
C O M F E D E R A L P R O G R A M S C O R P O R A T I O N
October 2, 1992

Mr. Keith Kollar
Project Officer
U.S. Environmental Protection Agency
26 Federal Plaza
New York, NY 10278

Mr. James Haklar, P.E.
Work Assignment Manager
U.S. Environmental Protection Agency
26 Federal Plaza
New York, NY 10278

Project: ARCS II Contract No. 68-W9-0024
Work Assignment 046-2LC3

Document Control No.: 7720-046-EP-BPTF

Subject: Final RI/FS Work Plan
Chemsol, Inc., Site
Piscataway, New Jersey

Dear Mr. Kollar and Mr. Haklar:

COM FEDERAL PROGRAMS CORPORATION (COM Federal) is pleased to submit this Final Work
Plan (Volume I) for the Remedial Investigation/Feasibility Study (RI/FS) at the Chemsol Inc., Site, in
Piscataway, New Jersey.

This Work Plan presents the scope of work for work assignment 046-2LC3.

CDM Federal will implement the work plan activities developed by EPA and NJDEPE with the following
modifications/exceptions/changes. These changes were discussed with and agreed to by Ms. Janet
Feldstein and Mr. James Haklar of EPA.

The scope modifications to Chapter 5 of the RI/FS work plan are as follows:

TASK 3A - Four subcontracts will be required to support field activities: ^
3

• A drilling subcontract for soil sampling, monitoring well installation, well development, well
testing and well abandonment; o

H1

• A waste hauling subcontract to remove purged ground water, drilling residuals and RI generated 0
waste (personal protective gear); u?
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• A surveying subcontract to perform an aerial topographic survey, prepare a site map based on
the fly over and to survey the locations and elevations for all monitoring wells and media
sampling locations; and

• A subcontract to perform a Stage LA cultural resources survey.

Air sampling will be performed by CDM Federal through EPA's CLP program.

Borehole logging and weather monitoring will be performed by CDM Federal using rental equipment.

The on-site trailer will also be rented.

TASK 3D - In addition to the proposed drilling and monitoring well installation, CDM Federal will
arrange for:

• The installation of three more overburden wells (5 to 15 feet approximate depth):

• Oriented rock coring in Wells IW-1 and IW-2 up to depths of 135 feet below ground surface;

• Oriented rock coring in Well DMW-9 from a depth of 135 feet to 250 feet below ground surface.

TASK 3F - In addition to the proposed soil sampling, the soil boring installation will include drilling to
top of bedrock at 20 of the proposed 50 locations. One additional sample per borehole will be collected
from the saturated zone for chemical analyses for TCL/TAL parameters (Level IV).

TASK 3G - Surface water samples will be collected from two additional locations (ponded area in south-
east corner of Lot EB).

TASK 3H - Sediment samples will also be collected from the same two additional surface water sample
locations described above.

Please note that the field investigations will be performed in the order described in the schedule attached
to this letter. This is a modification of the schedule proposed in Figure 7-1. These changes are necessary
to account for the effect of weather conditions on field activities, especially for the air sampling and
wetlands survey tasks.

o
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If you have any questions concerning this work plan, please contact me or the COM Federal Work
Assignment Manager, Dr. Maheyar R. Bilimoria at (212) 393-9634.

Very truly yours,

COM FEDERAL PROGRAMS CORPORATION

Robert D. Goltz, P.Er
ARCS n Program Manager

RDG/nv

Enclosures

cc: E. Moriatry, EPA (w/attachments)
J. Feldstein, EPA (w/attachments)
C. Robinson, CDM Federal/NY (attachments)
M. Bilimoria, CDM Federal/NY (w/attachments)
S. Schofield, CDM Federal/NY (w/attachments)
Project File
Document Control (2)
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EXECUTIVE SUMMARY

This work plan describes activities to be conducted during a Remedial Investiga-
tion/Feasibility Study (RI/FS) at the Chemsol, Inc. Site, located on Fleming Street in
Piscataway, New Jersey. The scope of this work plan has been developed by the United
States Environmental Protection Agency (EPA), in cooperation with the New Jersey
Department of Environmental Protection and Energy (NJDEPE). This Work Plan describes
tasks to be conducted to augment the existing data base, further evaluate the nature and
extent of soil and ground water contamination, investigate potential sources of contamina-
tion, and evaluate remedial alternatives for remediation of contaminated soils and ground
water.

During the 1950s and 1960s, the Chemsol Site was used as a solvent recovery and
waste reprocessing facility. Activities at the site resulted in several fires and explosions
during the period in which the facility was active. In the mid 1960s, Chemsol was ordered
by Piscataway Township to cease operations. The production facility was razed after it was
closed. Several mounded plastic refuse piles were left on the property. In 1975, one of the
piles caught fire. Chemsol was ordered to remove the remaining plastic mounds from the
site.

Soil and ground water investigations were conducted from 1980 to 1990 under the
direction of the NJDEPE. In 1984, the NJDEPE ordered the owner, Tang Realty, to
conduct soil and ground water investigations at Chemsol to evaluate the impact of former
site activities. Soil samples were collected from on-site and ground water samples have been
collected from on-site and off-site. Contaminants at Chemsol include an array of volatile
organic compounds, semivolatile organic compounds, metals, and polychlorinated bi-phenyls
(PCBs). In 1990, EPA and NJDEPE agreed that EPA should perform site investigations
and federally fund the remainder of the investigatory work. EPA subsequently performed
activities resulting in the development of a Focused Feasibility Study (FFS). The purpose
of the FFS was to evaluate alternatives to restrict further migration of the most heavily
contaminated ground water on-site (to 130 feet below grade). As part of the FFS, one x
round of ground water samples were collected. The FFS was finalized in July 1991 and a

o
Record of Decision (ROD) was signed by EPA in September 1991. The ROD stipulates o
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that a ground water pump and treat remedy be implemented with treatment on-site and
discharge to an on-site surface water body. During August and September, 1991, eight
rounds of surface water samples were collected from the aforementioned surface water
body. The analytical results will be used in the development of discharge limitations for the
interim remedy.

The activities described in this RI/FS work plan will expand the existing data base
to achieve the following objectives:

• Further delineate the horizontal and vertical nature and extent of soil and
ground water contamination and mechanisms for transport and contaminant
pathways;

• Identify the probable source(s) of contamination;

• Evaluate potential impacts to air;

• Evaluate potential environmental and public health risks;

• Evaluate Applicable or Relevant and Appropriate Requirements (ARARs)
for cleanup standards;

• Evaluate methods for ground water remediation; and,

• Evaluate methods for soils remediation.

It is proposed that ten monitoring wells be installed to further investigate ground
water quality and movement. The exact location and number of wells will be verified after
development of a hydrogeologic stratigraphic framework for the site.

Field screening will be conducted to delineate the extent of PCBs. Biased and grid
sampling will be conducted to investigate formerly active areas of the site and to evaluate
the extent of soil contamination. A surface water and sediment sampling program is
proposed to evaluate the extent to which the site has affected surface water quality.
Samples will be collected from a drainage ditch and on-site streams at five locations. A
wetland assessment will be conducted.

The nature and extent of air contamination will be evaluated through a sampling £
program. Samples will be collected at representative locations consistent with the site wind-
rose pattern and analyzed for VOCs. o(->

o
o>->
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A risk assessment wfll be conducted to evaluate potential environmental public
health risks. ARARS will be evaluated to determine ground water and soil cleanup stan-
dards which may impact remedy selection.

A draft Remedial Investigation report will be prepared upon receipt of analytical
data and completion of the risk assessment. Remedial technologies for ground water and
soils will be evaluated based on the results of the RI. A Feasibility Study will be conducted
to screen and evaluate potential methods for soils and ground water remediation and a
remedial alternative will be proposed.

o
X

oo

o
N)

ES-3



TABLE OF CONTENTS

Page

1.0 INTRODUCTION AND PURPOSE ............................... 1-1
1.1 Site Description and History ...... . . . . . . . . . . . . . . . . . . . . . . . . . 1-1
1.2 Previous Remedial Activities ............................... 1-2
1.3 RI/FS Objectives ........................................ 1-4
1.4 RI/FS Approach ........................................ 1-4

«

2.0 EXISTING CONDITIONS .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1
2.1 Topography ............................................ 2-1
2.2 Surface Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2
2.3 Geology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3
2.4 Hydrogeology ........................................... 2-3
2.5 Ground Water Quality .................................... 2-8
2.6 Soils Contamination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-16
2.7 Biota and Environmental Resources . . . . . . . . . . . . . . . . . . . . . . . . . . 2-18
2.8 Air Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-19
2.9 Demographics and Land Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-20

3.0 INITIAL EVALUATION .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1
3.1 Types and Volumes of Waste Present . . . . . . . . . . . . . . . . . . . . . . . . 3-1
3.2 Potential Pathways of Contaminant Migration . . . . . . . . . . . . . . . . . . 3-1
3.3 Preliminary Identification of Public Health and Environmental

Impacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2
3.4 Preliminary Identification of Applicable or Relevant and

Appropriate Requirements (ARARS) . . . . . . . . . . . . . . . . . . . . . . . . 3-4
3.4.1 Definition of ARARs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-5
3.4.2 Consideration of ARARs During the RI/FS ..... . . . . . . . . . 3-7
3.4.3 Potentially Applicable or Relevant and

Appropriate Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-8
3.4.4 Potential "To Be Considered" Material . ................. 3-11
3.4.5 Potential Contaminant-Specific ARAR Levels for Ground

Water and Soil .................................... 3-13
3.4.6 Preliminary Scoping of ARAR Impacts .................. 3-13

3.5 Preliminary Identification of Response Objective ................ 3-14
3.6 Preliminary Identification of Remedial Alternatives .............. 3-15

3.6.1 Soil Treatment and Disposal.. . . . . . . . . . . . . . . . . . . . . . . . . 3-15
3.6.2 Ground Water Treatment and Disposal ................. 3-19

4.0 WORK PLAN RATIONALE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1 o
4.1 Data Quality Objectives (DQO) .... . . . . . . . . . . . . . . . . . . . . . . . . . 4-1 ^
4.2 Work Plan Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3

ooi-i

ooo
0)



TABLE OF CONTENTS (Continued)

______________________________________________ Page

5.0 RI/FS TASKS ................................................ 5-1
5.1 Task 1 - Project Planning/Review of Background Documents . . . . . . 5-1

5.1.1 Review Background Documents (Task la) . . . . . . . . . . . . . . . 5-1
5.1.2 Preparation of Work Plan (Task Ib) .................... 5-1
5.13 Preparation of Sampling and Analysis Plan (Task Ic) ....... 5-2
5.1.4 Preparation of Site Health and Safety Plan (Task Id) ...... 5-3

5.2 Task 2 - Community Relations Support . . . . . . . . . . . . . . . . . . . . . . . 5-3
5.3 Task 3 - Field Investigations ................................ 5-3

53.1 Subcontracting (Task 3a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4
5.3.2 Mobilization and Demobilization (Task 3b) . . . . . . . . . . . . . . 5-5
5.33 Topographic Survey (Task 3c) . . . . . . . . . . . . . . . . . . . . . . . . 5-5
53.4 Inspection/Rehabilitation/Abandonment/Installation of

Monitoring Wells (Task 3d) . . . . . . . . . . . . . . . . . . . . . . . . . . 5-6
53.5 Ground Water Sampling (Task 3e) . . . . . . . . . . . . . . . . . . . . . 5-13
5.3.6 Soil Sampling (Task 3f) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-15
53.7 Surface Water Sampling (Task 3g) . . . . . . . . . . . . . . . . . . . . . 5-19
53.8 Sediment Sampling (Task 3h) . . . . . . . . . . . . . . . . . . . . . . . . . 5-20
53.9 Wetlands Delineation (Task 3i) . . . . . . . . . . . . . . . . . . . . . . . 5-21
5.3.10 Air Monitoring/Sampling (Task 3j) . . . . . . . . . . . . . . . . . . . . 5-23
53.11 Human Populations and Land Use Investigations (Task 3k) . . 5-25

5.4 Task 4 - Data Validation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-26
5.5 Task 5 - Data Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-27
5.6 Task 6 - Health Risk and Environmental Assessment . . . . . . . . . . . . . 5-28

5.6.1 Human Health Evaluation (Task 6a) . . . . . . . . . . . . . . . . . . . 5-28
5.6.2 Environmental Assessment (Task 6b) . . . . . . . . . . . . . . . . . . . 5-31

5.7 Task 7 - Treatability Studies/Pilot Testing . . . . . . . . . . . . . . . . . . . . . 5-31
5.8 Task 8 - Preparation of Remedial Investigation Report . . . . . . . . . . . 5-31
5.9 Task 9 - Identification and Screening of Remedial Alternatives ..... 5-32

5.9.1 Development of Remedial Action Objectives and General
Response Actions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-32

5.9.2 Identification of Applicable Technologies/Process Options
and Development of Alternatives ...................... 5-33

5.9.3 Screening of Remedial Alternatives . . . . . . . . . . . . . . . . . . . . 5-34
5.10 Task 10 - Detailed Evaluation of Remedial Alternatives . . . . . . . . . . 5-35
5.11 Task 11 - Preparation of Feasibility Study Report ............... 5-38

6.0 COSTS AND KEY ASSUMPTIONS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1 o
2

7.0 PROJECT SCHEDULE .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-1
oo

o
-ft.



TABLE OF CONTENTS (Continued)

______________________________________________Page

8.0 PROJECT MANAGEMENT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-1
8.1 Organization ........................................... 8-1
8.2 Coordination with Agencies ................................ 8-1
8.3 Quality Assurance ....................................... 8-2
8.4 Use of CLP Laboratories .................................. 8-3

9.0 REFERENCES .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-1

o
X

oo

o
Cn

iii



TABLE OF CONTENTS (Continued)

LIST OF TABLES

Table
No. Description______________________________________Page

2-1 Compounds Detected in Surface Water ............................. 2-2
2-2 Overburden Hydraulic Properties ................................. 2-5
2-3 Water Table Aquifer Hydraulic Properties ................:......... 2-7
2-4 Summary of Groundwater Sampling Events ............... (follows page) 2-8
2-5 Construction Information of Existing Wells . . . . . . . . . . . . . . . (follows page) 2-8
2-6 Summary of Existing Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-15
3-1 Preliminary Indicator Compounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-4
3-2 Comparison of Ground Water Quality Data to ARARs and

Other Criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (follows page) 3-13
3-3 Preliminary Identification of Typical Remedial

Technologies/Alternatives for Contaminated Soils . . . . . . . . . . . . . . . . . . . . . . 3-16
3-4 Treatment for Contaminated Soil/Contaminants Affected ............... 3-17
3-5 Remedial Technologies/Alternatives

for Ground Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-20
4-1 Summary of Analytical Levels Appropriate to Data Uses ... (follows page) 4-1
4-2 Target Compound List (TCL) and Contract Required Quantitation Limits

(CRQL) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (follows page) 4-2
4-2A Inorganic Target Anatyte List (TAL) . . . . . . . . . . . . . . . . . . . (follows page) 4-2
4-3 Compounds for Which CRQLs and CRDLs Greater than MCLs . . . . . . . . . 4-3
4-4 Summary of Proposed RI Sampling Program .. . . . . . . . . . . . . (follows page) 4-5
5-1 Summary of Proposed Wells . . . . . . . . . . . . . . . . . . . . . . . . . (follows page) 5-11
5-2 Proposed Casing Settings for Monitoring Wells . . . . . . . . . . . . . . . . . . . . . . 5-12
5-3 Summary of Propsed Soil Sampling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-18
5-4 Proposed RI Report Format . . . . . . . . . . . . . . . . . . . . . . . . . (follows page) 5-32
5-5 Proposed FS Report Format . . . . . . . . . . . . . . . . . . . . . . . . . (follows page) 5-38

o

oo

o
0^
o



TABLE OF CONTENTS (Continued)

LIST OF FIGURES

Figure Following
No. Title________________________________________Page

1-1 Location Map ................................................ 1-1
1-2 Site Map .................................................... 1-4
2-1 Regional Geologic Map ...............................'.......... 2-3
2-2 Schematic Geologic Cross Section ................................. 2-3
2-3 Ground Water Elevation Contours - Perched Zone - 3/13/91 ... . . . . . . . . . 2-4
2-4 Ground Water Elevation Contours - Water Table - 3/13/91 . . . . . . . . . . . . . 2-4
2-5 Iso Contours of TSL in MW-Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-9
2-6 Iso Contours of TSL in TW-Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-10
2-7 Iso Contours of TSL in Moderately Deep Wells . . . . . . . . . . . . . . . . . . . . . . 2-13
2-8 Iso Contours of TSL in Moderately Deep Wells . . . . . . . . . . . . . . . . . . . . . . 2-13
2-9 Iso Contours of TSL in OW-Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-14
2-10 Iso Contours of TSL in TW-Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-14
2-11 Schematic Diagram of Site Activities Based on EPIC Photographs . . . . . . . . 2-16
2-12 PCB Soil Sample Locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-17
2-13 Locations of Soils and Buried Waste Excavations . . . . . . . . . . . . . . . . . . . . . 2-17
2-14 VOC Sample Locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-18
2-15 Ground Conductivity Survey Anomalies Found . . . . . . . . . . . . . . . . . . . . . . . 2-18
3-1 Risk Assessment - Conceptual Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2
5-1 Perched Aquifer Wells (5'-15' BGL) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-11
5-2 Bedrock Aquifer Wells (40'-60' BGL) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-11
5-3 Bedrock Aquifer Wells (115'-135' BGL) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-11
5-4 Bedrock Aquifer Wells (225'-250' BGL) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-11
5-5 Bedrock Aquifer Wells (300'-325' BGL) ............................ 5-11
5-6 Bedrock Aquifer Wells (400M20' BGL) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-11
5-7 Proposed Soil Sampling Program .................................. 5-16
5-8 Proposed Surface Water and Sediment Sampling Locations . . . . . . . . . . . . . . 5-19
7-1 RI/FS Work Plan Schedule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-1

o

oo

o
NJ



TABLE OF CONTENTS (Continued)

LIST OF PLATES

Plate Title

1 Existing and Proposed Monitoring Wells

2 Residential Wells

APPENDIX A Previously Collected Ground Water Data
APPENDIX B Previously Collected Soils Data
APPENDIX C Surface Water Sampling Data

o
X

oo

o
00

VI



LIST OF ACRONYMS

AGES Applied Geotechnical and Environmental Services
AOP Advanced Oxidation Processes
ARARs Applicable Relevant and Appropriate Requirements
ARCS Alternative Remedial Contracting Strategy
ATSDR Agency for Toxic Substances and Disease Registry
BAT Best Available Technology
BNA Base-Neutral/Acid Extractables
BOD5 Biological Oxygen Demand (5 Day)
GDI Chronic Daily Intake
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CLP Contract Laboratory Program
CMA Chemical Manufacturer's Association
COD Chemical Oxygen Demand
CPF Carcinogenic Potency Factor
CRP Community Relations Plan
DOT Department of Transportation
DQOs Data Quality Objectives
EA Endangerment Assessment .
EPA
(or USEPA) U.S. Environmental Protection Agency
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1.0 INTRODUCTION AND PURPOSE

During the 1950s and 1960s, the Chemsol, Inc. (Chemsol) Site, in Piscataway, New
Jersey, was used as a solvent recovery and waste reprocessing facility by a chemical firm
known at various times as Chemsol Corporation and Chemsol, Inc. During the peak
operating years of the site, several fires and explosions occurred at the site. Large mounds
of plastic wastes, impoundment areas, ponded liquids, possible buried drums, and localized
spills appear to have been located on-site (EPIC, 1991).

Since 1980, numerous site investigations have been conducted by consultants for the
site owner. The findings of the site investigations are that site soils are contaminated in the
areas where the bulk of site activities occurred and that a plume of contaminated ground
water emanates laterally and vertically from the site. Insufficient data is available to
determine the exact volume, extent, and character of the contaminated site soils or to
estimate the volume, extent, and direction and speed of movement of the contaminated
ground water plume. The site is of concern due to the potential for these compounds to
migrate farther into drinking water aquifers or for future users of the site to be exposed via
dermal contact with site soils.

The purpose of this document is to provide a detailed summary of data that have
been collected on the site to date, to evaluate these data to estimate probable response
actions, and to describe the additional data that is proposed for collection during the RI/FS.

1.1 SITE DESCRIPTION AND HISTORY

Chemsol is a 40-acre tract located on Fleming Street in the Township of Piscataway
in Middlesex County, New Jersey (Figure 1-1). Interstate Route 287 is located approxi-
mately one-half mile south of the site. The Reading Railroad right-of-way is located
adjacent to the southern property boundary. Single family residences are located
immediately west and northwest of the site. Industrial and retail/wholesale businesses are
located south and east of the site. An apartment complex is located north of the site. 0

As stated previously, operations at Chemsol included solvent recovery and waste 3
reprocessing. The current owner of the site is Tang Realty, Inc. Historically, there have o
been several fires and explosions at Chemsol. In September 1958, a still exploded on the M
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site. In June 1961, a fire started when a 50 gallon drum of hexane exploded. In June 1962,
a fire started when a pile of approximately 500,000 pounds of wax was ignited by a spark
from a nearby tractor. In October 1964, a reaction of aluminum chloride and water
generated hydrogen chloride gas, which resulted in the evacuation of the area in the vicinity
of the site.

In 1964, the owner was ordered by the Township to cease operations. The plant was
dismantled the following year and operations ceased. Several large mounds of plastic wastes

*

were left behind. In 1976, a grass fire ignited one of the mounds. The Piscataway Fire
Inspector subsequently signed a complaint against Tang Realty for failure to clear the waste
mounds. In 1978, the site was rezoned from industrial to residential.

12 PREVIOUS REMEDIAL ACTIVITIES

Over the course of the past 10 years, numerous consultants have conducted soils and
ground water' investigations at the site under the direction of the site owner, Tang Realty,
Inc. Numerous volatDe and semi-volatile organic compounds have been found in the
Chemsol soils and ground water. PCBs have also been detected in site soils.

From 1983 to 1984, NJDEPE issued an Administrative Order, an Amended
Administrative Order, and an Administrative Consent Order to Tang Realty. These orders
directed Tang to undertake a site investigation to evaluate contamination and develop a
remedial action plan.

The original investigation by J.W. Patterson & Associates (Patterson) was conducted
during 1980 and 1981. Eight shallow (20 feet to 80 feet in depth) monitoring wells were
drilled and ground water sampled. The presence of volatile organic compounds was
confirmed during the initial study. In addition to ground water samples, Patterson collected
and analyzed 12 soil samples for PCB analysis. Nine of twelve samples contained PCBs in
excess of 1 part per million (ppm). During this period, NJDEPE collected and analyzed
water samples from domestic and industrial wells around the Chemsol site. Volatile organic

o
compounds were found in many of these samples. ^

In August 1983, the Lancy Laboratories Division of Lancy International, Inc. (Lancy)
was hired to continue the site investigation. Lancy conducted ground water and soil H>
contamination studies at the site until October 1986. During that time, 3 monitor wells of 0

o
various depths were installed and 33 soil samples were collected. Lancy partially £
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characterized the ground water flow systems at the site. The area that Lancy identified as
having more than 1 ppm PCBs in the site soils was fenced in early 1985.

Applied Geotechnical and Environmental Services Corp. (AGES) began work at
Chemsol in October 1986. AGES performed a pumping test in July 1987 at well C-l, a 315-
foot deep well cored in November 1983 by Lancy. During the 71-hour pumping test, 12
shallow wells were monitored to determine the hydraub'c characteristics of fractures in the
bedrock aquifer. In addition to the pumping test, AGES continued PCB soil sampling

•

initiated by Patterson and Lancy. Results were reported to NJDEPE in November 1987.
During December 1987, AGES collected additional soil samples for PCB analysis. In early
1988, AGES completed eight deep wells; four drilled to 250 feet and four drilled to 325 feet.

Harding Lawson Associates (HLA) started work at the site in 1989. In early 1990,
HLA installed four additional deep bedrock wells and sampled most site bedrock wells.
Additional investigations were conducted during this time to characterize the hydraub'c
characteristics of the bedrock aquifer.

In general, past investigations indicate that the soils and ground water on the site
have been contaminated with polychlorinated biphenyls (PCBs), volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs) and metals. However, the vertical and
horizontal extent of contamination had not been adequately delineated.

In December 1990, Malcolm Pirnie Inc. (MPI) started work at the site under
contract to the EPA. During 1991, MPI conducted a Focused Feasibib'ty Study (FFS) on
the upper bedrock aquifer at Chemsol. Ground water samples were collected from the
ground water to a depth of 130 feet. The results of the FFS and a detailed description of
the proposed remedy are available in the "Focused Feasibib'ty Study, Interim Action for
Ground Water, Chemsol Inc.," July 12,1991, prepared by MPI. The interim remedy selected
to restrict off-site migration of the most highly contaminated ground water (to 130 feet
below grade) includes:

• Installation of a ground water collection and extraction system for removal o
of contaminated groundwater; x

• Installation of an on-site treatment plant to treat the ground water; o
o>->

• Disposal of the treated ground water in an on-site surface water body; and
o
-P=>
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• Operation and maintenance of the components of the interim remedy and
environmental monitoring to ensure continued achievement of the objectives
of the interim remedy.

For purpose of site investigations, the site has been divided into Lots 1A and IB.

Lot 1A is approximately 27 acres in area, while Lot IB covers approximately 13 acres

(Figure 1-2). No above-ground man-made structures remain on site. The site is currently

unoccupied.

13 RI/FS OBJECTIVES

As previously presented in the Executive Summary, the objectives of the RI/FS are
to:

• Further delineate the horizontal and vertical nature and extent of soil and
ground water contamination and mechanisms for transport and contaminant
pathways;

• Identify the probable source(s) of contamination;

• Evaluate potential impacts to air;

• Evaluate potential environmental and public health risks;

• Evaluate Applicable or Relevant and Appropriate Requirements (ARARs)
for cleanup standards;

• Evaluate methods for ground water remediation; and

• Evaluate methods for soils remediation.

1.4 RI/FS APPROACH

This Work Plan presents the technical scope of work for the RI/FS as well as a
detailed schedule for the performance of the work. This Work Plan has been prepared in i
accordance with EPA guidance relevant to preparation of RI/FS Work Plans.

o
The Work Plan contains 9 sections of which this introduction is Section 1. Section £

2 describes a detailed summary of the site background, including the current understanding
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of the location, history and existing condition of the site. Section 3 presents a preliminary
understanding of the conceptual site model, probable risks, ARARs, and potential remedies.
Section 4 presents the Work Plan rationale, including the Data Quality Objectives (DQOs)
for RI sampling and analytical activities, and the RI/FS approach which illustrates how the
tasks proposed in this document will satisfy data needs. Section 5 presents a discussion of
each task of the RI/FS. Section 6, which is submitted under separate cover as Volume 2
of this Work Plan, presents costs and key assumptions. Section 7 presents the anticipated
schedule for the RI/FS tasks. Section 8 presents project management considerations that
define relationships and responsibilities for selected tasks and the project management team.
Section 9 provides a list of references used to develop material presented in this Work Plan.

o

O
O
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2.0 EXISTING CONDITIONS

Previous investigation reports have been reviewed relating to the site topography,
geology, hydrogeology, ground water quality, soil, surface water, biota and environmental
resources, air, and demographics and land use. These reports and data are summarized in
the sections that follow. This information is then used to conduct a preliminary risk analysis
and develop a conceptual site model in Section 3.0.

2.1 TOPOGRAPHY

The Chemsol site is fairly flat and generally slopes downward to the north and east.
Local variations in topography occur along several streams and ditches on and adjacent to
the site. Surface elevation ranges from 71 to 88 feet above mean sea level. Ponded water
and probable wetlands exist at several locations adjacent to surface water bodies on the
Chemsol site. These bodies include a drainage ditch which flows near the northern
boundary of Lot IB, a stream flowing north along the eastern edge of Lot IB (referred to
as Stream IB), and a stream flowing north along the eastern edge of Lot 1A (referred to
as Stream 1A) (Figure 1-2).

The drainage ditch discharges into Stream IB prior to leaving the site. This stream
then joins the Stream 1A to the northeast of the site. Stream 1A then meanders for
approximately 1.5 miles northeast and empties into Bound Brook, located in Spring Lake
County Park. From the park, the Bound Brook flows west for one mile and empties into the
east end of New Market Lake. Water exits the west end of the lake and flows for
approximately 2.25 miles west-northwest, emptying into Green Brook. Green Brook flows
southerly for 2.5 miles, finally discharging into the Raritan River. The Raritan River
discharges into Raritan Bay at the Atlantic Ocean.

Additional discussions of on-site surface water can be found in the following section.

o

Oo

o
I-*
CO

2-1



22 SURFACE WATER

In May 1981, NJDEPE collected a surface water sample from the stream behind
Pleasantview Gardens that runs along the site (on the northern boundary). Analysis for
volatile organics was conducted and the following levels were reported (EPA, May 3,1991):

TABLE 2-1

COMPOUNDS DETECTED IN SURFACE WATER

Compound

1,1,1 trichloroethane
tetrachloroethylene

chloroform

carbon tetrachloride

1,2 dichloroethylene

trichloroethylene

Results (ppb)
22
110

21.1
24.6

19.0

27.8

During August and September 1991, an eight week sampling program was conducted
on the surface water and sediment of Stream 1A. This program was carried out to obtain
data for the development of effluent discharge limitations for the interim remedy.

Previously collected analytical data of on-site soils and ground water samples indicate
that various organic and inorganic compounds, metals and PCBs are present. As
demonstrated during the FFS, some hydraulic communication exists between the shallow
ground water on the site and the surface water (discussed in more detail in Section 2.4);
therefore, it is probable that the on-site surface water bodies are impacted. At present, the
existence and persistence of contaminants downstream of the site are unknown.

Additional testing will be conducted on both the site surface water and sediments during
the RI/FS (Section 53). o

X

oo
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23 GEOLOGY

The Chemsol site is located in the lowland Piedmont physiographic province. The
site is underlain by the Passaic Formation of Triassic age, which is typically interbedded,
reddish-brown to gray sandstone, sDtstone and daystone (Figure 2-1). Bedrock drilling
conducted at and in the vicinity of the site has encountered primarily red shale. The Passaic

*

has been intruded by igneous rocks regionally. In the vicinity of Chemsol, no igneous
intrusions or contact metamorphic effects or alterations have been observed. Boring logs
from the site indicate bedrock is generally 3 to 14 feet below the ground surface. The
reddish-brown soils overlying the bedrock are residual, derived from the weathering of the
rock. They are composed of silt and clay with some sand.

