial investigation field activities include: soil, decontamination water

and solvent, purge water, well development water, and PPE. Each type of IDW will be handled as

described below:

Soil:

All excess soil generated from sampling and drilling activities will be retained in 55-gallon
drums and labeled as “Drill Cuttings” or placed in an appropriately sized, lined, roll-off
container. Once a drum has been filled, it will be sealed, dated, and numbered, and
recorded in the Field notebook.
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Water:

e All decontamination, purge, and well development water will be retained in 55-gallon
drums and labeled or placed in an appropriately sized container. Once a drum has been
filled, it will be sealed, dated, and numbered, and recorded in the Field notebook.

PPE:
e All PPE generated during the remedial investigation will be retained in containers and

Jabeled “PPE”. Once a drum has been filled, it will be sealed, dated and numbered, and
recorded in the Field notebook. :

The drums will be staged on-Site. At the end of the field activities, IDW will be disposed of in

accordance with all applicable state and federal regulations.

A.2.10 Field Documentation

In order to ensure that all pertinent information and data collected during the performance evaluation
are documented completely and correctly, the following procedures and protocols described in the

following sections will be implemented.
A.2.10.1 Field Notebooks

All information pertinent to the field investigation will be recorded in bound and numbered field
notebooks. All field notes must be legible. Any errors should be crossed out with a single line and
initialed. Each team member will be assigned an individual notebook. Field records should at a

minimum contain the following information:

Date;
Project or site name;
Time of each data entry;
Description of work being performed that day;
Names and affiliations of personnel at location;
Weather conditions on site;
Location and type of activity;
Visual observations;
Pertinent field data (and any other measurements);
Serial numbers, if any, on seals, and transportation cases, and equipment;
Name of field custodian; and,
Photographs taken, including date, time, direction faced, description of subject or activity,
sequential number of the photo and film roll number will be recorded in the field notebook.

Golder Associates 300083



Section 2

Revision No. 1

Date: July 2002

Page A2-25 of A2-41

Specific sample information will be compiled into the field notebook and/or COC.  All field
notebooks will be standard engineering hardbound books. All field notebooks will be photocopied

so that copies of field notes can be kept in appropriate project files.

A.2.10.2 Field Meters

Calibration of field meters should be documented including:

Analysts’ name;

Date and time of calibration;

Date and time and results of calibration checks;

Instrument type, model number, and serial number ( if present); and,

Manufacturer, concentration, and lot number of calibration standards which are used.

A.2.10.3 Photo-Documentation

When photographs are taken, field personnel will record time, date, site location, general direction
faced, sequential number of photograph and roll number, and brief description of the subject in a
field notebook. This information will be transcribed onto the back of the photographs after they have

been developed.
A.2.104 Correspondence/Communications

Correspondence received or sent from the field will be dated and labeled with a project filing

identification number. Telephone conversations will be documented and filed.
A.2.10.5 Changes in Procedures

Approval from the USEPA Remedial Project Manager will be obtained as needed prior to
implementation for major changes in sampling procedures as outlined in this SAP. Minor
procedural changes will be made by Golder Associates’ personnel, and if present, with the
concurrence of the on-site USEPA representative. Changes will be documented in the field

notebooks.
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A.2.11 Sample Handling and Custody Requirements

A.2.11.1 Sample Handling

The methods and references for éollecting samples are previously provided in this section. The
laboratory supplies appropriately prepared sample containers, reagents, preservation procedures and
analytical holding times will be in accordance with the published analytical methods and USEPA
Region II guidelines. '

A.2.11.2 Sample Preservation

The specific requirements for sample container preparation, sample preservation, and holding times,
and any special sample handling requirements are listed in Tables A-8 and A-9. Sample cohtainérs
will be kept closed until the time each set of sample containers are to be filled. -After filling, the
containers will be securely closed, residue‘ wiped from the sides of the containers, and immediately
placed in a cooler. Samples will be kept chilled and will generally be shipped on the day of sample
collection to the laboratory if an overnight courier is being used. The following procedure should
be followed to preserve environmental samples for laboratory analysis such that the integﬁty of the

sample is maintained prior to analysis to the extent possible.
A.2.11.2.1 Equipment
The following equipment and materials are required for sample preservation:

Frozen blue packs or wet ice;

Zip locked bags;
_Temperature blank;.

Spare sample bottles;

Several eye droppers (if bottles are not pre-preserved)'
pH test strip paper; and,

Appropriate preservatives (i.e., HCl, HNO;, NaOH, etc.).

A.2.11.2.2 Procedure

Sample preservation requirements are given for aqueous and soil samples in Tables A-8 and A-9.
For aqueous samples, be certain that the proper chemical preservative is added to each jar. In
general, the only preservation procedure required for soil samples is cooling to 4°C immediately

after collection. This temperature should be maintained for both aqueous and soil samples during
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storage and shipment to the laboratory. Samples collected for TCL VOC analysis using EnCore™

samplers will be preserved by the laboratory upon receipt in accordance with SW846 5035.

. VOC Sample Preservation

An extra aqueous VOC sample vial should be filled at each sample location to be used as a
pH check. The preservation procedure for aqueous VOC samples is given below, if vials
are not already pre-preserved:

0

SO OO

The extra sample vial will be used to determine the number of drops of HCl required to
attain a pH less than 2;

Initially, six drops of HCI should be added;

The vial cap should be replaced and the vial inverted several times to mix the sample;
The cap should be removed and a pH indicator strip dipped into the vial; '

The color of the strip should be compared to the color chart provided with the strips;
Repeat the above procedure until a pH less than 2 has been attained. HCI should be

added-ene-drop-at

<

a_tim
ad op-at-a-time;
Discard the test vial, and carefully add the same number of drops of acid to the other
sample vials;
Fill the vial with sample and place the cap such that no headspace is present in the vial;
If the sample effervesces upon addition of the acid, the sample should be submitted to
the laboratory without the addition of HCI, but it should be cooled to 4°C. The lack of
preservative, and the consequent 7 day technical holding time, should be specified in
the comments section of the COC; :
If the behavior of the samples at specific locations is known, then pre-preserved VOC
vials may be used for sample collection; and
If the pH of the samples is >2 for samples collected in pre-preserved VOC wvials, the
consequent 7 day technical holding time should be specified in the comments section of
the COC along with a note about inadequate preservation.

Non-VOC Sampling Preservation

Non-VOC aqueous samples should also be checked to assess the required amount of
chemical preservation to attain the pH specified in Table A-8.

Separate sample bottles are not required to check pH because non-VOC sample bottles are
permitted to contain headspace. The preservation procedure is given below if bottles are
not already pre-preserved.

Y
0
¢

Initially, four drops of preservative should be added;

The cap should be replace and the bottle inverted several times to mix the sample;

A few milliliters of sample should be poured into a separate container {e.g., an unused
sample jar cap) and the pH checked using indicator paper;

Additional preservative should be added two drops at a time and the above procedure
repeated until the specified pH is attained; and,
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0  After some of the initial samples have been preserved, the sampler can increase the
initial number of drops added if necessary based upon the approximate amount of
sample required for other locations.

A.2.11.3 Sample Identification

All samples shall be adequately marked for identification from the time of collection and packaging
through shipping and storage. Marking shall be on a sample label attached to the sample container.

Sample identification shall include, as a minimum:

Project name and/or code;

Sample identification number;

Analysis requested;

Chemical preservatives added to the sample container;

Sample date and time; and,

Initials of the individual performing the sampling (samples for chemical analysis).

Each sample will be assigned a uniqué sample idenﬁﬁcation number to be recorded on the sarhple
label. Each sample identification number will be recorded in the field notebook a Groundwater
Sample Groundwater Sample Field Information Form and, as applicable, on chain-of-custody
documentation. Designations for sample identification numbers for this project are described

below.

Equipment

Water proof marking pen;

Sample jar labels;

Transparent tape; and,

Site base map with designated sampling locations.

Procedure

Sample labels should be marked with the sample ID, the analytes to be tested, the initials of the
sampler, and the date of sample collection. The labels should be affixed to the sample jars (or
EnCore® resealable bags) and if necessary secured with tape. The corresponding sample ID should

be marked on the Site base map for correlation during report preparation.

During sample collection, a system for assignment of sample identification (ID) numbers will be

used for new sampling points to distinguish between different media and different quality control
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samples. Samples from soil borings will have a suffix indicating the‘bottom_ depth interval from

which the sample was collected.

For primary samples, the two characters will indicate the matrix of the sample as follows:

SB Subsurface Soil sample from a soil boring or well boring;
SS Surficial Soil sample from a soil boring or well boring;
GW  Groundwater;

SwW Surface Water; and,

SD Sediment.

For groundwater, the monitoring well ID will be used for the next portion of the ID (e.g.,
GWMW-10). The office supply well will be identified as GWOFFICE and the on-property
residential well will be identified as GWRES. Groundwater samples will include a suffix that’

indicates the month and year of sample collection (e.g., 0802 for August 2002). Consequently, a

unique sample ID for a groundwater sample during the RI would be GWMW-10-0802 or
GWOFFICE-0802.

For soil, sediment and surface water samples, the third and fourth characters will be a sequential

number starting at 01 and continuing until sampling is complete.

For soil and sediment samples, the fifth and sixth characters will indicate the bottom of the sample
interval from which the sample was collected. In the case of the surficial soil samples, this will be
24 (to indicate the bottom of the 18-inch to 24-inch interval). In the case of the upper sediment

samples, this will be 06 (to indicate the 0-inch to 6-inch interval).

For QC samples, the first digit indicates the type of QC sample, if applicable, as follows:

T - trip blank;
R rinsate blank; and
D field duplicate.

The second character will indicate the matrix as follows:

W Monitoring well or surface water
S Soil or sediment
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The third and fourth character will be a sequential number starting at 01. Rinsate blanks will be

identified as sequential numbers such as RSO1 (soil borings) or RWO01 (groundwater samples).
Trip blanks will only be collected for aqueous samples with IDs such as TWO1.

Samples that are chosen for field duplicate analysis will have the same ID as the primary sample
except that the prefix D will be used. Samples that are chosen for MS/MSD will be collected

with triple volume, but the ID will remain the same as the primary sample. The sampler will note

PEREE 2 WeeT ee——

/ on the COC that triple volume was collected for QA/QC purposes.
A.2.11.4 Sample Custody

Samples are physical evidence collected from a facility or the environment. Sample data generated
during this project may be used as evidence in USEPA enforcement proceedings. In support of
potential litigation, COC procedures have been established to ensure sample traceability from the

time of collection through completion of analysis.

. : The National Enforcement Investigations Center (NEIC) of USEPA considers a sample to be in

custody under the following conditions:

It is in your possession; or

It is in your view after being in your possession; or
It was in your possession and you locked it up; or
It is in a designated secure area.

BN -

A.2.11.4.1 Field Sample Custody

All environmental samples will be handled under strict COC procedures beginnihg in the field.
Figure A-2 is an example COC. The following procedure should be used to maintain COC of

environmental samples.

Equipment

The following equipment and materials are needed to perform COC procedures:

e Chain-of-custody forms;

. e Chain-of-custody seals; and,
e A secure (locked) vehicle or building.
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Procedures |

COC is usually initiated in the field by the sampling team. When COC is initiated at the laboratory,

the laboratory personnel responsible for shipping sampling containers will have initialed and signed

the COC form and sealed the shipping container with a COC seal. It is preferable for the custody

seal to be signed and dated by the laboratory and to have a unique serial number that is recorded on

the COC by the lab. In such cases, field staff should check this information to assess the potential

for tampering with sample containers prior to receipt in the field. - The field staff should

— — —— —_— —

acknowledge receipt and container integrity by signing the COC form, and noting any

discrepancies.

Samples and sample containers must be kept under proper COC during field sampling. If custody
of the samples (and sample bottles) is exchanged during field sampling, such transfer must be
documented on the COC form. The depaﬁjng‘ﬁ_eldrstaff should sign indicating the custody has
been relinquished; and the arriving field staff should sign indicating responsibility for the custody of
the samples. Each sample bottle label should include: |

Project (site) name;

Sample point identification number;

Chemical preservative added to the bottle;

Sample collection date and time, sampler’s initials; and
Analytical method to be performed.

The COC form and Field notebook should include:

Sample identification number and matrix;

Project or site name or number;

Sampler’s name or initials;

Sample collection date and time (military time);

Designation as a grab or composite sample;

Requested analysis;

Any special comments (i.e. 7 day hold time for unpreserved VOCs); and,
Any preservatives added to the sample.

When shipping samples to the laboratory, all sample bottles and requested analyses should be noted
on the COC form. Where multiple analytical methods are available for a particular analysis, the

. specific ' method number should be listed on the COC form. For examiple, soil samples for TCL
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VOC analysis could be performed by USEPA 8260, or CLP. The specific method should be

referenced.

One member of the sampling team should sign the COC form relinquishing custody to the
laboratory. If using an overnight courier service, record the tracking number on the COC. The
COC form should be sealed inside the shipping container with the samples. The paperwork should
be sealed inside a plastic bag to prevent damage from water condensation. The courier does not
need to sign the COC form if it is sealed within the shipping container using custody seals. If the
samples are hand delivered to the laboratory by field staff, the COC form should be signed at the
laboratory when the samples are delivered and the shipping container does not need to be sealed as
long as it is kept under proper COC until delivered to the laboratory. If possible, COC seals should
be signed and dated, and the serial numbers listed on the COC form. At least two seals should be

used on each shipping container.
A.2.11.4.2 Laboratory Custody

Once samples are transported to the analytical laboratory, custodial responsibility is tranéferred to
the Laboratory Sample Manager to assure that the procedures presented in the laboratory's QAP and
the appropnate analytical method are followed. The laboratory QAP will contain a detailed
description of the laboratory chain-of-custody procedures, including receipt of sarhples, designation
of a sample custodian, custody within the laboratory and laboratory storage, and disposal
procedures. The laboratory chosen for this project will be furnished a copy of this SAP, which has

been prepared in accordance with USEPA guidelines and specifications
A2.11.5 Sample Packaging and Shipment

The following procedure is to be used to enhance successful shipping of samples to the laboratory.

Equipment

The following equipment and materials are required to perform this procedure:

Overnight courier airbills and courier phone number (if applicable);
Fiber reinforced strapping tape or duct tape;

Cushion material such as bubble wrap or vermiculite;

Address labels; and,

Laboratory address and phone number.
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Procedure
l Samples should be packed into a shipping container (usually a cooler) in a manner that will

minimize potential breakage of sample bottles. This might include use of laboratory-supplied
[ bubble wrap designed to fit the particular bottle, polystyrene chips, or vermiculite. If wet ice is used

for preservation, make sure that it is securely placed in zip locked bags and cannot leak. If the
bottles sit in standing water, the sample integrity may be compromised. The sample containers
must contain enough frozen blue ice packs or wet ice to maintain a temperature of 4°C during
transport to the laboratory. A temperature blank should be placed in each cooler being returned to
the laboratory. Samples must be shipped to the laboratory within 24 hours of collection.

A.2.12 Analytical Method Requirements

Most samples collected during this project will be analyzed by analytical methods from the

following documents:

l ‘ 1. Contract Laboratory Program Statement of Work for Organics Analysis, OLM04.2;

2. Contract Laboratory Program Statement of Work for Inorganics Analysis, ILM04.1;

3. Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, SW-846, Third
Edition, November 1986; Update III, December 1996;

4. Methods for Chemical Analysis of Water and Wastes (EPA-600/4-79-020), USEPA, 1979,
revised 1983;

5. Standard Methods for the Examination of Water and Wastewater, 18™ Edition, 1992,
APHA-AWWA-WPCE,

6. EPA Region II Contract Lab Program Organics Data Review and Preliminary Review,
Standard Operating Procedures #HW-6, Revision 11;

‘ 7. Evaluation of Metals Data for the Contract Laboratory Program, Standard Operating
Procedure #HW-2, Revision 11;

8. Annual Book of ASTM Standards, Volume 4.08, April 1999.

Method references for the analyses to be performed for this project are summarized in Tables A-3

. and A-5. These chosen methods are deemed suitable for achieving the project DQOs. Information
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regarding the laboratory’s equipment and capability in performing the analytical methodologies are

contained in the laboratory QAP.

Historically, 1,2-diphenylhydrazine was detected in one or two groundwater samples collected from
the Site. This compound is no longer one of the CLP target compounds and an altemate method for
evaluating its presence in the samples from this project is needed. Additionally, USEPA has
requested that the samples be evaluated for the presence of benzidine as this compound can be
associated with 1,2-diphenylhydrazine and dye chemical waste materials. Like 1,2-

diphenylhydrazine, benzidine is no longer one of the CLP target compounds.

The following analytical approach will be used for these compounds. Samples from this Site will
be analyzed for SVOCs using CLP methods. The Tentatively Identified Compounds (TICs) will be

reviewed for the presence of these two compounds. If either of these compounds is identified in the

TIC search, the extracts will be analyzed using SW846 8270 run in the Selective Ion Monitoring
(SIM) mode. The use of SIM will allow for better identiﬁéation and sensitivity for quantitation.
The laboratory will use calibration standards that include only the two compounds of interest and
the associated surrogate and internal standards. In this manner, degradation of the standards should

be minimized.

Precision, Accuracy, and Sensitivity (reporting levels) for these two éompounds will be determined
by performing a Method Detection Limit (MDL) Study and associated QC sample analysis. The
laboratory will perform this study prior to any sample collection activities and the results will be
provided to the USEPA. Consequently, Tables A-3 through A-7 cannot be completed for these two

compounds at this time.
A.2.13 Quality Control Requirements

This section describes the various QA/QC samples that will be collected in the field and analyzed in
the laboratory and the frequency at which they will be performed. QA/QC samples which will be
collected will consist of field blanks, field duplicates, and matrix spike/matrix splke duplicates
(MS/MSD). These QA/QC samples are described briefly in the following sections.
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A.2.13.1 Trip Blanks

Trip blanks will be collected for VOC analysis at a frequency of one per day of sampling for
aqueous VOCs. The trip blanks must be placed in each cooler containing VOCs. In order to
avoid collection and analysis of an excessive number of QC samples, the sampling team should
endeavor to pack all VOC vials in one cooler. Trip blanks are prepared in the field using
laboratory supplied demonstrated analyte free water. The trip blank vials travel to the Site with
the sample bottles. The trip blank vials are prepared each moming by the field crew and carried

along while sampling, then submitted to the laboratory for analysis with the aqueous samples.
A.2.13.2 Field Rinsate Blanks

Field rinsate blanks will be collected for all required analyses at a frequency of one per day per type
of decontamination event where non-dedicated equipment is used. Field rinsate blanks are prepared
in the field using lab supplied demonstrated analyte free water. The water is poured over'_ and
through each type of sampling equipment and submitted to the laboratory for analysis of target

analytes.
A.213.3 Field Duplicates

Field duplicates will be collected for all required analyses at a frequency of one per 20 primary
samples per matrix. Field duplicates are collected by sampling the same location twice, but the

field duplicate is assigned a unique sample identification number (see Section A.2.11.3).
A2.134 MS/MSD

MS/MSD samples will be collected for all required analyses at a frequéncy of one per 20 primary
samples per matrix. Additional sample volume is collected from a location and submitted to the
laboratory for analysis. The laboratory will use the additional volume to prepare spiked samples to

assess accuracy and precision.
A.2.13.5 Internal QC Samples

Intemal QC checks have been developed to help ensure accuracy and precision during field

sampling and measurement as well as laboratory analysis. Field checks will be performed
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regularly. Laboratory QC checks will be performed in accordance with the specific analytical

methods.

Field measurements will be made in duplicate at a frequency of one in twenty measurements taken.
These duplicate measurements should agree +20 percent. If the duplicate measurements do not
meet this criterion, the instrument will be recalibrated and the measurements will be retaken. All

field measurements will be recorded in the field notebooks and later entered into summary tables.

The laboratory will have an established quality control check program utilizing procedural (method)
blanks, laboratory control spikes, matrix spikes, and duplicates. Details of the internal QC checks
utilized by the laboratory will be found in the laboratory QAP and the published analytical methods.
Laboratory QC samples will be analyzed at a frequency of one per twenty analytical samples or at a

frequency dictated by the methods. These QC samples will be used to determine if results may

have been affected by field activities or procedures used in samplé transportation or if matrix
interferences are an issue. Assessment of laboratory QC will take into account the PARCC criteria
specified for this project as shown in Tables A-3 through A-6. The individual methods and Section
A.4 of this SAP discuss procedures to be used to calculate QC data.

Split samples may be accepted by a USEPA contractor during the project. These samples will be
collected separately and analyzed by a laboratory other than the laboratory identified for this project
at a later time. Comparison of _the split sample results will demonstrate how well the results
reported by two different laboratories are replicated. The comparison will be expressed in terms of

precision using the relative percent difference calculations shown in Section A 4.
A.2.14 Instrument/Equipment Testing, Inspection, and Maintenance Requirements

Preventive maintenance of equipment is essential if project resources are to be utilized in a cost-
effective manner. Preventive maintenance will ensure accuracy of measurement systems, minimize
downtime, and provide inventory control of critical spare parts, back up systems, and other
necessary equipment. The field sampling team will maintain an inventory of replacement parts for
field instruments, and will routinely perform preventive maintenance or repair. Sparé parts that
often require replacement will be kept on hand at the Site during field activities. The preventive
maintenance approach for equipment used in field for sampling, monitoring, and testing includes

checking batteries and electrodes, checking condition of meters, checking sample bottles for
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cleanliness and breakage, and ensuring that a reasonable supply of bottles, batteries, probes,

calibration solution, and supplies are on-hand to avoid unnecessary delays in the field.

Preventive maintenance of laboratory equipment and hardware will be described in specific sections

of the laboratory QAP. More than one instrument is generally available for each type of analysis in.

case the initial instrument malfunctions or does not meet the required measurement criteria.
Laboratory personnel or qualified manufacturer representatives will perform preventive
maintenance and repair. The laboratory will retain logbooks documenting preventative

maintenance and repair for each instrument.

A.2.15 Instrument Calibration and Frequency

A.2.15.1 Field Calibration

The calibration and maintenance of field equipment will be the responsibility of the field sampling
team. Field instruments, such as meters for measuring field parameters, will be standardized/
calibrated in accordance with the manufacturers' recommendations against NBS traceable standards,
where appropriate. During sampling, calibration checks will occur at a minimum of three times a
day (beginning of each day and at least every four hours of operation with the final check.at the end
of the work shift). Duplicate field measurements will be performed at a frequency of once per
twenty samples. Tables A-3 and A-5 provide precision criteria for field precision measurements.
Appropriate calibration records will be maintained in project field notebooks or Groundwater
Sample Field Information Forms. The field team leader is responsible for ensuring that calibrations

are properly performed at the appropriate frequency.
A.2.15.1.1 Photovac Microtip Photoionization Detector

A Photovac Microtip (or equivalent) will be used for screening soil samples collected during the

soil boring program. The Photovac Microtip is a microprocessor controlled PID. The instrument

normally operates with a 10.6 electron Volt (€V) lamp, however 8.4, 9.5, 10.2 and 11.7 eV lamps |

are available as options. The detector is capable of measuring concentrations down to about 1 ppm
sensitivity for certain compéunds.' The results of the previous investigations indicate that the
surface and subsurface soils contain various concentrations of TCL VOCS. These volatiles are a
mixture of single and double-bonded compounds that have ionization potentials (IP) that range from

9.24 to 11.37. Since there were many aromatics and double-bonded chlorinated VOCs previously
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detected at the Site, a 10.6 eV lamp will be used on the PID as gross screen for VOCs since, most of

the VOCs on this project have good responses to the 10.6 eV lamp. The PID cannot be used to

identify unknown substances, it can only quantify/estimate VOC vapors. Winds and high humidity

will affect measurement readings. Foggy or high humidity conditions can cause condensation on

the lamp, thus affecting measurements.

p——
ey ey mme—

Operational Information
Tumn the instrument on by pressing the back of the power switch. The pump will start and the
message "Warming up now, please wait" will be displayed. Within three minutes the following

information will appear on the display:

| 2000
008 10:15

“Feb 15

Event Number Time  Date
. The Microtip then operates automatically. The user reads the concentration directly from the

display. The display updates itself each half second. The minimum, maximum, and average
concentrations measured in each 15-second period are automatically recorded in memory. The
memory holds the last 12 hours of data. The concentration data can be retrieved from memory on
the instrument's display or sent to a printer or computer in either tabular or a graphical format. Data
are recorded by date, time, and by a user-entered event number. Data are played back by the user

specifying a start and a stop event number.

The instrument must be calibrated against a dynamic standard in order to display concentrations in
units equivalent to ppm. Clean outdoor air is suitable as Zero Gas. Isobutylene should be used as
the calibration gas. The keypad is used to set up and calibrate the Microtip. Following is a

description of the calibration procédure:

1. Press SETUP and check all display information. Select a Cal Memory (usually #1) with
the arrow keys and press ENTER. Press EXIT to leave the Setup;

2. Press BATT and record battery voltage;
. 3. Press ALARM and set the alarm level to 5.0 and then press enter;

4. Press CAL and expose the instrument to Zero Gas. Press ENTER and the zero point is set;

iat
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5. The instrument then asks for the Span Gas concentration. Enter the known concentration
from the span gas cylinder and press ENTER;

6. Assemble a calibration manifold;
7. Connect the span gas fitting to the sample inlet;
8. Press ENTER and the sensitivity is set; and,

9. When the display reverts to normal, the instrument is calibrated and ready for use.

A.2.15.1.2 pH/ ORP/Temperature/Conductivity/Turbidity/Dissolved Oxygen Meter

Calibration is performed in accordance with the manufacturer’s specifications. Calibration is
performed at the beginning of each day and checked at least every four hours during sampling. The

following information-is-decumented-in-the-field-notebook:

Date and time;

Meter identification (make, model, serial number);

Calibration results including source and lot number of standards; and,
Sampler’s initials.

A.2.15.2 Laboratory Calibration

Instrumentation calibration procedures are established in manufacturer’s specifications and in the
analytical methodologies. Trained personnel, using the approved written procedures, will perform
instrument calibration. Calibration procedures and frequency will be described in the laboratory’é
QAP and in the specific analytical methodologies. These instruments include. GC/MS, ICPs,

analytical balances, syringes, thermometers, etc.

All sample results should be within the calibration range of the instrument. Samples which do not
contain concentrations of target analytes that exceed the instrument calibration range should be
analyzed undiluted to achieve the lowest possible reporting limits. However, samples containing
elevated levels of target analytes cannot be analyzed undiluted because the calibration range of the
method would be exceeded. Such samples will require analyéis at dilutions which would result in

elevated reporting limits.
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The major chemical analytical equipment used for this project will be described in the laboratory
QAP and the individual analytical methods. A laboratory QAP will provide information regarding
types of equipment used by the laboratory facility. Calibration procedures will follow published
analytical methodologies. The laboratory QAP will reference the specific methodologies or
laboratory standard operating procedures (SOPs) for calibration procedures. The laboratory will
document sources for calibration material; for example, USEPA repository, NBS, Supelco© or
equivalent. The laboratory QAP will describe traceability of all stock solutions and working
standards back to the neat materials. The laboratory QAP will also describe the procedures used to

document equipment repair and maintenance.
A.2.16 Inspection/Acceptance Requirements for Supplies and Consumables

All sampling equipment will be inspected prior to use to ensure proper operation and create a safe

—working-environment—The-laboratory-ehosen—for-this-project will have preventative maintenance

and health and safety programs to ensure proper execution of project work.
A.2.17 Data Acquisition Measurements (non-direct measurements)

Non-direct means of data acquisition refers to the use of non-measurement sources such as
computer databases, spreadsheets, programs and literature files. To ensure confidence in the data
generated from these sources, computer programs used for this project will be within the public
domain and, as such, accepted by the industry. Historical data génerated from samples collected
and analyzed with approved USEPA methodologies will be used to scope the elements of the
RIWP. Only data that have been evaluated and/or validated or accepted into the project record by
USEPA will be used to determine the nature and extent of contamination. Validated data will be
accepted on their merit. Professional judgement must be used, however, as necessary and

appropriate to disregard any of the data generated from previous sampling events.

Any literature references used to scope the RI must have been through the peer review process
and/or have been published in periodicals commonly known to the environmental industry.
References that have not been substantiated in this way will be deemed unreliable and will not be

used.
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A.2.18 Data Management

Data collection during this project will be retained in both hardcopy and electronic format. Data
collected in the field will be transcribed from field forms or notebooks and tabulated, as appropriate,
using a spreadsheet or database program. Data entry will be checked to ensure no transcription

errors occurred. Tabulated data will be provided in the remedial investigation reports.

Analytical data packages from the laboratory will contain the information listed in Section A.1 6.
Electronic files containing the analytical results will be provided by the laboratory and down loaded
into the project database. Any qualifiers resulting from data validation will also be entered into the
database. Database entries will be checked for correctness and completeness. The RI report will

contain the tabulated analytical results.
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A3.0 ASSESSMENT/OVERSIGHT

A.3.1 Assessments and Response Actions

Performance of activities or procedures will be the responsibility of the personnel performing such
activities and procedures. For field measurements, the field team leader will be responsible for
performance while the analyst and sample custodian will be responsible for performance within the
laboratory. The performance of activities or procedures must comply with those specified in this
SAP. The responsible personnel must be prepared to justify that the specified procedure or
reference method was implemented properly. Deviations of a technical procedure or reference
method niust be noted within the appropriate logbook and, for laboratory analyses, in the Case

Narrative of the analytical report.

Performance will be monitored in the field through the use of QC checks as previously discussed in

Section A.2.15. Performance will be monitored in the laboratory through the use of QC checks
discussed in the laboratory QAP and the PARCC criteria presented in Table A-3 through A-6.

As described in the guidance documents, assessment includes surveillance, peer review,
management systems review, readiness review, technical systems audit, performance evaluation,
data quality audit, and data quality assessment. For performance monitoring, the following

assessment activities are planned:

e Surveillance;
e Peerreview;
e Technical systems audit; and,

e Data quality assessment

A.3.1.1 Surveillance

During the course of sample collection, it is anticipated that the Agencies will provide oversight
services for specific activities. This oversight will be geared to ensuring that sampling procedures
and activities discussed in the SAP are properly executed. It has been assumed that the Agencies
will provide feedback to the sampling feam, the RI Consultant, and the Group regarding any issues

arising from oversight.
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In accordance with the Administrative Order on Consent, Index No. CERCLA-02-2000-2034, the
PRP Group will notify USEPA at least twenty-one (21) days prior to performahce of RI/FS-related
fieldwork. In addition, NJDEP will be notified at least fourteen (14) days prior to performance of
fieldwork. These notifications will be made via letter or electronic mail to the USEPA and NJDEP

Project Managers.
A.3.1.2 Peer Review

Throughout the project, the RI Consultant will maintain a system of peer review by which data
generated can be checked and verified. Data that is transcribed and tabulated will be checked for

accuracy and completeness.
A.3.1.3 Audits

The QA/QC audit is an independent systematic on-site review of facilities, equipment, training
procedures, record keeping, data validation, data management, and reporting aspects of the field and
laboratory QA/QC program. Audits may be performed on field operations and sampling

procedures, laboratory analyses and documentation.
A3.13.1 Field/Sampling Audit

The RI Consultant field team leader will be responsible for ensuring that the applicable quality
assurance procedures described in this SAP are followed. An on-Site Agency representative may
audit field activities, with respevct to the technical requirements, procedures, and protocols

established in the SAP. Activities that may be audited are described below.

e Field sampling activities;

e Documentation of activities (logbooks, etc.);
e Equipment decontamination;

e Useof proper sampling equipment;

e Proper sample identification;

e Sample preservation;

e Sample packaging;

s Sample shipment; and,

¢ Chain-of-custody.
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A.3.1.3.2 Laboratory Audits

The laboratory is expected to have a QA program whereby the QA department will routinely
conduct internal audits. The laboratory QAP will discuss internal laboratory audits. If an external
audit is deemed necessary by the Agencies, then the Agencies will consult with the Respondents

and the RI Consultant regarding an appropriate approach.
A.3.1.4 Data Quality Assessment

Analytical data will be assessed through a series of evaluation procedures. The details regarding

data evaluation and validation are discussed in Section A.4.

A.3.1.5 Corrective Actions

If through the data assessment process problems are identified, corrective actions will be initiated.
All identified QA problems and corrective actions will be documented to provide a complete record
of QA activities and help identify needed long-term corrective actions. The need for corrective
action is based upon predetermined limits of acceptability for all aspects of déta collection and
measurement, such as PARCC criteria (Tables A-3 through A-6), historical data, laboratory control
spike sample results, and experience using the analytical procedures. Following standard QA/QC
procedures will help detect erroneous data. The need for corrective action may be determined by
the samplers, analysts, supervisors, quality assurance personnel, laboratory managers or Project

Managers.

The detection of system and performance problems and the corrective actions procedures used in
the field during monitoring and sample collection will be documented in the field notebooks or
Sample Collection Forms with copies placed in the RI Consultant’s project files. Any problems that
cannot be resolved by the sampler or Field Sampling Team Leader will be brought to the attention
6f the RI Consultant’s Project Manager. The RI Consultant’s Project Manager and USEPA Project

Manager (if necessary) will determine the corrective action to be taken, if any.

The labbratory QAP will describe the Corrective Action procedures and documentation used by the
laboratory. Any problems which cannot be resolved by the analysts, laboratory managers or

laboratory quality assurance officers will be brought to the attention of the RI Consultant’s Project
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Manager and Project Quality Assurance Manager. The RI Consultant’s Project Manager and

USEPA Project Manager (if necessary) will determine the corrective action to be taken, if any.

The laboratory personnel will assess laboratory QC samples and re-analyze stored samples that do
not meet QC criteria prior to expiration of hold times. Corrective actions may include re-analysis,
or resampling and analysis. Laboratory personnel will use corrective action reporting forms to
document identification and resolution of significant defects. These report forms will be kept on

file in the laboratory QA files.

Ifa systém or performance audit identifies a situation requiring corrective action, the corrective
action will be initiated upon approval of the responsible supervisor. Documentation of corrective
actions will be made in a report to the RI Consultant’s Project Manager. Corrective actions will be’
reported as appropriate to the Project QA Manager, and, if necessary, the USEPA QA Manager and
Region Il Remedial Project Manager. '

A.3.2 Reports to Management

Timely Quality Assurance reports are necessary to the successful completion of this project.
Quality assurance deficiencies in the field must be reported to the field team leader and the RI
Consultant QA and project managers. Quality assurance deficiencies in the laboratory must be
reported in a timely manner to laboratory and project management personnel. The laboratory's

policies and procedures for reporting quality assurance activities to management are included in

* their QAP and/or SOPs. Corrective actions for field and laboratory activities will be reported to the

RI Consultant’s QA and Project Manager, and, if necessary, the USEPA QA Manager and Region
IT Project Manager. :

In accordance with the AOC, monthly progress reports will be provided to USEPA and NJDEP
which will include summary of actions taken to achieve compliance with the AOC. Any changes
which need to be made to the Plan will be noted in the progress report. Prior to initiation and

implementation, these changes will be discussed with the USEPA Remedial Project Manager.

Golder Associates
300104



Section 4

Revision No. 1
Date: July 2002
Page A4-1 of A4-5

A.4.0 DATA VALIDATION AND USABILITY

A.4.1 Data Review, Validation, and Verification Requirements

Accurate data reduction, validation and reporting methods will support decision analysis. Data
reduction techniques for both field and laboratory activities are described in this section. In
addition, the laboratory chosen for this project will have further data reduction, validation and

reporting procedures which will be described in the laboratory QAP or SOPs.

In general, data reduction of field measurements will not be necessary because all readings will be
recorded in field notebooks or Groundwater Sample Field Information Forms directly from the field
instruments. Field measurements will be tabulated using spreadsheet or data base software. Field

measurements are anticipated to be recorded as follows:

VOC vapors are to be recorded to the nearest 0.1 ppmv;

e Ferrous iron to the nearest 0.1 ppmy;

e DO isto be recorded to the nearest 0.1 ppm;

e pH s to be recorded to the nearest 0.1 std pH units;

e Turbidity is to be recorded to the nearest 1 NTU;

e ORP is to be recorded to the nearest 0.1 mV;

e Specific conductance is to be recorded to the nearest 10 microsiemens/centimeter (or
pmhos/cm) for results less than 1000 uS/cm or 100 pS/cm for results greater than 1000
puS/cm; and

o Temperature is to be recorded to the nearest 0.1°C;

The laboratory will perform data reduction in accordance with the individual analytical
methodologies used for this project. The laboratory QAP or SOPs will have more detailed .

information regarding the laboratory data reduction procedures.

The laboratory will attempt to achieve the target repofting limits and units for each parameter of
interest as provided in the analytical methods and as summarized on Table A-7. The equations and

procedures used to calculate concentrations are specified in the individual methodologies (refer to
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Tables A-8 and A-9 for method numbers and references). Given the conditions under which
samples will be collected and analyzed, the laboratory may not always be able to achieve the target
reporting limits. For example, due to insufficient sample volume or elevated concentrations of
target compounds, the samples may be diluted prior to analysis, thereby elevating the reporting
limits. The laboratory will provide a narrativé in the data package to explain the reasons for

elevated reporting limits.

Assessment of accuracy, precision and completeness of both field and laboratory measurements is
based upon the acceptable results from QC samples. Where appropriate these may include blanks,
duplicate samples, laboratory control spiked samples or matrix spike/matrix spike duplicate

samples.

Method and field/rinsate are not expected to contain any target analytes with concentrations greater

than the reported detection limit with the possible exception of common laboratory contaminants

(i.e., methylene chloride, acetone, 2-butanone, and phthalate ésters).

Field and laboratory duplicate resuits are assessed based upon relative percent difference (RPD)

between values, using the following equation:

RPD = (D1-D2) x 100%
(D1 +D2)/2

where, D1 = Primary sample result; and,

D2 = Duplicate sample result.

Laboratory control spiked samples are assessed based upon the percent recovery (%R) of spiked

analytes. The percent recovery is calculated using the following equation:

%R=_ X x 100%
vV

where, X = observed value of measurement; and,
TV = "true" value of spiked analyte.

Golder Associates
' 300106



Section 4

Revision No. 1
Date: July 2002
Page A4-3 of A4-5

Matrix spike/matrix spike duplicate (MS/MSD) data are assessed based upon the percent recovery

- of spiked analytes using the following equation:

%R=(SSR-SR) x100%
SA

where, SSR = Spiked sample result forv analyte x;
SR = Sample result for analyte x; and,
SA = Spike added of analyte x.

The relative percent difference between the MS/MSD results is calculated using the RPD equation

presented above.

Data completeness is assessed based upon the amount of valid data obtained from a particular
measurement system (sampling and analysis). It may be quantitatively expressed using the
following equation:
Completeness =Nl x 100%
N2

where, N1 =number of valid measurements obtained; and,
N2 = number of valid measurements expected.

The laboratory will assess all quality control data with regard to precision and accuracy. Corrective

actions are initiated as necessary.

A.4.2 Data Validation and Verification Methods

A.4.2.1 Data Validation

Data validation techniques include screening, accepting, rejecting or qualifying data on the basis of
specific quality control criteria for holding times, calibration, blank results, spike results, surrogates,
and field duplicates. Data validation is a process whereby erroneous data may be identified prior to
entering the project record. Validation of field measurements will be performed by field personnel
in consultation with technical supervisors. Field personnel will validate the field data through
review of calibration and duplicate data readings. The data will be reviewed to determine if there
are any anomalous readings. Anomalies will be resolved immediately by means such as re-

calibration or re-acquisition of the measurement.
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For all analytical samples associated with this project, the laboratory will produce CLP data
packages that will contain all information needed for formal validation of the data. Data validation
will be performed in accordance with the USEPA Region II Standard Operating Procedures (SOPs)
HW-6, Revision 11 (TCL Organics data) and HW-2, Revision 11(TAL Inorganics data). These
procedures are specific with regard to evaluation of holding time, surrogate and spike recoveries,
precision of duplicate measurements, calibration and instrument performance, blank contanﬁnation,
compound identification, and compound quantification. Data will be qualified as necessary in

accordance with the SOPs and any qualification will be explained in a data validation narrative.

Non-TCL/TAL data will be evaluated based upon holding times, blank results, and QC results
assessing accuracy and precision. All analytical data packages will be reviewed for completeness
and QC summaries will be evaluated and compared to precision and accuracy criteria in Tables A-3
and A-5. All data review required for this project will be performed under the direction of the data
validation specialist and Quality Assurance Manager identified in Table A-1. If necessary, data will

be qualified using the logic specified in the validation guidelines.

Qualified results will be reported for all validated samples on the analytical reporting forms
provided in the data packages or as data summary tables accompanying the laboratory deliverable
package. Qualified results, data packages and analytical results will be stored in the RI Consultant’s

project files and will also be entered into the RI Consultant’s project database.

The PARCC criteria and criteria specified in applicable guidelines may not always be achievable.
The data validation guidelines provide directions for the determination of data usability.
Qualified data can often provide useful information, although the degree of certainty associated
with the result may not be as planned. Professional judgment, in conjunction with USEPA

guidance documents, will be used to determine data usability.
A.4.2.2 Data Reporting

Field measurements recorded during field activities will be tabulated using standard spreadsheet or
database software. The resulting summary tables will be reviewed and verified and data will be

provided in the remedial investigation reports.
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Laboratory data will be reported by the laboratory in a vélidatable package. Data summary tables

containing the reviewed data will be prepared and these tables will be provided in the RI reports.
A.4.3 Reconciliation With User Requirements

Throughout the performance monitoring program, the RI Consultant will determine if project DQOs
are being met and assess whether the data being collected is sufficient and appropriate. Periodic
evaluations of the monitoring program Will be made to determine if a change in frequency or
analytical parameters is appropriate. Individuals making measurements throughout the process will

also make assessments of whether the DQOs are being met.

Individuals making field measurements will determine whether or not field quality control criteria
were met. The field QA/QC will be overseen by the field team leader. Corrective actions will be
initiated in the field as necessary. This corrective action may include recalibration of instruments,

obtaining a replacement instrument, or use of a different type of instrument.

The analysts in the laboratory wili determine if analytical QC criteria are achieved. Corrective
action in the form of re-analysis or re-calibration may be warranted. Laboratory analytical data and
field data will be assessed by a data validation specialist under the direction of the person identified
in Table A-1 to determine usability with regard to the DQOs. As mentioned, USEPA Region II
guidelines, individual methodologies and SOPs and the PARCC criteria presented in Tables A-3
through A-6 will be used to evaluate all data deliverables.

As noted in the data validation guidelines, data may not always meet precision and accuracy
requirements but may still be considered usable. The data will be assessed with regard to the
project DQOs, and professional judgment used in conjunction” with guidance documents will

determine data usability.
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TABLE A-1
PROJECT PERSONNEL

LIGHTMAN DRUM RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN

USEPA Remedial Project Manager:

NJDEP Project Manager:

USEPA Technical Oversight Contractor:

Joseph Gowers

USEPA Region Il

290 Broadway

19th Floor

NY, NY 10007-1866
Telephone: (212) 637-4975
Facsimile: (212) 637-4429

Kristen Edelmann

CDM Federal Programs Corporation
125 Maiden Lane, 5th Floor

New, York, NY 10038

Telephone: (212) 785-6114

James DeNoble

NJ Department of Environmental Protection
Site Remediation Program

401 East State Street, 5th Floor

P.O. Box 028

Trenton, NJ 08625

Telephone: (609) 777-4101

Project Coordinator:

RI Consultant Project Manager:

| RI Manager and Site HSC:

Rl Quality Assurance Manager:

Facsimile: (609) 633-1439

P. Stephen Finn, C.Eng.

Golder Associates Inc

1951 Old Cuthbert Road, Suite 301
Cherry Hill, NJ 08034

Telephone: (856) 616-8166
Facsimile: (856) 616-1874

Robert J. llles, P.G.

Golder Associates Inc

1951 Old Cuthbert Road, Suite 301
Cherry Hill, NJ 08034

Telephone: (856) 616-8166
Facsimile: (856) 616-1874

David Ley, P.G.

Golder Associates inc

1951 Old Cuthbert Road, Suite 301
Cherry Hill, NJ 08034

Telephone: (856) 616-8166
Facsimile: (856) 616-1874

Stuart Mitchell, P.G.

Golder Associates Inc

1951 Oid Cuthbert Road, Suite 301
Cherry Hill, NJ 08034

Telephone: (856) 616-8166
Facsimile: (856) 616-1874
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TABLE A-1
PROJECT PERSONNEL
LIGHTMAN DRUM RI/FS WORK PLAN
0 SAMPLING AND ANALYSIS PLAN

Rl Laboratory Coordinator Douglas Dugan

and Data Validator: Golder Associates Inc :
1951 Old Cuthbert Road, Suite 301
Cherry Hill, NJ 08034
Telephone: (856) 616-8166
Facsimile: (856) 616-1874

CompuChem Project Manager: Rodney Raimonde
Alternate Laboratory Project Manager: Marlene Swift
CompuChem

501 Madison Ave

Cary, NC 27513
Telephone: (919) 379-4013
Facsimile: (919) 379-4040

CompuChem Quality Assurance Director: Robert Meierer
CompuChem
501 Madison Ave
Cary, NC 27513
Telephone: (919) 379-4004
Facsimile: (919) 379-4050

Microseeps, Inc. Project Manager Rebecca Hans

Alternate Laboratory Project Manager Frank Phillips
Microseeps, Inc.
University of Pittsburgh Applied Research Center
220 William Pitt Way -

Pittsburgh, PA 15238
Telephone: (800) 659-2887
Facsimile: (412) 826-3433

Drilling Services To Be Determined
Geoprobe/Field GC Services: Todd Morgan
S2C2, inc.
150 Mount Bethel Road
Building One

Warren, NJ 07059
Telephone: (908) 542-1999
Facsimile; (908) 542-9288

Surveyor: James M. Stewart, inc.
9622 Evans Street
Philadelphia, PA 19115
Telephone: (215) 969-1577
Facsimile: (215) 969-0338

G:Projects/013-6054/workplan/SAPISAP_tablesrev xis\A-1 Golder Associates
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TABLE A-2

013-6054

PROPOSED REMEDIAL INVESTIGATION AND DATA QUALITY OBJECTIVES
LIGHTMAN DRUM RI/FS WORK PLAN

Number of Frequency of
Remedial Investigation Activity] Matrix Samples Parameters of Interest Monitoring Purpose/Objective of Activity
Use field screening techniques to collect groundwater and
- identify areas of VOC contamination. These data will be
Plume Definition Groundwater | 50 (see note 8) VOCs Once used inyidentifying locations for placement of downgradient
permanent monitoring wells.
Collect definitive data to define nature and extent of
Contamination Delineation Surface Water 4 TCL/TAL, TSS, Hardness Once contamination and for use in preparing the Baseline and
Ecological Risk Assessments,
Collect definitive data to define nature and extent of
Contamination Delineation Sediment 8 TCL/TAL, TOC, Grain Size Once contamination and for use in preparing the Baseline and
) Ecological Risk Assessments.
: Collect definitive data to define nature and extent of
Contamination Delineation Soail 89 (see note 7) TCL/TAL, TOC Once contamination and for use in preparing the Baseline and
Ecological Risk Assessments.
12 exiting on- .
property wells 1 TCL/TAL, Natural Attenuation Once
new on-property parameters, and field parameters Collect definitive data to define nature and extent of
well . contamination, evaluate potential for Natural Attenuation
Contamination Delineation Groundwater 2 water supply TCL/TAL, Natural Attenuation_ Once processes, and for use in preparing the Baseline Risk
wells parameters, and field parameters Assessment.
3 or 4 new off- TCL/TAL, Natural Attenuation
Once
property wells parameters, and field parameters
Hydrogeologic Testing Groundwater 12 Existing wells Hydraulic Conductivity Once Collect deﬁnmve data to characterize aquifer hydraullc
and all new wells parameters
Surveying NA All soil locations Elevation, northings and eastings Once Verify existing well elevations and provide accurate location

and well locations

and elevation data for new borings and wells

Notes:

1. The Target Compound List (TCL) VOC, SVOC, Pesticide and PCB lists are defined in CLP Statements of Work OLM04.2.
The Target Analyte List (TAL) parameters are listed in CLP Statement of Work ILM04.1.

2. The methodologies that will be used for analysis are listed in SAP Tables A-3 and A-5.

3. Natural Attenuation parameters include: Total Alkalinity, Chloride, Sulfate, Sulfide, Nitrate, Nitrite, Total Phosphate Light Hydrocarbons (methane, ethane, ethene), Total Organic Carbon

(TOC) and Dissolved Organic Carbon (DOC).
4. Quality control samples will be collected per matrix at the following frequency :

1 field duplicate per twenty primary samples; 1 MS/MSD péir per twenty primary + field duplicate samples;

1 rinsate blank per day per type of decontamination event where non-dedicated equipment is used. 1 trip blank per day when aqueous VOC samples are collected.
5. Field Parameters for groundwater monitoring include: pH, Temperature, Specific Conductivity, Turbidity, Dissolved Oxygen Oxidation-Reduction Potential, and Ferrous Iron.
Field parameters for soil screening include: VOC vapors and visual characteristics.
6. For VOC data generated by on-Site field screening via GC/MS, field duplicate samples will be collected ata 10% frequency MS/MSDs, rinsate and trip blanks will not be collected for

these screening samples.

7. During soil delineation, samples for grain size determination will be collected from 10% of the borings (approximately 4 samples to be collected).

w o

G:Projects/013-6054/warkplarVSAP_tablesrevi xis
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. Number of samples is approximate. Actual number of samples will be based on number of Geoprobe locations and depth to water encountered at each location.
. Samples for TCL/TAL analysis will be evaluated for the presence of 1,2-diphenylhydrazine and benzidine. If quantitative analysis is required, samples will be analyzed using SW846 8270 SIM.

Page 1 of 1




July 2002 o ' " 013-6054

TABLE A-3
PARCC DATA FOR AQUEOUS SAMPLES
LIGHTMAN DRUM RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN

MEASUREMENT : METHOD LABORATORY FIELD & LABORATORY ACCURACY COMPLETENESS (c)
PARAMETER REFERENCE PRECISION PRECISION
TCL Volatile Organics CLP SOW OLM04.2 see Table A-4 +50% see Table A-4 85%
TCL Semi-Volatile Organics CLP SOW OLM04.2 see Table A4 +50% see Table A-4 85%
TCL Pesticides/PCBs CLP SOW OLM04.2 see Table A-4 : +50% see Table A4 85%
TAL Metals ’ CLP SOW ILM04.1 see Table A-4 +50% see Table A-4 85%
TAL Cyanide CLP SOW ILM04.1 see Table A-4 +50% see Table A4 85%
1,2-DPH and Benzidine SW846 8270 (SIM) To Be Determined To Be Determined To Be Determined 85%
Total Suspended Solids - EPA160.2 +20% +50% 75% - 125% 85%
Hardness Calculation +20% +50% 75% - 125% 85%
Dissolved Organic Carbon EPA 415.1 +20% +50% 75%-125% 85%
Total Organic Carbon EPA 4151 +20% +50% 75%-125% 85%
Chloride SM 4500CLB +20% +50% 75%-125% 85%
Alkalinity EPA 310.1 +20% +50% 75%-125% 85%
Sulfate EPA 375.4 +20% : +50% 75%-125% 85%
Sulfide EPA 376.1 +20% +50% 75%-125% 85%
Nitrate . EPA 353.2 +20% +50% 75%-125% 85%
Nitrite EPA 353.2 +20% +50% 75%-125% 85%
Total Phosphate EPA 365.2 +20% +50% 75%-125% 85%
Methane (sub-ppb detection level) SwW846 8015M (a) +20% +50% 75%-125% 85%
Ethane (sub-ppb detection level) SW846 8015M (a) +20% +50% 75%-125% 85%
Ethene (sub-ppb detection level) SW846 8015M (a) +20% ) +50% 75%-125% 85%
Ferrous Iron Field Test Kit NA +20% NA (b) 85%
Turbidity Electrode NA : +20% NA (b) 85%
Oxidation-Reduction Potential Electrode NA +20% NA (b) 85%
Dissolved Oxygen Electrode NA _ +20% NA (b) 85%
Specific Conductance Electrode NA +20% NA (b) 85%
pH Eluctrode NA +0.5 std pH units NA (b) 85%
Temperature Electrode NA +0.5deg C NA (b) 85%

NOTES: . i
(a) If Method SW846 8015M is not routinely performed by the laboratory, then an equivalent method will be used.
- (b) Accuracy goals that can not be defined as matrix spikes will not be performed.
(c) While the goal for completeness of laboratory measurements is 90%, the goal for total completeness (sampling and analytical) is 85%.
(d) Fietd meters will be standardized/calibrated daily and checked every four hours at a minimum.
1. NA = Not applicable
2. TCL = CLP Target Compound List, see CLP Statement of Work OLMO04.2; TAL = CLP Target Analyte List, see CLP Staternent of Work ILM04.1. See Table A-7
3. Precision expressed as either percent relative standard deviation (%RSD) or relative percent difference (%RPD).
4. Accuracy expressed as percent recavery of matrix spike or faboratory control sample.
5. Precision and accuracy for TCL/TAL parameters provided in Table A-4.
6. Representativeness and Comparability are non-quantitative parameters.
7. Accuracy and precision criteria for laboratory measurements will be consistent with the criteria cited in the individual methodologies for the natural attenuation parameters.

€TT00¢E
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TABLE A4
LABORATORY PRECISION AND ACCURACY CRITERIA FOR AQUEOUS TCL/TAL SAMPLES
LIGHTMAN DRUM RI/FS WORK PLAN

‘ SAMPLING AND ANALYSIS PLAN
VOLATILE ORGANICS: QC LIMITS
Target Spike Compound % Recovery % RPD
' 1,1-Dichloroethene 61%-145% 0%-14%
Trichloroethene 71%-120% 0%-14%
Benzene 76%-127% 0%-11%
Toluene 76%-125% 0%-13%
Chlorobenzene 75%-130% 0%-13%
Surrogate Compound
Toluene-d8 88%-110% Not Applicable
I Bromofluorobenzene 86%-115% Not Applicable
1.2-Dichloroethane-d4 76%-114% Not Applicable
SEMI-VOLATILE ORGANICS: QC LIMITS
I Target Spike Compound % Recovery % RPD
Phenol 12%-110% 0%-42%
2-Chiorophenol 27%-123% 0%-40%
N-Nitroso-di-n-propylamine 41%-116% 0%-38%
4-Chloro-3-methyiphenol 23%-97% 0%-42%
Acenaphthene 46%-118% 0%-31%
4-Nitrophenol 10%-80% 0%-50%
. 2.4-Dinitrotoluene 24%-96% 0%-38%
Pentachlorophenol 9%-103% 0%-50%
Pyrene 26%-127% 0%-31%
Surrogate Compound
Nitrobenzene-d5 35%-114% Not Applicable
I 2-Fluorobiphenyl 43%-116% Not Applicable
Terphenyl-d14 33%-141% Not Applicable
Phenol-d5 10%-110% Not Applicable
0 2-Fluorophenol 21%-110% Not Applicable
I 2,4,6-Tribromophenol 10%-123% Not Applicable
' 2-Chlorophenol-d4 (advisory) 33%-110% Not Applicable
1,2-Dichlorobenzene-d4 (advisory) 16%-110% Not Applicable
I PESTICIDES: QC LIMITS
Target Spike Compound % _Recovery % RPD
gamma-BHC 56%-123% 0%-15%
Heptachlor 40%-131% 0%-20%
I Aldrin 40%-120% 0%-22%
Dieldrin 52%-126% 0%-18%
Endrin 56%-121% 0%-21%
4,4'-DDT 38%-127% 0%-27%
I |__Surrogate Compound
__Tetrachloro-m-xylene 30%-150% Not Applicable
Decachlorobiphenyi 30%-150% Not Applicable
I POLYCHLORINATED BIPHENYLS: QC LIMITS
Target Spike Compound % Recovery % RPD
Aroclor 1254 50%-100% 0%-20%
I Surrogate Compound
Tetrachloro-m-xylene 30%-150% Not Applicable
Decachlorobiphenyt 30%-150% Not Applicable
I TARGET ANALYTE LIST: QC LIMITS
Target Spike Compound % Recovery % RPD
Metals 75%-125% +20%
Cyanide 75%-125% +20%
I NOTES:
1. VOC, SVOC, and Pesticide accuracy and precision criteria based upon CLP SOW OLM04.2.
‘ 2. PCB accuracy and precision criteria based upon CompuChem established limits.
3. TAL accuracy and precison criteria based upon CLP SOW ILM04.1.
4. Precision criteria for metals is + CRDL (reporting limit) for results less than 5xCRDL.

G:Projects/013-6054/workplan/SAP/SAP_tablesrev1.xIs\A-4

Golder Associates Page 10of 1

300114



STTOO0€E

July 2002 013-6054
TABLE A-5
PARCC DATA FOR SOIL SAMPLES
LIGHTMAN DRUM RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN
MEASUREMENT METHOD LABORATORY FIELD & LABORATORY ACCURACY COMPLETENESS (b)
PARAMETER ‘ REFERENCE PRECISION PRECISION
TCL Volatile Organics CLP SOW OLMO04.2 see Table A-6 _ +100% see Table A-6 85%
TCL Semi-Volatile Organics CLP SOW OLMO04.2 see Table A-6 +100% see Table A-6 85%
TCL Pesticides/PCBs : CLP SOW OLM04.2 see Table A-6 +100% _ see Table A-6 85%
TAL Metals CLP SOW ILM04.1 see Table A-6 +100% see Table A-6 85%
TAL Cyanide : CLP SOW ILM04.1 see Table A-6 +100% see Table A-6 85%
1,2-DPH and Benzidine SW846 8270 (SIM) To Be Determined To Be Determined To Be Determined 85%
TOC SW846 9060 +50% +100% 75%-125% 85%
Grain Size Analysis ' ASTM D422 NA (a) NA (a) NA (a) 85%
NOTES:

(a) NA - Not applicable. Precision and accuracy goals that can not be defined as matrix spikes and duplicates will not be performed on geotechnical analyses.

(b) While the goal for completeness of laboratory measurements is 90%, the goal for total completeness (sampling and analytical) is 85%.

1. NA = Not applicable

2. TCL = CLP Target Compound List, see CLP Statement of Work OLM04.2; TAL = CLP Target Analyte List, see CLP Statement of Work ILM04.1. See Table A-7
3. Precision expressed as either percent relative standard deviation (%RSD) or relative percent difference (%RPD).

‘4. Accuracy expressed as percent recovery of matrix spike or laboratory control sample.

5. Precision and accuracy for TCL/TAL parameters provided in Table A-6.
6. Representativeness and Comparability are non-quantitative parameters.

7. 1,2-diphenyihydrazine (1 +2-DPH) and benzidine will be analyzed, if determined to be present, by SW846 8270 in SIM mode. Refer to SAP Section A.2.12 for further discussion.