The Passaic Formation regionally strikes northeast-southwest and dips approximately
ten degrees northwest. Studies conducted in the Passaic (see References, Section 9.0)
report that fractures occur primarily along bedding planes and at a near-vertical orientation.
Bedrock does not outcrop in the vicinity of the site; however, in 1983, Lancy cored the
bedrock at the site, which provided data on the subsurface conditions. Lancy described both
near-horizontal and vertical fractures in the bedrock cores; however, the strike of the
fractures was not described. Fractures occurred at a frequency generally between 20 and
30 per 5-inch core segment throughout the length of the 315-foot boring.

2.4 HYDROGEOLOGY

Information on the ground water has been gathered over the course of twelve years
during the installation and monitoring of nearly 50 wells. At the Chemsol site, a perched
ground zone water occurs in the overburden and the water table occurs in the bedrock
(Figure 2-2). The perched zone is located at the interface of the soil and top of weathered
bedrock. The perched zone may be hydraulically connected to the water table in the
bedrock by low primary porosity and fractures through the weathered bedrock zone, which o
acts as a semi-confining unit. The perched zone is generally found at a depth of less than -*•
five feet in monitoring wells located near the center of the site. Available boring logs o
indicate the perched zone does not occur at the western portion of the site. The saturated *~*
thickness of the perched water zone measured on March 13, 1991 ranges from 5.29 feet in £?

o
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the center of the site (OW-1) to 13.07 feet in the southeast corner of Lot IB (OW-10)
(Figure 2-3). The depth below grade of the bottom of the perched water zone ranges from
8.14 feet (74.06 feet above mean sea level, MSL) in the center of the site (OW-2) to 14.41
feet (66.08 feet above MSL) in the southeast corner of Lot IB (OW-10).

HLA, previously reported that the perched zone flows to the northeast, generally
following the slope of the bedrock surface. Water level contour maps for the perched zone
were constructed with water level measurements collected on March 13,1991 (Figure 2-3).

*

Perched zone surface elevations ranged from 70.51 feet above MSL at northern boundary
of Lot 1A (OW-11) up to 7734 feet above MSL in the center of the site (OW-2). These
data confirm HLA's earlier findings that the perched zone flows generally northeast. These
elevations also correspond with elevations of on-site surface water bodies taken from the
current topographic map of the site. This indicates that communication probably exists
between the perched zone and surface water bodies. Therefore, water in the perched zone
probably discharges to or recharges on-site surface water bodies.

In March 1991, slug tests were conducted on wells monitoring the perched zone.
Hydraulic conductivities calculated from the test results (Table 2-2) are typical of low
permeability material such as fine sand, or silt, clay, and sand mixtures. Insufficient water
level response and exposure of well screen to unsaturated material affected the test results
at some wells; therefore, the reported hydraulic conductivity values are considered
approximate.

The water table occurs in interconnected fractures in the bedrock beneath Chemsol
at depths ranging from 10 to 30 feet below grade. The fractures impart a secondary
permeability to the rock and provide flow paths through which the water moves. The flow
direction of the water table was reported by previous consultants to be to the southeast and
was believed to be influenced by the pumping wells at neighboring Parkway Plastics
(adjacent to and south of the site). The Parkway Plastics well reportedly ceased pumping
in December 1990.

Water table elevations measured on March 13, 1991, ranged from 60.12 feet above o
MSL in monitoring well TW-3 in the northwest corner of the site up to 68.36 feet above 2

MSL in the northern edge of Lot 1A (TW-11). As indicated by Figure 2-4, the potentiomet- g
ric surface of the water table appears to flow toward a trough-like feature on the site and M

then to the southeast. °
ro
GO
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TABLE 2-2

OVERBURDEN HYDRAULIC PROPERTIES
CHEMSOL, INC.

Well

OW-1

•ow-4
OW-10

OW-11

Open Interval•••:V : - . • ; • . : ; ; : , .^^^-^W^^mM^
(feet below grade)

3-8

5-10

5-15

4-14

Hydraulic Conductivity
\I^-;fpp:(Ie«t per day)

3.1E-02 (F)

3.5E-04 (F)

1.4E-02 (F)

6.5E-02 (F)
9.5E-01 (R)

NOTE:

Data from "Focused Feasibility Study, Interim Action for Ground Water," July 1991, Malcolm Pimie, Inc.

F - Falling head slug test analysis
R - Rising head slug test analysis

Additional information will be obtained during the RI/FS to enhance the current
understanding of the direction of ground water movement. (Well elevations will be
confirmed during the RI/FS as discussed in Section 5.0.)

Ground water occupying fractures in the Passaic Formation has historically been
used regionally as a residential and industrial water supply. This aquifer is commonly
referred to as the Passaic (formerly Brunswick) Formation. Well construction logs avaflable
for area wells indicate the Passaic yields from 10 to 190 gallons per minute (gpm) in the
vicinity of the site. These yields are estimates of well drilling contractors and long term
yields may vary.

AGES conducted a pumping test of the bedrock aquifer in July 1987 by pumping on-
site well C-l at 21 gpm for 71 hours. The aquifer response was typical of the fractured

oIE

oo
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zones of the Passaic Formation, with preferential drawdown along strike and shallow flow
simulating that of porous media. AGES calculated transmissivity and storativity values from
the pumping test data, which are presented in Table 2-3. Aquifer characteristics were also
calculated by HLA by observing the aquifer response when the Parkway Plastics wells
temporarily shut down in December 1989; these values are also presented in Table 2-3.

In addition, Lancy performed permeability testing of ten-foot zones of the C-l boring
after drilling. These data indicate the transmissivity of the bedrock generally ranges from

v

2 to 7 square feet per day to a depth of about 260 feet below grade. From this depth to the
bottom of the tested portion of the borehole (305 feet), the transmissivity decreases to less
than .08 square feet per day. These values are less than those obtained by HLA and AGES;
this may be due to the fact that Lancy's results are from pressure testing whereas HLA's
and AGES' results are from pump testing.

o

oo

o
O
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TABLE 2-3

WATER TABLE AQUIFER HYDRAULIC PROPERTIES
CHEMSOL, INC.

Well

DMW-3(1)

DMW-4(1)

DM-3(1>

TW-8(1)

TW-9(1)

C-l<2>

Open Interval
(feet below grade)

225-250

300-325

30-80

16-60

20-49

50-133

Transmisslvlty

iffi;^SPffiS;

200 (R)
157 (LA)

380 (R)
248 (LA)

435 (R)
241 (LA)

200 (R) '
205 (LA)

183 (R)
590 (LA)

147 (S)

Storatlvity

NA
5E-05

NA
2E-04

NA
IE-04

NA
4E-04

NA
3E-04

IE-03

NOTES:

1. Data from "Ground Water Characterization Report", September 1990, Harding Lawson
Associates.

2. Data from "Phase I Ground Water Investigation," Oaober 1987, AGES.

R - Recovery test analysis
LA - Leaky aquifer test analysis
S • Straight line approximation test analysis
NA - Not applicable

o
X
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23 GROUND WATER QUALITY

The ground water quality at and in the vicinity of the Chemsol site has been
investigated for almost twelve years. Available data from both the on-site and off-site wells
have been tabulated (Appendix A). A synopsis of on-site and off-site ground water sampling
events is provided in Table 2-4. The following paragraphs provide a summary of past

f

ground water monitoring activities. Events are discussed chronologically for clarity. These
data have then been used to assess trends in water quality with time and vertical and
horizontal variations in water quality. Currently, there are 45 wells at the site. (See Figure
2-3 and Plate 1) Construction data on each well are provided in Table 2-5.

For the purposes of evaluating whether a trend may exist in lateral distribution of
contaminants, nine compounds were selected for use in developing iso-contour maps. The
nine compounds were selected due to their high concentrations, frequency of detection,
frequency of analysis, and exceedence of cleanup standards. These nine include:

Benzene
Carbon Tetrachloride
Chloroform
1,2-Dichloroethane
1,2-Dichloroethene (trans- and total)
Methylene Chloride
Toluene
1,1,1-Trichloroethane
Trichloroethene

For the purposes of this Work Plan, the total of the individual concentrations of the nine
parameters is referred to as the "Total Short List" of parameters (TSL).

In June and July of 1980, NJDEPE sampled wells tapping the bedrock aquifer in the
vicinity of the Chemsol site. This included private wells in the vicinity of the site, which are
generally open from 50 to 150 feet below grade level, and the two Parkway Plastics industrial
wells located immediately south of the site, which are open to more than 300 feet. Plate 2 oi
provides the location of Residential Wells in the vicinity of Chemsol. All of the wells west 3

of the site and most of the wells east of the site contained at least one contaminant at a oo
concentration near the detection limit. These wells are not believed to be downgradient. ^
The I and R Metals well on South Clinton Street (east of the site), contained 116 ug/1 g
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TABLE 2-4

SUMMARY OF GROUND WATER SAMPLING EVENTS
(ON-SITE AND OFF-SITE)

Sampling
DM*

6 A 7/80

6 & 7/80

11/80

12/80

12/80

8/83

8/83

10/83

10/83

11/83

9/84

9/84

9/85

9/85

12/85

12/85

12/86

7/87

1/88

1/88

5/88

6/88

10/88

10/88

12/88

8/89

1/90

••• • • ' ' - v - ' ' . : ' ' ' ; ; . : • i;.^::>k'!::l:^::V::--
LBcatima " • ; . • : ; • ; • : ; ; ; : ? • ' : - - . i . ' : •'

Private wells surrounding site

MW1 AC-2

C-2

MWS2-7

Splits on samples MW 2-7 (above) •

MWs 2-4, 6 & 8

MW-3

MWt 2-8 & C-2

MW-3

C-l, Packer testing by 10-foot zone

TWs 1-8

Splits on samples TWs 1-8 above

TWs 1-13

Splits on samples TWs 9-13 above

TW-14 & TW-15
Pnvate wells surrounding cite

Splits on above samples

Parkway Plastics effluent

C-l (Time series from pumping test)

Parkway Plastics effluent

DMW1-4

DMW1-8

DMW5-8

Parkway Plastics effluent

OWs 1-4 & 10

TWs 1-4, 8 A 9

Pnvate wells surrounding site

Parkway Plastics effluent

.?:.};;•: Ir Sampkd Ijr '^j$\.^i
: ' - - ; : - ' <R*port«* By)

NJDEPE (Patterson, 1981)

Parterson, 1981

NJDEPE (Panersoo, 1981)

Patterson, 1981

NJDEPE (Pattersoo, 1981)

Lancy, 1983

Baron (Lancy, 1983)

Lancy, 1963

Baron (Lancy, 1983)

Lancy, 1984

Lancy (Tang. 1984)

NJDEPE, 1984

Lancy, 1986

NJDEPE, 1985

Lancy, 1986

NJDEPE, 1985

NJDEPE, 1991

ACES, 1987

NJDEPE, 1991

AGES, 1988

AGES, 1988

AGES, 1988

NJDEPE, 1991

AGES (HLA, 3/1989)

AGES (HLA, 10/1989)

NJDEPE, 1989

NJDEPE, 1991

•::i::Kttinb««r ;:::;-;
Sampks

17

2

1

6

6

S

1

8

1

17

8

8

13

S

S

5

1

7

1

4

8

4

1

5

6

4

1

Auljw CoMfoctod™

Selected VOCs

voo
Pesticide*/PCBs
BNAc

Selected VOCs

VOC*
Pestickles/PCBs
BNAs<2>

VOCsW

Selected VOCs

VOCs

Selected VOCs

VOCs

Selected VOCs

VOCs (EPA Method 624)

VOCs

VOCs

VOCs(2)

VOCs

VOCsW

VOQ

Selected VOCs

voa
Selected VOCs

Selected VOCs

Selected VOCs

voa
VOa (EPA Method 601 A
602)

VOa (EPA Method 524)

voaffi

voa

o
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TABLE 2-4

SUMMARY OF GROUND WATER SAMPLING EVENTS
(ON-SITE AND OFF-SITE)

Sampling
Dale

1/90

1/90

2/90

2 & 3/90

3/90

4/90

7/90

7/90

7/90

10/90

2/91

4/91

• Locatbm "•' "' • ' " • K ' i f - ' S I

Private wells surrounding site

Private wells surrounding site

DMWsl-8
(DMW-1, 3, 6, 7 also had time series)

TWsl-15

MW-101, Packer testing by 10-foot zone

Parkway Plastics effluent

Parkway Plastics effluent

MWs 102-104

TW-5, DMW-1 & 6, MW-101

Parkway Plastics effluent

Private wells surrounding site

OWs 1, 2, 4, 10, 11
TWs 1-15, C-l

iMi^-'StmfM-^rW-^
<Report*d By)

HLA (NJDEP. 1990)

Middlesex Co. DOH,
1990

HLA, 9/1990

HLA, 9/1990

HLA, 9/1990

NJDEPE, 1991

NJDEPE, 1991

HLA, 9/1990

HLA, 9/1990

NJDEPE, 1991

USEPA, 1991

MPL1991

Nonberof
Samples

4

17

8
8

16

16

1

1

4

4

1

3

22

Analyses Conducted™

VOCs (EPA Method 524)

VOCs (EPA Method 524 2)

VOCs (EPA Methods 601 &
602)

VOCs (EPA Methods 601 A
602)

VOCs (EPA Methods 601 &
602)

VOCs

VOCs

VOCs (EPA Method 601/
602)

Selected TCL/TAL (Pesti-
cides A PCBc only on
DMWs)

VOCs

VOCs

TCL/TAL, Conventional
Water Quality Parameters
•nd Parameters associated
with Surface Water Sampling
Program

NOTES:

1. Available analytical results for each sampling event are presented in Appendix A.
2. Data record analytical data, as presented, is incomplete (i.e., pages missing or original data sheets not provided)

O
I

O
O

O
0^
CJ
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TABLE 14

CONSTRUCTION INFORMATION FOR EX1STTNC WELLS

Wen
No.

OW-1
OW-2
OW-3
OW-4
OW-7"
OW-10
OW-11

MW-1
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8

TW-1
TW-2
TW-3
TW-4
TW-5
TW-SA
TW-6
TW-7
TW-8
TW-9
TW-10
TW-11
TW-12
TW-13
TW-M
TW-15

C-l
c-z^
DMW-1
DMW-2
DMW-3
DMW-4
DMW-5
DMW-6
DMW-7
DMW-8

MW-101
MW-102
MW-103
MW-104

Coastrac-
Hoa
Date

1965
1985
1985
1985
1985
1985
1985

1980
1980
1980
1980
1980
1980
1980
1980

1984
1984
1984
1984
1984
Unknown
1984
1984
1984
1985
1985
1985
1985
1985
1985
1985

1984
1963

1988
1988
1988
1988
1988
1988
1988
1988

1990
1990
1990
1990

Length of
Casing

(fed)

3
3
3
5 .
4
5
4

10
35
30
5

20
5

30
5

13
12
14
185
20
20
19
16.5
16
195
195
185
195
185
195
195

50
50

225
300
225
300
225
300
225
300

325
325
325
245

Length of
Strata or

Ope»
Bok

lateral
<fee<)

S
S
5
5
10
10
10

20
15
SO
5
40
35
30
35

52
48
36
305
25
25
26
335
44
295
44
295
295
305
395
405

83
255

25
25
25
25
25
25
25
25

15
15
25
20

Depth oT
Mortaring

lateral
(feet below

V»d«)

34
3-8
3-8
5-10
4-14
5-15
4-14

10-30
35-50
30-80

5-20
20-60

5-40
30-60

$-40

1345
12-60
14-50
185-19
20-45
20-45
19-45
165-50
16-60
195-49
195-60
185-48
195-49
185-49
195-59
195-60

50-133
50-305

225-250
300-325
225-250
300-325
225-250
300-325
225-250
300-325

325-340
325-340
325-350
245-265

I; : W.B : • • " : ;>•
Casing

Diameter
•ad Type

4'PVC
4'PVC
4'PVC
4'PVC
4'PVC
4'PVC
4'PVC

4* Sled
S* Steel
5* Steel
5* Steel
5* Steel
4* Steel
5' Steel
6' Steel

6* Steel
6* Steel
6* Sieet
6' Steel
6' Steel
6' Steel
6' Steel
6' Steel
6* Steel
6' Steel
6* Steel
6* Steel
6' Steel
6* Steel
6' Steel
6* Steel

3.25'Steel
6' Steel

6* Steel
6* Steel —
6' Steel
6* Steel
6* Steel
6' Steel
6' Steel
6* Steel

6' Steel
6' Steel
6* Steel
6' Steel

•::-:>-:U:":"::;'--:-£:;:!-.v::"'!

::::-?Totai':"::

Depth
<feet
below
trade)

8
8
6
10
14
15
14

30
SO
80
20
60
40
60
40

65
60
SO
49
45
45
45
SO
60
49
60
45
45
49
59
60

133
305

250
325
250
325
250
325
250
325

340
340
350
265

Drilling
Method

HSA
HSA
HSA
HSA
HSA
HSA
HSA

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Air Hammer
Air Hammer
Air Hammer
Air Hammer
Air Hammer
Air Hammer
Air Hammer
Air Hammer
Air Hammer
Air Hammer
Air Hammer
Air Hammer
Air Hammer
Air Hammer
Air Hammer
Air Hammer

CoredW
Unknown

Air Rotary
Air Rotary
Air Rotary
Air Rotary
Air Rotary
Air Rotary
Air Rotary
Air Rotary

Air Rotary
Air Rotary
Air Rotary
Air Rotary

1*P«f
Casiaf

dcvatloa
<*m
abort

MSL)a>

79.65
8Z20
78.08
8054
79.12
80.49
75.96

ABND
76.43
81.09
80.81
85.72
Unknown
77.99
77.15

9033
86.02
81.82
7853
7O3
76.44
78.62
8031
8532
80.48
80.20
75.95
75.93
7837
88.85
8254

79.99
ABND

85.63
85.27
80.68
80.63
79.08
79.45
7644
77.97

7952
77.91
8132
88.63

Sums
Active
Active
TBA
Active
TBA
Active
Active

ABND
TBA
TBA
TBA
TBA
TBA<»
TBA
TBA

Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active

Active
ABND

Active
Active
Active
Active
Active
Active
Active
Active

Active
Active
Active
Active

Inspecting
Consultant

Lancy
Lancy
Lancy
Lancy
Lancy
Lancy
Lancy

Pattenon
Patterson
Patterson
Patterson
Patterson
Pattenon
Patlerson
Patterson

Lancy
Lancy
Lancy
Lancy
Lancy
Lancy
Lancy
Lancy
Lancy
Lancy
Lancy
Lancy
Lancy
Lancy
Lancy
Lancy

Lancy
None

AGES
AGES
AGES
AGES
AGES
AGES
AGES
AGES

HLA
HLA
HLA
HLA

NOTE:

CHM 001 0632

1. Elevation data provided to EPA by Tang Realty in 1990.
2. Believed to have been damaged and inactivated.
3. Former Chemsol production well.
4. Boring originally cored to 315 feet. Grouted to 133 feet prior to 10/87.
TBA » to be abandoned due to compromised well integrity
HSA • Hollow stemmed augers
ABND « Reportedly abandoned
Summary based upon field inspection conducted 3/91 by MPI, review of original boring and monitoring well construction logs and summary prepared
by HLA in 'Groundwater Characterization Report,* 9/90.
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tetrachloroethene and 3160 ug/1 trichloroethene. Three wells south of the site contained
VOCs at concentrations near the detection limit. A Parkway Plastics well contained 2,751
ug/1 methylene chloride and elevated levels of several other compounds. In addition, one
of the wells, located at 10 Franklin Street in the Nova Ukraine area (located approximately
1000 feet south of the site), contained 44 ug/1 tetrachloroethene.

In July 1980, Patterson sampled the former Chemsol production well (C-2), open to
305 feet in the bedrock. (This sampling was repeated by the NJDEPE in November 1980.)

t

VOCs and SVOCs were detected at several orders of magnitude higher than in the private
wells. Pesticides and PCBs were analyzed for but were not detected.

In 1980, Patterson installed the eight MW-series wells (MW-1 through MW-8) in the
formerly active center of the site. The wells were open through both the perched zone and
the water table aquifer (from 5-80 feet). Seven of the wells (MW-1 through MW-7) were
sampled between June and December 1980. The ground water from all MW wells was
contaminated with VOCs similar to those detected in C-2; however, the majority of the wells
contained higher concentrations than found in C-2. It appears that most wells were
contaminated with SVOCs. In general, contaminant levels are very high in the center of the
site. Distribution of contaminants appears to decrease to the southeast. Tg, for each well
in 1980 has been mapped on Figure 2-5 to indicate the lateral distribution of contaminants
at the site. Two of the seven wells were contaminated with pesticides; PCBs were detected
in only one well (MW-2), which contained 770 ug/L The NJDEPE split those samples
collected in December. Patterson prepared a comparison of the analytical data which
indicated that the majority of analyses conducted by the NJDEPE had higher contaminant
concentrations than the analyses by Patterson.

In August and October 1983, Lancy sampled selected MW-series wells for VOC
analysis. The samples collected in August were of stagnant well water and were intended
to be used for a treatability study. Well C-2 was re-sampled in November. Generally, the
analytical results confirmed the suite of VOCs detected during December 1980. 0

Concentrations of most individual parameters and TSL in the wells varied by more than an 2

order of magnitude from the earlier sampling; however, the variation was not consistently o
higher or lower and may be a result of differences in the sampling and analytical procedures. ^
Although well C-2 was reportedly sealed at some time after October 1983, the sealing of this g

COwell will be confirmed as part of the RI. oo
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In November 1983, Lancy cored a test boring to 315 feet below grade in the location
that is now well C-1. Using a dual packer assembly, they pressure tested 10-foot intervals
to determine the variability in the permeability of the bedrock with depth. Each zone was
then pumped and, if sufficient water was removed, a ground water sample was collected and
analyzed for VOCs. T^ remained fairly consistent (about 50,000 ug/1) to 270 feet below
grade, although the concentration of individual parameters varied. If the packers did not
completely seal the borehole, detected contaminants may have been pumped from other
parts of the well. Below 270 feet, to the total tested depth of 300 feet, the total concentra-
tion of the indicator parameters was less than 10 ug/L Contaminants were similar to those
detected previously in the MW wells. Fifty feet of steel casing was reportedly added to
complete the boring as a well (C-1). The depth of the casing in well C-1 will be confirmed
during the RI.

In 1984 and 1985, 26 wells were installed at the site by Lancy. The new wells were
designed to monitor the perched zone (the OW-series wells) and the water table (the TW-
series wells). Eight TW-series wells were installed and sampled by Lancy in August 1984
(TW 1-8). Five additional TW-series (TW 9-13) wells were installed around the site
perimeter; these and the other eight TW-series wells were sampled in August 1985.

In December 1985, two more TW-series wells were installed and sampled (TW-14
and -15). The NJDEPE split some or all of the samples collected in 1984 and 1985. All
samples were analyzed for VOCs; the detected parameters were similar to those previously
detected in the MW-series wells. Wells located near the center of the site (TW-5) were the
most highly contaminated; individual compounds were frequently detected above 1,000 ug/1.
TSL ranged from 216 (TW-9 in the southeast corner of Lot IB) to 396,400 (TW-5 in the
center of the site) ug/1. At the upgradient northern and eastern site perimeters, no
contaminants were detected above detection levels. Contaminants were detected in wells
at the western and southern site perimeter, except at TW-14, which is off-site to the
southwest. TSL m perimeter wells was less than about 200 ug/L The concentrations of
individual and TSL remained fairly consistent in wells that were sampled in both 1984 and <J

•3.
1985. TSL distribution is mapped on Figure 2-6 using 1985 results.

As shown on Figure 2-6, very high concentrations of contaminants are observed in o
TSL m tne northeast corner of Lot IB. The contaminant distribution may be a function of

c
site operations (higher concentrations in areas where high concentrations of contaminants o
exist in the soils), or the ground water flow pattern.
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In December 1985, the two wells at Parkway Plastics and a private well south of the
site were sampled by Lancy (samples were again split with NJDEPE). Only the Parkway
Plastics wells contained contaminants. Tg, concentrations were 1,054 and 1,603 ug/1. In
addition, the wells contained up to 2,000 ug/1 tetrachloroethene (PCE), which is similar to
the concentration (2,751 ug/1) detected in 1980.

Well C-l was permanently sealed below approximately 133 feet below grade in either
late 1986 or early 1987. It is reported that in July 1987, AGES conducted a 72-hour
pumping test on C-l above 133 feet below grade. During the pumping test, water quality
samples were obtained to investigate variability in the concentrations of VOCs with time.
TSL remained fairly consistent (about 30,000 ug/1) during the test duration although the
concentration of individual parameters varied.

In 1988, AGES installed eight bedrock wells (DMW-series) to monitor ground water
quality in two zones beneath the TW wells. The wells were installed in clusters with existing
TW-wells around the center of the site and were open from either 225-250 feet or 300-325
feet below grade. (To date there are no wells open to the interval from 80-225 feet with the
exception of C-l which is open from 50-133 feet bgl.) Each DMW well was sampled twice
between January and June 1988 and the ground water analyzed for VOCs. The detected
parameters were similar to those detected in previously installed wells. However, T^
generally decreased an order of magnitude in each successively deeper well, though this
trend was not consistent in wells in clusters at TW-4 and TW-9.

In October 1988, samples were collected in five of seven OW wells (perched zone)
by AGES for VOC analysis. These are the first reported water quality data for these wells.
The suite of compounds identified was similar to that previously detected in other site wells.
However, TSL ranged from below detection levels to 460 ug/1, which is lower than in water
table (TW) wells.

In December 1988, selected TW wells were resampled by AGES. In most, the
parameters and concentrations detected were consistent with the results of the 1984 and
1985 sampling. However, T^ in TW-3 was approximately 1700 ug/1, which is three orders o

of magnitude higher than previously detected. This well is located at the northwestern site ^
edge. The results indicate that some of the selected parameters making up TSL may be o

o
emanating from a (secondary) off-site source. Alternatively, the increase could be a function *~*
of release of contaminants from soils due to high activity (numerous excavations were o

\i



conducted during 1988 as will be discussed in the following section) or of variability in
analytical precision and accuracy.

In August 1989, private wells in the site vicinity were sampled for VOCs by
NJDEPE. HLA and the Middlesex Co. Health Department also sampled residential wells
in January 1990. All but one of the wells were located in the Nova Ukraine area; however,
only three of the wells had been sampled previously. Of these, only the sample from the
well at 10 Franklin Street indicated concentrations significantly above detection levels. The
concentration of PCE in this well increased an order of magnitude from 1980 to 1989/1990.
The majority of the remaining wells contained no VOCs or contained PCE at concentrations
near the detection levels (though at times exceeding the MCL). Well samples from three
homes on Franklin Street (numbers 5, 9 and 15) and the home at 11 St. Michael Street
contained up to 310 ug/1 PCE.

Non-contact cooling water effluent fed by the Parkway Plastics wells was sampled by
Parkway Plastics from 1986 through 1990. TSL and PCE concentrations in these samples
were fairly consistent, but slightly lower than in 1985.

Between March and June 1990, HLA installed four wells (MW-100 series) that
monitor approximately the same two zones as the DMW-series wells (245-265 and 325-350
feet). During installation of MW-101, located less than 100 feet west of C-l, HLA used
packers to isolate ten-foot sections of the borehole to a total depth of 220 feet below grade.
Ground water samples were collected from each section for VOC analysis. Contaminant
levels were fairly consistent throughout the sampled intervals. As with C-l, this may have
been a result of ineffective packer sealing. The contaminants and concentrations were
similar to those observed during the packer testing of C-l (1983).

Between February and July 1990, all bedrock monitoring wells (except MWs 1 to 8)
were sampled at least once by HLA. Ground water from all wells was analyzed for VOCs.
TSL m tne TW-wells were similar to those previously detected. However, TW-1 contained
4,200 ug/11,2-dichlorobenzene (DCB), which had previously been detected at concentrations
near the detection level. DCB is not on the short list of parameters. Also, TW-1 is not x
believed to be downgradient of the site. T^ in TW-3 dropped three orders of magnitude

o
to the concentrations detected prior to the increase detected in 1988, suggesting the 1988 o
results may have been anomalous. Contaminants were also detected for the first time in o
upgradient wells TW-10 and TW-13, though near the detection limits. A new TW-series £

CO
well, TW-5A, was sampled for the first time in 1990. This well was installed sometime
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between 1986 and 1990 immediately adjacent to TW-5; though supporting documentation
is unavailable, it is generally believed that TW-5A was intended to replace TW-5, which had
been blocked. TW-5 was since rehabilitated and both wells were sampled in 1990. Though
the contaminants were similar, TQ. in TW-5A was half that detected in TW-5.

During 1990, contamination in the DMW wells was similar to that detected in 1988.
The drop in contaminant concentration with depth at TW/DMW-series well clusters was
also relatively consistent with the 1988 results. T^ in wells open from 225 to 265 feet below

v

grade (DMW- 13,5,7 and MW-104) are mapped on Figure 2-7. Tg. in wells open from 300
to 350 feet below grade (DMW-2,4,6,8 and MW-101,102,104) are mapped on Figure 2-8.
Contaminant levels are highest around DMW-1, but are prominent throughout the eastern
portion of Lot IB. Two DMW-series wells were also sampled and analyzed for pesticides
and PCBs. However, no pesticides or PCBs were detected. Only MWs 1-8 and C-2 had
previously been sampled for these parameters, as discussed previously.

During 1990, the MW-100 series wells were sampled for the first time. Those
installed at depths greater than 300 feet below grade generally contained the same
contaminants and concentrations as found in the DMW-series wells open below 300 feet
(Figure 2-8 ). The highest TSL are again found in Lot IB. MW-104 was installed south of
the site on the Parkway Plastics property and is open between 245 and 265 feet below grade.
This well contained 8700 ug/1 PCE, which is not on the short list, but which has been
consistently detected in the Parkway Plastics and in some residential wells. TCE was also
detected in MW-104 at low levels (52 ug/1).

During 1990, samples from four wells (TW-5, DMW-1, DMW-6 and MW-101) were
analyzed for inorganics. Ground water had not been previously analyzed for inorganic
parameters as part of site investigations. Twelve inorganics were detected in at least one
well at concentrations of 1 ug/1 to 200,000 ug/1. However, only aluminum, iron and
manganese exceeded existing or proposed secondary MCLs. The MCLs for these three
metals were exceeded at all wells, except DMW-1, which did not contain aluminum.

By February 1991, all but three residences in the Nova Ukraine area south of the £
site were connected to public water supply. These three residences were sampled in
February by the USEP A. VOCs occurred at concentrations near the detection limits. PCE 8i-*
exceeded the State MCL at one location (7 Carpathia Street).
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In April 1991, Malcolm Pirnie sampled five OW-series wells, C-l and all sixteen TW-
series wells as part of the Focused Feasibility Study. Ground water from all wells was
analyzed for TCL/TAL parameters and selected additional parameters. VOC concentra-
tions in three OW-wells in the center of the site (OW-1, OW-2 and OW-4) were greater by
several orders of magnitude over 1988 results. Concentrations continued to be lower than
in water table (TW-series) wells. The downgradient well (OW-11), which had not previously
been sampled, contained several contaminants near the detection limit. Tg, in the OW wells

9

from April 1991 is shown on Figure 2-9. SVOCs in OW-wells were generally higher than
in other site wells. Total concentrations ranged from 2 ug/1 in OW-11 to 11,394 ug/1 in
OW-1. Pesticides were also detected in the most highly contaminated OW-wells, but
concentrations did not exceed .MCLs. PCBs and dioxin were not detected in the ground
water. Inorganics were detected in all OW-series wells except OW-1, which was not
analyzed for metals. MCLs for metals were exceeded for lead (in OW-2 and OW-4), iron
(in all wells) and manganese (all wells except OW-10).

TSL in C-l increased from 1987 to 1991 by an order of magnitude. This well
currently contains the highest concentrations of VOCs at the site. Pesticides were also
detected in C-l, but concentrations did not exceed MCLs. PCBs and dioxin were not
detected. Inorganic parameters were detected, with exceedance of the ground water
standards for iron and manganese.

Contamination in TW-series wells remained similar to that detected in 1990. Less
DCB was detected in TW-1, but the concentration remained high. T^ in all perimeter wells
was generally at concentrations near detection levels. Isocontours of T^ in the TW-wells
and well C-l are shown on Figure 2-10. SVOCs in TW-series wells were generally lower
than in the perched zone (OW-series) wells. Total concentrations ranged from undetected
in TW-9, TW-11, TW-12, TW-13 and TW-15 to 1,573 ug/1 in TW-1. Pesticides, PCBs and
dioxin were not detected. Inorganics were detected in all TW-wells. MCLs were exceeded
for barium (in TW-2, TW-4 and TW-7), lead (in TW-1 and TW-14), iron (in all wells) and
manganese (in all wells). Inorganics in TW-5, which is the only well previously analyzed for o

I
inorganics, were relatively consistent with those detected in 1990. A summary of the existing ^
wells and the zones they monitor is provided in Table 2-6. o

o
0^>to
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TABLE 2-6

SUMMARY OF EXISTING WELLS
CHEMSOL, INC

•*

Well Series
OW

MW

TW

DMW- 1,3,5,7
MW-104

DMW-2,4,6,8
MW-101,102,103

C-l

Number
of Wells

7

7

16

5

7

1

SS'^fSlS
of Well

Overburden
Overbur-

den/Bedrock

Bedrock
Bedrock

Bedrock

Bedrock

Monitored
Interval

(Feet Below)
Ground Surface

3-15
5-80

12-65
225-265

300-350

50-133

Zone Monitored
Perched Zone
Perched Zone and
Water Table

Water Table

Moderately Deep

Moderately Deep

Water Table and
Upper Bedrock

NOTE:

MW-6 is believed to have been inactivated and is not included in this total. This will be confirmed during
the RI/FS.

C-2 (former Chemsol production well) not included.

In summary, VOCs are the most pervasive ground water contaminants at the site
and occur at the highest concentrations. Similar compounds occur in all contaminated wells.
Water in the perched zone is less contaminated with VOCs and more contaminated with
SVOCs than the water table wells. The bedrock aquifer becomes less contaminated with
depth. Furthermore, all the deepest wells at the site contain contaminants.

The highest levels of ground water contamination occur in the center of the site.
Contaminant concentrations have not changed significantly in this area between 1985 and
1991 except in C-l, where contaminant concentrations have apparently increased (C-l is
currently the most highly contaminated on-site well). Wells monitoring the water table at
the site perimeter contain much lower levels of contamination. MW-104, located on the
Parkway Plastics property (south of the site and south of the Parkway Plastics well) and

o
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monitoring a deeper zone of the bedrock aquifer, contains high concentrations of PCE.
PCE is detected on-site, but does not occur with great frequency nor at high concentrations.
This contaminant, however, is the most frequently detected in off-site wells, including the
Parkway Plastics wells.

2.6 SOIL CONTAMINATION

An unknown quantity of organic and inorganic chemicals were processed at the
Chemsol site during the 1950's and 1960's. Spills of unidentified fluids were documented
on the site during the period that the site was active. In addition, several fires and
explosions at the site have been documented. The site appears to have reached its peak
activity during the years 1961-1963. In all available aerial photographs, Lot 1A outside of
Lot IB appears undisturbed with wooded and shrub vegetation. However, Lot IB is nearly
completely cleared and heavily used west of Stream IB. Figure 2-11 is a schematic
representation of the past activities at the site based on historic aerial photographs. A small
clearing is seen in a circular pattern at the northeast corner within Lot IB and an apparent
impoundment is seen at the southeast corner of Lot IB. Additional areas of standing liquid
and mounded materials are found to the east and north of the fenced area. The areas of
standing liquid may have been low points topographically and may have been a point for
recharge to the overburden. Additionally, several areas of mounded material are found in
the southwest corner of Lot IB and west of the fence. The remainder of Lot IB is nearly
80 percent covered with drums, tanks, and mounded materials. Based on the EPIC photos,
it has been determined that the eastern 2/3 portion of Lot IB should be considered a
probable source of contaminants, via residuals that remain in the site soils due to past
activities at the site.

Data from previous investigations indicate that PCBs, VOCs, SVOCs and metals are
present in the soil. Based on the analysis of the EPIC photographs, it is probable that the
compounds in the site soil are residual contaminants remaining from the former chemical
reprocessing operations. The areas where the highest levels of contaminants are found x
correlate to those areas where past activities most frequently occurred. A detailed
discussion of past sampling is provided in the following paragraphs.

Patterson initiated soil sampling activities in 1980. Thirteen soD samples were o

collected from within Lot IB and analyzed for PCBs. NJDEPE collected split samples of *•
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the soil for PCB analysis. Patterson detected PCBs in 10 out of the 13 samples collected.
Patterson's data ranged from non-detect to 16 mg/kg. The samples collected by the
NJDEPE had concentrations ranging from non-detect to 50 mg/kg. PCB contamination was
found in the deepest samples collected (30 inches). PCBs above 1 ppm were found
consistently in which is now the fenced portion (center) of the site.

Lancy describes a more extensive sampling program in 1985 (on Figure 2-12).
Eighteen of the twenty four locations sampled indicated PCB concentrations greater than
1 mg/kg. PCB concentrations were found as high as 300 mg/kg in the eastern half of Lot
IB.

AGES collected additional soil sampling for PCB analysis in 1987. Samples were
collected from four intervals: 0-6 inches, 6-12 inches, 12-18 inches and 18-24 inches (Figure
2-12). PCB concentrations ranged from non-detect to 351 mg/kg. In 1987, a fence was
erected around the area in Lot IB believed to be the most highly contaminated. Based on
their 1987 sampling results, AGES began removing soils which were determined to have
PCB concentrations greater than 1 mg/kg (locations shown on Figure 2-13). During the soil
removal activities in the summer of 1988, buried waste was found and was also excavated
and removed by BES Environmental Specialists. The buried waste was described as drums,
bottles, jars, cans and wood. In total, approximately 7,900 cubic yards of soil and buried
waste were removed from the site. A summary of the removal activities is in HLA's
document titled Third Revision to the Work Plan for the Characterization of the
Unsaturated Zone and Confirmation of Removal of Buried Wastes and Contaminated Soils.
July 1990. Exact depths and locations of soil removal were not provided in the HLA
document. A bucket loader was used to scrape surface soils to "pre-determined" depths
from 6 to 24 inches below grade. A second phase of sampling indicated that contaminated
areas remained. These areas were excavated an additional 6 inches. In the areas where
buried wastes fvere found, excavations generally terminated at the bedrock surface (HLA
1990). The berms on the northern and eastern portions of the site were also sampled.'Soils
with PCB concentrations greater than 1 mg/kg were reported to have been excavated,
presumably to bedrock, although the depth was not described. i

Post-excavation sampling conducted by AGES, consisting of test pits, grab samples
o

and composite soil scrapings from areas as large as 100 square feet, demonstrated that °
contaminated soil remained on-site. The intent of post-excavation sampling was to Q

determine residual PCB levels in the soils. The post-excavation data presented in Appendix £
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C of HLA's document, however, include samples taken from stockpiled soils as well as
samples from newly exposed, un-excavated soils. Many post-excavation samples from
unexcavated soils showed PCB concentrations in excess of 1 mg/kg. HLA does not indicate
that any additional soil removal was conducted in the areas where post-excavation samples
revealed PCB concentrations greater than one mg/kg.

Significantly less data has been collected by previous consultants regarding soil
contamination by VOCs. VOCs were detected in three out of five samples collected from
Lot IB by Lancy in 1983. Compounds detected included benzene, ethylbenzene, toluene,
xylene, trichloroethene, tetrachloroethene and chlorobenzene. The contaminated soils were
found in the vicinity of well C-l (Figure 2-14). Additional VOC data were collected by
AGES during pre-excavation sampling. Volatile compounds were detected in five of the 14
samples collected from 11 locations. All samples containing VOCs were from locations
within the fenced area and were typically collected from a depth of six to twelve inches.
Contaminants included benzene, tetrachloroethene, ethyl benzene, chlorobenzene, 1,1-
dichlorobenzene and 1,4-dichlorobenzene. The samples which contained the highest
concentration of volatiles were found in locations shown to have PCB concentrations
exceeding 1 mg/kg. Sixteen samples were also collected for VOC analysis during the second
phase of AGES sampling. No VOCs were detected. The results of VOCs analysis are
provided in Appendix B.

The only metals data available are the EP Toxicity results performed on excavated
soils. Seven composite samples were collected'from the stockpiled soils. Lead concentra-
tions as high as 1126 mg/kg, barium concentrations as high as 127 mg/kg and arsenic
concentrations as high as 726 mg/kg were detected.

An electromagnetic survey was conducted by HLA in November 1989 to determine
potential locations of buried metal at the site. Ten anomalies were discovered. Their
locations are shown in Figure 2-15. Test pits in these areas revealed sections of iron pipe
and resinous material in some areas. No underground storage tanks were found.

2.7 BIOTA AND ENVIRONMENTAL RESOURCES

o
The Chemsol site has been described as heavily vegetated with areas of hydrophytic £

plants. National Wetlands Inventory (NWI) mapping for the Plainfield, NJ. quadrangle
indicates a Palustrine, Forested, Broad-leaved Deciduous (PFO1) wetland is present in the w
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northwest portion of the Chemsol site. This environment is likely to provide habitat for
wetland mammals, birds, reptiles and amphibians.

Ambrose-Dotty's Park, a County-owned park, is located along either side of Ambrose
Brook approximately 4,000 feet south and southeast of the Chemsol site. Lake Nelson is
situated along Ambrose Brook, approximately 1.5 miles south of the Chemsol site. The New
Jersey Surface Water Quality Standards for the entire length of Ambrose Brook and Lake
Nelson is FW2-NT (non trout). Currently, the designated uses of Ambrose Brook and Lake

*

Nelson includes:
maintenance, migration, and propagation of native biota;
primary and secondary recreation;
industrial and agricultural water supply;
public water supply after treatment as required by law; and,
any other reasonable use.

Haines Avenue Park, a relatively small municipal park, is situated at the intersection
of Ha ines Avenue and Stelton Road, approximately 1.0 miles southeast of the Chemsol site.
A second municipal park, Shadyside Park, is located about 1.9 miles to the southeast of the
site, between New Durham Road and 1-287. Ambrose-Dotty park is undeveloped and does
not currently have a water supply (Middlesex Co. Parks Department, personal communica-
tion, 1992). Nor are there water supplies at Haines Avenue Park (Piscataway Township,
personal communication, 1992) or Shadyside Park (Borough of South Plainfield, personal
communication, 1992). Water facilities at Spring Lake are supplied by the Middlesex
County Water company (Middlesex Co., personal communication, 1992). Spring Lake
County Park is located approximately 2.5 miles northeast of the site.

Data on the chemical characteristics of on-site biota have not been collected by
previous consultants. Section 5.3 contains a description of the Ecological Investigation work
proposed as part of this Work Plan for the purpose of documenting existing conditions.

2.8 AIR QUALITY
o
I
12Odors at the site were noted during field activities for the FFS (April 1991). Odors

have been reported to emanate from the southeast corner of the fenced portion of Lot IB. g
I ^

During EPA's site visit in December 1990, the ambient air quality was monitored with a
oa-
01
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paniculate meter and a photoionization detector with an 11.7 eV probe. No readings above
background were measured.

The climate of the area surrounding Piscataway is classified as continental with only
minor influences from the Atlantic Ocean. Summer temperatures rarely exceed 100° F but
frequently reach the low 90's. The average daily maximum temperature of 86° F occurs
during the month of July. Winter readings below O°F are infrequent. The average daily
minimum temperature is 20* F during January.

9

Precipitation in the area averages about 45 inches per year. The heaviest rains
normally occur during the summer growing season of July and August. Snowfall averages
approximately 27 inches per year, but this number can vary significantly from year to year.

Winds are generally out of the southwest. During winter, winds from the west-
northwest predominate. .

2.9 DEMOGRAPHICS AND LAND USE

The Township of Piscataway is located in Middlesex County in central New Jersey.
The Township experienced growth in population and in residential units during the period
from 1980 to 1990. In 1980, the resident population of Piscataway was 42,223 persons (U.S.
Bureau of the Census, 1980). The unofficial 1990 U.S. Census population for Piscataway
is 46,298 persons for an increase over the 1980 population of 4,075 residents (i.e., a 9.7
percent increase). Population projections for Piscataway anticipate an increase of 650
persons by the year 1993 and 750 by the year 2000 (Middlesex County Data, 1986).

Tract and block group data from the 1990 U.S. Census have been requested from
the U.S. Census Bureau but have not been received as of the date of this work plan. These
data will be required for Task 6, Public Health Evaluation, of the RI/FS in order to identify
the number of persons currently residing or expected to reside within a one-half to three-
mile radius of the site.

In 1978, the site was rezoned from industrial to residential use. Land use in the
vicinity of the site is commercial and residential. Single family residences are located i
immediately west and northwest of the site. Industrial and retaD/wholesale businesses are

o
located south and east of the site. An apartment complex is located north of the site. o

en
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3.0 INITIAL EVALUATION

In this section, a preliminary assessment is made of the types and volumes of waste
present, the potential migration pathways, and risks, so that probable response action can
be determined. Federal and state environmental and public health requirements which are
applicable or relevant and appropriate to the site are identified. Remedial actions which
could mitigate risks and meet regulatory requirements are identified.

3.1 TYPES AND VOLUMES OF WASTE PRESENT

The available data on Chemsol suggest that the following conclusions can be made
regarding the types and volumes of waste present at Chemsol:

• The most highly contaminated ground water is located on-site to 130 feet
below grade and is being addressed by the interim remedy. Ground water
to 350 feet has been observed to be contaminated.

• Soils throughout the eastern two-thirds of Lot IB including two small areas
east of the stream, are presumed to be contaminated. The depth of
contamination is unknown. PCBs have been detected throughout this area
at levels from non-detect to 351 mg/kg. Several soil parcels in the fenced
area have been previously excavated. However, data do not indicate that all
contaminated soils have been removed. VOCs, lead, and barium have also
been detected on-site.

• Surface water and wetlands are located on-site. The nature and extent of
contamination in the surface water, wetlands, and sediments is unknown.

Presently, the volumes of contaminated soils and ground water cannot be estimated.

32 POTENTIAL PATHWAYS OF CONTAMINANT MIGRATION

Potential migration pathways exist via the soil, ground water, surface water, and air.
Contaminants released from the overburden may be carried to surface water bodies as <->

x
runoff, may be volatilized or carried into the air on dust particles, or may infiltrate to the 3

perched zone. Workers or visitors to the site could come into direct contact with the soil o
and could be exposed to contaminants through dermal contact, ingestion, or inhalation. ^
Contaminants following the ground water pathway could migrate through the perched zone £

yi<^
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to the water table and eventually to water supply wells. Nearby homeowner wells in the
Nova Ukraine area of Piscataway are contaminated. Although a municipal water supply has
been provided to the Nova Ukraine area, the potential remains for off-site contact with the
contaminated groundwater since residents may continue to use these or other wells in the
vicinity of the site. Finally, site biota may be exposed to contaminants released into the
food chain via contaminated soil, surface water, and sediment

A conceptual site model is presented in Figure 3-1. The model is based on the
existing data, site hydrogeology and current site uses. The site model depicts the suspected
sources, release mechanisms, pathways and receptors. While many receptors are
conceptually possible, the most significant receptors are highlighted by shading on the

•

diagram.

33 PRELIMINARY IDENTIFICATION OF PUBLIC HEALTH AND
ENVIRONMENTAL IMPACTS_____________________________

This section presents a summary of the public health and environmental risks
associated with the site. This summary is based upon the distribution and concentrations
of contaminants, site history, land use, demography, hydrogeology and other data presented
in this Work Plan. The baseline risk assessment will be prepared according to the
methodologies outlined by the Risk Assessment Guidance for Superfund, Part A, Volumes
1 and 2.

During the FFS, EPA conducted a qualitative risk assessment of the shallow water
table aquifer (to 130 feet below grade). The conclusion of that risk assessment was that the
Chemsol site is highly contaminated with a wide variety of compounds at levels which far
exceed applicable standards. If uncontrolled, such contaminants wfll continue to migrate
from the site via ground water and surface water, potentially affecting receptors through
ingestion, inhalation and dermal contact.

Although a complete investigation of the Chemsol site has not been conducted to
date, the available data suggest likely, or suspected, source areas. Historical information o
and available site data indicate that the entire eastern two-thirds of Lot IB is a primary ^
concern and a probable remaining source. The primary release mechanism is via direct
drainage or seepage into the underlying soils and perched zone. The underlying soils and ^
perched zone then become a secondary source for environmental releases. The potential 0om

SJ
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mechanisms for releases from the soil as a secondary source include discharge to ground
water, surface water or the air.

A preliminary list of compounds has been compiled from those contaminants
identified at the site due to their potential to pose a risk to human health. These
compounds are listed in Table 3-1 according to their site matrices. These compounds were
selected based upon the following criteria:

• Frequency of detection

• Measured concentration relative to background levels and/or relevant
ground water and drinking water standards

• Toxicity

• Availability of lexicological criteria

• Quality of analytical data

Only the currently available sample and analytical data were evaluated to select
potential chemicals of concern. Further sampling and analysis to be performed in the RI
as described in Section 53 will refine the selection of chemicals of concern. In addition,
actual exposure to these chemicals via migration pathways will be evaluated in the RI.

o
I
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TABLE 3-1

PRELIMINARY INDICATOR COMPOUNDS
CHEMSOL, INC

- '• • Chemical ^^^1^;;^^,':
ORGANICS:
Benzene
Carbon Tetrachloride
Chloroform
1,2-Dichloroethane
1,1-Dichloroethene
Trans- 1 ,2-Dichloroethene
Methylene Chloride
Methyl Isobutyl Ketone
Phenol
Tetrachloroethene
Toluene
Trichloroethene
Xylene

INORGANICS:

Arsenic
Lead
Zinc

POLYCHLORINATED BIPHENYLS

ii!Mi-:r Matrices fa m^ri.;.
W»lch Detected

GW, SD,-S
GW, SD, S

GW, SD
GW, S

GW
GW, SD

GW
GW
GW

GW, SD, S
GW, SD, S
GW, SD
GW.S

GW, S
GW,S

GW

GW, SD, S

GW « Ground Water
SD - Sediment
S - Soil

3.4 PRELIMINARY IDENTIFICATION OF APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS (ARARs)______________________

This section provides a preliminary determination of the federal and state
environmental and public health requirements that are potentially applicable or relevant and
appropriate to the selection of a remedial action for the site. In addition, this section
presents an identification of other federal and state criteria, advisories and guidance (i.e.,
to be considered) that could be used for evaluating remedial alternatives to be developed
during the FS.

3-4
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3.4.1 Definition of ARARs
ARARs are dassifled as either applicable, or relevant and appropriate. Other

guidance and regulations may be classified as TBCs.

Applicable Requirements
Applicable requirements refer to those Federal or State requirements that would be

legally enforceable. An example of an applicable requirement would be,the Safe Drinking
.Water Act's Maximum Contaminant Levels (MCLs) for a site that causes contamination of
a public water supply.

Relevant and Appropriate Requirements
Relevant and appropriate requirements are Federal or State standards, criteria or

guidelines that are not legally enforceable at the site, but which address problems so similar
to those on-site that their application is appropriate. During the FFS process, relevant and
appropriate requirements are intended to have the same weight and consideration as
applicable requirements.

To Be Considered
Other Federal and State guidance documents or criteria that are not generally

enforceable but are advisory are "to be considered" during the FFS process. For example,
where no specific ARARs exist for a chemical or situation, or where such ARARs are not
sufficient to be protective, guidance documents or advisories may be considered in
determining the necessary level of cleanup for protection of public health and the
environment.

ARARs and TBCs are further categorized as either chemical-specific, location-
specific or action-specific.

Chemical Specific
Chemical-specific requirements define acceptable exposure levels for specific °

hazardous substances and therefore may be used as a basis for establishing preliminary
remediation goals and cleanup levels for chemicals of concern in the designated media.
Chemical-specific ARARs and TBCs are also used to determine treatment and disposal
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requirements that may occur in a remedial activity. In the event a chemical has more than
one requirement, the more stringent of the two requirements wfll govern.

Location Specific
Location specific requirements set restrictions on the types of remedial activities that

can be performed based on site-specific characteristics or location. Alternative remedial
actions may be restricted or precluded based on Federal and State site laws for hazardous
waste facilities, proximity to wetlands or floodplains, or to man-made features such as
existing landfills, disposal areas and local historic landmarks or buildings.

Action Specific
Action specific requirements set controls or restrictions on the design, implementa-

tion and performance of remedial actions. They are triggered by the particular types of
treatment or remedial actions that are selected to accomplish the cleanup. After remedial
alternatives are developed, action-specific ARARs and TBCs that specify performance
levels, as well as specific levels for discharges or residual chemicals, provide a basis for
assessing the feasibility and effectiveness of the remedial action.

The requirements identified below have been identified as being potentially ARAR
and TBC material, based upon the EPA's post-SARA (Superfund Amendments and
Reauthorization Act) interim guidance and the National Contingency Plan (NCP) that
addresses the development and utilization of ARARs. ARARs and TBCs are used primarily
during the FS to conduct a detailed evaluation of the remedial alternatives. The Statute
requires that any remedial action shall attain:

Any standard, requirement, criterion, or limitation under any federal
environmental law; or

Any promulgated standard, requirement, criterion, or limitation under a state
environmental or facility siting law that is more stringent than any equivalent 5.
federal standard, requirement, criterion, or limitation, which is legally 3

applicable to the contaminant or relevant and appropriate under the
particular circumstances. o
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The purpose of this requirement is to ensure that selected remedies are consistent
with both federal and state environmental requirements.

3.4.2 Consideration of ARARs During the RI/FS
ARARs will be considered at the following intervals during the RI/FS:
1. Scoping of the RI/FS: Identify chemical-specific and location-specific

ARARs on a preliminary basis to plan the site characterization sampling
locations and analytical Data Quality Objectives (DQOs) (including any
required Special Analytical Services (SAS)).

2. Site characterization and risk assessment phases of the Remedial Investiga-
tion: Identify the chemical-specific ARARs and "to be considered" (TBC)
material and location-specific ARARs more comprehensively and use them
to help determine cleanup goals.

3. Development of remedial alternatives in the FS Report: Identify action-
specific ARARs for each of the proposed alternatives and consider them
along with other ARARs and "to be considered" material

4. Detailed evaluation of alternatives: Examine all the ARARs and "to be
considered" material for each alternative as a package to determine what is
needed to comply with laws and regulations and whether or not compliance
is expected.

5. Selection of remedy: Select an alternative able to attain all ARARs, unless
one of the six statutory waivers is invoked.

6. Remedial design: Ensure that the technical specifications of remedy
construction attain ARARs.

As the RI/FS process continues, the list of ARARs will be updated as guidance is
issued by the State. ARARs will be used as a guide to establish the sampling strategy and
the appropriate extent of site cleanup; to aid in scoping, formulating and selecting proposed
treatment technologies; and to govern the implementation/operation of the selected action.
Primary consideration should be given to remedial alternatives that attain or exceed the o

requirements found in ARAR regulations. At each interval, ARARs are identified and 3
utilized by taking into account the following: o

• Contaminants suspected to be at the site. *""
• Chemical analyses to be performed. g

0s

• Types of media to be sampled. w
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• Geology and other site characteristics.
• Use of the resource/medium.
• Level of exposure and risk.
• Potential transport mechanism ARARs.
• Purpose and application of the potential ARARs.
• Remedial alternatives that will be considered for the site.
• Future use of the site.

?

3.4 J Potentially Applicable or Relevant and Appropriate Requirements
The NCP defines applicable requirements as the federal and state requirements for

hazardous substances that would be legally binding at the site if site response were to be
undertaken, regardless of CERCLA (Comprehensive Environmental Response, Compensa-
tion, and Liability Act) Section 104. Relevant and appropriate requirements are defined as
those federal and state requirements that, while not directly applicable, apply to facilities
or problems similar to those encountered at this site, so that their use is well suited. In
other words, requirements may be relevant and appropriate if they would be applicable
except for jurisdictional restrictions associated with the requirements. With respect to the
selection of remedial alternatives, relevant and appropriate requirements are to be afforded
the same weight and consideration as applicable requirements.

The following federal and state regulatory requirements are potentially applicable
or relevant and appropriate to the site:

CONTAMINANT-SPECIFIC

Federal

• Resource Conservation and Recovery Act (RCRA) Ground Water
Protection Standards and Maximum Concentration Limits (40 CFR 264,
Subpart F).

• Clean Water Act, Water Quality Criteria (Section 304) (May 1,1987 -Gold
Book)

o
• National Ambient Air Quality Standards (NAAQS) (40 CFR 50) i

• Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) (40 CFR g
141.11-.16) ^
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• RCRA TCLP and Land Ban Requirements for Landfilling (40 CFR 261)

New Jersey

• New Jersey Ground Water Quality Standards (NJAC 7:9-6)

• - New Jersey Safe Drinking Water Act Maximum Contaminant Levels (MCLs)
for Metals and A-280 chemicals (NJAC 7:10-16)

• New Jersey Surface Water Standards (NJAC 7:9-4)

• New Jersey RCRA Ground Water Protection Standards (NJAC 7:26-1)

• New Jersey Ambient Air Quality Standards (NJAC 7:27-13)

LOCATION-SPECIFIC

Federal

• Executive Order on Wetlands Protection (CERCLA Wetlands Assessments)
No. 11990.

• National Historic Preservation Act (16 USC 470) Section 106 et seq. (36
CFR 800)

• RCRA Location Requirements for 100-year Floodplains (40 CFR 264.18(b)).

• Fish and Wildlife Coordination Act (16 USC 661 et seq.)

• Clean Water Act Section 404 and Rivers and Harbor Act Section 10
Requirements for Dredge and Fill Activities (40 CFR 230)

• Army Corps of Engineers Regulations for Construction and Discharge of
Dredged or Fill Materials in Navigable Waterways (33 CFR 320-330).

• Wetlands Construction and Management Procedures (40 CFR 6, Appendix
A)

New Jersey

• New Jersey Freshwater Wetlands Act and Requirements (NJSA 13:98-1)

• Flood Hazard Control Act Requirements (Stream Encroachment) (NJAC o
7:8-3.15 and NJSA 58:16A-15 et seq.) 1

• New Jersey Water Pollution Control Act Water Quality Certification g
Requirements (NJSA 58: 10A1 to 13) ^
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ACTION-SPECIFIC

Federal

RCRA Subtitle C Hazardous Waste Treatment Facility Design and
Operating Standards for Treatment and Disposal Systems, (Le., landfill,
incinerators, tanks, containers, etc.)(40 CFR 264 and 265) (Minimum
Technology Requirements)

RCRA Subtitle C Closure and Post-Closure Standards (40 CFR 264, Subpart

RCRA Ground Water Monitoring and Protection Standards (40 CFR 264,
Subpart F)

RCRA Manifesting, Transport and Recordkeeping Requirements (40 CFR
262)

RCRA Wastewater Treatment System Standards (40 CFR 264, Subpart X)

RCRA Corrective Action (40 CFR 264.101)

RCRA Storage Requirements (40 CFR 264; 40 CFR 265, Subparts I and J)

RCRA Subtitle D Nonhazardous Waste Management Standards (40 CFR
257)

Off-Site transport of Hazardous Waste (EPA OSWER Directive 9834.11)

Reinjection Requirements (EPA OSWER Directive 9234.1-06

RCRA Excavation and Fugitive Dust Requirements (40 CFR 264.251 and
264.254)

Safe Drinking Water Act, Underground Injection Control Requirements (40
CFR 144 and 146)

RCRA Land Disposal Restrictions (40 CFR 268) (On- and off-site disposal
of excavated soil)

Clean Water Act - NPDES Permitting Requirements for Discharge of o
Treatment System Effluent (40 CFR 122-125) §

Effluent Guidelines for Organic Chemicals, Plastics and Resins (Discharge o
limits) (40 CFR 414) ^

Clean Water Act Discharge to Publicly Owned Treatment Works (POTW) g
(40 CFR 403) £
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• National Emission Standards for Hazardous Air Pollutants (NESHAPs) (40
CFR 61)

• DOT Rules for Hazardous Materials Transport (49 CFR 107,171.1-171.500)

• Occupational Safety and Health Standards for Hazardous Responses and
' General Construction Activities (29 CFR 1904,1910,1926)

New Jersey

• New Jersey RCRA Standards for the Design and Operation of Hazardous
Waste Treatment Facilities (i.e., landfills, incinerators, tanks, containers, etc.)
Minimum Technology Requirements (NJAC 7:26-1 et seq.)