G:Projects/013-6054/workplan/SAP_tablesrev1 xls Golder Associates
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LABORATORY PRECISION AND ACCURACY CRITERIA FOR SOIL TCL/TAL SAMPLES

TABLE A6

LIGHTMAN DRUM RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN

VOLATILE ORGANICS: QC LIMITS
Target Spike Compound % Recovery % RPD
1,1-Dichloroethene 52%-172% 0%-22%
Trichloroethene 62%-137% 0%-24%
Benzene 66%-142% 0%-21%
Toluene 59%-139% 0%-21%
Chlorobenzene 60%-133% 0%-21%
Surrogate Compound
Toluene-d8 84%-138% Not Applicable
Bromofiuorobenzene 59%-113% Not Applicable
1,2-Dichloroethane-d4 70%-121% Not Applicable
SEMI-VOLATILE ORGANICS: QC LIMITS
Target Spike Compound % Recovery % RPD
Phenol 26%-90% 0%-35%
2-Chlorophenol 25%-102% 0%-50%
N-Nitroso-di-n-propylamine 41%-126% 0%-38%
4-Chloro-3-methylphenol 26%-103% 0%-33%
Acenaphthene 31%-137% 0%-19%
4-Nitrophenol 11%-114% 0%-50%
2,4-Dinitrotoluene 28%-89% 0%-47%
Pentachlorophenol 17%-109% 0%-47%
Pyrene 35%-142% 0%-36%
Surrogate Compound
Nitrobenzene-d5 23%-120% Not Applicable
2-Fluorobiphenyl 30%-115% Not Applicable
Terphenyl-d14 18%-137% Not Applicable
Phenol-d5 24%-113% Not Applicable
2-Fluorophenol 25%-121% Not Applicable
2,4.6-Tribromophenol 19%-122% Not Applicable
2-Chlorophenol-d4 (advisory) 20%-110% Not Applicable
1,2-Dichlorobenzene-d4 (advisory) 20%-110% Not Applicable
PESTICIDES: QC LIMITS
Yarget Spike Compound % Recovery % RPD
gamma-BHC 46%-127% 0%-50%
Heptachlor 35%-130% 0%-31%
Aldrin 34%-132% 0%-43%
Dieldrin 31%-134% 0%-38%
Endrin 42%-139% 0%-45%
4,4-DDT 23%-134% 0%-50%
Surrogate Compound .
Tetrachioro-m-xylene 30%-150% Not Applicable
Decachlorobiphenyl 30%-150% Not Applicabie
POLYCHLORINATED BIPHENYLS: QC LIMITS
Target Spike Compound % Recovery % RPD
Aroclor 1254 50%-100% 0%-20%
Surrogate Compound
Tetrachloro-m-xylene 30%-150% Not Applicable
Decachlorobiphenyl 30%-150% Not Applicable
TARGET ANALYTE LIST: QC LIMITS
Target Spike Compound % Recovery % RPD
Metals 75%-125% +20%
Cyanide 75%-125% +20%
NOTES:

1. VOC, SVOC, and Pesticide accuracy and precision criteria based upon CLP SOW OLM04.2.
2. PCB accuracy and precision criteria based upon CompuChem established limits.
3. TAL accuracy and precison criteria based upon CLP SOW ILM04.1.

4. Precision criteria for metals is #*CRDL (reporting limit) for results less than 5xCRDL.

Golder Associates

013-6054

Pane 1of 1

300116



| July 2002 013-6054

TABLE A-7
I e TARGET COMPOUNDS/ANALYTES OF INTEREST
‘ I LIGHTMAN DRUM RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN

TARGET PARAMETERS REPORTING REPORTING

FORRI LIMITS [ug/l] LIMITS [ug/kg]
Volatile Organic Compounds
Dichlorodifluoromethane 0.5 10
Chloromethane 0.5 10
Bromomethane 0.5 10
Vinyl chloride 0.5 10
Chloroethane -0.5 10
Trichlorofluoromethane 0.5 ' 10
1,1,2-Trichloro-1,2,2-trifluoroethane 0.5 10
Methyl acetate 0.5 10
Methylene chloride 0.5 10
Acetone 10 10
Carbon disulfide 0.5 10
tert-Butyl methyl ether . 0.5 10
1,1-Dichloroethene 0.5 10
1,1-Dichloroethane 0.5 10
cis-1,2-Dichloroethene 0.5 10
trans -1,2-Dichloroethene 0.5 10
Chioroform ' 0.5 10
1,2-Dichloroethane 0.5 10
‘ 2-Butanone 10 10

Bromochioromethane 0.5 10
1,1,1-Trichloroethane : 0.5 10
Cyclohexane 0.5 10
Carbon Tetrachloride 0.5 10
Bromodichloromethane 0.5 10
1,2-Dichloropropane 0.5 10

l ‘ cis-1,3-Dichloropropene 0.5 : 10

Trichloroethene 0.5 10
Methylcyclohexane 0.5 10
Dibromochloromethane 0.5 10
1,1,2-Trichloroethane 0.5 10
Benzene ‘ 0.5. 10
trans-1,3-Dichloropropene 0.5 10
Bromoform 0.5 10
4-Methyl-2-pentanone 10 10
2-Hexanone 10 10
Tetrachloroethene ' : 0.5 10
Isopropylbenzene 0.5 10
1,1,2,2-Tetrachloroethane 0.5 10
1-2-Dibromoethane 0.5 10
Toluene 0.5 10
Chlorobenzene 0.5 10
Ethylbenzene 0.5 10

) . Styrene 0.5 . 10

G:Projects/013-6054/workplan/SAP/SAP_tablesrev1 xIs\A-7 Golder Associates Page 1 of 5

300117



L] L] — —— w—— — ——

013-6054

July 2002
TABLE A-7
TARGET COMPOUNDS/ANALYTES OF INTEREST
LIGHTMAN DRUM RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN
TARGET PARAMETERS REPORTING REPORTING
FORRI LIMITS [ug/l] LIMITS {ug/kg]

Xylenes (total) 0.5 10
1,3-Dichlorobenzene 0.5 10
1,4-Dichlorobenzene 0.5 10
1,2-Dichlorobenzene 0.5 10
1,2-Dibromo-3-chloropropane 0.5 10
1,2,4-Trichlorobenzene 0.5 10
Semi-Volatile Organic Compounds

Benzaldehyde ' 10 330
Phenol 10 330
bis -(2-Chloroethyl)ether 10 330
2-Chilorophenol 10 330
2-Methylphenol 10 330
2,2"-oxybis(1-Chloropropane) 10 330
Acetophenone 10 330
4-Methylphenoi 10 330
N-Nitroso-di-n-propylamine 10 330
Hexachioroethane 10 330
Nitrobenzene : 10 330
isophorone 10 330
2-Nitrophenol 10 330
2,4-Dimethyiphenol 10 330
bis-(2-Chloroethoxy) methane 10 330
2.4-Dichlorophenol 10 330
Naphthalene 10 330
4-Chloroaniline 10 330
Hexachlorobutadiene 10 330
Caprolactam 10 330
4-Chloro-3-methylphenol 10 330
2-Methylnaphthalene 10 330
Hexachlorocyclopentadiene 10 330
2,4,6-Trichlorophenol 10 330
2,4,5-Trichlorophenol 25 830
1,1'-Biphenyl : 10 330
2-Chloronaphthalene 10 330
2-Nitroaniline 25 830
Dimethyiphthalate v 10 330
2,6-Dinitrotoluene 10 330
Acenaphthylene 10 330
3-Nitroaniline 25 830
Acenaphthene 10 330
2,4-Dinitrophenol 25 830
4-Nitrophenol 25 830
Dibenzofuran 10 330
2 4-Dinitrotoluene 10 330
Diethylphthalate 10 - 330
Fluorene 10 330
4-Chlorophenyl-phenyl ether 10 330

G:Projects/013-6054/workplan/SAP/SAP_tablesrev1 xIs\A-7 Golder Associates
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TABLE A-7
TARGET COMPOUNDS/ANALYTES OF INTEREST
‘ LIGHTMAN DRUM RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN
' TARGET PARAMETERS REPORTING REPORTING
FORRI LIMITS [ug/i] LIMITS [ug/kg]
4-Nitroaniline , 25 830
4,6-Dinitro-2-methylphenol 25 830
N-Nitroso-diphenylamine 10 330
Z-Bromophenyl-phenyl ether 10 330
Hexachlorobenzene 10 330
Atrazine 10 330
Pentachlorophenol 25 830
Phenanthrene 10 330
Anthracene 10 330
Carbazole 10 330
Di-n-butyl phthalate 10 330
Fluoranthene 10 330
Pyrene 10 330
Butylbenzyl phthalate 10 330
3,3"-Dichlorobenzidine 10 330
Benzo(a)anthracene 10 330
Chrysene : 10 330
bis -(2-Ethylhexy!) phthalate 10 330
Di-n-octylphthalate 10 330

: . Benzo(b)fluoranthene 10 330
: Benzo(k)fluoranthene 10 330

Benzo(a)pyrene 10 330
Indeno(1,2,3-cd)pyrene 10 330
Dibenzo(a,h)anthracene 10 330
Benzo(g,h,|)perylene 10 330
1,2-Diphenylhydrazine To Be Determined To Be Determined
Benzidine To Be Determined To Be Determined

Pesticides/PCBs
[alpha-BHC 0.05 1.7
beta-BHC 0.05 1.7
delta-BHC 0.05 1.7
gamma-BHC 0.05 1.7
Heptachlor 0.05 1.7
Aldrin . 0.05 1.7
Heptachlor epoxide 0.05 1.7

I Endosulfan | ’ 0.05 1.7

Dieldrin 0.1 3.3
4,4'-DDE 0.1 3.3
Endrin 0.1 3.3
Endosulfan Il 0.1 3.3
4,4-DDD 0.1 3.3
Endosulfan sulfate 0.1 ‘ 3.3

v 4.4'-DDT 0.1 3.3
. Methoxychior _ 0.5 17
Endrin ketone 0.1 3.3

Endrin aldehyde 0.1 3.3

G:Projects/013-6054/workplan/SAP/SAP_tablesrev1.xis\A-7 Golder Associates Page 3 of §
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TABLE A-7

, TARGET COMPOUNDS/ANALYTES OF INTEREST
. LIGHTMAN DRUM RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN

TARGET PARAMETERS REPORTING REPORTING
FORRI LIMITS [ug/l] LIMITS [ug/kg]
alpha-Chlordane 0.05 1.7
gamma-Chlordane 0.05 1.7
Toxaphene 5.0 17
Aroclor-1016 1.0 33
Aroclor-1221 2.0 67
Arocior-1232 1.0 33
Aroclor-1242 1.0 33
Aroclor-1248 1.0 : 33
Aroclor-1254 1.0 33
Aroclor-1260 1.0 33
G:Projects/013-6054/workplan/SAP/SAP_tablesrev1 xIs\A-7 Golder Associates Page 4 of 5

300120



July 2002

300121

013-6054
TABLE A-7
TARGET COMPOUNDS/ANALYTES OF INTEREST
LIGHTMAN DRUM RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN
TARGET PARAMETERS REPORTING REPORTING
FORRI LIMITS [ug/l] LIMITS [ug/kg]
Target Analyte List fug/l] [Ima’kg]
Aluminum 200 40
Antimony 60 12
Arsenic 10 2
Barium 200 40
Beryllium 5 1
Cadmium 5 1
Calcium 5000 1000
Chromium 10 2
Cobalt 50 10
Copper 25 5
Iron 5000 1000
Lead 3 0.6
Magnesium 5000 1000
Manganese 15 3
Mercury 0.2 0.1
Nickel 40 8
Potassium 5000 1000
Selenium 5 1
Silver 10 2
Sodium 5000 1000
Thallium 10 2
Vanadium 50 10
Zinc 20 4
Cyanide 10 2
VOC, SVOC, Pesticide and PCB Lists from CLP SOW OLM04.2
TAL Metals List from CLP SOW ILM04.1
The Reporting Limits shown for the Target Analyte List are the maximum reporting limits
that may be used for an undiluted sample. The laboratory will report results
to the Instrument Detection Limit (IDL) which are generated every quarter.
Reporting Limits will be modified on an individual sample basis depending upon
dilution, percent solids, and sample matrix considerations.
G:Projects/013-6054/workplan/SAP/SAP_tablesrevi.xis\A-7 Golder Associates Paae 5 of 5



013-6054

L ] L} T —_—— L] L _—— L ——— -—— ——— —— N
July 2002
TABLE A-8
ANALYTICAL METHODS, SAMPLE CONTAINERS, PRESERVATION AND ANALYTICAL HOLD TIMES FOR AQUEOUS SAMPLES
) LIGHTMAN DRUM RIFS WORK PLAN
SAMPLING AND ANALYSIS PLAN
{
MINIMUM
PARAMETER METHODOLOGY CONTAINER SAMPLE PRESERVATION ! HOLD TIME ¥
TCL Volatile Organics CLP SOW OLM04.2 ®@ 3-40ml G 3-40 ml Cool 4 °C;HCI,pH<2 14 days ©
TCL Semi-Votatile Organics CLP SOW OLM04.2 2-1000mi G 1090ml Cool 4°C 7 days (:)
TCL Pesticides/PCBs CLP SOW OLM04.2 2-1000m! G 1000m! Cool 4°C 7 days ¢ Zﬁ)
TAL Metals CLP SOW ILM04.1 1-500 m! P 250 mi Cool 4° C; HNO,, pH<2 180 days
TAL Cyanide CLP SOW ILM04.1 1-1000mi P 590ml Cool 4°C; NaOH, pH>12 14 days5
1,2-DPH and Benzidine SW846 8270 (SIM) 2-1000mi G 10|00m| Cool 4°C 7 days ©
Total Suspended Solids EPA 160.2 1-1000m! P 1000m! Cool 4°C 7 days
Hardness Calculation from metals analysis NA NA NA
Dissolved Organic Carbon EPA 415.1 3-40ml G 3-‘:10ml Cool 4° C; H,S0,, pH<2 28 days
Total Organic Carbon EPA 415.1 3-40mi G 3-40ml Cool 4°C; H,80,, pH<2 28 days
Chloride. SM 4500CLB 1-1000m! P 500mi Cool 4°C 14 days
Alkalinity EPA 310.1 1-500 m{ P 2.’1)0 mi Cool 4°C 28 days
Sulfate EPA 375.4 1-500 ml P 250 mi Cool 4°C 7 days
Sulfide ~ EPA376.1 1-500 ml P ZE?O ml Cool 4° C; ZnAc/NaOH, pH>9 7 days
Nitrate EPA 353.2 1-500 mi P 250 ml Cool 4°C 48 hours
Nitrite EPA 353.2 1-1000ml P 5b0m| Cool 4°C 28 days
Total Phosphate EPA 365.2 1-500 ml P 250 m Cool 4°C; H,S0,, pH<2 28 days
Methane (sub-ppb detection level) Swa46 8015M © 3-40miG @ 3-40mi Cool4°C® 7 days
Ethane (sub-ppb detection level) SW846 8015M © 3-40miG 7 3-40m! Cool 4°C 7 7 days
Ethene (sub-ppb detection level) SW846 8015M © 3-40mic @ 3-40mi Cool4°C @ 7 days
Ferrous Iron Field Test Kit NA INA None Field Measurementw
Turbidity Electrode NA lNA None Field Measurement
Oxidation-Reduction Potential Electrode . NA 'NA None Field Measurement
Dissolved Oxygen Electrode NA rNA None Field Measurement
Specific Conductance Electrode NA NA None Field Measurement
pH : Elecirode NA fNA None Field Measurement @
Temperature Electrode . NA NA None Field Measurement ¢
Notes: | )
1. Sample preservation is performed by sampler immediately upon sample collection, - i
2. Hold time based upon day of sample collection not Verified Time of Sample Receipt.
3. If sample cannot be preserved due to foaming, unpreserved sample will be analyzed within 7 days.
4. Field measurements will be collected using a flow-through cell equipped with a field mieter and parareter specific electrodes
5. Hold time is 7 days until start of sample extraction, 40 days following extraction for analysis. - '
w 6. Hold Time for metals is 180 days, except for Mercury \_Nhlch is 28 days. i
o 6. If Method SW846 8015M is not routinely performed by the laboratory, then an equivalent method will be used.
8 7. Vials that have specially designed, teflon lined septa to prevent loss of light hydrocarbons will be used
N 8. VOC analysis will be performed using a 25 m! purge to achieve lower reporting limits, -
3} P indicates that a Plastic bottle should be used.

G indicates that a Glass bottle should be used.

G:Projects/013-6054/workplan/SAP_tablesrev1.xls Golder Associates
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TABLE A-9 :
ANALYTICAL METHODS, SAMPLE CONTAINERS, PRESERVATION AND ANALYTICAL HOLD TIMES FOR SOIL SAMPLES
LIGHTMAN DRUM RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN
MINIMUM
PARAMETER METHODOLOGY CONTAINER SAMPLE PRESERVATION HOLD TIME @
TCL Volatile Organics CLP SOW OLM04.2 4 EnCore samplers 20 gm Cool 4 °C 14 days @
TCL Semi-Volatile Organics CLP SOW OLM04.2 40zG 30gm Cool 4°C 7 days ¥
TCL Pesticides/PCBs CLP SOW OLM04.2 40zG 30gm Cool 4 °C 7 days ¥
TAL Metals CLP SOW ILM04.0 40zG 30 gm Cool 4 °C 180 days ©
TAL Cyanide CLP SOW ILM04.0. 40zG 30gm Cool 4 °C 14 days
1,2-DPH and Benzidine SW846 8270 (SIM) 40zG 30gm Cool 4°C 7 days ¢
Total Organic Carbon SW846 9060 402G 100 gm Cool 4 °C 28 days
Grain Size Analysis ASTM D422 16 0z G 1000 gm None None
Notes:
1. Sample Preservation is performed by sampler immediately upon sample collection except for VOCs which is performed
by laboratory upon receipt (see Note 3).
2. Hold time based upon day of sample collection not Verified Time of Sample Receipt.
3. Hold time is 48 hours for preservation using methano! and/or sodium bisulfate and 14 days to analysis.
4. Hold Time for SVOCs, Pesticides/PCBs is 7 days for extraction and 40 days for analysis.
5. Hold Time for metals is 180 days, except for Mercury which is 28 days.
G indicates that a Glass bottle should be used.
G:Projects/013-6054/workplan/SAP_tablesrev1.xls Golder Associates’ Page 1 of 1
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EXAMPLE CHAIN OF CUSTODY RECORD

PROJ. NO. PROJECT NAME NO. CONTAINER TYPE
OF
SAMPLERS: REMARKS
. CON-
SAMPLE DATE | TIME | MATRIX SAMPLE LOCATION TAINERS

RELINQUISHED BY: (Signature) Date / Time RECEIVEb BY: (Signature) RELINQUISHED BY: (Signature) " Date / Time RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature) Date / Time RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) Date / Time RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature) Date / Time RECEIVED FOR LABORATORY BY: Date / Time REMARKS:
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Site:
Location:
Project Number:

MONITORING WELL ID:
Depth to Water Prior to Purging [ft-btoc]:
Well Casing Diameter [in]:
Start Time (purging):

Purging Device:

Well Depth {ft-btoc]:
Weather Conditions:

GROUNDWATER SAMPLE FIELD INFORMATION FORM

Lightman Drum Company Superfund Site

Winslow Township, NJ

013-6054

Golder

[ Associates

Sampling Date/Time:
Sampler (s):

Sampling Device:
Sample Characteristics:
Analytical Parameters:

Ferrous Iron [ppm]):

_ FIELD PARAMETERS

- i - |- . .Seecific ") . CohDissolved: ' .Redox - | L e | : Approximate -

Time. | Temperature-'| pH . | - 'Conductance " Turbidity -| '~ Oxygen | Potential. | __Purged | - Purge.Rate

[hh:mm)] rey {std]. | _[mSicmoruSicm} . | - [ntu] | [mgh ol [mviEs 1o qtitees] |- ¢ [mlimin] D
Comments:

Figure A-3
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ACRONYMS AND DEFINITIONS
Terms used in the HASP, are as follows:

ACGIH - American Conference of Governmental Industrial Hygienists

Authorized Personnel - Person, including task-specific personnel, project personnel,
oversight personnel, contractors and consultants whose presence is authorized.

Breathing Zone - The worker’s breathing zone is an imaginary sphere of 2-foot radius
surrounding the head.

Contamination-Reduction Zone - The area designated as required for removal of
contaminants from personnel and equipment. This area is adjacent to the Exclusion Zone.

Contaminant of Potential Concern — The constituents that have been identified at the Site
that are expected to cause the greatest concemn for chemical safety risks.

Contractor/Consultant - Person or firm, retained or hired by the Client and/or their
contractors, to carry out and/or supervise portions of the activities conducted at the Site. -

CPR - Cardiopulmonary Resuscitation

EPA - Environmental Protection Agency

Exclusion Zone - The area to which all personnel entering must be directly involved in the
ongoing work, have designated personal protective equipment (PPE), and meet training and
medical monitoring requirements. The Exclusion Zone will be defined as required by an
approximate 25-foot radius around the work area, which will be suitably marked.

FS — Feasibility Study

HASP - Health and Safety Plan

HSC —.On-Site Health and Safety Coordinator

HSO - Health and Safety Officer

IDLH - Immediate Danger to Life and Health

IDW - Investigation Derived Waste

MSDS - Material Safety Data Sheets, which provide information on the physical, chemical,
and hazardous properties of chemical compounds.

NBR - Nitrile butadiene rubber

NIOSH - National Institute of Occupational Safety and Health

Golder Associates 300131
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0 OSHA - Occupational Safety and Health Administration

Oversight Personnel - Any person, designated by the state or federal government, who is
assigned to carry out oversight work.

PEL - Permissible Exposure Limit

PID - Photoionization Detector

PPE - Personal Protective Equipment

PPM - Parts per million; expressed as ppm(v) for gases and vapors.

REL - Recommended Exposure Limit

RI - Remedial Investigation

RIWP — Remedial Investigation/Feasibility Study Work Plan

SAP - Sarhpling and Analysis Plan

Site - The Lightman Drum Company Superfund Site in Winslow Township, New Jersey.
0 , Support Zone - The area outside the Exclusion Zone that is considered clean for the purpose

of the HASP. 1t is used for transfer of equipment and materials into the work site (i.e.,
support) and providing communications between the various zones.

TLYV - Threshold Limit Value
USCG — United States Coast Guard

VOCs - Volatile Organic Compounds

| .
Golder Associates 300132
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B.1.0 GENERAL INFORMATION AND SCOPE OF WORK

B.1.1 Project Description

This Health and Safety Plan (HASP) has been prepared in support of the Remedial
Investigation/Feasibility Study Work Plan (RIWP) for performance of the Remedial Investigation
(RI) and Feasibility Study (FS) on behalf of the Lightman Yard PRP Group. This plan was
prepared in accordance with “Guidance for Conducting Remedial Investigations and Feasibility
Studies (RI/FS) under CERCLA” and the NIOSH/OSHA/USCG/EPA “Occupational Safety and
Health Guidance Manual for Hazardous Waste Site Activities” as well as 29 CFR 1910.120, 29
CFR 1926 and applicable Federal and state regulations and guidelines. The plan will be
reviewed as appropriate when field and/or laboratory data becomes available and amended to
ensure that the proper level(s) of protection are maintained. This plan covers all field activities
including drilling, hydrogeologic testing, and soil and groundwater sampling and applies to all on

and off site activities associated with the RTWP.
B.1.2 General Site Description

The following is a brief description of the Lightman Drum Company (Site). For more detailed
information see Section 1.0 of the RIWP. The Site is located at 139 N. Route 73 within Winslow
Township in Camden County, New Jersey. A map showing the approximate boundary of the Site
is presented on Figure B-1. The site is approximately 15 acres and 1s located in a semi-rural area.
The site is an active facility and is currently operating as a drum reclamation business. Volatile
ofganic compounds (VOCs), semi-volatile organic compounds (SVOCs), and metals have been
detected in Site groundwater. VOCs, SVOCs, pesticides, and metals have been detected in Sité
soils. Golder Associates Inc. (Golder) has been retained to characterize contaminants of

potential concern (COPC) in soil and groundwater associated with the site.
B.1.3 Project Safety Requirements

The level of protection and the procedures specified in this HASP are based on the information
currently available and represent the minimum health and safety requirements to be observed by
all Site personnel engaged in the RI. Unknown conditions at the Site may exist and known
conditions may change. Should any situation arise which is beyond the scope of the personal
protection and decontamination procedures specified herein; work activities shall be immediately

halted pending discussion between the on-site Health and Safety Coordinator (HSC), the Health

Golder Associates
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" and Safety Officer (HSO), and/or Project Manager, and revision of the specified health and
safety procedures, as needed. Any revision of the health and safety procedures will be recorded
in the Field Procedure Change Authorization Form, shown in Attachment B-1, and will require

authorization from the HSO and the Project Manager.

All Site personnel engaged in any of the project activities listed in Section B.1.1 must read this
HASP carefully and complete the Site Health and Safety Plan Acknowledgement Form in
Attachment B-2. Personnel who have any questions or concerns regarding implementation of
this plan are encouraged to request clarification from the HSO or HSC. All personnel must
follow the designated health and safety procedures, be alert to the hazards associated with
working close to vehicles and equipment, and above all else, use common sense and cxerci_se

reasonable caution at all times.
B.1.3.1 Designated Safety Personnel and Chain of Command

Personnel responsible for implementing this HASP include the following:

David S. Ley, P.G. Golder Associates On-Site Health and Safety Coordinator

Stuart D. Mitchell, P.G. Golder Associates Cherry Hill, New Jersey Office
Health and Safety Officer » '

Charles C. Haury, CIH, CSP - Golder Associates Corporate Health and Safety Officer

Robert J. Illes, P.G. Project Manager

David S. Ley, P.G. Remedial Investigation Manager

Each subcontractor will have a designated HSC. HSCs are responsible for assuring that the
designated procedures are implemented in the field. The Golder Associates HSC is responsible

for codrdinating site safety activities and has the authority to stop work for health and safety

reasomns.

The HSO has overall responsibility for establishing appropriate health and safety procedures for

the project and will have the requisité authority to implement those procedures including, if

necessary, the authority to temporarily suspend field activities for health and safety reasons.

| . The Project Manager also has the authority to take whatever actions may be necessary, based on
the advice and direction of the HSC and/or HSO, to provide a safe working environment for all
I project personnel.

' ‘ Golder Associates 300134
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The ultimate responsibility for the health and safety of the individual employee rests with thé
employee, and his or her colleagues. Each employee is responsible for exercising the utmost care
and good judgment in protecting his or her own health and safety and that of fellow employees.
Should any employee observe a potentially unsafe condition or situation, it is the responsibility
of that employee to immediately bring the observed condition to the attention of the appropriate
health and safety personnel as designated above, and to follow-up the verbal notification by

completing the “Unsafe Conditions and Practices” report form provided in Attachment B-3.

Should an employee find himself or herself in a potentially hazardous situation, the employee
should immediately discontinue the hazardous procedure(s) and either personally affect
appropriate preventive or corrective measures, or immediately notify the HSC or Project
Manager of the nature of the hazard. In the event of an immediately dangerous or lifé-

threatening situation, any employee always has “stop work™ authority.

Unsafe work practices or procedures are never justified by “extenuating circumstances” such as
budget or time constraints, equipment breakdown, changing or unexpected conditions, etc. In
fact, the opposite is true. Under stressful circumstances all project personnel must be mindful of
the potential to consciously or unconsciously compromise health and safety standards, and be

especially safety conscious. All Site personnel are required to consider “safety first” at all times.
B.1.3.2 Medical Surveillance and Training

All personnel engaged in field activities on this project must have baseline physical examinations
and be participants in their employer’s medical surveillance program. This program meets, at a
minimum, the requirements of 29 CFR 1910.120(f). Procedures beyond baseline physicél and

routine medical surveillance are not planned for the tasks listed in Section B.1.1 of this HASP.

All project pérsonnel, who have ﬁotential to contact contaminated soil, water, and/or air, must be
trained in hazardous waste site investigation health and safety in accordance with
29 CFR 1910.120(e) including respiratory protection, personal | protéctive.- clothing,
decontamination, hazard recognition and the proper calibration and use of a photoionization
detector (PID), and colorimetric detector tubes. Personnel must have appropriate refresher

courses as detailed in 29 CFR 1910.120(e).

Golder Associétes
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Personnel who operate specialized equipment (e.g., drill rigs, forklifts) shall be trained by their

employer(s) to operate such equipment.

These training requirements apply to all employees unless the employer can demonstrate that the
operation does not involve employee exposure, or the reasonable possibility for employee
exposure, to safety and health hazards. Some non-intrusive activities (e.g. supply delivery,
limited surveying activities) may meet this exemption. In that site conditions are subject to
change, the training requirements for non-intrusive activities will be reviéwed on'a case-by-case
basis. The HSC will make the determination on the case by case basis and will consult the HSO

as necessary.
B.1.3.3 First Aid

A first aid kit shall be available in all field vehicles and in the Site trailer, if appli’cable, during all

site activities. This kit shall be of an appropriate size in relation to the number of personnel on
site and shall include at a minimum two pairs of latex gloves, CPR barrier and eye wash solution,
in addition to first aid supplies (e.g., bandages, first aid cream, antiseptic). See Section B.5.1 of

this document for emergency response procedures.
B.1.3.4 Communications

Mobile phones will be located in all field vehicles. Note that mobile phones operating outside of
their original territory may not contact the proper (i.e., local) emergency response authorities.
Mobile phone users would be better served by dialing the full appropriate emergency response

numbers listed in Table B-1.

Additionally, if field operations require that two or more field teams work at the Site, but beyond
visual/aural range, the “Buddy System” will bé used. Workers or field teams that are not in the
line of sight of each other may be equipped with two-way radios to maintain cofnmunication;
Workers will also provide each other with assistance in checking the integrity of each other’s

personnel protective equipment (PPE), and will notify the HSO in case of emergency.

The protective equipment requirements for some tasks may necessitate the use of respiratory

protection, which could adversely affect communications. In such instances, the field team will

Golder Associates 300136
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review basic hand signal communications during a safety briefing prior to donning respiratory

protection equipment.
B.1.4 General Hygiene and Conduct Guidelines

The following general personal hygiene and work practice guidelines are intended to prevent
injuries and adverse health effects. These guidelines represent the minimum standard procedures
for reducing potential risks associated with various aspects of this project and are to be followed

by all Site personnel at all times.

e If the HSC deems that a respirator is necessary, any facial hair that would interfere with
the proper fit of such equipment will not be worn.

e A multi-purpose dry chemical fire extinguisher, a complete field first aid kit, and a bottle
of emergency eye wash solution shall be maintained in every field vehicle.

e Do not handle waste samples or any other potentially contaminated items unless wearing
NBR (nitrile butadiene rubber) or neoprene rubber gloves, or equivalent, as a minimum.
Employees should treat all unknown soil and water as if it were contaminated. Always
make an effort to approach any potentially contaminated feature from upwind.

e Thoroughly wash hands and face before eating or putting anything in your mouth (i.e.,
avoid hand to mouth contamination).

e Fating, drinking, chewing gum or tobacco and smoking are permitted only in areas
designated by the HSC. Under no circumstances will these activities be permitted in the
immediate vicinity of any intrusive activities (e.g., drilling).

e Be alert to potentially changing exposure conditions, for example, as evidenced by
perceptible odors or oily sheen on water.

e Do not, under any circumstances, enter or ride in or on any backhoe bucket, materials
hoist, or any other similar device not specifically designed for carrying human
passengers. '

e Be alert to the symptoms of fatigue and heat/cold stress and their affects on the normal
caution and judgment of personnel.

e Noise may pose a health and safety hazard, particularly during drilling and construction
activities. A good rule of thumb is if it is necessary to shout to communicate at a
distance of three feet in steady state (continuous) noise, hearing protection should be
worn. Likewise, any impact noises from activities (e.g., driving casing on a drilling
operation) which is loud enough to cause discomfort, would also indicate the need for
hearing protection. Hearing protection is available and is included in the standard field
kit along with hard hat and safety glasses. "
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» Always use an appropriate level of personal protection. Reduced levels of protection-can
result in preventable exposure; excessive levels of safety equipment can impair
efficiency and increase the potential for accidents to occur. :

e Be aware of the effect that inclement weather (rain, snow, ice, lightning) has on Site
safety. Be prepared to suspend activities as conditions warrant.

e Extreme caution must be used when drilling, or other activities, that occur near overhead
utility lines. The National Drilling Federation recommends a minimum distance of 20
feet between the lines and drill rig. Contact the local power company if you have any
questions regarding utility line status or voltage. In addition, underground utilities must
be positively located and marked prior to intrusive activities.

e All personnel are required to wear orange colored vests when working in the proximity'
of public rights-of-way and/or parking areas. Additionally, traffic cones and other
warning devices may be required if the public rights-of-way are obstructed.

B.1.5 Site Safety Meetings

The HSC shall conduct a Site safety briefing for all personnel and subcontractors di-réctly
involved in implementing the Rl field activities on their initial arrival at Site. Personnel will be
required to read the Health & Safety Plan and will be required to sign the declaration in
Attachment B-2 before conducting any work on-site. The HSC shall indicate where the Material
Safety Data Sheets (MSDS) will be located during Site activities so that they are readily

available to the Site field investigation team and subcontractors.

The HSC or his/her designee shall conduct and document the date, time, content and attendees of

these meetings, which will be held as needed. The topics to be covered are determined by the

task activities, and should include:

Weather and traffic related safety issues.

Hazards specific to the task(s) and protective equipment.
Unusual site conditions/areas. ‘
Safety problems and issues.

Changes to the materials being used by Site field investigation team or subcontractors
(i.e., additional MSDS available).

e Changes in the HASP.
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. B2.0 HAZARD EVALUATION

Potential Site hazards include chemical hazards, physical hazards, and biological hazards. Each

of these groups of potential hazards is addressed in Table B-2.

B.2.1 Potential Chemical Hazards

Results of previous investigations at the Site indicate that there are chemical impacts to the soil
and groundwater. Table B-3 lists the Chemicals of Potential Concern (COPC) selected for the
Site and associated exposure hazard information. The chemicals selected are chlorinated
aliphatic and aromatic hydrocarbon VOCs, SVOCs, and metals based on the magnitude of
historic detection, frequency of detection, and potential toxicity. MSDS for these COPCs are

provided in Attachment B-5. Table B-4 summarizes the airborme exposure limits for these

groundwater and soil is toxicity. Potential hazards include:

(1) Inhalation of organic vapors due to the presence of VOCs in the soil and groundwater;

‘ ' (2) Inadvertent ingestion of potentially toxic substances via hand to mouth contact or
deliberate ingestion of materials inadvertently contaminated with potentially toxic
materials; and,

| contaminants. The chemical hazard associated with the reported chemical concentrations in the

(3) Dermal exposure and possible percutaneous (skin) absorption of certain lipophilic
(readily absorbed through the skin) organic chemicals including benzene.

Exposure via the ingestion route. can be controlled effectively by the means of good personal
hygiene habits, and prohibition of smoking, eating, drinking and chewiny in contaminated areas.

Similarly, dermal exposure can be controlled by good personal hygiene and appropriate clothing.

Inhalation hazards are addressed in Section B.4.3.

B.2.2 Potential Physical Hazards

Working in protective clothing can greatly increase the likelihood of developing heat stress.
Heat stress can result in health effects ranging from transient heat fatigue to serious illness or
death. The signs and symptoms of heat stress are presented in Section B.2.4. Workers shall

‘ 0 monitor themselves and others for signs of heat stress when ambient temperatures exceed 70°F.
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B.2.2.2 Cold Stress

Personnel exposed to cold temperatures (especially during windy conditions) ‘may be subjected to
cold stress in the form of frost nip, frostbite or hypothermia. Signs and symptoms of cold stress
are described in Section B.2.4. Workers shall monitor themselves and others for signs of cold
stress when ambient temperatures are 40°F or less. Extra caution will be exercised when

working in windy conditions and/or when clothing becomes wet.
B.2.2.3 Confined Space Hazards

No confined space work is anticipated. Should such work become necessary, a Confined Space
Entry Permit will be completed and an addendum to this HASP will be prepared. Written
authorization by the Project Manager will be required prior to conducting any confined space

work. The Project Manager will consult with the HSO prior to providing written authorization.

B.2.2.4 Other Physical Hazards

All Site employees must take note of physical hazards which are identified during site safety
briefings. These hazards include, but are not limited to: steep slopes, soft sediments, muck,
creeks (trips, falls, and drowning); sharp debris from underbrush (puncture wound); overhead
utilities, public traffic, over-exposure to the sun and slippery and/or congested walking surfaces

(falls). Orange vests will be worn when working near publié rights-of-way. Work areas such as

drilling must be delineated using high visibility caution tape.

During drilling activities no more than two lengths of drill rod may extend above the top of the

rig derrick at any time.

Field personnel must be alert to the hazards associated with site vehicles, drill rig operation, heavy
equipment, and powered hand-held equipment operations. These hazards include noise, crushing
mjuries, overhead hazards, and pinch points. Personnel must be alert to weather-related hazards

(e.g., lightning) or the possibility of increased hazard due to weather (e.g., slipping on mud or ice).
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B.2.3 Potential Biological Hazards

Contact with waste materials can lead to infected cuts. Personnel shall follow the guidelines for
general hygiene in Section B.1.4 and follow first aid procedures for disinfection of cuts and

abrasions in Section B.5.3.

The Site area may contain ticks, which can transmit Rocky Mountain Spotted Fever and Lyme
Disease. During tick season (March to November), Site employees will check for ticks. Light
colored clothing should be worn and any openings (shirt and pant cuffs) should be secured to
inhibit tick movement from clothing to skin. The use of insect repellents should be considered if
its use Wiil not interfere with sampling activities. Personnel must check with their Project
Manager before using repellents. Field personnei will acquaint themselves with the symptoms of
tick-borne diseases detailed below and will ‘contact a physician as well as the HSO if a disease is

suspected.

The Site area may contain poison 1vy which can be recognized by an oily sheen on the leaf and/or
three leaflets together or similar vegetation. The active substances can be transmitted by direct
skin contact and via contact with contaminated clothing. Field personnel should avoid contact

with any vegetation that can irritate the skin.

B.2.4 Signs and Symptoms of Exposure

B.2.4.1 Chemical Exposure

The health effects associated with the chemical contaminants at the site are varied. Personnel

who experience any of the following symptoms should report the occurrence to the HSC

promptly:

skin, eye, or respiratory system irritations;
skin rashes/bumns; '
headaches/dizziness;
nausea/gastrointestinal tract problems;
muscle spasms/tremors;

chills; and/or

fatigue.
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Note that the above symptoms are not necessarily caused by chemical exposure. Any serious
medical problem should be promptly referred to professional medical care. If personnel
experience any of the above symptoms, the HSC shall evacuate the area (upwind if possible) if
necessary and evaluate affected personnel for signs and symptoms of exposure. Appropriate first
aid measures shall be taken. The activity will not resume until the atmospheric conditions are
evaluated using monitoring instruments by personnel wearing Level C (or B, if Level C was
utilized when the incident occurred) PPE. Atmospheric conditions will be evaluated by

monitoring for concentrations of VOCs and dust (as necessary) as described in Section B.3.0.
B.2.4.2 Physical Exposure
The signs of heat fatigue are as follows:

Heat rash may result from continuous exposure to heat or humid air.

Heat cramps caused by heavy sweating with inadequate electrolyte replacement. Signs
and symptoms include:

¢ muscle spasms; and

¢ pain in hands, feet, and abdomen.

Heat exhaustion results from increased stress on various body organs, including inadequate blood

circulation due to cardiovascular insufficiency or dehydration. Signs and symptoms include:

pale, cool, moist skin;
heavy sweating;
dizziness;

nausea; and

fainting.

Heat stroke is the most serious form of heat stress. Temperature regulation fails and the body
temperature rises to critical levels. Immediate action must be taken to cool the body before
serious injury and death occur. Competent medical help must be obtained. Signs and symptoms

are:

red, hot, usually dry skin;

lack of or reduced perspiration;
nausea; -
dizziness and confusion;
strong, rapid pulse; and

coma.
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0 Working in protective clothing can greatly increase the likelihood of heat fatigue, heat

exhaustion, and heat stroke, the latter being a life threatening condition., When working in

ambient temperatures greater than 70°F, employees shall use the ‘buddy system’ to monitor each
other’s pulse rate at the start of each rest period. A rest period shall consist of a continuous time
period of at least five (5) minutes preferably in a shaded area. The personnel will not be assigned
to other work during this rest period. If the pulse rate exceeds 110 beats per minute, the
employee shall take his or her oral temperature with a clean disposable calorimetric oral
thermometer. If the oral temperature exceeds 99.6°F, the next work period shall be shortened by
one third. The pulse rate and oral temperature shall be monitored again at the beginning of the
next rest period; and if the oral temperature exceeds 99.6°F, the work period shall again be

shortened by one third, etc., until the oral temperature is below 99.6°F.

All employees are to be alert to the possibility and symptoms of heat stress. " If heat stress is

suspected the employee will leave the work area, rest, cool off, and drink plenty of cool

water/Gatorade/Squelcher or equivalent. Sufficient cool potable water and clean disposable cups

shall be maintained at all times on-site. If the symptoms do not subside after a reasonable rest

period, the employee shall notify the HSC and seek medical assistance.

Signs of cold stress include yellow or white patches of skin on the fingertips, hose and ears.
These areas will be numb. The affected parts will be rewarmed gently and the patient will not
return to work until additional protection (e.g., gloves, hard hat liner) is obtained. It is essential
to prevent frostbite, as the person may become susceptible to future cold-related medical
problems. Personnel are encouraged to change into dry socks after the lunch break as |

perspiration held by the socks prompts cooling of the feet. Should clothing become wet, it is

imperative that the person change into dry clothes before resuming work. Wet clothing can lead
to hypothermia. Symptoms of hypothermia include uncontrollable shivering, decreased physical
and mental capabilities, and lowered body temperature. Persons exhibiting symptoms of cold

Stress or hypothermia will not return to work without the approval of the HSC.

B.2.4.3 Biological Exposure

Since the bite of a tick has the potential to cause Rocky Mountain Spotty Fever, personnel should

be aware that the symptoms include fever chills, headache, abdominal, muscle pain, and nausea.
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. A red rash develops at the wrist and ankles two to five days after exposure. .Symptoms develop

two to fourteen days after exposure.

Also spread by ticks is Lyme Disease. Symptoms include fatigue, stiffness (particularly in the
neck). There may be a red circular rash. Fever may be present. Symptoms develop a few days

to two years after exposure.

Personnel exhibiting symptoms of Rocky Mountain Spotted Fever or Lyme Disease should
consult a medical professional immediately. Personnel bitten by a snake or any other wildlife

will immediately clean the wound and proceed to the hospital for medical evaluation.

Skin-sensitizing (poisonous) vegetation produces a bumpy, swollen rash at the point of contact.
This rash is easily spread if the oil gets on the fingers. Wash affected area(s) including tools, as

soon as possible. Use over-the-counter medications to reduce the irritation. Avoid scratching the

rash. Cover the affected area(s) with clean dressings. Severe exposure may necessitate

evaluation by a medical professional.

If personnel are in need of immediate first aid, the guidelines outlined in Section B.5.1 for

emergency medical procedures will be followed.
B.2.5 Task Risk Analysis

Table B-5 presents a comparative risk analysis based on anticipated field activities and hazards.
All personnel will be aware that specific hazards and the associated potential severity may be

influenced by weather, season, and fatigue.
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. B.3.0 SITE MONITORING AND ACTION LEVELS

i Air monitoring is required during intrusive tasks. The requirements for air monitoring and

associated action levels for each site activity are detailed in Table B-6. The monitoring methods

involved and their interpretation are discussed in the following sections. Intrusive activities have

the potential for exposures to VOCs.
B.3.1 VOC Monitoring

VOCs that are of most concern from an inhalation standpoint'are those that are moderately to
highly toxic and have odor thresholds higher than their corresponding TLV. Vinyl chlbride falls
into this category. Since benzene is the COPC that has the lowest OSHA PEL (TWA 0.1 ppm),
and since the ionization potentials for this compound is 9.24 eV, the Photo Ionization Detector
(PID) that is used to monitor air quality will be equipped with at least a 10.6 eV lamp to detect

—for-the-presence-of these compounds.

; The designated HSC shall have on-site at all times during intrusive and groundwater sampling
l. activities a PID. Calibration of the instrument must be checked daily prior to each day of use and
then at least every four hours during use by introducing a known concentration of isobutylene gas
in accordance with the manufacturer’s instructions. Background levels must be established well
upwind of any excavation, borehole, spoils pile, etc. During drilling/split spoon activity, the
HSC shall monitor the borehole, split spoon samples, and employee breathing zone initially at
the start of each task, then periodically as indicated by iniﬁal results, or whenever there is any
indication that concentrations may have changed (odors, visible gases, appearance of drill

cuttings, etc.) since the last measurement.

If a constant reading of >1 and < 5 ppm above background level is detected for more than 5
minutes in the breathing zone, a detector tube for benzene shall be used to determine airborne
concentrations. If the benzene concentration is less than 1 ppm in the breathing zone, and the
total VOC concentration does not exceed 5 ppm for more than five minutes in the breathing zone,
the PPE shall be Level “D”. If a consistent reading > 5 ppm above background is detected for
more than 5 minutes in the breathing zone or any peak > 25 ppm above background level in the
. breathing zone is detected, the PPE shall be upgraded to Level “C”. If at any time the.

concentration of benzene exceeds 1 ppm in the breathing zone, the level of PPE shall be
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upgraded to Level “C”. Furthermore, PPE should be upgraded to Level “B” if PID readings are
consistently greater than 25 ppm, readings show frequent peaks greater than 50 ppm, or the
concentration of benzene exceeds 100 ppm' in the breathing zone. Engineering or administrative
control such as portable fans may be used to reduce exposure to or generation of VOC
concentrations and possibly eliminate the need for respiratory protection. The HSO must be
advised of conditions that warrant a change in the level of PPE and approve the revised

procedures.

Given the rapid “break through” time of some substances, carfridges will be replaced after each
day of use or immediately upon an indication of “break through” (perceptible odors inside of the
mask), whichever is less. High humidity situations (>80% relative humidity) may require

cartridge replacement at a more frequent rate (every 4 hours).

——Engineering-controls-such-as-positioning activities upwind, covers, or additional ventilation may

be used in place of respiratory protection if it is demonstrated through monitoring that the

I 0 engineering controls are effective in reducing airborne concentrations.

B.3.2 Nuisance Dust Monitoring

Nuisance dust and metals have the potential for becoming a problem during disruptive or
intrusive activities such as drilling. The specific metal concentrations are variable through the
site. Acﬁvities that generate dust will require engineering controls (e.g., water misting of the air
and surrounding soil) before and during the activities. Should engineering controls be ineffective ‘
as evidenced by chronic visible airborne dust, Level C respiratory protection will be utilized, real
time aerosol monitoring using an MIE PDM-3 miniram or equivalent will be conducted and the
airborne metal concentration will be estimated using prior worst case soil concentration data for

metals. The MIE PDM-3 miniram will be calibrated according to manufacturer’s instructions

prior to field use. Calibration will be performed at least weekly, or before and after sampling

each day that the instrument is used if high concentrations of dusts are being measured.

! Concentration based on a qualitative respirator fit test and the use of full face respirator.
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When collecting measurements using the MIE PDM-3 miniram or equivalent, the readings will
be taken over a minimum period of ten minutes in an area or areas representative of worker’s
breathing zone. The HSC will record the average result for the interval. This strategy accounts
of variability in the concentration with time and avoids the situation where a decision to change

PPE is made based on one instantaneous measurement.
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B.4.0 ON-SITE CONTROL

B.4.1 Site Communication System

Personnel will operate using the “buddy system.” Each individual shall maintain visual/aural
contact with another individual or group at all times. If more than one group is working at a

facility and the groups are not within visual/aural communication range, two-way radios may be

necessary to maintain communications.
B.4.2 Site Safety Zone and Access Control

No on-site safety zones are required for non-intrusive activities. During intrusive activities (e.g.,
drilling), an Exclusion Zone will be established by the on-site HSC, as required. The Exclusion
Zone will generally be a 25-foot radius from the boreholes. Monitoring will be periodically

conducted at the downwind perimeters to assure that the concentrations are similar to

background concentrations.  If perimeter concentrations are greater thanA background
concentrations for more than five minutes, the downwind perimeter shall be extended, where
practical, or engineering controls will be implemented such that downwind and background
concentrations are similar. Exposed materials such as cuttings will be contained or covered and
perimeter monitoring will continue until ambient air concentrations upwind and downwind of the
Exclusion Zone are equal. The limits of the Exclusion Zone will be marked with high visibility

flagging tape or four or more traffic cones or similar devices.

The Exclusion Zone will be accessed through a marked Contamination Reduction Zone (CR2).
The CRZ shall be used for gross decontamination of both personnel and equipment items. It
shall be configured to allow the decontamination of the field crew while upwind of the Excl-usion
Zone. The HSC or his/her designee will assure that all personnel entering the Exclusion Zone

wear the required protective equipment and that upgraded level of protection equipmeht 1s

readily available.

A temporary decontamination area will be set up at the Site (as needed) where intrusive sampling
activities will be performed. All decontamination materials and liquids from all areas will be

properly collected until proper disposal occurs.
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B.4.3 Personal Protective Clothing and Respiratory Protection

The following scheme will be used to designate the required level(s) of personal protective
equipment ahd respiratory protection: the alphabetical designations “B”, “C”, and “D” shall
refer specifically to levels of respiratory protection, namely pressure-demand air supplying
respirators with escape provisions, air purifying respirators, and no respiratory protection,
respectively. Since potential dermal exposure hazards may require a wide variety of personal
protective clothing without regard to the required level of respiratory protection, the numerical

designations “1”,7 “2”, and “3” will be used to specify the level of protective clothing that is to be

employed in addition to the designated level of respiratory protection as described below (i.e.,
the level of protective equipment can be completely defined by a designation of “D-1”, “D-2”,
etc.). The required levels of protective equipment and upgrade criteria for each work task are

specified in Table B-6. All equipment and clothing shall be inspected by the wearer prior to use.

All suspect protective equipment will be rejected and disposed of as non-contaminated waste.

The initial level of personal protective clothing required during Site activities will be D-1 which

consists of the following:

LEVEL D-1, PROTECTIVE CLOTHING

Standard work clothes (long pants and sleeved shirt);

Steel toed boots;

Safety glasses;

Orange safety vests (when working near public traffic);

Hard hats (when an overhead hazard is possible) and;

Hearing protection (during drilling and other noise producing activities).

SR e

Protective clothing will be upgraded during sampling activities and will consist of the following:

LEVEL D-1, MODIFIED PROTECTIVE CLOTHING

1. Level 1 protective clothing;
2. Inner latex gloves; and
3. Outer NBR gloves.

LEVEL D-2, PROTECTIVE CLOTHING

Level 1 protective clothing;

Inner latex gloves;

QOuter NBR gloves; and

Polycoated Tyvek or Tyvek coveralls with taped openings.

AW =
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LEVEL C PROTECTION
1. Full face air-purifying respirator?;
2. Polycoated tyvek;
3. Boots: chemical protective, steel toed,;
4. Chemical protective inner and outer gloves; and,
5. Hard hat (when overhead hazard is possible).

LEVEL B PROTECTION

1. Level C protective clothing; and,
2. Supplied air (open or closed circuit).

Field personnel may upgrade to Polycoated Tyvek or Tyvek coveralls (D-2) where it is probable
that there will be substantial contact with subsurface soils or groundwater containing elevated
levels of COPC. Polycoated Tyvek or TyVek coveralls might also be worn when working in

muddy conditions.

If conditions are found which are beyond the reqﬁired Level(s) of Protection, personnel afe to
leave the area immediately and obtain the required protective equipment. Should the personnel
suspect an inhalation hazard (e.g., unusual and continuous odors, dizziness, or respiratory
irritation), they are to immediately move upwind from the area and promptly notify the HSC.
Work will not proceed in these areas until the nature of the hazard has been assessed by air
monitoring and additional protective measures are employed to the satisfaction of the HSC. Re-
entry will be from an upwind position (when possible). Monitoring will proceed re-entry.
Personnel who experienced symptoms will not re-enter the area until symptoms have subsided
and additional equipment/precautions are employed as determined by the monitoring. An

examination by a physician may be prudent depending on the symptoms and duration.

B.4.4 Decontamination

Decontamination will involve two phases. Gross decontamination of personnel and equipment,
comprising removal of mud by dry brushing or scraping, will take place in the CRZ established at
the site of each intrusive activity. Soil removed in this way will be backfilled into the borehole
or collected and secured in a fenced storage area. All personnel and equipment will undergo

gross decontamination prior to moving to a new investigation location. Prior to leaving the Site,

2 Prior to use, Site personnel must have a qualitative respirator fit test.
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personnel and equipment will undergo full decontamination at the temporary decontamination

pad.

Decontamination Procedures

All personnel involved in intrusive activities and/or contaminated personnel shall decontaminate
prior to leaving the Site. The Decontamination Pad area shall have plastic sheeting on the
ground of sufficient size to contain the personnel, hand held equipment and decontamination

materials required. A typical Decontamination Area will require:

2 wash tubs (1 wash, 1 rinse);

several scrub brushes; -

disposable towels and plastic bags;

decontamination solution (e.g. Alconox);

hand soap;

skin wash water source; and

special rinse solutions for hand sampling tools (see SAP).

Personnel will follow the decontamination procedure below. At a minimum all personnel will
wash their hands and face prior to eating, smoking or leaving the Site. The HSC shall inspect

personnel and non-disposable protective equipment for cleanliness prior to release from the Site.

Step 1: Equipment Drop

Deposit equipment used on-site (hand tools, sampling devices and containers, monitoring
instruments, clipboards, etc.) on plastic drop cloths. Segregation at the drop reduces the
probability of cross contamination. During hot weather operations, a cool down station may be
set up.

Step 2: Outer Garment, Boots, and Gloves Wash and Rinse

Scrub boots, outer gloves and splash garments (if worn) with decontamination solution. Rinse
off with water.

Step 3: Outer Glove Removal _
Remove outer gloves (if worn). Deposit in container with plastic liner.

Step 4: Cartridge or Respirator Change (if applicable)

If worker leaves exclusion zone to change cartridges (or respirator), this is the last step in the
decontamination procedure. Worker’s canister is exchanged, new outer gloves donned, joints
taped, and worker returns to duty.

Step 5: Boot, Gloves and Inner Garment Removal (if applicable)
Boots, protective suit, inner gloves (if worn) removed and deposited in disposal containers.
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Step 6: Respirator Removal (if applicable)
Respirator is removed. Avoid touching face with fingers, respirator deposited on plastic sheet.

Step 7: Field Wash
Hands and face are thoroughly washed. Shower as soon as possible.

Monitoring equipment and hand tools shall be retrieved and decontaminated using methods

appropriate for the type of equipment. The HSC shall inspect the equipment for cleanliness.

Certain sampling equipment (e.g., hand sampling tools) may require specific decontamination

procedures and/or chemicals. Site personnel are to refer to the SAP for this information.

All chemicals brought to the Site will have the appropriate MSDS provided to the HSC. This
requirement also applies to drilling materials. The MSDS will be maintained in the field files at
a location accessible to the Site field investigation team members and subcontractors. Any
additional materials brought on Site will be accompanied by the abpropriate MSDS, which will
be provided to the HSC. |

All disposable personal protective equipment will be double bagged in plastic bags and disposed
of as municipal wastes. All decontamination materials will be drummed in 55-gallon drums.
The solids and liquids will be separated and subsequently disposed as Investigation Derived

Waste (IDW).
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B.5.0 CONTINGENCY AND EMERGENCY RESPONSE PLANS

If an unanticipated, potentially hazardous situation arises as indicated by visible contamination,

unusual or excessive odors, Site personnel shall temporarily cease operations, move away to a

safe area, and contact the HSC. The following procedures' have been established to deal with

emergency situations that might occur during field activities. Prior to starting work at a
particular facility, the local emergency response services will be contacted and informed that
field activities will be in progress. Site personnel will familiarize themselves with the location of
the nearest phones and medical facilities on arrival at the Site. In the event of a serious
emergency situation (e.g. medical problems beyond routine first aid, explosive gas
concentrétions, or fire beyond incipient stage), Site personnel shall contact the Cheiselhurst
Police Department, inform them of the nature of the emergency, and then notify the HSO. When

help arrives, Site personnel shall defer all emergency response authority to appropriaté

responding agency personnel. Emergency notification information is summarized in Table B-1.
B.5.1 Medical Emergency Response Plan

The nature of chemical contamination on this project is not anticipated to present an immediate
threat to human health. Other than removal of outer protective garments and gross contamination
(e.g., mud), immediate emergency treatment of injuries should therefore generally take

precedence over personal decontamination.

Should any person be injured or become ill during implementation of the field activities, initiate

the following emergency response plan and notify the HSC as soon as possible:

1. If able, the injured person should proceed to the nearest available source of first aid. If
the injured party is extremely muddy, remove outer garments and if necessary, wash the
injured area with soap and water. If the “injury” involves a potential overexposure to
hazardous gases or vapors, (headache, dizziness, nausea, disorientation), get the victim to
fresh air and take him or her to the Kennedy Family Health Service, 1000 Industrial
Drive, Waterford Works, NJ 08089, (856) 309-7700, for a complete physical
examination as soon as possible.

If the injury involves foreign material in the eyes, immediately flush the eyes with
emergency eye wash solution and/or rinse with copious amounts of potable water. Obtain
or administer first aid as required. If further medical treatment is required, see
professional medical assistance as discussed below. :

Golder Associates 300153
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Appropriate measures should be taken to protect the privacy of workers in connection -
with putting on and taking off of protective clothing. First aid providers shall wear latex
gloves when providing any first aid. Severe injuries involving large quantities of blood
require that first aid providers don Tyvek coveralls and safety glasses in addition to
gloves.

2. If the victim is unconscious or unable to move, or if there is any evidence of spinal
injury, do not move the injured person unless absolutely necessary to save his or her life,
until the nature of the injury has been determined. Administer rescue breathing using a
CPR barrier if the victim is not breathing, control severe bleedmg and immediately seek
medical assistance as discussed below.

3. If further medical treatment is required and

a. the injury is not severe, contact Kennedy Family Health Service (856) 309-7700
and take the injured party to the hospital by private automobile.

- Directions to the Hospital from Route 73 near the site (see Figure B-2):

N _e Travel South on Route 73 for approximately 0.6 _miles _
¢ Turn left (east) onto Pump Branch Road
¢ Drive 2.2 miles and turn right (south) onto U.S. 30
e Drive 0.3 miles and turn left onto Dayton Avenue
b. If the injury is severe, immediately call the Cheiselhurst Police Department at

(856) 767-2768 or 911 using a standard phone.

In both cases, if decontamination is not undertaken, appropriate precautions should be
taken to avoid transfer of contaminants to vehicles and other facilities. This can be done
by using plastic sheeting or the exposure blanket contained in the first aid kit.

4. Any injured person taken to the hospital .shall be accompanied by an individual
designated by the HSC to ensure prompt and proper medical attention. After proper
medical treatment has been obtained, the designated companion should notify the HSO
and prepare a written report. Site personnel shall maintain their medxcal insurance
identification whenever they are on Site.

In the event that any personnel are injured at a particular facility during any phase of the
Investigation, all available technical information and supporting documentation shall be
provided to any treating physicians, or treating health care workers or facilities.

B.5.2 Fire and Explosions

Dry chemical fire extinguishers are effective for fires involving ordinary combustibles such as
wood, grass, flammable liquids, and electrical equipment. They are appropriate for small,

localized fires such as a drum of burning refuse, a small burning gasoline spill, a vehicle engine
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fire, etc. No attempt should be made to use these extinguishers for well established fires or large

areas or volumes of flammable liquids.