• New Jersey RCRA Closure and Post-Closure Standards (Clean Closure and
Waste-In-Place Closure) (NJAC 7:26-1 et seq.)

• New Jersey Ground Water Protection and Monitoring Standards (NJAC
7:26-1 et seq.)

• New Jersey Volatile Organic Substances Air Emissions Control Require-
ments (NJAC 7:27-16)

• New Jersey Incineration Standards (NJAC 7:27-11)

• New Jersey Nonhazardous Waste Management Requirements

• New Jersey Pollution Discharge Elimination System (NJPDES) and Effluent
Limitations (NJAC 7:14A Appendix F)

• New Jersey Toxic Substances Air Pollution Control Requirements (NJAC
7:27-17)

• New Jersey Pretreatment Requirements for Sanitary Sewer Discharges

• New Jersey Air Pollution Definitions and General Provisions (NJAC 7:27-5)

• New Jersey Soil Erosion and Sediment Control Act Requirements (NJSA
4:24-42 and NJAC 2:90-1.1 et seq.)

• Middlesex County Utilities Authority (MCUA) local laws, applicable to x
pretreatment and discharge to the sewer system. "^

oo
3,4.4 Potential To Be Considered" Material
When ARARs do not exist for a particular chemical or remedial activity or when the <?•

existing ARARs are not protective of human health or the environment, other criteria,
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advisories and guidance may be useful in designing and selecting a remedial alternative.
The following criteria, advisories and guidance were developed by the EPA and other
federal and state agencies.

Federal

• Safe Drinking Water Act National Primary Drinking Water Regulations,
Maximum Contaminant Level Goals (MCLGs)

• Maximum Contaminant Levels Coals (56 CFR 3256, January 30, 1991, 50
Federal Register 46936-47022, November 13, 1985)

• Proposed Federal Air Emission Standards for Volatile Organic Control
Equipment (52 Federal Register 3748) (air stripper controls)

• Proposed Requirements for Hybrid Closures (combined waste-in-place and
clean closures) (52 Federal Register 8711)

• USEPA Drinking Water Health Advisories

• USEPA Health Effects Assessment (HEAs)

• TSCA Health Data

• Toxicological Profiles, Agency for Toxic Substances and Disease Registry,
U.S. Public Health Service

• Policy for the Development of Water-Qualiry-Based Permit Limitations for
Toxic Pollutants (49 Federal Register 9016)

• Cancer Assessment Group (National Academy of Science) Guidance

• Ground Water Classification Guidelines

• Ground Water Protection Strategy

• Waste Load Allocation Procedures

• Fish and Wildlife Coordination Act Advisories o

• Federal Guidelines for Specification of Disposal Site for Dredged or Fill 2

Material o
o

• Proposed RCRA Corrective Action Regulations (July 27,1991)
o

New Jersey <^
• co

• New Jersey Soil Cleanup Level Standards
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3.4.5 Potential Contaminant-Specific ARAR Levels For Ground Water and Soil
Table 3-2 provides a numerical listing of potential contaminant-specific ARARs and

TBCs for the site ground water compared to analytical levels observed at the site during
April 1991.

3.4.6 Preliminary Scoping of ARAR Impacts
The following are the ARARs that may significantly impact the selection of a

remedial alternative at the Chemsol site.
CONTAMINANT-SPECIFIC

Federal

• Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (40 CFR
141.11-141.16)

• Clean Water Act (CWA) Water Quality Criteria (Sec. 304 CWA)

• Resource Conservation and Recovery Act (RCRA) Maximum Concentration
Limits and Ground Water Protection Standards (40 CFR 264.94)

New Jersey

• Safe Drinking Water Act (NJSDWA) Maximum Contaminant Levels for
Hazardous Contaminants (NJAC 7:10-16)

• Water Pollution Control Act and Water Quality Planning Act Ground Water
Quality Criteria (NJAC 7:9-6)

• Pollutant Discharge Elimination System (NJPDES) Discharges to Ground
Water (DWG) Maximum Concentration of Constituents for Ground Water
Protection (NJAC 7:14A)

ACTION-SPECIFIC

Federal

• CWA Pollutant Discharge Elimination System (NPDES) Requirements
o

• RCRA Land Disposal Restrictions (40 CFR 268) i

• DOT Rules for Hazardous Materials Transport (49 CFR 107,171) g
>->

• Clean Air Act National Emissions Standards for Hazardous Air Pollutants
(NESHAPs) (40 CFR 61) g
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TABLEM
Comparison of Qround Water Quality Data to ARAR'e and Other Criteria

Chemeol. Inc., Piecataway, New Jersey

Chemical
VOLATILE OBGANCS ;
Acetone " '" • • - • • • • • " " • • • • • •
Benzene
2-Butanone
Carbon Ditulflde
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
1.1-Oiehloroethane
1 ,2-Oichloroethane
1.1-Oichloroethene
Iran t-1 j-Dichloroethene
1.2-Oichloroethene (total)
1 ,2-Dichloropropane
Ethylbenzene
2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride
1.1 ,2.2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1.1-Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloro*th*n«
Trichlorofluoromethane
Vinyl Chloride
Xylenet (lota!)
BEWrvOLATlLE ORQANICS
Acenaphthene
Acrolein
Jenzoic Acid
Jutylbenzylphthalate
2~Chloroph»nol
5ib»nzofur«n
1 ̂ -Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Oichlorobenzene
2.4-Oichlorophenol
Oiethylphthalate
Dimethyl Phthalate
2.4-Oimethylphenol
Di-n-Butylphthalate
Di-n-Octylphthalate
1 J-Diphenylhydrazine
bit (2-ChloroethyO Ether
Hexachloroethane
leophorone
2-MethylnaphthaIene
2-Methylphenol
4-Methylphenol
Methyl Itobutyl Ketone

FF8 DATA
April. 1M1

Higheat
Frequency of Concentration Well

Detection (ug/T) Location
. ' . . . : - • . : : ':••': .-.'• '•:'•':: :•: :-.-:•-• •: '.'•:--. :^:':..;' ':':;.; '•:::'';::.:..:-̂ :̂:;;-:-.v":. .;:.:;•• "V:"-

1/22 H,OOOD C-1
14/22 17,000 D C-1
•V22 10.000 D C-1
4/22 «10J C-1
1102 M.OOOJ TW-7
•V22 i.600 C-1
V22 —— ——
16/22 H.OOO C-1
^w^a MO c-1
11/22 11.000 C-1
1/22 2.SOOJ C-1
NA —— ——

14/22 10,000 0 TW-OS
V22 JOOJ C-1
7/22 1600 C-1
1/22 180 J C-1
6/25 10.000 C-1
1/22 8.200 BJ TW-04
AV22 1.400 C-1
12/22 1JOO C-1
•V22 M.OOO D C-1
7/22 1.600 DJ C-1
V22 160 J C-1
17/22 120.000 D C-1

NA —— ——
6/22 450 J C-1
1/22 6,800 J C-1

N2, - ' • - • • • . — ' • • • -•••__ •-
0«1 —— ——
0/21 —— ——
6/21 73 TW-14
1^1 »J TW-OS
0«1 —— ——
•V21 1400 TW-01
6/21 42 OW-04
8/21 110 OW-04
2/21 660 C-1
8/21 690 C-1
1/21 69 J C-1
1/21 J8J C-1
1/21 160 J C-1
0/21 • — ——
NA —— ——

7/21 1.1 00 D C-1
4/21 78 TW-07
•V21 00 C-1
a/21 11 OW-04
601 6*0 C-1
6/21 460 C-1
NA —— ——

FEDERAL
•OWA

Value
(ug/T) Criterion

• MCL

• MCL
100 MCL

100 a MCL

• MCL
7 MCL

100 MCL
70 e MCL

C MCL
700 MCL

S pMCL

6 MCL
1,000 MCL
200 MCL
6 pMCL
S MCL

1 MCL
10,000 MCL

v---::::-'f:>":;:: -:•>>. ' • • . ^ . • • • - • - • : - ' - :

«

100 pMCL

600 MCL
600 MCL
76 MCL

NJ
SDWA

MCL
(ug/l)

1

, *
4

100 a

1
1

iob
10
6

1

1

M

1

1
44

600
600

USEPA Health
Advisory

(ogfl)

100

7
100
70 e

700

1.000
100
a

10,000

40

600

76
10

6,000

1
100

oI

oo

oo
N̂l
o



TABLE 2-2
Comparison of around Watar Quality Data to ARAR'a and Othar Criteria

Chamaot, Inc.. Piaeataway. Naw Jaraay

Chamleat
BEMTOLATIU: ORGAHCS V;;i
. . .• .-.-.• . . . . ....... .-.v.v.-.v. .-.v.v.-.v.v.v.v.w.vK'W'

Naphthaline
Nitrobanzana
2-Nitiophanol
4-Nitrophanol
Phanol
bit (2-Ethythaxyt) Phthalata
1 i ,3-Trichlorobanz*na
1 ,2,4-Trichlorobanzana
2,4,6-TriehlOfOphanol
PESTICIDES AND PCBa " i;
a-BHC
b-BHC
d-BHC
0-BHC
4.4'-ODD
4.4'-ODE
Endomlfan 1
Htptachlor apoxida
PCB-124*
INORGANICS
Aluminum
Antimony
Artcnic
Barium
Calcium
Chromium
Cobalt
Coppar
Cyanida
Iron
taad
Migntiium
Manflanaaa
Mtreury
Niekal
Potattium
Salanium
Sodium
Vanadium
Zinc

FFS DATA
April, 1»»1

Highaat
Fraquaney of Concantratton Wall

Dataction (ug/l) Location
WMiM^^^M^^^^^^^^^^t

•V21 110 J C-1
Ml MO C-1
t/21 t20 C-1
1/21 14 J OW-02
Ml 1WO C-1
•V21 <9J OW-01
NA —— ——
Ml 110 J C-1
one — —

• : -.•.; . - •.-.;.•.... -.-...-.- :.-.-.-...-- •;.--: ;x-x ••••'-:••-: :•:•:-••'•: •-:-:. .:->:•»••:•:•:•:•:•:•;-: :•:•:•:•;•:
• • • • : - ; :. ... : • • : : .':'••:• '••'• '••':•.':•':'.• :•;<:•.'•':'• ;.v + ';':•-'•: .";••-•;:":••-:•.•. :::-\:-.;.:X::,.::

"MI" • ' •• ' ••""•" joi.4j'N """""" 'c-i'"""
1/21 0.044 J OW-02
4/21 0.0*4 N ' C-1
M1 0.025 JP TW-04
1/21 0.0062 JN TW-03
1/21 O.OOMJN TW-M
1/21 0.00*7 JN TW-05
V21 0.011 JN OW-01
0/21 —— ——

21/21 21.100 OW-04
1/21 474 J C-1

12/21 114 OW-02
21/21 2*30 TW-04
21/21 280.000 C-1
1U21 464 OW-04
7/21 42.9 OW-04
M1 M4 TW-14
M1 7» NJ TW-OfiA

21/21 M.600J TW-11
21/21 33.4 OW-02
21/21 24.600 W-04.C-
21/21 7770 OW-04
2/21 0.4 TW-11
It/21 70AJ TW-04
21/21 0010 OW-04
0/21

21/21 24.200 J C-1
20721 M.2 OW-04
20/21 183 OW-04

FEDERAL
WWA

Praaant
VaJua
(«0fl) CrHarion

i:^̂ ^̂ S^̂ Î ^̂ sSi

4 pMCL

• pUCL

• :-:-:-:-.-x-'-:.:---x-:- .-:•:- •:-"f-:-:-:-:-'-".--.-m-.-:-: • -, •.•••:•:->.•••
• ..;.;; ;: :.--.:-:;>.;:;.;.-_ .;-•::_.:;.-'•:;; :. ' :.. •:-... .- ::::- _-_:- . - .

0^ MCL

Oi MCL
OJ MCL

' ""to" """""""' "paMCL
10A pMCL
•0 MCL

1,000 MCL

100 MCL

1400 AL
MO pMCL
200 aMCL
IB AL

•0 aMCL
t MCL

100 pMCL

M MCL

•,000 aMCL

NJSDWA

MCL
(ugl)

'•d
•

Oi

OJ
04

103
so

1.000

50

1.000

200

50

so
2

10
50,000

(.000

USEPA Haatth
Adviaory

(ugn)
•^S^W^ îSfJSi£ifewJJ.'i-:-;so

4.000

•

0.2

2-

2.000

100

200

2
100

20
2.000

Notai:
(a) at total Trihalomathanaa
(b) ai 1.2-Dichloro«thana (clt«trana)
(c) at cit-1 j-Oichloro«thana
(d) at Trichlorobtnzanat (U,4-Trichlorob«nzan*)

J - attimatad valua
P- aslimatad valu* lor paiticida*
NA - not analyzad
N - prtiumptivt avjdanea
6 - compound ai*o detcctad In tha blank
D - a aacondary dilution factor wit uaad

MCL - Maximum Contaminant Lava)
pMCL - Propoaad Maximum Contaminant Laval
•MCL - Secondary Maximum Contaminant Lr»»l
paMCL - Propoaad Sacondary Maximum Contaminant Lav*)

AL-Action Laval
O
X

O
O



New Jersey

• New Jersey Pollution Discharge Elimination System (NJPDES) Require-
ments

• Volatile Organic Substances Air Emissions Control Requirements (NJAC
- 7:27-16)

• Toxic Substances Air Pollution Control Requirements (NJAC 7:27-17)
»

TO BE CONSIDERED

Federal

• SDWA Maximum Contaminant Level Goals (MCLGs)

• USEPA Drinking Water Health Advisories

• USEPA Health Effects Assessment (HEAs)

New Jersey

• Soil Cleanup Level Objectives

3.5 PRELIMINARY IDENTIFICATION OF RESPONSE OBJECTIVE

In general, the objective of the selected remedial alternative is to permanently and
significantly reduce the volume, toxicity or mobility of the contaminants. The specific
remedial action objectives at Chemsol are as follows:

• Ground Water - Contain further migration of contaminants and remediate
ground water contamination such that available ARARs and/or risk-based
levels are attained at the end of the remedy.

• Soils - Prevent exposures to contaminated soil that exceed risk-based levels
developed in the risk assessment. Reduce or eliminate the potential for
releases from the soil to air and ground water. o

I
• Surface Water/Sediment - Prevent exposure to contaminated surface water 3

or sediment, such that biota and wetlands resources are protected.
o>->•

o
0^
^1
K)
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3.6 PRELIMINARY IDENTIFICATION OF REMEDIAL ALTERNATIVES

To meet the above preliminary remedial response objectives, a set of general
response actions were identified. These general response actions identify the areas to be
investigated to meet objectives and fall into the following categories:

• No action
• Source control
• Migration control
• Remediation of contaminated media

The no-action alternative will be evaluated during the FS as a baseline of comparison
for the other alternatives (as mandated by the NCP). Each of the following subsections
discusses preliminary response actions for specific media, remedial alternatives for each
response action category, and data requirements to evaluate the alternatives. This
preliminary list of alternatives is intended to provide a wide range of alternatives as a
starting point for the FS, which involves the development, screening and detailed analysis
of alternatives (discussed in Section 5.9). Further investigations into alternatives will utilize
references including "Technology Screening Guide for Treatment of CERCLA Soils and
Sludges' (USEPA, September 1988).

3.6.1 Soil Treatment and Disposal
The contaminated soil at the site can be remediated via excavation with on-site or

off-site treatment and disposal, or via treatment Table 3-3 is a summary of the remedial
alternatives appropriate to the specific response actions as discussed below. These
alternatives entail the treatment of contaminated soils to reduce or eliminate their potential
risk to public health and the environment. Table 3-4 presents a breakdown of treatment
technologies and the type of contaminant against which each technology is most effective.

On-site/off-site treatment technologies may include vapor extraction, soil washing,
o

incineration, mechanical or thermal aeration, or biological treatment. Treated soil would ^
be disposed of either by landfilling off-site or by use as backfill on-site (assuming ARARs
for on-site backfill were met). >->

In situ treatment technologies may include soil flushing, vitrification, solidifica- o
0s

tion/fixation or bioreclamation. ^
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TABLE 3-3

PRELIMINARY IDENTIFICATION OF TYPICAL
REMEDIAL TECHNOLOGIES/ALTERNATIVES

FOR CONTAMINATED SOIL

RESPONSE
ACTION

REMEDIAL
ALTERNATIVE

No Action

Containment

Treatment

-——i

/Disposal

Fences/Warning Signs
Ground Water Monitoring
Surface Water Monitoring

Capping
Impermeable Barrier

Excavation/On-Site Treatment

Mechanical/Thermal Aeration
Vapor Extraction
Soil Washing
Incineration
Biological Treatment

Excavation/OfT-Site Treatment

• Off-Site Contract Treatment
• Same Technologies for On-Site Treatment

In-Situ Treatment

• Soil Flushing/Washing
• Vitrification
• Solidification/Fixation
• Bioreclamation

• On-Site Disposal
• Off-Site Disposal

o

oo

o
Ch
NJ
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TABLE 3-4

CHEMSOL, INC WORK PLAN
TREATMENT FOR CONTAMINATED SOIL/CONTAMINANTS AFFECTED

Physical Treatment
Solids Separation
Mechanical Aeration

Chemical Treatment
Soil Washing
Solidification/Fixation
Solvent or Acid Extraction
Alkali Metal Dechlorination

Thermal Treatment
• Incineration
• Enhanced Volatilization
• Thermoplastic Solidification

Biological Treatment
• Land fanning

[n Situ Physical Treatment
• In situ Vacuum Extraction

[n Situ Chemical Treatment
In situ Soil Flushing
In situ Solidification

[n Situ Thermal Treatment
• In situ Vitrification
• In situ Volatilization

[n Situ Biological Treatment
• In situ Biodegradation

Affected Contaminant

Organics (Volatile)

Metals; organics
Metals; limited organics
Metals; organics
PCB's

Organics
Organics (Volatile)
Metals

Organics

Organics (Volatile)

Metals, organics
Metals, limited organics

Metals, organics
Organics (Volatile)

Organics

On-Site or Off-Site Treatment/Disposal
Vapor extraction is a method by which volatile organics can be extracted from the

soil via a vacuum system. Recovered organics are then treated above ground via
conventional air pollutant control methods. Vapor extraction can be enhanced in silty soils
with pneumatic fracturing.

oo
v>

O
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Soil washing involves chemical and physical processes. The chemical process applies
solvent extraction methodologies to remove contaminants (metals and organics) from the
soil. Physical processes may include classification of the contaminated soil prior to
extraction, removal of excess moisture from treated soil after extraction, and recovery of the
spent solvent The waste water generated from soil washing would be treated in an on-site
water treatment system.

Soil incineration is a process in which one of a number of thermal technologies is
utilized to accomplish different phases of thermal reactions leading progressively to the
complete oxidation of organic substances.

Mechanical (thermal) aeration involves the contact of clean air with the heated
contaminated soils to transfer the volatile organics from the soil into the air system.
Depending upon the concentrations of contaminants, the air stream could be combusted in
an afterburner or passed through activated carbon for air pollution control.

The biological treatment technology considered for the contaminated soil is the "land
farming" technology, which involves spreading contaminated soil over a prepared treatment
area. Depending on the characteristics of the contaminated soil, it could be mixed with
nutrient-enriched soil. The moisture, carbon/nitrogen ratio, pH and nutrient content of the
soil are monitored and maintained to enhance the microbial metabolism. The hazardous
organics would thus be degraded and transformed to nonhazardous substances.

In Situ Treatment
Technologies capable of treating contaminated sofl in-place have been considered.

These technologies include soil flushing, vitrification, solidification/fixation, and bioreclama-
tion.

Soil flushing is the in-place washing of contaminants from the soil with a suitable
solvent such as steam, water or a surfactant solution to remove organic compounds. The
contaminated elutriate is pumped to the surface for removal, resource recovery and

o
recirculation, or on-site treatment and reinjection. ^

The in-situ soil vitrification technology immobilizes metals by using an electric
current passed between electrodes placed in the ground to convert soil and contaminants
into a stable glass material. Heat from the electric current decomposes organic matter, and
solubilizes and encapsulates metallic and other inorganic materials in the vitrified mass.
When the electric current ceases, the molten mass cools and solidifies. The gases generated
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from vitrification can be further combusted in an afterburner for air pollution control. Any
wastewater generated from scrubbing gaseous emissions can be treated in an on-site water
treatment system.

In situ solidification uses a mechanical mixer/injector to introduce and mix fixation
materials directly into the contaminated subsurface materials. The soil is eventually
solidified.

In-situ bioreclamation is a technique for treating zones of organic ̂ contamination by
microbial degradation. The basic concept involves altering environmental conditions to
enhance the microbial catabolism or metabolism of organic contaminants, resulting in the
breakdown and detoxification of those contaminants.

3.62 Ground Water Treatment and Disposal
The contaminated ground water at the site can be pumped and treated on-site or

treated in-situ as summarized in Table 3-5 and discussed below. The USEPA Guidance on
Remedial Action for Contaminated Ground Water at Superfund Sites (December 1988)
provides further information on ground water remediation strategies and technologies.

oI

oo

oo
Nj
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TABLE 3-5

REMEDIAL TECHNOLOGIES/ALTERNATIVES
FOR GROUND WATER

Response Action Remedial Alternative Data Requirements

No Action

Treatment

Disposal

• Ground Water Monitoring
• Institutional Controls

Volatiles

• Air Stripping
• Chemical Oxidation
• Carbon Adsorption

Non-Volatile Organics

• Carbon Adsorption
• Chemical Oxidation
• Biological Treatment

Metals

• Chemical Softening/Precipitation

Recharge to Ground Water
Sanitary Sewer
Discharge to Surface Water

Risk Assessment

Treatability Studies (results
available from'FFS)

Regulatory Requirements

The following technologies have been identified as being potentially applicable to
treating contaminated groundwater at Chemsol. The technologies described in this Section
are based on the results of the treatability study performed during May 1991, the results of
which are presented as Appendix A of the Focused Feasibility Study Report. Technologies
are described in general terms only in this section.

Air Stripping
Air-stripping is a commonly used technique for removing volatile compounds from

ground water. It is generally effective for the removal of compounds for which the Henry's
law constant is greater than 0.003. Air-stripping is particularly effective for removal of low-
molecular weight chlorinated hydrocarbons such as vinyl chloride, TCE and dichloroethyl-
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ene. During the air stripping process, extracted groundwater is introduced at the top of a
tower filled with high surface area packing material Influent groundwater is sprayed
downward over the packing material while air is blown upward through the column.
Volatiles are transferred into the vapor phase and vented through the top of the column.

Air stripping efficiency depends on temperature, types of contaminants, the chemical
and physical characteristics of the contaminants, and the process design criteria for the air
stripper. Such process design criteria include packing height, liquid loading, air-to-water
ratio, and type of packing material

Various air stripping equipment configurations are available; however, the
countercurrent packed tower has been used most frequently at hazardous waste sites. The
contaminated water in an air stripper unit is exposed to large volumes of air. In the
countercurrent packed tower configuration, the contaminated groundwater is fed through
the packing, air is forced through the packing from the base of the tower, and VOCs are
transferred from the water to the air. High air-to-water volume ratios can be obtained, and
the system can be easily connected to air pollution control equipment.

Air stripping is a well-established process that effectively removes VOCs from
aqueous waste streams. The equipment is relatively simple and start-up and shutdown can
be accomplished fairly quickly, making air stripping highly implementable. The capital and
O&M costs for this process are moderate compared to some other physical and chemical
treatment process options. As indicated by the results of the treatabflity study conducted
for the FFS, air stripping has been demonstrated to be effective in removing VOCs and
SVOCs from contaminated groundwater from the Chemsol Site. However, depending on
the discharge criteria, air stripping alone may not be sufficient. Therefore, it may require
augmentation with other treatment processes, described below. Air pollution devices may
be required to remove VOCs from the off-gas before it is discharged to the atmosphere in
order to meet New Jersey Ambient Air Quality standards. A post-treatment scrubber using
a granular carbon packed adsorber is typically used.

Carbon Adsorption 5
In carbon adsorption, contaminated groundwater is passed through reactors packed

with granulated activated carbon. Upon contact with the solid, contaminants are adsorbed o
onto the solid phase. The extent to which a particular compound is adsorbed by the carbon
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can be estimated using experimentally determined partition coefficients. This treatment is
particularly effective in the removal of volatile and semi-volatile compounds.

It is necessary to monitor the effluent for breakthrough to determine when the
carbon has been saturated. Regeneration of spent carbon can either be carried out on-site
or off-site. On-site regeneration of the sorbent increases capital investment as well as
operating and maintenance costs. If off-site regeneration is selected, the vendor is
responsible for collecting and disposing of the spent carbon and for providing reactivated
carbon.

Continuous treatment can be performed if two adsorbers are connected in series.
Groundwater is passed only through the first adsorber until breakthrough is observed. The
groundwater is then diverted to the second adsorber until the carbon in the first reactor is
regenerated. As indicated by the results of the treatability study conducted for this FFS,
carbon adsorption has been demonstrated to be effective in removing VOCs and SVOCs
from contaminated groundwater from the Chemsol Site. However, depending on the
discharge criteria, activated carbon alone may not be sufficient. Therefore, it may require
augmentation with other treatment processes. Carbon adsorption has been demonstrated
to be effective and implementable at hazardous waste sites.

Biological Treatment
In the conventional activated sludge biological treatment process, aqueous waste

flows into an aeration basin where it is aerated for several hours. During this time, a
suspended microbial population aerobically degrades organic matter in the stream and
generates new cells. In the post-treatment clarifier, sludge is settled out of the effluent and
can be recycled back into the reactor to maintain the microbial population. Clarified water
flows to disposal or further processing such as carbon polishing.

A modification of this aerobic biodegradation are fixed-film systems that could
include trickling filters or bio-disk systems in which the biomass is attached to an inert
medium such as PVC. Contaminated water is sprayed over the medium and organics are
degraded after contacting the biological "slime" layer on the surfaces. Air is supplied £
countercurrent to the water flow to maintain sufficient aerobic conditions. Biological
treatment was not evaluated during the treatability study. However, it has been applied §i-1
successfully at other hazardous waste sites and is assumed to be applicable here (Bourguin,
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et.al). The necessity for bio-treatment depends on the average concentrations of organic
compounds received from the stripper.

UV/H7O? Oxidation
Advanced oxidation processes (AOPs) such as ultra violet (UV) light and hydrogen

peroxide, UV light and ozone, and ozone and hydrogen peroxide (H2O2), involve the
generation of hydroxyl radicals to destroy organic compounds. AOPs haye been evaluated
over the past several years for their effectiveness in destroying concentrated aqueous wastes
containing toxic solvents, fuels, and pesticides. During the UV/H2O2 oxidation process,
volatile organic chemicals are converted to carbon dioxide, water and chlorine (for
chlorinated VOCs). Although UV light alone can oxidize some organics, it is generally used
in conjunction with H2O2 and/or ozone to facilitate oxidation. When H2O2 is catalyzed by
UV light, hydroxyl radicals react with the organic compounds to form carbon dioxide,
chlorine and water. This process can be used successfully to remove a variety of petroleum
and chlorinated hydrocarbons such as benzene, toluene, TCE and chloroform. As indicated
by the results of the treatability study conducted for this FFS, UV/H2O2 oxidation was not
found to be effective in removing VOCs and SVOCs from contaminated groundwater from
the Chemsol Site. UV oxidation may be considered as a disinfectant for certain alternatives.

Chemical Softening/Precipitation
If analytical results indicate the presence of high levels of suspended solids, chemical

softening (or precipitation) prior to or subsequent to further treatment may be necessary.
This is a process in which acid or base is added to a solution to reach a desired pH where
the constituents have their lowest solubility. Metals can be precipitated from solutions in
the forms of hydroxides, sulfides, carbonates or other insoluble salts. Hydroxide
precipitation with lime is most common; however, sodium sulfide is sometimes used to
achieve lower concentrations of metals in the treatment effluent. The residuals from this
process are metal-containing sludge and the treatment effluent, which have an elevated or
lowered pH and (in the case of sulfide precipitation) excess sulfides. Based on analytical x
results at Chemsol during the FFS, it is probable that some type of precipitation process

o
may be required. The final determination of its necessity would be made during a treatment £
pilot program. o
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4.0 WORK PLAN RATIONALE

4.1 DATA QUALITY OBJECTIVES (DQOs)

The objectives of the Chemsol RI/FS were developed after an extensive review of
data available in EPA and NJDEPE files. Additional data will be required to identify
present and future risks from the site and to evaluate whether or not remedial alternatives

9

can meet the objectives. If the data generated during the RI/FS are to support the
decision-making process for determining site remediation, a dear definition of the RI/FS
objectives and procedures for collecting data is required. This goal is achieved through the
development of data quality objectives (DQOs). DQOs relate the end use of the data to
the extent and quality of the data to be gathered in the RJ. DQOs are based on the concept
that different data uses may require different levels of data quality. DQOs are set such that
the level of uncertainty associated with data measurement is compatible with the level of
uncertainty that can be acceptable in the decisions or conclusions derived from data
interpretation.

Data quality objectives are qualitative and quantitative goals for precision, accuracy,
reproducibility, comparability, and completeness and are specified for each data set. DQOs
are defined with respect to the types, numbers, and locations of samples that will be
collected, and the QA levels associated with the analysis. The guidance, Data Quality
Objectives: Remedial Guidance for the Uncontrolled Hazardous Waste Site. For Remedial
Response Activities (EPA, 1987a), will be used in determining the analytical levels needed
to obtain the confidence levels for the intended data use. The analytical levels required for
specific data uses and the types of analyses needed to achieve an analytical level are
presented in Table 4-1. Where data have multiple uses, the uses will be prioritized and
assigned the highest analytical level for a particular use.

Levels I through V for analytical data wfll be used during the Chemsol RI/FS. Level
I data are typically not suitable to support the risk assessment and alternatives evaluation, o
Levels II and III analytical data will be used to aid in site characterization and may be used -s

in the alternatives evaluation when accompanied with appropriate QA/QCprocedures. The g
_ . ̂

Level IV and V analytical data will ensure detection limits that will allow comparison with
ARARs for soils and ground water and support the risk assessment and alternatives °
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TABLE 4-1
SUMMARY OF ANALYTICAL LEVELS APPROPRIATE TO

DATA USES

DATA USES ANALYTICAL LEVEL

SITE CHARACTERIZATION
MONfTOftNGOtRMO LEVEL 1
MPIEMENTATION

SITE CHARATERIZATION
EVALUATION OF ALTERNATIVES inin .
ENGire»(iDESGN t**u.»
MDMTORNBDUHNa
IMPLEMENTATION

RISK ASSESSMENT
PflPDETERMNATION
SITE CHARACTEniZATON
EVALUATION OF ALTERNATIVES
EN3NEERNQOESIGN LEVEL •
MOMTORNQOUnNQ
MPLEMENTATION

RISK ASSESSMENT
PRPDETERMMATON ieve| ...

.EVALUATONOfALTERNATIVES «vu.w
ENQNORNaOESGN

RISK ASSESSMENT LEVEL V
PflPDETERMNATDN

TYPE OF ANALYSIS

. TOTAL OnGAMC/MORGAMC
VAPOR DETECTION USNQ
PORTABLE NSmUMENTS •

•FELO TEST KITS

• VARETY OF ORGAMCS BY
GC; MOHG ANCS BY AA;
XHF

• TENTATIVE O; ANALYTE-
fiPECdC

• DETECTION LMfTS VARY
FROM LOW ppm TO LOW ffb

• ORCANCSylNORGANICS
OSNQ EPA PROCEDURES
OTHER THAN OP CAN BE
ANALVTE-SPECFIC

• RCfU CHARACTERISTIC TESTS

•HSlORGANeS/MOnOAMCS
BV GOUS: AA; KP

• LOW ppb DETECTION LMT

•NONCONVENTIAL
PARAMETERS

-METHOOSPECTC
DETECTION LMITS

MOOrCAIIONOF
EXGTMGMEniOOS

• APPENDIX • PARAMETERS

LIMITATIONS

• NSTRLUENTS RESPOND TO
NATURAUY-OCCURNa
COMPOUNDS

• TENTATIVE 10

• TECHNIQUES/MSTRUMENTS
LMITEO MOSTLY TO
VOLATILES. METALS

'•TENTATIVE DM SOME
CASES

• CAN PROVIDE DATA OF
SAMEOUALTIYAS
LEVELS IV. NS

• TENTATIVE DENTFICATON
OF NON-HSL PARAMETERS

• SOME TME MAY BE nEQUriED
FOB VALUATION OF PACKAGES

• MAY REOUnE METHOD
DEVE10PUENT/UOOFICATION

. MECHANISM TO O8TAM
SERVICES REOUHES
SPECIAL LEAD TIME

DATA OUALITV

• F NSTRUMENT8 CALJBRATEO
AND DATA fffTERPRETED
CORRECnY. CANPROVOE
MDCATTONOF CONTAMNATUN

• DEPENDENT ONOAQC
STEPS EMPLOYED

•OATATYPICALLYREPORTEO
MOONCENTRAnONRANGES

• 8KMLAR DETECTION
LmnSTOCLP

-LESS RIGOROUS OAQC

• GOAL BDATA OF KNOWN
QUALITY

• RIGOROUS OAQC

'METHOD«PECFC

Source: USEPA, Data Quality Objectives for Remedial Response Objectives, March, 1987
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evaluation. The DQOs for the sampling activities at the Chemsol site will be detailed in the
Sampling and Analysis Plan (SAP).

The Level I data to be generated include OVA, HNu or other readings gathered
during field activities. Field measurements of parameters such as pH, temperature, and
specific conductance of water samples are also examples of Level I data. These types of
data will be used to monitor the health and safety of field personnel and assist in evaluating
the adequacy of well development and purging procedures.

Level n data wfll be used in screening soil samples for PCBs. 'A field analytical
method will be selected and used with a grid approach. The accuracy of Level n analyses
will be verified via comparison with laboratory data. A detailed description of PCB
screening locations, rationale, and methods appears in Section 5.

Previously collected analytical data are generally Level HI. These data have been
used to develop the scope and approach to the RI/FS described in this document. This will
be used to supplement data collected during the RI for site characterization. Air sampling
performed for the RI will also be considered Level HI. These data will be used primarily
for site characterization.

Laboratory analyses of ground water, surface water, soil and sediment samples from
Chemsol will be performed to obtain Level IV data. These analyses will include the routine
analytical services (RAS) provided by the Contract Laboratory Program (CLP). Level IV
data have standard detection limits and documentation suitable for the risk assessment and
alternatives evaluation and to support cost recovery. The contract required quantitation and
detection limits for Target Analyte Compound List and Target Analyte List parameters are
presented in Tables 4-2 and 4-2A, respectively. —

Level V data include all analysis performed using the CLP special analytical services
(SAS). Level V data will include analyses for VOCs in water samples to obtain detection
limits for comparison to ARARs, if necessary. A list of those parameters for which MCLs
are lower than CRQLs and CRDLs appears in Table 4-3.

o
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TABLE 4-2

TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATIUN LIMITS (CRQL)

Limit**

Volatile*

1.
2.
3.
6.
5.

6.
7.
8.
9.
10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.

31.
32.
33.

Chlorome thane
Bronome thane
Vinyl Chloride
Chloroethane
Methylene Chloride

Acetone
•Carbon Disulfide
1,1-Dichloroe thene
1,1 -Dichloroe thane
1,2-Dichloroethene (total)

Chloroform
1 , 2 -Dichloroe thane
2-Butanone
1 , 1 , 1-Trichloroe thane
Carbon Tetrachloride

Bromodichlor one thane
1 , 2 -Dichloropropane
cis-1 , 3-Dichloropropene
Trichloroe thene
Dibromochlorome thane

1,1, 2 -Trichloroe thane
Benzene
trans-l,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone

2-Hexanone
Tetrachloroe thene
Toluene
1,1,2 , 2-Tetrachloroe thane
Chlorobenzene

Ethyl Benzene
Styrene
Xylenes (Total)

CAS NuBb.fr

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

67-64-1
75-15-0
75-35-4
75-34-3
540-59-0

67-66-3
107-06-2
78-93-3-
71-55-6
56-23-5

75-27-4
78-87-5

10061-01-5
79-01-6
124-48-1

79-00-5
71-43-2

10061-02-6
75-25-2
108-10-1

591-78-6
127-18-4 ,
108-88-3
79-34-5
108-90-7

100-41-4
100-42-5
1330-20-7

Water
uf /L

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10

Low
Soil
uf/Kp

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10

Med.
Soil
U|/Kf

1200
1200
1200
1200
1200

f

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200

On
Cfflug
Ing)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)

The* Quantitation limits listed for soil/sediment are based on vet weight.
quantisation limits calculated by the laboratory for soil/sediaent.
calculated on dry weight basis as required by the contract, will be higher.
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TABLE 4-2 (Continued)

TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Semivolatiles

34.
35.
36.
37.
38.

39.
40.
41.

42.
43.

44.
45.
46.
47.
48.

49.

50
51.
52.
53.

54.
55.
56.
57.
58.

59.
60.
61.
62.
63.

64.
65.
66.
67.
66.

Phenol
bis(2-Chloroethyl) ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene

1,2-Dichlorobenzene
2-Methylphenol
2,2'-oxybl«
(1-Chloropropane)*

4-Methylphenol
N-Nitroso-di-n-
propylaaine

Hexachloroe thane
Nitrobenzene
Isophorone
2-Nitrophenol
2 ,4-Dimethylphenol

bis(2-Chloroethoxy)
oe thane
2 ,4-Dichlorophenol
1 , 2 ,4-Trichlorobenzene
Naphthalene
4-Chloroaniline

Hexachlorobutadiene
4 - Chloro - 3 -ne thylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4, 6 -Trichlorophenol

2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dioethylphthalate
Acenaphthylene

2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol

CAS Number

108-95-2
111-44-4
95-57-8
541-73-1-
106-46-7

95-50-1
95-48-7

108-60-1
106-44-5

621-64-7

67-72-1
98-95-3
78-59-1
88-75-5
105-67-9

111-91-1
120-83-2
120-82-1
91-20-3
106-47-8

87-68-3
59-50-7
91-57-6
77-47-4
88-06-2

95-95-4
91-58-7
88-74-4
131-11-3
208-96-8

$06-20-2
99-09-2
83-32-9
51-28-5
100-02-7

Quantitatlon Llnlti*
Lev tted.

Water Sail Sail
ue/L, UK/KB ur/Ke

10
10
10
10
10

10
10

10
10

10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

25
10
25
10
10

10
25
10
25
25

330
330
330
330
330

330
330

330
330

330

330
330
330
330
330

330
330
330
330
330

330
330
330
330
330

800
330
800
330
330

330
800
330
800
800

10000
10000
10000
10000
10000

10009
10000

10000
10000

10000

10000
10000
10000
10003
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

25000
10000
25000
10000
10000

10000
25000
10000
25000
25000

On
Columr
fnt)

(20)
(20)
(20)
(20)
(20)

(20)
(20)

(20)
(20)

(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(50)
(20)
(50)
(20)
(20)

(20)
(50)
(20)
(50)
(50) oo

« Previously known by the n«ne bis(2-Chlorolsopropyl) ether
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TABLE 4-2 (Continued)

Semivolattles GAS Number

Quantltat^on Limits*
Low Med.

Water Soil Soil
ug/L up/Kg ue/Ke

69. Dibenzofuran 132-64-9
70. 2,4-Dinitrotoluene 121-14-2
71. Diethylphthalate 84-66-2
72. 4-Chlorophenyl-phenyl

ether - 7005-72-3
73. Fluorene 86-73-7

74. 4-Nitroaniline 100-01-6
75. 4,6-Dinitro-2-methylphenol 534-52-1
76. N-nitrosodiphenylaaine 86-30-6
77". 4-Bronophenyl-phenylether 101-55-3
78. Hexachlorobenzene 118-74-1

79. Pentachlorophenol 87-86-5
80. Phenanthrene 85-01-8
81. Anthracene 120-12-7
82. Carbazole 86-74-8
83. Di-n-butylphthalate 84-74-2

84. Fluoranthene 206-44-0
85. Pyrene 129-00-0
86. Butylbenzylphthalate 85-68-7
87. 3,3'-Dichlorobenzidine 91-94-1
88. Benzo(a)anthracene 56-55-3

89. Chrysene 218-01-9
90. bis(2-Ethylhexyl)phthalate 117-81-7
91. Di-n-octylphthalate 117-84-0
92. Benzo(b)fluoranthene 205-99-2
93. Benzo(k)fluoranthene 207-08-9

94. Benzo(a)pyrene 50-32-8
95. lndeno(1.2,3-cd)pyrene 193-39-5
96. Dibenz(a,h)anthracene 53-70-3
97. Benzo(g,h,i)perylene 191-24-2

10
10
10

10
10

25
25
10
10
10

25
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10

330 10000
330 10000
330 10000

330 10000
330 10000

800
800
330
330
330

800
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
330
330
330

25000
25000
10000
10000
10000

25000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

ioooo
10000
10000
10000

On
Column

(20)
(20)
(20)

(20)
(20)

(50)
(50)
(20)
(20)
(20)

(50)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)

* Quantisation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediaent,
calculated on dry weight basis as required by the contract, will be higher.
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TABLE 4-2 (Continued)

TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Pestle ides/Areclors CAS Number

Quantitatton Liaiti*
Water gotl On Column

uc/Kc Joe)

98. alpha -BHC
99. beta-BHC
100. delta-BHC
101. gaoma-BHC (Lindane)
102. Heptachlor

103. Aldrin
104. Heptachlor epoxide
105. Endosulfan I
106. Dieldrin
107. 4, 4'- DDE

108. Endrin
109. Endosulfan II
110. 4.4--DDD
111. Endosulfan sulfate
112. 4,4'- DOT

113. Methoxychlor
114. Endrin ketone
115. Endrin aldehyde
116. alpha -Chlordane
117. gamma - Chlordane

118. Toxaphene
119. Aroclor-1016
120. Aroclor-1221
121. Aroclor-1232
122. Aroclor-1242

123. Aroclor-1248
124. Aroclor-1254
125. Aroclor-1260

319-84-6
319-85-7
319-86-8
58-89-9
76-44-8

309-00-2
1024-57-3
959-98-8
60-57-1
72-55-9

. 72-20-8
33213-65-9

72-54-8
1031-07-8
50-29-3

72-43-5
53494-70-5
7421-36-3
5103-71-9
5103-74-2

8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9

12672-29-6
11097-69-1
11096-82-5

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.50
0.10
0.10
0.05
0.05

5.0
1.0
2.0
1.0
1.0

1.0
1.0
1.0

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
3.3
3.3

3.3
3.3
3.3
3.3
3.3

17.0
3.3
3.3
1.7
1.7

170.0
33.0
67.0
33.0
33.0

33.0
33.0
33.0

5
5
5
5
5

5,
5
5
10
10

10
10
10
10
10

50
10
10
5
5

500
100
200
100
100

100
100
100

* Quantitation limits listed for soil/sediment are based on vet weight. The
quantitation limits calculated by the laboratory for soil/sediment,
calculated on dry weight basis as required by the contract, will be higher.

There is no differentiation between the preparation of low and medium soil
samples in this method for the analysis of Pesticides/Aroclors. o
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TABLE 4-2A

INORGANIC TARGET ANALYTE LIST (TAL)

Contract Required
Detection Limit

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chroaiua
Cobalt
Copper
Iron
Lead
Kagnesiure
Kanganese
Mercury
Nickel
Potassiun
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

200
CO
10
200
5
5

5000
10
50
25
100
3

5000
15
0.2
40

5000
5
10

5000
10
50
20
10
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TABLE 4-3

COMPOUNDS FOR WHICH CRQLs AND CRDLs GREATER
THANMCLS

Vinyl Chloride
Methylene Chloride
1,2-Dichloroethane

1,1-Dichloroethene

Carbon Tetrachloride
Trichloroethene
Chlorobenzene

Benzene
Tetrachloroethene
Pentachlorophenol

1,2-DichJoropropane

PCBs

1,2,4-Trichlorobenzene

Thallium

Antimony
Toxaphene

42 WORK PLAN APPROACH

The objectives of the Chemsol RI/FS have been developed based on the data
available in EPA and NJDEPE files. Additional information was compiled from published
reports on regional and local geology and hydrogeology. Historical aerial photographs of
the site were reviewed and a site visit was conducted. Additional information was obtained
during the Focused Feasibility Study.

The primary concern at the Chemsol site is the severe bedrock aquifer contamina-
tion. A Focused Feasibility Study was prepared which was used to select an interim remedy
to contain shallow contaminated ground water on-site. The interim remedy will restrict
further off-site migration of the most highly contaminated ground water. However,

o
I

oo

oo*
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additional ground water controls will be necessary for the contaminated bedrock below 130
feet below grade and the off-site shallow bedrock aquifer.

The Chemsol RI/FS will focus on characterizing the sources and defining the extent
of contamination, establishing background soils and ground water quality and evaluating the
possible connection between the site and area residences. RI/FS tasks include data
collection, validation, and evaluation, assessment of public health and environmental risks,
screening of potential remedial alternatives and the preparation of the RI report. These
activities will be followed by a detailed evaluation of remedial alternatives and the
preparation of the FS report. The FS is planned to be prepared concurrently with the latter
portions of the RI. Should the results of the field investigations show that the nature and
extent of contamination are not sufficiently defined to support the risk assessment and FS,
additional investigations may then be necessary.

To achieve the objectives of the RI/FS, several investigation efforts are proposed
as follows:

Hydrogeologic Investigation - a hydrogeologic stratigraphic framework for the site
will be developed, ten new monitoring wells are proposed, ground water samples will
be collected and analyzed, water levels will be measured and a pumping test will be
conducted to characterize aquifer conditions and hydraulic connection between the
Chemsol site and area residences.

Soils Investigation - surface as well as shallow subsurface samples will be collected
to delineate the extent of contamination. Field screening will be conducted (Level
II) for PCB analysis.

Surface Water and Sediment - samples will be collected from the onsite surface
water bodies to obtain data on surface water and sediment quality.

Air Monitoring - real time air monitoring for organic vapors will be conducted
during the field investigation using portable field equipment, and a particulate
monitor will be used to assess the presence of other airborne contaminants. Air
samples will be collected to identify site-related odors.

Environmental Risk Assessment including Wetlands Assessment - an initial 0
environmental assessment will be conducted to characterize and inventory potentially ^
sensitive receptors, as well as surface water resources, including the mapping of
wetlands. o



Public Health Risk Assessment - The objectives of this task are to provide an
analysis of baseline risks and determine the need for action at the site, determine
levels of contaminants that can remain on-site and still adequately protect public
health, provide a basis for comparing health impacts of remedial alternatives, and
provide a consistent process for evaluating and documenting public health threats
at the site.

Table 4-4 present a summary of the proposed RI sampling program including the
media to be sampled, the types of data to be collected, the analytical level to be achieved
and the analytical parameters.

Section 5 describes the scope for each of the planned field activities including the
sampling programs. The Sampling and Analysis Plan (SAP) will include the Field Sampling
Plan (FSP) and the Quality Assurance Project Plan (QAPjP) and will outline the detailed
sampling and analytical procedures for each medium to be sampled, the number and type
of each sample and the QA/QC sample requirements for each medium. The site-specific
health and safety requirements and measures will be discussed in the Site Health and Safety
Plan (SHSP). The DQO for each sample type will be identified in the SAP based on the
highest analytical level for the intended use of the data. The SAP will identify precision,
accuracy and completeness goals used in selecting the sampling and analysis methods. The
SAP will also contain details of non-laboratory data collection, such as SOPs for well
installation, collection of soil and water samples and for conducting the pumping tests.

o
X

oo

o
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TABLE 44

SUMMARY OF PROPOSED RI SAMPLING PROGRAM

Media

Soil

Ground Water

Surface Water

Sediment

Air

Typee*
litvestijprttoii

Subsurface Soil
Sampling

Ground Water
Well Sampling

Aquifer Testing

Surface Water
Sampling

a? __ *«...--• Vm^nttmm^cviiiicni oMinpniig

Air Sintpfing
Health A Safety
Monitoring

LoraUM of ImtrtlspHoa

- Lot 1A and IB

- PCB Screening

• Soil Sampling

• On-Site Monitoring Wells
(44x2 rounds)

• Pumping Test

- On-SHe Surface Waters (5x2 rounds)

- On-Site Surface Waters (6x2 rounds)

- Southeast Comer of Fenced Area
(7x2 rounds)

- During all site activities

Data U*es

- Site Characterization

- Risk Assessment

- Alternatives Evaluation

- Site Characterization

- Risk Assessment

- Alternatives Evaluation

Same as Above

Same as Above

Same as Above

Real-time Monitoring

Amlvtkal
Level

n
rv

IV, V

rv

rv
V

m
i

PVapdwd
Analrstt

TCLP

PCBs

TCL/TAL

TCL/TAL, pH,
Specific
Conductance,
Temperature

TCL/TAL

TCL/TAL

TOC , Grain Size

VOC&Method
TOM
VOCs, partfcutates

rsfttp>9Mv N*fc OT

Sampltt*

8

166

85

88

1

10

12

14

NA

TCL - Target Compound List
TAL - Target Analyte List
TCLP - Toxicity Characteristic Leaching Procedure
VOCs - Volatile Organic Compounds
PCBs - Potychlorlnated Biphenyta

• Does not include OA/OC samples

9690 TOO
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5.0 RI/FS TASKS

The tasks for the RI/FS presented below are derived from the "Guidance for
Conducting Remedial Investigations and Feasibility Studies under CERCLA; Interim Final,"
October 1988. The order in which these tasks are presented is the general order in which
the tasks will be performed. Some tasks, such as community relations support, will be
implemented throughout the duration of the RI/FS.

5.1 TASK 1 - PROJECT PLANNING/REVIEW OF BACKGROUND DOCUMENTS

The project planning task involves several subtasks that must be performed in order
to develop the plans and corresponding schedule to execute the RI/FS. These subtasks
include conducting a detailed analysis of existing data, developing a preliminary risk
assessment, identifying preliminary remedial alternatives, identifying Data Quality
Objectives, determining ARARs, and conducting Work Plan review meetings with EPA and
other interested agencies. All of these activities culminate in the preparation of the final
project plans.

5.1.1 Review Background Documents (Task la)
Extensive ground water and soils data have been collected at the Chemsol site. The

most recent data were collected by MPI during the Focused Feasibility Study (ground water
sampling of April 1991). Additional surface water sampling was conducted in Stream 1A
during August and September 1991.

Tables summarizing 12 years of ground water and soils data have been prepared and
are included in Appendices A and B of this document (surface water sampling results are
included as Appendix C). Ground water data have been plotted to develop iso-contour
maps. The findings of the data review are summarized in Section 2 of this document. 3

o
5.12 Preparation of Work Plan (Task Ib) ^
The Work Plan consists of two volumes: oo^
Volume 1: Technical Document including description of Tasks to be conduct- £

ed, management, structure, staffing and scheduling.
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Volume 2: Estimate of Costs to conduct activities described in Volume 1.

5.1 J Preparation of Sampling and Analysis Plan (Task Ic)
The Sampling and Analysis Plan (SAP) consists of two subplans: the Field Sampling

Plan (FSP) and the Quality Assurance Project Plan (QAPjP). A brief description of each
subplan of the SAP is included below.

The FSP provides detailed procedures for each field activity and includes the
»

following:
Site Background
Sampling Objectives
Sample Location and Frequency
Sample Designation
Sample Equipment and Procedures
Sample Handling and Analysis
Site control procedures,
Field investigation activities and responsibilities (site operations)
The corresponding field operations schedule

The site control section describes how approval to enter the areas of investigation
will be obtained, along with the site security control measures and the field office/command
post for the field investigation. The logistics of all field investigation activities are also
described. The site operations section delineates the responsibilities of key field and office
team members. The last section includes a field operations schedule, showing the proposed
scheduling of each major field activity.

The QAPjP will be prepared in accordance with EPA Region n procedures and
Section 10 of the EPA publication entitled Test Methods for Evaluating Solid Waste
(SW8461. The QAPjP will include:

Project Description
Project Organization and Responsibilities
QA Objectives for Measurement
Sampling Procedures
Sample Custody x
Calibration Procedures 3

Analytical Procedures 0
Data Reduction, Validation, and Reporting o
Internal Quality Control
Performance and Systems Audits o
Preventative Maintenance 5
Data Assessment Procedures ^
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• Corrective Actions
• Quality Assurance Reports

5.1.4 Preparation of Site Health and Safety Plan (Task Id)
The Site Health and Safety Plan (SHSP) includes the following site-specific

information:
Hazard assessment
Training requirements
Monitoring procedures for site operations
Safety procedures
Disposal and decontamination procedures

The SHSP will also include a contingency plan that addresses site-specific conditions
that may be encountered. The combined SHSP and SAP is referred to as the Field
Operations Plan (FOP).

5.2 TASK 2 - COMMUNITY RELATIONS SUPPORT

Community relations support will be provided as requested and may include the
following:

Provide public meeting support (Task 2aV Technical support of the RI/FS work
plan will be provided for a public meeting.

Other Technical Support (Task 2b). As requested by EPA, technical support for
other community relations activities will be provided.

53 TASK 3 - FIELD INVESTIGATIONS

The field investigation is conducted to obtain data which will augment and expand o
upon the data base acquired during previous investigations at Chemsol. The additional data ^
will be used to assess migration and exposure pathways from the sources and evaluate the g

^_i
potential connection between the contamination at the Chemsol site and the ground water
contamination in area residential wells. o\
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The data generated during the field investigation will be used to assess what risks,
if any, the contamination resulting from the operations of Chemsol present to public health
and to the environment. EPA has determined that the contaminants are of sufficient
concentration to warrant a ground water interim remedy. Data generated during the RI will
be used to evaluate the need for remediation of other contaminated media (soil, air,
sediment, surface water and ground water below 130 feet) and identify appropriate remedial
response alternatives.

5 J.I Subcontracting (Task 3a)
To support the proposed field activities, the following subcontracts will be required:
• A drilling subcontract for soil sampling, monitoring well installation, well devel-

opment and well testing;

• A waste hauling subcontract to remove purged ground water and drilling
residuals from the site;

• A subcontract for an on-site trailer, including the appropriate utilities;

• A subcontract for surveying monitoring well and staff gauge locations and
elevations, and surface water, sediment, and soil sample locations;

• An air laboratory to analyze air samples;

• A weather service to provide forecasting information during air sampling
events;

• A geophysical services subcontract for borehole logging; and

• A certified archaeologist to conduct the archaeological search.

Subcontracts will be awarded based on competitive procurement and a minimum of
three bids will be required. Subcontracts in excess of $10,000 will be submitted to EPA for
review and approval In the event that three bids are not received, available records will be
reviewed to determine price reasonableness based on similar procurements and an Q
independent cost analysis may be conducted. These activities would be closely coordinated 2

with the EPA contracting officer. Subcontracting for the ARCS program will follow ARCS o
L J,

procurement guidelines.
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5.3.2 Mobilization and Demobilization (Task 3b)
This subtask includes orienting field personnel, mobilizing equipment, staking

sampling locations and demobilizing. Each field team member will attend an on-site
orientation meeting to become familiar with the history of the site, health and safety
requirements, and field procedures.

Equipment mobilization entails ordering, purchasing, and if necessary, fabricating
all sampling equipment needed for the field investigation. An inventory of available
equipment will be conducted prior to initiating field activities. Any additional equipment
required will be secured. A field office trailer will be set up and necessary utility hookups
will be made as part of the mobilization effort (telephone and electricity).

Locations for the soil samples, sediment and surface water samples, and existing
ground water monitoring wells will be staked at the start of the site operations. These
locations will be measured from existing landmarks. A utilities stakeout will be performed
at the location of all subsurface investigations.

Equipment will be decontaminated and demobilized at the completion of each phase
of field activities as necessary. Equipment may include field measurement instruments,
sampling equipment, drilling subcontractor equipment, health and safety monitoring and
decontamination equipment and field office trailer and utility hookups.

533 Topographic Survey (Task 3c)
Topographic surveys will be conducted in two phases at ChemsoL Inconsistencies

in survey data for the existing wells have raised some questions regarding the accuracy of
the groundwater level measurements that have been collected to date. Existing groundwater
level measurements will be re-evaluated after the correct monitor well measurement point
elevations have been established.

A permanently marked reference point on the inner casing of each well will be
surveyed for vertical and horizontal control and the nearest U.S.G.S benchmark will be used
to tie into mean sea level datum. Wells will be surveyed to 0.01 ft. MSL. During the second ^
phase of topographic surveys, new monitoring wells and sampling locations will be surveyed
and incorporated onto an updated map. The base map will be used to display information 2
on contaminant distribution and characterize hydraulic gradient, among other information. o

CO
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53.4 Inspection/Rehabilitation/Abandonment/Installfltion of Monitoring Wells
(Task 3d)

The hydrogeologic investigation is proposed to further delineate the vertical and
lateral extent of on-site and off-site contamination, refine understanding of the ground water
flow patterns,' and estimate aquifer parameters. Data on well construction details including
well number, construction date, casing length, monitoring interval, total depth and top of
casing (TOC) elevation are presented in Table 2-5. A summary of the existing wells is
presented on Table 2-6.

Inspection/Rehabilitation
The existing monitoring wells wOl be inspected for integrity. The construction of

each well will be compared to the specifications presented in Table 2-5. The depth of the
casing in well C-l will be confirmed with a magnetic casing locator. The cement collar
around each casing will be checked for degradation. If the cement collar has degraded,
surface waters may be able to enter the well and compromise the ability of the well to yield
a representative sample. The wells will also be sounded to determine if sediment has
accumulated in the bottom. If sufficient sediment has accumulated to block ten percent or
more of the open interval of a well, the ability of that well to yield a representative water
level or sample may be compromised. If it is determined that a well requires rehabilitation
during inspection, this will be conducted prior to sampling. Each well will be permanently
marked on the outer casing with the identification and permit numbers. If a well does not
have a permit number, the NJDEPE Bureau of Water Allocation wflj be requested to assign
one.

Abandonment
Review of the construction logs indicates the earlier MW-series wells may provide

a pathway for the migration of ground water from the perched zone to the water table.
Contamination identified in these wells cannot be associated with a particular zone. 0

Therefore, the MW-series wells will be abandoned unless it is determined that they can be ^
rehabilitated and/or that they provide some form of useful information. Monitor wells o
should not be abandoned until after a planned geophysical well logging effort has been ^
completed and the resulting data analyzed. Geophysical logging of wells that are to be °

v£>
-0
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abandoned could provide useful information in evaluating the site hydrogeologic framework.
The MW-100 series wells will be left intact. During a recent inspection, wells OW-3 and
OW-7 were found structurally unsound and unusable; they will also be abandoned. Wells
MW-1, MW-6 and C-2 have reportedly been decommissioned or abandoned. An attempt
will be made to locate these wells. If necessary, the mapped well location will be surveyed
with a magnetometer, which should detect the metal well casing. When found, the upper
five feet of the cement well plug will be drilled to confirm the integrity of the seal If the
wells are not properly sealed, these wells will also be abandoned. The casing will be
removed from all wells cased to bedrock, prior to grouting. If the casing cannot be removed,
the casing will be pierced throughout its entire length to ensure proper sealing of the
borehole, including the annular space. All wells will be abandoned by a licensed and
certified well driller in accordance with NJDEPE protocols (NJSA 58:4A-4.1 and 58:4A-43
and NJAC 7:9-7 and 7:9-9).