In the case of fire, prevention is the best contingency plan. There will be no smoking at the Site
except in pre-designated areas. In the event of a fire, personnel shall attempt to extinguish the

fire with on-site fire extinguishers. If a fire cannot be controlled in this manner, personnel shall

notify the HSC and follow the procedure outlined below.

Catalytic converters on the underside of vehicles are sufficiently hot to ignite dry grass.
Personnel should avoid driving over dry grass that is higher than the ground clearance of the
vehicle, and be aware of the potential fire hazard posed by the catalytic converter, at all times.

Never allow a running vehicle to sit in a stationary position over dry grass or other combustible

materials.

In the event of a fire or explosion:

1. If the situation can be readily controlled with available resources without jeopardizing
the health and safety of Site personnel, take immediate action to do so. If not:

2. Isolate the fire to prevent spreading, if possible.

Clear the area of all personnel working in the immediate vicinity.

4. Immediately notify site emergency personnel and the Winslow Township Fire District.
(609) 561-4225 or 911 using a standard phone.

W

B.5.3 Chemical Exposure First Aid
In an event of exposure to chemicals through inhalation:

Move the victim to an up-wind location for fresh air.
Signal for help.

Initiate CPR to revive the victim, if necessary

Contact the Cheiselhurst Police Department, if necessary.

b i

For exposure through dermal route (including eyes):

1. Wash the affected area with copious fluids for at least ﬁfteen (15) minutes (Signal for
help if necessary).

2. If irritation persists, seek professmna] medlcal care.
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For ingestion:

1. Drink a large amount of water to dilute the contaminant(s).
2. Transport the victim to the hospital. Take a copy of this HASP to the hospital.

If decontamination is not undertaken prior to transporting the victim to the hospital, appropriate

precautions should be taken to avoid transfer of contaminants to vehicles and other Site.

B.5.4 Unforeseen Circumstances

The health and safety procedures specified in this plan are based on the information available at
the time. Unknown conditions may exist, and known conditions may change. This plan cannot
account for every unknown or anticipate every contingency. Should personnel suspect.or
encounter areas of substantially higher levels of contamination, or should any situation arise
which is obviously beyond the scope of the safety procedures specified hereih, work activities
shall be modified (such as by moving to another location) or halted pending discussions with the

HSO and implementation of appropriate protective measures.
B.5.5 Accident and Incident Reports

If an incident or accident occurs, the HSO and Project Manager shall be notified and the Incident
Report (shown in Attachment B-4) shall be completed. The report shall be completed by an eye
witness (if possible) along with assistance from the HSC. The report will be forwarded to the

HSO as soon as possible for further investigation or follow-up.
B.5.6 Emergency Contacts

Emergency notification information is summarized in Table B-1.

g:\projects\013-6054\work plan\hasp\hasptxtrev.doc
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TABLE B-1

EMERGENCY RESPONSE NUMBERS

013-6054

Golder Associates Inc

856-616-8166

Site Location Address

139 Route 73, Winslow Township, New Jersey

Mobile telephone located in

Field vehicles

Emergency

911 if using standard phone

Ambulance

911 if using standard phone

Fire (Winslow Township FD)

609-561-4225

Police (Chesilhurst PD)

856-767-2768

Hospital Name

Kennedy Family Health Services

Hospital Phone Number

| 856-309-7700

Project Manager

Robert J. Illes, P.G. (856-616-8166 ext. 390)

Site Health and Safety Coordinator

David Ley, P.G. (856-616-8166 ext.468)

Health and Safety Officer

Stuart Mitchell, P.G. (856-616-8166 ext. 478) |

Client Contact

Robert J. Illes, P.G. (856-616-8166 ext. 390)

EPA Information Line

800-424-8802

State Agency, NJDEP Hot Line

877-927-6337

Poison Control Center

800-962-1253

UTILITY MARKER EMERGENCY TELEPHONE NUMBERS

Utility Color Code Telephone Number
Water Blue 1-800-272-1000
Gas Yellow 1-800-272-1000
Electric Red 1-800-272-1000
Telephone/Cable Orange 1-800-272-1000
Sewer Green 1-800-272-1000
NJ One Call System: 1-800-272-1000

G:\PROJECTS\013-60S#AWORK PLAN\HASP\TAB-B1.DOC

Golder Associates

300157

Page 1 of 1



file://G:/PROJECTS/0

July 2002 013-6054
TABLE B-2
POTENTIAL SITE HAZARDS
v . Surface
- - Site Groundwater R
Hazard Drilling Walk Sampling Soil Sampling Water/SeQnment»
Sampling
Contaminants of Potential Concern X "X X X
Exposure
Mechanical Equipment/Construction X X X X X
Lifting and Material Handling X X X X
Slip/Trip/Fall X X X X X
Electrical X X X
Fire and Explosion X X X X X
Heat/Cold Stress X X X X X
| Vehicular Traffic X X X X

Noise X
Exposure to sun X X X X X
Poisonous Plants X X X X X
Snakes/Spiders/Insects X X X X X

g:\projects\013-6054\work plan\hasp\tab-b2.doc Golder Associates Page 1 of 1
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TABLE B-3
0 SITE CHEMICALS OF POTENTIAL CONCERN
Estimated Site Specific Exposure Hazard Information
Dermal Skin/Eye &
| Gases/Vapors| Absorption Respiratory
Dusts/Mists |of Solids or System Fire Reactivity/
Inhalation Liquids Ingestion Irritation ‘Hazard | Explosion

Chemicals of Interest CAS # Risks Risks Risks Risk Risks Risks
Antimony 7440-36-0 Low ' Low Low low | Low Low
|Arsenic 7440-38-2 Low Low Moderate Low Low | Low
Benzene 71-43-2 Moderate Moderate | Low Low Low Low
Benzidine 92-87-5 Low-Mod | Low-Mod | Low-Mod Low | Low Low
Beryllium 7440-41-7 Low Low Moderate Low Low Low
JCadmium 7440-43-9 Low Low Low Low Low Low
Chromium 7440-47-3 Low Low Low Low Low Low
1,1-Dichloroethene 75-35-4 Moderate Low Low Low Low Low
1,2-Dichloroethene (cis) 156-59-2 Moderate Low Low Low Low Low
2,4-Dimethyiphenol 105-67-9 Low-Mod Low-Mod Low Low Low Low
1,2-Diphenylhydrazine 122-66-7 Low-Mod Low Low Low Low Low
Ethylbenzene 100-41-4 Moderate Low Low Low Low Low
Isophorone 78-59-1 Low Low Low Low Low Low
Lead 7439-92-1 Low - Low Moderate Low - Low Low
Nickel 7440-02-0 Low Low - Low Low Low Low

" |Phthalate esters 117-81-7 Low Low Low | - Low Low Low
| Silver 7440-22-4 Low Low Low Low Low Low
Tetrachloroethene 127-18-4 Moderate Low Low Low Low - Low
Toluene 108-88-3 Moderate Moderate | Moderate Low Low Low
‘ Trichloroethene 79-01-6 Moderate ‘Low Low Low Low - Low
Xylenes 1330-20-7 Moderate Low Low Low Low Low

Physical properties for the Chemicals of Potential Concern are shown on the MSDS in Attachment B-5.
Effects of exposure to the Chemicals of Potential Concern are shown on the MSDS in Attachment B-5.
Airborne Exposure Limits for the Chemicals of Potential Concern are shown on Table B-4.

g:\projects\013-6054\riwp\hasp\Tab-B3rev.xls Golder Associates ) A Page 10f 1.
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Table B-4
Airborne Exposure Limits
. NIOSH REL OSHA PEL ACGIH TLV IDLH lonization Potential
Chemical TWA STEL TWA STEL Celling max peak (eVolts)
Benzene 0.1 ppm* 1 ppm 1 ppm Sppm NE NE 0.5 ppm (TWA) 500 ppm* 924
Dichloroethenes (1,2) 200 ppm NE 200 ppm NE NE NE 200 ppm (TWA) 1000 ppm 9.65
Ethylbenzene 100 ppm 125 ppm 100 ppm NE NE NE 100 ppm (TWA)/125 ppm (STEL) 800 ppm 8.76
Tetrachloroethene Ca - minimize NE 100 ppm NE 200 ppm 300 ppm (5min/3hour) 25 ppm (TWA)/100 ppm (STEL) 150 ppm* 9.32
Toluene 100 ppm 150 200 ppm NE 300 ppm 500 ppm (10 min) 50 ppm (TWA) 500 ppm 8.82
Trichloroethene 25 ppm NE 100 ppm NE 200 ppm 300 ppm (Smin/2hr) 50 ppm (TWA)/100 ppm (STEL) 1000 ppm* 9.45
Xylenes 100 ppm 150 100 ppm NE NE NE 100 ppm (TWA)/150 ppm (STEL) 900 ppm 8.56
Isophorone 4 ppm NE 25 ppm NE NE NE 5 ppm (Ceiling) 200 ppm 9.07
2,4-Dimethyl pheno! (1)
1,2-Diphenyl hydrazine (1)
Antimony 0.5 mg/m3 NE 0.5 mg/m3 NE NE NE 0.5 mg sb/m3 (TWA) 50 mg/m3 NA
Arsenic NE 0.002 mg/m3 | 0.01 mg/m3 NE NE NE 0.01 mg As/m3 (TWA) 5mg As/m3 NA
Cadmium NE NE 0.005 mg/m3 NE NE NE 0.01 mg/m3 (total dust)/0.002 mg/m3 (respirable dust) 9 mg/m3 NA
Chromium (IIT) 0.5 mg/m3 NE 0.5 mg/m3 NE NE NE ' 0.5 mg/m3 (TWA) 25 mg/m3 NA
Beryllium 0.0005 mg/m3 (not to exceed) ] 0.002 mg/m3) NE 0.005 mg/m3 | 0.025 mg/m3 (30 min) 0.002 mg/m3 (TWA) 4 mg/m3 NA
Lead 0.05 mg/m3 NE 0.05 rng/m3 NE NE NE 0.05 mg/m3 (TWA) 100 mg/m3 NA
Nickel 0.015 mg/m3 NE 1 mg/m3 NE NE NE 1.5 mg/m3, inhalable (TWA) 10 mg/m3 NA
Silver 0.01 mg/m3 NE 0.01 mg/m3 NE NE NE 0.1 mg/m3 (metal!)/0.01 mg/m3 (soluble compounds) 10 mg/m3 NA
Notes:
(1) - No Dala Available
All concentrations are expressed in pprm with the exception of [P which is presented in eV.
NIOSH REL - National Institute of Occupational Safety and Health Recommended Exposure Limit
NIOSH TWA - refers to the Time weighted average concentrations for up to a 10-hour workday during a 40-hour work week.
OSHA PEL - Occupaliohal Safety and Health Adminstration Permissable Exposure Limit
OSHA TWA - refers to concentrations that must not be exceeded during any 8-hour workshift of a 40-hour workweek.
STEL - for both NIOSH and OSHA refers to the short-term exposure limit 15-minute TWA exposure that should not be exceeded at any time during a workday
max peak - refers to the amount of exposure above the ceiling value that is acceptable for the indicated time in minutes within a established period of time in a 8-hour
workday. The amount of exposure should never exceed the maximum peak.
Ceiling REL - refers to the exposure concentration that should not be ‘exceeded at any time.
ACGIH TLV - American Conference of Govemmental Industrial Hygienists Threshold Limit Value
IDLH - Immediately Dangerous to Life or Health concentrations
minimize - minimize exposure to the lowest achievable concentration.
* or Ca - indicates that NIOSH considers the chemical to be a potential occLipational carcinogen and the exposure limit is considered. the west achievable exposure.
NE - none established
G:\Projects\013-6054\WORKPLAN\Hasp\TableB4_BS_B6rev.xis Golder Associates Page 1 of 1
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Table B-5
“Comparative Risk Analysis

This table details site activities and anticipated associated risks by class: Biologial,
Chemical, or Physical. Personal Protective Equipment level, weather, air temperature
and season may effect the magnitude of some types of risk. Site personnel shall use

prudent judgement at all times.

Task/Activity Hazard
Biological Chemical Physical
Walk Through L-M L-M L
Groundwater Sampling L-M L-M L-M
Soil Sampling L-M L-M L-M
Surface Water/Sediment Sampling L-M L-M L-M
Drilling LM L-M Lh |

G:013-6054/workplan/Hasp/TableB4_BS_B6rev.xls

Many of the chemicals identified in the on site media can enter through the skin.
This route of entry must be protected whenever skin contact is probable.

L: Low
M: Moderate
H: High

Golder Associates
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Table B-6
Air Monitoring and Associated Action Leve! Requirements
Initial Air Upgmaded
Lovel of Monitoring Upgrade " Level of Remarks (See footnote 1)
Task Protection Equipment Criteria Protection
Walk Through D-1 NA Condition Dependent Condition Dependent
Soil Sampling Modified D-1 PID VOCs continuously > than 5 ppm for more than § minutes c Section B3.3
Groundwater Sampling or D-2@ above background or any peak > than 25 ppm
Surface Water Sampling above background
Sediment Sampling
PID/Draeger Tube - VOCs continuously > 1 ppm and < or = to 5 ppm Benzene > 1ppm
Benzene above background level for more than 5 minutes, a Temporarily cease work until
detector tube for benzene shall be used lo determine concentration subsides and
airbome concentrations. evacuate immediate area or C2
PID/Draeger Tube - Continuously greater than 25 ppm, or frequent peaks Temporarily cease work until
Benzene > than 50 ppm, or benzene concentrations > 100 ppm concentration subsides and
- . evacuate immediate area or B2
Drilling/Well Installation D-1or PID VOCs continuously > than 5 ppm for more than 5 minutes c Section B3.3
and Development D-2® above background or any peak > than 25 ppm
above background ’
PID/Draeger Tube - VOCs continuously > 1 ppm and < or = to 5 ppm Benzene > 1ppm
Benzene above background level for more than 5 minutes, a Temporarily cease work until
detector tube for berzene shall be used to determine concentration subsides and
airborme concentrations. evacuate immediate area or C
PiD/Draeger Tube - Continuously greater than 25 ppm, or frequent peaks Temporarily cease work until
Benzene > than 50 ppm, or berzene concentrations > 100 ppm concentration subsides and
) evacuate immediate area or B
MIE PDM-3 miniram <2 mg/m? above background Wear Leve! D-12 PPE
(or equivalent) _
>2mg/m? to 100 mg/m? sustained for 10 minutes Use wel methods (water spray) or other
or peaks > 25 mg/m° engineering controls to reduce levels
Use Level C PPE if water spray fails to
reduce dust concentrations
> 100 mg/m> peak or sustained _ Cease work and contact the HSO N
Drill Rig/ D-2
Equipment NA NA NA
Decontamination
Notes:
(4) The HSO must be advised of conditions that warrant a.change in PPE and approve the revised procedure.
(2) Field personnel may upgrade to polycoated Tyvek or Tyvek coveralls where it is probable that there will be substantial contact with subsurface soils or groundwater
containing elevated fevles of COPCs.
Condition Dependent: Personnel are to use prudent judgement and select additional PPE based on current Site conditions (e.g., wet or muddy) to prevent uninecessary contamination.
Site personnel are permilted, with HSO approval , to substitute prolective aprons and/or gauntlets when exposure to water/sediment samples is readily controlled. This substitution
is permitted to reduce the possibility of heat stress caused by working in full coverall protection.
Golder Associates

G:\PROJECTS\013-6054\workptan\HASP\TableB4_B5_B6rev.xis

Page 1 of 1


file://G:/PROJECTS/0

HA ’

N R : o
prendce o

‘r/’?--["‘b
=

REFERENCE

1.) MAP TAKEN FROM U.S.G.S. 7.5 MINUTE QUADRANGLE
OF WILLIAMSTOWN, NEW JERSEY, DATED 1981.

300163

. 308 Nox 0136054 SCALE: AS SHOWN

CAD BY: AM DATE: 02/21/01

e e R _ SITE LOCATION MAP
— REV BY: DR SUBMITLE: 01

Golder Associates LIGHTMAN DRUM COMPANY |*" B-1




300164

.‘

g

 ‘ O s g S i %
> S e S . gy

hesilhuFsty 7~

__";""*-ff ‘H oz

Ve e

'«l‘t o ~
B e

4:'-';1'

i remila e B .H-P l/l——‘—_T’-

| e i = "’

| i 5 i | y -E"

22001 MapQuestcom, Inc_; @2001 GDT, Inc. B )15 S T i
REFERENCE

MAP TAKEN FROM MAPQUEST OF WILLIAMSTOWN, NEW 2400
JERSEY.

JOB No.:

approximate scale
013—6054 SCRLE:

AS SHOWN
CAD BY: AM DATE:

02/21/01
CHK BY: \M

FILE No.:
REV BY:

NJ04—700 HOSPITAL ROUTE MAP
%/ DR SUBTITLE: o1
Golder Associates

LIGHTMAN DRUM COMPANY |

B-2




ATTACHMENT B-1

. FIELD PROCEDURE CHANGE AUTHORIZATION FORM
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ATTACHMENT B-1
'FIELD PROCEDURES CHANGE AUTHORIZATION
Instruction Number: | Date:

Duration of Authorization Requested __ Today only

____Duration of Task

Description of Procedures Modification:

Justification:

Person Requesting Change: - Verbal Authorization Received From:
Name | Name Time
Title Title
Signature _ | Approved By

(Signature of person named above to be obtained
within 48 hours of verbal authorization)
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SITE HEALTH AND SAFETY PLAN ACKNOWLEDGEMENT
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ATTACHMENT B-2

‘ SITE HEALTH AND SAFETY PLAN ACKNOWLEDGEMENT

I have read understand and agree to follow the provisions detailed in the Health and
Safety Plan for the Lightman Drum Company Site.

I am aware of emergency procedures, equipment locations, and emergency
telephone numbers.

I understand that my failure to comply with these provisions may lead to disciplinary
actions and/or my dismissal from the Site.

Printed Name Organization Signature Date

This form is to be kept on file on Site. Copies should be made available to personnel
from all companies involved with Site work.

l' 300168
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REPORT FORM FOR UNSAFE CONDITIONS AND PRACTICES
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ATTACHMENT B-3

REPORT FORM FOR UNSAFE CONDITIONS AND PRACTICES

DESCRIPTION OF UNSAFE CONDITION OR PRACTICE

DESCRIPTION OF CIRCUMSTANCES SURROUNDING UNSAFE CONDITION OR

PRACTICE

IS THIS AN EXISTING CONDITION OR POTENTIAL HAZARD?

REPORTED TO

REPORTED BY DATE

COMMENTS

REPORT RECEIVED BY (Health and Safety Officer)

DATE

(Signed)
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INCIDENT REPORT FORM
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‘Employee's name:

ATTACHMENT B-4

INCIDENT REPORT FORM

In the event of any injury, accident or illness requiring medical attention beyond minor first aid,
please complete this form. Retain two copies for your files and send the original to Karen Dierst

in the Seattle office.

Employee's office mailing address:

EMPLOYEE INFORMATION:

Location of office (if different):

Length of time with Employer:

S.S.#: - - Sex: M F

Home address:;

" Birth Date:

Occupation:

Department or group:

PROJECT INFORMATION:

Project Manager:

Field Supervisor:

Project Descripﬁon (briefly describe the project, location, employee's role, etc.):

300172
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ACCIDENT/EXPOSURE INFORMATION:

Description of accident/incident (briefly describe how the accident/incident occurred, what task the
employee was working on at the time, working conditions, etc.)

INJURY/ILLNESS INFORMATION:

Description of injury/illness (please describe the nature of the injury/illness, body part(s) affected, and
the object/agent which caused the injury/illness):

Name and address of attending physician:

Name and address of hospital (if admitted):

Report prepared by:
Title:_
Date:

300173
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24 Hour Emergoncy Tolephone: $08-850.2151
CHEMTREC: *-800-423-4300

MSDYS | Material Safety Data Sheet /' Ciiwc domecie

Cutside U.S. and Canadts
Chemtree: 703-527-3887

From: Mellinckrodt Baker, Inc.
222 Rod SchoolLano -
Phillipsburg, NJ 08865

{ GI4T ooy 9 Bea dwert 6F thamal ameighicis
D ifmaiving 3 2. eak, I, SXpesire of secxen
§invedving ohemieals.

All ron-emergoncy sursticns shoule be drected to Customer Servica (1.600-552.2527) for assisiarce.

Antimony

MSDS Number: A7152 --- Effective Date: 08/02/00

1. Product Identification

Synonyms: Stibium, C.I. 77050
CAS No.: 7440-36-0
Molecular Weight: 121.75
Chemical Formula: Sb
Product Codes: 0848

2. CQmpositio’n/Information on Ingredients

Ingredient CAS No Percent Hazardous

Antimony , 7440-36-~0 90 - 100% Yes

3. Hazards Identification

Emergency Overview

POISON! DANGER! MAY BE FATAL IF INHALED. CAUSES IRRITATION.
TARGET ORGAN(S): Respiratory system, cardiovascular system, eyes, skin.

J.T. Baker SAF-T-DATA(™) Ratings (Provided here for your convenience)

http://www jtbaker.com/msds/a7152.htm 300175 12/4/01
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Health Rating: 3 - Severe (Poison)

Flammability Rating: 1 - Slight

Reactivity Rating: 2 - Moderate

Contact Rating: 1 - Slight:

Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES
Storage Color Code: Blue (Health)

Potential Hea_lth Effects

Inhalation:
Is harmful may be fatal.
Ingestion:
None identified.-
Skin Contact:
Prolonged contact may. cause dermatitis.
Eye Contact:
None identified.
Chronic Exposure:
' Kidney damage, liver damage.
Aggravation of Pre-existing Conditions:
No information found.

4. First Aid Measures

Inhalation: : - l
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. Prompt action is essential. l
Ingestion:

If large amounts were swallowed, give water to drink and get medical advice.

Skin Contact: l
In case of contact, flush skin with water.

Eye Contact:

In case of eye contact, immediately flush with plenty of water for at least 15 minutes. |

5. Fire Fighting Measures

Fire:

Not expected to be a fire hazard.

Explosion:

Can be an explosion hazard, especially when heated. :

Fire Extinguishing Media: .
Use extinguishing media appropriate for surrounding fire.

Special Information:

No information found.

300176
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6. Accidental Relea_se Measures

Wear self-contained breathing apparatus and full protective clothing. With clean shovel,
carefully place material into clean, dry contamer and cover; remove from area. Flush spill
area w1th water. :

7. Handling and Storage

Keep container tightly closed. Store in secure poison area. Keep product out of light.
Containers of this material may be hazardous when empty since they retain product residues
(dust, solids); observe all warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:
-OSHA Permissible Exposure Limit (PEL):
0.5 mg/m3 (TWA)

-ACGIH Threshold Limit Value (TLV):

0.5 mg/m3 (TWA)

Ventilation System:

A system of local and/or general exhaust is recommended to keep employee exposures
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred
because it can control the emissions of the contaminant at its source, preventing dispersion
of it into the general work area. Please refer to the ACGIH document, Industrial
Ventilation, A Manual of Recommended Practices, most recent edition, for details.
Personal Respirators (NIOSH Approved):

For conditions of use where exposure to the substance is apparent, consult an industrial
hygienist. For emergencies, or instances where the exposure levels are not known, use a
full-facepiece positive-pressure, air-supplied respirator. WARNING: Air purifying
respirators do not protect workers in oxygen-deficient atmospheres.

Skin Protection: \

Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls,
as appropriate, to prevent skin contact.

Eye Protection: '

Use chemical safety goggles and/or full face shield where dusting or splashing of solutions
is possible. Maintain eye wash fountain and quick-drench facilities in work area.

9. Physical and Chemical Properties

Appearance:

http://www jtbaker.com/msds/a7152.htm - 300177 12/4/01
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Silvery-white metal.-
Odor:
No information found.
. Solubility:
Negligible (< 0.1%)
Specific Gravity:
6.68
pH:
No information found.
% Volatiles by volume @ 21C (70F):
0
Boiling Point:
1635C (2975F)
Melting Point:
630C (1166F) -
Vapor Density (Air=1):
4.2

Vapor Pressure (mm Hg):
Not applicable.
Evaporation Rate (BuAc=1):
" No information found.

10. Stability and Reactivity

Stability: ' _

Stable under ordinary conditions of use and storage. -

Hazardous Decomposition Products:

No information found.

Hazardous Polymerization:

Will not occur.

Incompatibilities:

Strong oxidizing agents, strong acids, halogen acids, chlorine, fluorine.
Conditions to Avoid:

Heat, Light.

11. Toxicological Information

---NTP Carcinogen---
Ingredient Known Anticipated IARC Category

e e ot = = T = s - ——— —— = = ——— —_———— e ——— _——— e e i -

Antimony (7440-36-0) " No No None

12. Ecological Information

http://www.itbaker.com/msds/a7152.htm - 300178 12/4/01
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Environmental Fate:
No information found.
Environmental Toxicity:
No information found.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be managed in an appropriate
and approved waste disposal facility. Processing, use or contamination of this product may
change the waste management options. State-and local disposal regulations may differ from
federal disposal regulations. Dispose of container and unused contents in accordance with
federal state and local requirements. :

14. Transport Information

'Not regulated.

15. Regulatory Information

———————— \Chemical Inventory Status - Part l1\----------—--—-o——mm
Ingredient _ _ TSCA EC Japan Australia

Antimony (7440~-36-0) ) : ’ Yes Yes No Yes .

. --Canada--
Ingredient Korea DSL NDSL Phil.
Antimony (7440-36-0) Yes Yes No Yes

———————— \Federal, State & International Regulations - Part I\---=-wceeee———o-

_ -SARA 302-  ——==—- SARA 313------
Ingredient o RQ TPQ List Chemical Catg.
Antimony (7440-36-0) ' No No Yes Antimony com

———————— \Federal, State & International Regulgtions - Part 2\-=-—---mm e

. -RCRA- ~-TSCA-
Ingredient CERCLA 261.33 8 (d)
Antimony (7440-36-0) 5000 No ‘No
Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No

Reactivity: No (Pure / Solid)

http://www.jtbaker.com/msds/a7152.htm 300179 12/4/01
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Australian Hazchem Code: No information found.

Poison Schedule: No information found.

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products
Regulations (CPR) and the MSDS contains all of the information required by the CPR.

16. Ot]hér Information

Label Hazard Warnmg

POISON! DANGER! MAY BE FATAL IF I\IHALED CAUSES IRRITATION. TARGET
ORGAN(S): Respiratory system, cardiovascular system, eyes, skin.

Label Precautions:

Avoid contact with eyes, skin, clothing. _
Do not breathe dust. Keep in tightly closed container. Use with adequate ventilation. Wash
thoroughly after handling.

Label First Aid:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. Prompt action is essential. In case of contact, immediately flush eyes
or skin with plenty of water for at least 15 minutes. Remove contaminated clothing and
shoes. Wash clothing before reuse.

Product Use:

Laboratory Reagent.

Revision Information:

No changes.

Disclaimer: ,
8 o ek ok o sk ke 2 ke ok sk s sk ok e ok ok ok ok e ok ok ok ok K ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok ook ok sk ok ok ok ok ok sk skok ook ok ok deokok ek ok ok

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but I
makes no representation as to its comprehensiveness or accuracy. This document is

intended only as a guide to the appropriate precautionary handling of the material by l
a properly trained person using this product. Individuals receiving the information

must exercise their independent judgment in determining its appropriateness for a

particular purpose. MALLINCKRODT BAKER, INC. MAKES NO l
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED,

INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH l
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT

TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT

BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING |
FROM USE OF OR RELIANCE UPON THIS INFORMATION. '

e s e e o e ok ok ok ok ke sk o o o o ok ok sk o o ok sk ok ok e ok ok sk ok ook ok ok ok ok ok ok o ok ok ok ok ok ok ok o ok sk ok o ok ke ok ok o sk o e ok ok o ok sk ok ok sk ok R

Prepared by: Strategic Services Division
Phone Number: (314 539-1600 (U.S.A.) .

: 180
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International Chemical Safety Cards

ICSC: 0013

ARSENIC
Grey arsenic
Metallic arsenic
As
Atomic mass: 74.9
CAS # 7440-38-2 '
RTECS # CG0525000
ICSC #0013
UN # 1558 _
EC # 033-001-00-X °
TYPES OF :
ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
PTOM FI
EXPOSURE SYMPTOMS RE FIGHTING
; Combustible. Gives off irritating [NO open flames. NO contact Powder, water spray, foam,
"FIRE or toxic fumes (or gases) in a with strong oxidizers. NO carbon dioxide.
fire. contact with hot surfaces.
Risk of fire and explosion is Prevent deposition of dust;
slight if in the form of fine closed system, dust explosion-
EXPLOSION powder or dust when exposed to ||proof electrical equipment and
hot surfaces or flames. lighting. '
' AVOID ALL CONTACT! IN ALL CASES CONSULT A
EXPOSURE _ DOCTOR!
Cough. Diarrhoea. Shortness of [i+"losed system and ventilation. [{Fresh air, rest. Artificial
o INHALATION/breath. Sore throat. Vomiting. » respiration if indicated. Refer for
: Weakness. Grey skin. medical attention.
. Redness. Protective gloves. Protective Remove contaminated clothes.
e SKIN clothing. Rinse skin with plenty of water
or shower.
Redness. or eye protection in combination ||First rinse with plenty of water
with breathing protection if for several minutes (remove
e EYES
powder. contact lenses if easily possible),
then take to a doctor.
Diarrhoea, Nausea. Sore throat. |{Do not eat, drink, or smoke Rinse mouth. Induce vomiting
e INGESTION Unconsciousness. Vomiting during work. Wash hands before {|(ONLY IN CONSCIOUS
(further see Inhalation). eating. PERSONS!). Refer for medical
attention.
PACKAGING &
SPILLAGE DISPOSAL STORAGE GING

LABELLING

Evacuate danger area! Sweep spilled
substance into sealable containers.
Carefully collect remainder, then
remove to safe place. Do NOT let this
chemical enter the environment (extra
personal protection: complete
protective clothing including self-
contained breathing apparatus).

Provision to contain effluent from fire
extinguishing. Separated from strong
oxidants, acids, halogens, food and
feedstuffs. Well closed. Keep in a well-
ventilated room.

Do not transport with food and
feedstuffs.

T symbol

R:23/25

S: (1/2-)20/21-28-45

UN Hazard Class: 6.1

UN Packing Group: [1

Marine potlutant.

http://siri.uvm.edu/msds2/mf/cards/file/0013.html
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[ . SEEIMPORTANT INFORMATION ON BACK | } I
ICSC: 0013 Prepared in the context of cooperation between the International Programme on Chemical Safety & the
i * i o Commission of the European Communities © IPCS CEC 1993 ) i l

International Chemical Safety Cards

ARSENIC | ' ICSC: 0013

PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
ODOURLESS, BRITTLE, GREY, _ The substance can be absorbed into the body by
I METALLIC-LOOKING CRYSTALS. inhalation of its aerosol, through the skin and
' by ingestion. I
M | PHYSICAL DANGERS: ' :
INHALATION RISK:
P Evaporation at 20°C is negligible; a harmful
. CHEMICAL DANGERS: concentration of airborne particles can, .
O Upon heating, toxic fumes are formed. Reacts however, be reached quickly.
violently with strong oxidants and halogens :
R causing fire and explosion hazard. Reacts with EFFECTS OF SHORT-TERM EXPOSURE:
nitric acid, hot sulfuric acid. Toxic arsine gas  The substance irritates the eyes, the skin and I
T may be formed in contact with acid or acidic  the respiratory tract. The substance may cause
.substances and certain metals, such as effects on the circulatory system, nervous
A galvanized or light metals. system, kidneys and gastrointestinal tract , I
: resulting in convulsions, kidney impairment,
N OCCUPATIONAL EXPOSURE LIMITS severe hemorrhage, losses of fluids, and
(OELs): . electrolytes, shock and death. Exposure may
T TLV: ppm; 0.01 mg/m3(as TwA) Al (ACGIH result in death. The effects may be delayed. '
1994-1995). ' Medical observation is indicated.
EFFECTS OF LONG-TERM OR
D REPEATED EXPOSURE: _
: Repeated or prolonged contact with skin may
A cause dermatitis. Repeated or prolonged contact
may cause skin sensitization. The substance i
T may have effects on the mucous membranes,
skin, kidneys, liver, resulting in neuropathy,
A pigmentation disorders, perforation of nasal
septum and tissue lesions. This substance is
carcinogenic to humans.
PHYSICAL Sublimation point: 613°C Solubility in water: none '
PROPERTIES Relative density (water = 1): 5.7 g
ENVIRONMENTAL || The substance is toxic to aquatic organisms. [t is strongly advised not to let the chemical enter
DATA into the environment because it persists in the environment.
[ | NOTES |
The substance is combustible but no flash point is available in literature. Depending on the degree of exposure, periodic
medical examination is indicated. Do NOT take working clothes home. Refer also to cards for specific arsenic E
compounds, e.g., Arsenic pentoxide (ICSC # 0377), Arsenic trichloride (ICSC # 0221), Arsenic trioxide (ICSC # 0378),
Arsine (ICSC # 0222).
I o ADDITIONAL INFORMATION ]
] L l
ICSC: 0013 ARSENIC ||
: ©IPCS, CEC, 1993
http+//siri uvm.edw/msds2/mf/cards/file/0013 html 300182 12/4/01
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International Chemical Safety Cards

BENZENE | ICSC: 0015

BENZENE
Cyclohexatriene
Benzol
CeHg
Molecular mass: 78.1
CAS #71-43-2
RTECS # CY 1400000
ICSC # 0015
UN #1114 .
EC # 601-020-00-8
TYPES OF
ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
MS RE
EXPOSURE SYMPTO | FIRE FIGHTING
i FIRE Highly flammable. NO open flames, NO sparks, and||Powder, AFFF, foam, carbon
NO smoking. dioxide.
Vapour/air mixtures are Closed system, ventilation, . ||In case of fire: keep drums, etc.,
explosive. Risk of fire and explosion-proof electrical cool by spraying with water.
explosion: see chemical dangers. |lequipment and lighting. Do NOT
EXPLOSION : use cempressed air for filling,
' discharging, or handling. Use
non-sparking handtools.
| EXPOSURE || - [|[AvOID ALL CONTACT! Il
Dizziness. Drowsiness. Ventilation, local exhaust, or Fresh air, rest. Refer for medical
' Headache. Nausea. Shortness of [|breathing protection. ~ |lattention. :
e INHALATION breath. Convulsions.
Unconsciousness.
MAY BE ABSORBED! Dry Protective gloves. Protective Remove contaminated ciothes.
SKIN skin (further see Inhalation).  ‘[Iclothing. Rinse skin with plenty of water
* or shower. Refer for medical
attention.
face shield, or eye protection in |[First rinse with plenty of water
£ combination with breathing for several minutes (remove
* EYES protection. contact lenses if easily possible),
then take to a doctor.
Abdominal pain. Sore throat. Do not eat, drink, or smoke Rinse mouth. Do NOT induce
e INGESTION [|Vomiting (further see during work. vomiting. Refer for medical
Inhalation). ’ attention.
PACKAGING &
A STORAGE
SPILLAGE DISPOSAL LABELLING
Collect leaking and spilled liquid in Fireproof. Separated from food and Do not transport with food and
sealable containers as far as possible. [|feedstuffs, oxidants and halogens. feedstuffs.
Absorb remaining liquid in sand or F symbol
inert absorbent and remove to safe T symbol
place. Do NOT wash away into sewer . R:45-11-48/23/24/25
(extra personal protection: complete S:53-45
300183
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protective clothing including self- UN Hazard Class: 3
'contained breathing apparatus). UN Packing Group: 11
L : SEE IMPORTANT INFORMATION ON BACK 1
. Prepared in the context of cooperation between the International P Chemical Safety & th
ICSC: 0015 Commission of the European Communities © [PCS CEC I;g;a rogramme on Themieal Saie e

International Chemical Safety Cards

BENZENE | | | | ICSC: 0015

PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
COLOURLESS LIQUID , WITH The substance can be absorbed into the body by ||
- CHARACTERISTIC ODOUR. : inhalation and through the skin. '
o PHYSICAL DANGERS: INHALATION RISK:
t T The vapour is heavier than air and may travel A harmful contamination of the air can be
! M along the ground; distant ignition possible. reached rather quickly on evaporation of this
P substance at 20°C; on spraying or dispersion,
) o .CHEMICAL DANGERS: however, much faster.
' R Reacts violently with oxidants and halogens
T -causing fire and explosion hazard. EFFECTS OF SHORT-TERM EXPOSURE: “
A The substance irritates the skin and the
N » OCCUPATIONAL EXPOSURE LIMITS respiratory tract. Swallowing the liquid may
T (OELs): . cause aspiration into the lungs with the risk of
TLV: 10 ppm; 32 mg/m? (as TWA) A2 chemical pneumonitis. The substance may
D (ACGIH 1991-1992). _ cause effects on the central nervous system.
A . Exposure far above the occupational exposure H
T limit may result in unconsciousness.
A EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE:
The liquid defats the skin. The substance may .
have effects on the blood forming organs, liver
and immune system. This substance is
carcinogenic to humans.
Boiling point: 80°C Relative density of the vapour/air-mixture at
_ Melting point: 6°C 20°C (air=1): 1.2
PHYSICAL Relati}/? dgnsity (water = 1): 0.9 Flash .poi.nf: -11°C (c.c.)°C _
PROPERTIES Solubility in water, g/100 ml at 25°C: 0.18 Auto-ignition temperature: about 500°C
Vapour pressure, kPa at 20°C: 10 Explosive limits, vol% in air: 1.2-8.0
Relative vapour density (air = 1): 2.7 Octanol/water partition coefficient as log Pow:
2.13 ’
ENVIRONMENTAL
] DATA
L ' NOTES
Use of alcoholic beverages enhances the harmful effect. Depending on the degree of exposure, periodic medical
examination is indicated. The odour warning when the exposure limit value is exceeded is insufficient. ‘
Transport Emergency Card: TEC (R)-7
NFPA Code: H2; F3; RO;
L ' ADDITIONAL INFORMATION j '
L L l

http://hazard.com/msds/mf/cards/file/0015.html . 300184 12/4/01
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ICSC: 0015 BENZENE

© IPCS, CEC.. 1993

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
IMPORTANT ||for the use which might be made of this information. This card contains the collective views of the
LEGAL IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included
NOTICE: in national legislation on the subject. The user should verify compliance of the cards with the
relevant legislation in the country of use.

?
%

300185
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International Chemical Safety Cards

BENZIDINE

ICSC: 0224

CAS #92-87-5
RTECS # DC9625000
ICSC # 0224

UN # 1885.

EC # 612-042-00-2

BENZIDINE
(1,1'-Biphenyl)-4,4'-diamine
4,4'-Diaminobipheny!

- p-Diaminodipheny|
C 12HI2N2/NH2C6H4-C6H4NH2
Molecular mass: 184.2

gases) in a fire!

TYPES OF
ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
EXPOSURE SYMPTOMS FIRE FIGHTING
‘ Combustible. See Notes. Gives |{1%O open flames. Powder, carbon dioxide.
FIRE off irritating or toxic fumes (or

| EXPLOSION ||

L

u ' ]

AVOID ALL CONTACT!
EXPOSURE | I IN AI%L C!ASES CONSULT A
: tilation. = ‘ -
e INHALATION|| Closed system and ventilation :&:ﬁjﬁg’ rest. Refer for medical

MAY BE ABSORBED! Protective gloves. Protective Remove contaminated clothes.
’ clothing. Rinse skin with plenty of water
* SKIN or shower. Refer for medical
attention.
Face shield or eye protection in ||First rinse with plenty of water
" EYES combination with breathing for several minutes (remove
protection if powder. contact lenses if easily possible),
then take to a doctor.
Do not eat, drink, or smoke Rinse mouth. Give a slurry of
: during work. Wash hands before [factivated charcoal in water to
e INGESTION eating. - . ||drink. Induce vomiting (ONLY
IN CONSCIOUS PERSONS!).
Refer for medical attention.
. PACKAGI &
SPILLAGE DISPOSAL STORAGE GING

LABELLING

Evacuate danger area! Consult an
expert! Sweep spilled substance into
sealable containers; if appropriate,
moisten first to prevent dusting.
Carefully collect remainder, then
remove to safe place. Do NOT let this
chemical enter the environment (extra

http://siri.uvm.edu/msds2/mf/cards/file/0224 html

Separated from strong oxidants, food
and feedstuffs. Keep in the dark. Well
closed.

300186

Unbreakable packaging; put breakabie
packaging into closed unbreakable
container. Do not transport with food
and feedstuffs.

T symbol

R: 45-22

S:53-45

12/4/01
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International Chemical Safety Cards (WHO/IPCS/ILO) - Page 2 of 3
personal protection: complete Note: E
protective clothing including self- UN Hazard Class: 6.1
contained breathing apparatus). : UN Packing Group: 11
l ' ' SEE IMPORTANT INFORMATION ON BACK J
Prepared in tt text of cooperation between the International Programme on Chemical Safety & tI
ICSC: 0224 Cor‘r)n:neissi'gn :;_%(:2 E;ropean Communities © IPCS CEC 1993 emeal SHE "

International Chemical Safety Cards

BENZIDINE ICSC: 0224
PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: .
I WHITE OR REDDISH CRYSTALLINE The substance can be absorbed into the body by
POWDER, TURNS DARK ON EXPOSURE inhalation of its aerosol, through the skin and
M TO AIR AND LIGHT. _ by ingestion.
P PHYSICAL DANGERS: INHALATION RISK:
Evaporation at 20°C is negligible; a harmful
(&) concentration of airborne particles can,
CHEMICAL DANGERS: however, be reached quickly when dispersed,
R The substance decomposes on heating and on  especially if powdered.
buming producing toxic fumes including .
T nitrogen oxides. Reacts violently with strong ~ EFFECTS OF SHORT-TERM EXPOSURE:
A oxidants, especially nitric acid.
OCCUPATIONAL EXPOSURE LIMITS EFFECTS OF LONG-TERM OR
N (OELs): REPEATED EXPOSURE: -
T TLV: ppm; mg/m3 A1 (confirmed human This substance is carcinogenic to humans.

carcinogen) (ACGIH 1994-1995).

D
A -’
T
A
" || Boiling point: 401°C Solubility in water: none
PHYSICAL Melting point: 128°C (see Notes)°C Relative vapour density (air = 1): 6.36
PROPERTIES Relative density (water=1): 1.25 Octanol/water partition coefficient as log Pow:
1.34 :

ENVIRONMENTAL || The substance is toxic to aquatic organisms.
DATA ' '

| NOTES B

Given melting point when anhydrous and rapidly heated, when slowly heated: 115420°C. Addition of small amounts of a
flammable substance or an increase in the oxygen content of the air strongly enhances combustibility.

Transport Emergency Card: TEC (R}-61G11b '

| ADDITIONAL INFORMATION J

= ” 1 |
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ICSC: 0224

BENZIDINE |f
© IPCS, CEC, 1993 } A b

IMPORTANT
LEGAL
NOTICE:

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
for the use which might be made of this information. This card contains the collective views of the
IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included
in national legislation on the subject. The user should verify compliance of the cards with the
relevant legislation in the country of use.

htto://siri.uvm.edw/msds2/mf/cards/file/0224 htm! 12/4/01
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BERYLLIUM

ICSC: 0226

CAS # 7440-41-7
RTECS # DS1750000
ICSC #0226

UN # 1567

EC # 004-001-00-7

BERYLLIUM
Glucintum
(powder)

Be
Atomic mass: 9.0

may be delayed (see Notes).

TYPES OF :
ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
SYMPTOMS
EXPOSURE FIRE FIGHTING
FIRE Combustible. NO open flames. Special powder, dry sand, NO
other agents.
Finely dispersed particles form ||Prevent deposition of dust;
explosive mixtures in air. closed system, dust explosion-
EXPLOSION proof electrical equipment and
lighting.
PREVENT DISPERSION OF  |[IN ALL CASES CONSULT A
EXPOSURE DUST! AVOID ALL DOCTOR!
' CONTACT!
Cough. Shortness of breath. Sore [Local exhaust. Breathing Fresh air, rest. Refer for medical
o INHALATION]|jthroat. Weakness. Symptoms protection. attention.

1

Redness.

Protective gloves. Protective

Remove contaminated clothes.

e SKIN clothing. Rinse skin with plenty of water
or shower. -
Redness. Pain. Face shield or eye protection in |[First rinse with plenty of water
e EYES combination with breathing for several minutes (remove
protection if powder. contact lenses if easily possible),
then take to a doctor.
Do not eat, drink, or smoke Rinse mouth. Do NOT induce
e INGESTION during work. Wash hands before J|vomiting. Refer for medical
eating. attention,
PACKAGING &
LAGE DISPOSAL TORAGE
SPILLAG STORAG LABELLING

Evacuate danger area! Consult an
expert! Carefully collect the spilled -
substance into containers; if
||appropriate moisten first, then remove
to safe place. Do NOT let this chemical
enter the environment (extra personal
protection: complete protective
clothing including self-contained

Separated from strong acids, bases,
chlorinated solvents, food and
feedstuffs.

httn://ciri num edn/med<?/mf/earde/fila/NIVA html

Unbreakable packaging; put breakable
packaging into closed unbreakable
container. Do not transport with food
and feedstuffs.

T+ symbol v

R: 49-25-26-36/37/38-43-48/23
S:53-45

Note: E

300189
179/ /01
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breathing apparatus). - UN Hazard Class: 6.1
UN Subsidiary Risks: 4.1
UN Packing Group: 1I

-

I : SEE IMPORTANT INFORMATION ON BACK

ICSC: 0226 Prepared in the context of cooperation between the International Programme on Chemical Safety & the
. Commission of the European Communities © IPCS CEC 1993 .

- International Chemical Safety Cards

BERYLLIUM - ICSC: 0226

| PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
I GREY TO WHITE METAL OR POWDER. The substance can be absorbed into the body by
inhalation of its aerosol and by ingestion.
M *PHYSICAL DANGERS: '
Dust explosion possible if in powder or INHALATION RISK:
P granular form, mixed with air. Evaporation at 20°C is negligible; a harmful
concentration of airborne particles can,
o CHEMICAL DANGERS: however, be reached quickly when dispersed.
Reacts with strong acids and strong bases
R | forming combustible gas (HYDROGEN -see EFFECTS OF SHORT-TERM EXPOSURE:
. ICSC #0001). Forms shock sensitive mixtures The aerosol of this substance irritates the-
T with some chlorinated solvents, such as carbon respiratory tract. Inhalation of dust or fumes
tetrachloride and trichloroethylene. ‘ may cause chemical pneumonitis. Exposure
A _ may result in death. The effects may be
N OCCUPATIONAL EXTOSURE LIMITS delayed. Medical observation is indicated.
‘ (OELs): ' ' :
TLV (as TWA): ppm; 0.002 mg/m> A2 EFFECTS OF LONG-TERM OR
T (Suspected Human Carcinogen) (ACGIH 1994 REPEATED EXPOSURE: .
| 1995). : _ Repeated or prolonged contact may cause skin
i ’ sensitization. Lungs may be affected by
repeated or prolonged exposure to dust
D particles , resulting in chronic beryllium disease
(cough, weight loss, weakness). This substance
A is carcinogenic to humans.
T
A
PHYSICAL |} Boiling point: above 2500°C Relative density (water = 1): 1.9
PROPERTIES Melting point: 1287°C Solubility in water: none-
ENVIRONMENTAL || The substance is very toxic to aquatic' organisms.
DATA
[ NOTES ]
Depending on the degree of exposure, periodic medical examination is indicated.
' Transport Emergency Card: TEC (R)-61G10
NFPA Code: H3; F1; RO
L ADDITIONAL INFORMATION ‘ J
ICSC: 0226 BERYLLIUM }

http://siri.uvm.edu/msds2/mf/cards/file/0226.html - 300150 12/4/01
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© IPCS, CEC, 1993

IMPORTANT
LEGAL
NOTICE:

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
for the use which might be made of this information. This card contains the collective views of the
[PCS Peer Review Committee and may not reflect in all cases all the detailed requirements included

in national legislation on the subject. The user should verify compliance of the cards with the
relevant legislation in the country of use.

300191
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ICSC: 0020 I

CADMIUM

CADMIUM
(powder)
Cd
‘ - ~ Molecular mass: 112.4
CAS # 7440-43-9
‘RTECS # EU9800000
1CSC # 0020
UN # 2570 (cadmium compounds)
TYPES OF
ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
EXPOSURE SYMPTOMS FIRE FIGHTING
Flammable in powder form. NO open flames, NO sparks, and{{Dry sand. Special powder. No
FIRE Gives off irritating or toxic NO smoking. NO contact with  |jother agents.
fumes (or gases) in a fire. heat or acids.
Finely dispersed particles for~ |{Prevent deposition of dust;
explosive mixtures in air. closed system, dust explosion-
EXPLOSION prosf electrical equipment and
i lighting.
EXPOSURE PREVENT DISPERSION OF  |[IN ALL CASES CONSULT A

DUST! STRICT HYGIENE!

DOCTOR!

e INHALATION

Cough. Headache. Symptoms
may be delayed (see Notes).

Local exhaust or breathing
protection.

Fresh air, rest. Half-upright
position. Artificial respiration if
indicated. Refer for medical
attention. '

Protective gloves.

Remove contaminated clothes.

o SKIN Rinse and then wash skin with
water and soap. '
Redness. Pain. Face shield or eye protection in ||First rinse with plenty of water
o EYES combination with breathing for several minutes (remove
protection. contact lenses if easily possible),
v i then take to a doctor.
Abdominal pain. Diarrhoea. Do not eat, drink, or smoke Rest. Refer for medical attention.
¢ INGESTION Headache. Nausea. Vomiting.  |[during work. - »
SPILLAGE DISPOSAL STORAGE PACKAGING &

LABELLING

Evacuate danger area! Extinguish
ignition sources. Sweep spilled
substance into containers; if
appropriate, moisten first to prevent
dusting. Carefully collect remainder,
then remove to safe place (extra

for toxic particles).

personal protection: P3 filter respirator

Fireproof. Separated from strong
oxidants, strong acids, food and
feedstuffs.

Airtight. Unbreakable packaging; put
breakable packaging into closed

unbreakable container. Do not transport||

with food and feedstuffs.
UN Hazard Class: 6.1

L

SEE IMPORTANT INFORMATION ON BACK

[ICSC: 0020

Prepared in the context of cooperation between the International Programme on Chemical Safety & the

~httpr:'//.siri.uvm.edu/msds2/mf/cards/ﬁ1e/0020.html
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Commission of the European Communities © IPCS CEC 1993

| International Chemical S_aféty Cards

CADMIUM

ICSC: 0020

PHYSICAL STATE; APPEARANCE: - ROUTES OF EXPOSURE:
I SOFT BLUE-WHITE METAL LUMPS OR  The substance can be absorbed into the body by
GREY POWDER. MALLEABLE. TURNS inhalation of its aerosol and by ingestion.
M BRITTLE ON EXPOSURE TO 80°C AND
TARNISHES ON EXPOSURE TO MOIST INHALATION RISK:
p AIR. ' Evaporation at 20°C is negligible; a harmful
‘ concentration of airborne particles can,
0 PHYSICAL DANGERS: however, be reached quickly.
Dust explosion possible if in powder or
R granular form, mixed with air. EFFECTS OF SHORT-TERM EXPOSURE:
_ The substance irritates the eyes and the -
T CHEMICAL DANGERS: respiratory tract. Inhalation of furme may cause
Reacts with acids giving off flammable lung cedema (see Notes). Inhalation of fume
A hydrogen gas. Dust reacts with oxidants, may cause metal fever. The effects may be
hydrogen azide, zinc, selenium or tellurium, delayed. Medical observation is indicated.
N causing fire and explosion hazard.
EFFECTS OF LONG-TERM OR
T OCCUPATIONAL EXPOSURE LIMITS REPEATED EXPOSURE:
(OELs): ‘ Lungs may be affected by repeated or
TLV (as dust): ppm; 0.05 mg/m> as TWA prolonged exposure to dust particles. The
(ACGIH 1991-1992). substance may have effects on the kidneys,
D resulting in proteinuria and kidney dysfunction.
This substance is probably carcinogenic to
A humans. :
T
A
Boiling point: 765°C Solubility in water: none
Pll;g}{,zllfﬁlés Melting point: 321°C Auto-ignition temperature: 250°C (cadmium
Relative density (water = 1): 8.6 metal dust)°C
ENVIRONMENTAL
DATA
| NOTES
Reacts violently with fire extinguishing agents such as water, foam, carbon dioxide and halons. Depending on the degree
of exposure, periodic medical examination is indicated. The symptoms of lung oedema often do not become manifest unti
a few hours have passed and they are aggravated by physical effort. Rest and medical observation are therefore essential.
Do NOT take working clothes home.
| ADDITIONAL INFORMATION I
ICSC: 0020 CADMIUM
©IPCS, CEC, 1993
|[Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
IMPORTANT for the use which might be made of this information. This card contains the collective views of the

http://siri.uvm.edu/msds2/mf/cards/file/0020.html 300193
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LEGAL IPCS. Peer Review Committee and may not reflect in all cases all the detailed requirements included |} l
NOTICE: in national legislation on the subject. The user should verify compliance of the cards with the
relevant legislation in the country of use.
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International Chemical Safety Cards

CHROMIUM - | ICSC: 0029

I CHROMIUM
Chrome
(powder)
I Cr (metal)
Atomic mass: 52.0
CAS # 7440-47-3
. RTECS # GB4200000
» 'HICSC # 0029
: TYPES OF
ACUTE HAZARDS/ FIRST AID/
' REVENTION
i it SYMPTOMS P o FIRE FIGHTING
‘ ’ Combustible if in very fine No open flames if in powder In case of fire in the
l FIRE powder. Gives off irritating or  {|form. surroundings: all extinguishing
toxic fumes (or gases) in a fire. agents allowed.
I ' Finely dispersed particles form {|Prevent deposition of dust;
explosive mixtures in air. closed system, dust explosion-
EXPLOSION proof ¢lectrical equipment and
lighting.
‘ PREVENT DISPERSION OF
b EXPOSURE DUST! STRICT HYGIENE!
Cough. - |ILocal exhaust or breathing Fresh air, rest.
l e INHALATION : protection.
Redness. - . [{Protective gloves. Remove contaminated clothes.
Rinse skin with plenty of water
* SKIN or shower. Refer for medical
attention. '
Redness. Face shield. First rinse with plenty of water
for several minutes (remove
l * EYES contact lenses if easily possible), |
, then take to a doctor.
: Do not eat, drink, or smoke Rinse mouth.
l * INGESTION during work.
‘ ' PACKAGING &
POSA ORAGE
l SPILLAGE DISPOSAL STOR LABELLING
Vacuum spilled material. Carefully Fireproof. Separated from strong
collect remainder, then remove to safe |foxidants.
place (extra personal protection: P2
filter respirator for harmful particles).
l SEE IMPORTANT INFORMATION ON BACK
l ICSC: 0029 : Prepared in the context of cooperation between the International Programme on Chemical Safety & the

Commission of the European Communities © IPCS CEC 1993

International Chemical Safety Cards
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; 'nternational Chemical Safety Cards.(WHO/IPCS/ILO)

CHROMIUM

Page 2 of 2

ICSC: 0029

[#5:2:5%7]

PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: ,
I LSTEEL GREY LUTROUS METAL. The substance can be absorbed into the body by
: inhalation of its aerosol and by ingestion. :
M PHYSICAL DANGERS: ‘
Dust explosion possible if in powder or INHALATION RISK:
P granular form, mixed with air. Evaporation at 20°C is negligible; a harmful
concentration of airborne particles can,
o ' CHEMICAL DANGERS: however, be reached quickly when dispersed.
Reacts violently with strong oxidants such as » '
R hydrogen peroxide, causing fire and explosion EFFECTS OF SHORT-TERM EXPOSURE:
hazard. Reacts with diluted hydrochloric and :
T sulfuric acids. Incompatible with alkalis and
alkali carbonates. EFFECTS OF LONG-TERM OR
A 13 : REPEATED EXPOSURE:
OCCUPATIONAL EXPOSURE LIMITS Repeated or prolonged contact may cause skin
N (OELs): sensitization.
4 .TLV: ppm; 0.5 mg/m>(as TWA) (ACGIH
i T 1994-1995).
D i
A
T
A
PHYSICAL Boiling point: 2642°C - Relative density (water = 1): 7.14
PROPERTIES Melting point: 1900°C Solubility in water: none |
ENVIRONMENTAL
DATA
I NOTES J
Explosive limits are unknown in literature. Depending on the degree of exposure, periodic medical examination is
indicated.
[ ADDITIONAL INFORMATION 1
ICSC: 0029 , CHROMIUM
©1PCS, CEC, 1993 '
: Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
IMPORTANT ||for the use which might be made of this information. This card contains the collective views of the
LEGAL IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included
NOTICE: in national legislation on the subject. The user should verlfy compliance of the cards with the
relevant legislation in the country of use.

http://siri.uvm.eduw/msds2/mf/cards/file/0029. html
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International Chemical Safety Cards (WHO/IPCS/ILO) Page 1 of 3

~International Chemical Safety Cards

- VINYLIDENE CHLORIDE

- A : VINYLIDENE CHLORIDE
_ Al L : o . 1;1-Dichloroethene
1,1-Dichloroethylene
S o : ) vDC

— - C,H,Cl,/H,C=CCl, o _ '
' ' ' Molecular mass: 97 . o I

ICSC: 0083

CAS #75-35-4
- RTECS # KV9275000

- |licsc #0083
 |lUN# 1303 (inhibited)
— EC # 602-025-00-8

TYPESOF | ‘ ,
ACUTE HAZARDS/ FIRST AID/
HAZARD/ ' PREVENTION ~ : .
- SYMPTOM '
: Extremely flammable. Gives off [[NO open flames, NO sparks and Powder, water spray, foam,
_ FIRE 1mtatmg or toxic fumes (or NO smoking. carbon dioxide.

_ gases) in a fire. o A _
Vapour/air mixtures are {|IClosed system, ventilation, In case of fire: keep drums, etc.,
explosive. Vinyl chloride explosion-proof electrical cool by spraying with water.

- : : monomer vapours are equipment and lighting. Use . . {{Combat fire from a sheltered
EXPLOSION l{uninhibited and may form non-sparking handtools. position.
' polymers in vents or flame '
— . arresters of storage tanks, _
resulting in blockage of vents, ' . i )
'EXPOSURE || [STRICT HYGIENE! | , |

Dizziness. Drowsiness.

) ] Ventilation, local exhaust, or
e INHALATIONj|{Unconsciousness.

breathing protection.

Fresh air, rest. Artificial
respiration if indicated. Refer for
medical attention.

Redness. Skin burns. - ||Remove contaminated clothes.

Protective gloves. Protective

s SKIN clothing. Rinse and then wash skin with
. water and soap.
— . ||Redness. Pain. Safety goggles, or eye protection |[First rinse with plénty of water
o EYES in combination with breathing  {|for several minutes (remove

protection. contact lenses if easily possxble)

then take to a doctor.

Rinse mouth. Do NOT induce
vomiting. Give plenty of water
to drink. Rest.

PACKAGING &
LABELLING

||Abdominal pain. Sore throat
(funher see Inhalauon)

Do not eat, drink, or smoke
during work. Wash hands before
eating.