Installation
Ground water samples collected during previous investigations indicate that

contamination exists in the perched zone, the shallow portion of the bedrock aquifer, and
the deep portion of the bedrock aquifer. Additional monitoring wells are proposed for the
Chemsol site to determine the vertical and lateral extent of contaminant migration and to
understand the ground water flow patterns controlling contaminant migration.

All wells previously installed at the site have been grouped by their depth below
grade without regard for elevation, and are summarized in Table 2-6. This type of grouping
does not consider the structural hydrogeologic framework of the site and does not consider
that groundwater flow in the bedrock is controlled primarily by the orientation of
stratigraphic units and fractures. As discussed in Section 23, fractures in the Passaic
Formation occur primarily along bedding planes, which dip approximately 10* northwest,
and at a near-vertical orientation. Additionally, variations in lithology may cause come
stratigraphic units to be less fractured than others. These factors may influence ground
water flow patterns sufficiently that wells open to the same elevation relative to mean sea 3
level may not actually intercept the same water-bearing zones. Therefore, one major 0o
objective of this investigation is to reclassify the existing monitor wells based on their M

relationship to the hydrogeologic framework of the site. o
oo
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Prior to installing any additional bedrock ground water monitoring wells at the site,
an accurate understanding of stratigraphic controls on ground water flow patterns will be
developed. The following hydrogeologic investigation will be conducted:

1. A large, accurate map will be developed showing the location of all monitoring
wells, residential wells and industrial wells. A one-mile well search and
location radius will be obtained from the NJDEPE. The identified wells will
be located on the 1:1200 scale topographic maps available from the Township
of Piscataway.

2. Data from the well logs obtained during the well search will be tabulated,
including well depth, casing depth, lithologic information and packer or
pumping test results. All data will be correlated to mean sea level elevation.

3. Selected site wells will be geophysically logged to characterize subsurface
characteristics at the site. To provide data for a geologic cross-section in the
direction of dip, eight wells will be logged roughly along a northwest-southeast
trending line. These wells are TW-10, DMW-6, MW-101, C-l, MW-102,
DMW-4, TW-15 and MW-104, To determine if stratigraphy varies significantly
along strike, four wells to the east and west will also be geophysically logged.
These wells are TW-12, DMW-8, DMW-2 and TW-14. Since these wells
(except C-l) are cased through almost their entire drilled depth, they will be
logged using natural gamma radiation, which can penetrate steel casing.
Additional wells will be logged based on the results of the geophysical logging
of these twelve wells if additional data is required to provide a good represen-
tation of the subsurface conditions laterally and vertically. At least three off-
site wells will also be geophysically logged, in the manner described above, if
access can be obtained by the EPA. The Parkway Plastics well and some of S
the residential wells in the Nova Ukraine and other areas could be logged, if

.,, opossible. o

o
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Natural gamma measures the naturally-occurring radioactivity of the forma-
tions adjacent to the borehole and is generally used to detect shale or day.
This method has been used successfully to detect lithologic changes and

.fractures in the Passaic Formation. The uncased portions of the borehole will
also be logged using spontaneous potential, resistance and caliper methods.
These methods measure changes in the characteristics of the material nearest
the geophysical probe and can only be used in uncased boreholes. Spontane-
ous potential measures naturally occurring electrical potentials that result from
chemical and physical changes at contacts between different types of geologic
materials. Resistance measures the resistance of the material near the probe
and is generally used to correlate beds. Caliper logging is a mechanical means
of obtaining a profile of the borehole shape and can be used to identify
changes in borehole diameter that may be related to fracture zones.

4. A site hydrogeologic framework will be developed using all available data from
monitoring, residential and industrial wells. Geophysical data from these wells
will be correlated to existing geologic well logs to identify key stratigraphic
units and fracture zones that may control groundwater flow patterns. Existing
pump test and packer test results will be re-evaluated considering the potential
impact of the structural dip of the Passaic formation on groundwater flow
patterns and geophysical results. Correlated geologic data will be presented
on large-scale geologic cross-sections and stratigraphic structure contour maps
of key stratigraphic horizons. The geologic cross-sections should show
information on zones of relatively higher and lower permeability as well as
groundwater contaminant levels.

5. All monitor wells, residential wells, and industrial wells wfll be reclassified 0

according to where their screened/open hole intervals are located relative to 2

the hydrogeologic framework that has been developed during this investigation. o
i->

o\fo
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6. Stratigraphic interpretations regarding the location of high and low permeabili-
ty stratigraphic units will be tested in the field by packer testing the boreholes
of selected wells. These wells will be geophysicalh/ logged as described above
prior to packer testing. After logging, discrete zones of the borehole suspected
to correlate to low and high permeability units will be isolated for testing using
a dual-packer system. The results of the packer testing will be used to test the
hydrogeologic framework which has been developed for the site at this point.
The packer system will consist of a submersible pump positioned between two
inflatable packers. By inflating the packers with compressed air, a discrete
section of the borehole will be isolated. The isolated zone will then be pumped
at a constant rate (to be selected in the field) for sufficient time to determine
the relative permeability of that zone. When an isolated section of the
borehole is pumped, only fractures open to that interval will supply groundwa-
ter.

Pressure transducers will be used to monitor water level changes in the packed
zone and the borehole above and below the packers. The data collected during
pumping will permit determination of whether or not the packers successfully
isolated a portion of the borehole. It will also be used to determine the
permeability of the pumped zone, and the degree of interconnection between
fractures supplying the pumped zone and other portions of the borehole.

7. Groundwater levels will be collected from existing wells and contoured to
determine groundwater flow patterns. The location of proposed monitor wells
will be re-evaluated after a new groundwater flow map has been developed to
ensure that these new wells will be installed in appropriate locations. Water
levels in all existing and new wells will also be measured a minimum of two ^
times after all proposed wells have been constructed and developed, preferably 3

during two different seasons. Water level measurements will be collected Q
»-»

synoptically to provide comparable data for mapping. NJDEPE will be notified
four weeks prior to the collection of any water level measurement such that ^
they may obtain water level measurements at industrial sites under investiga- °*
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tion in the area. Synoptic regional data could improve the current understand-
ing of the regional groundwater flow patterns.

Water levels in selected overburden and bedrock wells wfll be continuously
monitored using an automatic data logger for one week to determine if
groundwater levels are fluctuating in response to any natural and/or artificial
influences on groundwater levels. Water levels in these wells will be monitored
continuously for one week as the first round of synoptic water levels measure-
ments are obtained so that any variability in groundwater flow at the site is
understood prior to the collection of groundwater level measurements. The
collection of groundwater level measurements will be timed to occur when
water levels are relatively stable if it is found that significant water level
fluctuations do occur in response to natural and/or artificial influences.

8. Existing groundwater level and quality data, as well as existing pumping test
data, will be reexamined in light of the stratigraphic framework developed
during the tasks outlined above. The effect of current and historical off-site
pumping on the current distribution of contaminants wfll be examined. New
groundwater flow maps and groundwater quality maps, possibly based on key
stratigraphic units will be developed if appropriate.

Based upon this assessment, a preliminary determination will be made regarding the
likely locations and depths of current contaminant migration. Monitoring well locations wfll
be proposed that wfll aid in defining the vertical and horizontal extent of groundwater
contamination. Based upon the current understanding of the site hydrogeology, however,
and for the purposes of this Work Plan, the installation of ten wells is proposed (see Table
5-1 and Figures 5-1 through 5-5).

The shallow monitoring well wfll be installed in the overburden using hollow stem
auger drilling methods. The deep wells will be installed in the bedrock using rotary methods 3
using potable water or mud as a drilling fluid. Proposed casing depths are listed in Table 0

5-2. Well construction methods are discussed in detail in the following sections and are ^
based upon wells being constructed as detafled above. Construction may vary based upon o

Nl
the results of the stratigraphic assessment conducted prior to finalizing the well locations. £
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SITE BOUNDARY

OW IK
STREAM

OOW-12

FENCE -7 I r
STREAM

EXPLANATION

• EXISTING OVERBURDEN
MONITORING WELLS
(SCREENED 3-15 BGL)

O PROPOSED OVERBURDEN
MONITORING WELLS
(SCREENED 5-15 BGL)

PORT 'READING 'RAILROAD*

90^0 TOO WHO

CHEMSOL. INC.
PISCATAWAY, NEW JERSEY

PERCHED AQUIFER WELLS (5*-15' BGL) FIGURE 5-1



SITE BOUNDARY

• TW 10

LOT IA

TW
STREAM —

EXPLANATION

• EXISTING BEDROCK WATER
TABLE MONITORING WELLS
(OPEN 12 65 BGL)

^FOUNDATIONS

O PROPOSED BEDROCK WATER
TABLE MONITORING WELLS
(OPEN 40 »0 BGL)

FLEMING STREET

PORT READING

90ZO TOO WHO

CHEMSOL. INC.
PISCATAWAY. NEW JERSEY

BEDROCK AQUIFER WELLS (40'-60' BGL) FIGURE 5-2
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EXPLANATION

O PROPOSED INTERMEDIATE
DEPTH BEDROCK
MONITORING WELLS
(OPEN 115-135 BGL)

'UNDATIONS TL \

nv1\\
-J r̂t

TOO WHO

CHEMSOL. INC.
PISCATAWAY, NEW JERSEY

BEDROCK AQUIFER WELLS (115'-135' BGL) FIGURE 5-3



SITE BOUNDARY

EXPLANATION
• EXISTING MODERATELY DEEP

BEDROCK MONITORING WELLS
(OPEN 225'-265 BGL)^FOUNDATIONS

O PROPOSED MODERATELY DEEP
BEDROCK MONITOR**) WELLS
(OPEN 225 -250 BGL)

FLEMING STREET

PORT READING RAILROA

FIGURE 5-480ZO TOO WHO

CHEMSOL. INC.
PISCATAWAV, NEW JERSEY

BEUKUCK AQUIFER WELLS (225'-250' BGL)



PORT READING RAILROA

EXPLANATION

EXISTING MODERATELY DEEP
BEDROCK MONITORING WELLS
(OPEN 300-350 BGL)

PROPOSED MODERATELY DEEP
BEDROCK MONITORING WELLS
(OPEN 300-325 BGL)

200

60ZO TOO WHO

CHEMSOL, INC.
PISCATAWAY. NEW JERSEY

BEDROCK AQUIFER WELLS (300--3251 BGL) FIGURE 5-5



EXPLANATION
O PROPOSED DEEP BEDROCK

MONITORING WELLS
(OPEN 400-420 BGL)

PORT READING RAHROA

200
OIZO TOO WHO

SCALE

CHEMSOL. INC.



T T Z O TOO WHO

I BEDROCK AQUIFER WELLS (400'-420' BGL) I FIGURE 5-6



TABLE 5-1

SUMMARY OF PROPOSED WELLS

:;: :iteli:H|-;
Number
OW-12

TW-16

TW-17

TW-18

IW-1

IW-2

DMW-9

MW-105

DDW-1

DDW-2

fflp̂ ^
Monitored

Perched Zone
Water Table
Water Table
Water Table
Intermediate

Zone
Intermediate

Zone
Moderately
Deep Zone
Moderately
Deep Zone
Deep Zone
Deep Zone

;;lp:;::-Propo««d %?KC
Monitoring

Interval (BGL)
5-15 Feet
40 - 60 Feet
40 - 60 Feet
40-60 Feet
115 - 135 Feet

115 - 135 Feet

225 - 250 Feet

300 - 325 Feet

400 - 420 Feet

400 - 420 Feet

oI

oo
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Drilling Equipment Decontamination Procedures
To prevent the possibility of cross contamination between boreholes, the work area

of the drilling rig and drilling tools will be thoroughly decontaminated before arriving on-site
and between drilling sites. A pressurized steam cleaner will be used to decontaminate the
drilling rig and tools while on-site. All steam cleaning will occur on an on-site decontamina-
tion pad. Water collected in the decontamination pad sump will be pumped to DOT
approved 55-gallon drums or to an on-site tanker. Split-spoon samplers will be decontami-
nated between uses. '

TABLES-2

CASING SETTINGS FOR PROPOSED MONITORING WELLS

Well Series

OW

TW

IW

DMW

MW100

DDW

Zone Monitored
: • • ' : • ' •-•' ' . . " • ' •• " . .

Perched Zone

Water Table

Intermediate

Moderately Deep

Moderately Deep

Deep

Length of 6"

Casing (Feet)

4*

40

115

225

300

400

Length of 10*

Casing (Feet)

None

None

None

None

None

325

Protective casing not used in well cooctnicuoo.

Perched Aquifer Well Installation
The borehole will be drilled using 8-1/4-inch I.D. hollow-stem augers. Split-spoon

samples will be collected continuously from ground surface to the top of the relatively
impermeable unit that is believed to be responsible for the perched water conditions. Soils
will be visually classified using the Unified Soil Gassification System or the modified

o
X

oo
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Burmeister System. The borehole wfll be advanced through the overburden to weathered
bedrock and will be terminated when weathered bedrock is detected in the split-spoon
sampler.

A four-inch diameter, Type 304 stainless steel monitoring well wfll be installed in the
borehole. The depth of the perched aquifer wells wfll be determined by the depth to low
permeability unit below ground surface that is responsible for the perched water conditions.
The well wfll be screened from two feet above water to three to eight feet below water.
The well wfll consist of a five-foot to ten-foot section of 0.01-inch slotted well screen and
sufficient stainless steel riser pipe to extend two feet above ground surface. The annulus
surrounding the screen will be filled with number one sand from one foot below the screen
to two feet above the screen. A one-foot thick layer of bentonite pellets wfll be installed
above the sand. The remaining portion of the borehole annulus will be grouted to ground
surface with a cement/bentonite slurry. The well will be completed by installing a five foot
long black steel protective casing with locking cap over the well. The protective casing wfll
extend approximately three feet below ground surface and will be secured with a cement
collar. The cement collar will be sloped away from the well to minimize the accumulation
of surface water at the well.

Bedrock Aquifer Well Installation
Bedrock wells wfll be installed using rotary methods using potable water or mud as

a drilling fluid. The smallest possible diameter well casing will be used to minimize the
volume of purge water that will be required during sampling efforts and to ensure that water
levels measured in these wells will be responsive to water level changes that are occurring
in the aquifer. The drilling will be carefully monitored by a geologist and changes in
drilling characteristics, flow of water from the borehole, and rock type (as determined by
examination of the cuttings) will be noted. Fracture zones wfll be carefully noted and
described for integration into the geologic and stratigraphic site database.

5.3.5 Ground Water Sampling (Task 3e)
Two rounds of ground water samples wfll be collected from the on-site and off-site

monitoring wells. Ground water sampling will be conducted to establish the concentrations\
and extent of contamination.

5-13
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Samples will be collected from the existing and proposed wells as shown on Plate 1
and will be analyzed for Target Compound List/Target Anah/te List (TCL/TAL)
compounds using the EPA Contract Laboratory Program (CLP). Wells MW 2 through 8
and wells OW-3 and OW-7 are not included because they will be abandoned during the
remedial investigation. If possible, one round of ground water samples will be collected
during a wet period and the other during a drier period to provide information on seasonal
impacts to ground water quality.

Ground water samples will be collected at least two weeks after well development
is completed. The procedures that wfl] be followed during ground water sampling activities
are:

• Open the well casing and measure the headspace air with an HNu.

• Measure and record water level

• Determine if NAPLs exist on top of the water table or at the bottom of the
well using an interface probe. At monitoring well CM, a water sample will be
collected from the water table and bottom of the well prior to purging using
a bottom-filling clear teflon bailer. The samples will be visually inspected for
the presence of NAPLs. NAPLs are most likely to be present in this well,
which contains the most highly contaminated ground water at the site.

• Calculate the volume of water in the wells.

• Purge 3 to 5 well volumes or to dryness using a pump or bailer.

• Measure the pH, specific conductance, temperature at the start of purging and
after each well volume is purged.

• Collect a ground water sample using a decontaminated teflon or stainless steel
bailer.

Descriptions of ground water sampling procedures, containers, preservations, holding
times, and other details will be included in the SAP.

o
Pumping Test ^

oo
An aquifer pump test will be considered after the development of a hydrogeologic """

framework for the site. The pump test might be conducted prior to the installation of new o
j__i

monitor wells to test preliminary conclusions regarding high and low permeability zones and 01
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the degree of connection between them to ensure that the new wells will be properly
located. A detailed plan for the aquifer pump test wfll be developed and submitted to EPA
for approval before the test is conducted. The specific objectives of the pump test, methods
to be used and documentation requirements wfll be fully described

53.6 Soil Sampling (Task 3f)
Analytical data from previous soil investigations indicate that site soils are

contaminated with PCBs, metals, and volatile organic compounds (VOCs). Available post
excavation data does not demonstrate that previously excavated areas have been remediated
completely. Several areas of Lot IB that may have been heavily used during peak
operations have not been sampled. Additionally, sofl samples have not been collected in Lot
1A. Hence, an extensive soil sampling program wfll be necessary to further characterize sofl
contamination on the site for evaluation of source control and remediation measures during
theFS.

One element of the sofl sampling program is the use of an immunoassay test kit as
a field screening device for on-site sampling for PCBs. ENSYS PCS RISc is a system that
is currently used by EPA. The PCB RISc Test uses a semi-quantitative, colorimetric method
that incorporates immunoassay technology. The test is performed using tubes which are
coated with a chemical that specifically binds to PCBs. To perform the test, the standards,
samples and reagents are added in a step-wise manner to the coated tubes. The entire
procedure takes approximately 20 minutes and results in a color change within each tube
proportional to the concentration of PCBs. The color in the tubes is read by inserting the
tubes in a comparative photometer. The PCB sofl test indicates whether a sample contains
more or less than 5 ppm PCBs. The use of other screening methods was considered;
however, they were not selected due to extensive mobilization requirements or likelihood
of giving false positives in sofls where chlorinated compounds are present. It should be
noted that field screening is being used as a cost-effective method to complement and
optimize the Level IV data collection by directing the biased sampling program.

O
O

o
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The proposed soil sampling program is based on the following:
• Field screening will be used as an element of the soil sampling program.
• EPIC (historical overflight) photos indicate that operations occurred over most

of the eastern portion of Lot IB. Some disturbed ground was observed in the
western portion of Lot IB. No disturbed ground was observed in Lot 1A.

• An analysis of soils data taken by other consultants indicates that the highest
levels of contaminants were found within the area that was excavated and is
now fenced or directly adjacent to that area.

Below, five groups of soils data to be collected at Chemsol are described. These

involve grid sampling and biased sampling locations. Grid sampling locations are indicated

on Figure 5-7. At each sampling location, samples will be collected at two depths: at the

surface and just above the water table using a tripod. In several locations, samples in the

saturated zone will be collected (to be discussed). Based on the following proposal, it is

estimated that approximately 86 TCL/TAL CLP samples and 166 PCB field screening

samples will be obtained.

Group A - Grid Sampling For Level IV TCL/TAL Analysis

Soil samples will be analyzed for TCL/TAL by a CLP Laboratory as shown by the
hollow circles on Figure 5-7. These soil samples correspond to a 400* staggered grid
over the entire site, with additional sample locations forming a 200' staggered grid
in Lot IB. _

Group B • Grid Sampling for Level II PCB Analysis

Soil samples will be analyzed for PCBs using a field screening device as shown by
the small solid circles on Figure 5-7. These soil samples correspond to the 200*
staggered grid described above for Lot IB, with additional sample locations in Lot
IB forming a 100' staggered grid encompassing the fenced area of this Lot.

o
Group C - Biased Sampling for Level II PCB Analysis 12

Additional field screen locations have been selected in areas for which activity was §
observed in the EPIC photos and for which no previous sampling or excavations ^
have occurred. These areas correspond to pools of standing liquid, disturbed ground
or high activity as indicated by Figure 2-11. These biased locations are indicated by NI
small solid squares on Figure 5-7. xj
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An allowance of additional screening sample locations is made for areas that exhibit
disturbed ground or staining in the field or in a 50' staggered grid around any
locations (grid or biased) at which PCBs are detected. (These locations are not
shown on Figure 5-7.)

Group D - Confirmatory Sampling of Group C Samples and Biased TCL/TAL
Sampling

An allowance is made for one of every ten samples from Group C to be sent for
TCL/TAL analysis for verification. Locations are not shown on Figure 5-7. In
addition, biased samples will be sent for TCL/TAL analysis as indicated by hollow
squares on Figure 5-7. Samples to 8 feet will also be collected in several locations
as shown by triangles on Figure 5-7.

Group E - TCLP Analysis

Samples will be taken for full TCLP analysis. The locations will be determined
based on the results of the field screening via PCB screening and using an HNU or
PID and will be selected to represent high, medium, and low expected concentrations
of contaminants. In the event that field screening does not provide the expected
results, TCLP analyses will be conducted on samples taken from those areas
previously exhibiting the highest levels of ground water /soil contamination.

Because the site has been razed, much of the soil has been bulldozed, trenched and
graded. The surflcial soil may not be representative of the original soil surface. In general,
soil samples will be collected from two depths at each sampling location: 0-18 inches and
immediately above the perched water zone. All samples for VOC analysis will be taken
from 12-18 inches below ground level.

CLP protocols will be required for the chemical analyses of the soil samples with the
appropriate quality assurance/quality control deliverables. Previous investigations have
indicated the presence of PCBs, volatile organic compounds, semi-volatile compounds, and
inorganic compounds. All samples will be analyzed for the Target Compound List (TCL)
and the Target Analyte List (TAL) by a Contract Laboratory Program (CLP) laboratory.

Table 5-3 is a summary of the soil samples to be collected during the RI. o
12

O
O
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TABLE 5-4

SUMMARY OF PROPOSED SOIL SAMPLING

: :: • <:• ̂  ^M^^Miim

: : •: • : : ' •; ::.?'; ̂  • V
•••• . ; •-• :, : : : ; Vi .;.. :';: ! iJ .; xj: .;...., , : :: . ,.....:-:. .T: .'.;. .;:.;: ¥,^^^M^M^WAmMKMiK^Ki

GROUP A
GRID SAMPLING, TCL/TAL LEVEL IV

GROUP B
GRID SAMPLING, PCB LEVEL H

GROUP C
BIASED SAMPLING, PCB LEVEL II
SAMPLE LOCATION BASED ON EPIC PHOTOS
OBSERVED STAINED OR DISTURBED GROUND
(Allow)

RESAMPLING IN 50' GRID AROUND AREAS
WHERE SCREENING INDICATES PCBs PRESENT
(Allow)

GROUP D
CONFIRMATORY SAMPLING, TCL/TAL LEVEL IV
CONFIRM (1/10) GROUP C

BIASED SAMPLING

BIASED SAMPLING TO 8'

GROUP E
TCLP SAMPLES (Allow)

TOTAL
TCL\TAL, LEVEL IV

TOTAL
PCB, LEVEL H

TOTAL
TCLP ANALYSIS

No, Loca-
tions
28 ,

43

22

18

8

8

6
8

50

83

8

!8S?to''̂
Samples;

56

86

44

36

8

16

6
8

86

166

8
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53.7 Surface Water Sampling (Task 3g)
Seasonally, the Chemsol site contains ponded water and possible wetlands in several

locations. In addition, two streams and a drainage ditch are present on the site. The
presence of these surface water bodies suggests that complex surface water-ground water
interactions may occur at the site.

The objective of the proposed surface water sampling is to determine whether site-
generated contaminants have been transported to surface waters on and downgradient of
the Chemsol site, causing conditions which may inhibit the growth and production of
indigenous flora and fauna and act as a threat to human health.

It is proposed that 5 surface water samples each be collected during a period of high
surface water flow (spring/early summer) and low surface water flow (late summer/fall); for
base flow for a total of 10 samples, to determine whether there is any seasonal variation in
contaminant concentrations. These locations will be surveyed. Proposed sampling locations
are presented in Figure 5-8 and include the inlet and outlet locations of wetlands, the
upgradient portions of the ditch and the stream along Lot IB, as well as their two
downgradient ends along the northern edge of the property boundary. As previously
indicated, the stream along the eastern border of Lot 1A has been sampled as part of the
FFS.

Surface water samples will be collected before the sediment samples are retrieved.
Samples will be collected at mid-depth at each location. The samples will be collected with
a Van Dorn water sampler or stainless steel dipper which will be decontaminated before
each use. Each sample will be analyzed in the field for odor, pH, temperature, and specific
conductivity. Each sample location will be photographed, described, assigned a unique
identification number and marked with a fixed stake. Information to be recorded in the field
notebook will include: time of sample collection, location, approximate water depth, field
parameter data, and observed conditions which might impact the sample chemistry. All
samples will be analyzed for TCL/TAL using CLP procedures. Detailed sampling 0

procedures will be described in the SAP. 2
Based on the results of on-site sampling, EPA may perform additional off-site o

surface water and sediment sampling down gradient from the site. *~*
o\/
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Discharge-recharge relationships may change seasonally. To collect information on
these relationships, surface waters and wetlands will be identified and mapped (described
in detail in 5.3.9). The direction of flow, depth of water, and dimensions of the water
courses will be determined for both periods of high flow (spring/early summer) and low flow
(late summer/fall). Three staff gauges will be installed in the stream which flows north
through the center of the site. Anticipated locations are adjacent to OW-4, OW-10 and
OW-11. The elevations and locations of these gages will be surveyed and water elevations
measured at least once during high and low flow periods, as well as whenever water levels
are recorded in the monitoring wells.

5.3.8 Sediment Sampling (Task 3h)
The objective of the proposed sediment sampling is to determine if site-generated

contaminants have been transported into surface water body sediment on and downgradient
of the Chemsol site and are inhibitory to normal growth and production of indigenous flora
and fauna. Sediment sampling will also enable an assessment of whether food-chain transfer
via benthic infauna and rooted macrophytes represents a potential exposure route to other
components of the ecosystem and a threat to human health. Sediment and surface water
samples will be collected from the same locations.

Approximately six sediment samples each will be collected during periods of high
surface water flow (spring/early summer) and low surface water flow (late summer/fall); for
a total of 12 samples. The second round of samples, in conjunction with the surface water
samples, will allow a determination of whether or not there is seasonal variation in
concentrations due to runoff. Proposed sediment sampling locations are presented in Figure
5-8 and include the inlet and outlet locations of wetlands, the upgradient portions of the
ditch and the stream along Lot IB, as well as their two downgradient ends along the
northern edge of the property boundary and a location in within the wetlands. The locations
and number of sampling points may change, should any of these water bodies not exist or
should other pertinent locations be identified. The locations of the sediment/surface water £
sampling stations will be surveyed.

At each location, a stainless steel hand core sampler will be used to collect the 8
>-»

samples. Sampling equipment will be decontaminated before sampling at each location. At
o

each station, a 12-inch sediment core will be obtained, if possible. To identify the zone of ^
contamination, two sediment samples will be prepared from each core (0-6 and 6-12 inches)
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and submitted for laboratory analysis for TCL and TAL parameters. In addition to
TCL/TAL analysis, sediment samples collected from wetland locations will be analyzed for
total organic carbon (TOC) and grain size. The analyses will be performed using the
Contract Laboratory Program (CLP).

Each core sample will be photographed, described and assigned a unique
identification number. The EPA wfll be provided with a copy of all photographs.
Information to be recorded in the field notebook wfll include the time of sample collection,
location, approximate depth, stratigraphy, and dimatological and other observed conditions
which might impact the chemistry of the sample. The amount of compaction of the core wfll
also be estimated based on the adhered material in the core liner. Estimation of
compaction is necessary to duplicate the correct depth intervals if necessary. Detailed
sampling procedures will be described in the SAP.

5.3.9 Wetlands Delineation (Task 3i)
An Ecological Investigation of the 40-acre Chemsol property and surrounding

properties will be conducted to characterize existing on-site conditions relative to vegetation
community structure, wildlife utilization and sensitive resources such as surface waters and
wetlands. This investigation will identify discemable contaminant pathways and biologi-
cal/ecological related ARARs. This information, together with surface and ground water
data wfll be used to assess potential adverse effects resulting from identified on-site
contaminants and also to assess the ecological effects/impacts of proposed remedial
alternatives.

To achieve these goals, surface waters and wetlands wfll be defined and identified,
vegetation patterns and those areas suitable for wildlife habitat wfll be identified and
mapped. Additional biological studies are not planned at this time (Le. sampling of
vegetation and animal tissues). If significant sofl and/or ground water contamination are
found on the site and/or ground water discharges to wetlands or other sensitive habitats,
further biological data will be collected to enable a more quantitative Ecological Risk
Assessment. 2

A review of existing available site data and base mapping wfll be conducted for the o
o

purpose of identifying the characteristics of known contaminants and their potential ^
pathways of exposure and ARARs. Data that will be acquired and reviewed include U.S. o

M
-fc,
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Geological Survey (USGS) and National Wetland Inventory (NWI) mapping, the Soil Survey
of Middlesex County, and aerial photography. It should be noted that the U.S. Fish and
Wildlife Service has indicated that the federally threatened plant species Helonias bullata
(swamp pink) is documented to exist in forested wetlands approximately 6 miles from the
site. EPA will conduct a survey to determine whether swamp pink exists at the site.

Biological data will be collected for the purpose of identifying and mapping on-site
ecological conditions to determine impacts and possible pathways of contaminants.
Pathways leading off-site wfll be investigated to identify the receiving-body of possible
contaminants. In the event that on-site contaminants are found to be migrating off-site,
pathways and potential receptor sites (e.g., drainage basins, wetlands, water bodies) wfll be
identified. As part of the off-site biological investigation, USGS topographic maps and
National Wetland Inventory (NWI) mapping will be used to identify potential off-site
receptors in the areas adjacent to and down-gradient of the site. The following areas will
be observed and map-located: water bodies, wetlands, open space (e.g., parks, playgrounds,
undeveloped lands) and habitat for threatened and endangered species. The resulting data
would be used to compare off-site environmental conditions to conditions on-site.

In summary:
• Surface waters and wetlands on-site wfll be identified and map-located.

Because overland surface flow is a potential pathway for transporting and
depositing contaminants, streams/drainage courses will be identified. The
direction of flow, depth of water, dimensions of the water course, and areas of
deposition will also be noted. Wetlands wfll be formally delineated using the
currently recognized Federal Manual for Identifying and Delineating
Jurisdictional Wetlands. Data on vegetation, soils, and hydrology will be
recorded on the appropriate data forms, wetlands wfll be identified on site
mapping and classified as to type.

• Vegetation patterns wfll be mapped, plant species identified, and percent area!
cover determined for each vegetational stratum. Vegetational communities
providing wildlife habitat wfll be noted and indicated on a site map. In
addition, based on New Jersey Fish and Wildlife data for the area, wildlife
species likely to utilize specific area vegetational communities wfll be
identified. These data will be used to conduct a comparative assessment of
similar vegetational communities found off-site in the Piscataway Plain, if
present. o

3
• Wildlife observations wfll be recorded. Data collected wfll include the numbers

of individuals observed, species utilization of the site (i.e., foraging, nesting, g
migratory stopper), and species utilization of vegetational stratum (i.e. open ^
field, shrub/scrub, wooded).

XI
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The qualitative analyses of the field study outlined above for this ecological

investigation will be used to determine the future need for quantitative data. An evaluation

of potential biological effects of on-site remediation may demand additional quantitative

data. This may require sampling and analysis to determine the extent and concentration of

contaminants in biologic tissue or specific on-site media as well as their potential adverse

effects on the biological community.

While conducting the wetland delineation, observational information for application

of the U.S. Army Corps of Engineers Wetlands Evaluation Technique (WET1. Version 2.0.

will be collected to assess baseline functional values of on-site wetlands. In the event

remedial activities will impact wetlands, the baseline values will be utilized to develop a

wetland restoration plan.

5J.10 Air Monitoring/Sampling (Task 3j)

Odors were recently noted on-site during the remedial investigation studies. The

location of the odor is reported to be in the southeast comer of the fenced in portion of Lot

18. The chemical constituents of odor are unknown at this time. The suspect list of

chemicals includes the VOCs and SVOCs found during on-site environmental investigations

conducted to date.

An ambient air sampling study is proposed to evaluate the chemical constituents in

the ambient air around the reported source of the odors at the southeastern corner of the

fenced portion of Lot IB. o

oo
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The objectives of this proposed ambient air quality monitoring study are to:

• collect information on the present composition of chemical constituents in the
ambient air around the reported source of the odors;

• compare the compound specific air sampling results with appropriate odor
threshold values and ambient guideline concentrations.

Air samples will be collected at four on-site locations and three off-site locations.
Each of the four on-site locations will be located at the edge of the area which is the
reported source of the odors. The four locations will be oriented approximately 90 degrees
apart. Two of the off-site locations will be approximately one-quarter mile upwind and
downwind of the reported odor source area. In addition, one off-site location will be at a
selected receptor site. This receptor point wOl be at the closest sensitive location to the site
fence line. The residences adjoining the site will be considered for this monitoring location
(to be described in the SAP).

Correlation of air composition at each location with wind direction will provide
information which will be useful to determine the source of various compounds.
Information generated by the on-site sampling locations will indicate whether detected
compounds might originate at off-site sources. Sampling at a selected off-site receptor will
provide information on the compounds present in the ambient air at the receptor site during
the periods of sampling.

Ambient air grab samples will be collected in Summa canisters. The sample
collection method consists of opening the shutoff valve on the Summa canisters, which are
under vacuum, thereby allowing ambient air to enter the canister. A sampling averaging
period of eight hours will be used. The samples will be sent to a qualified laboratory for
analysis to be conducted by gas chromatograph/mass spectrometer (GC/MS). The samples
will be analyzed using EPA Method TO 14 for volatile organic compounds.

There will be two separate rounds of sample collection. Samples will be collected 0

during meteorological conditions which might be expected to maximize site odors. These ^
conditions include: falling barometric pressure; wind speeds less than 15 miles per hour, o
and minimal precipitation. ^

o
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Field observations will include: monitoring for hydrogen sulfide (H^S) with an
meter; monitoring for VOCs with a PID; measuring wind speed with an anemometer;
determining wind direction with a compass; measuring temperature with a thermometer, and
measuring atmospheric pressure with a barometer.

QA/QC procedures will include:
• • collecting and analyzing a duplicate on-site Summa canister sample during each

sampling round;
»

• selecting a qualified air laboratory to perform the analysis;
*

• requiring proper cleaning and handling of the Summa canisters during each
sampling round;

• performing vacuum checks of canisters;

• providing for proper calibration and operation of the H2S meter and the PID
during the study period; and

• providing chain-of custody forms for handling of canisters.

Because the summa canister are in a vacuum prior to sampling, TMP blanks and
field blank cannot be obtained. The focus of the air sampling effort is sample collection and
analysis for VOCs. Although some SVOCs have been found on-site, sampling for them has
not been included at this time due to difficulties associated with sample collection and
analysis of these compounds. Also, semi-volatiles have low vapor pressures and are less
likely to become airborne at detectable concentrations.

53.11 Human Populations and Land Use Investigations (Task 3k)
For the purpose of the site health risk assessment, local demographic and land use

data will be compiled from available data bases and updated, if appropriate. The
information will be evaluated to delineate potential receptors and exposure pathways.

Information on the size, location and characteristics of the human population living i
within a one-half to three-mDe radius of the Chemsol site will be collected from U.S. Census

o
Bureau reports and/or computer files and reports prepared by the Middlesex County 2
Planning Board. Site observations within the area will be conducted to ascertain proximity
to and likely human contact with contaminated media. ro

CD
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A Stage I Cultural Resources Survey in accordance with the EPA Region n
CERCLA/SARA Review Manual, Section 2.4, wfll be conducted to determine the presence
of cultural or historical resources on the Chemsol site or in the immediate vicinity of the
site. This survey is the appropriate level of an initial study for eventual compliance with the
national Historic Preservation Act (NHPA), and should determine the presence or absence
of any known cultural resources, and whether further investigation within the area impacted
by remedial action alternatives is necessary.

5.4 TASK 4 . DATA VALIDATION

Data generated by CLP laboratories will be validated using EPA's Contract
Laboratory Program Standard Operating Procedures HW-2 and HW-4, as well as internal
contractor data validation guidelines.

Environmental samples will be analyzed through the EPA CLP RAS and SAS and
will be subjected to a laboratory testing and data validation program. The data validation
portion of the program will conform with the EPA Region n procedures and will verify that
the analytical results were obtained following the specified protocols and are of sufficient
quality to be relied upon in performing the risk assessment, screening and selecting potential
remedial action alternatives, and supporting a Record of Decision (ROD).

Samples collected during the field investigation and analyzed through the CLP will
be validated using the following EPA Region n procedures:

• CLP Organics Data Review and Preliminary Review, SOP No. HW-2, Revision
No. 7, March 1990 (EPA Region n, 1990)

• Evaluation of Metals Data for the CLP, SOP No. HW-2, Revision No. 10,
February, 1990 (EPA Region n, 1990)

Validation of analytical data will be conducted by trained and certified personnel
The results of the data validation wfll be presented as Appendices to the RI report.
Additional information on sample collection, analytical parameters and methods, detection
limits, and QA/AC samples will be described in the SAP. o

o
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Sample tracking consists of the arrangements for allocating testing with the CLP or
with other laboratories. The task includes assuring proper documentation and transport of
field samples to the laboratories, correspondence with organizations dealing with the
sampling, and assembly of analytical results as they are received

Sample tracking will include the following activities:
• Scheduling the CLP analytical services with the Regional Sample Control

Center (RSCC)

• Interacting with the RSCC, the Sample Management Office (SMO), field
personnel and others involved in the sample collection and analysis

• Organizing analytical results as they are received

• Selecting procedures to be used by laboratories providing SAS service

5.5 TASK 5 - DATA EVALUATION

Data collected during prior sampling programs and data from this Remedial
Investigation will be assembled, reviewed, and carefully evaluated to satisfy the objectives
of the investigation. When possible, the data evaluation task will be performed concurrently
with Tasks 3, 4, and 6, with the goal of preparing the Remedial Investigation Report (Task
8).

The data collected to characterize the site will be organized and analyzed to identify
the nature and extent of contamination, determine ground water flow direction(s), and
identify potential on-site source(s) of the contaminants. Field data and data resulting from
laboratory analysis will be entered into a data base. Boring logs will be prepared for all
completed borings, and stratigraphic information developed from the site borings will be
displayed as cross sections or fence diagrams of the site. Synoptic water level elevations
measured at the wells will be used to develop plot(s) of the piezometric surface in the
aquifer. Both the horizontal and vertical hydraulic gradients will be determined as ^
appropriate. If necessary, elevations wfll be corrected for pumping effects observed during
long-term water level monitoring. 2

o
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The water quality data wfll be evaluated and mapped to illustrate the areal extent
of contaminants detected. Field permeability characteristics will be evaluated. The
breakdown products of contaminants detected will be considered to help evaluate potential
sources of the contaminants and their environmental behavior.

Maps of the data from the previous sampling programs and from this Remedial
Investigation will be prepared for each medium sampled (Le., soil, biota, sediments, surface

»

water) to assist in the analysis. Tables comparing the results of the various phases of the
Remedial Investigation will be prepared and evaluated. Where differences are observed,
field and laboratory procedures, the passage of time and other factors will be evaluated to
try to account for the differences. The results of the evaluation wfll be discussed in the
Remedial Investigation Report.

5.6 TASK 6 • HEALTH RISK AND ENVIRONMENTAL ASSESSMENT

A baseline human health and environmental risk assessment wfll be conducted to
determine the extent to which chemicals present at the site may endanger public health and
the environment. Actual or potential human and environmental exposure to site-related
chemicals, currently and in the future, wfll be evaluated in the absence of any remedial
action. As such, the assessment will establish baseline conditions representative of the No-
Action remedial alternative.

The assessment will utilize guidance prepared by the EPA in their Risk Assessment
Guidance for Superfund Volumes I and II.

The public health and environmental risk assessments will each be comprised of a
number of similar components. The intent and technical approach for each component for
each assessment are briefly described in the following sections.

o
5.6.1 Human Health Evaluation (Task 6a) if
The human health evaluation comprises the following five components: 0o

M
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Hazard Assessment
Chemical contamination detected in all environmental media during the RI and

previous investigations wfll be evaluated for selection for detailed analysis in subsequent
assessments. The evaluation will consider the media contaminated, contaminant
concentrations, the frequency of detection, the environmental fate and transport
characteristics of each contaminant and the likelihood of contacting human or environmental
receptors. ARARs wfll be tabulated and compared to the environmental data. Chemicals
of potential concern, representative of the types of contaminants present at the site wfll be
selected for detailed evaluation of human health risk. These wfll include potentially cancer-
causing and noncarcinogenic chemicals.

ToxJcity Assessment
Critical evaluation and interpretation of lexicological data for the chemicals of

potential concern wfll be provided. The intent is to indicate the intrinsic toxicity of the
chemical, i.e., its ability to pose potential hazards to human health. Brief toxicity profiles
wfll be prepared for chemicals of potential concern found to pose significant risk. The
profiles will summarize the scientific literature on the following topics: acute toxicity,
chronic toxicity including systemic toxic effects, carcinogenicity, mutagenicity, teratogenicity,
and reproductive effects. For potentially cancer causing chemicals, the evidence supporting
such a classification will be noted and the derivation of the carcinogenicity potency estimates
will be summarized.

Human and environmental health-based standards and criteria wfll be tabulated as
appropriate, for later risk characteristics.

Exposure Assessment
Exposure assessments wfll be conducted to identify actual or potential pathways of

human exposure, characterize potentially exposed human populations, and where possible, ^
quantify the exposure of affected populations. Actual or potential exposure pathways,
identified by a source and mechanism of chemical release, an environmental transport 3
medium, a point of potential contact, and an exposure route, wfll be evaluated in the o

exposure assessment. An inclusion/exclusion analysis and supporting rationale wfll be to
included for each pathway.
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Pending the analysis of the analytical data, estimates of exposure point concentra-
tions of the chemicals of potential concern will be determined. The estimates may derive
from numerical relationships between the chemical properties and medium-specific
environmental concentrations of the contaminants, simplified screening model estimates or
more complex numerical modeling. Such determinations will involve detailed analysis of the
environmental fate and transport processes operable for each contaminant

Potentially exposed populations will be characterized with the intent of determining
whether there is potential for casual contact or intake of chemical contaminants. This
characterization will include estimates of the numbers and ages of people potentially
exposed at each exposure point and identification of human activity patterns which may
influence exposure.

Exposure scenarios will be constructed to quantify actual or potential exposure levels
to human receptors; the scenarios will use standard assumptions of human intake. A
Reasonable Maximum Exposure (RME) case will be evaluated for each pathway;
parameters and assumptions used for the RME case will be selected to provide reasonable
estimates of exposure and yet not underestimate exposure. All parameters and assumptions
wfll be documented, where possible, by reference to the scientific literature.

Risk Characterization
Information from the toxicity assessment and the exposure assessment will be

integrated in this step to determine the likelihood, nature and magnitude of adverse human
health effects posed by the site. The risk characterization will include an evaluation of
carcinogenic and noncarcinogenic human health risk. Regulatory standards and criteria will
form the basis for the evaluation of human health risks associated with exposure to
chemicals at the levels estimated in the exposure assessment. Human health risks associated
with exposure to both individual contaminants and contaminant mixtures will be evaluated.
Uncertainty inherent in environmental sampling and analysis, toxicity assessment and o
exposure assessment wfll be discussed, as wfll the sensitivity of the assessment to key 2

parameters and assumptions regarding toxicity, environmental fate and transport, and g
»->

human exposure.
o
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5.6.2 Environmental Assessment (Task 6b)
To evaluate terrestrial environmental impacts, published information concerning the

toxicity of various chemical constituents to terrestrial organisms will be considered in
tandem with observations and inventories of biota made during the ecological evaluation.
If warranted, concentrations of contamination in on-site contaminated matrices wfll be

«•

extrapolated to probable contaminant concentrations at or within the organism (i.e.,
extrapolation allowing for dilution, organism uptake, bioaccumulation). Technical guidance
needed to determine the level of detail to characterize ecological risks wflf be consistent with
"EPA's Risk Assessment Guidance for Superfund. Volume IL Environmental Evaluation
Manual 1989.

An Environmental Assessment (EA) will be performed to evaluate potential impacts
of site-generated pollutants to organisms and their respective habitats, both on-site and in
the vicinity of the site. Specific guidance provided in the aforementioned EPA document
will be employed in the implementation of the EA.

Where possible, existing quantitative data on pollutant concentrations, population
size, density, dominance and diversity wfl] be utilized for the site. Background ecological
data for the site wfll be obtained from state and federal agencies, as well as from field
observations.

5.7 TASK 7 - TREATABILITY STUDIES/PILOT TESTING

A treatability study on ground water from well TW-5 was conducted during the FFS.
The results of that study are included in the FFS Report (Jury 1991) and will be incorporat-
ed into the FS report. Additional pilot studies may be conducted on soils, depending on the
technologies undergoing detailed evaluation. These are not included as a task at this time.

5.8 TASK 8 - PREPARATION OF REMEDIAL INVESTIGATION REPORT

o
A draft Remedial Investigation (RI) Report wfll be prepared and submitted to the ^

EPA for review. The report will follow the latest EPA formats as described in the EPA
1988 draft "Interim Final Guidance for Conducting Remedial Investigations and Feasibility 2

ovj
U)

5-31



Studies Under CERCLA". A draft outline of the report is shown in Table 5-4. This outline
should be considered a draft and subject to revision, based on the data obtained. The report
will include discussion of the data from the previous sampling programs as well as the data
and analyses performed as part of this RI.

When the draft RI report is completed, it will be submitted to the EPA for review
and comment. Following receipt of all EPA written comments, the report will be revised
and an amended report will be submitted to EPA. When the EPA determines that the

»

report is acceptable, the report will be deemed the Final RI Report

5.9 TASK 9 - IDENTIFICATION AND SCREENING OF REMEDIAL ALTERNATIVES

After data from the existing data base and those collected during the RI are
evaluated, the preliminary remedial action objectives will be refined and developed or, if
appropriate, eliminated. Based on the established remedial response objectives and the
results of the risk assessment (Task 6), the initial screening of remedial alternatives will be
performed according to the procedures recommended in Interim Final Guidance for
Conducting RI/FS under CERCLA" (EPA, October 1988).

This Work Plan includes a preliminary identification and discussion of alternatives,
although the process of identifying and screening potential alternatives will be ongoing
throughout the RI, as new technological and/or site-specific data emerge. The subtasks
comprising Task 9 will accomplish the following objectives:

• Development of remedial response objectives and general response actions

• Identification and screening of remedial technologies and process options

• Development and screening of remedial alternatives

5.9.1 Development of Remedial Action Objectives and General Response Actions
Based on the data collected in the RI along with other existing data, the remedial

action objectives will be developed. Prior to the development of these objectives, any o
significant site problems and contaminant pathways will be identified. Considering these 3

problems and pathways, the remedial response objectives that would eliminate or minimize o
substantial risks to public health and the environment wfll be developed further. ARARs ^
will be refined by considering site-specific conditions. Based on the response objectives, °

w
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•:•:?:•'t^ : • ' •"TABLE S4 'tt&x;Wt^
tROPOSEP Rl REPORT FORMAT

1.0 Introduction
1.1 Purpose of Report
12 Site Background

12.1 Site Description
1.22 Site History
1.23 Previous Investigations

13 -Report Organization

20 Study Area Investigation
21 Surface Features (topographic mapping, etc.) (natural and

features)
22 Contaminant Source Investigations
23 Meteorological Investigations
24 Surface Water and Sediment Investigations
25 Geological Investigations
26 Soil and Vadose Zone Investigation
27 Ground Water Investigation
28 Human Population Surveys
29 Ecologic Investigation

3.0 Physical Characteristics of Chemsol
3.1 Topography
32 Meieorolgy
33 Surface Water and Sediment
3.4 Geology
3.5 Hydrogeology
3.6 Soils
3.7 Biota and Environmental Resources
3.8 Ah- Quality
3.9 Demographics and Land Use

4.0 Nature and Extent of Contamination
4.1 Sources of Contamination
42 Soils
43 Groundwater
4.4 Surface Water and Sediments
4.6 Air

5.0 Contaminant Fate and Transport
5.1 Routes of Migration
5.2 Contaminant Persistence
53 Contaminant Migration

6.0 Baseline Risk Assessment
6.1 Public Health Evaluation

6.1.1 Exposure Assessment
6.1.2 Toricity Assessment
6.13 Risk Characterization

62 Environmental Assessment

7.0 Summary and Conclusions
7.1
72
73
7.4
7.5
7.6

Appendices
Boring Logs
Hydrogeologic Data

Source(s) of Contamination
Nature and Extent of Contamination
Fate and Transport
Risk Assessment
Dau Limitations and Recommendations for Future Work .
Recommended Remedial Action Objectives

Analytical Data/QA/QC Evaluation Results
Risk Assessment Models

Toririty Profiles
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general response actions wfll be delineated to address each of the site problem areas. These
response actions will form the foundation for the screening of remedial technologies.
General response actions considered wfll include the No-Action alternative as a baseline
against which all other alternatives can be compared.

5.9.2 Identification of Applicable Technologies/Process Options and Development
of Alternatives

Based on the remedial action objectives and each identified general response action,
potential treatment technologies and their associated containment or treatment and disposal
requirements wfll be identified. A prescreening of these potential treatment technologies
for suitability as part of a remedial alternative wfll be conducted. Where several process
options exist for a particular technology (e.g., rotary kiln, infrared or circulating bed
combustion), the process option for which most data exist and whose capacities/constraints
most closely match site conditions wfll be selected for further detailed evaluation.

Technologies that could prove extremely difficult to implement might not achieve the
remedial objective in a reasonable time, or might not be applicable or feasible based on the
site-specific conditions and will be eliminated from further consideration. A preliminary
identification of technologies has been completed and the results can be found in Section
3.0. However, this preliminary identification wfll be finalized based on the results of the RI
and the established remedial response objectives. The revised list of potential remedial
technologies/alternatives will be developed as part of Task 9. The development of
alternatives requires combining appropriate remedial technologies in a manner that wfll
satisfy the established response objectives and refining them according to the results of the
RI.

As required by SARA, alternatives wfll be developed in each of the following
categories:

• An alternative for treatment that would eliminate, or minimize to the extent
feasible, the need for long-term management (including monitoring) at the site

• Alternatives that would use treatment as a primary component of an ^
alternative to address the principal threats at the site
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An alternative that relies on containment with little or no treatment, but is
protective of human health and the environment by preventing potential
exposure and/or by reducing mobility

A No-Action alternative

5.9.3 Screening of Remedial Alternatives
The list of potential remedial alternatives developed above wfll be screened. The

objective of this effort is to reduce the number of technologies and alternatives for further
analysis while preserving a range of options. This screening wfll be accomplished by
evaluating alternatives on the basis of effectiveness, implementability and cost as specified
in the most recent EPA guidance document (EPA, 1988). These screening criteria are
briefly described below:

Effectiveness Evaluation
The effectiveness evaluation will consider the capability of each remedial alternative

to protect human health and the environment. Each alternative will be evaluated as to the
protection it would provide, and the reductions in toxicity, mobility or volume of
contaminants it would achieve.

Implementability Evaluation
The implementability evaluation wfll be used to measure both the technical and

administrative feasibility of constructing, operating and maintaining a remedial action
alternative. In addition, the availability of the technologies involved in a remedial
alternative will be considered.

Innovative technologies wfll be considered throughout the screening process if there
is a reasonable belief that they offer potential for better treatment performance or
implementability, few or lesser adverse impacts than other available approaches, or lower
costs than demonstrated technologies. ^
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Cost Evaluation
Cost evaluation wfll include estimates of capital costs, annual operation and

maintenance (O&M) cost, and present worth analysis. These conceptual cost estimates are
order-of-magnitude estimates, and wfll be prepared based on:

• Preliminary conceptual engineering for major construction components

• Unit costs of capital investment and general annual operation and maintenance
costs available from EPA documents (EPA, 1985c and EPA, 1985d) and from
contractor in-house files

5.10 TASK 10 - DETAILED EVALUATION OF REMEDIAL ALTERNATIVES

The remedial alternatives that pass the initial screening wfll be further evaluated.
The evaluation will conform to the requirements of the NCP and wfll consist of a technical,
environmental and cost evaluation, as well as an analysis of other factors, as appropriate.
The detailed evaluation wfll follow the process specified in the Interim Guidance for
Conducting RI/FS under CERCLA" (EPA, October 1988).

In the guidance, a set of nine evaluation criteria have been developed that are to be
applied in the evaluation of each Remedial Alternative. A brief description of each
criterion is provided:

Short-Term Effectiveness
This criterion addresses the effects of the alternative during the construction and

implementation phase untfl the remedial actions have been completed and the selected level
of protection has been achieved. Each alternative is evaluated with respect to its effects on
the community and on-site workers during the remedial action, environmental impacts
resulting from implementation, and the amount of time untfl protection is achieved.

Long-Term Effectiveness
This criterion addresses the results of a remedial action in terms of the risk £

remaining at the site after the response objectives have been met. The primary focus of this
evaluation is to determine the extent and effectiveness of the controls that may be required o
to manage the risk posed by treatment residuals and/or untreated wastes. The factors to

o
be evaluated include the magnitude of remaining risk (measured by numerical standards ^

^o

5-35



such as cancer risk levels), and the adequacy, suitability and long-term reliability of
management controls for providing continued protection from residuals (Le., assessment of
potential failure of the technical components).

Reduction of Toxicity. Mobility, or Volume
This criterion addresses the statutory preference for selecting remedial actions that

employ treatment technologies that permanently and significantly reduce toxicity, mobility
__ »

or volume of the contaminants. The factors to be evaluated include the treatment process
employed, the amount of hazardous material destroyed or treated, the degree of reduction
expected in toxicity, mobility or volume, and the type and quantity of treatment residuals.

Implementability
This criterion addresses the technical and administrative feasibility of implementing

an alternative and the availability of various services and materials required during its
implementation. Technical feasibility considers construction and operational difficulties,
reliability, ease of undertaking additional remedial action (if required), and the ability to
monitor its effectiveness. Administrative feasibility considers activities needed to coordinate
with other agencies (e.g., state and local) in regard to obtaining permits or approvals for
implementing remedial actions.

Cost
This criterion addresses the capital costs, annual operation and maintenance costs,

and present worth analysis.
Capital costs consist of direct (construction) and indirect (nonconstruction and

overhead) costs. Direct costs include expenditures for the equipment, labor and material
necessary to perform remedial actions. Indirect costs include expenditures for engineering,
financial and other services that are not part of actual installation activities but are required
to complete the installation of remedial alternatives. o

Annual operation and maintenance costs are post-construction costs necessary to 2

ensure the continued effectiveness of a remedial action. These costs will be estimated to §
i-1

provide an accuracy of +50 percent to -30 percent.
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A present worth analysis is used to evaluate expenditures that occur over different
time periods by discounting all future costs to a common base year, usually the current year.
This allows the cost of remedial action alternatives to be compared on the basis of a single
figure representing the amount of money that would be sufficient to cover all costs
associated with the remedial action over its planned life.

*

Compliance With ARARs
This criterion is used to determine how each alternative complies with applicable or

relevant and appropriate Federal and State requirements, as defined in CERCLA Section
121.

Overall Protection of Human Health and the Environment
This criterion provides a final check to assess whether each alternative meets the

requirement that it is protective of human health and the environment. The overall
assessment of protection is based on a composite of factors assessed under the evaluation
criteria, especially long-term effectiveness and permanence, short-term effectiveness, and
compliance with ARARs.

State Acceptance
This criterion evaluates the technical and administrative issues and concerns the

state may have regarding each of the alternatives. The factors to be evaluated include those
features of alternatives that the state supports, reservations of the state, and opposition of
the state.

Community Acceptance
This criterion incorporates public concerns into the evaluation of the remedial

alternatives. Often, community (and also state) acceptance cannot be determined during :r
development of the RI/FS. Evaluation of these criteria is postponed until the RI/FS report

o
has been released for state and public review. These criteria are then addressed in the °
ROD and the responsiveness summary.

M
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After each of the remedial alternatives has been assessed against the evaluation
criteria, a comparative analysis will be performed. This analysis will compare all of the
remedial alternatives against each other for each of the evaluation criteria.

5.11 TASK 11 - PREPARATION OF FEASIBILITY STUDY REPORT

v

An FS report wQl be prepared to summarize the activities performed and to present
the results and associated conclusions for Tasks 1 through 10. The report wfll include a
summary of a description of the initial screening study process and the detailed evaluations
of the remedial action alternatives studied. The FS report will be prepared and presented
in the format specified in "Interim Final Guidance for Conducting RI/FS under CERCLA"
(EPA, October 1988).

The FS Report will be comprised of an executive summary and four sections. The
executive summary will be a brief overview of the FS and the analysis underlying the
remedial actions that were evaluated.

The FS will contain the following four sections:
• Introduction and Site Background
• Identification and Screening of Remedial Technologies
• Development and Initial Screening of Remedial Alternatives
• Description and Detailed Analysis of Alternatives

A discussion of each component is presented below. The format used to develop the
FS report is presented in Table 5-5.

The introduction will provide background information regarding site location and
facility history and operation. The nature of the problem, as identified through the various
studies, will be presented. A summary of hydrogeological conditions, remedial action
objectives, nature and extent of contamination, and risk assessment addressed in the RI
Report will also be provided.

The feasible technologies and process options for site remediation will be identified
for each general response action, and the results of the remedial technologies screening will
be described. Remedial alternatives will be developed by combining the technologies 2
identified in the previous screening process. The results of the initial screening of remedial 0

alternatives, with respect to effectiveness, implementability and cost, will be described. -^
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w^rn^m^:: TABLE s-s ̂ m&^im
PROPOSED FS REPORT FORMAT

1.0 Introduction
1.1 Purpose and Organization of Report
12 Site Description and History
13 Site
1.4 Source(s) of Contamination
1.5 ' Nature and Extent of Contamination
1.6 Contaminant Fate and Transport
1.7 Baseline Risk Assessment

»

2.0 Identification and Screening of Technologies
2.1 Remedial Action Objectives for each Medium

• Contaminants of Interest
• Allowable Exposure Based on Risk Assessment
• Allowable Exposure Based on ARARs
• Development of Remedial Action Objectives

22 General Response Actions for Each Medium
• Areas of Volumes to Which Treatment
• . Containment
• Technologies

23 Screening of Technology and Process Option for Each Medium
23.1 Description of Technologies
23.2 Evaluation of Technologies
233 Screening of Alternatives
• Effectiveness
• Implementability
• Cost

3.0 Development of Alternatives
3.1 Development of Alternatives for Each Medium
32 Screening of Alternatives

3.2.1 Alternative 1
3.22 Alternative 2
323 Alternative 3

4.0 Detailed Analysis of Alternatives
4.1 Description of Evaluation Criteria

• Short-Term Effectiveness
• Long-Term Effectiveness and Permanence
• Implementability
• Reduction of Mobility, Toxicity, or Volume Through Treatment
• Compliance with ARARs
• Overall Protection
• Cost
• State Acceptance
• Community Acceptance

42 Individual Analysis of Alternatives . o
42.1 Alternative 1 2
422 Alternative 2
4.23 Alternative 3

43 Comparative Analysis
4.4 Summary



A detailed description of the cost and non-cost features of each remedial action
alternative passing the initial screening of the previous section will be presented. A detailed
evaluation of each remedial alternative with respect to each of the evaluation criteria will
be presented. A comparison of these alternatives wfll also be presented.

o
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6.0 COSTS AND KEY ASSUMPTIONS

Cost estimates for conducting the Chemsol RI/FS, along with detailed assumptions,
are submitted as Volume 2 of this Work Plan. The cost breakdown is comparable to the
breakdown of activities as shown on the project schedule which is discussed in Section 7.0.
Costs are provided for the RI/FS activities discussed under Tasks 1 through 11. The cost
estimate does not include analysis of samples. All analyses will be conducted through the
EPA CLP.

o
I
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7.0 PROJECT SCHEDULE

The project schedule for the Chemsol RI/FS is presented on Figure 7-1. The
schedule presents the time required for completion of the Final RI/FS from the date of
EPA Work Plan approval. The schedule for this project is based on assumptions which
include the following:

*

• The schedule is based on a six-week period for EPA review of the draft RI
and FS reports;

• Timely access to the site wfll be procured by the EPA as required;

• Contractual requirements (such as timely approval of subcontracts) are
authorized by the EPA; and

• Timely receipt of analytical data from the CLP laboratory.