« INGESTION

SPILLAGE DISPOSAL STORAGE

Evacuate danger area! Consult an
expert! Collect leaking and spilled -
liquid in sealable containers as far as
possible. Absorb remaining liquid in
sand or inert absorbent and remove to

Fireproof. Separated from incompatible
materials (see Chemical Dangers).
Cool. Keep in the dark Store only if
stabilized.

‘{unbreakable container. IMO: Marine

Ainightﬁbreakable packaging; put
breakable packaging into closed

Pollutant

F+ symbol
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International Chemical Satety Lards (WHUW/1FUDALU)

safe place (extra personal protection:
" ||complete protective clothing:including:
self-contained breathing apparatus).

rage. < o1

Xn symbol .
R:12:20-40 © % ©
S: 7-16-29

Note: D

UN Hazard Class: 3
UN Packing Group: i

|

SEE IMPORTANT INFORMATION ON BACK

JI ICSC: 0083

Prepared in the context of cooperation between the International Progmmme on Chemical Safety & the
.Commission of the European Communities © IPCS CEC 1993

Internatlonal Chemlcal Safety Cards

VINYLIDENE CHLORIDE

ICSC: 0083

>H>T HZPAHTOWE~

PHYSICAL STATE; APPEARANCE:
VOLATILE COLOURLESS LIQUID , WITH
CHARACTERISTIC ODOUR.

PHYSICAL DANGERS: -
The vapour is heavier than air and may travel -
along the ground; distant ignition possible. -

'CHEMICAL DANGERS:
The substance can readily form explosive

) lperoxldes The substance will polymerize

readily due to heating or under the influence of

{| oxygen, sunlight, copper or aluminium, with

fire or explosion hazard. May explode on
heating or on contact with flames. The .
substance decomposes on burning producing

| toxic and corrosive fumes (hydrogen chloride,

phosgene and chlorine). Reacts vioiently wnth
oxidants.

"I OCCUPATIONAL EXPOSURE LIMITS

(OELs):
TLV: 5 ppm; 20 mg/m>(STEL): 20 ppm; 79
mg/m> (ACGIH 1992-1993).

- reached very quickly on evaporatlon of this

" The substance irritates the eyes; the skin and

ROUTES OF EXPOSURE:

The substance can be absorbed into the body by
inhalation, through the skin and by ingestion.
INHALATION RISK: -

A harmful contamination of the air can be

substance at 20°C.
EFFECTS OF SHORT-TERM ExPOSURE:

the respiratory tract. Swallowing the iiquid may
cause aspiration into the lungs with the risk of
chemical pneumonitis. The substance may
cause effects on the central nervous system.

EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE:

Repeated or prolonged contact with skin may
cause dermatitis. The substance may have .
effects on the liver-and kldneys

PHYSICAL

|| Boiling point: 32°C
| Melting point: -122°C

Relative density (water =1): 1.2

Relative density of thé vapour/air-mixture at
20°C (air=1): 2.5
Flash point: 5.6°C

Solubility in water, g/100 ml at 25°C: 0.25 ~  Auto-ignition temperature: 570°C
PROPERTIES Vapour pressure, kPa at 20°C: 66.5 - Explosive limits, vol% in air: 5.6-16
Relative vapour density (air = 1): 3.3 Octanol/water partition coefficient as log Pow:
o ‘ ' » - L32
o This substance may be hazardous to the environment; special attention should be given to water
ENVIRS}EY;E NTAL organisms, In the food cham 1mportant to humans bloaccumulatlon takes place, specxf ically in

p]ants

e —

' NOTES.

Contains inhibitors (eg. methoxyphenol) Depending on the degree of exposure, periodic medical examination is
indicated. The odour warning when the exposure limit. value is exceeded is insufficient. Do NOT use in the v1cm|ty ofa

fire or a hot surface or durmg welding.

300198
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I ’ International Chemical Safety Cards (WHO/IPCS/ILO) Page 3 of 3

| ADDITIONAL INFORMATION |

| |

ICSC: 0083 : VINYLIDENE CHLORIDE

©IPCS, CEC, 1993

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
IMPORTANT |[for the use which might be made of this information. This card contains the collective views of the
LEGAL IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included
NOTICE: in national legislation on the subject. The user should verify compliance of the cards with the
relevant legislation in the country of use. ‘ :
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"CHEM SERVICE -- TRANS-1,2-DICHLOROETHENE, 0-660

CHEM SERVICE -- TRANS-1, 2-DICHLOROETHENE, 0-660
MATERIAL SAFETY DATA SHEET

CHEM SERVICENSN: 681000N067797

Manufacturer's CAGE: 8Y898

Part No. Indicator: A :

Part Number/Trade Name: TRANS-1, 2-DICHLOROETHENE, 0-660

Company's Name: CHEM SERVICE INC
Company's P. O. Box: 3108
Company's. City: WEST CHESTER
Company's State: PA

Company's Country: US
Company's Zip Code: 19381
Company's Emerg Ph #: 215-692-3026
Company's Info Ph #: 215-692-3026
Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 00l
Status: SMJ

Date MSDS Prepared: 0O1SEP88
Safety Data Review Date: 27DECY95
MSDS Serial Number: CBGMP

Ingredients/Identity Information

Proprietary: NO

Ingredient: ETHYLENE, 1,2-DICHLORO-, (3)-; (TRANS-1,2-DICHLOROETHYLENE)
(SARA 313) (CERCLA) ‘ :

Ingredient Seguence Number: 01

NIOSH (RTECS) Number: Kv9400000

CAS: Number: 156-60-5

OSHA PEL: 200 PPM (MFR)

ACGIH TLV: 200 PPM (MFR)

Appearance And Odor: COLORLESS LIQUID
Boiling Point: 118F, 48C

Melting Point: -58F,-50C

Specific Gravity: 1.257

Solubility In Water: INSOLUBLE

Fire and Explosion Hazard Data
Flash Point: 42.8F,6.0C ,
Extinguishing Media: USE CARBON DIGXIDE, DRY CHEMICAL POWDER OR WATER
SPRAY.
‘Special Fire Fighting Proc: WEAR NIOSH/MSHA APPROVED SCBA & FULL
PROTECTIVE EQUIPMENT (FP N).
Unusual Fire And Expl Hazrds: NONE SPECIFIED BY MANUFACTURER.

I
il

Reactivity Data

Stability: YES

Cond To Avoid (Stability): FLAMMABLE.

Materials To Avoid: INCOMPATIBLE WITH STRONG OXIDIZING AGENTS, STRONG
BASES. REACTS WITH WATER AND MOST REACTIVE HYDROGEN COMPOQUNDS.
Hazardous Decomp Products: DECOMPOSITION LIBERATES TOXIC FUMES.
DECOMPOSITION PRODUCTS ARE CORROSIVE.

. 300200
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"CHEM SERVICE -- TRANS-1,2-DICHLOROETHENE, 0-660 Page 2 of 3

Hazardous Poly Occur: NO
Conditions To Avoid (Poly): NOT RELEVANT.

LD50-LC50 Mixture: LDSO (ORAL RAT): 7536 MG/KG.

Route Of Entry - Inhalation: YES

Route Of Entry - Skin: YES

Route Of Entry - Ingestion: YES

Health Haz Acute And Chronic: ACUTE: CAN BE HARMFUL IF ABSORBED THRU SKIN,
INHALED/SWALLOWED. CAN CAUSE SKIN AND EYE IRRITATION. CAN. BE IRRITATING TO -
MUCOUS MEMBRANES. VAPORS AND/OR DIRECT EYE CONTACT CAN CAUSE SEVERE EYE
BURNS. CHRONIC: PROLONGED EXPOSURE MAY CAUSE NAUSEA, HEADACHE, DIZZINESS
BEND/OR EYE DAMAGE. CAN CAUSE LIVER & KIDNEY INJURY

Carcinogenicity - NTP: NO

Carcinogenicity - IARC: NO

Carcinogenicity - OSHA: NO

Explanation Carcinogenicity: NOT RELEVANT.

Signs/Symptoms Of Overexp: SEE HEALTH HAZARDS.

Med Cond Aggravated By Exp: NONE SPECIFIED BY MANUFACTURER
Emergency/First Aid Proc: AN ANTIDOTE IS A SUBSTANCE INTENDED TO
COUNTERACT EFT OF POIS. IT SHOULD BE ADMIN ONLY BY MD/TRAINED EMER PERS.
MED ADVICE CAN BE OBTAINED FROM POTS CTL "TR. EYES: FLUSH CONTINUOUSLY W/
WATER FOR AT LEAST 15 MIN. SKIN: FLUSE W/WATER FOR 15-20 MIN. IF NO BURNS
HAVE OCCURRED, USE SOAP & WATER TO CLEANSE SKIN. INHAL: REMOVE TO FRESH
AIR. ADMIN OXYGEN IF DFCLT BRTHG. IF BRTHG HAS STOPPED, (SUP DAT)

Steps If Matl Released/Spill: EVACUATE AREA. WEAR APPROPRIATE OSHA-
REGULATED EQUIPMENT. VENTILATE AREA. ABSORB ON VERMICULITE OR SIMILAR
MATERIAL. SWEEP UP AND PLACE IN AN APPROPRIATE CONTAINER. HOLD EOR
DISPOSAL. WASH CONTAMINATED SURFACES TO REMOVE ANY RESIDUES.

Neutralizing Agent: NONE SPECIFIED BY MANUFACTURER.

Waste Disposal Method: BURN IN A CHEMICAL INCINERATOR EQUIPPED WITH AN
AFTERBURNER AND SCRUBBER. DISPOSE OF IN ACCORDANCE W/LOCAL, STATE & FEDERAL
REGULATIONS (FP N)

Precautions- Handllng/Storlng ALL CHEMICALS SHOULD BE CONSIDERED

HAZARDOUS. AVOID DIRECT PHYSICAL CONTACT! USE APPROPRIATE OSHA/MSMA
APPROVED SAFETY EQUIPMENT.

Other Precautions: AVOID CONT W/SKIN, EYES, & CLTHG. KEEP TIGHTLY CLSD &
STORE IN COOL DRY PLACE. STORE ONLY W/COMPATIBLE CHEM. PERS NOT
SPECIFICALLY & PROPERLY TRAINED SHCULD NOT HANDLE THIS CHEM/ITS CONTR. THIS
PROD IS FURNISHED FOR LAB USE ONLY! (SUP DAT)

Respiratory Protection: USE NIOSH/MSHA APPROVED RESPIRATOR APPROPRIATE FOR
EXPOSURE OF CONCERN (FP N).

Ventilation: THIS CHEMICAL SHOULD BE HANDLED ONLY IN A HOOD.

Protective Gloves: IMPERVIOUS GLOVES (FP N).

Eye Protection: ANSI APPRVD CHEM WORKERS GOGGS (FP N).

Other Protective Equipment: EMERGENCY EYEWASH & DELUGE SHOWER MEETING ANSI
DESIGN CRITERIA (FP N). :

Work Hygienic Practices: CONTACT LENSES SHOULD NOT BE WORN IN THE
LABORATORY.

Suppl. Safety & Health Data: FIRST AID PROC: ADMIN ARTF RESP. IF PATIENT
IN CARD ARREST, ADMIN CPR. CONTINUE LIFE SUPPORTING MEASURES UNTIL MED
ASSIST HAS ARRIVED. INGEST: CALL MD IMMED (FP N). OTHER PREC: THIS PROD MAY
NOT BE USED AS DRUGS, COSMETICS, AGRICULTURAL/PESTICIDAL PRODS,- FOOD

' 300201 V
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* CHEM SERVICE -- TRANS-1,2-DICHLOROETHENE, O-660

ADDITIVES/AS HOUSEHOLD CHEMICALS.

Disposal Data

Label Regquired: YES .

Technical Review Date: 27DEC9Y5
Label Date: 27DECS5

Label Status: G

Common Name: TRANS-1, 2-DICHLOROETHENE, 0-66

Chronic Hazard: YES

Signal Word: DANGER!

Acute Health Hazard-Moderate: X
Contact Hazard-Slight: X

Fire Hazard-Severe: X
Reactivity Hazard-Slight: X

CAN BE HARMFUL IF ABSORBED THRU SKIN,

INHALED/SWALLOWED. CAN CAUSE SKIN AND

EYE IRRITATION. CAN BE IRRITATING TO MUCOUS MEMBRANES. VAPCRS AND/OR DIRECT
EYE CONTACT CAN CAUSE SEVERE EYE BURNS. CHRONIC: PROLONGED EXPOSURE MAY
CAUSE NAUSEA, HEADACHE, DIZZINESS AND/OR EYE DAMAGE. CAN CAUSE LIVER AND

KIDNEY INJURY.

Protect Eye: Y

Protect Skin: Y

Protect Respiratory: Y

Label Name: CHEM SERVICE INC
Label P.O. Box: 3108

Label City: WEST CHESTER
Label State: PA

Label Zip Code: 19381

Label Country: US.

Label Emergency Number: 215-692-3026

http://siri.uvm.edu/msds2/{/88/21919.html

300202

Page 3 of 3 l

12/4/01


http://siri.uvm.edu/msds2/f/88/21-919.html

b4

i

‘Material Safety Data Sheet _ ' Page 1 of 5

***+* SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION ****

MSDS Name: 2,4-Dimethylphenol, 99% (GC)
Catalog Numbers: _
- AC408450000, AC408450250, AC408451000
Synonyms: - )
2,4-Xylenol; 4,6-DImethylphencl Benzene; l-Hydroxy-2,4-Dimethyl
Benzene; M-Xylenol.
Company Identification (Europe): Acros Organics BVBA
Janssen Pharmaceuticalaan 3a
2440 Geel, Belgium
Company Identification (USA): Acros Organics
One Reagent Lane
Fairlawn, NJ 07410

For information in North America, call: 800-ACROS-01
For information in Europe, call: 0032(0) 14575211
For emergencies in the US, call CHEMTREC: 800-424-9300
For emergencies in Europe, call: 0032(0) 14575299

***x SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS **+**

o e o e Fommm oo +
| CAS# | Chemical Name | % | EINECS# |
== i | == == |

N 105-67-9 |2,4-Dimethylphenol | 99% | 203-321-6 |
e ittt T P o e o — Fom e m e +

Hazard Symbols: XN
Risk Phrases: 21/22
***% SECTION 3 - HAZARDS IDENTIFICATION ****
EMERGENCY OVERVIEW
Harmful in contact with skin and if swallowed.
Potential Health Effects

Eye: -
Causes eye irritation.

Skin: : .
Causes skin irritation. May be harmful if absorbed through the skin.

Ingestion:
May cause irritation of the digestive tract. May cause kidney
damage. )

Inhalation:
May cause respiratory tract irritation.

Chronic:
Chronic ingestion may cause effects similar to those of acute
ingestion. May cause kidney damage.

*+** SECTION 4 - FIRST AID MEASURES **** --

Eyes:
Immediately flush eyes with plenty of water for at least 15 minutes,
occasionally lifting the upper and lower eyelids. Get medical aid
immediately.

Skin:
Get medical aid. Immediately flush skin with plenty of socap and
water for at least 15 minutes while removing contaminated clothing
and shoes. Wash clothing before reuse.

Ingestion:
Do NOT induce vomiting. If victim is conscious and alert, give 2-4
cupfuls of milk or water. Never give anything by mouth to an
unconscious person. Get medical aid immediately.

Inhalation:
Remove from exposure to fresh air immediately. If not breathing,
give artificial respiration. If breathing is difficult, give oxygen.
Get medical aid if cough or other symptoms appear. Do NOT use
mouth-to-mouth resuscitation. If breathing has ceased apply

300203
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‘Material Safety Data Sheet ‘ Page 2 of 5 I

artificial respiration using oxygen and a suitable mechanical device
such as a bag and a mask.
Notes to Physician:

*¥*** SECTION 5 - FIRE FIGHTING MEASURES ****

General Information:
As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full
protective gear. During a fire, irritating and highly toxic gases
may be generated by thermal decomposition or combustion. Material
will burn in a fire. Use water spray to keep fire-exposed containers
cool. May polymerize explosively when involved in a fire. Contact
with metals may evolve flammable hydrogen gas. Containers may explode
when heated.

Extinguishing Media: .
Do NOT get water inside containers. For small fires, use dry
‘chemical, carbon dioxide, or water spray. For large fires, use dry
chemical, carbon dioxide, alcohol-resistant foam, or water spray.
Cool containers with flooding quantities of water until well after
fire is out.

*+**+* SECTION 6 - ACCIDENTAL RELEASE MEASURES ****

General Information: Use proper personal protective equipment as indicated
) in Section 8.

Spills/Leaks:
Vacuum or sweep up material and place into a suitable disposal
container. Avoid runoff into :torm se~ers and ditches which lead to
waterways. Clean up spills immediutely, observing precautions in the
Protective Equipment section. Avoid generating- dusty conditions.
Provide ventilation.

*+#** SECTION 7 - HANDLING and STORAGE ****

Handling:
Wash thoroughly after handling. Use with adequate ventilation.
Minimize dust generation and accumulation. Avoid contact with eyes,
skin, and clothing. Keep container tightly closed. Avoid ingestion
and inhalation. Keep away from strong bases and metals.

Storage:
Store in a tightly closed container. Store in a cool, dry,
well-ventilated area away from incompatible substances. Do not store
in metal containers.

**%* SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION ****

Engineering Controls:
Facilities storing or utlllZlng this material should be equipped
with an eyewash facility and a safety shower. Use adequate
ventilation to keep airborne concentrations low.

Personal Protective Equipment

Eyes:
Wear appropriate protective eyeglasses or chemical
safety goggles as described by OSHA's eye and face
protection regulations in 29 CFR 1910.133 or European
Standard EN166.

Skin:
Wear appropriate protective gloves to prevent skin
exposure.

Clothing )
Wear appropriate protective clothing to prevent skin ’
exposure. -

Respirators:

Follow the OSHA respirator regulations found in 29CFR
1910.134- or European Standard EN 149. Always use a

300204
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- NIOSH or Eurcpean Standard EN 149 approved respirator
when necessary.

¥**% SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES ****

Physical State: Crystals

Appearance: colorless or almost colorless
Odor: Characteristic phenolic odor.
pH: Not available.

Vapor Pressure: 10 mm Hg @92.3

Vapor Density: Not available.

Evaporation Rate: ) Not available.

Viscosity: Not available.

Boiling Point: 211 deg C

Freezing/Melting Point: 25.4-26C

Autoignition Temperature: Not available. )
Flash Point: 96 deg C ( 204.80 deg F)
Explosion Limits, - lower: 1.40 vol %

Explosion Limits, upper: Not available.

Decomposition Temperature:

Solubility: 0.5% (25&C)

Specific Gravity/Density: .9700g/cm3

Molecular Formula: C8H100

Molecular Weight: 122.17

*#*+% SECTION 10 ~ STABILITY AND REACTIVITY **++

Chemical Stability:

Stable under normal temperatures and pressures.

Conditions to Avoid:

Incompatible materials, ignition sources, dust generation, excess
heat. ’

Incompatibilities with Other Materials:

Bases - acid chlerides - acid anhydrides - oxidizing agents -
corrodes steel - brass - copper - copper alloys.

Hazardous Decomposition Products: .
Carbon monoxide, irritating and toxic fumes and gases, carbon
dioxide. .

Hazardous Polymerization: Has not been reported

****x SECTION 11 - TOXICOLOGICAL INFORMATION ****

RTECS#:
CAS# 105-67-9: ZES600000
LDS0/LC50:
CAS# 105-67-9: Oral, mouse: LD50 = 809 mg/kg; Oral, rat: LD50 = 3200
mg/kg; Skin, rat: LD50 = 1040 mg/kg.
Carcinogenicity:
2,4-Dimethylphenol -
Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.
Epidemiology:
No information available.
Teratogenicity:
No information available.
Reproductive Effects:
No information available.
Neurotoxicity:
No information available.
Mutagenicity:
No information available.
Other Studies:
See actual entry in RTECS for complete information.

**%% SECTION 12 - ECOLOGICAL INFORMATION ****

Ecotoxicity:
cfr. DOSE

300205
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**%% SECTION 13 - DISPOSAL CONSIDERATIONS ****

Dispose of in a manner consistent with federal, state, and local regulations. ‘

¥x*x% SECTION 14 -~ TRANSPORT INFORMATION ****

UsS DOT
Shipping Name: XYLENOLS
Hazard Class: 6.1
UN Number: 2261
Packing Group: II
Canadian TDG i
No- information available.

***+ SECTION 15 - REGULATORY INEORMATION *ok ok ok

US FEDERAL , . . I
TSCA )
CAS# 105~67-9 is listed on the TSCA inventory.
This material does not contain any Class 2 Ozone depletors.
Clean Water Act: l
None of the chemicals in this product are llsted as Hazardous
Substances under the CWA.
CAS# 105-67-9 is listed as a Priority Pollutant under the Clean Water l
Act.
CAS# 105-67-9 is listed as a Toxic Pollutant under the Clean Water
Act.
OSHA: . ' :
None of the chemicals in this product are considered highly hazardous l
) by OSHA.
STATE ' : :
2,4-Dimethylphenol can be found on the following state right to know .
lists: California, New Jersey, Pennsylvania, Massachusetts, ‘ ‘I
California No Significant Risk Level:
None of the chemicals in this product are listed.
European/International Regulations. '
European Labeling in Accordance with EC Directives I
Hazard Symbols: XN
Risk Phrases:
" R 21/22 Harmful in contact with skin and if
swallowed. ! I
Safety Phrases:
S 2 Keep out of reach of children.
S 28A After contact with skin, wash immediately with
plenty of water. ) I
S 45 1In case of accident or if you feel unwell, seek
medical advice immediately (show the label where
possible)..
WGK (Water Danger/Protection)
CAS# 105-67-9: No information available.
United Kingdom Occupational Exposure Limits I

Canada

CAS# 105-67-9 is listed on Canada's DSL List.

CAS# 105-67-9 is not listed on Canada's Ingredient Disclosure List.
Exposure Limits

CAS# 105-67-9: Not available.

***+% SECTION 16 - ADDITIONAL INFORMATION ***«
MSDS Creation Date: 4/16/1999 Revision #1 Date: 8/02/2000
The information above is believed. to be accurate and represents the best .
information currently available to us. However, we make no warranty of

merchantability or any other warranty, express or implied, with respect to
such information, and we assume no liability réesulting from its use. Users
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should make their own investigations to determine the suitability of the
information for their particular purposes. In no way shall the company be
liable for any claims, losses, or damages of any third party or for lost
profits or any special, indirect, incidental, consequential or exemplary
damages, howsoever arising, even if the company has been advised of

the possibility of such damages.
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1,2-DIPHENYLHYDRAZINE

ICSC: 0263

1,2-DIPHENYLHYDRAZINE
Hydrazobenzene
Diphenylhydrazine
N,N'-Bianiline

C5H;N, / CH-NH-NH-C H;
‘ Molecular mass: 184.3
CAS # 122-66-7
RTECS # MW2625000
ICSC # 0263
EC # 007-021-00-4

TYPES OF

ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION

| EXPOSURE SYMPTOMS 'FIRE FIGHTING

Combustible. Gives off irritating [[NO open flames. Powder, water spray, foam,
FIRE or toxic fumes (or gases) in a carbon dioxide.
fire.
| EXPLOSION || ] I |
EXPOSURE " ||AVOID ALL CONTACT! DINO/(X:%é l%ASES CONSULT A

Cough. Sore throat. See Notes. {|Local exhaust or breathing

s INHALATION

Fresh air, rest. See Notes.

SPILLAGE DISPOSAL

LABELLING

proteciion.
. See Notes. Protective gloves. Remove contaminated clothes.
e SKIN I Rinse and then wash skin with
! water and soap.
See Notes. Safety spectacles, or eye First rinse with plenty of water
e EYES protection in combination with {[for several minutes (remove
breathing protection. contact lenses if easily possible),
then take to a doctor. '
See Notes. Do not eat, drink, or smoke Rest. Refer for medical attention.||
e INGESTION || during work. Wash hands before ||
eating.
STORAGE ” PACKAGING &

11Do NOT wash away into sewer. Sweep
'spilled substance into sealable
containers; if appropriate, moisten first
to prevent dusting. Carefully collect
remainder, then remove to safe place
(extra personal protection: P3 filter

Separated from food and feedstuffs.
Cool. Dry. Keep in the dark. Keepina
well-ventilated room. Keep under inert
gas.

Do not transport with food and
feedstuffs.

T symbol

R: 45-22

S: 53-45

respirator for toxic particles).

I SEE IMPORTANT INFORMATION ON BACK

ICSC: 0263

Prepared in the context of cooperation between the International Programme on Chemical Safety & the
Commission of the European Communities © IPCS CEC 1993
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1,2-DIPHENYLHYDRAZINE ICSC: 0263

PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:

I WHITE TO YELLOW CRYSTALS. The substance can be absorbed into the body by

inhalation and by ingestion.
M PHYSICAL DANGERS: '
o INHALATION RISK:

P Evaporation at 20°C is negligible; a harm ful
CHEMICAL DANGERS: concentration of airborne particles can,

o The substance decomposes on heating or on however, be reached quickly.
burning producing toxic fumes including

R nitrogen oxides. Reacts with mineral acids ‘EFFECTS OF SHORT-TERM EXPOSURE:

T forming benzidine (see ICSC # 0224). The substance irritates the respiratory tract.
OCCUPATIONAL EXPOSURE LIMITS EFFECTS OF LONG-TERM OR

A (OELs): : REPEATED EXPOSURE:
TLV not established. This substance is possibly carcinogenic to

N humans.

T

D

A

T

‘A

PHYSICAL Melting point: 125-131°C Solubility in water, g/100 ml at 20°C: <0.1
PROPERTIES Relative density (water = 1): 1.16 g;;anol/water partition coefficient as log Pow:
ENVIRONMENTAL
DATA

l

NOTES

Insufficient data are available on the effect of this substance on human health, therefore utmost care must be taken.

Transport Emergency Card: TEC (R)}-61G12b

ADDITIONAL INFORMATION ]

l

L

l

ICSC: 0263

© IPCS, CEC, 1993

1,2-DIPHENYLHYDRAZINE

IMPORTANT
LEGAL
NOTICE:

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
for the use which might be made of this information. This card contains the collective views of the
IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included
in national legislation on the subject. The user should verify compliance of the cards with the

relevant legislation in the country of use.

http://siri.uvm.edu/msds2/mf/cards/file/0263.html
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ETHYLBENZENE

ICSC: 0268

CAS #100-41-4
RTECS # DA0700000
JIICSC # 0268

UN #1175

EC# 601-023-00-4

ETHYLBENZENE
Ethylbenzol
Phenylethane
EB
CSHIO/CéHfCZHS
Molecular mass: 106.2

TYPES OF
ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
S T
EXPOSURE SYMPTOM , | FIRE FIGHTING
FIRE Highly flammable. NO open flames, NO sparks, and}|Powder, AFFF, foam, carbon
NO smoking. dioxide.
Vapour/air mixtures are Closed system, ventilation, ' In case of fire: keep drums, etc.,
explosive. explosion-proof electrical cool by spraying with water.
EXPLOSION equipment and lighting. Do NOT
_ use compressed air for filling,
discharging, or handling.
\Y N
 EXPOSURE II\’AI}ISET;NT GE ERATION OF

° INHALATION Headache.

Cough. Dizziness. Drowsiness.

breathing protection.

Ventilation, local exhaust,

Fresh air, rest. Refer for medical
attention. !

or

Dry skin. Redness.

Protective gloves.

Remove contaminated clothes.

s SKIN Rinse and then wash skin with
water and soap.
Redness. Pain. Blurred vision.  {[Face shield or eye protection in [[First rinse with plenty of water
e EYES combination with breathing for several minutes (remove

protection.

then take to a doctor.

o INGESTION

(further see Inhalation).

during work.

Do not eat, drink, or smoke

Rinse mouth. Give a slurry of
activated charcoal in water to
drink. Refer for medical

attention.
PACKAGING &
STORAGE :
SPILLAGE DISPOSAL LABELLING
'Ventilation. Collect leaking liquid in  ||Fireproof. Separated from strong . :
covered containers. Absorb remaining {loxidants. F symbol
liquid in sand or inert absorbent and Xn symbol
remove to safe place. Do NOT wash R: 11-20
away into sewer (extra personal S: (2-)16-24/25-29
protection: A filter respirator for UN Hazard Class: 3

http://siri.uvm.edu/msds2/mf/cards/file/0268.html

contact lenses if easily possible), ||
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lorgani‘c vapour). ”_ IL[LN Packing Group: I

| SEE IMPORTANT INFORMATION ON BACK ]

Prepared in the context of cooperation between the International Programme on Chemical Safety & the
.Commission of the European Communities © IPCS CEC 1993

ICSC: 0268

International Chemical Safety Cards

- ETHYLBENZENE

ICSC: 0268

http://siri.uvm.edu/msds2/mf/cards/file/0268.html

PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
I COLOURLESS LIQUID , WITH AROMATIC The substance can be absorbed into the body by
ODOUR. inhalation of its vapour, through the skin andby
M . ingestion.
PHYSICAL DANGERS:
P The vapour mixes well with air, explosive "INHALATION RISK:
mixtures are easily formed. A harmful contamination of the air wnll be
o reached rather slowly on evaporation of this
CHEMICAL DANGERS: substance at 20°C,
R Reacts with strong oxidants. Attacks plastic and
rubber. EFFECTS OF SHORT-TERM EXPOSURE:
T _ ' The substance irritates the eyes, the skin and _
OCCUPATIONAL EXPOSURE LIMITS the respiratory tract. Swallowing the liquid may
A (OELs): cause aspiration into-the lungs with the risk of
TLV (as TWA): 100 ppm; 434 mg/m’; as chemical pneumonitis. The substance may
N STEL: 125 ppm; 543 mg/m> (ACGIH 1994- cause effects on the central nervous system.
T 1995). E;(posure far above OEL could cause lowermo
MAK: 100 ppm; 440 mg/m> (1994). ol consciousness.
EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE:
D Repeated or prolonged contact with skin may
cause dermatitis.
A
T .
A
Boiling point: 136°C Relative density of the vapour/air-mixture at
Melting point: -95°C 20°C (air=1): 1.02
PHYSICAL Relative density (water = 1): 0.9 Flash point: 18°C ¢c.c.~
PROPERTIES Solubility in water, g/100 mi at 20°C: 0.015 Auto-ignition temperature: 432°C
Vapour pressure, kPa at 20°C: 0.9 Explosive limits, vol% in air: 1.0-6.7
Relative vapour density (air = 1): 3.7 Octanol/water partition coefficient as log Pow: -
32
ENVIRONMENTAL{| The substance is harmful to aquatic organisms.
DATA ,
NOTES |
The odour warning when the exposure limit value is exceeded is insufficient.
' Transport Emergency Card: TEC (R)-522
NFPA Code: H2; F3; R0
| ADDITIONAL INFORMATION |
I 1

300211
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IMPORTANT
LEGAL
NOTICE:

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
for the use which might be made of this information. This card contains the collective views of the
IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included
in national legislation on the subject. The user should verlfy compliance of the cards with the
relevant leglslanon in the country of use.
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ISOPHORONE

ICSC: 0169

ISOPHORONE

1,1,3-Trimethyl-3-cyclohexene-5-one
3,5,5-Trimethyl-2-cyclohexene-1-one
Isoacetophorone
C9H] 40
Molecular mass: 138.2
CAS # 78-59-1 '
HIRTECS # GW7700000
ICSC #0169
EC # 606-012-00-8
TYPES OF
ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
EXPOSURE SYMPTQMS FIRE FIGHTING
Combustible. NO open flames. Powder, AFFF, foam, carbon
FIRE dioxide.
. Above 84°C explosive Above 84°C use a closed system,
EXPLOSION |lvapour/air mixtures may be ventilation.
formed.
PREVENT GENERATION OF

o INHALATION

Burning sensation. Cough.
Dizziness. Headache. Nausea.
Shortness of breath.

Ventilation, local exhaust, or
breathing protection.

Fresh air, rest. Artificial
respiration if indicated. Refer for
medical attention.

¢ SKIN

Dry skin. Redness.

Protective gloves.

Remove contaminated clothes.

Rinse and then wash skin with
water and soap. !
Redness. Pain. Blurred vision.  ||Safety spectacles. First rinse with plenty of water
for several minutes (remove
e EYES o) I minutes (

contact lenses if easily possible),
then take to a doctor.

¢ INGESTION

Abdominal pain. Burning
sensation (further see

Do not eat, drink, or smoke
during work.

Rinse mouth. Give a slurry of
activated charcoal in water to

Inhalation). drink. Do NOT induce vomiting.
PACKAGING &
RAGE
SPILLAGE DISPOSAL STO LABELLING

Collect leaking and spilled liquid in Separated from strong oxidants.

sealable containers as far as possible. Xi symbol

Absorb remaining liquid in sand or R:36/37/38

inert absorbent and remove to safe S:(2-)26
_ place.

| SEE IMPORTANT INFORMATION ON BACK | ]

ICSC: 0169

Prepared in the context of cooperation between the International Programme on Chemical Safety & the
Commission of the European Communities © [PCS CEC 1993

http://siri.uvm.edu/msds2/mf/cards/file/0169.html
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ISOPHORONE ICSC: 0169
PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
v I COLOURLESS LIQUID , WITH The substance can be absorbed into the body by
M CHARACTERISTIC ODOUR. inhalation, through the skin and by ingestion.
. PHYSICAL DANGERS: INHALATION RISK: '
P A harmful contamination of the air will be
' reached rather slowly on evaporation of this
o CHEMICAL DANGERS: - substance at 20°C.
Reacts with strong oxidants.
R : EFFECTS OF SHORT-TERM EXPOSURE:
OCCUPATIONAL EXPOSURE LIMITS The substance and the vapour of this substance |[
T (OELs): irritates the eyes, the skin and the respiratory
TLV: 5 ppm; 28 mg/m? (ceiling values tract. Exposure could cause lowering of

A (ACGIH 1993-1994). _ consciousness.

N EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE.:

T Repeated or prolonged contact with skin may
cause dermatitis. Lungs may be affected by
inhalation of high concentrations. The
substance may have effects on the liver and

D kidneys.

A

T

A

Boiling point: 215°C Relative vapour density (air=1): 4.8
Melting point: -8°C Flash point: 84°C c.c.°C '
PHYSICAL Relative density (water = 1): 0.92 Auto-ignition temperature: 460°C
PROPERTIES Solubility in water, g/100 m| at 25°C: 1.2 Explosive limits, vol% in air: 0.8-3.8
Vapour pressure, Pa at 20°C: 40 Octanol/water partition coefficient as log Pow:
22
ENVIRONMENTAL
DATA
| NOTES |
The occupational exposure limit value should not be exceeded during any part of the working exposure. Depending on the
degree of exposure, periodic medical examination is indicated.
Transport Emergency Card: TEC (R)-621
NFPA Code: H2; F2; R 0;
[ ADDITIONAL INFORMATION | | |
ICSC: 0169 ISOPHORONE
©IPCS, CEC,1993 '
Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible

http://siri.uvm.edu/msds2/mf/cards/file/0169.html
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IMPORTANT for the use which might be made of this information. This card contains the collective views of the
LEGAL IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included |[.
NOTICE: in national legislation on the subject. The user should verify compliance of the cards with the

relevant legislation in the country of use.
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LEAD ICSC: 0052
! LEAD
Lead metal
Plumbum
(powder)
Pb
Atomic mass: 207.2
CAS # 7439-92-1 -
IRTECS # OF7525000
ICSC # 0052
TYPES OF : :
ACUTE HAZARDS/ FIRST AID/
HAZARD/ - PREVENTION
EXPOSURE ' SYMPTOMS FIRE FIGHTING
Not combustible. Finely divided |[NO open flames, NO sparks, and|(In case of fire in the
FIRE lead powder is flammable. Gives {[NO smoking (if in powder surroundings: all extinguishing
off irritating or toxic fumes (or ||formy. agents allowed.

gases) in a fire.

Finely dispersed particles form  [[Prevent deposition of dust;

explosive mixtures in air. closed system, dust explosion-

EXP LO.SION proof electrical equipment and
lighting.
PREVENT DISPERSION OF  [|{IN ALL CASES CONSULT A
DUST! STRICT HYGIENE! DOCTOR!
AVOID EXPOSURE OF !
EXPOSURE (PREGNANT) WOMEN!
AVOID EXPOSURE OF
ADOLESCENTS AND
CHILDREN!
Abdominal cramps. Drowsiness. |{Ventilation (not if powder). Fresh air, rest. Refer for medical |f
Headache. Nausea. Vomiting.  {|Avoid inhalation of fine dust and|{attention. :
* INHALATION Weakness. Wheezing. Pallo: mist. Local exhaust or breathing -

Hemoglobinuria. Collapse. protection. )
|o_SKIN | L |
|+ EYEs I B | |l

' Abdominal cramps (further see ||Do not eat, drink, or smoke Rinse mouth. Induce vomiting

Inhalation). during work. Wash hands before |(ONLY IN CONSCIQUS

* INGESTION || eating. PERSONS!). Refer for medical

attention.
' PACKAGING &
SPILLAGE DISPOSAL STORAGE
S O G LABELLING

Sweep spilled substance into Separated from strong oxidants, strong

containers; if appropriate, moisten first [[bases, strong acids, food and feedstuffs.

to prevent dusting. Carefully collect

(
300216
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particles).

remainder, then remove to safe place.
Do NOT let this chemical enter the
environment (extra personal protection:
P2 filter respirator for harmful

Page 2 of 3
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Prepared in the context of cooperation between the International Programme on Chemical Safety & the
Commission of the European Communities © IPCS CEC 1993

International Chemical Safety Cards

ICSC: 0052

PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
I BLUISH-WHITE OR SILVERY-GREY The substance can be absorbed into the body by
SOLID Ii¥ VARIOUS FORMS. TURNS inhalation of its aerosol and by ingestion.
M TARNISHED ON EXPOSURE TO AIR.
INHALATION RISK:
P PHYSICAL DANGERS: Evaporation at 20°C is negligible; a harmful
Dust explosion possible if in powder or concentration of airbome particles can,
(&) granular form, mixed with air. however, be reached quickly.
R CHEMICAL DANGERS: EFFECTS OF SHORT-TERM EXPOSURE:
|| Upon heating, toxic fumes are formed.Reacts  The substance may cause effects on the
T with hot concentrated nitric acid, boiling gastrointestinal tract, blood, central nervous
concentrated hydrochloric and sulfuric acids.  system and kidneys, resulting in colics, shock,
A Attacked by pure water and by weak organic  anemia, kidney damage and encephalopathy.
acids in the presence of oxygen. Exposure may result in death. The effects may
N be delayed. Medical observation is indicated. w
OCCUPATIONAL EXPOSURE LIMITS
T (OELs): : _ EFFECTS OF LONG-TERM OR
TLV: ppm; 0.15 mg/m? (as TWA) (ACGIH REPEATED EXPOSURE:
1993-1994). The substance may have effects on the:
gastrointestinal tract, nervous system, blood,
D kidneys and immune system, resulting in
’ severe lead colics, paralysis of muscle groups
A of the upper extremities (forearm, wrist and
fingers), anemia, mood and personality
T changes, retarded mental development, and
irreversible nephropathy. May cause retarded
A development of the new-bomn. Danger of
cumulative effect.
PHYSICAL Boiling point: 1740°C Relative density (water = 1): 11.34
PROPERTIES Melting point: 327.5°C Solubility in water: none
ENVIRONMENTAL This substance may b§ h?zardous to the environ_ment; specia} attention should bq given to air and
DATA water. In the foo.d chain important to humans, bicaccumulation takes place, specifically in plants
and water organisms, especially shellfish.
L NOTES —l
Explosive limits are unknown in literature. Use of alcoholic beverages enhances the harmful effect. Depending on the '
degree of exposure, periodic medical examination is indicated. Do NOT take working clothes home. Refer also to cards
for specific lead compounds, e.g., lead chromate (ICSC # 0003), lead(II) oxide (ICSC # 0288).
Transport Emergency Card: TEC (R)-61G12b
[ ADDITIONAL INFORMATION B

'http://hazard.com/rﬁsds2/mt7cards/ file/0052.html
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l

I

ICSC: 0052

LEAD
©IPCS, CEC, 1993

Page 3 of 3 I

IMPORTANT
LEGAL
NOTICE:

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
for the use which might be made of this information. This card contains the collective views of the
IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included

in national legislation on the subject. The user should verify compliance of the cards with the

relevant legislation in the country of use.
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International Chemical Safety Cards

ICSC: 0062

CAS # 7440-02-0

NICKEL
(powder)
Ni

Molecular mass: 58.7

may be released in a fire.

RTECS # QR5950000
ICSC # 0062
EC # 028-002-00-7

TYPES OF .

ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
EXPOSURE SYMPTOMS FIRE FIGHTING
FIRE Flammable as dust. Toxic fumes Water in large amounts, foam, |
dry sand, NO carbon dioxide.

Finely dispersed particles form
explosive mixtures in air.

Prevent deposition of dust;
closed system, dust explosion-

|

EXPLOSION proof electrical equipment and
lighting.
PREVENT DISPERSION OF
EXPOSURE DUST! STRICT HYGIENE!

e INHALATION

Local exhaust or breathing
proteciion.

Fresh air, rest.

Protective gloves. Protective

Remove contaminated clothes.

e SKIN clothing. Rinse and then wash skin with
water and soap.
Safety spectacles or eye First rinse with plenty of water
e EYES protection in combination with [ifor several minutes (remove
contact lenses if easily possible),

breathing protection.

then take to a doctor.

e INGESTION

during work.

Do not eat, drink, or smoke

PACKAGING &
RAGE
SPILLAGE DISPOSAL STO LABELLING
Vacuum spilled material. Carefully Separated from strong acids.
collect remainder, then remove to safe Xn symbol
place (extra personal protection: P2 R: 40-43
filter respirator for harmful particles). S: (2-)22-36
SEE IMPORTANT INFORMATION ON BACK 1

ICSC: 0062

Prepared in the context of cooperation between the International Programme on Chemical Safery & the
Commission of the European Communities © IPCS CEC 1993

International Chemical Safety Cards

ICSC: 0062

NICKEL

| http://siri.uvm.edu/msds2/mf/cards/file/0062.html
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O IPCS, CEC, 1993

ICSC: 0062 NICKEL
_

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
IMPORTANT |jfor the use which might be made of this information. This card contains the collective views of the
LEGAL IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included
NOTICE: in national legislation on the subject. The user should verify compliance of the cards with the
relevant legislation in the country of use.

I

-.International Chemical Safety Cards (WHO/IPCS/ILO) Page 2 of 2 l
PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE;: I
I ODOURLESS SILVERY METALLIC SOLID The substance can be absorbed into the body by |},
M IN VARIOUS FORMS. - inhalation of the dust and by ingestion. ‘ .
‘ PHYSICAL DANGERS: INHALATION RISK: ﬂ I
p Dust explosion possible if in powder or Evaporation at 20°C is negligible; a harmful L
granular form, mixed with air. concentration of airborne particles can, -
Y however, be reached quickly when dispersed. '
CHEMICAL DANGERS: I
; R Reacts violently, in powder form, with titanium EFFECTS OF SHORT-TERM EXPOSURE:
i . ' powder and potassium perchlorate, and Inhalation of the fumes may cause pneumonitis.
, T oxidants such as ammonium nitrate, causing I
fire and explosion hazard. Reacts slowly with
A | non-oxidizing acids and more rapidly with EFFECTS OF LONG-TERM OR
oxidizing acids. Toxic gases and vapours (such REPEATED EXPOSURE:
N ' as nickel carbonyl) may be released in a fire ~ Repeated or prolonged contact with skin may I
o involving nickel. cause dermatitis. Repeated or prolonged contact
r T may cause skin sensitization. Repeated or LP
OCCUPATIONAL EXPOSURE LIMITS prolonged inhalation exposure may cause
5 (OELs): - asthma. Lungs may be affected by repeated or I
“TLV: ppm; 1 mg/m3 (as TWA) (ACGIH 1993- prolonged exposure. The substance may have '
D 1994). ' effects on the nasal sinuses , resulting in :
A ' inflammation and ulceration. |
T W I
A -
PHYSICAL- || Boiling point: 2730°C Relative density (water = 1): 8.9 , . I
PROPERTIES Melting point: 1455°C Solubility in water: none
ENVIRONMENTAL '
NOTES l
Depending on the degree of exposure, periodic medical examination is indicated. The symptoms of asthma often do'not F I
become manifest until a few hours have passed and they are aggravated by physical effort. Rest and medical observation T
are therefore essential. Anyone who has shown symptoms of asthma due to this substance should avoid all further contact
with this substance. : JJ I

http://siri.uvm.edu/msds2/mf/cards/file/0062.html 300220 12/4/01 -
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International Chemical Safety Cards

DI-ETHYLHEXYL) PHTHALATE

ICSC: 0271

CAS #117-81-7

DIQ2-ETHYLHEXYL) PHTHALATE

Dioctylphthalate
bis-(2-Ethylhexyl)phthalate
DOP; DEHP
CeH,(COOCgH, 5),

Molecular mass: 390.5

RTECS # TJ0350000
[CSC # 0271

TYPES OF

ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
EXPOSURE SYMPTOMS , FIRE FIGHTING
: Combustible. NO open flames. Powder, AFFF, foam, carbon
FIRE dioxide.

| EXPLOSION ||

I

| EXPOSURE ||

I

I Il
I |

e INHALATION Cough. Sore throat.

Ventilation, local exhaust, or
breathing protection.

Fresh air, rest.

Protective gloves.

Remove contaminated clothes.
Rinse skin with plenty of water

e SKIN
or shower.
Safety goggles. First rinse with plenty of water
s for several minutes (remove
e EYES contact lenses if easily possible),

then take to a doctor.

o INGESTION

Do not eat, drink, or smoke
during work.

Rinse mouth. Give plenty of
water to drink.

SPILLAGE DISPOSAL

STORAGE

PACKAGING &
LABELLING

Consult an expert! Collect leaking and
spilied liquid in sealable containers as
far as possible. Absorb remaining
liquid in sand or inert absorbent and

remove to safe place.

Separated from strong oxidants, acids,
alkalis, nitrates. Cool. Dry.

[ SEE IMPORTANT INFORMATION ON BACK

ICSC: 0271

Prepared in the context of cooperation between the International Programme on Chemical Safety & the
Commission of the European Communities © IPCS CEC 1993

International Chemical Safety Cards

DIQ-ETHYLHEXYL) PHTHALATE

ICSC: 0271

l —
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Page 2 of-2

PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
I COLOURLESS TO LIGHT COLOURED The substance can be absorbed into the body by
VISCOUS LIQUID , WITH inhalation and by ingestion.
M CHARACTERISTIC ODOUR.
_ INHALATION RISK:
! P | PHYSICAL DANGERS: A harmful contamination of the air will not or
will only very slowly be reached on
0 evaporation of this substance at 20°C.
CHEMICAL DANGERS: :
) R Reacts with strong oxidants, acids, alkalis, and EFFECTS OF SHORT-TERM EXPOSURE:
v nitrates. ’ The substance irritates the eyes, the skin, and
T the respiratory tract. The substance may cause
- OCCUPATIONAL EXPOSURE LIMITS  effects on the gastrointestinal tract.
A (OELs): :
TLV: ppm; 5 mg/m> (as TWA); 10 mg/m3(as EFFECTS OF LONG-TERM OR
N STEL) (ACGIH 1989-1990). REPEATED EXPOSURE:
A MAK as total dust: ppm; 10 mg/m3; I1I; C Repeated or prolonged contact with skin may
T Y ’ T cause dermatitis.
(1993).
D
A
A
T
A
Boiling point: 385°C Relative vapour density (air = 1): 13.45
- Melting point: -50°C Flash point: 215°C o.c.
PHYSICAL  Relative density (water = 1): 0.986 Auto-ignition temperature: 350°C
PROPERTIES Solubility in water, g/100 ml at 25°C: 0.0001  Explosive limits, vol% in air: 0.1-?
Vapour pressure, kPa at 20°C: 0.001 Octanol/water partition coefficient as log Pow:
: 3.98
ENVIRONMENTAL
DATA
[ NOTES |
NFPA Code: HO; F I; R O; |
[ ADDITIONAL INFORMATION - ‘ ]

l

ICSC: 0271

©IPCS, CEC, 1993

DIR-ETHYLHEXYL) PHTHALATE

IMPORTANT
LEGAL
NOTICE:

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
for the use which might be made of this information. This card contains the collective views of the
IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included ||
Lin national legislation on the subject. The user should verify compliance of the cards with the

relevant legislation in the country of use.

‘http://siri.uvm.edw/msds2/mf/cards/file/0271 html
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Material Safety Data Sheet

***% SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION ***+

MSDS Name: Silver
Catalog Numbers: .
580162, S163 10, S163-10, S16310, 225166C17
Synonyms: '
Argentum.
Company Identification: Fisher Scientific
1 Reagent Lane
Fairlawn, NJ 07410
For information, call: 201-7396-7100
Emergency Number: +201-796-7100
For CHEMTREC assistance, call: 800-424-9300
For International CHEMTREC assistance, call: 703-527-3887

**%* SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS ****

| 7440~22-4 |Silver

e T e
Hazard Symbols: None Listed.
Risk Phrases: 33°

+ +
‘ | |

| mmmmmmm e m oo | = e R R |
| |
+ +

***+ SECTION 3 - HAZARDS TDENTIFICATION ****

EMERGENCY OVERVIEW
Danger of cumulative effects.

Potential Health Effects

Eye: .
May cause eye irritation.

Skin:
May cause skin irritation. May cause skin discoloration.

Ingestion:
May cause irritation of the digestive tract. Effects may be
cumulative. Ingestion of silver compounds may cause abdominal pain,
rigidity, convulsions and shock.

Inhalation:
May cause respiratory tract irritation. Inhalation of fumes may
cause metal fume fever, which is characterized by flu-like symptoms
with metallic taste, fever, chills, cough, weakness, chest pain,

" muscle pain and increased white blood cell count.

Chronic:
Chronic inhalation or ingestion may cause argyria characterized by
blue-gray discoloration of the eyes, skin and mucous membrances. -
Chronic skin contact may cause permanent discoloration of the skin.

**%+ SECTION 4 - FIRST AID MEASURES ***+*

Eyes:
Flush eyes with plenty of water for at least 15 minutes,
occasionally lifting the upper and lower eyelids. If irritation
develops, get medical aid.

Skin:
Flush skin with plenty of soap and water for at least 15 minutes
while removing contaminated clothing and shoes. Get medical aid if
irritation develops or persists. Wash clothing before reuse.

Ingestion: }
Do NOT induce vomiting. If conscious and alert, rinse mouth and
drink 2-4 cupfuls of milk or water. Wash mouth out with water. Get
medical aid if irritation or symptoms occur.

Inhalation: : o
Remove from exposure to fresh air immediately. If not breathing,
give artificial respiration. If breathing is difficult, give oxygen.
Get medical aid if cough or other symptoms appear.

300223
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Material Safety Data Sheet , Page 2 of 5

*w*+ SECTION 5 - FIRE FIGHTING MEASURES ****

General Information: .

As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full
protective gear. During a fire, irritating and highly toxic gases
may be generated by thermal decomposition or combustion.
Non-combustible, substance itself does not burn but may decompose
upon heating to produce corrosive and/or toxic fumes.

_ Extinguishing Media: :
Substance is noncombustible; use agent most appropriate to
extinguish surrounding fire. Use water spray, dry chemical, carbon
dioxide, or appropriate foam. )

Notes to Physician: l

**++ SECTION 6 - ACCIDENTAL RELEASE MEASURES ****

General Information: Use proper personal protective equipment as indicated
' in Section 8.
Spllls/Leaks
Vacuum or sweep up material and place into a suitable disposal
container. Clean up spills immediately, observing precautions in the
Protective Equipment section. Avoid generating dusty conditions.
Provide ventilation.

***+ SECTION 7 - HANDLING and STORAGE ****

Handling:
Wash thoroughly after handling. Wash hands before eating. Avoid
contact with eyes, skin, and clothing. Keep container tightly
closed. Avoid ingestion and inhalation. Use with adequate

ventilation.

Storage: - : .l
Store in a tightly closed container. Store in a cool, dry, ,

well-ventilated area away from incompatible substances. No special

precautions indicated. l

*x** SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION ****

Engineering Controls: '
Facilities storing or utilizing this material should be equipped '
with. an eyewash facility and : safety shower. Use adequate
ventilation to keep airborne concentrations low.

Personal Protective Equipment

Eyes:
Wear appropriate protective eyeglasses or chemical
safety goggles as described by OSHA's eye and face™
protection regulations in 29 CFR 1910.133 or European
Standard EN166.

Skin: _
Wear appropriate protective gloves to prevent skin
exposure.

Clothing: )
Wear appropriate protective clothing to minimize
contact with skin.
Respirators:

A respiratory protection program that meets OSHA's 29
CFR :1910.134 and ANSI Z88.2 requirements or European
Standard EN 149 must be followed whenever workplace
conditions warrant a respirator's use.

***% SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES ***+ .

Physical State: Solid
Appearance: white ’

300224
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Odor: none reported
PH: Not available.
Vapor Pressure: 100 mm Hg @ 1865 C
Vapor Density: Not available.
Evaporation Rate: Not applicable.
Viscosity: Not available.
Boiling Point: 2212 deg C
Freezing/Melting Point: . 961 deg C
Autoignition Temperature: Not applicable.
Flash Point: Not applicable.
Explosion Limits, lower: Not available.
Explosion Limits, upper: Not available.
Decomposition Temperature: Not available.
Solubility: Insoluble in water.
Specific Gravity/Density: 10.5
Molecular Formula: Ag
Molecular Weight: 107.8682
***+ SECTION 10 - STABILITY AND REACTIVITY ****
Chemical Stability:
Stable under normal temperatures and pressures.
Conditions to Avoid:
Incompatible materials, exposure to air.
Incompatibilities with Other Materials:
: Strong acids, strong bases, ethyleneimine.
Hazardous Decomposition Products:
Irritating and toxic fumes and gases, silver fumes.
Hazardous Polymerization: Has not been reported.
**x* SECTION 11 - TOXICOLOGICAL INFORMATION ****
RTECS#:
CAS#-7440-22-4: VW3500000
LD50/LC50:
Not available. !
Carcinogenicity:
Silver - ‘
Not listed by ACGIH, IARC, NIUSH, NTP, or OSHA.
Epidemiology:
No data available. .
Teratogenicity: ’
" . No data available.
Reproductive Effects:
No data available.
Neurotoxicity:
No data available.
Mutagenicity:
No data available. -
Other Studies:
See actual entry in RTECS for complete information.
**++ SECTION 12 - ECOLOGICAL INFORMATION ****
Other
For more information, see "HANDBOOK OF ENVIRONMENTAL FATE AND
EXPOSURE DATA."
**** SECTION 13 - DISPOSAL CONSIDERATIONS ****
Dispose of in a manner ‘consistent with federal, state, and local regulations.
**+* SECTION 14 -~ TRANSPORT INFORMATION ****
Us DoT
No information available
Canadian TDG
300225
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No information available.
*4%+ SECTION 15 - REGULATORY INFORMATION **++*

US FEDERAL
TSCA } )
CAS# 7440-22-4 is listed on the TSCA inventory.
This material does not contain any Class 2 Ozone depletors.
Clean Water Act:
None of the chemicals in this product are listed as Hazardous
Substances under the CWA.
CAS# 7440-22-4 is listed as a Priority Pollutant under.the Clean

Water Act.
CAS# 7440-22-4 is listed as a Toxic Pollutant under the Clean Water
Act.
OSHA: . :
None of the chemicals in this product are considered highly hazardous
by OSHA. i
STATE :

Silver can be found on the following state right to know lists:

California, New Jersey, Florida, Pennsylvania, Minnesota,

Massachusetts.

California No Significant Risk Level:

None of the chemicals in this product are listed.
European/International Regulations I

European Labeling in Accordance with EC Directives
' Hazard Symbols: Not available.
Risk Phrases: .
R 33 . Danger of cumulative effects. 3
Safety Phrases:
S 28A After contact with skin, wash immediately with
plenty of water.
S 37 Wear suitable gloves.
S 45 In case of acciden. or if you feel unwell, seek
medical advice immeadiately (show the label where
possible). '
WGK (Water Danger/Protection)
CAS# 7440-22-4: 0 _
United Kingdom Occupational Exposure Limits
CASH# 7440-22-4: OES-United Kingdom, TWA 0.1 mg/m3 TWA

Canada
- CAS#.7440-22-4 is listed on Canada's DSL List.

CAS# 7440-22-4 is listed on Canada's Ingredient Disclosure List.
Exposure Limits

CAS# 7440-22-4: OEL-AUSTRALIA:TWA 0.1 mg/m3

OEL-BELGIUM:TWA 0.1 mg/m3

OEL~DENMARK:TWA 0.01 mg/m3

OEL-FINLAND:TWA 0.1 mg/m3-

OEL-FRANCE:TWA 0.1 mg/m3

OEL-GERMANY:TWA 0.01 mg/m3

OEL-RUSSIA:STEL 1 mg/m3

OEL-SWITZERLAND:TWA 0.01 mg/m3

OEL-UNITED KINGDOM:TWA 0.1 mg/m3

OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV

OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV

**%+x SECTION 16 - ADDITIONAL INFORMATION ***+*
MSDS Creation Date: 12/12/1997 Revision #5 Date: 8/02/2000

The information above is believed to be accurate and represents the best
information currently available to us. However, we make no warranty of
merchantability or any other warranty, express or implied, with respect to
such information, and we assume no liability resulting from its use. Users
should make their own investigations to determine the suitability of the
information for their particular purposes. In no way shall the company be”

300226 2
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liable for any claims, losses, or damages of any third party or for lost
profits or any special, indirect, incidental, consequential or exemplary
damages, howsoever arising, even if the company has been advised of

the possibility of such damages.

300227
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International Chemical Safety Cards

TETRACHLOROETHYLENE

ICSC: 0076

‘CAS #127-18-4

TETRACHLOROETHYLENE
1,1,2,2-Tetrachloroethylene

{ Perchloroethylene
Tetrachloroethene
C2C14/C12C=CC12

Molecular mass: 165.8

'RTECS # KX3850000
1CSC # 0076 '
UN # 1897
EC # 602-028-00-4
TYPES OF '
ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
" EXPOSURE SYMPTOMS FIRE FIGHTING
Not combustible. Gives off In case of fire in the
FIRE irritating or toxic fumes (or surroundings: all extinguishing
gases) in a fire. agents allowed.
| EXPLOSION || ! 1N ]
| EXPOSURE || |[STRICT HYGIENE! I 1

Incoordination. Exhilaration. Ventilation, local exhaust, or Fresh air, rest. Artificial
Dizziness. Drowsiness. breathing protection. respiration if indicated. Refer for
e INHALATION Headache. Nausea. Weakness. : : medical attention.
Unconsciousness. I
Dry skin. Redness. Skin burns.  ||Protective gloves. Protective Remove contaminated clothes.
e SKIN Blisters. clothing. Rinse and then wash skin with
- water and soap.
Redness. Pain. Safety goggles, face shield. First rinse with plenty of water
. for several minutes (remove
e EYES . - . .
contact lenses if easily possible),
"then take to a doctor.
IAbdominal pain (further see Do not eat, drink, or smoke Rinse mouth. Do NOT induce
‘e INGESTION |{Inhalation). during work. Wash hands before jlvomiting. Give plenty of water
eating. to drink. Rest.
5 I &
SPILLAGE DISPOSAL STORAGE PACKAGING

LABELLING

Ventilation. Collect leaking and spilled
liquid in sealable containers as far as
possible. Absorb remaining liquid in
sand or inert absorbent and remove to
safe place. '

Separated from metals (see Chemical
Dangers), food and feedstuffs. Keep in
the dark. Ventilation along the floor.

Xn symbol

UN Hazard Class: 6.1

Do not transport with food and
feedstuffs. IMO: Marine Pollutant

R: 40
S:23-36/37

UN Packing Group: III

SEE IMPORTANT INFORMATION ON BACK

| @

Prepared in the context of cooperation between the International Programme on Chemical Safety & the
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International Chemical Safety Cards

TETRACHLOROETHYLENE ICSC: 0076

PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
COLOURLESS LIQUID, WITH ' The substance can be absorbed into the body by
CHARACTERISTIC ODOUR. inhalation, through the skin and by ingestion.
I PHYSICAL DANGERS: : INHALATION RISK:
M The vapour is heavier than air. A harmful contamination of the air will be
p reached rather slowly on evaporation of this k
o CHEMICAL DANGERS: substance at 20°C.
R On contact with hot surfaces or flames this
T substance decomposes forming toxic and EFFECTS OF SHORT-TERM EXPOSURE:
A corrosive fumes (hydrogen chloride, phosgene, The substance irritates the eyes, the skin and
N chlorine). The substance decomposes slowly on the respiratory tract. Swallowing the liquid may
T contact with moisture producing trichloroacetic cause aspiration into the lungs with the risk of
acid and hydrochloric acid. Reacts with metals chemical pneumonitis. The substance may
{ D such as aluminium, lithium, barium, berrylium. cause effects on the central nervous system.
? OCCUPATIONAL EXPOSURE LIMITS EFFECTS OF LONG-TERM OR
A (OELs): _ REPEATED EXPOSURE:
TLV: 50 ppm; 339 mg/m3 (STEL): 200 ppm; Repeazied or prolo’;\'fed ctc:ntact with skin may
" o/m3 i cause dermatitis. The substance may have
1357 mg/m” (ACGIH 1992-1993). effects on the liver and kidney. Turrtlours have
been detected in experimental animals but may
not be relevant to humans (see Notes).
Boiling point: 121°C Vapour pressure, kPa at 20°C: 1.9
Melting point: -22°C ' ' Relative vapour density (air = 1): 5.8
PHYSICAL Relative density (water = 1): 1.6 Relative density of the vapour/air-mixture at
PROPERTIES Solubility in water, g/100 mi at 20°C: 0.015 20°C (air=1): 1.09 .
Octanol/water partition coefficient as log Pow:
2.6
ENVIRONMENTAL || This substance may be hazardous to the environment; special attention should be given to indoor
DATA air and water.
NOTES
Use of alcoholic beverages enhances the harmful effect. Depending on the degree of exposure, periodic medical
examination is indicated. The odour warning when the exposure limit value is exceeded is insufficient.Do NOT use in the
vicinity of a fire or a hot surface, or during welding. Technical grades may contain small amounts of carcinogenic
stabilizers.
Transport Emergency Card: TEC (R)-722
NFPA Code: H2; FO; RO;

I ADDITIONAL INFORMATION

J

L |

© IPCS. CEC, 1993

ICSC: 0076 ' TETRACHLOROETHYLENE )|

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
for the use which might be made of this information. This card contains the collective views of the

'IMPORTANT
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LEGAL JITPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included
NOTICE: in national legislation on the subject. The user should verify comphance of the cards with the i
relevant leglslatlon in the country of use. .
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International Chemical Safety Cards

TOLUENE

ICSC: 0078

300231

TOLUENE
Methylbenzene
l Toluol
C4H;CH,/C,H,
I v Molecular mass: 92.1
'CAS # 108-88-3
RTECS # XS5250000
l‘ : ICSC # 0078
UN # 1294
EC # 601-021-00-3
l TYPES OF l
. ; ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
EXPOSURE SYMPTOMS FIRE FIGHTING
' ' FIRE Highly flammable. NO open flames, NO sparks, and|jPowder, AFFF, foam, carbon
: NO smoking. dioxide. :
Vapour/air mixtures are Closed system, ventilation, In case of fire: keep drums, etc.,
I explosive. explosion-proof electrical cool by spraying with water,
equipment and lighting. Prevent
EXPLOSION build-up of electrostatic charges h
- (e.g., by grounding). Do NOT
use compressed air for filling,
dischurging, or handling.
l STRICT HYGIENE! AVOID
EXPOSURE EXPOSURE OF (PREGNANT)
WOMEN!
Dizziness. Drowsiness. Ventilation, local exhaust, or Fresh air, rest. Artificial
o INHALATION]{|Headache. Nausea. breathing protection. respiration if indicated. Refer for
' Unconsciousness. medical attention.
Dry skin. Redness. Protective gloves. Remove contaminated clothes.
I e SKIN Rinse and then wash skin with
water and soap. Refer for
medical attention. |
l | Redness. Pain. Safety goggles or face shield. First rinse with plenty of water
e EYES for several minutes (remove
contact lenses if easily possible),
I then take to a doctor.
Abdominal pain. Burning Do not eat, drink, or smoke Rinse mouth. Give a slurry of
sensation (further see during work. activated charcoal in water to
* INGESTION Inhalation). drink. Do NOT induce vomiting.
l Refer for medical attention.
- : PACKAGING &
SPILLAGE DISP L TORAGE
0SA S LABELLING
‘ Collect leaking liquid in sealable Fireproof. Separated from strong I
containers. Absorb remaining liquid in ||oxidants. F symbol
sand or inert absorbent and remove to Xn symbol
' safe place. Do NOT wash away into R: 11-20
l 'http://siri.uvm.edu/msdsZ/mf/cards/ﬁle/OO78.html 12/4/01
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'sewer (extra personal protection: self- S: (2-)16-25-29-33 l

contained breathing apparatus). UN Hazard Class: 3
: : [UN Packing Group: (I

| SEE IMPORTANT INFORMATION ON BACK ]

| ICSC' 0078 Prepared in the context of cooperation between the International Progfamme on Chemical Safety & the
e Commission of the European Communities © IPCS CEC 1993

T ~

International Chemical Safety Cards

TOLUENE v | . ICSC: 0078

T

PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: ‘
I COLOURLESS LIQUID, WITH : The substance can be absorbed into the body by
M CHARACTERISTIC ODOUR. inhalation, through the skin andby ingestion.
PHYSICAL DANGERS: INHALATION RISK:
P The vapour is heavier than air and may travel A harmful contamination of the air can be
i -along the ground; distant ignition possible. As a reached rather quickly on evaporation of this
o result of flow, agitation, etc., electrostatic substance at 20°C.
| charges can be generated.
R EFFECTS OF SHORT-TERM EXPOSURE:
"CHEMICAL DANGERS: The substance irritates the eyes and the
T " Reacts violently with strong oxidants causing  respiratory tract. Exposure could cause central
. fire and explosion hazard. nervous system depression. Exposure at high
A _ levels may result in cardiac dysrhythmia,
- OCCUPATIONAL EXPOSURE LIMITS unconsciousness and death.
N (OELs): _
TLV: 50 ppm; 188 mg/m> (as TWA) (skin) EFFECTS OF LONG-TERM OR
T (ACGIH 1993-1994). REPEATED EXPOSURE:
: Repeated or prolonged contact with skin may
cause dermatitis. The substance may have
effects on the central nervous system, resulting
D in decreased leaming ability and psychological
disorders. Animal tests show that this substance |}
A possibly causes toxic effects upon human
' reproduction.
T
A
Boiling point: 111°C Relative density of the vapour/air-mixture at
L Melting point: -95°C 20°C (air=1): 1.06
Relative density (water = 1): 0.87 - Flash point: 4°C c.c.°C
prBYSICALS || Solubility in water: none Auto-ignition temperature: 480°C
Vapour pressure, kPa at 20°C: 2.9 Explosive limits, vol% in air: 1.1-7.1
Relative vapour density (air = 1): 3.2 Octanol/water partition coefficient as log Pow:
‘ 2.69
ENVIRONMENTAL
DATA "
' NOTES J
lDepending on the degree of exposure, periodic medical examination is indicated.
‘ ‘ ' Transport Emergency Card: TEC (R)-31 fi.
L NFPA Code: H2;F3; R 0;
| 1

somme ofaus nmes SEEs @ BESE @ Gans SN VB 00OR
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|

ADDITIONAL INFORMATION |

L

| |

ICSC: 0078

TOLUENE
@ IPCS, CEC, 1993

IMPORTANT

LEGAL
NOTICE:

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
for the use which might be made of this information. This card contains the collective views of the
IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included
in national legislation on the subject. The user should verify compliance of the cards with the
relevant legislation in the country of use. '

http://siri.uvm.edu/msds2/mf/cards/file/0078.html
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TRICHLOROETHYLENE

ICSC: 0081

TRICHLORQETHYLENE
1,1,2-Trichloroethylene
Trichloroethene

. Ethylene trichloride
C,HCl,/CICH=CCl,

Molecular mass: 131.4
CAS # 79-01-6 '
RTECS # KX4550000
ICSC # 0081 o
UN #1710

EC # 602-027-00-9

TYPES OF
HAZARD/
- EXPOSURE

ACUTE HAZARDS/
SYMPTOMS

PREVENTION

FIRST AID/
FIRE FIGHTING

Combustible under specific

In case of fire in the

FIRE conditions. See Notes. surroundings: all extinguishing
agents allowed.
. |{Risk of fire and explosion (see In case of fire: keep drums, etc., :
EXPLOSION Chemical Dangers). cool by spraying with water.
[ EXPOSURE || B | I

Dizziness. Drowsiness.
[Headache. Weakness.
Unconsciousness.

e INHALATION breathing protection.

Ventilation, local exhaust, or

Fresh air, rest. Artificial
respiration if indicated. Refer forf
medical attention.

Dry skin. Redness. Protective gloves.

Remove contaminated clothes.

¢ SKIN Rinse and then wash skin with
water and soap.
Redness. Pain. Safety spectacles. First rinse with plenty of water
e EYES for several minutes (remove

contact lenses if easily possible),
then take to a doctor.

Abdominal pain (further see

Do not eat, drink, or smoke

Rinse mouth. Do NOT induce

e INGESTION [{Inhalation). during work. Wash hands before |[vomiting. Give plenty of water
eating. to drink. Rest.
SPILLAGE DISPOSAL STORAGE “ PACKAGING &

LABELLING

Ventilation. Collect leaking and spilled
liquid in sealable containers as far as
possible. Absorb remaining liquid in
sand or inert absorbent and remove to
safe place (extra personal protection:
self-contained breathing apparatus).

Separated from metals (see Chemical
Dangers), strong bases, food and
feedstuffs. Dry. Keep in the dark.
Ventilation along the floor.

Do not transport with food and
feedstuffs. IMO: Marine Pollutant
Xn symbol

R: 40

'S: 23-36/37

UN Hazard Class: 6.1

UN Packing Group: 11

| - SEE IMPORTANT INFORMATION ON BACK ]

http://siri.uvm.edu/msds2/mnf/cards/file/008 1 .html
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International Chemical Safety Cards

TRICHLOROETHYLENE

ICSC: 0081

l

ADDITIONAL INFORMATION

=

l ICSC- 0081

|

TRICHLOROETHYLENE |

l PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
COLOURLESS LIQUID, WITH The substance can be absorbed into the body by
. CHARACTERISTIC ODOUR. inhalation, through the skin and by ingestion.
PHYSICAL DANGERS: INHALATION RISK:
The vapour is heavier than air. As aresultof A harmful contamination of the air can be
' flow, agitation, etc., electrostatic charges can be reached rather quickly on evaporation of this
I generated. ' substance at 20°C.
M
: P CHEMICAL DANGERS: EFFECTS OF SHORT-TERM EXPOSURE:
I (8] On contact with hot surfaces or flames this The substance irritates the eyes and the skin.
R substance decomposes forming toxic and Swallowing the liquid may cause aspiration into
T “corrosive fumes (phosgene, hydrogen chloride, the lungs with the risk of chemical pneumonitis.
I A chlorine). The substance decomposes on The substance may cause effects on the central
N contact with strong alkali producing nervous system. Exposure could cause lowering
T dichloroacetylene , which increases fire hazard. of consciousness.
Reacts violently with metals such as lithium,
l ‘ D magnesium aluminivm, titanium, barium and EFFECTS OF LONG-TERM OR
A sodium. Slowly decomposed by light in REPEATED EXPOSURE:
T presence of moisture, with formulation of Repeated or prolonged contact with skin may
A corrosive hydrochloric acid. cause dermatitis. The substance may have
. effects on the liver and kidney (see notes).
OCCUPATIONAL EXPOSURE LIMITS
(OELs):
l TLV: 50 ppm; 269 mg/m? (STEL): 200 ppm;
1070 mg/m? (ACGIH 1992-1993).
' [Boiling point: 87°C Relative vapour density (air = 1): 4.5
Melting point: -73°C Relative density of the vapour/air-mixture at
Relative density (water = 1): 1.5 20°C (air=1): 1.3
. Pll;}(;:fillf’ll‘\llés Solubility in water, g/100 mi at 20°C: 0.1 Auto-ignition temperature: 410°C
Vapour pressure, kPa at 20°C: 7.8 Explosive limits, vol% in air: 8-10.5
Octanol/water partition coefficient as log Pow:
l 242
‘ ENVIRONMENTAL || This substance may be hazardous to the environment; special attention should be given to water
l DATA organisms. )
NOTES ]
Combustible vapour/air mixtures difficult to ignite, may be developed under certain conditions. Use of alcoholic
l beverages enhances the harmful effect. Depending on the degree of exposure, periodic medical examination is indicated.
The odour warning when the exposure limit value is exceeded is insufficient. Do NOT use in the vicinity of a fire or a hot
surface, or during welding. Technical grades may contain small amounts of carcinogenic stabilizers.
' " Transport Emergency Card: TEC (R)-723
i NFPA Code: H2; FI; RO;

http://siri.uvm.edu/msds2/mf/cards/file/0081.html
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©IPCS, CEC, 1993

IMPORTANT
LEGAL
NOTICE:

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible
for the use which might be made of this information. This card contains the collective views of the
IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included
in national legislation on the subject. The user should verify compliance of the cards with the
relevant legislation in the country of use.
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24 Hour Emwgmcy Telephone: 909-&504151
CHEMTREC: ¢ -800-424-8300

MSDS Mateﬁaf Safety Data Sheet /'  ciiiec cameser "

Outside U.S. and Canada

Chemisee: 703-527-3887

-]““”‘“C"“’d‘ TBaloer TNOTE, CHEVTRER TG e vt J

From: Mallinckrodt Baker, Inc. |
222 Red School Lane
Phillipsburg, NJ 08365

CHE M ‘CA' '5 5 Hasperea Camar amargarey numbors & be

! userd enly 0 tha wRiY 0f chamical Armeige neiss
D imaxying 2 spit ook, 1FR, SXPULUNG or 3O il
i invnying chemigals,

Allran e metgency cuosicns should be directed 1o Cusiomer Servize {1-800:582-2637) for assistarce.

XYLENES

MSDS Number: X2000 --- Effective Date: 09/14/00

1. Product Identification

Synonyms: Dimethyl benzene, xylol, methyltoluene

CAS No.: 1330-20-7

Molecular Weight: 106.17

Chemical Formula: C6H4(CH3)2

Product Codes:

J.T. Baker: 5377, 5810, 5813, 9483, 9489, 9490, 9493, 9494, 9499, 9516, X516
Mallinckrodt: 8664, 8668, 8671, 8672, 8685, 8802, V052

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous
m-Xylene . 108-38-3 40 - 65% No
o-Xylene 95-47-6 15 - 20% No
- p-Xylene 106-42-3 < 20% No
Ethyl Benzene 100-41-4 15 - 25% Yes

3. Hazards Identification

Emergency Overview

-

DANGER! HARMFUL OR FATAL IF SWALLOWED. VAPOR HARMFUL.

.http://www.jtbaker.com/msds/x2000.htm ' ’ : 300237 12/4/01
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AFFECTS CENTRAL NERVOUS SYSTEM. CAUSES SEVERE EYE IRRITATION.
CAUSES IRRITATION TO SKIN AND RESPIRATORY TRACT. MAY BE
HARMFUL IF ABSORBED THROUGH SKIN. CHRONIC EXPOSURE CAN
CAUSE ADVERSE LIVER, KIDNEY, AND BLOOD EFFECTS. FLAMMABLE
LIQUID AND VAPOR.

J.T. Baker SAF-T-DATA®™) Ratings (Provided here for your cohvenience)

Health Rating: 2 - Moderate

Flammability Rating: 3 - Severe (Flammable)

Reactivity Rating: 0 - None

Contact Rating: 2 - Moderate

Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES;
CLASS B EXTINGUISHER.

Storage Color Code: Red (Flammable)

Potential Health Effécts

Inhalation:

Inhalation of vapors may be irritating to the nose and throat. Inhalation of high
concentrations may result in nausea, vomiting, headache, ringing in the ears, and severe
breathing difficulties which may be delayed in onset. Substernal pain, cough, and
hoarseness are also reported. High vapor concentrations are anesthetic and central nervous
system depressants.

Ingestion: -

Ingestion causes burmng sensation in mouth and stomach, nausea, vomiting and salivation.
Minute amounts aspirated into the lungs can produce a severe hemorrhagic pneumonitis
with severe pulmonary injury or death.

Skin Contact:

Skin contact results in loss of natural oils and often results in a characteristic dermatitis.
May be absorbed through the skin.

Eye Contact:

Vapors cause eye irritation. Splashes cause severe irritation, possible corneal burns and eye
damage.

Chronic Exposure:

Chronic inhalation can cause headache, loss of appetite, nervousness and pale skin.
Repeated or prolonged skin contact may cause a skin rash. Repeated exposure of the eyes to
high concentrations of vapor may cause reversible eye damage. Repeated exposure can
damage bone marrow, causing low blood cell count. May damage the liver and kidneys.
Aggravation of Pre-existing Conditions:

Persons with pre-existing skin disorders or eye problems, or impaired liver, kidney, blood,
or respiratory function may be more susceptible to the effects of the substance.

4. First Aid Measures

Inhalation:

http://www jtbaker.com/msds/x2000.htm 300238 12/4/01


http://www.jtbaker.com/msds/x2000.htm

XYLENES Page 3 of 9

Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give
oxygen. Call a physician immediately.

Ingestion: '

Aspiration hazard. If swallowed, vomiting may occur spontaneously, but DO NOT
INDUCE. If vomiting occurs, keep head below hips to prevent aspiration into lungs. Never
give anything by mouth to an unconscious person. Call a physician immediately.

Skin Contact:

Immedlately flush skin with plenty of soap and water for at least 15 minutes whlle
removing contaminated clothing and shoes. Get medical attention. Wash clothing before
reuse. Thoroughly clean shoes before reuse.

Eye Contact:

Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper
eyelids occasionally. Get medical attention immediately.

S. Fire Fighting Measures

Fire:

- Flash point: 29C (84F) CC
Autoignition temperature: 464C (867F)
Flammable limits in air % by volume:
lel: 1.0; uel: 7.0
Explosion:
Above flash point, vapor-air mixtures are explosive within flammable limits noted above.
Contact with strong oxidizers may cause fire. Sealed containers may rupture when heated.
Sensitive to static discharge. :
Fire Extinguishing Media:
Dry chemical, foam or carbon dioxide. Water spray may be used to keep fire exposed
containers cool, dilute spills to nonflammable mixtures, protect personnel attempting to stop
leak and disperse vapors. !
Special Information:
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained
breathing apparatus with full facepiece operated in the pressure demand or other positive
pressure mode. Vapors can flow along surfaces to distant ignition source and flash back.

6. Accidental Release Measures

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal
protective equipment as specified in Section 8. Isolate hazard area. Keep unnecessary and
unprotected personnel from entering. Contain and recover liquid when possible. Use non-
sparking tools and equipment. Collect liquid in an appropriate container or absorb with an
inert material (e. g., vermiculite, dry sand, earth), and place in a chemical waste container.
Do not use combustible materials, such as saw dust. Do not flush to sewer! If a leak or spill
has not ignited, use water spray to disperse the vapors, to protect personnel attempting to
stop leak, and to flush spills away from exposures. US Regulations (CERCLA) require
reporting spills and releases to soil, water and air in excess of reportable quantities. The toll
free number for the US Coast Guard National Response Center is (800) 424-8802.

http://www jtbaker.com/msds/x2000.htm 12/4/01
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J. T. Baker SOLUSORB(R) solvent adsorbent is recommended for spills of this product. I

7. Handling and Storage

Protect against physical damage. Store in a cool, dry well-ventilated location, away from '
any area where the fire hazard may be acute. Outside or detached storage is preferred.
Separate from incompatibles. Containers should be bonded and grounded for transfers to
avoid static sparks. Storage and use areas should be No Smoking areas. Use non-sparking l
type tools and equipment, including explosion proof ventilation. Containers of this material
may be hazardous when empty since they retain product residues (vapors, liquid); observe

-all warnings and precautions. listed for the product. Do Not attempt to clean empty '
containers since residue is difficult to remove. Do not pressurize, cut, weld, braze, solder,
drill, grind or expose such containers to heat, sparks, flame, static electricity or other
sources of ignition: they may explode and cause injury or death. I

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:

-OSHA Permissible Exposure Limit (PEL):

100 ppm (TWA) xylene - : .I
100 ppm (TWA) ethylbenzene :

-ACGIH Threshold Limit Value (TLV):

100 ppm (TWA) 150 ppm (STEL) xylene

Carcinogen Category (xylene): A4

100 ppm (TWA) 125 ppm (STEL) ethyl henzene ,
Ventilation System: '
A system of local and/or general exhaust is recommended to keep employee exposures
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred
because it can control the emissions of the contaminant at its source, preventing dispersion
of it into the general work area. Please refer to the ACGIH document, Industrial

Ventilation, A Manual of Recommended Practices, most recent edition, for-details. Use

explosion-proof equipment. l

Personal Respirators (NIOSH Approved):

If the exposure limit is exceeded and engineering controls are not feasible, a half-face
organic vapor respirator may be worn for up to ten times the exposure limit, or the
maximum use concentration specified by the appropriate regulatory agency or respirator
supplier, whichever is.lowest. A full-face piece organic vapor respirator may be worn up to
50 times the exposure limit, or the maximum use concentration specified by the appropriate
regulatory agency or respirator supplier, whichever is lowest. For emergencies or instances
where the exposure levels are not known, use a full-face piece positive-pressure, air-
supplied respirator. WARNING: Air-purifying respirators do not protect workers in
oxygen-deficient atmospheres. Where respirators are required, you must have a written
program covering the basic requirements in the OSHA respirator standard. These include .
training, fit testing, medical approval, cleaning, maintenance, cartridge change schedules,
etc. See 29CFR1910.134 for details.

’http://www.jtbaker.com/msds/x2000.htm , ' 300240 12/4/01
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Skin Protection:

Wear impervious protective clothing, mcludmg boots gloves, lab coat, apron or coveralls,

as appropriate, to prevent skin contact.

Eye Protection: :

Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain
* eye wash fountain and quick-drench facilities in work area.

9. Physical and Chemical Properties

The following physical data is for xylene.

Appearance:

Clear, colorless liquid.

Odor:

Characteristic odor.

‘Solubility:

Insoluble in water.

Specific Gravity:
- 0.86 @ 20C/4C

pH:

Not applicable.

% Volatiles by volume @ 21C (70F)

100

Boiling Point:

137 - 140C (279 - 284F)

Melting Point:

-25C (-13F)

Vapor Density (Air=1): , ‘

3.7 el

Vapor Pressure (mm Hg) ’ !

8 @ 20C (68F)

Evaporation Rate (BuAc=1):

0.7

10. Stability and Reactivity

Stability:

Stable under ordinary conditions of use and storage.
Hazardous Decomposition Products:
Involvement in a fire causes formation of carbon monoxide and unidentified organic
components.

Hazardous Polymerization:

Will not occur.

Incompatibilities:

Strong oxidizing agents and strong acids.
Conditions to Avoid:

Heat, flames, ignition sources and incompatibles.

~ http://www jtbaker.com/msds/x2000.htm ' 12/4/01
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11. ’E’@xim_ﬁogicaﬂ Information

Toxicological Data: :

Xylene: oral rat LD50: 4300 mg/kg; inhalation rat LC50: 5000 ppm/4H; skm rabbit LD50:

> 1700 mg/kg; Irritation eye rabbit: 87 mg mild (Std. Draize); irritation skin rabbit 500

mg/24 moderate (Std. Draize); investigated as a tumorigen, mutagen, reproductive effector.
- Ethyl benzene: oral rat LD50: 3500 mg/kg; skin rabbit LD50: 17800 uL/kg; investigated as

a tumorigen, mutagen, reproductive effector. :

Reproductive Toxicity: '

May cause teratogenic effects.

. ---NTP Carcinogen--- :
Ingredient : Known Anticipated IARC Category

m-Xylene (108-38-3) ' No No 3 E
o-Xylene (95-47-6) No No 3 :
p-Xylene (106-42-3) No No 3 ' ﬁ
- Ethyl Benzene (100-41-4) ‘ No No 2B %

12. Ecological Information

Environmental Fate:
Following data for xylene: When released into the soil, this material may evaporate to a
moderate extent. When released into the soil, this material is expected to leach into
groundwater. When released into the soil, this material may biodegrade to a moderate- -
extent. When released into water, this material may evaporate to a moderate extent. When
released into water, this material may biodegrade to a moderate extent. When released into
the air, this material may be moderately degraded by reaction with photochemically
produced hydroxyl radicals. When released into the air, this material is expected to have a

- half-life of less than 1 day. This material is not expected to significantly bioaccumulate.
(mixed xylenes: octanol / water partition coefficient 3.1 - 3.2; bioconcentration factor =13,
eels)
Environmental Toxicity:
For xylene: This material is expected to be slightly toxic to aquatic llfe The LC50/96-hour
values for fish are between 10 and 100 mg/l.

[=ocrmares B ww:os: N o 2% W o3|

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste
and sent to a RCRA approved incinerator or disposed in a RCRA approved waste facility.
. Processing, use or contamination of this product may change the waste management
options. State and local disposal regulations may differ from federal disposal regulations.
Dispose of container and unused contents in accordance with federal, state and local

CIEEET
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requirements.

14. Transport Information

Domestic (Land, D.O.T.)
Proper Shipping Name: XYLENES

Hazard Class: 3

UN/NA: UN1307

Packing Group: I1I

Information reported for product/size: 398LB

International (Water, LM.O.)

Proper Shipping Name: XYLENES

Hazard Class: 3.3

UN/NA: UN1307
- Packing Group: II1

Information reported for product/size: 398LB

. 15. Regulatory Information

———————— \Chemical Inventory Status - Part 1\-----mommmmm

Ingredient TSCA EC Japan Australia
m-Xylene (108-38-3) Yes Yes Yes Yes
o-Xylene (95-47-6) Yes Yes Yes Yes ;
p-Xylene (106-42-3) Yes Yes Yes Yes
Ethyl Benzene (100-41-4) Yes Yes Yes Yes
———————— \Chemical Inventory Status - Part 2\-~—-—--emmmmm e
--Canada--
Ingredient Korea DSL NDSL Phil.
m-Xylene (108-38-3) Yes Yes No Yes
o-Xylene (95-47-6) _ ‘ Yes Yes No * Yes
p~Xylene (106-42-3) Yes Yes No Yes
Ethyl Benzene (100-41-4) ’ Yes Yes No Yes
———————— \Federal, State & International'Regulations - Part I\--------—----—-—--
R _ -SARA 302- ---=---SARA 313------

Ingredient | _ ' ( RQ TPQ List Chemical Catg.
m-Xylene (108-38-3) » No No Yes No
o0-Xylene (95-47-6). ‘ No No Yes No

| p-Xylene (106-42-3) No No Yes No

. Ethyl Benzene (100-41-4) No No Yes . No

———————— \Federal, State & International Regulations - Part 2\---=--=—=~—w-v---
S ~RCRA- -TSCA- - ’

| http://www jtbaker.com/msds/x2000.htm 300243 12/4/01



file:///Chemical
file:///Chemical
file:///Federal
file://-/Federal
http://www.jtbaker.eom/m.sds/x2000.htm

"XYLENES Page 8 of 9

Ingredient CERCLA 261.33  8(d)
m-Xylene (108-38-3) 1000 No No
o-Xylene (95-47-6) , ' 1000 No No
p-Xylene (106-42-3) ' 100 No Yes -
Ethyl Benzene (100-41-4) 1000 No : No '
Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
_Reactivity: No _ (Mixture / Liquid) :

Australian Hazchem Code: 3[Y]

Poison Schedule: No information found. ‘ :
WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products i
Regulations (CPR) and the MSDS contains all of the information required by the CPR. ‘

16.; Other Information

NFPA Ratings: Health: 2 Flammability: 3 Reactivity: 0

Label Hazard Warning:

DANGER! HARMFUL OR FATAL IF SWALLOWED VAPOR HARMFUL. AFFECTS
CENTRAL NERVOUS SYSTEM. CAUSES SEVERE EYE IRRITATION. CAUSES
IRRITATION TO SKIN AND RESPIRATORY TRACT. MAY BE HARMFUL IF
ABSORBED THROUGH SKIN. CHRONIC EXPOSURE CAN CAUSE ADVERSE
LIVER, KIDNEY, AND BLOOD EFFECTS. FLAMMABLE LIQUID AND VAPOR.
Label Precautions:

Keep away from heat, sparks and flame.

Avoid contact with eyes, skin and clothing.

Keep container closed.

Use only with adequate ventilation.

Avoid breathing vapor.

Wash thoroughly after handling. . '

Label First Aid:- {
Aspiration hazard. If swallowed, vomiting may occur spontaneously, but DO NOT

INDUCE. If vomiting occurs, keep head below hips to prevent aspiration into lungs. Never

give anything by mouth to an unconscious person. Call a physician immediately. If inhaled, {
remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give

oxygen. In case of contact, immediately flush eyes or skin with plenty of water for at least _
15 minutes while removing contaminated clothing and shoes. Wash clothing before reuse. {
In all cases get medical attention immediately. é
Product Use:

Laboratory Reagent.

Revision Information:

MSDS Section(s) changed since last revision of document include: 8, 11.

Disclaimer:
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Mallinckrodt Baker, Inc. provides the information contained herein in good faith but
makes no representation as to its comprehensiveness or accuracy. This document is
intended only as a guide to the appropriate precautionary handling of the material by

~ a properly trained person using this product. Individuals receiving the information
must exercise their independent judgment in determining its appropriateness for a
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED,
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING
FROM USE OF OR RELIANCE UPON THIS INFORMATION.
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Prepared by: Strategic Services Division
'Phone Number: (314) 539-1600 (U.S.A.)
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SCOTT SPECIALTY GASES -- ISOBUTYLENE Page 1 of 3 I
SCOTT SPECIALTY GASES -~- ISOBUTYLENE

MATERIAL SAFETY DATA SHEET

SCOTT SPECIALTY GASESNSN: 683000N042744

Manufacturer's CAGE: 51847 . .

Part No. Indicator: A . _
Part Number/Trade Name: ISOBRUTYLENE . . l

Company's Name: SCOTT SPECIALTY GASES
Company's Street: ROUTE 611

Company's City: PLUMSTEADVILLE
Company's State: PA

Company's Country: US

Company's. Zip Code: 18949

Company's Emerg Ph #: 215-766-8861
Company's Info Ph #: 215-766-8861
Record No. For Safety Entry: 001

Tot Safety Entries This Stk#: 001

Safety Data Review Date: 13SEP9Y95
MSDS. Serial Number: BSXZH
Hazard Characteristic Code: G2-

Proprietary: NO
Ingredient: PROPENE, 2-METHYL-; (ISOBUTYLENE)
Ingredient Sequence Number: 01

Percent: 100 -
NIOSH (RTECS) Number: UD08S90000 . _

CAS Number: 115-11-7
OSHA PEL: N/K (FP N)
ACGIH TLV: N/K (FP N)

Status: 'SMJ ' ’
Date MSDS. Prepared: 14SEP8S ‘ I

- Physical/Chemical Characteristics .

Appearance And Odor: COLORLESS, ETHEREAL ODOR. I
Boiling Point: 19.6F,-6.9C

Vapor Pressure (MM Hg/70 F): 2.65Q@21.1C

Vapor Density (Air=1): 1.947 _ '
Specific Gravity: 0.588 (H20=1) : X

_Evaporation Rate And Ref: NOT APPLICABLE -

Solubility In Water: SLIGHT ' . I

Percent Volatiles By Volume: 100

Fire and Explosion Hazard Data

Flash Point: ~105F,-76C

Lower Explosive Limit: 1.8%

Upper Explosive Limit: 9.6%

Extinguishing Media: DO NOT EXTING BURNING GAS IF FLOW CANNOT BE SHUT OFF.

USE WATER SPRAY TO KEEP FIRE EXPOS CYLS COOL. MOVE CYL (SUPDAT)

Special Fire Fighting Proc: USE NIOSH/MSHA APPROVED SCBA & FULL PROTECTIVE

EQUIPMENT (FP N). FLAMMABLE HIGH PRESSURE LIQUID OR GAS.

Unusual Fire And Expl Hazrds: -DANGEROUS. VAP MAY TRAVEL CONSIDERABLE DIST

TO SOURCE OF IGNIT & FLASH BACK. MAY FORM EXPLO MIXTS W/AIR. CAN REACT .
VIGOROUSLY W/OXIDIZING MATLS.

-//s1rt u/ 180/ ‘ o
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Reactivity Data
Stability: YES
Cond To Avoid (Stability): NONE SPECIFIED BY MANUFACTURER.
Materials To Avoid: OXIDIZING MATERIALS. :
Hazardous Decomp Products: CARBON MONOXIDE, CARBON DIOXIDE.
Hazardous Poly Occur: NO
Conditions To Avoid (Poly): NOT RELEVANT

Health Hazard Data

LD50-LC50 Mixture: NONE SPECIFIED BY MANUFACTURER.

Route Of Entry - Inhalation: YES

Route Of Entry - Skin: NO

Route Of Entry - Ingestion: NO

Health Haz Acute And Chronic: ACUTE:ASPHYXIANT. SYMPTOMS INCLUDE RAPID
RESPIRATION, MUSCULAR INCOORDINATION, FATIGUE, NAUSEA & VOMITING. LOSS OF
CONSCIOUSNESS & DEATH MAY OCCUR. CONTACT W/LIQUID MAY RESULT IN SYMPTOMS OF
FROSTBITE. CHRONIC:NONE.

Carcinogenicity - NTP: NO

Carcinogenicity - IARC: NO

Carcinogenicity - OSHA: NO

Explanation Carcinogenicity: NOT RELEVANT

Signs/Symptoms Of Overexp: SEE HEALTH HAZARDS.

Med Cond Aggravated By Exp: NONE

Emergency/First Aid Proc: INGEST:CALL MD IMMED (FP N). INHAL:IMMED REMOVE
VICTIM TO FRESH AIR. IF BREATHING HAS STOPPED, GIVE ARTIFICIAL RESPIRATION.
IF BREATHING IS DIFFICULT, GIVE OXYGEN. SKIN:IMMED FLUSH W/ COPIOUS AMOUNTS
OF WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAM CLTHG. IF FROSTBITE
OCCURS, WARM AFFECTED AREA W/WATER OR TOWEL. EYE:IMMED FLUSH W/COPIOUS
AMOUNTS OF WATER FOR AT LEAST 15 MINUTES.

CYLINDER TO EXHAUST HOOD OR SAFE OUTDONRS AREA IF THIS CAN BE DONE SAFELY.
Neutralizing Agent: NONE SPECIFIED BY MANUFACTURER.

Waste Disposal Method: DISP MUST BE I/A/W FED, STATE & LOC REGS (FP N),.
RETURN CYLS TO SUPPLIER FOR PROPER DISP W/ANY VALVE OUTLET PLUGS/CAPS
SECURED & VALVE PROT CAP IN PLACE. DO NOT REUSE CYL. EMPTY CYL WILL CONTAIN
HAZ RESIDUE. '
Precautions-Handling/Storing: STORE IN WELL VENTED ABOVE-GROUND AREA AWAY
FROM HEAT & IGNIT SOURCES & OXIDIZING MATLS. PROT CNTNRS FROM PHYSICAL DMG.
DO NOT DEFACE CYLS/LABELS. -

Other Precautions: KEEP VALVE PROT CAP ON CYLS WHEN NOT IN USE & SECURE
CYL WHEN USING TO PROT FROM FALLING. USE SUITABLE HAND TRUCK TO MOVE CYLS.
CYLS SHOULD BE REFILLED BY QUALIFIED PRDCRS OF COMPRESSED GASES. SHIPMENT
OF COMPRESSED GAS CYL WHICH (SUPDAT)

Control Measures

Respiratory Protection: USE NIOSH/MSHA APPROVED SCBA IN CASE OF EMERGENCY
OR NON-ROUTINE USE.

Ventilation: PROVIDE ADEQUATE & LOCAL EXHAUST VENTILATION TO MAINTAIN
CONCENTRATION BELOW EXPOSURE LIMITS.

Protective Gloves: IMPERVIOUS GLOVES (FP N).

Eye Protection: SAFETY GOGGLES. _

Other Protective Equipment: SAFETY SHOES WHEN HANDLING CYLINDERS.

Work Hygienic Practices: NONE SPECIFIED BY MANUFACTURER.

Suppl. Safety & Health Data: EXTING MEDIA:AWAY FROM FIRE IF THERE IS NO

http:/siri.uvm.edu/msds2/£/89/21506.html ' 300247
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SCOTT SPECIALTY GASES -- ISOBUTYLENE

RISK. OTHER PREC:HAS NOT BEEN FILLED BY THE OWNER OR W/HIS WRITTEN

IS A VIOLATION OF FEDERAL LAW (43 CFR).

Page 3 of 3

CONSENT

Label Required: YES
Technical Review Date: (08SEP93

Label

Date: 23AUG93

Label Status: G

Common Name: ISOBUTYLENE
Chronic Hazard: NO

Signal Word: DANGER!

Acute Health Hazard-Moderate: X
Contact Hazard-Slight:

Fire Hazard-Severe: X
Reactivity Hazard-None: X

Special Hazard Precautions:
GAS. ACUTE:ASPHYXIANT.
INCOORDINATION,

NONE LISTED BY MANUFACTURER.
Protect Eye: Y

Protect Skin: Y

Protect Respiratory: Y

Label
Label
Label
Label
Label
Label
Label

Name: SCOTT SPECIALTY GASES
Street: ROUTE 611

City: PLUMSTEADVILLE

State: PA

Zip Code: 18949

Country: US

Emergency Number: 215-766-8861

http://siri.uvm.eduw/msds2/{/89/21506.html

EXTREMELY FLAMMABLE HIGH PRESSURE LIQUID OR
SYMPTOMS INCLUDE RAPID BREATHING, MUSCULAR
FATIGUE, NAUSEA & VOMITING. LOSS OF CONSCIOUSNESS & DEATH
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JSOPROPYL ALCOHOL (90 - 100%) Page 1 of 8

24 Hour Emergancy Telephone: 909-650-2151
CHEMTREC: * 800-424-9300

MSDS | Material Safety Data Sheet /  ‘smesrecisors nCaste

Outside U.S. and Canada
Chemiree: 703.527-3887

From: Mallinckrodt Baker, Inc. ! Y _I Mallinckrodt Ba —

"OTE: CHEMTRER, CANUTED ard Natinal
222 Red School Lane CHPM K_.A' S Iim na ("aﬂ‘,.}ramar;,qrcy Anmaars v he
Phillipsburg, NJ 08865 W _: USar By 2 tha vay of charneal amsipnion
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i invniving chemoals

Al ron-emergency suesticns should te diccted to Cusiomer Servise {1:600.562:2527} tor assistarce.

ISOPROPYL ALCOHOL (90 - 100%)

MSDS Number: 18840 --- Ejfective Date: 07/21/00

1. Product Identification

Synonyms: 2-Propanol; sec-propy! alcohol; isopropanol; sec-propanol; dimethylcarbinol
CAS No.: 67-63-0 '
Molecular Weight: 60.10

Chemical Formula: (CH3)2 CHOH

Product Codes:

J.T. Baker: 5082, 9037, 9080, U298

Mallinckrodt: 0562, 3027, 3031, 3032, 3035, 3037, 3043, 4359 6569, H604, H982, V345,
V5355, V566

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous
Isopropyl Alcohol 67-63-0 90 - 100% Yes
Water 7732-18-5 0 - 10% No

3. Hazards Identification

Emergency Overview

WARNING! FLAMMABLE LIQUID AND VAPOR. HARMFUL IF SWALLOWED

http://www.jtbaker.com/msds/i8840.htm 300249 12/4/01
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ISOPROPYL ALCOHOL (90 - 100%) Page 2 of 8

OR INHALED. CAUSES IRRITATION TO EYES AND RESPIRATORY TRACT.
AFFECTS CENTRAL NERVOUS SYSTEM. MAY BE HARMFUL IF ABSORBED
THROUGH SKIN. MAY CAUSE IRRITATION TO SKIN.

J.T. Baker SAF-T-DATA(™) Ratings (Provided here for your convenience)

Health Rating: 1 - Slight

Flammability Rating: 4 - Extreme (Flammable)

Reactivity Rating: 2 - Moderate

Contact Rating: 2 - Moderate

Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES;
CLASS.B EXTINGUISHER

Storage Color Code: Red (Flammable)

Potential Health Effects

Inhalation:

. Inhalation of vapors irritates the respiratory tract. Exposure to high concentrations has a
narcotic effect, producing symptoms of dizziness, drowsiness, headache, staggering,
unconsciousness and possibly death.

Ingestion:

Can cause drowsiness, unconsciousness, and death. Gastrointestinal pain, cramps, nausea,
vomiting, and diarrhea may also result. The single lethal dose for a human adult = about
250 mls (8 ounces).

Skin Contact: -

May cause irritation with redness and pain. May be absorbed through the skin with possible '
systemic effects. i
Eye Contact:

Vapors cause eye irritation. Splashes cause severe irritation, possible corneal burns and eye
damage.

Chronic Exposure:

Chronic exposure may cause skin effects.

Aggravation of Pre-existing Conditions:

Persons with pre-existing skin disorders or impaired liver, kidney, or pulmonary functlon
may be more susceptible to the effects of this agent. -

4. First Aid Measures

Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give
oxygen. Get medical attention.
Ingestion:
Give large amounts of water to drink. Never give anything by mouth to an unconscious
~ person. Get medical attention.
Skin Contact:
Immediately flush skin with plenty of water for at least 15 minutes. Call a physician if

http://www.jtbaker.com/msds/i8840.htm 300250 12/4/01
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I - ISOPROPYL ALCOHOL (90 - 100%) Page 3 of 8

irritation develops.

Eye Contact:

Immediately flush eyes W1th plenty of water for at least 15 minutes, lifting lower and upper
eyelids occasionally. Get medical attention immediately.

5. Fire Fighting Measures

Fire:
Flash point: 12C (54F) CC
Autoignition temperature: 399C (750F)
Flammable limits in air % by volume:
lel: 2.0; vel: 12.7
Listed fire data is for Pure Isopropyl Alcohol.
Explosion:
Above flash point, vapor-air mixtures are exploswe within flammable limits noted above.
Contact with strong oxidizers may cause fire or explosion. Vapors can flow along surfaces
. to distant ignition source and flash back. Sensitive to static discharge.
* Fire Extinguishing Media:
Water spray, dry chemical, alcohol foam, or carbon dioxide. Water spray may be used to
keep fire exposed containers cool, dilute spills to nonflammable mixtures, protect personnel
attempting to stop leak and disperse vapors.
Special Information:
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained
breathing apparatus with full facepiece operated in the pressure demand or other positive
pressure mode.

6. Accidental Release Measures :

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal
protective equipment as specified in Section 8. Isolate hazard area. Keep unnecessary and
unprotected personnel from entering. Contain and recover liquid when possible. Use non-
sparking tools and equipment. Collect liquid in an appropriate container or absorb with an
inert material (e. g., vermiculite, dry sand, earth), and place in a chemical waste container.
Do not use combustible materials, such as saw dust. Do not flush to sewer! If a leak or spill
has not ignited, use water spray to disperse the vapors, to protect personnel attempting to
stop leak, and to flush spills away from exposures.

J. T. Baker SOLUSORB(R) solvent adsorbent is recommended for spills of this product.

7. Handling andv Storage

Protect against physical damége. Store in a cool, dry well-ventilated location, away from
any area where the fire hazard may be acute. Outside or detached storage is preferred.

http://www jtbaker.com/msds/i8840.htm 300251 12/4/01
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Separate from incompatibles. Containers should be bonded and grounded for transfers to
avoid static sparks. Storage and use areas should be No Smoking areas. Use non-sparking
type tools and equipment, including explosion proof ventilation. Containers of this material
may be hazardous when empty since they retain product residues (vapors, liquid); observe
all warnings and precautions listed for the product. Small quantities of peroxides can form
on prolonged storage. Exposure to light and/or air significantly increases the rate of
peroxide formation. If evaporated to a residue, the mixture of peroxides and isopropanol
may explode when exposed to heat or shock.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:
For Isopropy! Alcohol (2-Propanol):

-OSHA Permissible Exposure Limit (PEL): - I
400 ppm (TWA)
-ACGIH Threshold Limit Value (TLV): i

* 400 ppm (TWA), 500 ppm (STEL)
Ventilation System:
A system of local and/or general exhaust is recommended to keep employee exposures
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred
because it can control the emissions of the contaminant at its source, preventing dispersion
of it into the general work area. Please refer to the ACGIH document, Industrial
Ventilation, A Manual of Recommended Practices, most recent edition, for details.
Personal Respirators (NIOSH Approved):
If the exposure limit is exceeded, a full facepiece respirator with organic vapor cartridge
may be worn up to 50 times the exposure limit or the maximum use concentration specified
by the appropriate regulatory agency or respirator supplier, whichever is lowest. For
emergencies or instances where the exposure levels are not known, use a full-facepiece .'
positive-pressure, air-supplied respirator. WARNING: Air purifying respirators do not
protect workers in oxygen-deficient atmospheres.
Skin Protection: ' '
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, .
as appropriate, to prevent skin contact. Neoprene and nitrile rubber are recommended
materials.
Eye Protection:
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain
eye wash fountain and quick-drench facilities in work area. . E

9. Physical and Chemical Properties

Appearance:

Clear, colorless.liquid.
Odor:

Rubbing alcohol.
Solubility: .

http://www jtbaker.com/msds/i8840.htm 300252 12/4/01
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Miscible in water.
Specific Gravity:
0.79 @ 20C/4C

pH:

No information found.

100 :
Boiling Point:

82C (180F)

Melting Point:

-89C (-128F)

Vapor Density (Air=1):
2.1

Vapor Pressure (mm Hg):
44 @ 25C (77F)
Evaporation Rate (BuAc=1):
2.83

% Volatiles by volume @ 21C (70F):

Page 5 of 8

10. Stability and Reactivity
Stability:
instability.
Hazardous Polymerization:

Will not occur.
Incompatibilities:

perchloric acid.
Conditions to Avoid:

Hazardous Decomposition Products:
Carbon dioxide and carbon monoxide may form when heated to decomposition.

* Stable under ordinary conditions of use and storage. Heat and sunlight can contribute to

Heat, flame, strong oxidizers, acetaldehyde, acids, chlorine, ethylene oxide, hydrogen-
palladium combination, hydrogen peroxide-sulfuric acid combination, potassium tert-
butoxide, hypochlorous acid, isocyanates, nitroform, phosgene, aluminum, oleum and

Heat, flames, ignition sources and incompatibles.

Isopropyl Alcohol (67-63-0)
Water (7732-18-5)

http://www jtbaker.com/msds/i8840.htm

11. Toxicological Information

Oral rat LD50: 5045 mg/kg; skin rabbit LD50: 12.8 gm/kg; inhalation rat LC50: 16,000
ppm/8-hour; investigated as a tumorigen, mutagen, reproductive effector.

---NTP Carcinogen---

Known Anticipated IARC Category
No No 3
No No None

12/4/01
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12. Ecological Information | | ()

Environmental Fate: . l
When released into. the soil, this material is expected to quickly evaporate. When released
into the soil, this material may leach into groundwater. When released into the soil, this I
material may biodegrade to a moderate extent. When released to water, this material is

. expected to quickly evaporate. When released into the water, this material is expected to

have a half-life between 1 and 10 days. When released into water, this material may l
biodegrade to a moderate extent. This material is not expected to significantly

biocaccumulate. When released into the air, this material is expected to be readily degraded
by reaction with photochemically produced hydroxy! radicals. When released into the air, l
this material is expected to have a half-life between 1 and 10 days. When released into the
air, this material may be removed from the atmosphere to a moderate extent by wet

‘deposition. l
Environmental Toxicity:

The LC50/96-hour values for fish are over 100 mg/l. This material is not expected to be

toxic to aquatic life. I

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste
and sent to a RCRA approved incinerator or disposed in a RCRA approved waste facility.
Processing, use or contamination of this product may change the waste management
options. State and local disposal regulations may differ from federal disposal regulations. -
Dispose of container and unused contents in accordance with federal, state and local
requirements.

14. Transport Information

Domestic (Land, D.O.T.)

Proper Shipping Name: ISOPROPANOL
Hazard Class: 3

UN/NA: UN1219

Packing Group: II

Information reported for product/size: 355LB

International (Water, L.LM.O.)

Proper Shipping Name: ISOPROPANOL
Hazard Class: 3.2

UN/NA: UN1219

Packing Group: II

http://www jtbaker.com/msds/i8840.htm - 300254 12/4/01
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Information reported for product/size: 355LB

Page 7 of 8

-------- \Chemical Inventory Status - Part 1\

Ingredient

o - = e e = = = ———— — i — —  — — S — = = ——— — — ———

Isopropyl Alcohol
Water (7732-18-5)

________ \Chemical

Ingredient

- - = o = ————— — i - ———— e ——— —— — - - ——— -

Isopropyl Alcohol
Water (7732-18-5)

________ \Federal,

Ingredient

Isopropyl Alcohol
Water (7732-18-5)

-------- \Federal,

Ingredient-

Isopropyl Alcohol
Water (7732-18-5)

Australian Hazchem Code: 2[S]2
Poison Schedule: No 1nformat10n found.

WHMIS:

Acute:

15. Regulatory Information

(67-63-0)

Inventory Status - Part 2\

(67-63-0)

State & International Regulations -

(67-63-0)

State & International Regulations -

Chemical Weapons Convention:
SARA 311/312:
Reactivity: No

Yes

(Mixture / Licaid)

TSCA EC Japan Australia
Yes Yes Yes Yes
Yes Yes Yes Yes
--Canada--
Korea DSL NDSL Phil.
Yes Yes No Yes
Yes Yes No Yes
Part 1\--------—c--—-—=
-SARA 302~ === -- SARA 313------
RQ TPQ List Chemical Catg
No No Yes No
No No No No
Part 2\-----=--—---—=--
~RCRA- ~TSCA-
CERCLA 261.33 8 (d)
No No No
No No No
TSCA 12(b): Yes CDTA: Yes
: Yns Fire: Yes Pressure: No

This MSDS has been prepared according to the hazard criteria of the Controlled Products
Regulations (CPR) and the MSDS contains all of the information required by the CPR.

16. Other Information

NFPA Ratings: Health 2 Flammability: 3 Reactivity: 0
Label Hazard Warning:
WARNING! FLAMMABLE LIQUID AND VAPOR. HARMFUL IF SWALLOWED OR

INHALED. CAUSES IRRITATION TO EYES AND RESPIRATORY TRACT. AFFECTS

http://www jtbaker.com/msds/i8840.htm
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. ISOPROPYL ALCOHOL (90 - 100%) Page 8 of 8

CENTRAL NERVOUS SYSTEM. MAY BE HARMFUL IF ABSORBED THROUGH
SKIN. MAY CAUSE IRRITATION TO SKIN.
Label Precautions:
Keep away from heat, sparks and ﬂame
- Keep container closed.
Use only with adequate ventilation.
Wash thoroughly after handling.
Avoid breathing vapor or mist.
Avoid contact with eyes, skin and clothing.
Label First Aid:
If swallowed, give large amounts.of water to drink. Never give anything by mouth to an
unconscious person. If inhaled, remove to fresh air. If not breathing, give artificial
respiration. If breathing is difficult, give oxygen. In case of contact, immediately flush eyes
or skin with plenty of water for at least 15 minutes. Remove contaminated clothing and
shoes. Wash clothing before reuse. In all cases, get medical attention.
Product Use:
Laboratory Reagent.
Revision Information: _
MSDS Section(s) changed since last revision of document include: 7.

. Disclaimer:
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Mallinckrodt Baker, Inc. provides the information contained herein in good faith but
makes no representation as to its comprehensiveness or accuracy. This document is
intended only as a guide to the appropriate precautionary handling of the material by
a properly trained person using this product. Individuals receiving the information
must exercise their independent judgment in determining its appropriateness for a
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO
REPRESENTATIONS OR WARJFEANTIES, EITHER EXPRESS OR IMPLIED,
INCLUDING WITHOUT LIMITATIUN ANY WARRANTIES OF

. MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT !
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING
FROM USE OF OR RELIANCE UPON THIS INFORMATION.
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Prepared by: Strategic Services Division
Phone Number: (314) 539-1600 (U.S.A.)

.http://www.jtbaker.co‘m/msds/iS840.htm 300256 12/4/01 I
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LEGEND

WOODED AREA

UNWOODED / ACTIVE AREA

POTENTIAL SOURCE AREAS

TREELINE

—— = = ———— PROPERTY UNE

] -
'S XISTING GROUNUWATER MOMTORING WELL LOCATION
(SOR. SAWLES COULECTED PROR TO INSTALLATION)
3 )
A PHASE B REMEDIAL INVESTIGATION SOR SAMPLE LOCATION
s$-13
) . PHASE | REMEDIAL INVESTIGATION SOL SAMPLE LOCATION
NOTES

1.) ONLY EXCEEDANCES OF GENERIC SO SCREENING LEVELS ARE SHOWN ON THIS

Z)MPAM—M DETECTIONS OF METHYLENE CMLORIDE ARE NOT
SHOWN ON THIS FIGURE AS THEY ARE RELATED TO BLANK CONTAMENATION.

1) PARAMETERS SHOWN M MAGENTA EXCEED THE SO0 SORENNG LEVELS
FOR m:umm ™ uiumu:ﬂ (lg»‘-l). PAMIETERS SHOWN M GLUE EXCEED
THE GEMERIC SO

PCE = TETRACHLORCETHENE
GL-VOCs = CHLORINATED VOCa
BYEX = TOLUENE, ETHYLBENZENE, AMD XYLDNES

A)mmum BASED ON PREVIOUS INVESTIGATIONS BY DNTEX (1989
AND 1990) RELATIVE CONCENTRATIONS ARE PROVIOED WHERE WMAULTIPLE

CONSTITUENTS OF CHE CLASS OF ANALYTES EXCEED SCREENMG LEVEL (a.g. VETALS

> 95 ppm OR SYIC < 1 ppm).

REFERENCE . )
|)mwmmmmumnmm O!’(I('DLI”)MD

IASE I REMEDIAL INVESTIGATION™ (INTEX, 1990). LOCATIONS OF PROPERTY nﬂus>sswm
mumnmuzmmut

s 13 ppm
As M ppm, Be 029 ppm

Cr 7 ppm

A5 1.7 pom

METALS > 20 ppm

As 5.8 ppm. Be 020 ppm

METALS > 10 ppm

As 0.87 pom Be 02 ppm

NETALS > 10 pom
 pom

PENIINE 0012 ppm. METALS > 31 pom
ppm, Be O1% ppm

METALS > 10 ppm
#5 7 ppm. Be 01 ppm

SVOCs > + ppm. PEST > 7 ppm. METALS > 400 ppm
BLST > s Ax 14 ppm Be G'S ppm

BENTENE 000% ppm. A2 42 pom, ¢ 14 pom
2 45 by G 0.22 pom

CI-VOCs > 100 pob

PCE 0.048 ppm. svoc:<ooswm Cr 9 ppm, As 4.3 pp
e 012 pom, Az 43 ppm

METALS > 25 ppm, PCE 0.1t ppm, BENZENE 0.003 ppm
as 24 ppm

PCE 0.45 ppm. BENZENE 0,003 ppm, METALS > 20 pom
As 1.5 ppm

3 2 ppm

METALS > 10 ppm
As 15 ppm
BENZENE 0.008 ppm, METALS > 700 ppm

Fb 485 ppm. Ag 96 ppm, AS 2.2 ppm

METALS > 12 pom
As 0.62 py

SvoCs 01 o PEST < 0.3 ppm. METALS > 100 pom
as 24

METALS > 65 ppm
As 13 ppm, Be 019 ppm

METALS > 680 ppm
As 17 ppm. Pb 500 ppm

METALS > 25 ppm
45 3.6 som
. METALS > 190 ppm

Az 21 ppm, Be O.1Y ppm

BENZENE 0.003 pm. Aa 13 ppm
s 1.3 pom, G & ppm

As 13 pom. Cr 15 pom

As 13 ppm &
: FARMLAND

METALS > 21 per
25> 33 by .

C 6 ppm. As 1.7 ppm
£s 8.7 pom

Cr 18 ppm, As 2 ppm

€0 ] 80 . 120

e "]

‘approximats scate foet
2 [ R T oMo w HEETRIC
w | o ] cao o [ o [ovw w0

LIGHTMAN DRUM am
REMEDIAL INVESTIQATION / FEA STUDY WORK PLAN
_ WINSLOW TOWNSHIP, CAMDEN COUNTY, NEW JERSEY

HISTORIC SHALLOW SO SAMPLING POINTS




6S9200¢

WOUDED AREA

UNWOODED / ACTIVE AREA

POTENTIAL SOURCE AREAS

. TREELINE

m—— = —— PROPERTY UNE

> EXSTIHG CROUNDWATER MOMTORING WELL LOCATION
(SO0 SAMPLES COULECTED PRIOR TO INSTALLATION)
=3
A PMASE # REMEDIAL INVESTIGATION SO SAMPLE LOCATION
SS-13
a . PMASE ! REMEDWAL INVESTIGATION SOL. SAMPLE LOCATION
NOTES

L!al.vmmcrmcnmmwswmm
2.) LOW PART-FER-GILLICN RANGE DETECTIONS OF METHYLENE CMLORDE ARE NOT
SHOWN ON THIS IGURE AS THEY ARE RELATED TO BLANK CONTAMINATION.

1) PARAMETERS SHOWN N WAGENTA DXOFED THE (ENERIC SO SCREENING LEVRLS
FOR \IGRATION TO GROWOWATER E‘F—‘ PARAMETERS SHOWN N 5:UF EXCEED
THE CENERIC SOL SCRITMNG INCESTION.

PCE =

C=VOCs = CMLORMATID YOCs

BTEX = BENIZDNE, ETHMBOCDE, AD XNDES
O = CHROMRAY

As = ARSENC

4) THE DATA PRESINTID IS BASED ON PREVIOUS INVESTIGATIONS BY INTEX ({1989
AND 1990) RELATIVE CONCENTRATIONS ARE PROVIDED WHERE MULTPLE
CONSTITUENTS OF OME CLASS OF ANALYTES EXCEED SCREENNG LEVEL (ag. METALS
> 85 ppm OR SWOC < 1 ppm).

REFERENCE . .
|.)Mwmmmuwsm'm¢n INVESTICATION® (INTEX, 1989) AND
PROPERTY LIMES

AL
-mmwf#_«n|m)mmsw
AMD ALL FEATURES ARE APPROMA

BENZENE 001 ppm. METALS > 10 ppm

Cr 5 ppm. A3 37 ppm
as 1.7 ppm

©-VOCs > 25 ppm, BTEX > 30 ppm. Cr 4 pom
FCE 20 pom

BENZENE 0.004 ppm
METALS > 4 ppm

As 069 ppm

METALS > 12 ppm

As 5.1 ppm. Be 015 ppm
METALS > 9 ppm

As 0.63 ppm

METALS > 30 ppm
Be 0.26 ppm

As 13 ppm
< 8 ppm

€~VOCs > 0.1 ppm, Cr 21 ppm
Cr 4.8 ppm

CI-VOCx > 150 ppm, BTEX > 9500 ppm. Cr 2.7 ppm
CI-VOs > 150 ppm

VPN

BENZENE 0.003 ppm
TCE 2 ppm, BTEX > 75 ppm

0 ° [ 120
[ ]
epprozimots oo ot

REPOGE TO COMNTS

) R

DRUM COMPANY .
REMEDIAL INVESTIGATION / FEASBILITY STUDY WORK PLAN
WINSLOW TOWNEBMP, CAMDEN COUNTY, NEW JERSEY

HISTORIC DEEP SOL 8.

AMPLING POINTS

22

PROATY Wa . 0136054 | FRE s, 1ND4-808

i
ra ]

) )
4, Sean AS SHOWN

¥

/e FIGURE. C-2
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UNDERGROUND WASTE STORAGE TANKS REMOVAL INFORMATION
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Part VI. : _ _ ' Page 3 of ‘f

OTE:

. Site Address: Erc 73 ccm,eseaoh /U:r 090 j

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION .
MANIFEST SECTION -
GENERATOR ANNUAL REPORT 1984

Generator Name: J[éﬂ'ﬁﬂ}/\) D,&j/\j [’0 EPA ID No. /{/,TD 0/475{34,767

Transporter Name: CW/[VENTAL WEUBMP'A ID No. /{TD 057 3@75’/.7/ o e

TSD ‘Facil.ity Name: DE/HMEE- CO/VDQ//UEVQK ].ZD'No.- )CBO 06‘/325'/7/70

| TSDF address: W, //'H) /-iQE, {-J['HALE? YQD | K'OHTESV/LLC'/??:/?J‘ 20

Waste Informé;ion: - .

DOT Haz_-:- Total

. HWaste Tzvg‘e‘ Waste Description - Class - Ouantigx Unit:s
Doo} HA2ARO0S WRSTE ‘,Uﬁ‘?za’fi -~ C‘u ms

<teip M.0S. (7&//1773&
T swoec>

Y 2
H

For each combinatlon of transporter and TSD facilit:y, list the total
quantity manifested for each waste type. )

300262



£t —SwM—51
y*See cover sheet for instructions
Please TYPE or PRINT clearly using
=3 ball point pen—PRESS HARD

COMMONWEALTH OF PENNSYLVANIA .
DEPARTMENT OF ENVIRONMENTAL RESOURCES

HAZARDOUS WASTE MANIFEST

PART A; pocument NO.PA A 2 | e
" NAME SITE ADDRESS PHONE NO. EPA 1.D. NO.
GENERATOR
o e LT R 4ld Y ll Gyl A
TRANSPORTER NO 1 e i T
TRANSPORTER NO 2 (I ANY) CRERSTECINE 51 BES W A1 T WS W S e S T
O T O O O W O O
REATMENT, STORAGE OR :
ISPOSAL (TSD) FACILITY i .
PR SINEYTNUTINE 0 PN S0 B U B O i B T O

LMORE THAN TWO TRANSPORTERS ARE TO BE UTILIZED FILL OUT THE FOLLOWING AS APPROPRIATE

HANEERERN

THIS FORM 15 NO. —__ OUT OF A TOTAL OF THE FIRST MANIFEST DOCUMENT NO 15 PA
FORM. UNITS
o = £PA
PROPER US DOT US DOT UN ol8 z1218)w EPA
a auantity | 5| @ CONTAINERS
SHIPPING NAME HAZARD CLASS numeen |2]1312 2171313 RAZ ] waste rvee
' g151° 1 -131¢ cooe
312181 no Tvee
rr‘ -
i SICS LI R £ \ Ny

ECIAL HANDLING INSTRUCTIONS INCLUDING CONTAINER EXEMPTION (i.e.

AZARDOUS NATURE INCLUDED IN SHIPMENT WHICH DO NOT HAVE TO BE MANIFESTED)

P : !

[ R

IDENTIFICATION OF ADDITIONAL WASTES OF A NON-

e e

GENERATOR'S CERTIFICATION. This4s to certify that the above named materials are properly classified, described, packaged, marked and labelled
nd are in proper condition for wansportation according to the applicable regulations of the Department of Transportation, U S EPA, and the State. The
astes described above were consigned ta the transporter named. The TSD Facility can and will accept the shupment of hazardous waste and has a valid

grmit ta do so. | certify that the foregomg is true and correct to the best of my knowledge.

e —— e e

~—YDATIE SHIFPED g EXPECTED ARRIVAL DATE
= 2 : Shoe i R MONTH . OAY? SVEAR.
TRA'SPO'RTER NO 1 SIGNATUBE AND CEHTIFICATION OF TRANSPORTER '/ T
o o nscaﬂer smmem f R - NO.1 HW.T. ! PA [ l / I '!l J
moNTH DAY, L weans | sS4 G0 4T - ID (License ) No. ___NUMBER :
COPY 3 \Qanerator - Retained By Generator. ;
—— e — —— TEAD AX TUIE DEOCARATINGL ——— _— — e L

‘ARTB: ¢

'HANSPORTER NO "l SIGNATUFIE AID CERTIFICATION OF DELIVERY AND NON- TAMPER)NG WITH SHIPMENT

Ry

DATE DELIVERED

MON‘IN DAY YEAR -

TRANSPORTER NO 2 SIGNATURE AND CERTIF!CATION ~ TRANSPORTER -
OF RECEIPT OF SHIPMENT NO. 2 HWT. PA | l l l l l |
1D {Llcense) No. NUMBER

MONTH YEAR &
ENSPORTER NO. 2 SIGNATURE AND CERTIFICATION OF DELIVERY AND NON- TAMPERING WITH SHIPMENT

DATE DELIVERED

i MONTH DAY YEAR
ATMENT STORAGE OR DISPOSALFACILITY INDICATION OF ANY DIFFERENCES BETWEEN MANIFEST AND SHIPMENT OR LISTING T ranounc
REASONS FOR AND DISPOSITIONOF REJECTED MATERIALS -
METHOD
!
1
I 2
3
ERATOR'S EPA 1.D. NO. BERENEEEERREN EXPECTED DISPOSAL DATE 4

FACILITY SIGNATURE AND CEHTIFICATION OF RECEIPT OF

i B

TITLE

DATE HECEIVED/ REJECTED

MONTN DAY VEAR

ou of an amergancv or splll Imnodl-tdy cell the anonal
ponu ‘Center {800) 424-8802 and the PA DER (717) 787-4343

pocumentno.PA A 3177941
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g . Ll prvdiwreot: | £ ————— For Silh‘ d OH!z )
i Date Rec'd. '
i Auth ,
‘ Routing .
UST NO. —
’l . —
| Stule of 3(:&: Jersey
| DEPARTMENT OF ENVIRONMENTAL PROTECTION
"~ DIVISION OF WATER RESOURCE®
CK 039
TAENTON, NEW JERSEY 08828
ATTH:. BUST Piogram
(609) 584-3158
STANDARD REPORTING FORM
. for the:
installstion/Abandong g/Ssle-Transfer/Substantal Modification -
Circle Only ‘ ng — Use One Form Per Activity .

. Angwer qwosﬂbm | throunh § end others 38 appllcubh.

1. Company name and sddress: (as Rt A’ﬂ htman Dr “um - &m'j.f 1111}':@.
appears on registration questionnaire) _ PO, Box 22

. [ 3

.Zcr//’n" MF 08009

3 ?aclllty namne snd louﬁon:. ' é’ 94'/'”10/1 Dﬁfn &mpaﬂu Tre
. (lldmm@nﬂmmnbovs}_ PF 73 at ’2 m'/: ”m’h _

Ledyr Broob NI o08o1a.

mgwmwwm Jerome Lightman
© Telophono Numbor: ( 609y 767 6644 . mmm———

ﬁ ThmnuﬁusmmmwmamunkuhmmhOm’donNumbor'l:onml@glmrn n
Ouestonnaire:, - . - £/, E2 ¢2a90-;¢//an /ovp ﬂ allon

.

]

. . Y
LI -' N
»

_"‘ T PO . ’,l‘ _ ) L
" 8. Mepistration Number (f known} UST - '9'25408/ . o

300265




‘o. For TRANSFER OF ownsasmr

Ncw Company Nem

Now Facliity Nama . j

Address

Signature

7. Por ABANDONMENT orREMOVAL ;- .

a. Describs the prqpond procedure In detall on en stiached shest
b. Specity the proquct Im stored In the tankc - #2 D’ £2¢& ! Fye / Lot /' "lﬁﬂéﬁ

" 8. Date nbnndonnd of rommd _5/31/90 _ _

d. Is SiteAmssrthmplia‘ceStabarmtbeﬁgcmpleted?@ a N annsrbem@eu ad rebn
l . & For SUBSTANTIAL Momncmona + within 9 days of tak cloare (pr W QR 230_72, .

 ® Dncrthe the nnon for the modmuﬂon and,in dmall the proposed procedure to be uud
.’ ©  onan amnchnd lMOt T,

b. Speclfy m@ product pwunuy ctowd in the tank . : .

|

|

}

3

I onormropmnoroms
. ")

l

!

C. ‘Sppcify the ptc;duct to bs ticred in the tenk: , .

9. For NEWOR HE?&ACEMENT INSTALLATIONS:
8. Amachthe ﬁpaclﬂwions as reguired by the nnﬂchod inginecions,
b Specitythe prqdud (8) 8 50 Siored I tha tank: . ’ R

o . * CERTIFICATION
"o This mgmraﬂon lorm shallbe ﬂpnod byt:ac hlghest nMIng individus! 8t iive .*wimyﬁthmnmpon g Wiy fortial

foctlity. (7:148-2.8 (o) 11 ***

“Yeortyuncier ponahty of lsw thet the informetion provided In thiz Zocument is true, eccurate andcompiste.l: rewarethe
- $hgro are significant chm und crmmalmnama for submitting mme tnaceursic or incomplate information. . luding fine:

- &nd/oe dnprisic

l | . ¢ .' ! ' —

@  mpnGope ‘é/"””f' Lightmarn ' —
T e fresideat e ___S5/8/50 :

" SRF- 4/8q

300266
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: DIAIL VE NN JZISEX

DEPARTMENT OF ENVIRONMENTAL PROTECTION .
Buresu of Underground Storage Tanks 1s Rec'd. _.;(.
? CN-029, Trenton, RJ 08628 :

;ﬂ!?l ASBREBXENT COHPLIANCE STATEXENT

@upplcmﬁnt to the Nev Sci'uy Standard nepbrting Yora
(Cozplets for ALL rogulated UST adandozments or rexovals)

Within ninety (50) days ©of corxpleting the UST closure ©f any State or
Yederally-regulated tank, the owner or operator aust submit this
- counpleted form to tha NIDEP Bursau of Underground Storage Tanks. If
tha facility is locsted in one of tbe counties 1isted on the back,.a
copy ©f this form must also be ssnt to tho Hsalth Agency indicated..

Tha ownar or opcrfitor ©f any Federally-regulated tank must also corply
. With the followings : . . .

40 CTR Paxt zao.v,;z Assessing the site at closure or c}xmg'o-ln;lorvlu'

®(a) Befors perzanent closure or a clange-in-service is corzpleted,
owners and operators xust measurs for the presance ©f a releass whare
contanination ds| most 1ikely to bs present at the UST site. In
selecting sample | types, sazple locations, and xmeasurement methods,
- owners and operators must consider the method of closure, the nature
©f the stored substance, the type of backfill, the depth to ground
va§cr. uad othar factors appropriate for identifying the presence of a
Telease, D . NS . ' .

:;cx:.zr!_éé',(@‘ma? Drim ('c’ym'jvrgﬁfnc , oY ¢ 025408/

]

L

I Check 022 the folloving items 88 appropriste for the site. |
- __\{_ The UST facility h'enly regulated by State lav, therefors
d . a site assesszent is not mandatory.

o She UST faf:nlty is regqulated by Pederal lav and a site
asgesszent was conducted.

ma‘ results of t.hn site assassxzant indicates

There was KO releass frea tho UST systaz.

Thare \ni a release from the UST systex and it was
reported to the DIF Environzental Motline (609-292-7172).

"¥OTZL  The ruﬁgp‘of the -1“0 auuu:a: :u‘not to De subzitted to
the DIP or Esalth Agency usless xegueste o 6o 80 Y
to be availadle for inspection at the USY fasiiity, ¢ The :uuu. are

T

. -

I SevTnNiregisuaton form shallbe signed by the highss! ranking individua! a1 ths tacility with onu-ll mpo;llbuny forthi

facilty (44023 ) 1) | :
=3 cerUiy under penatty of law u}m the Information provided in _(Aate) .
shis Socument s tus, accurats snd complets.(am sware that : T\
shere are significant civll and crimina! penatties .:dor submitting - _
false, inaccursie or incompleis Information, including fines ToaX YA aaly .
lmlu imprisonment. ., . - |
. —“ &

I
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NEITAS

CHECKLIST FOR THE CLOSURE OF UNDERGROUND STORAGE TANKS

OWNER/ADDRESS/PHONE # OF TANK:
|
ADDRESS/PHONE # OF SITE:

BLOCK AND LOT #:

INSTALLER/ADDRESS/PHONE # :

The items on this} checklist are practices currently accepted by the Depart: nt of

Environmental Ptotectxon. Further explanat;on can be found in Appendix B of NFiPA !
and the Amerxcang Petroleum Institute's Bulletin 1604 entitled "Recommendec Practic
for Abandonment or Removal of Used Underground Service Station Tlnks." '

.- 0wner/§ontractor reports that the tank was properly cleaned of residi 1 mater
a. Observed?

2, 0wner/¢ontractor reports that all residual material including water . ed in
cleanng, was properly containerized for proper offsite disposal.

3. Does céntractor provide fire extinguisher minimum 20BC rating?
4. 'Inspectzon reveals that all affected piping was disconnected.
a. Pxpxng removed?
S. For abgnﬁonnent in place:
a, Taék was observed to be filled and sealed with an appropriate ine t mater
6. F;r reﬁoval: '
a. Owéer/Conttacto: has determined the proper diiposal of the tank.
b. Th% tank was rendered free of flammable vapors.

*c. Thé excavation was observed to be free of obvious evidence of c¢r aminati
(e.g. odors, stained soil, free product)

d. Coétaminated soil is properly staged on plastic and covered with ilastic
equivalent.

/

v *e. The removed tank was free of obvious corrosion holes or structur: . failur

*If NO then 1mmed1ate1y contact the 24 hour DEP Hotline at (609)292-7172 ts report
leak. It is. recommended that an excavation which indicates contamination 1 1ain op
for investigation phere possible. It should; however, be secured for safety re:: ms.

NOTES AND COMMENTS:
B

|

Iuspeétor's Signatbre | Date of Inspection
i

300268



( ‘\ ENVIRONMENTAL
| ‘ ~ RECYCLING
= ASSOCIATES, INC.

16 WILSON ROAD « MONRQOE, NEW YORK 10950
. TOLL FREE 1-800-526-5335 » FAX 914-783-0595

CUSTOMER/LOCATJION

’ I
| ]

N T LY 7

IADDRESS: /47' .7 3

' CINISIATE: - D0k J50870 oK AT
TEL #: —74 e 5,& ‘/L/
ATTENTION: . .
CUSTOMER #: '

DESCRIPTION DATA/CODE

|
|
USED Ol (TRANSPORT-SERVIGE) X721

QUANTITY

/00

INVOI
/-/o %E(}
DATE:
TERRITORY, 7 27 ‘;) /C/f ‘:7; 7
A z. A (J e
DRIVER_—— 7 phaiiatly

CUSTOMER P.O, #: ' o
Q77785 7

MANIFEST #:

BILL TO (iF DIFFERENT FROM LOCA i -

NAME:

ADDRESS:

CITY/STATE:

TEL. #:

ATTENTION:

PRICE SERVICE

CHARGE

OILY WATER DISPOSAL:

PUMPING TIME
S______perhr L

DEMURRAGE

SERVICE CHARGE

CUSTOMER CERTIFIES AND REPRESENTS THAT THE MATERIALS
PROVIDED 10 ENVIRONMENTAL RECYCLING ASSOCIATES. INC.
HEREUNDER MAVE NOT BEEN MIXED, COMBINED, OR OTHERWEE
BLENDED IN ANY QUANTITY WITH MATERIALS CONTAINING
POLYCHLORINATED BIPHENYLS (PCE) OR ANY OTHER MATERIAL
DEFINED AS A HAZARDOUS WASTE UNDER APPLUCABLE LAWS,
INCLUDING BUT NOT UMITED TO 40 CFR PART 261, CUSTOMER
AGREES 10 INDEMIFY AND HOLD ENVIRONMENTAL RECYCUNG
ASSOCIATES. INC. HARMLESS; FOR ANY DAMAGES, COSTS,
mmmncmomosoaumwmm!o [
A BREACH m WM Y THE CUSTOMER. )

) L/../ ’/“’fl. qw
C\moummmas H

CHARGE MY ACCOUNT FOR THIS TRANSACTION UNLESS OTHERWESE
INDICATED N THE PAYMENT RECEVED SECTION.
NVOICE REFLECTING CHARGES TO CUSTOMER ARE SURECT TO AN
INTEREST RATE OF THE LESSER OF 1| 1/2% PER MONTH (10% PER
ANNUM) OR THE MAXMUM RATE ALLOWED BY LAW ON ANY
INVOICES THAT ARE NOT PAID WITHIN S0 DAYS IN THE EVENT OF
OEFAULT. ENVIRONMENTAL EEGCUNGWNC.MIE
mmmvonmmoscaum

1

]

CUSIOMER SKBNATURE

TOTAL S

s

P 4
s

PAYMENT RECEIVED SECTION

- CHECK NUMBER

| -
/ED

TOTAL REC:

$ /[ /

/

APPLY TO TODAY'S SERVICE

AMOUNT §

¢ | APPLYTO PREVIOUS | LANCE:

INV. #

AMOUNT §

CUSTOMER COPY
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Environmental Assurance Group, Inc.

Longships Complex ¢ 180 Township Line Road ¢ Belle Mead, NJ 08502 (201) 874-788!

SITE REMEDIATION REPORT

‘ DATE OF REPORT: May 31, 1890
FILE/ACCOUNT: Lightman Drum Company, Inc.
PROJECT : . Removal of Underground Storage Tanksvv
SITE LOCATION: Rt. 73 South, Milepost 12, Winslow Twp., NJ.

On May 30, 1990, one (1) 2,000-gallon underground diesel fuel tank .nd
one (1) 1,000-gallon underground diesel fuel tank were excavated a:
removed from the above referenced site.

Upon removal, a 2 1/2-X 2 1/2 foot inspection port was cut in one : d
of ;each tank. the tanks were then entered, water washed and squeeg:
clean of all residual product and sludge. Two (2) 55-gallon drums
residual waste were generated as a result of the cleaning of the
tanks.

Visual inspection of’ both tanks revealed no holes, cracks, punctur:

or substantial corrosion:: Upon removal of the tanks, no noticeable
oders or visual contam1nat1on were evident in the excavated area. .1 a
precautionary measure:the. excavation was lined with burlap prior t.
backfilling. All sampling-and site assessment functions were perfo: ed
by client’s consultants, Intex.

_....-

The cleaned, empty tanks, along with the two (2) drums of residual
waste were left on-site as requested by client.

Hazardous Waste Management ¢ Site Remediation ¢ Tank Testing & Removal * Environmental Consulting =-

I © 300270
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INTEX REPORTS



REMEDIAL INYESTIGATION
LIGHTHAM DRtUM COMPAMY,
BERLIN, MNJ.

Prepared for:

Lightman Drum Company

INTERNATIONAL EXPLORATION, INC.
877 Sackerresrort ROAD »
WanminsTER., PA 180074-13908
(218) -398-7137

3 <=September, 1989

300272 | | Rer. ”O-Glp.\o-()g}v‘!' .



INTERNATIONAL EXPLORATION. INC.

577 SACKETTSFORD ROAD
WARMINSTER. PA 18974.1398
215 .598.7137
W.U. MAIL BOX 62909666
TELEX 510-601 0182
FAX 215.598.0847

September 11, 1989

Mr. Jerome Lightman
LIGHTMAN DRUM CO., INC.
P.0. Box 22

Berlin, NJ 08009

Dear Mr. Lightman:

‘Enclosed, please find 5 copies of the Remedial Investigation Report prepared
by INTEX, Inc. in response to the Administrative Order issued by the New
Jersey Department of Environmental Protection, dated April 12, 1988. You
should see that 4 copies of this report, and 1 copy of the Tier II Chemical
Analysis package for the soil and groundwater samples are sent to:

Mr. David Sweeney, Section Chief
Bureau of Case Management

Dept. of Environmental Protection
401 E. State Street

CN 028 - :

Trenton, NJ 08625-0028

If you have any questions concerning this report, please contact us.

Sincerely,

INTEX, Inc.

Gay Deamer ’
Project Hydrogeologist

GD:cnh.

Enc.

'cc: Mr. Joseph Jacobsen

REF. nb.b‘ ?-2 of G/
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INTRODUCTION

INTEX, Inc. was contracted by Mr. Jerome Lightman, owner and
operator of Lightman Drum Co;, Inc. in Berlin, Camden County, New
Jersey (Figure 1) to prepare a Remedial Investigation Workplan,
conduct the work as outlined by the apprerd Workplan, and prepare
a Remedia] Investigation Report as required by a New Jersey
Departmeni of Environmental Protection Administrative Order dated
April 12, 1988. The driller for the project was John Mathes and
Associates, the surveyors were Lippincott Engineering Associates,
and chemical analysis was performed by Environmental Testing‘&

Technologies, Inc. A1l subcontracting was handied by Mr. Lightman.

The purpose of this report is to outline the results of the
Remedial Investigation (RI) coﬁductéd at the Lightman Orum Co.,
Inc. The intent of the investigation is to characterize the types
and possible sources of waste material which may be contributing
to pollution (water, soil or air) at the site, to investigate the
horizontal and vertical extent of contamination, to determine
migration ‘paths of the contaminants, and identify potential

receptors of any contamination.

This RI report describes the results of the initial soil and
groundwater investigation conducted at Lightman Drum Co. During

this phase of the investigation, the intent was to delineate

AeE 0.6 557
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areas on-site which may contain contamination of the soil or
groundwater, to propose additional sampling if necessary to more
accurately define contaminated areas, or propose corrective action

if the aerial extent can be estimated.

BACKGROUND INFORMATION

ON~-SITE STORAG= FACILITIES

Underaround Diesel Fuel Tanks

Two fiberglass underground storage tanks for diesel fuel wefe
reportedly installed in 1876 (Figuke 2). They hold 1000 and 2000
gallons of fué]. They have never been tested for integrity,
howevgr, the level of fuel is periodically monitored with a dip
stick; and the level is recordéd. The levels have apparently not
irdicated the presence of leak in either of the tanks. These tanks
are repor;ed}y empty, and'have not been in use since November,

1988.

Unlined Waste Disposal Pit

It was reported that in 1976, a tank trailer disposed of what was
reported to be paint waste and possibly oil into an unlined pit in
an area of the property identified in Figure 2 as the “unlined
waste storage pit". The contents reportedly remained in the pit
for several weeks before being pumped out and disposed of. There
are no known:records or manifests concerning this waste. Three

piezometers were insté]1ed in the vicinity of the pit between 1977

- 3 -
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and 1978, but neither Mr. Lightman nor representatives from the
NJDEP who were gquestioned knew whether groundwater samples were
ever collected from the piezometers. Apparently, no records of

groundwater samples being collected from these piezometers exist.

Underground Waste Storage Tanks

From November 2, 1978 until April 30, 1979, two 5000 gallon
undefground storage tanks were used to store waste paiht pigment,
1nk sludge, and thinners. On May 28, 1979, 5000 gallons of
materia] were pumped from the tanks and disposed of as hazardous
Qasté. Mr. Lightman has retained the manifest record of the
disposal of this material. The tanks were reportedly not used for
waste storage after May 28, 1979, although they were thought to
hold soﬁe residual waste material. On August 18, 1983, additional
material (rainwater mixed with residual pigmeht and thinner) Qas

pumped from the tanks and disposed of as hazardous waste.

The tanks were subsequently excavated in 1984 from an area shown
in Figure 2 as the "tank.exqavation area”. After excavation, they
were examined on August 9, 1984, by representatives of the NJDEP.
During this inspection it was noted that one of the tanks appeared
to be unsound, based on the presence of holes, staining of the side
of the tank, and soil staining beneath the tank. At

the same time, NJDEP representatives noted a dumpster containing
sludge from the underground tanks, with discolored soil beneath

it. - | -
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Warehousé

'Prior to 1985, drums containing wastes collected from non-empty
incoming drums were stored in a warehouse. In September 1985, the
warehouse was destroyed by a fﬁre. Due to the nature of the
féci]fty, the.fire created some concern about the possibi]ity of
release of contaminants to the environment. The firefighters noted
that water used to put out the fire might.be dispersing some of the
chemfca]s stored in thé warehouse. In the process of containing
.the fire, some unidentified materials were observed to be escaping

.from the warehouse onto the ground.  Particular concern was

expressed for the west end of the warehouse, where it was be1ieved-

that hazardous materials had been stored.

PRIOR INVESTIGATIONS

On August 3 and.Auggst 8, 1987, DEP representatives analyzed active
portions of the site using a photoionization detector (H-nu). The
resu1ts of the photoionization detector survey revealed .the
>présence of volatile organic chemicals (VOC) as high as 300 ppm in
the vicinity of the excavated underground waste storage tanks, and
50 ppm in both active and inactive areas of the site. Based on the

results of the H-nu survey, soil and water samples were

subsequently collected and analyzed. Soil samples were collected

at the following locations: underground storage tank location; an
active drum storage area along the southern boundary of the site,
where a chromic acid spill was thought to have occurred; an area
of surface water drainage behind the active area of the site; and

= 6 -
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in the unlined waste storage pit. The soil samples were analyzed
for vdlatile organics, semivolatile organics, EPA/NIH/NBS Mass
spectral library search, pesticides and PCB’s, metals, cyaﬁides and
phenols, and total solids. The analyses indicated the following
compounds, in locations described in a letter from NJDEP

representatives to Mr. Lightman, dated April 12, 1988.

Table 1

Soil Samples Collected by NJDEP, 9/87
Chemical Analysis Results

- Sample Sample Depth Chemical Amount Present

Excavated Tank 3 ft

Sample #1. Tetrachloroethene 31,000 ug/kg
Total xylenes 110,000 "
1,2 Dichlorobenzene 4,600 ©
1,3 Dichlorobenzene 1,600 - "
1,4 Dichlorobenzene 7,900 "
1,2,4 Trichlorobenzene 45,000
Butyl Benzyl Phthlate 2,000
bis(2-ethylhexyl) Phthlate 4,000
Ethyl Benzene 14,000

Drum Storage 1t ft

Sample #3 Butyl Benzyl Phthlate 6,300 ug/kg
bis(2-ethylhexyl) Phthlate 30,000 .
Di-n-octyl Phthlate 920 "
Chlordane 800 "
Chromium 200 mg/kg
Cadmium ' 9 "
Lead 190 "

- — — —— — —— ——————— ———— T ——— —— — — . > — — —— — — — ——————— - -

Unlined Waste
Storage Pit '
Sample #4 5 ft bis(2-ethylhexyl) Phthalate 30,000 ug/kg

300283

Di-n-octyl Phthalate 2,900 "
Chlordane 630 ’
Arachlor 1254 (PCB) ‘ 1,400
Surface Water
Drainage _ .
Sample #2 1-1.5 ft 1,2,4 Trichlorobenzene 1,900 ug/kg
bis(2-ethylhexyl) Phthalate 1,400 "
-7 - ’RGF.MO.@,p;zof'?/



Groundwater samples were collected from two off-site domestic ‘

wells, one upgradient (north) of the site, and one southwest of
the site, across the tributary of the Great Egg Harbor River from
the property. The second sample was collected from a well located

across the tributary which 1is the presumed natural discharge

location for the site. Neither sample was found to contain .

contamination, according to the interpretation of the DEP.

Bésed on the results of the soil samples, the NJDEP determined that
}1ghtman Drums had discharged pollutants into the waters or land
of New Jersey, in violation of the Water Pollution Control Act,
N.J.S.A. 58:10A-1 et seg. An Administrative Order wés issued to
Jerome Lightman on April 12, 1988, requiring the initiation of a

Remedial Investigation/Feasibility Study of the site conditions.

- REGIONAL GEQLOGY AND HYDROGEOLOGY

The site is located in the Atlantic Coastal Plain Province of the
eastern United States, which consiéts of a series of unconsolidated
.Cretaceous through Quaternary aged sands and clay ‘sediments
overlying Precambrian crystalline rocks. The sediments form a
southeaster]y—dibping wedge which gradually thickens from the
outcrop‘areas near the Delaware River east toward the Atlantic

Ocean (Hardt and Hilton, 13969).

The site is mapped as being underlain by the outcrop area of the
Cohansey Sand (Zapecza, 1984), which is described as a light grey
_8-
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to yellow-brown coarse to fine-grained guartzose sand, containing
lenses of c]éy and gravé]. The Cohansey Sand is underlain by the
Kirkwood Formation, which consists of clay, silt, and light grey
to yellow very fine to medium-grained micaceous quartz sand (Rush,

1968).

In this area, thefe are no mapped continuous confining layers
between the two formations, which form the Cohansey-Kirkwood

aquifer. This aquifer is almost always unconfined, although local

¢clay units in the Cohansey Sand occasionally create confined

conditions. The unit is also confined in peninsula portions of

Cape May County. The base of the aquifer is approximately 25 feet
below sea level, and it is estimated to be approximately 170 feet
thick (Zapecza, 1984). Beneath the Cohansey-Kirkwood aguifer is
approximately 200 feet of the composite confining bed, which

overlies the Wenonah-Mt. Laurel aquifer.

Transmissivities are generally high in the Cohansey-Kirkwood
aquifer; Hardt and Hilton (1969) list transmissivities of about
60,000 gpd/footA in Glouster County, and Rush (1968) 1ists
trahsmissivity values of 150,000 and 98,000 gpd/foot obtained
during pumping tests 1in Burlington County, and Rooney (1971)
reports a value of 30,000 gpd/foot in Salem County. Storage
coefficient values of 0.2 (Rush, 1968) and 0.3 (Rooney, 1971) are
reported for unconfined aquifer conditions. The aquifer is also
capable of providing very high yields to wei-ls; large supply wells

._9_
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(300-1200 gpm) can be obtained from wells less than 200 feet deep .

(Rooney, 1971).

Because of the greater depth to other water-bearing units, the
COhan#ey—Kirkwood aquifer is used extensively for wells, primari1y
for domestic and farm-irrigation uses. Recharge to the unit is
high, due to its high ngrmeabi1ity, and therefore, the quantity of

water available for use is substantial (Rooney, 1971).

SITE _TOPOGRAPHY

The site location 1s.topographica11y flat, with a maximum elevation
range of 15 feet.(125-140 feet above sea level). The highest point
of e]eyation is along the northern boundary of the property, near
the si£e of the burned-down waréhouse. From this point south, the
site slopes south to Southwest, toward .a small wetlands area
located on the southeastern end of the property, and an adjacent

farm directly to the south.

SURFACE WATER

A branch Qf the Great Egg Harbor River'approaches the southwest
property boundary, flowing parallel to the edge of the property to
the west of the railroad tracks. An intermittent tributary to the
this branch flows southwest, paré11e1 to and north of the northern

boundary of the property.

- ReF.avb,p.isof B
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It 1s reported that surface water south of the warenhouse drains
toward the southern end of the property, however, surface water
northeast of the warehouse tends to drain either north into the

drainage basin, or off the southeastern property boundary.

SOILS

Most of the property is mapped as being underlain by Downer locamy
sand, Klej loamy sand, and Leon soil. All three are well-drained

soils which have poor filtering capacity (Markely, 1966).

Much of the active area of the facility has been covered with fill
material of varying thicknesses. The fill is fairly impermeable
in some areas, as evidenced by the presence of large puddles after
rainstorms which remain for as long as several days after the rain.

However, there has apparently been a certain amount of

redistribution of the fill, since in some areas where soil samples

were collected or monitor wells installed, it was observed that

there is apparently very little fil1l material left on the surface.

LOCAL LAND AND WATER USE
Lightman Drum Co. is. located in an area which 1is primarily
agricultural, although a variety of businesses are located along
Route 73 between Berlin and Cedar Brook. The property south of
thé site is used as farmland, as is most of the area along Route
73, and across the branch of the Great Egg Harbor River. A used
truck facility is located directly across Route 73 from Lightman

- 11 -
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Orum Co., but land adjacent to the truck facility is also farmed. .

The property north of the site contains what appears to be a small

quarry for sand or gravel, but other parts of the property are

wooded and/or farmed.

There are no public supply water systems near the Lightman site,
and it is believed that most of the water used near the site is
extfacted from wells. The primary use of water is thought to be

domestic, although some groundwater may be wused for «crop

irrigation.

ReF ., pi7ot &
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REMEDIAL INVESTIGATION

SCOPE OF WORK

The remedial investigation consisted of collection of 37 soil
samples from depths ranging from the surface to seventeen feet, and
installation of six groundwater monitor wells for Sampling
groundwater, according to the procedures outlined in the INTEX,
Ind. “Revised Work Plan for Remedia1 Investigation, Lightman Drum

Co.; Inc.", dated January, 1989 and approved by the NJDEP on Feb.
22, 1989 (Exhibit I).

" In addition to work outlined in the Revised Work Plan, a survey of

inactive portions of the site using a photoionization detector (H-
nu) was cbnducted with representatives of the NJDEP. This work was
completed prior to the.insta11ation of wells and collection of soil
samples at the site. It was instigated at the request of the NJDEP
representatives, after an unusually high H-nu reading was noted at
the proposed site of the MWw4 monitpring well. Details of the field

work conducted by INTEX are described below.

FIELD PROCEDURES

H-nu Survey Procedure

H-nu monitoring of predominantly wooded areas of the site was
conducted on April 4, 1989 with representatives of the NJDEP. The
purpose of this sampling was to try to determine the source of
unusually high H-nu readings measured during collection of the
shallow soil sample (using a hand auger) at the then-proposed

- 13 -
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monitor well MW4 location. At the time this sample was being .

collected, a volatile organic reading of 31 ppm was measured with
the H-nu in the auger hole at a depth of 6 inches from the surface.
The concentration of volatiles in the hole was found to drop

rapidly, and eventually it returned to a background level of 0-1

ppm.

The vNJDEP representatives, who were on-site td 'épprove soil
sampling locations, were informed of these results, and they
“requested that additional holes be augered in the vicinity of the
"MWA location (MW4 had not been installed at this time). As a
result, holes were hand augered at various locations and depths

near the MW4 location, and additional auger holes were completed

in the wetlands area near the railroad tracks. The survey
eventually traversed northwest toward the unlined storage pit aréa,
andrfrom there toward the excavated underground storage tank area.
The survey ended approximately 100 feet northwest of the excavated

storage tank area.

The measurements were made by removing sand in approximately 6 inch

increments from the surface, and inserting the H-nu probe in the
hole fof a measurement. Each time the hole was extended, a new
reading was taken. Holes were extended to a depth of 4 to 5 feet
maximum, and after measdrement, the holes were filled in with the
soil and unconsolidated sediments removed from the hole with the

auger. : - ' ‘

- 14 -
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Soil Sampling Procedure

- Soil sampling was conducted according to the procedures outlined

in the Revised Work Plan. No significant deviations from the wWork

Plan occurred during the collection of soil samples.

Soi] sample collection began on_Apri] 4, 1989 and ended on April
19, 1989, with the exception of soil sample 1D2, which was
collected on May 5, 1989. This sample was collected from the

retention pond, and until this later date, the soil in this area

~was too wet to support the drill rig.

Soil Sampjinq Locations

Table 2 1lists the 1individual soil sémp]ing Tocations, and the
particﬁ]ar reason that location was sampled. Note that soil
samples collected in the monitor well bores are denoted as Mw#(1)
or (2), where "#" indicates the monitor well number, and (1) or (2)
indicates the shallow or deep sampling location. These so0il
samp1es should not be confused with groundwater samples which are
designated simply as "MW#". The soil sample. locations are shown

on the attached site map.

Several of the shallow soil sampling locations were moved at the
request of NJDEP representatives prior to the co]lection. of

samples, based on the presence of visible soil staining.

JEE 0.6 P
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Table 2 l
Soil Sampling Locations
and Reasons for Sampling I
# Depth (ft) Location Reason for Sampling l
1D (1) 0.5-1 Retention Pond Runoff from site, possib.
(2) 8-8.5 : ' contamination
28 0.5-1 NE edge warehouse Poss. contamination of I
_ : soil from fire
38 0.5-1 SE edge warehouse Poss. contamination of
soil from fire
48 0.5-1 Trailer parking NJDEP concern |
D (1) 0.5-1 Trailer parking NJDEP concern
(2) 12-14
6S 0.5-1 Transfer area NJDEP concern l
78 0-0.5 Drum storage Stained soil
8s 0.5-1 Drum storage NJDEP concern
9s 0.75-1 Drum storage NJDEP concern '
10D (1) 0.5~1 Drum storage NJDEP concern
(2) 12-14 ,
11D (1) 0.5-1 Drum storage NJDEP concern
(2) 12-14 : .l
12D (1) 0.5~1 Tank excavation Contamination from UST
(2) 10.5-12.5 \
13D (1) 0-0.5 Surface drainage Poss. contamination from l
(2) 5.75-6.25 site runoff into woods
14D (1) 0-0.5 Waste storage pit Poss. contamination from .
(2) 4-4.5 waste in unlined pit '
158 .25-.75 Truck turnaround NJDEP concern
16S .25-.75 SE of unlined pit Poss. contamination from
‘ unlined pit
178 0-0.5 Drum stacking area Stained soil ‘ l
MW1 (1) 0O-1 Upgradient Background soil
' (2) 15-17
MW2 (1) 0.5-1 Tank excavation Poss. contamination from
(2) 14-16 UST
(3) 10-12 _
MW3 (t) 0-0.5 Waste storage pit Poss. contamination from
(2) 10-12 waste in unlined pit
MW4 (1) 0-0.5 Downgradient Downgradient soil quality
MWS (1) 0-1.5 Underground tank Poss. contamination from
(2) 10-12 UST for diesel fuel
MW (1) .75-1 NW corner warehouse Poss. contamination from
(2) 10-12 fire

300292
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Monitor Well Installation

Monitor Qe]1s were installed according to the Revised Work Plan,
The only major deviation from the Work Plan involved the alteration
of the depth of the screened interval in monitor well MW4 from a
water tab]é depth to a depth of 38-48 feet below ground surface.

This change was made at the request of NJDEP personnel.

Drilling and installation of monitor wells began on April 5 and

'§was finished on April 19, 1989,

Monitor Well locations

Monitor wells were installed in the 1locations outlined in the
Revised Work Plan, and are shown in the attached site pian map.
No significant changes to the Revised Work Plan locations were

made.

Hydraulic Conductivity Testing

On May 8, 1989, falling head piezometer tests (slug tests) were
performed on monitoring wells #1, #3, #4, #5, and #6. Piezometerl
tests were conducted in lieu of pumping tests because of the
possibility that the Qroundwater in the wells might be
contaminated, and piezometer tests do not generate large quantities
of water which must be disposed of. Monitoring well #2 was not
tested due to high levels of volatile organic compounds detected
1n the head space of this well using an H-nO photoionizer.

- 17 -
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Prior to the test, the static water level of each well was .

measured. Fifteen gallons of well water were removed from each
well for use as the water slug, and the wells were then allowed to
recover to their static level. The fifteen gél]on slug was_then
1htroduced into the well, and as the water level fell, timed water
levels were measured using a stobwatch and a Fisher M-scope water
level indicator. Water levels were measured until the,pre~test
_static water level was reached. Due to the extremely rapid rate
of recovery in the wells, duplicate slug tests were perFormed to

iconfirm the data collected.

Recovery in wells MW1, MW4, and MW6 occurred too rapidTy to obtain
reliable data. Only the tests conducted in wells MW3 and MW5

provided reliable results.

136¢ 00-6, p.23 oS
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RESULTS OF INVESTIGATION

On-Site Stratigraphy

During the installation of monitor wells, a careful record of soil
and sand characteristics was made, and samples of different sand
lithologies were co]]eéted. Several types of unconsolidated sand
unitsvwere recognizab1e throughout the site, although each unit was-
not present at each monitor well location, and the units varied in

depth and thickness. The most obvious means of differentiating the

‘units was by color, since the color changes were distinctive,.

However, within similarly colored units, the sand units varied in
terms of grain size, sorting, and presence of pebbles. The well
logs for each well are shown in Appendix 1. The logs list grain
size cﬁanges; and H-nu readings for the entire depth of each

monitor well.

The sand units range from fine to very coarse sand, with some
layers containing either silt or (rarely) clay, or pebbles. The
colors range from brown (usually near the surface), to tan, orange-
brown or white, and occasional thin clay layers are encountered,
although these could not be considered confining layers due to
theirvﬁhinness and non-continuous nature. The grain size and
sorting characteristics of the layers change rapidly with depth.
Brief descriptions of the 1itho}ogy of each well bore are also

contained in Appendix 1.

ReF ap.L, .24 0f 81
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H-nu Surveyvy

The results of the H-nu survey revealed a pattern of high volatile
organic levels present above the water table in different areas on
the site. The results of the survey indicated that within an area
extending about 50 feet north from the proposed MW4 well location,
higher than background H-nu levelé were present (background = 0-1
ppm at the site). The highest reading (50 ppm) was obtained
approximately 30 Feet northwest from the Mw4 1ocatioﬁ. The levels

decreased in other directions from the MW4 location.

As ‘mentioned previously, the areas of the site which were

investigated using the H-nu were limited to wooded, 1inactive

portions of the property. A sketch showing approximate locations

at which H-nu measurements were taken is shown in Figure 3. The

results are outlined below.

1. The area around the MW4 location had measured values of up to
50 ppm.

2. Wetlands area at ;he southwest end of the property had
measured H-nu values of 2-3 ppm at a depth of approximately
one foot.

3. Along southern property boundary west of the MW4 location, a
maximum reading of 5 ppm was measured at a depth of
approximately two feet.

4, An area south and southwest of the unlined waste storage pit
area, at depths of 1-4 feet had readings of 0-8 ppm.

- 20 -
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5. The wooded area south, west and north of the excavated

undergroundrstorage tank location had measured readings of up
to 25 ppm, although the readings varied at different depths
and locations. The maximum reading north of the tank area was
15 ppm at a depth of approximate1y two feet; west of the tank,
readings were generally low (1-5 ppm), and soUth of the tank,
measurements ranged 0-6 ppm. The maximum reading in this area
of 25 ppm was measured near the tank, approximately 30 feet

southeast of it.

Several observationsbwere made during this survey. First, although
the H-nu readings were found to increaée near the excavated storage
tank, there did not appear to be any direct correlation between the
presumed downgradient groundwater flow direction and the highest
H-nu readings. That fs, it was expected that there would be a
corretation between high H-nu readings and the downgradient
direction, assuming that groundwater contamination had occurred.
The expectation was that 'a contaminant plume containing high
concentrations of volatile organics would slowly lose the volatiles
over time, and the voléti?esﬂwould migrate into the sediments above
the p]Ume. However, this was not the case; for example, readings
as high as 15 ppm were measured in the woods north of the excavated

storage tank, in an upgradient direction.

In addition, it was noted that higher readings were encountered in
locations which contained vegetation and grdund cover, as opposed

_22_
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to locations where measurements were taken below bare soil or sand,.
This observatioh was first made by one of the NJDEP
representatives, and several trial measurements were conducted to
test this observatipn. Several locations having vegetated and non-
vegetated cover positioned within 2 feet_of each other were chosen
to conduct H-nu measurements, and 1in each case, the vegetated

location was determined to have the higher reading.

It was also noted that in many of the auger holes, particularly in

: the vicinity of the MW4 1location, the highest readings were

encountered in a particular layer of sand which had a very

characteristic white color.

Chemicé] Analyses of Soil and Groundwater Samples

The chemical parameters‘tested in the samples collected for this
investigation are not consistent with the sampling parameters
listed in the Revised Work P]an, due to an error on the part of the
analytical laboratory. As a result, the soil and groundwater
samples were analyzed for volatile and semivolatile organics, using
EPA Method 624 and 625. The soil samples were also analyzed for
priority pollutant metals, cyanides and phenols, and the
groundwater samples were analyzed for total iron, manganese, pH,
conductivity, Qnd total solids. Neither groundwater nor soil

samples were analyzed for PCB's or pesticides.

Assessment of the degree of soil and groundwater contamination by
- 23 -
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_ volatile and semivolatile organics was complicated by the presence '

of contamination in many of the method blanks, and extensive
concentrations of tentatively identified compounds (TIC) in some
.samples, which necessitatéd the application of different criteria
for. assessing the level of contamination in the sample.
Ultimately, the final Jjudgement on whether a sample contained
"excessive” levels of contamination was based on NJDEP Guidelines
for evaluating pussible ECRA cleanup requirements, as listed below:

Soil samples: A level of 10 ppm total semivolatile
concentration or t ppm total volatile concentration.

Groundwater samples: A level of 50 ppb total semivolatile
concentration and 10 ppb volatile concentration.

Determination of whether a high level of contamination was present

in a samplie also regquired comparison of the amounts of contaminants

present in individual samples with the amounts present in the
laboratory method blanks. In samples in which the method blank
cdntafned contamination, the guidelines listed in the Laboratory
Data Vvalidation Functional Guidelines for Evaluating Organic
Analysis, prepared for the USEPA, were used:

If the contaminant was present 1in the sample at a
concentration less than five times the amount present in
the method blank, it was considered to be non-detected
in the sample (the 5x guideline). The exceptions to this
is contamination of the method blank by either methylene
chloride or bis(2-ethylhexyl) phthalate, which are listed
as common lab contaminants. For these contaminants, the
sample concentration was considered to be non-detected
when the concentration in the sample was less than ten
times the concentration in the method blank. For
tentatively identified compounds (TIC's), a comparison
was made of the retention time (RT) For each TIC with
the RT values for compounds present in the method bTank.

- 24 -
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If an individual TIC RT matched within 0.02 time units

of a method blank RT as presented in Appendix 2, it was

assumed that the sample TIC and the blank TIC compound

were due to the presence of the same compound, and the

5x guideline was applied to the compound to determine

whether it was to be considered non-detected. The 0.02

time unit s considered to be an arbitrary but

conservative assumption. In the “"lLaboratory Data

validation Functional Guidelines for Evaluation Organics

Analyses”, no specific guidelines are presented for this

comparison; this document refers only to “similar

relative retention time"” criteria.
Using the above guidelines, the sampling locations were used to
delineate areas of 1) high priority concern, 2) areas of moderate
concern which slightly exceed the above-listed contamination levels
and might require additional investigation, and 3) areas of in
which little or no contamination was found. It is anticipated that
no additional work will be necessary in the areas comprising the

third category.

1) Areas of High Priority Concern

Excavated Underground Storage Tank

The area having the highest levels of contamination in both soil
and groundwater 1is the area in the vicinity of the excavated
underground storage tank. The major contaminants found in the soil
samples (12D1, 12D2, MW2(1), MW2(2), and MW2(3)) included benzenes,
phthalates, dichloromethane, trichloroethene, tetrachloroethene,
and ethylbenzene. The levels of coﬁtamination were considerably
higher in the. 12D soil samples than in the MW2 soil samples,
although this is probably due to differences_in the sampling depths
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in the two locations. Contaminants in the groundwater at this
location were primarily volatile  organics, including
dichloromethene, trichloroethene, benzene,' tetrachloroethene,

toluene, chlorobenzene, ethylbenzene, 1,2 dichloroethene, and 1,1,1
trichloroethane. The total levels of volatiles present in the
groundwater exceeded 30,000 ppb. The contaminants present in these

samples are shown in Table 3.

The groundwater. sample was tested for additional parameters,
*including total iron, manganese, total dissolved solids, total
suspended solids, pH, and specific conductance. There were
differences 1in these parameter values for the contaminated
groundwater from MW2 as compared to the‘va1ues for the other
groundwater samples. Both total iron and ménganese were higher in
MW2, total suspended solids were lower, total dissolved solids were
higher, and the specific conductance was also higher. The pH of

the MW2 sample was margina]]y lower than the other samples.

Table 3

Laboratory Analyses on Samples From
Excavated Underground Storage Tank Area

Sample # Compound Concentration (ug/kq)
1201 (soil) Di-n-butylphthalate . 820
bis(2-Ethylhex1)phthalate 1500
Methylene Chloride 11
Benzene s 3
Tetrachoroethene 110
Total semi volatile TIC 18300
- 26 -~ o
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12D2 (soil)

MW2(1) (soil)

MW2(2) (soil)

MW2(3) (soil)

Table 3 Contig

1-4-Dichlorobenene
Butylbenzylphthalate
1,2,4-Trichlorobenzene
Naphthalene
Di-n~-butyiphthalate
1-2-Dichlorobenzene
bis(2-Ethylhex1)phthalate
Methylene Chloride
Trichloroethene
Benzene
Tetrachloroethene
Toluene

Ethylbenzene

Total semi volatile TIC
Total volatile TIC

Diethyliphthalate
Di-n-butylphthalate
bis(2-Ethylhex1)phthalate
Methylene Chloride
Chloroform

Benzene
Tetrachlorcethene

Total semi volatile TIC

2-4-Dimethyipheno]l
Diethylphthalate
Di-n-butylphthalate
Methyliene Chloride
Chloroform
Trichloroethene
Benzene

Toluene
Ethylbenzene

Total semi volatile TIC
Total volatile TIC

Di-n-butylphthalate
bis(2-Ethylhexyl)phthalate

Methylene Chloride
Total semi volatile TIC

- '27 P
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210
1200
3600

81

360

140

620

800
5100

640

20000
16000
15000
4300
660000

89
620
800

10

4

3

450
10830

55
52
5300
12
11

4

9

20
74
9030
1030

2500
620
13
520
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Table 3 Cont’'d

MW2 (Groundwater) 2-4-Dimethylphenol 520
Diethylphthalate ' 6
Nitrobenzene 7
Methylene Chloride 190
Chloroform 11
Trichloroethene : 6500
Benzene 1300
Tetrachloroethene 3400
Toluene © 5600
Chlorobenzene 310
Ethyibenzene 12000
1,1-Dichloroethene 2
1,1-Dichloroethane ' 3
t,2-Dichloroethene 310
1,1,1=Trichloroethane : 460

Underground Diesel Fuel Storage Tanks Area

Soi11 samples ﬁo]]ected*during the installation of monitor well MW5
contained high leve1s. of tentatively identified, semi-volatile
compounds. In the sha11ow'sdil sample from MW5, the primary TIC's
were benzenes (18,000 ug/kg), alkanes (2100 ug/kg), chlordanes
(14,600 ug/kg), and hexanedioic acid (44,000 ug/kg). The déep soil
sample contained lower concentrations of the same contaminants:
benzenes (6800 ug/kg); alkanes (2000 ug/kg), and hexanedioic acid
(22,000 ug/kg). The géoundwater sample collected from this monitor
well also contained a large number of semivolatile TIC's, however,
most of the listed TIC's found in the sample were also found in the
method blank at levels similar to those in the sample, suggesting
laboratory cohtamination. This suggestion is reinforced by the
fact that most of the TIC's listed for the monitor well were not
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the ones found in the contaminated soil samples. It is thefefore
believed that although contamination is present in the soil, it is
not present in the groundwater. Higher 1eve1s of contaminants were
found near the surface than at the deeper sampling location, which
suggests the possibility that the source of contamination méy be
from the surface rather than from the tank. Surface contamination

is possible at this location, because this is also a drum storage

area. Table 4 lists the contaminants and concentrations present

in these samples.

Table 4

Laboratory Analyses of Samples From
Underground Gasoline Storage Tank Area

Sample # Compound Concentration (ug/kg)
MWS5(1) (soil) Di~-n-butylphthalate . 1200
" bis(2-Ethylhexyl)phthatate 8390

Methylene Chloride 11
Chloroform ' 12
Benzene 8
Total semivolatile TIC 89980
Total volatile TIC 30
Chromium 125 mg/kg
Lead 485 "
Silver 96 "

MW5(2) (soil) Diethylphthalate 15

: Di-n-butylphthalate 580
1-2-Dichlorobenzene 29
Methylene Chloride 9
Chloroform 7
Total semivolatile TIC 14110
- 29 -
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Drum Storage Area - Sodth Side of Active Site Area

' Four soil samples, 7é, 178, 10D1 and 1002, contained high
levels of TIC semivolatile organics, and sample 7S also has
elevated levels of several TIC volatile organics. In sample 78S,
the total level of semivolatile identified compounds was 11,000
ug/kg of diethylpnthalate and bis (2-ethylhexyl) phthalate, and
tne*conCenﬁration of TIC semivdlat11es was approximately 100,000
ug/kg of primarily cyclohexane and hexanedioic acid. In sample
178, the identified semivolatiles had a level of 49,006 ug/kg of
phthalates and a small amount of naphthalene, and the TIC
semivolatiles were  present at a total concentration of
approximately 67,000 ug/kg of mostly unknown compounds, although
phosphoric acid was present at a level of 19,000 ug/kg. In sample
108 (6-12 inches depth), identified semivo]ati]es.(phtha]ates,
naphthalene, and 1,2-Dichlorobenzene) were pnesent in total
concentrat{ons of 7700 ug/kg, and TIC semivolatiles were present
'at a total Jlevel of about 25,000 ug/kg in a wide variety of
alkanes, ethanes and unknowns. Samplie 10D (cpl1ected at a depth
of 12-14 feet) contained approximately 230 ug/kg of identified
phthalates, and a total of 5000 ug/kg of TIC alkanes, ethanes,
propanoic acid, and other. compounds. These three soil sampling
areas are all located in an active drum storage area of the site
along the south property boundary between the gasoline storage tank
and the treeline. In eéch sampling location, the 1list of
contaminants present (particulartly TIC’s) are substantially
different from each other, suggesting the‘pdssibi1ity that each
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sample represents a separate source, rather than a single source
covering a very wide area. The contamination levels in the deeper
10D sample are lower than in the shallow location, suggesting that
contamination is priharily surficial. There are no monitor wells
in this area (other than monitor well #5, discussed above), so that
it is not known whether contamination from the soil in this area

has migrated to the groundwater. The levels of contaminants found

in these soil samples are listed in Table &£.

Table 5

Laboratory Analyses on Samples From

Drum Storage Area - South Side of Active Site Area

_31_

Sample # Compound Concentration (ug/kg)
75 (soil) Diethylphthalate 2800
Di-n-butylphthalate 4200
bis-(2-Ethylhexyl)phthalate 7800
Methylene Chloride 33
Chloroform 11
Trichloroethene 3
Total semivolatile TIC 103300
Total volatile TIC 60
178 (soil) Butyibenzylphthalate 3700
Naphthalene 120
Di-n-butyiphthalate 24000
bis(2-Ethylhexyl)phthalate 21000
Methylene Chloride 10
Chloroform 5
Benzene 5
Total semivolatile TIC 67300
Total volatile TIC 16
Lead 600 mg/kg
1001 (soil) Naphthalene 76
Diethylphthalate 23
Di-n-butylphthalate 6600
1-2-Dichlorobenzene 27
bis(2-Ethylhexyl)phthalate 950
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Table & Cont'd

Methylene Chloride 7

Chloroform ' 6

Total semivolatile TIC 24580

10D2 (soil) Diethylphthalate 11

- Di-n~-butylphthalate . 140
bis(2-Ethylhexyl)phthalate 7

Methylene Chloride 10

Ethylbenzene - ‘ 2

Total semivolatile TIC 3170

2) Areas of Moderate Concern

Unlined Waste Storage Pit Area

The soil and groundwater samples from the waste storage pit area
(1401;: 14D2, MwW3(1) and Mw3(2)) contain elevated levels of

primarily semivolatile TIC contaminants. The levels are higher

than the previously 1ndicé€ed guidelines, however, these samples
are not as severely contaminated as the high priority areas. This
area 55 somewhat confusing because of the lack of consistency among
the various contaminants and samples. There tends to be a wide
variety of semivo]ati1é organics and TIC’s present in the soil

samples (#14D, both depths, and MW3 soil samples, both depths), and

elevated levels of some volatiles in the sample 14D(2). The

groundwater sample from MW3, however, appeared to contain lower

levels of contamination. MW3  contained 6 ug/L of
tetrachloroethene, and 31 ug/L of other TIC vo]ati1e_organics.
The concentrations of éontaminants present in the soil samples are
listed in Table 6.
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. Table 6

Laboratory Analyses on Samples From
Unlined Waste Storage Pit Area

Jor——

l Sample # Compound Concentration (ug/kg)
ll 14D1 (soil) Di-n-butylphthalate 360
] | : bis(2-Ethylhexyl)phthalate -~ 15000
Methylene Chloride 9
it Chloroform 8
%l Total semivolatile TIC : 45000
. 14Dp2 (soil) Di-n-butylphthalate 690
{l ; bis(2-Ethylhexyl)phthalate 260
N Methylene Chloride 10
‘ Chloroform 0.7
5' Benzene 10
i Toluene 3
Chloromethane 11
Total semivolatile TIC 3170
MW3(1) (soil) Di -n-butylphthalate 740
bis-(2-Ethylhexyli)phthalate 370
Methylene Chloride 9
Benzene 3
Total semivolatile TIC 10270
MW3(2) (soil) Di-n-butylphthalate 1700
' bis(2-Ethylhexyl)phthalate 710
Methylene Chloride 15
Chloroform 4
Total semivolatile TIC 2410
MW3 Tetrachloroethene 6 ug/L
(groundwater) Total Volatile TIC - 31

The levels of volatile organics suggest that there is some

groundwater contamination in this area, but the levels are not

excessive. . There is a possibility that this monitor well is not

1oca;ed to intercept the highest contamination levels from the

- 33 -
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appears to be localized, since nearby samples 11D and 39S did not.

contain significant levels of contamination. Substances present

included semivolatile identified phthalates (850 ug/kg), and a

sma]i amount of 1,2-dichlorobenzene. 1In addition, a large amount

of methylene chloride (100 ug/kg) was identified. There was also

a variety of semivolatile TIC's, including alkanes, ethanes, ‘l
propanoic:u acid and hexanedibic acid (total semivolatile
concentration was 27,000 ug/kg). Concentrations of contaminants m
found in sample 8S are listed in Table 8.
I
;
Table 8 m
' !

Laboratory Analyses on Samples From
Drum Storage Area

Sample # Compound Coricentration (ug/kq)

8S (soil) Diethylphthalate 59 !I
Di-n-butylphthalate 360
1-2-Dichlorobenzene 24 §
bis(2-Ethylhexyl)phthalate 770 é’l
Methylene Chloride 100
Chioroform 4
Benzene 4 m
Total semivolatile TIC 28760 ¢
Total volatile TIC 61

3) Areas of Little or No Concern [

It is recognized that there are other areas of the property which

S

contain some degree of soil contamination, primarily areas where

drums are or have been stored. However, the levels of [
{

contamination were found to be Tow (based on the above-listed .
NET g

L
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gdidelines), even near the surface, and it is expected that these
areas do not need to be addressed by further investigation. These
areas are represehtéd by soil samples 1D, 23, 35, 48§, SD,’GS,FSS,
11D, 13D, 155, and 16S. This does not mean that there is no
contamination at these locations, but rather that the levels of
contamination are lower than the referenced guidelines. The
contamination present in these soil samples is ektreme]y diverse,

and where present, consists primarily of TIC semivolatiles. Table

.9 lists the contaminants present in these sqi] samples.

Table 9

Laboratory Analyses of Samples From
Low Level Contamination Areas

Y

Sample # Compound Concentration (ug/kg)
1D1 (soil) bis (2-ethylhexyl)phthalate 1200
Total semivolatile TIC 2250
2S (so0il) bis (2-ethylhexyl)phthalate 1400
Total semivolatile TIC 3630
Total volatile TIC 43
3S (so0il) Chloroform 1
Total semivolatile TIC : 1450
Total volatile TIC 2
4S (soil) bis (2-ethylhexyl)phthalate 370
Methylene chloride 12
Total semivolatile TIC 1090
Total volatile TIC 200
501 (soil) Benzene _ 12
Toluene 4
Total semivolatile TIC 2510
502 (soil) bis (2-ethylhexyl)phthalate 100
: Total semivolatile TIC 1420

- 37 -
REE oG, P ¥2 0F 5y

300311



6S (soil)

9S8 (soil)

11D1 (soil)

1102 (soil)

1301 (s0i1)

1302 (so0il)

155 (soil)

16S (soil)

Table 9 Cont’'d

Butylbenzylphthalate
Diethylphthalate

bis (2-ethylhexylphthalate)
Total semivolatile TIC

Methylene chloride
Total semivolatile TIC
Total volatile TIC

1,4 Dichlorobenzene
1,2 Dichlorobenzene
Total semivolatile TIC
Arsenic ‘

1,2 Dichlorobenzene
Diethylphthalate

bis (2-ethylhaxyiphthalate
Methylene Chloride
Ethylbenzene

Total semivolatile TIC

bis (2-ethylhexyl)phthalate
Methylene chloride
Chloroform

Chromium

1,2 Dichlorobenzene
Methylene chloride
Chloroform

Total semivolatile TIC

1,2 Dichlorobenzene
Methylene chloride
Total semivolatile TIC
Total volatile TIC

Diethylphthalate
Methylene chloride
Chloroform

Total semivolatile TIC
Total volatile TIC

240
31
750
17830

13
4220
-114

' |
42 "
7400 )
43 mg/kg l
21

13 l
110

9

2
170

2200
e
7

130 mg/kg

22
10
3
820

12

2

- 2500
135

77
14
21
3080
28
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Backaround Levels of Contamination

Monitor Well Mw1

It was anticipatéd that groundwater from Mw1 would serve as an
indication of background groundwater quality, since this well was
located both upgradient, and 1in an area where no known site
activity had taken place. There is very little contamination in
the grouncwater in this Tocation (5 ppb of TIC vé]at11e organics),
howéver, the shallow soil sample collected from the MW! location
indicated the presence of approximately 5000 ppb of semivolatile
- TIC’s. The deep soil sample from this location was not analyzed
for organics, due to an error at the laboratory. Therefore,
although the groundwater appears to represent adequate background

conditions, the soil in this location probably does not.

Downaradient levels of Contamination

Monitor Well Mw4

Th{s location was chosen because it was thought to be in a
ddwngradient location, at a distant enough location to not be
severely contaminated by any site activities. However, small
amounts of volatiles were detected in the shallow soil sample
collected at this location, and elevated arsenic concentrations
(34~-41 mg/kg) were found in both the deep and shallow soil samples.

The groundwater contained 5 ppb of TIC volatile organics, and it

is unknown whether the arsenic levels are also elevated in the
groundwater, 1because, as mentioned previously, the groundwater
samples were not tested for metals. Although the arsenic could be
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naturally occurring, the presence of volatiles suggests that this .
area cannot be considered to be completely unaffected by upgradient
activities. It should also be pointed out that as a result of this
investigation; it appears likely that this well is not located in
a position where it wdu]d'intercept a groundwater contaminant plume

migrating from active portions of the site (discussed in "Site

Hydrology“;section).

Areas Oriainally Investigated by the NJDEP

.Of the four areas from which the NJDEP collected samples 1in 1987,
.thié investigation has confirmed the presence of contamination in
three of the locations: 1) the excavated underground storage tank;
2) the drum storage area along the southern boundary of the site
(NJDEP{sample area #3); 3) the unlined waste storage pit. In all
three cases, the types of constituents found were similar, although

they did not always overlap.

In the other area, substantial contamination was not confirmed.
The surface water drainage area (INTEX sample #13D) contained small
amounts of volatiles and semivolatiles, and the near-surface sample
contained an elevated chromium concentration, however, the levels
present did not constitute a serious concern. The chromium, which
was present. at a concentration of 170 mg/kg at the surface

decreased to 6 mg/kg in the deep sample.

Rermo.c,pys a7
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SITE HYDROLOGY

Introduction

The purpose of determining site hydrological characteristics is to
allow an estimate of the direction and velocity of groundwater
flow. The velocity can be used to determine what is normally

considered to be a "worst case” distance for the transportation of

contaminants in the groundwater. That 1is, except under very

unusual circumstances, it is assumed that contamination in the

groundwater can travel only as quickly as the groundwater itself,

. 80 that determining the velocity of groundwater through the aquifer

also determines the maximum velocity of contaminants. Several
factors tend to mitigate the transport of contamination, however,
so that contaminant transport 1is usually delayed with respect to
ground@ater transport, and groundwater velocity 1is therefore
assumed to be a very conservative, "worst case” estimate of

contaminant transport.

Darcy's Law is the most straightforward method of estimating the
velocity of groundwater flow. Darcy’s Law is expressed:
V = K (dH/dL)/n

where V

= groundwater velocity (ft/sec)
K = hydraulic conductivity (ft/sec)
dH/dL = hydraulic gradient
n = porosity of the unit

The application of Darcy’s Law depends on making a variety of
assumptions, -many of which are not met 1in natural systems.
Nonetheless, the type of aquifer system foand on the property

- =41 -
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(unconsolidated, low clay content sediments) lends itself to use
of this equation, with the expectation that the calculated velocity

will be reasonably accurate.

The Investigation of the site hydrology, then, is designed to

determine those factors in Darcy’s Law which will allow the
estimationi of groundwater velocity, specifically, hydraulic

conductivity, hydraulic gradient, and effective porosity.

; Site Hydrologic Data

Hydraulic Gradient and Groundwater Flow Direction

Water level meaéurements were collected at each well location at
the time the monitor wells were drilled in April, however, since
the weIIs were drilled over the period of a week, these staﬁic
levels were not used to calculate hydrau]jc gradient. A round of
water level measuréments was conducted at the wells on May 5, 19889,
and these measurements were used to calculate the hydraulic
gfadiént at the site. Elevations of the top of the casing of each
well was supplied by Lippincott Engineers. Elevations of the well
casings, and water levels in the wells (measured both at the time

of drilling and on May 5) are shown in Table 10.
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Table 10
Well Casing and Water Level Elevations

Water Level

(ft. BTC) Casing Elevation Water Table Elev.

well # 4/89 5/89 (ft. above S.L.) {ft. above S.L.)

1 16.70 16.48 139.70 123.22

2 15,80 16.05 139.09 123.04

3 12.28 12.12 134.94 122.82

4 6.10 6.03 128.51 . 122.48

5 17.32 17.10 140.14 123.04

6 16.65 16.44 139.74 123.30

The.hydrau1ic gradient and direction were determined using a three
pqint solution hethod (Heath, 1983) shown in Appendix 2 from data
co]]ec;ed for monitor wells MW1, MW2, MW3, MW5 and MW6. The mean
hydraulic gradient (dH/dL) is calculated by measuring the maximum
charge in water level elevation (dH) over a given distance between
measuring points (dL). 'The mean direction of flow is assumed to
be perpendicular to the hydraulic gradient lines (Appendix 2).
Using this solution, the mean gradient was calculated to be

8.1 x 107%, and the resultant mean direction of groundwater flow
was S16°E. This calculated flow direction is only an approximate
direction, however, it indicates that groundwater apparently flows
diagonally across the width of the property. It should be
emphasized that this direction 1is calculated in the horizontal
plane only. Although vertical gradients are not expected in this
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area, their possibility cannot be ruled out without addi't"ioinval.

testing.

Falling Head Piezometer Tests

The piezometer tests used to estimate hydraulic conductivity of
the aquifer can be extremely approximate, because the values
obtained -are dependent only on the aquifer characteristics
immédiateTy surroundiné the well bore. This means that the data
céJlected during piezometer tests arelreliable only for a very

small part of the aquifer.

Hvorslev'’s method (Freeze and Cherry, 1979) was used to analyze
the data collected during the piezometer tests. Graphs of the data
showiﬁg Hvorslev’s method and sample calculations are shown in.

Apoendix 2, and a list of the resultant calculated hydraulic:

conductivities is in Table 11,

Hydraulic Conductivities

- Test Designation

Table 11

Hydraulic Conductivity
(ft/sec)

MW3, Run 1
MW3, Run 2
MW5, Run 1
MWS, Run 2

Mean

7.29
8.90
1.24
1.14

X

1073
1073
10™¢
10~

1.02

XX X X

.10-4

Estimates of the aguifer’s transmissivity can be calculated from

hydraulic conductivity using an approximated saturated thickness.
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of 165 feet for the Cohansey—Kirkwood agquifer (U.S.G.S. Open File
Report 84-730) . Thié results in an average transmissivity of
10,921 gpd/ft for the agquifer material in which the tested wells
are located. This vé]ue is consistent with values listed for the
Cohansey in different areas of New Jersey. Rush (1968) lists a
range of transmissivities bgtween 15,000 to 150,000 gpd/ft in
Burlington County, and Rooney (1971} references a measured

trénsmissivity of 2700 gpd/ft.v

As mentioned previously, the recovery rate in three of the wells
was too rapid to obtain accurate measurements, suggesting that in
some areas of the site, the hydraulic conductivity is higher than

is indicated by the resuits of the piezometer tests.

Groundwater Velocity

Using values for K and dH/dL listed above, and an average porosity
for medium-coarse sand gravel of 0,2-0.35 (Fetter, 1980), the
max imum groundwater velocity (using a porosity value of 0.2) was
estimated using Darcy’s Law to be 4.6 x 1077 ft/sec, or 14.6
ft/year. Although this velocity is dependent on an estimated
porosity, it 1is thought to be a reasonable estimate for two
reasons: 1) Even poorly-sorted sand has a porosity of at least
0.2 (Fetter, 1980), so it is unlikely that the porosity in this
sand is less than 0.2. Any higher porosity would result in a lower
velocity (for example, using a porosity of 0.35 results in a yearly
velocity of 8.4 ft), so that the velocity ®stimated using this
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porosity is thought to be a conservative estimate; 2) One .

 published value for storativity for Cohansey sand was O.2_(Rush,
1968). Since porosity approximates storativity values in water
table agquifers, it is believed that use of this value for porosity
is reasonable. However, thé velocity is also directly dependent
on the hydraulic conductivity determined from data collected during
the piezometer tests, which, as mentioned, may be higher than

indicated by the results of the tests.

EContaminant Behavior in Groundwater

The wide variety of contaminants present in the soil samples, as
well as the large number of unknown TIC’'s, make predictions for
site-specific contaminant behavior very difficult. Some of the
contam{nants, particu]ar]y_benzéne and ethylbenzene, are lighter
and less viscous than water, and therefore have the ability to
“"float” along the water table surface. Other types of
contaminants, however, are denser than water, and have a range of
viécosities which are both higher and lower than water. These
materials may sink in place rather than be carried along with

groundwater.

Attenuation of contaminant concentration occurs in many

environments, due to a variety of factors. However, at this site,
several of the most reliable factors commonly contributing to
retardation ahd reduction of contaminant migration are missing.
There is a definite scarcity of both organic material and clay
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content in the substrate. This will probably reduce any mitigating
effects from either sorption or biodegradation. Microbes are no
doubt present in the sand, however, it is impossible to determine

their effect on the pollutants.

As in all cases of contaminant migration, the most conservative
assumption with respect to the distance the contamination has
travelled ié that it flows at the éame velocity as the groyndwater,
even though this is unlikely. The underabundance of factors known
;o retard contaminants in this area, however, makes this assumption

less conservative than it might be in other environments.

Potentia1 Receptors of Contamination

The southeasterly direction of groundwater flow indicates that
contamination of groundwater beneath the adjacent southefn property
could eventually take place. If the only sourcerof groundwater
cqntamination is from the excavated storage tank area, it 1is
poséib]e,<considering an estimated velocity of approximately 14
ft/yr, that off-site contamination has not yet occurred. Based on
this velocity, it is estimated that in the ten years since the
tanks were installed, contaminated groundwater could have travelled
a maximum of approximately 140 feet. Considering the direction of
flow, a travel distance of 140 feet would put the front of the

contaminant plume very close to the southern property boundary,

'and perhaps over the site boundary. None of the monitoring wells

installed on-site are located in a position to determine the extent
— 47 -
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of the contaminant plume, so that this analysis, which depends on
"many assumptions, may not be accurate, and it is a real possibility

that contamination has passed the site boundary.

In addition, it is not certain that groundwater contamination has
not occurred from other sources, particularly the unlined waste
storage pit. The pit reportedly held waste for several weeks
befofe it was removed; some of the waste was probably losﬁ through
the bottom of the pit, which is even closer to the southern éite
gboundary than the excavated underground storage tank. Although
contamination from the pit may have taken longer to reach the water
table than wasté from the tanks, the waste from the pit has also

had more time (since 1976) to migrate past the site boundary.

Fiha]1y, there is also the possibility that groundwater
contamination has occurred in the drum storage area along the
southern bodndary of the property. The chemical analyses from the
deep Soi1 samples 10D(2) and 5D(2) suggest that the contamination
is more highly concentrated near the surface, however, both deep
sambles have some degree of contamination. Since it is impossible

to determine how long this area has been contaminated, it is also

impossible to estimate whether groundwater has become contaminated. -

If groundwater contamination has occurred from this area, it would

not take many years to migrate off-site.

Eventually, if not remediated, contaminated groundwater from the
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property would be expected to discharge into the branch of the

Great Egg Harbor River which flows southeast past the south end of

the site, a]though.the discharge would Tikely occur approximately
one-half mile éouth of the Lightman property. ‘There are no known
water wells located between the site and the presumed discharge
area; it is believed that all of the residences are located along
Route 73, and the groundwater flow from the site would not appear
to ihtersect any of these homes or businesses. If off-site

migration has occurred, there are no known human receptors in the

‘immediate path of migration.

There is some concern for bicaccumulation of the contaminants in
the food chain with respect to the crops growing on the farm
1ocated}south of the site. The existing contamination from the
excavated storage tanks_is not expected be a concern, since if this
source has migrated off-site, if is éxpected to be below the water
table, at a depth which would prevent uptake by most of the crops
growing in the adjacent fields. However, there is a possibility
that surface contamination from the dfum storage area located along
the south boundary 6f'the site could runoff into the farm to the
south and become fncorporated into these crops. At this time; it
is not certain where this area drains, although the general surface

gradient is in the direction of the farm.
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CONCLUSIONS

1. Contamination of both soil and groundwater has occurred in the
area of the excavated underground storage tank. The contamination
consists primarily of volatile organics, and the contamination is

more severe with depth, substantiating the tank as the source.

2. Ektensive soil contamination has occurred near the diesel fuel
uhderground tanks. The contamination 1in this‘ area consists
-primarily of semivo]ati]e benzenes present in the soil sambles.
It is uncertain what the source of this contamination is, since

higher concentrations of contaminants are present near the surface

than at depth (an unlikely scenario, if the tanks are the source).

However, many of the contaminants present are benzene-derivative

TIC's, which would be expected in diesel fuel. The source could

be spillage of diesel fuel on the ground, or leaking from a near-

surface pipe. The groundwater from the monitor well in this

location did not exhibit contaminétion.

3. Less extensive, although still significant soil contamination
has occurred in the drum storage area southwest of the underground
storage tanks. The contamination 1is represented by four soil
saﬁples from this area, three shallow and one from a deep location.
The contaminants are primarily semivolatile organics (both
identified and TIC's). It is not known whether contamination has
reached the gfoundwater in this area, since no monitor wells were
- 50 - )
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installed here. ‘However, the deep soil sample contained
substantially lower concentrations of contaminants than the surface
samples, suggesting that groundwater contamination from this source

may not be present.

4. The drum storage area around sample 8S contains high levels of
contaminants, however, several nearby samples'are comparatively
uncontaminated. It is thought that the contamination in this area
is therefore localized, and may be due to an isolated spill or leak

from a drum.

5. A limited amount of contamination has occurred in the
groundwater sampled in monitor well MW6. The contamination is not
present in the soil above the groundwater, and the primary type of
contamination is TIC semivolatiles. The contaminants found in this

well were not found in well MW5, located downgradient from MWe6.

6. The remainder of the areas represented by other soil sampling
locations are not completely free from contamination,‘however,

their levels are relatively low.

7. Tne determination of high H-nu readings in various wooded areas
of the site have not corresponded with either soil or groundwater
contamination in those areas (as evidenced by monitor well #4
data). The rapidity with which the concentrations dissipated
suggest that the volatiles were present as dn intergranule gaseous
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phase in the unconsolidated sand. The fact that the measurements
were hiéher beneath vegetated locations suggest that these areas
prevented more rapid venting of the gas which occurred in non-
vegetated locations. It is also possible that the more highly
vegetated areas tend to’give off gases which could have had an
effect on the H-nu measurements. It is believed that the volatiles
migrated through preferred, high porosity units (particularly the
.whité sand unit), causing unusual patterns of high and low

measurements in different areas.

.8. The site hxdraulic gradient, based on water level measurements
collected from the monitoring wells, was found to be small,
approximately 9.1 x 10™*, The hydraulic conductivity was estimated
from féﬁling head piezometér tests to be approximately 1.02 x

10-4 ft/sec. These values are based on limited data, and should

not be considered actual average values for the site. The

groundwater velocity, based on the estimates of hydraulic gradient
and hydraulic conductivity, was calculated to be approximately 14.6
ft/yr, but this value should also be considered an estimate only.
Considering changes in the lithology occurring both horizontally
and vertically, it is likely that there is a considerable range in
conductivity and velocity values across the site. The flow

direction 1is southeast, 1in a diagonal direction across the

property.

BEF Mo, 5715/
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9. There are né known human receptors of contamination in the
approximate downgradient direction from the property, for at least
a half-mile to the 1likely discharge area in the wetlands south of
the site, although it is not known yet whether contamination has

migrated off-site.
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RECCMMENDATIONS FOR ADDITIONAL WORK

1. A1l of the monitoring wells should be resampled, and analyzed
for the priority pollutant parameters which were not analyzed
during this investigation: priority pollutant .metals, PCB's and
pesticides, cyénides and phenoals. This is particularly important
for MW4, where unusually high levels of arsenic were found in the

soil samples.

: 2. It is recommended that an electrical resistivity survey be
conducted in an attempt to delineate the horizontal extent of
contamination from this source. It is thought that considering
the unjformity of the uncgnsolidated sediments beneath the site,
even é.small variation in specific conductance of a contaminant
plume will be visible with an electrical resistivity survey. At
a minimum, two vertical electrical soundings (VES) and 5-6 profi]eé
should be completed in this area. When the results of this survey
are completed, locations for additional wells (which may eventually
be used as recovery wells) will be recommended. Regardless of the
results of the resistivity survey, however, a monitoring well
shou1d»be instaf]ed downgradient from the excavated storage tank
location along the southern site boundary to determine whether
contamination from the tanks has migrated off-site. An additional
monitofing well should be installed near monitor well MW2, but
screened at aigreater depth from the surface, to determine whether
there is vertical migratiqn of cecntaminant3, either from the
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presence of a vertical hydraulic gradient, or due to the higher
density of some of the contaminants. = The locations of the two

additional proposed wells are shown in Figure 4.

3. Additional deep and sha11ow‘soil samples should be collected
around the drum storage area near the southern boundary of the
property in an attémpt té delineate the extent of contamination
found in sbi1 samplies 7S, 17S, and 10D. A minimum of three-four

samples should be collected around the area defined by the above

-referenced soil samples, with both deep and shallow samples

;collected at each location. These soil samples should be tested

for all priority po11utant + 40 parameters. The locations of these

proposed soil samples are shown in Figure 4,

4. The underground diesel fue] tanks and associated piping should
be hydrostatically tested for integrity. If they are sound, it can
be assumed that the source of contamination in this area is either
from above-ground storage of drums, or spillage during fi11fng of
the tanks, and additional soil samples should be collected from
this area. However, until the source of this contamination is
determined, a detailed sampling proposal cannot be recommended for

this area of concern.

5. A monitor well should be installed in a downgradient direction
from the unlined waste storage pit in the woods, since the monitor
well already installed there is not located tn a truly downgradient
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APPENDIX 1:
MONITOR WELL CONSTRUCTION SUMMARIES

LITHOLOGIC DESCRIPTIONS OF MONITOR WELL BORES
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WELL CONSTRUCTICON SUMMARY

Geologv

Brown silty medium sand,
orange~brown medium sand
(Hnu in split spoon:
0.7 ppm, background)

Orange-brown medium sand,

~at 6-7' dark gray 1/8"

banding. (Hnu spoon:
backgorund).

Orange-brown medium sand,
few large cobbles shat-
tered by split spoon.
(Hnu spoon: background).

Orange-brown coarse to
very coarse sand, some
1/8" pebbles. (Hnu spoon:
background).

Tan coarse sand.
(Hnu spoon: background).

Tan coarse.sand to 26.5°',
then orange-brown medium
sand. (Hnu spoon: back-
ground).

300333

Well Cross Section

- with water zones

WELL:
PROJECT:

MW #1
Lightman Drum

Construc+<ion Details

Location: Cedarbrook Twp., NJ
Steel protective|priller:J. Mathes &'Assoc., Inc.
casing w/locking | pate Star-ed: 4/18/89
f_ ' Cap.{ pate Completed: 4/18/89
Driller's file name:
Cap
A—v-ig,~rc5!‘~ George Volosky
25 P9 Yield: 10 gpm
jﬁ K% | How Determined: Pump, bucket &
Y 4 Gravel mix stopwatch
5 -3 cement
;j Total Well Depth:23o8'
ég Static Water Level: 16.70" BTC
é—-Portlar_id & .
jj bigﬁ?nte Casings:
;j 3 : Diameter Depth
L v pyc 2" pyC 0-138"
i ; 4" PyC screenpd 13 8-?23 R
1 solid casing 6" Steel Protec-| +2.5-1.5'
=% i ) tive
5:: ﬁ___g:r]\]tgrz;te Grouting Details:4 bgs.#2 sand:
B5 ﬁf 23.8-10.8', 1' bentonite pellets, 2
o ok bgs. portland + 1 bg. bentonite: 10.
ol e 2', 1 bg. gravel mix: 2-0'.
e sl Water Bearing Z2ones:
e S v .
P —— Depths Yield
== #2 well
3 I sand
=]} a" pvc
= screened
= casing WATER QUALITY:
R h— Temperature: 15°C
1 I pH: 6.3 .
) Dt Conductivity: 90 umhos/cm
wul— Water Quality:
Bottom cap
= r Data provided by:
8" Borehole .
INTERNATIONAL EXPLORATION, INC
: ' S77 SACKLYTSFrang RoAD
SCALE: = WanmineTEN. PA 18074-1398
Vertical: 1" = 4' (213) 398-7137
Horizontal: 1" = 1' _
- ’ Date: i
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WELL: MW#2
PROJECT: Lightman Drum

Well . . . I

Yepth Geoloav Well Cross Section Construction Details
R - with water zones

WELL CONSTRUCTION SUMMARY I .

-2 Brown silty medium sand,
some small pebbles. (Hnu
"in split spoon:0.6 ppm)

Location: Cedarbrook Twp., NJ I

Driiler: J. Mathes & Assoc., Inc.|

Steel protective Date Started: 4/11/89

-4 Brown silty medium sand, casing w/locking .
some small pebbles. (Hnu cap | Date Completed: 4/12/89
5P°°“3 1.0 ppm) ' ‘ : Driller's file name: |
-6 Brown silty medium sand, | George Volosky
some purplish fine depo- Cap .
ome [ Yield: 3 gpm I
sit at contact of brown . How Determined: Pump, bucket &
sand & a white coarse i o ' stopwatch
sand w/some clay. (Hnu | > 7 ]
spoon: 2.5 ppm, in hole F .| Total Well Depth: 2l l

s 3.8

——Grave] mi X

RRAMT]
_. I-,;n.

AP AR NN NN

0-6' left by split spoon:
38 ppm).

»
.
(3

cement Static Water Level: 15.80'BTC l

- 8' White coarse sand (Hnu Date: 4/.13/89

spoon: 1.0 ppm). -
T-Port]and +| Casings:

bentonite Diameter Depth ' .

-10' White medium-fine sand,
grout . 4" PVQ 0 - 11"

1/8" rust colored banding

SNNNNANNANNNE

present. (Hnu spoon:1.4ppm) 4" _PYC Screened 11'-21"
X Bentonite 6" _Steel Protec- | +2,8-1.2" I
=12 White coarse sand to 11.6}. 'r" pellets tive
then orange-brown fine- = ' Grouting Details: 4 bgs.#2 sand:
medium sand (Hnu spoon:’ by 4" PyYC 21-8', 1'bentonite pellets, 4 bgs.
40 ppm, 1'down auger stem{ |3 solid portland + 1 bg.bentonite: 7-2',
12 ppm, cuttings:2ppm, casing 1 bg.gravel mix: 2-0'.
1' above auger stem: back{ |7~ ' | Water Bearing Zones:
ground). vy S .
o B v Depths Yield

-14° White medium sand, solvent

smell (Hnu spoon:420ppm).

. : #2 well

-16" Orange-brown fine to coarge ™ sand
. sand, some small pebbles,

solvent smell (Hnu spoon:

—
~m—
————
m—
cm—
a—
n——
mars—
—
ma—
—
m—————
m———
 cmare—
m—— {
——
—
——
em——
——
r—
r———
m——
cn——
—
v—
—

18ppm, 1'down auger stem: -d-4" PVC
.54ppm, 4"above auger stemj i screened WATER QUALITY: 0
1.4ppm). - casing Temperature: 15°C
£t pH: 4.8 '
-18° Orange-brown very fine to i Conductivity: 125 umhos/cm
medium sand, some small LBottom cap | water Quality:
pebbies(Hnu spoon:10ppm) '——T
Data provided by:
-20' (1'blowback up auger s‘ter;l,_ 8" Borehole -
so sample is from 19-20'). / R _
Brown fine to coarse sand SCALE _'"'-‘"":;,"’:‘c:::::f:::f: e
some small pebbles (Hnu Vertical: 1" ‘= 4’ wammmarEn, PA 18974-1308

spoon:180ppm, 1'down augen . Hor1zonta1 1"
stem:3ppm, 1'above steT: -
. .0.8ppm, cuttings.18ppm). Date: .
T 1 300334 :
23" White coarse sand, brown | . REF nwo. 6/;).670081

medium sand (Hnu sonon:1.0hnm)

1 ! (233) S08-7137




lwéll
‘epth

—————

no

- . .
o S

/N - -Q -l
— —
* n o

- am
- o

-18'

5.5-20"

‘1.0ppm)

© 0.8 ppm)

WELL CONSTRUCTION SUMMARY

Geoloagyv

Brown medium sand, few
pebbles (Hnu in split
spoon: 1.0ppm).

Brown medium sand, few %"
rounded pebbles (Hnu
spoon:1.0ppm, down auger
stem:1.Gppm).

Tan-brown medium-coarse
sand, some 1/8" pebbles

Well Cross Sec+sion
with water zones

(Hnu spoon:1.2ppm, down
auger stem: 1.4ppm).

Tan coarse sand, some 4"
pebbles, 1" rust colored
band at 6.5' (Hnu spoon:
0.8ppm, auger:0.8ppm)

Tan coarse to very coarse
sand, some 1" rounded peb
bles (Hnu spoon:0.8ppm,
auger: 1.2 ppm).

Tan very coarse sand,1/8"

Steel protective
casing w/lacking

- WELL: MW#3
PROJECT: Lightman Drum C

Construction Details

Location: Cedarbrook Twp., NJ

Driller: J. Mathes & Assoc., Inc.
Date Started: 4/14/89
Date Completed: 4/14/89

pebbles 10-11', tan-brown
fine sand, very damp 11-1
(Hnu spoon:0.8ppm, auger:

Tan fine sand, some 1/8"
pebbles (Hnu spoon:0.8ppm
auger:0.8ppm, cuttings:
0.8 ppm). ’

Tan fine sand, some /8"
pebbles (Hnu spoon: 0.8ppr
auger:Q.8ppm, Cuttings:

White-tan medium fine
sand (Hnu spoon:0.8ppm)

White fine to coarse sand
18.5-19.0', tan fine sand
w/brown banding 19.0-20.0
(Hnu spoon:0.8ppm, auger:
0.8 ppm). .

{8" Boréhole

SCALE:
Vertical: 1" =
Horizontal: 1"

300335

cap .
‘ Driller's file name:
George Volosk
> . 9 y
ap Yield: 10 gpm
Vv How Determined: Fump, bucket &
- stopwatch
ﬁﬁ b o3 e
a L,‘ Total Well Depth: 19'
;% é%%~ggggﬁlm1x Static Water Level: 12.28' BTC
pate:  4/18/89 |
2% =4 Bentonite Casings:
oo oo™ pellets Diameter Depth
[ P2 e 4PV 0 -9
kM = 4" pyC 4" PVC Screened| 9-19'
=1 solid 6" Steel Protec4 +2.75-1.25'
ik ] casing tive ,
2 31 Grouting Details: 4 bgs. #2 sand:
ot == % v 19-6', 1' bentonite pellets,
b [l = | gravel mix cement to surface.
J.'.;- — oY
== 2 well Water Bearing Zones:
of—1::4  sand
(] P 001 Depths Yield
L[5 =—==#—4" PVC
sl =— [ screened
=3 casing
==
== WATER QUALITY:
> DAY Temperature: 16°C
e T pH: 5.8
i bt —Bottom capl|Conductivity: 110 umhos/cm

Water Quality:
Data provided by:

INTZRNATIONAL EXPLORATION. IMC,
- ) 377 SAcCRETTSFORO RoAO
Wansminargn. PA 18974-1308
(213) 998-7137




.5-16"

21-23!

5-27"

}5-37"

:0-42"

5-47°

:0-52°

-0,2 ppm) .

WELL CONSTRUCTION SUMMARY

Geologyv

Brown-gray medium sand.

Brown coarse sand to 4.5}

4,5-5.0"' white very
coarse sand w/small peb-
bles. (Hnu in split
spoon: 0.2 ppm)

White coarse sand w/%-1" |

rounded cobbles (Hnu
spoon: 0.2 ppm).

Well Cross Section
with water zones

Orange-brown fine to :med-|

jum silty sand, some
small pebbles (Hnu spoon:

Brown medium to coarse
sand, few small pebbles
(Hnu spoon: 0.2 ppm)

Tan-brown medium to coarse

sand, some clay (Hnu
spoon: 0.2 ppm)

Brown medium to fine sand
w/smali amounts of clay,
white coarse sand bands
(Hnu spoon: 0.2 ppm)

Brown and white medium
sand, some small pebbles
(Hnu spoon: 0.2 ppm)

Brown fine to medium sand
few small deposits of
clay 1/8" thick. (Hnu
spoon: 0.2 ppm)

Brown medium sand, white
coarse sand.

White coarse sand, only
a small amount came up
w/split spoon. (Hnu
spoon: 0.2 ppm).

.SCALE:
Vertical: 1" = 6!
Horizontalz-l" =1
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WELL: MW #4 l -
pROJECT: Lightman Drum
Construction Detailé I

Steel protective Location: Cedarbrook Twp., NJ l ,
casing w/]ock1gg Driller: J. Mathes & Assoc., Inc.
O P Date Started: 4/5/89 I
Cap Date Completed: 4/11/89
o & e =" 7| priller's file name: |
;i 27 Gravel mix George Volosky
5ip si| cement Yield: 15 gpm l
Z| ; How Determined: Pump, bucket
4 , v and stopwatch
ZIlZ . 48" I
;; :ﬂ Total Well Depth: |
/ L}
22 jj-—Port]amj&.Static Water Level: 6.1' BTC
s ;ﬁ bentonite | Date: 4/11/89 I
] -] grout _ ‘
C; :ﬁ Casings:
L) ;5 Diameter Depth . '
7 % 4" pyC 0 - 38"
jj' j; 4" pVC Screened | 38 - 48'
% 4" pyC 6" Steel Protec-| +2.3-1.7° l
7 solid : tive
[ 1 casing Grouting Details:2 1/3-bgs.#2-sai
EE ;ﬁ 48-35', 1'bentonite pellets, 6 b
1 é portland & 1 bg.bentonite: 34-4'1
;;- A 4 bgs. gravel mix:4-0',
EE EE Water Bearing Zones: |
j; :j' Depths Yield
ZRlZ feoths  Held
ZERZ
Z BN
N ’
ZIZ |
ZEZ
% ] WATER QUALITY:
g“ ﬁ—-Bentonite Temperature: 11°C |
| ] pellets pH: 6.6
o . Conductivity: 29 umhos/cm
o ;s 42 el Water Quality:
. e#2 we
=171 sand Data provided by:
'..:- — . 4|| PVC 3 INT_ERNAYIONAL EXPLORATION, INC,
Rl Dol 0095 ‘ ACKETTSFORD ROAD
=l screened w:::n-,-vxn. PA 18974.1308
— casing (213) 398.7137
";-"—, - Bottom cap | pate: A
g . F.AD. sy
= —— =l _g" Borehola pe éIP'é? 5




l Well

‘epth

WELL CONSTRUCTICN SUMMARY

Geologv

Orange~-brown medium
silty sand, small peb-
bles. Encountered red
powdery substance dis-
persed in spoon (Hnu in
split spoon: 4 ppm -

only near surface: 0-4")

Orange-brown medium sand
(Hnu spoon: background)

Orange-brown medium
sand (Hnu spoon: back-
ground).

Orange-brown fine to
medium sand, wet. (Hnu
spoon: background).

Orange-brown medium sand

some small pebbles.
(Hnu spoon: background)

. Well Cross Section
with water zones

Steel protective
casing w/locking

Gravel mix
cement

_Portland
bentonite
grout

4" PVC
solid’
casing

2535\ ANNNNNNWN

Fﬂﬂﬁéﬁfaﬁffé
pellets

o 4 v
Y
K3

)
S
nN
X

(']

—
—

)
oo o’ S

+1—4" PVC
screened

WELL: MW #5
PROJECT:Lightman Drum Ci

Construction Details

Location: Cedarbrook Twp., NJ

Driller: J. Mathes Assoc., Inc.
Date Started: 4/12/89
Date Completed: 4/13/89

Driller's file name:
George Volosky

Yield: 8 gpm
How Determined: Pump, bucket &
' stopwatch.
Total Well Depth: 23'
Static Water Level: 17.32' BTC
Date: 17
Casings:
Diameter Depth
4" PVC Qg -~ 13’
4" pVC Screened | 13 - 23’
6" Stee] Protec4 +3,0 - 1.0

tive
~Grouting—Details:-4—bgs:#2-sand:2—
10', 1'bentonite pellets, 2 bgs.
portland & % bg. bentonite:10-2'
gravel mix: 2-0'. ‘
Water Bearing Zones:

Depths ~  Yield

casing

WATER QUALITY:
Temperature:
pH: 5.3
Conductivity: 76 umhos/cm

180¢

e

([T

~—Bottom cap

" Borehole J

SCALE :
Vertical: 1"

= 4"
Horizontal: 1" =

1I

Water Quality:
Data provided by:

INTERNATIONAL EXPLORATION, INC
’ 377 SACKETTSFamno RoOa0
WanmineTEIR, PA 18974.13398
(219) 990-7137

_Date:
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Well

Jepth

J -5

5-7

10-12'

15-17'

20-22'

WELL CONSTRUCTION SUMMARY

Geology

Orange-brown silty med-
jum sand, small pebbles
(Hand augered, Hnu:0.6
ppm - background).

Orange-brown medium to
coarse sand, 1/8" rust
colored banding. (Hnu
spoon: background)

Orange-brown medium to
coarse sand, 1" band of

white coarse sand at
11.5' (Hnu spoon: back-

ground).

Orange-brown medium to
coarse sand, 1.5" band -
darker brown medium sand
at 16.5' (Hnu spoon..
background) .

Orange-brown very coarse
sand (Hnu spoon: back-
ground, down auger stem:
background).

Well Cross Section
with water zones

Steel protective
. casing w/locking
cap

|

&

Cap

—

e—Gravel
mix cement

—Portland &
bentonite
grout

4" pPvC
solid
casing

2 ANANRAARMRRNNRNRNNN B
INNANRYANNNNNNNNNNN

o
o
[-]

Xl

=—Bentonite
: pellets

R L5
iPs

Vile42 well
3 sand

*-t—4" PVC
: screened
| casing

T

Bottom cap

N

Al

P St

Borehole

. MW #6
. Lightman Drum

[
t v
[(EN e

o)
s ]
(o)

Construction Details

Location: Cedarbrook_ Twp, NJ

Driller: J. Mathes Assoc., Inc.
Date Star+ed: 4/13/89
Date Completed: 4/13/89

Driller's file name:
George Volosky

Yield: 10 gpm

How Determined: Pump, bicket &
stopwatch

Total Well Depth: 24'

Static Water Level:

17.45* BTC I
Date: 4/19/89

Casings:
Diameter Depth l .
7 PVC 0 - 14'
4" PVC Screened | 14 - 24'
6" Steel Protecd +2.15 - 1,85’ I '

tive

Grouting Detdils: 4 bgs.#2 sand:

11', 1'bentonite pellets, 3 bgs.i

portland & 1 bg. bentonite:10-2'%

3 bgs.gravel mix: 2-0'.
Water Bearing Zones:

Depths Yield

WATER QUALITY:
Temperature: 16°C

pH: 6.4

Conductivity: 64 umhos/cm

SCALE:
Vertical: 1" = 4"
Horizontal: 1" = 1'

300338

Water Quality:

Data provided by:

INTERNATIONAL EXPLORATION, [NC .

$77 Sacxgrreronc Roao

WanminaTER, PA 18074-1398
~{(213) 398.7137

Date:

Recno. &, A afs-‘/



WELL LOG DESCRIPTIONS, LIGHTMAN DRUM CO. WELLS

MONITORING WELL #1

From the surface to 20’ be]ow the surface, the sand of monitoring well #1 was
orange~brown in color, coarse to very coarse grained, slightly rounded, with
generally poor sorting, except the first 7’, which was uniformly coarse. This

zone contained some small pebbles and traces of dark minerals.

- The next zone, from 20' to 52’, was tan in color. At 20" to 35, the sand was

coarse to medium, and very poorly sorted. From 35’ to §2’, the sand became
medium grainéd with good sorting. All sand in the 20’ to 52’ range was
slightly rounded, containing small traces of dark minerals. Only the 50' to

52' z2one yielded any pebbles; those wére 2 mm to 3 mm in size.

MONITORING W #

The top five feet of monitoring well #2 consisted of a brown silty sand. The

sand was medium grained and fairly sorted, with some 5 mm pebbles.

The layer from 5’ to 14’ consisted of a white coarse sand; vary poorly sorted.
This white sénd was interrupted from 8’ to 10’ by some 1/8" rust colored
banding, and again at 11.5' by 5 6" bed of medium grained, poorly sorted,
orange~brown sand. Traces of clay weré found in the upper portion of the

white sand zone.

From 14’ to 23’, the sand was orange-brown in color—and medium to coarse

grained, with very poor sorting. This zone contained some 5 mm pebbles and

?EF,UO,@ P 72 o{?/
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traces of clay were found in the 18’ to 20’ range.

A1l sands of monitoring well #2 contained at least traces of dark minerals.

MONITORING WELL #3
A brown, medium grained, poorly sorted sand was found in the top 4’ of
monitoring well #3. The sand contained some ! mm to 2 mm pebbles, and traces

~of dark minerals, and was also élight]y-rounded.

The rest of the sand in the well, from 4’ to 20’ was tan in color. The zone
%from 4’ to'11' was medium grained with generally fair sorting, except from 4’
to 6’, which was poorly sorted. This zone exhibits slight rounding, and
contained traces of dark minerals and pebbles in the 2 mm ﬁo 5 mm range.

After 11', the sand became fine_grained, with sorting starting‘off good at 11’
to 13°, And going to poor sorting at the bottom of the well at 20’. The sand
in this zone was slightly rounded, contained traces of dark minerals, and 1 mm
pebbles only at 14’ to 16'. From 19’ to 20’, some brown banding was

encountered.

T0 . W 4
From the surface to 4.5', the sand of well #4 was brown, coarse grained,
poarly sortéd and coﬁtained some 5 mmApebbles. After 4.5, continuing to 35°,
the sand turns to orange-brown. This zone is coarse grained and poorly
sorted, except for the 15' to 20’ layer, which is medium grained and poorly
sorted, and the 30’ to 35' layer, which is fine grained and fairly sorted.
Sand in the zone Qas slightly rounded with traces of dark minerals ad pebbles

i the 2 mm to 5 mm range.

300340
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The layer from 35’ to 52’ contained tan sands. The sands varied in grain size
and sorting was as fb]lows: 35-40’' coarse grained, pdorly sorted; 40-45°
medium grained, fairly s;rted; 45-52' coarse grained, good sorting. Traces of
clay were evident from 30-35' and from 45~52’. The sand was slightly rounded
throughout and contained traces of dark minerals from 30-35". . A few 5 mm

pebbles were found from 35’-40°.

MONITORING WELL #5

A1l of the sand in monitoring well #5, from the surface to 22’ below surface,

. was orange-brown in color. From the surface to 11’ the sand was medium

grained and poorly sorted. After 11’, continuing to 22', the sand was coarse |
grained and poorly sorted. All sand was slightly rounded and contained
pebbles in the 2 mm to 5 mm range. Traces of dark minerals were found

throughout the well, except in the 20’ to 22' range.

MONITORING WELL #6

The sand found in well #6 was orange-brown, medium grained and poorly sorted
throughout. It contained traces of clay and dark minerals. The sand was
slightly rounded and contained pebbles in the 2 mm to 5 mm range. The only

exception was the first foot, which was closer to brown in color and was

silty.

Ber.n0.6, p. 74 of 5/
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APPENDIX 2:
HYDROLOGIC CHARACTERISTICS
PIEZOMETRIC TEST DATA
HVORSLEV METHOD GRAPHS
SAMPLE CALCULATIONS: HVORSLEV METHOD

THREE-POINT SOLUTION FOR DETERMINATION
OF HYDRAULIC GRADIENT AND FLOW DIRECTION

B ER p00.6, p. 75°0F 51
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PIEZOMETER TEST (FALLING HEAD) DATA

MW3 Run 1 - MW3 Run 2
H (Static) = 11.70 H= 11,72
Ho = 10.79 Ho = 10.70
Time W.L. H=h : Time W.L. __Hh
(min) (ft.B.T.C.) __ H-Ho (min) (ft.B.T.C.) H-Ho __
.166 10.79 1 .2 10.7 1
.34 11.05 ' .7 .37 11.08 .63
.5 - 11.20 .559 .50 11.20 .45
.67 11,22 .527 ’ .67 11.29 .40
.83 11.29 .41 .83 11.30 .39
1.0 11.34 .396 1.0 11.36 .33
1.17 11.41 .319 1.17 11.43 .26
1.34 11.44 .286 1.33 11.47 .23
1.5 11.46 .264 1.5 11.49 .21
1.67 11.46 © .264 1.67 11.50 .20
1.83 11.50 .220 1.83 11.514 .19
2.17 11.50 .220 2.0 11.52 .18
2.5 11.52 .198 2.25 11.53 A7
3.0 11.54 .176 2.5 11.55 .15
4.0 11.56 . 131 3.0 11.58 12
3.5 11.59 .11
4.0 12.0 .10
MW5 Run 1 : MW5 Run 2
H= 16.87 H = 16.94
Ho = 16.40 ' Ho = 16.36
Time _ W.L. H=-h Time w.L. H-h
(min) (ft.B.7.C.) H-Ho —__(min) (ft.B.7.C.) H-Ho _
. 166 16.4 1 .2 16.94 1
.34 16.51 77 .33 16.50 - .76
.50 16.60 .57 .5 16.59 .6
.67 - 16.69 .38 .67 16.69 .43
.83 16.74 .28 .83 16.75 .33
1.0 16.78 .19 1.0 16.80 .24
1.17 16.82 .11 1.17 16.84 A7
1.34 16.84 .06 . 1.33 16.86 .14
1.5 16.86 .02 1.5 16.88 .10
1.67 16.87 0 1.67 16.90 .07
1.83 16.88 0 1.83 16.91 .05
2.0 16.88 0 2.0 16.91 .05

H - Static water level (ft.B.T.C.)
Ho = Water level after introducing slug (ft.B.T.C.)
h = Water levels at times t

Ber an. ¢, p7% o F &2
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Sample Calculations for Determination of Permeability
and Transmissivity of an Aquifer Using the-
Hvorslev Method (Freeze & Cherry, 1979, 340 p.)

permeability (ft./sec.)

radius of casing (ft.)

length of screening submerged (ft.)

radial distance from center of well

to outer edge of gravel pack (ft.)

basic time lag (min.) (determined graphically)

Where:

D3 X
HoHonu

-
o
n

Data for MWS, Run i:

r= .166 ft.
L =9.13’
R = .333"
To = .68 min, (40.8 sec.)

K= (,167)% 1n (9.13/.333) = 1.24 x 10~* ft/sec.
2(9.13)(40.8) A

1.24 x 10~* ft/sec x 6.46 x 10% = 80.10 gpd/ft? x 165 ft. = 13,217 gpd/ft.

So: T = 13,217 gpd/ft. assuming 165 ft. thickness of aquifer.
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Three Point Solution for Determining Hydraulic Gradieat
and Groundwater Flow Direction

Water Elevation =

122.82'

Water Elevation = 123.04°

MW2

~

~
Hater.E{evation = 123.30°

“MW6 |

MW

Water Elevation = 123.22

8FEOOE

General Direction of Groundwater
INTERNATIONAL EXPLORATION
877 SACzCYTsPORD ROAD
Ivviano, PA 10074
t213) 2223280

Water Elevation = .123. 04‘

“MWS T

Scale: 1" = 120'

Metn Gradient = 9.1 x 1074
Mean Direction = 816°E .
Note: Dxrect1on ahould be considered approximete

Flow

Ree AOs, p, £rofs/
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INTRODUCTION
This report outlines the results or Phase [I of Lhe Remedial Investigation
conducted at the Lightman Drum Co. faéility located in Winslow Township, XJ
(figure i). The Phase Il work was initiated when soil and groundwater samples
collected at the site during Phase [ activities revealed the presence of _
volatile and semivolatile organic compounds. The Phase I1 work was intended
to help delinéate the horizontal and vertical extent of soil and groundwater
contamination. The work consisted of ihe installation of additional
groundwater monitoring weils, collection and analysis of groundwater and soil
:samples, hydraulic conductivity testing of all monitoring wells, and a door-
to-door well search within A one-mile radius of the Lightman facility. An
electromagnetic survey, intended to locate the extent of a possible plume
originating from the excavated underground waste storage tanks, was also
conducted. The results of the survey are outlined in an report earlier report
("Geophysical Survey, Lightman Drum Co., Berlin, NJ), dated March, 1990, and

will therefore not be repeated in this report.

Background information concerning the Lightman facility is included in the
rep;rt prepared by INTEX titled "Remedial Investigation, Lightman Drum Co.,
Berlin, NJ", dated September, 1989, and revised in December, 1989. The scope
of the Phase I work included the following:

1. Collection of 37 soil samples from areas of the site where hazardous
materials had possibly been spilled or distributed.

2. Installation of six monitoring wells in locations designed to
intercept possibly contaminated groundwater.

3.Piezometer testing of the six wells to estimate aquifer permeability.

1 - ?E;.uo.L(J‘P-MSE
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Figure 1

Locatiaon Map
Lightman Drum Co., Inc.
Cedarbrook, HJ '
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REMEDIAL INVESTIGATION
SCOPE OF WORK
Phase [l work was conductad according to the approved Work Plan, revised in

December, 1989.

Soil samples were collected both from areas identified during the Phase {
investigation as containing elevated levels of volatiie and semivolatile
organics, or areas identified as possible sources of these compounds.

Additional soil samples were also collected from the excavation of two

-underground diesel fuel storage tanks. Six monitoring wells were installed

on-site; four of the wells were intended to track a possible contaminant plume

migrating from an underground waste storage tank (wells 2b, 8a, 8b, and 9),
one well was installed downgradient from an unlined waste storage pit (well
7), and 5ne well was installed downgradient from an area having high
concentrations of primarily semivolatiie organic compnounds (well 10). An off-
site domestic well was also sampled and analyzed for the presence of

coﬁtamination (Filokowski).

The hydraulic conductivity of the aquifer around each monitoring well was
estizated ﬁsing piezometer tests (slug testing), and the resultant

trrasmissivity of the sand unit surrounding each well was estimated.

A door-to-door well search for operating wells within one mile downgradient
from the Lightman facility was conducted. Where possible, these wells were
correlated with well records found during the NJDEP well search. Appendix 1

lists the results of the well search.

: - ReCuoy, P.6ofE3
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. |
FIELD PROCEDURES

Soil Sampiing

Two underground storage tanks (1500 and 750 gallons) containing diesel fuel

weré excavated from chg site by a companv contracted by the site owner, Mr.

Lightmén. Soil samples were-collected from the bottom and sides of the

excavation, and field screened for aromatic hydrocarbons using 2 Hanby Field

Test Kit, as described in the work plan.. Samples from the bottom of the

excavation were then collected for laboratory analysis.

Soil sampling in the other sampling areas was conducted according to the

procedures outlined in the Revised Phase II work plan, at approximate

or trowel.' Samples were collected in jars and shuttle containers proviaed by

the labogatory. and réfrigerated until picked up by the courier service
provided by the laboratory. Analysis ofvsampleérwas—coﬁducted by ETC
(Environmental Testing and Certifiéation Corp.) of Edison, NJ. The analysis
required for samples collected from each area varied depending on the type of
compounds detected during the Phase I analysis; The Phase II work plan

outlined the required analysis for soil samples.

Monjitoring Well Installation

Six monitoring wells were installed accordipg to the Revised Phase Il work
plan, although the locations of two of the monitoring weils were altered per
the request of NJDEP personnel. The final locations of the monitoring wells
are shown in the site.map {Exhibit 1, back cover). The well locations and

rationale for placements are listed below:

1, Well MW7 was located downgradient from the unlined waste storage pit,
because of concern that well MW3, installed during Phase [ work, was not

locations shown in Figure 2. Samples were collected using either a hand auger I

- ReE 030, 4, 3.76853
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in a truiv downgradienct direction.

2. wWell MW2bh was placed adjacent to ¥MW2, and screened at a depth of J3-
48 feet, in order to monitor the verticai migration of organic compounds
encountered in MW2, which was screened at the water table.

3. Wells MWBa and MW8b were placed in a directly downgradient direction
from the excavated underground storage tank area, at the property
boundary. . These wells were intended to monitor the water quality as a
possible contaminant plume traversed the site boundary. Well MW8a was
screened at the water table, and MW8b was screened at a depth of 30-40
feet, to monitor vertical migration of compounds.

" 4. Well MW9 was placed at the property boundary, approximately 80 feet

from the MW8 pair, in order to monitor the horizontal extent of a
possible contaminant plume.

5. Well MW10 was placed at the property boundary downgradient froam an
area defined by the Phase I sampling as containing elevated levels of
volatile and semivolatile compounds in the soil. The well was intended
to monitor possible groundwater contamination from the compounds present
in the soil. It is also located about 90 feet from the MW8 well pair.

Well construction summaries and permits are contained in Appendix 2. Well

construction details are listed in Table 1.

Table 1

Monitoring Well Construction Details

Well Casing .
Well Depth _ Diameter Screened Interval Materials Encountered
2b 50 feet 4" PVC 30-40 feet fine to coarse
.. grained sand
7 21 feet 4" PVC 3-16 feet fine to coarse
grained sand
8a 19.5 feet 1" PVC 9-19 feet fine to coarse
: grained sand
8b 41 feet 4" PVC 28-40 feet fine to coarse
grained sand; minor
: : clay
9 21 feet 4" PVC 9-19 feet fine to coarse
grained sand; some
pebbles
10 21 feet 4" PVC 9-19 feet fine to coarse
sand; thin clay
layers

6  REN0Y, . 7 0FS3
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Sampiing of wells was compieted aiminimum of two weeks after inscallation,
using dedicated, decontaminated stainless steel bailers. A minimum of three
well volumes were removed from each well prior to sampiing. Samples were
collected in appropriatebettlés and shuttles provided by the laboratory;
after completion of sampling, the samples were picked up by the laboratory’s

courier.

Hvdraulic Conductivity Testing

. Falling head piezometer tests {(slug tests) were performed on each monitering

well. Prior to introducing the slug of water, a pressure transducer attached

to a data logger was placed in the well to allow rapid, continuous
measurements of water level changes during the test. A minimum slug volume
consisting of the volume of water from the water level in the casing to the

top of casing was used for each test.

SOIL SAMPLING RESULTS
Results of the chemical analyses of soil samples collected in each area are
listed and discussed below, by area: Appendix 3 contains sampling data

information for each collected sample.

Underground Diesel Fuel Tank Area

The two tanks removed from the excavation were 750 and 1500 gallons in size.

The larger tank was located south of the smaller tank. A cross section of the

excavation wall consisted of about eight inches of dark topsoil at the
surface; the remainder of the pit (7-9 feet total depth) was described as

reddish brown coarse sand containing little clay. No soil staining was

7 | | Reg.No R.,oo(—“.i
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observed in the excavation; examination or the tanks as they were removed rrom
the ground revealed no holes, pitting, cracks, or staining. Soil samples from

the bottom and sides of the excavation were collected for field screening for

aromatic hydrocarbons.

revealed the presence of hydrocarbons during field screening with the Hanby

One sample (32},

test kit, therefore, additional soil was excavated from this location.

44, which was approximately two feet deeper than #2, did not reveal the

presence of aromatic hydrocarbons during field screening.

Three samples were subsequently collected from the underground diesel fuel

" tank excavation for laboratory analysis. Each sample was analyzed for

volatile organics per EPA method 624 + 15, modified for calibration for

xylenes, and semivolatile organics per EPA method 625 + 15 (base/neutrals and

acid extractables). The location of each sample and analytical results are

listed in Table 2. Only parameters with concentrations exceeding the

minimum detectable limits are listed in Table 2 and subseqﬁent tables.

located beneath the larger tank,

Table 2

Analytical Results, Underground Diesel Fuel Tank

Sample & and Location

Compound Concentration (ug/kg)

#1 (CA 3813)

East side of excavation
below 750 gal. tank

Volatile Organics '
Methylene Chloride 2.95
Benzene 5.18
Volatile Organic TIC*
Hexane : 5.00
Semivolatile Organics
: Bis(2-Ethylhexyl) Phthalate . 747.00
Semivolatile TIC (total) : 19300.00
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Table 2 (cont’d)

Analytical Results, Underground Diesel Fuel Tank

Sample = and Location Compound Concentration {(ug/kg)
73 (CA 2813) , Volatile Orzanics
Methylene Chloride 4.30
Center of excavation .. Benzene 3.87
Volatile Organic TIC (total) ~ 380.00
Semivolatile Organics '
Bis(2-Ethylhexyl)Phthalate 1630.00
Pyvrene v 606.00
Phenanthrene 370.00
Semivolatile TIC (total) 94500.00
#4 (CA 2813) : Volatile Organics
Trichloroethylene 1950.00
West side of excavation Toluene 4240.00
below 1500 gal. tank ' Ethylbenzene 10500.00
Total xylenes 62900.00
Semivolatile Organics
Bis(2-ethylhexyl )phthalate 496.00
Semivolatile TIC (total) 7074.00

* TIC = tentatively identified compound

The results of the laboratory analysis indicate that volatile organics
typically found in petroleum hydrocarbon products were present in the
eﬁdavation. Concentrations of toluene, éthylbenzene, trichloroethylene and
xylene were particularly high beneath the 1500 gallon tank (west side of
excavation). Semivolatile organics were present at all three locations,

although the levels are highest in the center of the excavation.

Drum Storage: Soil Sample 8S area -

Five soi]l samples were collected from this area (Figure 2), which was
identified as an-area of concern during the Phase [ investigation. In

addition to resampling the original 8S location, four samples were collected

? ReF0.4 P 20883
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around the originai location rrom a depth of 3-3 feet below rae surface. Of
the five sampies. one was analvzea for pesticides/PCB's, cyanides and phenols..
two were anaiyzed for the entire PP+40 packasge, and two were analyzed for EPA

»mechod 6§24/625 + 40. The results of the analysis are listed in Table 3.

Sample ¢ and Location

Table 3

8S Sampling Area

Concentration (ug/kg)

23 (CA 3768) Analyzed for
Pesticides/PCB’s, cyanides
and phenols

depth = 4-5 feet

42 (CA 3794) Analyzed for
624/625
depth = 4-5 feet

41 (CA 3793) Analyzed for.
€24/625

depth = 4-5 feet

#4 (CA 3899) Analyzed for
PP+40 -

depth = 4-5 feet

Compound
Total Phenols 2.60
Total Cyanides 0.33
]
Semivolatile Organics :
Di-N-butyl phthalate 62.90 , l
Bis(2-ethylhexyl)phthalate 34.60 .’
Volatile Organics
Methylene Chloride 34.77 I
Semivolatile Organics
Di-N-Butyl phthalate 128.00
Bis(2-ethylhexyl)}phthalate 249.00 ]
Semivolatile TIC*(total) 606.00
Volatile Organics TIC (total) 913.00
Metals ' l
Arsenic 1500.00
Beryllium 260.00
Cadmium 3300.00 I
Chromium 54000.00
Copper 4800.00
Lead 19000.00 l
Mercury . 77.00 -
Nickel 4800.00
Zinc 23000.00 !
10 “RER.DO.Y D.136583
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Table 3 (cont'd)

8S Sampling Area

Sampie = and Location Compound Concentration (ug/kg)
85 (CA 3733) Analyzed for Semivolatile Organics _
PP+40 ‘ Di-N~butyl phthalate 102.00
_ - Bis(2-ethylhexyl)phthalate . 72.80.
depth = 4-3 feet Semivolatile TIC (total) 153.00
Metals .
Arsenic 280.00
Beryllium ' 47.00
Cadmium 110.00
Chromium 1800.00
Copper 370.00
Lead . 1100.00
Zinc _ 3300.00

The sample collected at the 8S location during the Phase [ work contained
primarily semivolatile organic TIC's; the Phase II analysis revealed

substantially lower levels of both volatile and semivolatile organic compounds

‘compared to the original analysis.

The types of compounds present are not the same in each location; samples 8S,

32 and #1 contain semivolatiles, but #4 contains much higher levels of

"volatile organics and metals. The presence of volatiles is apparently not

related to the #8S sampling location, which contained only 4 ppb of benzene

and 61 ppb of volatile organic TIC's during the Phase [ sampling.

Drum Storage: Soil Samples 10D, 7S and 17S Area (SS 10 Area)

Soil samples were collected around the 10D, 7S, and 17S drum storage soil
sampling locations identified during Phase [ sampling (Figure 2). Results of
the Phase I sampling indicated that compounds detected were pbimarily

semivolatile orgahics {mostly TIC's), and appeared to be located surficially

1
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rather than at depth. 3Sampies collected «uring Phase [l sampiing were l;ca:ed
around the area defined LY these three sampiing points, to form an apcproximate
rectangle around the points in an attempt to delineate the extent of the
‘detectable compoﬁnds. The corners of the rectangle Qere sampled at the
surface (0-2 feet) and at a depth of 5-7 feet. The original 7S, 17S and 10D
(shallow) locations were also resampled. The results of the analyses of these -

samples are shecwn in Table 4.

Table 4

Analytical Results, 55-10 Area

. Sample # and Location Compound Concentration (ug/kg)
#3 Shallow DUP (CA3763) Volatile Organics _
Analyzed for PP+40 Methylene Chloride 5.94
depth = 0.5-2 feet Semivolatile Organics
Di-N-Butyl Phthalate 645.00
Bis(2-Ethylhexyl)Phthalate 11000.00
Benzoic Acid ©2320.00
Diethyl Phthalate - 142.00
Butyl Benzyl Phthalate 2230.00
Di-N=-Octyl Phthalate  ~~~ 995.00"
- Isophorene 44.70
Benzo{(b)Fluoranthene 54.40
Semivolatiles TIC (total) 18435.00
Pesticides/PCB’s _
Alpha Chlordane . 180.00
Gamma Chlordane 150.00
Dieldrin 17.90
Metals
Antimony ' 10000.00
Arsenic 2400.00
Beryilium 56.00
Cadmiunm 8500.00
Chromium 83000.00
Copper 31000.00
Lead 12 x 10%.00
Mercury 360.00
Nickel - 13000.00
Selenium 860.00
Silver 70000.00
12
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Table ¢ (cont’d).

Analytical Resuits, SS-10 Area

Sample = and Location Compound Concentration {ug/ke)
£3 Shallow DUP (cont’d) Phenolics < 2.70
Cyanide < 0.54
43 Shallow (CA3791) Semivolatile Organics
Analyzed for BNA; Di-N-Butyl Phthalate 537.00

PST/PCB; CN; PN

“depth = 0.5-2 feet

#]1 Shallow (CA3796)
Analyzed for BNA
depth = 0.5-2 feet

#1 Deep (CA3795)
Analyzed for BNA
depth = 5-7 feet

44 Shallow (CA3799)
Analyzed for BNA
depth = 0.5-2 feet

44 Deep (CA3800)
Analyzed for BNA
depth = 5-7 feet

#5 Shallow (CA3801)
Analyzed for BNA
depth = 0.5-2 feet

45 Deep (CA3790)
Analyzed for BNA;
PST/PCB; CN; PN
depth = 5-T7 feet

Bis (2-ethyihexyl)Phthalate 12300.00

Buty! Benzyl Phthalate 375.00
Pesticides/PCB’s

Alpha Chlordane 374.00

Gamma Chlordane 299.00
Semivolatile Organics (TCL)

Di-N-Butyl Phthalate 89.90

Bis{2-Ethylhexyl)Phthalate 111.00

Diethyl Phthalate 34.00
Semivolatiles TIC (total) 197.00
Not detected
Semivolatile Organics (TCL)

Di-N-Butyl Phthalate 189.00

Bis(2-Ethylhexyl)Phthalate 725.00

Di-N-Octyl Phthalate 70.00
Semivolatiles TIC (total) 4155.00
Semivolatile Organics (TCL)

Di-N-Butyl Phthalate 112.00

Bis(2-Ethylhexyl)Phthalate 179.00
Semivolatiles TIC (total) 1130.00
Semivolatile Organics (TCL)

Di-N-Butyl Phthalate 132.00

Bis(2-Ethylhexyl)Phthalate 387.00

Butyl Benzyl Phthalate 39.30
Semivolatile Organics (TCL)

Bis-N-Butyl Phthalate 46.60

13 £-63
Repao.4 oot 02

.. 300364



The anaiyticai results for the 3S 10 area (whicn is aiso a drum storage area)
indicate that elevated.levels of organics are present across ﬁost of the area
from which the sampies were collected. As in the Phase | investigation, the
compounds are concentrated'closé to the surface in all samples, and consist
primarily of semivolatile compounds, pafticularly TIC's. The concentration of
compounds present (with the possible exception of sample #3) are not as high -
" as were present in the original soil samples (175, 7S, and 10D1), but all of
the new samples contained some volatile or semivolatile compounds. Sampie %3
vhas particularly high levels of metals, as well as some pesticides. Two of
Ethe samples collected near the property boundary (#5 and $1) contained
relatively lqwer levels of compounds than samples collected in the more active

areas. Sample #6, however, also located on the property boundary, contained

about 10;000 ppb of various semivolatile organics. The deeper samples in each

location again appear to contain lower concentrations of detected organics.

Monitor Well #5 Area:

Four soil samples were collected around monitoring well &5 (Figure 2) because
of contaminated soil samples collected froi the monitoring well during'Phase I
driliing. The results of the Phase I analysis indicated the presehce of
primarily semivolatile conbounds, with highest levels of these compounds

concentrated near the surface. The results of the analysis are listed in

Table 5.

15 REF.0.4, . 180+ 53
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Sampie = and Location

Table 35

Analytical Results, MW-5 Area

Compound

Concentration {(ug/kg)

#¢1 Shallow (CA3905)
Analyzed for BNA;
metals
depth = 0.5-2 feet

#2 Shallow (CA3904)
Analyzed for BNA;
metals.
cepth = 0.5-2 feet

#1 Deep (CA3907)
Analyzed for BNA;
metals
depth= 3-7 feet

Semivolatile (TCL)

Di-N-Butyl Phthalate 231.00
Bis{2-Ethylhexyl)Phthalate 345.00
Benzoic Acid 43.70
Diethyl Phthalate 23.80
Butyl Benzyl Phthalate 132.00
Semivolatile TIC (total) 2500.00
Metals
Arsenic 620.00
Beryllium 81.00
Cadmium 3200.00
Chromium 7400.00
Copper 2800.00
Lead 27000.00
Mercury 48.00
Nickel 3000.00
Silver 270.00
Zinc 29000.00
Semivolatile Organics (TCL)
Di-N-Butyl Phthalate 97.20
Bis(2-Ethylhexyl)Phthalate 301.00
Semivolatiles TIC (total) 3029.00
Metals v
Arsenic 1500.00
Beryllium 98.00
Cadmium 1100.00
Chromium 7600.00
Copper 3400.00
Lead 21000.00
Mercury 25.00
Nickel 2400.00
Zinc 6200.00
Semivolatile Organics (TCL)
Di-N-Butyl Phthalate 190.00
Bis{(2-Ethylhexyl)Phthalate 473.00
Semivolatiles TIC (total) 16510.00
Antimony 1300.00
Arsenic 630.00
Beryllium 658.00
Cadmium 1100.00
1 RE00. 1, (10FS3
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Table 5 (Cont’d)

Analytical Results, MW-3 Area

Sampie = and Location Compound : Concentration {ug/kg)
71 Deep (cont’d) Chromium 7200.00
: Copper 2500.00
Lead 1500.00
Nickel : - 1100.00
Silver 360.00
Zinc 5400.00
#2 Deep (CA3906) . Semivolatile Organics (TCL)
Analyzed for BNA: Bis(2-Ethylhexyl)Phthalate = 621.00
metals Semivolatiles TIC (total) 27000.00
" depth = 5-7 feet Metal
Arsenic 690.00
Beryllium 31.00
Cadmium 730.00
Chromium 3500.00
Copper 1100.00
Lead 1700.00
Nickel 460.00
Silver 300.00
Zinc 2300.00

Anaiysis of Phase Il samples (collected from both shallow.and deep locations)
again indicate the presence of substantial levels of semivolatile TIC's,
although this time, the higher concentrations wére detected at the deeper
locations in both samples. The total concentration of semivolatile TIC's in
the deeper samples is comparable to that obtained during the Phase [ sampling;

the concentration of metals is somewhat lower.

Soil Samples from Area Around Excavated Waste Storage Tank:

Five samples were collected from the vicinity of the excavated underground
solvent storage tank (Figure 2), in order to investigate the extent of soil
contamination around the tank. The results of the analyses for these samples

are listed in Table 6.
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Table 5

Analytical Results, Excavated Storage Tank Area

Sampie = and Location

Compound

Concentration 'ngzke)

x4 (CA3766)
Analyzed for PP+40
depth = 9.5-10 feet

44 DUP (CA4044)

#9 (CA3896)
Analyzed for PP+40
depth = 10 feet

Volatile Organics (TCL)

‘ Methylene Chloride 8.67
Volatile Organics TIC (total) 14.00
Semivolatile Organics (TCL)

Di-N-Butyl Phthalate 166.00
Bis(2-Ethylhexyl)Phthalate 342.00
Semivolatiles TIC (total) 18510.00
Metals .
Arsenic 260.00
Cadmium 170.00
Chromium 4800.00
Copper 1700.00
Lead 2600.00
Nickel 510.00
Silver 390.00
Zinc 3500.00
Phenolics < 3.10
Cyanide < 0.62
Volatile Organics (TCL)
Methylene Chloride 7.93
Acetone 14.00
Volatile Organics TIC (total) 6.00°
Semivolatile Organics (TCL) :
Di-N-Buty! Phthalate 119.00
Bis(2-Ethylhexyl )Phthalate 106.00
Semivolatiles TIC (total) ' 18843.00
Metals
Arsenic 250.00
Chromium 1900.00
Copper 440.00
Lead 2400.00
Silver 360.00
Zinc 1100.00
Phenolics < 2.80
Cyanide < 0.33
Semivolatile Organics (TCL)
Di-N-Butyl Phthalate 112.00
Metals
Chromium 1600.00
Copper 470.00
Lead 16000.00
Zinc 1200.00
Phenolics < 3.10
Cyanide <0.62
18 Rer.vo. . 21053
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Analytical Resuits, Excavated Storage Tank Area

Table 6 (Cont’'d)

depth = 10-10.5 feet

Sample = and Location Compound Concentration (ug/kg!}
#10 (CA3897) Semivolatile Organics (TCL)
Analyzed for PP+40 Di-N-Butvl Phthalate 121.00
depth = 10-10.5 feet Bis(2-Ethylhexyi)Phthalate 198.00
Metals - :
Chromium 800.00
Lead 1000.00
Phenolics < 2.60
Cvanide < 0.52
#1 (CA3761) Volatile Organics (TCL)
Analyzed for PP+40 Methylene Chloride 3.50
depth = 10-10.3 feet 1,1,1-Trichloroethane 3.66
Trichloroethyliene 62.60
Tetrachloroethylene 79.10
Volatile Organics TIC (total) 40.00
Semivolatile Organics (TCL)
Di-N-Butyl Phthalate 87.20
Bis(2-Ethylhexyl)Phthalate 43.60
Semivolatiles TIC (total) 155.00
Metals
Arsenic 340.00
Chromium 2100.00
Copper 370.00
Lead 910.00
Zinc 1300.00
#8 (CA3763) Semivolatile Organics (TCL)
Analyzed for PP+40 Di-N-Butyl Phthalate 89.70
Bis(2-Ethylhexyl)Phthalate 60.10

The analyses indicate that the area north of the tank (samples #9 and #10)

contain relatively low concentrations of compounds, primarily from

semivolatiles. The relatively low concentration of detectable compounds in

these samples is consistent with the known location of the tank, and suggests

that the area roughly north of the tank was probably not actively used.

Of the three samples collected south and southeast of the tank, two samples .

19 REF.0.4,P-220F83
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contained high leveis of either semivolatiles (=4} or volatile organics (#1).
3ecause similar rrypes of compounds were detected at the UST location. it is
.likely that compounds originally oresent in the tank has extended to the area
south of the tank. The depth at whicnh the samples were collacted (9.5vfeet
minimum) suggests that the source of the compounds is not surticial: in
addition, samples collected during the Phase I sampling contained lower

concentrations of analyzed compounds than deeper samples.

Miscel'!aneous Trailer Parking ireas:

Two "random” soil samples were collected from an area where a row of truck
ﬁrailers (used for storage) are parked (Figure 2). One location was sampled
because of soil staining observed beneath a trailer (#1), and the other
location (#2) was sampled because of the presence of an area (about two feet
in diameter) consisting of unusually soft, wet soil. The results of the

laboratory analysis of samples collected in this area are given in Table 7.

Table 7

Analytical Results, Trailer Parking Area

Sample 3 and Location Compound Concentration {ug/kg)
#1 (CA3764) Volatile Organics
Analyzed for PP+40 Methylene Chloride 3.34
depth = 0.5-2 feet . Semivolatile Organics (TCL)
Di-N-Butyl Phthalate 91.90
Bis(2-Ethylhexyl)Phthalate 78.50
Semivolatile TIC (total) 894.00
Metals
Arsenic 970.00
Beryllium 240.00
Cadmium 2000.00
Chromium 9000.00
Copper 2800.00
Lead . 7400.00
20 R0, o, p28of5S
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Table 7, con’t

Analytical Results, Trailer Parking Area

Sample * and location Compound Concentration rug/kej
zl (cont'd) Mercury 69.00
Nickel 3700.00
Selenium 110.00
Zinc 13000.00
Phenolics < 2.70
Cyanide < 0.54
#2 {CAZ898) k Semivolatile Organics (TCL) _
Analyzed for PP+40 Di-N-Butyl Phthalate 873.00
~depth = 0.5-2 feet Bis(2-Ethyihexyl)Phthalate 18000.00
Di=-N-Octyl Phthalate 2010.00
Isophorone 1290.00
Semivolatile TIC (total) 4870.00
Pesticides/PCB’s (TCL)
Beta-BHC 83.20
4,4-DDE 115.00
Alpha Chlordane 1430.0C
Gamma Chlordane 1230.00
Metals
Arsenic - 14000.00
Beryllium 150.00
Cadmium 5200.00
Chromium 44000.00
Copper 33000.00
Lead 19 x 10%.00
Mercury 660.00
Nickel 9000.00
Silver 2700.00
Zinc 95000.00
Phenolics < 2.60
Cyanide < 0.53

The chemical analysis results indicate relatively low concentrations of

detectable parameters present at location #1. However, high

semivolatile organic TIC, metals, and pesticides were detected at location #2.

It is not known whether the presence of these parameters contributed to the

unusuai soil condition at this location.

21 RENOU D 24 06S3
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Soil Sampies “rom “oods Areas:

Three sci! samples were coileéceo from wooded areas not necessarliv associated
with active porfions of the site (Figure 2). .Two samples (=]l and =2) were
collected near a concrete form which had originailv beén nsed to assist
unloading materials from trucks into the underground waste storage tank. The
two sample locations were random, and did not correspond to any obvious visual
evidence of contamination. Sampie =3 was randomly located near the south end

of the active portion of the site, where surface drainage occurred. The

results of the laboratory analysis of these samples is listed in Table 8.

Table 8
Analytical Results, Woods Area
Concentration {(u//kg)

Sample 2 and Location Compound

#1 (CA3900) Volatile Organics (TCL)
Analvzed for VOC; BNA Methviene Chloride 5.82
depth =.0.5-1.5 feet Carbon Disulfide 9.16
Trichloroethylene 15.90
Tetrachloroethylene 97.20
Volatile Organics TIC (total) 250.00
Semivolatile Organics (TCL)
Bis(2-Ethylhexyl)Phthalate 678.00
1,2-Diphenylilhydrazine 381.00
Semivolatiles TIC (total) 30780.00
Phenolics : < 2.60
Cyanide < 0.351
#2 (CA3901) Volatile Organics (TCL) :
Analyzed for VOC; BNA Methylene Chloride 4.10
depth = 0.5-2 feet Semivolatile Organics (TCL)
Di-N-Butyl Phthalate 65.10
Bis(2-Ethylhexyl)Phthalate 114.00
1,2-Diphenylhydrazine 35.40
Semivolatiles TIC (total) 746.00

#3 (CA3902) Semivolatile Organics (TCL)
Analyzed for VOC; BNA Di-N-Butyl Phthalate 151.00
depth = 0.5-2 feet Bis(2-Ethylhexyl)Phthalate 1030.00
' Benzoic Acid 35.40
Diethvl Phthalate 85.90
Butyl Benzyl Phthalate 61.20
Di-N-Octyl Phthalate 40.10
Semivolatiles TIC (total) 1290.00

§P“--—--o---q-
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The results of the analvsis lnaicate reiatively higher concentrations or
'compounds from sampie =!. particulariy from semivolatiie TIC's. although
volatile organic compounds are also present. Saﬁpie =2 contained aimost no
volatiles, and substantially lower semivolatiles. Sampie 33 contained

semivolatile TIC's and pihthalates, also in reiativeiy low concentrations.

Sample 11D

Soil sample 11D, which was collected during the Phase [ investigation, was
resampled during Phase il at the request of personnei from the NJDEP. The

laboratory analysis results are shown in Table 9.

Table 9

Analytical Results, Sample 11D

Sample % and Location Compound Concentration (u//ke)
#8S-1! (CA 3903) Volatile Organics (TCL)
Anaiyzed for VOA; BNA Tetrachloroethylene 48.10
depth = 0.5-1 feet Semivolatile Organics (TCL)
' Di-N-Butyl Phthalate 281.00
Bis(2-Ethylhexyl )Phthalate 2410.00
Diethyl Phthalate 70.90
Butyl Benzyl Phthalate 93.70
Di-N-Octyl Phthalate 43.10
Isophorone ‘ 43.40
Benzo(b)Fluoranthene 54.40
Pyrene 81.80
Chrysene 39.40
Semivolatiles TIC (total) 51539.00
Phenolics < 2.70
Cyanide < 0.35

The results of the chemical analysis of this sample is somewhat similar to the
original shallow sample collected from this location. During Phase [ testing,

this sample contained 59 ppb total of dichlorobenzenes (a volatile organic)

and semivolatile TIC's (7400 ppb). It is apparent that there is a different

300373
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sroup ol semivolatiles present during the present Phase [I sampiing {primariiy
TCL parameters, as opposed to TIC's), as weil as higher concentrations of

compounds.

Soil Samples from Monitoring Wells

Soil samples were collected from two wells where elevated volatile organic
readings measured with a photoionization detector wére obtained during
driliing. Samples were collected in well 8b at depths of 8-17 feet and 19-26
feet, and in well 250 at a depth of 48-30 feet. Table i0 lists tﬁe results of

the analysis of these samples.

Table 10

Analytical Results, Soil Samples from Monitoring Wells

Sample # and Location Compound Concentration (ug/kg)

MW 8b (CA 3759) Volatile Organics

-’----.----.-

depth = 8-17 feet Trichlorethylene 73000.00
: Tetrachlorotheylene 83100.00
Toluene 221000.Q00

Ethylbenzene 1210000.00

n~Xylene 4000000.00

o+p-Xylene 4190000.00

Semivolatile Organics (TCL)

Bis(2-ethylhexyl)phthalate - 131.00
1,2-Diphenylhydrazine 1941.00
Benzoic Acid 102.00
Butyl Benzyl Phthalate 184.00
1,2,4-Trichlorobenzene 569.00
Semivolatile (TIC) total 9780.00
Metals
Chromiunm 2700.00
Copper 380.00
Lead 2100.00
Mercury 43.00
Zinc 4000.00
Phenolics <3.38
Cyanide <0.68
24 ReF.eo.q, p.216+53
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Table 10, con’'t
Analytical Results, Soil Samples from Monitoring Wells I
Sample = and Location Compound Concentration tug/ke) )
Mw 8b (CA 2760) Volatile Organics I
depth = 19-26 feet Methylene Chloride 25.30
Carbon Disulfide 8.76 l
1,1 Dichloroethylene 10.30
1,1 Dichloroethane . 13.30
1,2 Trans-dichloroethylene 11.00
Chloroform 11.30 |
Benzene 14.50
Toluene 14.90
Ethylbenzene 23.00 . l
m-Xyvlene 74.90
o+p Xyvlene 90.30
1,1,1 Trichlorothane 10.30
Semivolatile organics I
Bis(2-ethylhexyl)phthalate 131.00
1,2-Diphenylhydrazone 1940.00
Benzoic Acid 102.00 I
Butyl benzyl phthalate 184.00
1,2,4-Trichlorobenzene 569.00
Semivolatile Organics (TIC) total 4540.00 I
Metals
Arsenic 1700.00 '
Cadmium 520.00
Chromiunm 6900.00
Copper 680.00 l
Lead 1000.00
Mercury 29.00
Zinc 2500.00 l
MW 2b (CA 3757) - Volatile Organics
depth = 48-50 feet Methylene Chloride 4.76 I
Trichloroethylene 9.50
Tetrachloroethylene 7.12
1,1 Dichloroethylene 2.37 l
1,1 Dichloroethane 2.36
Chloroform 2.21
Benzene 6.38
Toluene 21.00
Ethylbenzene 76.30
m-Xylene 237.00
o+p Xylene 287.00 ,
Semivolatile Organics (TIC) total 2560.00 .
25 “Recod, p-28 ofsS3
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Table 10, con’t

Analytical Results, Soil'Sampies from MéniCOring wWells

Sampie = and Location Compound Concentration (ug/kg)
MW2b, con't v Metals
' Chromium ’ 980.00
Lead 1300.00
Mercury 0 19.00
Zinc 2500.00

The séil sample collected from near the water table in monitoring well 8b
contained particularly high levels of volatile organics {0.98% total
volatiles). The deeper sampie from 8b contained mucn lower levelis of volatile
Hnd semivolat;le organics. Monitoring well 2b contained somewhat lower
concentrations of parameters than were found present in the shallower soil

samples collected during drilling of well MW2 (Phase [).

MONITORING WELL SAMPLING RESULTS

The results of the groundwater samples collected from the monitoring wells are
shown in_Table 11. Most of the groundwater analyses obtained from the
original six monitoring wells are at least comparable to their original Phase
I analyses. For example, monitor wells MW4 and MW6 contain very low or no
le?éls of organics, similar to the results of the first round of sampling.
Well MHl_contained 24 ppb of dichlorofloromethane in the second round of
sampling which was not detected during the first round, although this compound
was possibly the only parameter present (several compounds were alsoc detected
in the rihsate or laboratory method blank}. MW5 was found to contain 302 ppb
of 1,2 dichloroethane and 17.7 ppb of methylene chloride which wére not
detected during the initial sampling; the levels of semivolatile TIC's were

lower in the second sample. MW2 exhibited similar levels of primarily

26 “REF.00. 4, P. 290853

300376



—:.,B-— 1

CHEMICAL ~ALYSIS CF GROUNDWATER SAMPLES

@

Ligniman Orum Cel. ine.
CHEMICAL ANALYSIS OF GRCUNDWATES SAMPLES
Samzcie s .

SARAMETES LMW1 W2 Mw2s MW Mwe MWS MWE l
Volauie Organics (ug/f) ' CA3TI&  CASTTT  CA3TTS CASSSE CASSS@  CA3735 CASTSS
METHYLENE CHLORIDE 2.87 T35.CC 2.51 2.93 -.23 7.7
ACETONE 2.7& Tea S8 <18 2.54
1 2-TRANS-DICHLOROETHYLENE 6.2C '
1.1, 1-TRICHLOROETHANE
TRICHLOROETHYLENE 2500.50 a.01 +.01
TETRACHLOROETHYLENE : 2010.00 3.78 18,20 '
CHLOROFORM
CHLOROBENZENE 218.00
DICHLORODIFLUOROMETHANE 22.00 - l
:.2-DICHLOROETHANE 202.00
BENEENE ' 364.00 '
TOLUENE 2750.00 25.30
STHYLBENZENE 480C.C0 7.7¢ I
M-XYLENE ' 19000.53 3.08

~ O-P-XYLENES 22500.60 757 :17.50
Volatile Organics (TIC) |
NONE
Semivoatile organics (ug/l) |
PHENOL 33.40 ‘
1.3-DICHLOROBENZENE 16.50 ° '
1.4=-DICHLOROBENZENE 31.90 I
1.2-DICHLOROBENZENE 19.30
2-METHYLPHENOL ‘ - 26.10
A-METHYLPHENOL 20.10 |
BENZOIC ACID 11.90
+.2.4-TRICHLOROBENZENE 45,20
BISI2-ETHYLHEXYL) PHTHALATE ‘ l
+.2-DIPHENYLHYDRAZINE 28.90
Z.4=0IMETHYLPHENOL 50.10
NAPHTHALENE , 2.44
2-CHLOROPHENOL « 3.01 l
Semrvoiatile organics (TIC)
BENZENE-DIMETHYL = 3790.0C :05.00 33.00 I
BENZENE-METHYL 2000.0° 1300.C° 990.0° -100.0° .'0€0.0° S00.C° 910.C°
PENTANONE-METHYL .
BENZENAMINE. N.N=DIMETHYL
SETHENE. T&7RACHLORO 250.C¢C 11.00
ACETIC ACID. ETHYL ESTER 1200.0° 120.0° © 310.0° £60.0° 470.0° 1200.C° £€70.c°

12-CYCLCHEXANE--METHANOL.

* Campound found in method blank

27 Rerao. o, p-300883 7 |
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“ABLE ¢ (cont'a)

CHEMICAL ANALYSIS OF GROUNDWATER SAMPLES

o~

METER MWT MWaa W8t W9 MWIS ST ZUPLICATE 3INSATE
le Qrqanics (ugih CA3T33  CASTTS TA3TTT  CAG73C TASTTS CAZszs CALC23 CA3SS9
) lYLENE CHLORIDE - 200 -.37 2.29 2.23 134 3.54 2.32
ONE ) ' ‘020 3.50 2.38 3.20 2,24
"~ RANS-CICHLOROETHYLENE *3.30 390
lTR!CHLCHOETHANE . 197 154 3.08
LOROETHYLENE 23.40 4900 2.85 - 04,50
ACHLOROETHYLENE 21.10 - 1210 ¢ +.43 - 2.41 - 12,00
WRROFORM 2.628 156 .
'EOBENZENE v 2.97
LOROOIFLIIQROMETHANE '
ICHLOROETHANE
: .ENE ] *0100 ©.E€3
"ENE ~ . 3160 -
‘LBENZENE - , _ 2950
LENE 0800
LENES - 2500 22
E QOrganics (TIC)
ofatle organics (ugfl)
385.00
4.95
©9.30
11.90 :
97.80 @
THYLPHENOL . : -~ 339.00 -
IC AC!D 110.00
ERICHLOROBENZENE ' ' 30.20 ©
-ETHYILHEXVYL) PHTHALATE <. 2180,00 © +320.00 3$80.00 . 3890.00 ; 3380.00 . 1200.00 :
mPHENYLHYORAZINE ’ 4.39 )
mlETHYLPHENOL ' 42,70
HALEMNE
LOROPHENOL
tasile organics (T1CY -
‘ENE-CIMETHYL © 2000.00
EENE-METHYL 1100.0° :000.0° $100.0° 1100.0° 1700.0° = :200.2° 2100°
ENONE-METHYL 380.00 ' :
T ENAMINE. M .N-DIMETHYL : 1580.00
ZNE, TETRACHLCRO . 13.00 ©  200.00 12.00
.c ACID. STHYL £37ER 430.0°  *10.0° 390.0° 100.0° 290.0° 340.3° 110"
LOHEXANE-: -*AETHANOL. 29.00

5 | | * Compound found in method blank

8 Rer.o 4, P3N R
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TABLE 7 (cent'Z

‘CHEMICAL ANALYSIS CF GRCUNDWATER SANMPLES
. T A IWZs W3 ws Lwe

Semrvoiatile oreanics (TIC). can‘t CA3TIc ZA3TTE ZAGTTS  CASSS6 CASSSE CAsTas SA3TES
ALPHA 4 Pua SLTRIMETHVYLY

STHANONE. - -PHENYL 33.5C

METHANAMINE. N~ ~PHENYLLETHYLICENE) 39C.2¢

PHENYL-CTHYL -
"ANILINE -30.0C

CARBAMIC ACID.PHENYL.STHYL "STE-\

BENZENE. CHLORO 71.00 220.0¢

BENZENE-ZTHYL-METHYL 175.00

PHTHALIC.ANHYDRIDE

BENZENEACETONITRILE .

ACETONE DIMER 150.0° 73.0° 28.0° 140.0° 63.0° -
PENTEN-2-ONE ‘ 12.00 ¢
PHTHALATE

BENZENE-ETHYL 610.00 14,00

BENZENE. TRICHLORO 220.00

PHENOL.2~</PHENYLAZO) 89.00

PHENOL.2-2THYL 30.00

BENZOIC ACID. METHYL §9.00 -

ISOBENZOFURANONE 41.00

3-PENTEN-2-ONE . 14.C0
CYCLOPENTANE-ETHYL-METHYL -
UNKNOWN (TOTAL. ALSO FOUND IN BLANK 29 : 18 45 ¢ €9 84 - a7
UNKNOWN (TOTAL) 51

PARAMETE= Sampie = .

Metais (ugif) "CA3784 = CA3778 CA3776 CA3996 i CA3998 CA3785 . CA3786
ANTIMONY NO ND ND ND ND ND ND -
ARSENIC ND ND 5.50 : 340 ND 270 ND
BERYLLIUM 0.52 ND 9.39 . 0.35: ND 0.6 ND
CADMIUM 11.00 - 9.00 9.90 11.00 ND 17.00 - 1.00
CHROMIUM 35.00 0  NOD 34.00 - 19.00 - ND 47.00 ! 4.80
COPPER 15.00 © ND 13.00 : 9.50 + ND 16.00 ND
IRON 55200.00 4100.00 49800.00 - 27500.00 230.0C 77500.00 : 3800.00
LEAD 4.80 ND 5.50 500 ND 7.70 1.40
MANGANESE 2200 : 27000 58.00 : 8200 : 3.20 0 30.00:  30.00
MERCURY 0.14 : ND 0.19 - ND ND 0.18; ND
NICKEL NO 4.10 - ND 13.00 ¢ NOD 7.00 NOD
SELENIUM ND ND ND ND ND ND ° NOD
SILVER NO NO NO 2.20 . ND 2.70 ¢ NO
THALLIUM ND ND. . ND ND ND . ND ~ ND
ZINC 30.00 - '80.00 38.00 57.00 3.20 64.00 ° 27.00
PHENOLICS. TOTAL (ma/h <.95 2.16 <.05 <.08 <.0S <.08 <.08
CYANIDE. TOTAL (mg.h . ~ <. <.01 <O <.01 <.01 <.01 <.01
SPECIFIC CONDUCTANCE (urmrcm) 52.00 30.00 112.00 33.00 20.0C 58.00 43.09
pH N 1.96 5.38 5.59 5.75 5.26 3.30

* Campound found in method blank

300379
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CHEMICAL ANALYSIS OF GROUNDWATER SAMPLES

== my

* Campound found in method blank

30

ReF. w04 P33 01:53‘

300380

MW7 ‘AWaa “IWa5 W9 W1 I JUPLICATE SINSATS
nvotatle arganics (TIC). on'e CA3TIS  TASTTS  DA3TTT  DA37IC TASTTS CAS3zs ZALSCZ CA3SSS
SHA. ALPHA 4-TRIMET=YL:

HANONE. ‘ -PHENYL 32.00
. THANAMINE N-(1 -PHEMNYLL STHYLIDENE) 27.00
SNYL-2THYL 27.20
iLINE 20.50
' 3IBAMIC ACID.PHENYL . STHYL ESTER 23.00
JZENE. CHLORO 37.¢
‘NZENE-ETHYL-METHYL 35.20
THALIC.ANHYDRIDE 19.00
{ZENEACETONITRILE 18.60
ZTONE DIMER 30.0° ' 95.0° 73.0° ¢ 72.00°  31.0° 99° !
TEN-2-ONE : 14.00 30
'YHALATE $30.00 - 520
1IZENE-ZTHYL :
- amNZENE. TRICHLORO '~
l?NOL.:—-’PHENYLAZO\
:NOL.2-27THYL
NZOIC ACID. METHYL
BENZOFURANONE
ENTEN-2-ONE 0.0 :
JLOPENTANE-STHYL-METHYL 15 .
NOWN (TOTAL. ALSQ FOUND IN BLANM a9 : 4 47 40 - 37 72 : 45 °
NOWN (TOTAL) 28 - a1 18 : 44 :
: DUPLICATE :RINSATE !
ugm CA3733 | CA3775 - CA3777  CA3780-' CA3779 i CA3824 . CA4003 :CA3999
IMONY ND ND NO ND - ND NO 1200+ NO
_LENIC NO 2.70 - NOD ND 3.40° ND ND NO
I LLIUM ND 0.28 _ND 0.52 . 047 ' _ND 0581 ND
'‘MIUM 5.70 : .00 ND 3.42 580 ND 13.001 ND
IOMIUM 3.50 | a4.00 - 260° 140.00! '110.00!' ND 41001 ND !
peER 3.20 . 560 : NOD 3.80 ! 3.60 ; 77.00 : 15.00 1  ND
l“ 13000.00 ' 18800.00 : 2900.CO © '700.00 : 19200.00 ' 300.00 53000.00! ND
0 3.00 ; 2.50 : 1.40 ¢ 1.20 5.90 : 1.80 640 : 120
GANESE 200.00 1 340.00° 30.00: 65.00 ‘' !'60.00' 18.00 2400: ND
‘cuav ND ND NO 0.10 i 0.83: ND 0.141  ND
9.50 i 40.00 . NOD 21.00 790 NO ND © ND
_ENIUM ND ND ND ND ND NO ND . ND
'ER NO ND 200 ND 210 _ND NO ¢ _ND
LLIUM ND ND ND ND ND ND ND ND
11.00 34.00 11.00 - 250.00 130.00 - 13.00 31.90 7.00 -
.NOLICS TOTAL {marD <.08 * .08 - <.35 <08 - <.Q0S5 - <.05 <.28 <.08
NIDE. TOTAL (ma.l) <.01 <.01 1 <.I1 <.01 <.91 <2 <N
wFi C CONDUCTANCE (umicmy 36.00 224.C0 51.22 197.20 115.2C 19.¢2 0.5 5.00
3.01 3.4 3.26 .79 5.07 2,37 378 7.52
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voaiatile organics. although a 2roup oI targetea semiveiatilies were detected
during the second round which were not rfound iniziaily.

Monitoring well MW3, in which originaily only 6 ppn tetracnloroethane and J8
ppb of volatile organic TIC's were detected, this time was found to contain

targeted volatile organics, including chlorobenzene (219 ppb), toluene (25.3

ppb), and several other compounds (several of which exceeded New Jersey

drinking Qater standards). Sevefal.semivolatile TIC's, primarily benzene

near MW3 and was also intended to monitor 3roundwater yuaiity downgradient
from the unlined waste storage pit, contained low levels (<30 ppb) of several

volatile organics (although NJ drinking water standards were exceeded for

several compounds), and lower leveis of semivolatile TIC's compared to_MWS.

|
|
i
|
|
|
derivatives, were also detec;ed. Honito;ing well MW7, which was installed 'I
|
l
1
Monitoring weii—MWBaviiocated directly downgradient from the excavated waste'—~~~—~—~nl-
solvent_tank, andvscreened at the water table, contained levels and types of
compounds similar to MW2. However, the two associated wells screened at '
deeper intervals, MW2b and MW8b, contained.Eoncentrations'of cdmpounds which
were orders of magnitude lower. The volatile organics in these two wells I
totaiied less than 25 ppb, compared to approximately 50,000 ppb in the shallow '
wells adjacent to them. Levels of semivolatiles were also proportionately
lower in the deep wells. New'Jersey drinking water standards for several l

compounds were greatly exceeded in the two shallow wells located downgradient

from the excavated storage tank.

Monitoring well MW9, which was installed to partially delineate the horizontal _ .

extent of the contaminant plume from the excavated waste storage tank,

a 7 Her.wo. i, P-34 0553
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contained almost no organics. A total or less than 10 ppo or volatiie
organics was detected in the well, and less than 100 ppb of semivolatile
TIC's. The concentration of tetrachloroethylene exceeded che NJ drinking

water standards by l.4 ppb.

Monitoring well MW10 was installed to determine watef quality downgradienﬁ
from high levels of organics associated Qith the drum storage area delingated
by soii sampléé 10D, 178 and 7S.. This well contained approximately 225 ppb
of volatile organic compounds (including 104 ppb of trichloroethylene, and 112
ppb of tetrachloroethylene, both of which exceed NJ drinking water standards),
énd some semivolatile TIC's. The types of volatiles detected in the well are
similar to those found in MW2 and MW8, although the levels were substantially
lower. The types of compounds are not similar to the compounds found in the
soil samples collected from this area, which consisted primarily of

semivolatile phthalates.

In addition to organic compounds, many of the wells exceeded cne or more
inorganic parameter levels for New Jersey drinking water standards. Irom, in
particular, was detgcted at levels over 300 ppb in all_except one of the
monfforing wells. The iron levels ranged across two orders of magnitude, and
das present at a concentration of over 50,000 ppb in MW1, which is generally
free from organic compounds and therefore ié can probébly be considered an
upgradient (background) well. At the other end of tﬁe site, MW4, which is
also remote from known site activity, the iron level is only 280 ppb (the only
well with an iron concentration below thé NJ‘drinking water standard). About
half of the wells contained high manganese contents. In generalj the higher

manganese levels correlated with high concentrations of other organic

32 Rero.4 .35 0853
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compcunds; tlie wells in which manganese exceeded drinking water standards were
W2, ¥2b (exceeded ty 8 ppb), MW3, MW7, MWBa, MW9, and MW10. Cadmium
drinking water standards were exceeded clightly in three wells (MWl, MW3 and

HW3), and chromium levels were high in MW9 and MW10.
No PCB's or pesticides were detected in any groundwater samples.

The off-site Filokowski well contained methylene chloride (3.04 ppb) and
acetone (2.24 ppb), both of which are cbmmon laboratory contaminants. Also
present were several semivolatile organic compounds which were detected in the
éethod blank. The well did contain 10 ppb of a semivolatile organic TIC, 3-
penten-2-one, which cannot be attributed to laboratory contamination. This

compound was also detected at a similar concentration in MW6.

33 . ReF.0.4, P, 3G0FS3
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- DISCUSSION OF SAMPLING RESULTS
The resuits of the soil sampling indicate that delineation of the extent of
elevated levels of PP+40 compounds in targeted areas or concern will probably
not be possible. _Although some of the samples intended to delineate areas of

concern were relatively free of detectable compounds, other sampling locations

. contained as high or higher concentrations of compounds than the original

sample. Of the sampling which has been completed to date, it can be
demonstrated that isolated areas containing high levels of organics or other
parameters exist, but the extent of each area does not appear to be readily
identified. Even if each of the identified areas of concern was delineated,
ié could be argued that additional randoam sampling would revéal additional

areas of concern which would need to be addressed.

The results of the groundwater.sampling indicate that despite relatively high
levels of targeted compounds in the soil in several drum storage areas, the
quality of the groundwater in those areas does not necessarily reflect a
similar degreé of groundwater degradation. For example, despite the presence
of Sehivolatile organics in the drum storage area around soil sample 10S, thg
groundwater in monitoring well MW10 did not exhibit thg presence of this type
of céﬁpound. A similar situation exists near monitor well MW5; although deep
soil samplés collected near the monitoring well contained over 10,000 ppb of
semivolatile TIC's, ainost no semivolatile TIC’s were detected in the

groundwater sample collected from MWS {although the levels of 1,2

. Dichloroethane and methylene thoride exceed New Jersey drinking water

standards).

Presumably, all (or at least a substantial portion) of the compounds

34 “ReF.vo. ¢ .'p.376('53
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currently present in the yroundwater originated from percolation of recharge

in the fgrm of precipitation through the soil. The pattern otf high leveis or
compounds in the soil, énd much lower concentrations in the groundwater
suggests that the compounds have remained in the soil. The soil contains high
enough levels of targeted compounds. however, to continue to contribute to
groundwater degradation, and as long as the soil remains exposed to
percolating su;face weter, the quality of the groundwater is unlikely to

improve.

The areas of particular concern are associated with the two locations where
direct introduction of substantial quantities of free product occurred: the
unlined waste storage pit, and the excavated waste storage tank. The soil in

both locations still contains high levels of organics (soil around the waste

pit was sémpled during Phase I work), and although neither area has been

actively used for at least séveral years, the compounds apparently present in

the soil still act as a continuing source for-groundwater contamination.

Unlined Waste Storage Pit:

The groundwater samples collected downgradient from the unlined waste storage
pit in the inactive portion of the site revealed concentrations of compounds
which are greater than had previously been detected (based on the initial

analysis of MW3). Tetrachloroethylene, trichloroethylene, methylene chloride

and chlorobenzene exceed New Jersey drinking water standards in one or both of
the wells. Although no additional soil samples were collected from this area
during Phase II work, the samples collected both from the pit area and from

MW3 during drilljng'(Phase 1) suggest that the soil, particularly near the

surface, contains compounds which may leach into the groundwater. The levels

300385
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or ﬁhe organiés from this area are not as high as the concentrations
downgradient froﬁ the excavated waste storage pit; the lower concentrations
méy be attributable to any of a number of reasons. For examplé, the compounds
may Have resided in the pit fo: a‘much shorter time than in the storage tanks,
or the materia{s in the pit may have contained lower concéntrations of organic
compounds , or‘it may reflect a longer period of time since the pit was used.
In addition. the pit appears'tp be lined'with a semi-impermeable layer of
clay; i£ frequéhtly'contains water long after storm water in other areas of
the site has disappeacred. A combination of these factors all may contribute
tp the compargtively low levels of organics downgradient of the storage pit.
Nénetheless. the concentration of organics are sufficiently high that some
clean-up action is warranted, and because the original area of the pit is Soth
well defined And relatively limited is size, it is reasonable to consider
removal of soil from this area to prevent additional release of compounds to

the groundwater. This will be discussed later in the Recommendations section

of the report.

Excavated Underground Waste Storage Tanks:

The resuits of the analyses of the wells in this area revealed‘several
charé&teristics about the cont;minant plume, particularly concerning its
horizontal and vertical extent. Although the Phase 1 remedial investigation
report indicated the possibility that a plumé may not have migrated past the
proﬁerty bound=ry, this is clearly not the case. This possibility was based
partially on values for hydraulic conductivity which were revised during the
Phase II testing (diséussed later); the level of contamination in well MW8a
(located on the propérty boundary) eliminates any possibility that a plume has

been restricted to on-site boundaries.
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- on the octher nand, the norizontai =xtent of the plume can e demonstrated by
wells MW9 and 10. Both weils are located downgradient, and sligntly cross
yradient, tc monitor the transverse migration of the plume. MWY contaiﬁed'
almost no detectable compounds, even though it is located oniy about 30 feet
south along the property boundary from MW8a. The.lack of organiés in MW9
suggests Ehat‘;he contaminant plume frcm the excavated storage tank for some
reason:has nof.dispersedvas readily. in a transverse direction, at least toward
the»south. W10, positioned cn the property boundary north of MW8, contains
some of..the same contaminants as were present in MW8 and MW2, such as
érichloroethylene and tetfachloroethylene. although BTEX, present in large
concentrations ih MW2 and MW8, are absent in MW10. It is possible that the

compounds in MW10 did not originate from the excavated storage tank, but as

mentioneﬁxpreviously, the compounds present in MW10 also do not match those
présent in the soil. [t is therefore cbnsidered likely that MW10 is
monitofing the water quality of a portion of the plume created by the
excavated UST. The relatively low concentration of organics (compared to MW8

and MW2) suggests that MW10 is near the horizontal extent of the plume.

The ééil-sample collected from MWB8b was collected at depths just above and
-jJust below the water table; the concentration of compounds in the soil sample
was orders'of magnitude higher than the groundwater in well 8a, and probably
represents high concentrations of organics water present at the water table
surface. The ethylbenzene, téluene and xylenes present in the soil sample are
all lower density than water, and therefore presumably float on the water

table. There may also be a buildup of organics in the near-water table .

sediments either from increases and .decreases in the water table which leave

300387
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residues in the soii., or rrom volatilization of »rganics from the water table
into the sail. It is unlikely that the compounds in the groundwareér originace
in the soil at MWB; it is more likeiy that the high concentrations of

compounds in the soil originate in the water.

HYDROLOGIC ANALYSIS -

Hvdraulic Gradient and Groundwater Flow Direction

——

Water level méﬁéurements were collected at each well location prior to
conducting slug tests on the wells (June 19), and prior to collection of
g;oundwatef samples (June 13). These water level measurements, and elevations
o} the wells were used to estimate the hydraulic gradient at the site.
Elevations of the casings of the new wells, and water levels in the wells

collected on both days are shown in Table 12.

Table 12
Well Casing and Water Level Elevations

Water Level

- (ft. BTC) Casing Elevation Water Elevation (6/19)
Well # 6/13 6/19 (ft. above S.L.) (ft. above S.L.)
1 13.18 13.29 139.70 126.41
2a 13.39 13.42 . 139.09 - 125.67
2b. . 12.31 12.27 138.00 ' 125.73
3 9.99 10.10 134.94 124.84
4 4.00 4.01 128.51 124.50
5 14.46 14.35 140.14 125.79
6 13.56 13.40 139.74 126.34
7 9.61 9.62 133.59 123.97
Ba 13.31 13.39 138.76 . 125.37
8b 13.32 13.25 138.65 125.40
9 12.69 12.88 138.20 125.32
10

13.30 13.61 139.11 125.50

The horizontal hydraulic gradient and direction were determined using a three

point solution method (Heath, 1983) shown in Appendix 4 from data collected
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froﬁ varioﬁs éombinations of monitor weils. The mean hydraulic gradient
(dH/dL) was calculated by measuring the maximum change in hydraulic head {dH)
over a given distance (dL). The mean direction of flow was assumed to be
perpendicular to the hydraulic 3zradient. Using this solution, the mean
gradient was estimated to be 1.65 x 10°%, and the mean direction of flow was

S7°W.

The presence of vertical gradients was investigated by the installation of two
sets of "nested” welis, consisting of two adjacent wells screened at different
elevations within the saturated zone. Wells 2 and 2b are screened at depths
af 11 feet to 21 feet and at 33 feet to 48 feet, respectively. Wells 8a and
8b are screengd at depths of 9 feet to 19 feet, and at 30 feet to 40 feet,
féSpectivgly. The water levels listed in Table 11.'above, indicate that in
the well ﬁair 2 and 2b, the groundwater.level in the deeper well (2b) is
higher than in the shallow well. Bécause the gradient is in the direction of
high to low hydraulic head, ﬁhe vertical gradient appears to be slightly
upward, although the differences in head are very slight. In the well pair 8a
and 8b, the water levels are very similar, although again, the head in the
deeper well is slightly higher, suggesting d small upward vertical gradient.
An ub@ard vertical gradient would help to retard downward migration of

compounds, thus helping to prevent contamination of deeper portions of the

aquifer.

Falling Head Piezometer Tests

Piezometer tests, which were conducted on wells 1-6 during the Phase I
investigation, were repeated on both the newly installed wells, and the

existing wells. A pressure transducer connected to a data logger was used to
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measure the change in water level during the test. Appendix 4 lists the data

collected during the tests..

Hvorslev's method {Freeze and Cherry, 1979) w#s used to analyze the data
collected during the piezometer.tests. The graphs illustrating the method are
shown in Appendix 4, and a list of the hydraulic conductivity values
calculated from the test isvcontained in Table 13. Each well was tested two
or thfée timeS, depending on the repeatability of the test; Table 13 lists the

average hydraulic conductivity value for each well.

Table 13

Hydraulic Conductivity and Transmissivity Values

Hydraulic Transmissivity
Well 2 Test £ Conductivity (ft/sec) Mean (ft2/sec]

1 1.70 E-4
2 7.93 E-4 4.97 E-4 8.2 E-2

3 5.29 E-4

2 1 1.92 E-4
3 2.74 E-4 2.33 E-4 3.8 E-2

2b 1 5.91 E-4
2 5.38 E-4 5.65 E-4 9.3 E-2

3 1 5.55 E-4
2 7.07 E-4 6.85 E-4 1.1 E-1

3 7.94 E-4

4-. 1 2.16 E-3
2 1.25 E-3 1.53 E-3 2.6 E-1

‘ 3 1.19 E-3

5 1 5.51 E-4
2 5.68 E-4 5.60 E-4 9.2 E-2

6 1 6.81 E-4
2 6.81 E-4 6.40 E-¢ 1.1 E-1

3 5.58 E-4

7 1 8.85 E-4
2 8.85 E-d 8.85 E-4 1.5 E-1

' 8a 1 1.18 E-3 _

2 8.81 E-4 1.03 E-3 1.7 E-1

8b 1 8.81 E-4
2 7.93 E-4 8.37 E-4 1.4 E-1

sod, D.43s5S3 -
40 -TReF.0Y P SO

300390 i



"Table 13, con’t

Hydraulic Conductivity and Transmissivity Values

Hydraulic ' Transmissivity
Well = Test = Conductivity (ft/sec) Mean {ft2/sec)
9 1 3.44 E-4 | |
2. 4.11 E~-4 3.67 E-4 6.1 E-2
3 . 3.47 E-4
10 1 1.80 E-3 :
2. 1.44 E-3 » 1.62 E-3 2.7 E-2 v

Estimates of the hydraulic conductivity were used to estimate transmissivi;y
df the Cohansey aquifer using an estimated saturated thickness'of 165 feet in
this area (Zapecza, 1984). The resultant transmissivity values are also
listed in Table 13. These values overall are higher than the values obtained
during Phase [ testing, presumably due to greater accuracy obtained using the
data loggef system. The fransmissivity_of various wells ranged from 0.038
ft2/se¢ (24,800 gpd/ft) to 0.26 ft2/sec (170,000 gpd/ft). The mean
transmissivity for the site waé 0.11 ft2/sec (68,200 gpd/ft), which is within
the range listed for the Cohansey aquifer within Buriington County (13,000 to
150,000 gpd/ft), as reported by Rush, 1968. [t should be noted that this
hydraulic conductivity'is'yery high, and is probably best measured ﬁSing

pumping tests rather than piezometer tests.
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CONCLUSIONS
Delineation of high concen;racions of primarily volatiig and
semivolatile orgahics (although metals and pesticides were also present)
in the soil in active areas of the site was not successful. Phase []
soil sampling locations were chosen for the purpose of delineating "hot
spots” identified during Phase [ sampling. However, many of the Phase
Il locations also contained elevated concentrations of targeted

compounds.

The installation of six additional monitoring wells was in;ended to
provide a more complete representation of groundwater quality associated
with specific areas identified during Phase I sampling. Four wells
(MW2b, MWB8a, MWB8b and MW9), were intended to track the horizontal and
verfical extent of contaminated groundwater from the excavated
underground waste storage tanks. MW7 was installed downgradient from
the unlined waste storage pit, and MW10 was intended to monitor
groundwater downgradient ffom a drum storage area containing high levels
of primarily semivolatile compounds. Four of the six wells were located

along the downgradient property boundary, and therefore provided

information concerning the quality of groundwater migrating off-site.

The results of the monitoring well sampling indicated that the
contaminant plume migrating from the excavated waste storage tanks still
has high levels of contaminant compounds near the source, and at the
property boundary. The plume appears to be somewhat constrained
horizontally,'as indicated by the very low levels of compounds present

in MW9, and the comparatively low concentrations in MW10. The vertical
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migration of contaminants has also apparently been retarded by the lack
of vertical downward hydraulic gradients within the aguifer. The
retardation of downward migration of organics has been demonstrated by
the rel;tively low concentrations of these compounds in the samples
collected from wells MW2b and MWBb, which have been screened at depths

of 28 feet and 30 feet.

:The longitudinal extent of the pluhe has not been delineated; it had
been thought possible that the plume had been largely contained within
the property boundaries. but the high concentrations of organics in MW8a
indicate that the downgradient extent of the plume has migrated off-

site.

Thé groundwater downgradient from the unlined waste storage pit appears

to contain higher concentrations of organic compounds than were

indicated during Phase I sampling. Both wells MW3 and MW7 contained
volatile and semivolatile organics, several of which exceed New Jersey

drinking water standards.

.The'results of the sampling of MW10 and MW5, which are downgradient frog

drum storage areas containing relatively high concentrations of targeted
compounds in the soil, contained only low levels of the compounds
present in the drum storage area soil. This result suggests that the
soil in the drum storage areas, which presumably has been exposed to
surface releases of materials contained in the drums, does not

contribute to substantial groundwater contamination.
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Hydraulic conductivity testing of the aquifer through the use of slug
tests indicated that the resultant hydraulic conductivity is higher than
was measured durihg Phase | work; this is possibly due to the use of a
data logger and pressure transducer to measure the_water ievels during
the test. The conductivity valueQ are very high, but are within
published ranges listed for the Cohansey-~RKirkwood aquifer. The
direction‘of groundwater flow was found to ke similar.to the direction

éstimated during the Phase I work.
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RECOMMENDATIONS
Fof the purpose of considering alternatives for remediation and/or some
additional investigation, the site is divided into four areas which will be

addressed separately.

1. Diesel Fuel Tanks

Soil samples collected from the diesel fuel tank excavation contained levels
of cdntamination indicating a tank leak or similar release. The excavation
should be treated as a standard UST investigation using NJDEP guidelines: the
_contaminated soil should be removed from the excavation, and the downgradient
}monitoring well (MW5) should be resampled and analyzed for EPA 624+15

(including xylene) and 625+15.

2. DrumVStorage[Active Area

The soil in the various drum storage areas contains isolated locations with
high levels of primarily volatile and semivolatile compounds. Although there
are no standards or limits for defining soil contamination, the compounds
detected in the soil samples represent‘a possible threat to groundwater
quality. It should be noted that it has not been established that groundwater
quaiity has been severely impacted by site activity. Nonetheless, the
presence of organic compounds at elevated levels indicates that alternatives
for dealing with the soil should be discussed. Alternatives for the soil
include; 1) No action other than continued groundwater monitoring; 2) |
Locating, delineating and removing each "hot spot”; 3 C(apping the area to

retard movement of water through the unsaturated zone.

Alternative 1 (no action other than continued groundwater monitoring) is
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included as an alternative because although the leveis of soil contamination
in sbme spots are high, the. groundwater downgradient from the drum storage
areas does not appear to be impacted by this contamination. Nonetheless,
because relatively little is known about the conditions under which the soil

contamination occurred, it is not considered reasonable to ignore it.

Alternative 2, locating #nd removing each "hot spot", would be impractical.
Even u§ing a g;id to sample random locations in order to identify thgse spots
would not guarantee that each spot has been identified. The cost involved in
additional sampling, analysis, and removal would be extremely expensive for a
pSssibly negligible benefiﬁ. Therefore, this is not considered a reasonable

solution.

Capping tﬁé active portion of the site where drums and trailers have been
stoted'to prevent or retard infiltration through the contaminated soil
(alternative 3) is intended to prevent a substantial amount of contamination
from reaching the water table. In the drum storage areas, where soil
contamination is predominantly surficial, this option would seem to be both
reasonable and effective. This method, combined with periodic monitoring of
grouﬁ&water quality, should prevent or at least detect off-site migration of
contaminants. Another advantage of capping the active portion of the site with
macadam or other matérial would be to largely prevent an& subsequent spills

from drums to enter the soil.

3. Unlined Waste Storare Pit

Alternatives for handling the contamination from the unlined waste storage pit

include: 1) No action other than continued groundwater monitoring; 2)
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Excavation of soil from the pit to remove the presumed source of
contamination; 3) Collection and treatment of the groundwater contaminant

plume emanating from the area.

The first alternative is not considered feasible for several reasons.

Although the levels of groundwater contamination downgradient from the unlined
waste storage pit are not high relative to other areas of the.site, several

: parametérs exceed the NJ drinking water standards. In addition, even though
no monitoring wells are located so as to intercept groundwater downgradient
f;om the stofage pit at the property boundary, the downgradient wells MW3 and
Mﬁ? are not far from the site boundary, and it is possible that contaminated

groundwater from the area has migrated off-site.

Removal of{contaminated soil from the ground surface to the water table .
(Alternative 2) may be a reasonable alternative for eliminating the presumed
source of contamination.' Because of the limited area of the original pit

(which can be visually inferred), removal of soil from the pit could be

accomplished. However, very little is known about the extent or concentration

of compounds in the soil beneath the pit. It would be difficult to even
atteﬁﬁt to determine how much soil would need to be removed without additional
sampling. Analysis of soil samples from Phase [ sampling suggests that
organic cbnpounds ma&'be present at higher concentrations at the surface, but
is present at depth in the soil. Therefore, although removal of soil froa
the pit to eliminate or at least reduce the source of contamination is

believed to be viable, this option should be undertaken only after some

additional sampling takes place.
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Although pumping and treating the groundwater plume is an option (Alternative
3)..it is considered more important at this time to eliminate the source of
contamination. If the source can be isolated and rémo&ed, a decrease in
levels of parameters present can be expected. If the concentration of
parameters does not rapidly decrease, then identifjcation and treatment of the
groundwater plume should be considered.. In the meantime, periodic sampling of

the downgradient wells MW3 and MW7 is recommended.

4. Excavated Underg:ound Storage Tank

The contaminant plume migrating from this area represents the most serious
éroblem on the site, primarily because of the very high levels of volatile and
semivolatile compounds present in both soil and groundwater. Contaminated
soil left in the original ekcavation appears to represent the source of the

contamin&tjon. and the soil should be removed.

The extent of off-site migration of the plume must be established to allow a
groundwater recovery system to be effective. The geophysical survey conducted
eaflier in the spring did not adequately delineate the plume, and installing
additional monitoring wells without some indication of the plume’s extent
woui& be extremely random. A soil vapor survey using a field gas
chromatograph is recommended as a possible method for deternining tne extent

of the plume.

Contaminated soil appears to persist along the path of the plume for some
distance downgradient from the tank location. It is not possible to determine
whether the soil is a major contributor to groundwater contamination, and

therefore a discussion of remediation of the soil in this area is premature.
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After the soil in the tank area is excavated and grdundwater remediation is
initiated, an analysis of the contributory effect of the soil along the plume

may be easijer.

It is premature to discuss remediation options in detail for this area.
Because no pumping tests have been conducted yet, it is not possible to even
estimate operating flow rates for any particular system. The variety and
concentrations of compounds will require the consideration of several typesibf
treatment for water and soil. In the meantime, at least one short term
pumping test should be conducted on the site to analyze the effect of pulpiﬁg
oa the aquifer. When the pumping test(s) is concluded, a feasibility study of

options for treating the groundwater should be completed.
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