As the project proceeds, progress will be monitored against the schedule and
deliverable due dates, with update of the schedule as necessary. The task numbering system
for the RI/FS effort is described in Section 5 of this Work Plan. Each of these tasks has
been scheduled and will be tracked separately during the RI/FS work. If a delay occurs or
is anticipated, available methods to maintain the overall project schedule will be developed.
Progress meetings will be held, as needed, to evaluate project status, discuss current items
of interest, and review major deliverables.

o
X

oo

o\1

7-1



i i i 13 1 1 ( [ 11 } 3 r '3 I I 3 f 1f M •t 3 j .

r 3 I | I 16 I i f 3 I

1 t 3 3 1e ft V 1 f 1 1I r i l 3 3 1 *

e 1 j 1 | 1r f f { 13 f i j [r 3 c 3

1 { T 3 tC 1 11 i ! I 13 I 3 f 3 1r I i i } 3 1

C t 1 1 3 3

1 1 S i ic i i 3 I |

i M I

6 !| |( T 
?

3 
3

J 1 1 } M A 3 1

1 i ! j •

1 M 1 1 ! M
* 3 1

{ i 1 I i t\ i i i j ir M i S \

t J f M A 3 1

r i T 1t 1 i t t

a A i i ! 1i r M 1 1f s 1

\ i i •* •i ! i 1

r 1 f S f i 11 1 | f I

7 f f 1 r i M ii i [1 Jl M : 
; ji1 i,!

: 
a i i > i 
\s \ a | f

3 ! t i 1 { |c X [ fi I [ t ' ' * r * r r r i r r r r t r r r r r r

1 f 1 i 1 i

FI
GU
RE
 7
-1

RI
/F
S 
WO
RK
PL
AN
 S
CH
ED
UL
E



8.0 PROJECT MANAGEMENT

8.1 ORGANIZATION

The RI/FS activities will be Implemented by COM Federal Programs Corporation.
Maheyar Bilimoria, Ph.D., will serve as the site manager and wfll report to the EPA RPM,
James Haklar, P.E. Dr. Bilimoria has primary responsibility for implementation of the
RI/FS, including coordination among support staff, acquisition of engineering or specialized
technical support, and other aspects of the day-to-day activities associated with the project.
His activities also include identification of staff requirements, direction and monitoring of
site progress, ensuring implementation of quality control procedures and being responsible
for performance within the established budget and schedule. Dr. Bilimoria will work directly
with the EPA RPM.

In performing RI/FS activities, Dr. Bilimoria will be assisted by Ms. Susan Schofield,
P.O. Ms. Schofield will serve as project geologist for the RI/FS.

The project team members were selected for their qualifications and experience with
the technical issues to be addressed at the site. If unanticipated site problems or project
needs are encountered that cannot be adequately handled by this team, technical experts
from other offices may be used as necessary, with EPA concurrence.

82 COORDINATION WITH AGENCIES

The site manager will coordinate all project activities with the RPM. Regular
telephone contact will be maintained to provide updates on project status. Field activities
at the site will require coordination among federal, state, and local agencies and
coordination with involved private organizations. Coordination of activities with these
agencies is described below.

EPA is responsible for overall direction and approval of all activities for the Chemsol £
site. EPA may designate technical advisors and experts from academia or its technical
support branches to assist on the site. Agency advisors could provide important sources of o

41-
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technical information and review, which the CDM team will use from initiation of RI/FS
activities through final reporting.

Sources of technical information include EPA, U.S. Army Corps of Engineers,
Agency for Toxic Substances and Disease Registry (ATSDR), U.S. Geological Survey
(USGS), U.S. Department of Interior, and the National Oceanic and Atmospheric
Administration. These sources can be used for background information on the site and
surrounding areas.

The state, through NJDEPE, may provide review, direction, and input during the
RI/FS. EPA's RPM will coordinate contacts with NJDEPE.

Local agencies that may be involved include Middlesex County and Piscataway
Township departments such as planning boards, zoning and building commissions, police,
fire, and health department, and utilities (water and sewer). Contacts with these local
agencies will be coordinated through the EPA RPM.

Private organizations requiring coordination during the RI/FS include PRPs,
concerned residents in the area, and public interest groups such as environmental
organizations and the press. Coordination with these interested parties will be performed
through the EPA RPM.

8J QUALITY ASSURANCE

Work on this assignment will be conducted in accordance with the procedures
defined in the site-specific sampling and analysis plan (SAP) which includes the quality
Assurance Project Plan (QAPjP) and the Field Sampling Plan (FSP) as approved by EPA
Region n. Field blanks, field replicates, trip blanks and samples for laboratory matrix spikes
and duplicates will be submitted to the laboratory as outlined in the SAP. The desired
precision and accuracy of laboratory and field data will be documented in the SAP.
Laboratory data will be validated in accordance with Region n data validation guidelines.

Deliverables will be reviewed by the quality control review team assigned to this o
project. The comments of the review team will be incorporated into the deliverables before 3

review drafts are submitted to EPA. g
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8.4 USE OF CLP LABORATORIES

Samples from Chemsol will be analyzed by CLP laboratories procured through the
RSCC. The project team assigned to work on the site will:

• Submit only the number of samples to CLP laboratories that are necessary to
meet DQOs.

• Request analyses of only those compounds needed to meet the DQOs,
tailoring analyses to site-specific conditions, as necessary.

• Schedule analyses with EPA Region II and SMO through the RSCC well in
advance of sampling trips as required for RAS and SAS.

• Maintain sample shipment schedules to promote an orderly progression of
samples into the CLP laboratories.

The status of analyses to be performed by CLP laboratories will be monitored and
potential delays noted through contact with the RSCC.

o
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PLATES 1 AND 2

Plates 1 and 2 are retained at the following location:

U.S. Environmental Protection Agency
Region II
Emergency & Remedial Response Division
26 Federal Plaza - Room 747
New York, New York 10278

To schedule a time for review of these plates, please contact
Mr. James S. Haklar, Remedial Project Manager, at (212) 264-8736,
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APPENDIX A

PREVIOUSLY COLLECTED GROUND WATER DATA

DIRECTORY

A-l OW SERIES WELLS
A-2 TW SERIES WELLS
A-3 DMW SERIES WELLS
A-4 MW SERIES WELLS
A-5 MW-100 SERIES WELLS
A-6 C SERIES WELLS
A-7 OFF-SITE WELLS
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NOTES ON DATy

A blank box indicates that analysis was not reported for that compound.

nd means the compound was not detected, but the minimum detection limit was not reported.

< indicates that the compound was not detected at quantitationjimit reported.

Qualifiers are reported where available only.

DATA QUALIFIERS USED FOR ORGAN1CS

U Compound was not detected at quantitation limit Quantitation limits are adjusted for
dilution.

J Indicates an estimated value.

D Indicates that the concentration was obtained using a secondary dilution factor.

B Indicates that the compound was detected in the associated blank.

P Used for a pesticide target analyte when there is greater than 25% difference for detected
concentrations between the two GC columns. The lower concentration is reported with the 'P*
flag.

E Indicates compound exceeded the calibration limit of the detector.

DATA QUALIFIERS USED FOR INORGANICS

U Compound was not detected at quantitation limits. Quantitation limits are adjusted for
dilution.

M The duplicate injection precision was not met

N The spiked sample recovery was not within control limits.

W The post-digestion spike for furnace AA analysis is outside of the 85-115%
control limits, while sample absorbance is less than 50% of the spiked absorbance.

S The value reported was determined by the Method of Standard Additions (MSA).

• Duplicate analysis was not within control limits. jr
2

J Indicates an estimated value. oo
B The reported value is less than the CDRL but greater than the IDL. ^
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Table A-1 Previously Collected Data for the OW series Wells
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Table A-1 Previously Collected Data for the OW series Wells
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Table A-1 Previously Collected Data for the OW series Wells
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Table A-1 Previously Collected Data for the OW series Wells
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Table A-1 Previously Collected Data for the OW series Wells
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Table A-1 Previously Collected Data for the OW series Wells
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Table A-2 Previously Collected Data for the TW Series Wells
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[1) Split Sample lo NJDEP §how»d non d«t*cu on V.O.——.
• 1,2-Dichlorot>*nz*n« report** ««toUI with 1.3-Olchlorob«nz*n«
— Indicate»that tran«-1.2-OCE co*<Lft*4 with ci»-1,2-OCE during GC/MS analywa

The concentration therefore ii at>own at lota) DCE.
A blank entry indicate* a compound wnich wat not analyzed
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Table A-2 Previously Collected Data for the TW Series Wells

Vf LL(>
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i» î»i»l P|i«i«
"•"•I'-l >-"•'»'"•
Ob^J |*.M »I'H« •
M«n(t.M *•>«•>•
• • B|l A^^W

•"••• **•
s r̂=; ————————
»"• »"C
*" l'<
ymm» >IIC
IIIIMIHI

*••>
"VUCJW«M>

'"•"'*" '

Dawn
4.4 -DOC
b**i
I""' •' "
4.4 -OOO

4.4 -OOT
Mtl>M|M»«il

C«*«MMA»
Cn**i AMwv*
• »*• C**P«1IM

^»m» Cl»mim
T»»r»i«
»C»» ,.:...>..,...... • :,-.-.•. ..... .
«««•- Olf
Af«c»>- St
<«aw- IB
' "•• - it
""• - »4t

"••'• J»*
MO. «e

to»^» "• '- —— — — ——— • ——— •*
AHIilH
A.««.»

b'wii
Im**
Cl»ii»«"
CMHOT

C'"' M"

C4Mi
COW>
W«A

UM
U^TMW

Uangnv
III IH|

MKMI

&=:; ——————————— -
io«r - - • " • • ————— — —
•MM*
TKXu>

"1-»MBI
2»
£»»..

•TZ7AM W27/S4 W2VU

.• :i> ••-.-• -xtf Si'-:*.-:--

1 W-^J1

12/1 VM
flLA

2/21*0 4*1
• U
10 U
10 U

———— TTTJ ———
m u
10 U
10
10
10
10
10
10
10
10

1

1
1
1
1
'
1
1

•
•
o*
»
»
en
od
«
10
10
10
10
10

0.10
0 10

»
10
10
01

•»
00

1 00
2 00
1 00
1 00
1 00
1 00
1 00

lY"vri5666;v'''Vir

17 U
t. UrW

ow
1 l)
X U

'*••**
1ft
• •

—— HHo ————
&

!•— K*
'""

9 U
19 Q

———— 4» unnu
It u

———— 16 UfrmJ
—— si — i —
—— arr — :; —
—————— Ot i*M'J

|1| Spirt S*mpl» to MJOEP »how»d non detect* oft V.O. tcan
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Table A-2 Previously Collected Data for the TW Series Wells
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SAMPLING DATE
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*-C»*xoc«*«ft-p'i»«*r»ft»*
r.-»«w
<->M'0»IMV

L^nty
•V27/M

2 U
2 U
2 U
> u
2 U

2 U
2 U

5 2

10
2.2

2 U
1.2
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••V U
1.3 U
1-3 U

——— 6io U
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(11 Spirt Sample to NJDEP ahowed non detect! on V.O. (can
• 1.2-Oichlofobenzene reported t* tout with 1.J-Oichloroberwene
— Indicate* that lran»-1.2-DCE coeMed with ci»-1.2-OCE during GC/MS analyiit

Th« concentration ttwafora it tnown ai loul DCE.
A blank entry indicattt a compound which wa« not analyzed



Table A-2 Previously Collected Data for the TW Series Wells
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Table A-2 Previously Collected Data for the TW Series Wells
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1
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10 U
0 U
0 U

10 U
10 U
10 U

• -

2 J
to u
to w
10 U
10 U
10 U
10 U
'0 U
1 J

to u
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to u
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10 U
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10 U
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B u •-
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——— nrc ——
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o
X
2
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o
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(1) Split Sample to NJOEP thowvd non d«t*ctt on V.O.
* 1,2-Oiehltxob«n»r>» r»port»d «»loUl wrtfi 1 ,»-Oichk)fo6«nz»n«
— lndic«t«« that tran»-1.2-DCE co*lut*d with ci»-1.2-OCE during GC/MS analytic

Th» concentration thcrtfor* ii iftown at iota) DCE.
A blank entry indicate* a compound which wai not analyzed



Table A-2 Previously Collected Data for the TW Series Wells

WECC ——————————
CONSULTANT
SAMPLING DATE
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010 U
0 10 U
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o
X
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o
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|1| Split Sftrnpl* to NJOEP ttiov*4 non d*ttx^( on V.O. i
• 1.2-Dichkxot>«nz*n« r*pon»d •• toul with 1 ,»-OtchkxooonzvrM
— Indicate* that tran*-1.2-OCE eo*liA*d with cl«-1.2-DCE during GC/MS «n«Jy«»

Th« concentration th«ro<or« it »f>own •• total DCE.
A blank »ntry indicate i a compound which wai not an«lyz*d



Table A-2 Previously Collected Data for the TW Series Wells

CONSULTANT
SAMPUNQ DATE •/27/M fl/27/B4 9/2*15 12/19/M 4/91

inr -mr ~nr U6 u 1666 u

H u
10 U

O
I

tit B
it u
14 u

•NOTES———
|1] Split S«nip<« to NJDEP thow«d non d«t«ctt on V.O. ton
* 1.2-Oichlorob«nz*n« r*pod*d *• tout with 1.3-DicMorob*nnn«
— lndic«t««th«ltran»-l.2-OCEco«liittdwi0)ei»-1.2-OCEdunng QC/MSantty«t

Th« concvnutbon th«r«Kxt it iftown ti toul DCE.
A bl4nk »ntry indicat** • compound which wti not analyzed

O
Nl
Nl
O



Table A-2 Previously Colleaed Data for the TW Series Wells

^W9Uw I ATI 1
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o
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Oo

o
Nl
Nl

[1 ] Split Stmpto to NJDEP itow«d non d«t*ctt on V.O. tun
' 1.2-Oichk>rob*nz»n« r»port»<J •• total with 1,3-Otchlorob«nz*n«
••• !nd>c«t«i that tr«n»-U-OCEoc«lut*d with ci»-1.2-OCE during OC/MS «n«ly»»

Th« cooc*ntr»tion th»r«(ort it tftown at total OCt
A blank »nvy indicattt a compound which wa* not analyzed



Table A-2 Previously Collected Data for the TW Series Wells

WECt——————
CONSULTANT
SAMPUNQ DATE 907194

HJDEP
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TBTtT

IIH
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TBT inr-rrTZS

o
x
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U U
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TT It U
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NOTES———
|11 Split Stmpto to NJDEP tfxjwwJ non d«(*ct* on V.O. «e«n
• i.2-CMchloro6«nz*f>trtpori«dMtoUI«rt0i1.3-O<cMorob«nzww
•- lr>dic*t«» m<t trtn»-1 i-OCEeo^JTKJ wfttt d»-1 i-OCE during OC/MS »n«ly*«

Th« concentration m«f»)or» it iftowTi «• loU) DCE.
A blank »ntry irxiicatti • oompound wtilch w«t not analyzed



Table A-2 Previously Collected Data for the TW Series Wells

CONSULTANT
SAMPLING DATE
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î icy
•V23/U

*:i™4MS*:!fSfK«SS!S

:»¥::-*!>SSW-'*¥R..:-;W

2/22/BO

Sf>:*S*::S:S:*«;w*:X.S:i

S:»\«:;<i«:J:-w4feS

I W^o>
n^^

7JMO
ND
ND
ND
ND
ND
ND
ND

I
ND
NO
ND
to - '
ND
ND
ND
U
ND
ND
ND
ND
ND
ND

tM

w:flft*SStSJSSS$*r%$.:

•••.• :•;•:•>».;; >>-^x-: •::•-:-;' >> ••• .:
I«B

1 U
4

HI
b
•

• — saw
•
•
»

I kBW
!•

—— no ———— •• ——
1 U

V U
ttOD

TTT
——— »~n-

JA6U ——
1 V

———— H 0 '
100

"I* U

4/B1
• d
II U
10 U
If U

!• U
It U

••—fro ——
10 U
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o
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o
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(1 ] Split Strn&t to NJDEP oftowwd txm doj(*cti on V.O. lean
• 1.2-D»chkxot>«rf\Mn« r*port*d at tout witfi 1 .S-Otehtof ob*fU»n«
•*• IndicaUi that iraflo-U-DCEeortutrt wttti do-U-OCE during OC/MS analytic

Th* conc«ntritkin tfi«ro(oro Ii shown al total DCE.
A blink tntry irv<5>c«t«i a compound which wat not analyzed



Table A-2 Previously Collected Data for the TW Series Wells

CONSULTANT
SAMPLING DATE
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• 1.2-Oichlorobennn* reported •« total with 1,3-Otchloroo»nz»ne
— Indicaiei that trane-ij-OCE coeluted with ci»-1.2-DCE duhng GC/MS analyeit

The concentration therefore i* khown at total DCE.
A blank entry indicatet a compound which wai not analyzed



Table A-2 Previously Collected Data for the TW Series Wells

CONSULTANT
SAMPLING DATE
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l«-Oc»«or»n«n«

•••MMMB

t-CIWOM»

'.•iriwii^ <!»!••

«-C r*̂ -VM« *vW î
}-«Mfirn«w«««>

2 .».*-lrmrmnttm**
1.4.1-Tiemnvw
g-Ct*iil)iati'«'»»«»
!-«••«««•
n«nni|i rwmmm
*6weMUII**f

I.i-Or<ii luji u

a >mu«j*»
Aoxwnm
»-OMT<»mi
*-»«'̂ IIMIMI
Dbwntind
t.t-OHIL«JUU

Ceo-rennuu
*-CMo,ocn«niri-en^«r»"»
ru»«.
*-*«CfflBrMn»

ft77/»4

—— iru —
H U
M U
H U

140

H U

**

11000
>40

1U
HO
H U
H U

we
H U

1100
to u
1C U

•0
300

40 U

96 U

H U

H U
10 U
10 U

W27/M

06 U
1.J U
VI U

OH U

0 §1 U

0 M U
i«oo> 1

nm

**
ma

OH U
0 44 U

TW
0 M U

1743
0 44 U

1 1 U

\tm
H3
on u

1 4 U

O.B U

OM U
0 11 U
0 ft U

oV2M5

131 U
HO U

131 U

DO
—— 55555 ————

BO

Bfi
iHO
!• u
•o u

1 ——— HE ————
•0 U

1HO
IB U
•0 U

OH
10 U
10 U

H U
H U

too u

TW-Oi

12/1 MI

1 U
1 U
»
1 U

m

414

•»

Jti
"• M ———

•A

MO
4V

1 U
1 U

17V"
1 U

1041
1 U

1 U

JOB
31

MO
1 W

BO

10

FILA
2/20/90

100 U
H U
H U
H U

1000

300
940

U U
—— TB5 —————

OH

14000
HO
B U
13
H U
H U
H U

1700
SO U
M U

H U
H U
H U

U U
H U

H U

H U

H U
H U
to u

4/91

•TO U
IA U
•70 U
fro u

IHO 0

1100 0
•70 U

200 J
•70 U
100 J

— ras ———
aoo j

mo j
OM
•70 U
•A u
•70 U

OHO

•70 U

1*00
•70 U
•70 U

•70 U

• 7Q U

120 J

•70 U

1000
•70 U
•70 U
•70 U
1*O J

J
J

1 U
1 U

1 U

J
1 U
1 U

1 U
1 U

1 U

M
la
10 U
10 U
10 U

10 U
10 U
10 U
10 U

10 t>
10 U
10 U
10 V
10 U
• u
31 U
10 U
10 U
to u
10 U
31 U
10 U
f* u
• u
10 U
10 U

—— rt ——
l> U

—— a~c ——

oI

oo
H*

O
xl
XI

|lI Split S*mpl« to NJDEP rtow»d nan detect* on V.O. *c«n
• 1.2-DicMofobonwnt reported it tot*/ with 1.3-Dichl<xo6«nz*ne
— Indicttei that tran»-1^-DCE coeluted with ei»-1.2-OCE during QC/MS analyst

The coocentrabon therefore it inown a* total DCE.
A blank entry indicate* a compound which wa* not analyzed



Table A-2 Previously Collected Data for the TW Series Wells

CONSULTANT
SAMPLING DATE
n^-«-»-» *!»»•«.•

"•• •"••••
*•"••'"
emi«i«
Di II li«l «•«!•••
Fkammi
PTIMO
linrtiixfitiniaa

••«• i«i "•""•'•
C«nnn>

»»HMI»4»ai«<«l»l<i

••luiurtaiiiimn
l»»an <n ̂ i»»»
«»n» U Z.I-MI »r«f»
Dk«» l*.N Ann i Mm
i«i«»l»K.t>«»|»i»

OWT* *̂ ^»^

0«m«*aa
MBOMM . . . . . . .
••fa 0~T
'•• one
•• OMC
ff '"C
ll»lll"«l
«v»
II»ULH» »»•»

ti»M Mm

tl II" I
4.4 -OOI
b*n<
ElllBllCll >
44^ODD
CIIMI •in o**m
4 4 -OOT

MIM|B»B

EfWWMIM
EMT'AIMM.

•fcna-CN»i4»i»

T»II»IIIIII
VOW . ' ..
Arwtv* Olt
««•>- m
' •••!- Hi

MII»I- »«>
M>«- 140
Amw B4
AraXM- MO
•M* .• ... . . . . . .
imia^aa
•̂•̂ ••̂

Iw
UyfM.
iia~.
EMM.'

(4MO

UM - '
ttKjnoMi

iM r̂ — • •'
IMMI

».an « •" ——

I4M. ' ————— • ———————

i.*. •
TNUN.
VM4M ———————— • —————————— '
jj_ ————————————————————————————————

Cyvai

-mwy ———
B/27/VU

TOOEP ————
W27/W

.;.... :.,....:A-.::-:,:.:.f:::::.:.v.

—OHCy —————
BOMS

«•:>•:•.*•:•• .:- •:.:..:•;..

-TOES —————
12/1 ana -HW ————

2/20/90

:•:-: ^•••••-v: j-xiyf :•••: :• .:

"•PI ————————
4/B1

——— »TT
1 U
1 U
1 U
• U
1 U
1 U

1 U
1 U
1 U
1 U

J
I U
1 U
1 U

•J
1 U
1 U
1 U
1 U
1 U
1 U
1 U

00* U

oot u
O.Oi U
001 u
o 01 u
001 u
001 U
oom u
0.10 U
• to u
• 10 U
010 U
010 U
0 10 U
0 10 U
etc u
0 10 U
010 U
0-01 U
0.01 U
too u

i bo u
2.00 u
1.10 U
1.0V U
1 00 U
1 00 U
100 U

I4lt0 MJ
——— TO —— u —
——— T5 —— « ——
—— 1K5 —————

0 u

IH666 —————

——— T7 —— 1 —
— m — in—
—— n ———

MtH —————
ioUo "

0.1 U
——— TTf —— 1 —
— S=T5 —— I —
——— T! — B57"

It u
iiUob J

——— J? — 5»~
—— n — i —
—— «n — 3 —
—— in — c —

oI

O
O

o
Nl
XI

11 ] Split Sample to NJDEP ihowed non detect* oo V.O. *c«n
• 1.2-Dichkxotonzene reported at totaJ wittt 1.J-0<WofcOenj
— Indicate* thai trane-1 ̂ -OCE coeluted wttti eie-1.2-OCE dunnfl QC/MS an«Jy*i

The concentration merefort ii thown at totaJ OCE.
A blank entry indicates a compound wtiich wai not analyzed



Table A-2 Previously Collected Data for the TW Series Wells

WHI ———————————
CONSULTANT
SAMPLING DATE
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= ———————————
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On nii'nw
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»•*'•"•>•
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KMfVIM*

t .t-Ocnii mi •••
l.J-0»iiiiani«ii»
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1 l<«rinii»i»
H-*U MB 0' II >l^N •"»•<•

HMWmMm
NVMBM

Mvm>
7 Mil •»•»•!

I.«-C«i«.<«»»r«r

fc« 2 ̂  hter QMAarr !**•« *w«

1 J.4-T.r»«i »»»»>•

lliimiini
«-e»«i »»^»
~«.»cr»ir>iHi»«r<.

Z.4.t-TncMin>iM
l-«.*-T «*i»l«i»i

1-̂ a^——- '- * " •
b«n*nvm0MMI
AcOTMAft̂ rtonv
li-&«™«ii. ' '-•

««• m*am<*
}«-5~»««™.

BiW^w, " - "
2.4-Ql illliun

PanwmiMB
t-oxatmî i-comjcFai

•-Ntn.-̂ ; ——————— •

TWBf ————
V23/»S

—— «-o —
tU u

H

tt
10 U
10 U

to u
230
9 U
10 U

10
to u
10 U
2 U

S U
10 U

9 U

2 W
3 U i
9 U

10 U
10 U

V U

N3DEP ———
K3/M

— m ——
—— n ——

K •
4

"°

"

»

——— n»=w
ABES ————

12/1WU

———— TO ——
—— ru —
——— n —

t U.. ._, ——

if
»
•

1 U
Ml

1

1
'

19

'
1
1

'
'

i
1 U
I
1 U
1 U

1 U

1 U
1 U

1 U

1 ———————
HIA ————

2/2MO

——— iBT ——
—— rc-c —

It u
u u

——— 1TT3 ——

to u
• —— IBT) ——

• i» « ' -
It U
It U

It U

*•
1 U
t u
t u
t u
1 U
1 U
1 U
1 U
1 U

»
tt u
to u
10 U
to u

It U

It U

It U
10 U
10 U

— w« ————
4J91

——— to~u ————
—— TC-O ——

10 U
i«-e
4 1J

»«-B
WU
10 U
T7
7 J

'•
4

to
14
tl
*
1
1

'
1

1

*
•
1

1

1
1
I
1

10 U
10 V
to
to
10
10
10

to
to
to
10
to
to
10
to
to
10
to
to
10
10
It
It
ft
tt

•
It

——— »~D ————
—— n-o ——
—— 55-5 ——
——— iTTi ————

• U
a u
• U
• U
tl U
1* U

——— iJTB ————
—— \m ——
——— iTTJ ————
—— ra ——

uneypl
QTC3/1S J

"~ra —
iBT ——

• U
—— in —

it U1 —
It U
It U

10 U
to u
3ft U
10 U

It U
to u
to u
2 U

a u
10 U

M U

U
U
u

1 U
1 U

ejt U

TW=TO ————
-HCT ————
1/27*0

10 U ~
0.1 u

• »1 u
6.1 u '
10 y

t » u
— nru —
- of u '

O.ft U
oft w

OS
0 7*

0 ft
0 >
0 *

01
Oft
09
Oft
Oft U
Oft U

0-ft U
01 U
1 )
OS U
0 i U

0 I U

0 ft U

O.ft U
Oft U
Oft U

VPI ———
4*1

•u'vH
10 U -
78 "u ——
1B~C ——

- — rr; — I
•~4-T —— !

Wu —— '
10 U,fi, ,...„,

16 .
fl u
0 U
0 U i

0 U
1 J
D U <

0 U 1
0 -<
0 u ,o u i
0 O
0 U
0 J
0 U
0 U 1
0 W

0 U |
0 U
0 U i
0 i» |

0 U
0 u j
0 U

,
1

1
1

J

o

O
O

NJ
Nl

|1| Split S*mpl« to NJDEP ^ow»d Don d«»e1l on V.O. tctn
' 1.2-Dichlorot>«nz*ni reported tl total with 1.3-Oichlofot*nz»ne
— Indicate* that trine-1,2-DCE coelirted with cie-l.2-OCE duhng GC/MS analyni

The concentration therefore it ehown ai total DCE.
A blank entry indicatei a compound which wat not analyzed



Table A-2 Previously Collected Data for the TW Series Wells

WECC —————— —
CONSULTANT
SAMPLING DATE
. i-o~*~-*-***,i*~~ ————————
C-J.«ra»Jg...~» ———————————————

l 1 amninBxi U -rUJ—

ClIHIMi
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t'«« «l«l
DMMT*
44 -OOC
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4.4'-4>DD
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tiinmnmm
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TMMillll

« » • - . - . . . . . . .
i n»i- 010
*i«a>r- 231
tnom- OS
4raav 14]
"••i- »«•
«>oo>- »
*nca>- MO
M M * *.....:..: .......... .-•• . . .
• u**fjm
tnmtK,
*!«•»»

k««ri
• nx«
!•••.!•

ritim
c »»•»«»•
C4*M
r»in
lr«n

(Jf»

"•I'll !•

"• m •"
Mv««y
M«MI
•A^u. ~
fa»i*»li
i*. - '
kM. ——— ••" ' '

•MM.-
v^Wî
zw
C»»n»

•aney ——— i
twits t

K3OEP ———
V23/S5

—— nr^ja
•TOES ————
12/1WU

iixli-K-ivj •;::.:¥.<::

::• •::•:•:•«.•.••:- •••;;:.:.•.•.•.::

¥:::;. ;.?- • .;.-: v>:::.-; : .:':

-HO* -— ——
2/2MO

:.::-.v:;:-:v,,,: .-..:. :,.;.:

"•PI ——————————
4JS1

• U
—— rerc ———
—— nro ———
—— rnj ———
—— «~o ——

10 U
- ™ -i* u
"" ffl u

It U
- -T»TT

-(8 IT --
10 U
10
IV
10
1 BJ

0
•

•
0
0
0
•

01

•
•
01

•
<•
01
01
10
to
10
10
10
10
10

••
to
10

01
01
00

1 00
200
» 00
1 01
voo
1 00

' :-:•:-•' -\ -•-: ;'• •-••:-• " • '•:'•:• '•:•:•07.1 *u
17J uu

—— n —— c —
—— K? ——————

1.0 U
1.0 U

WHo
U 1
•LO U
4.9 OVJ

1BOBO
€.0"

'•MO
JOB.O

0-1 U

iH66 1
4.1 unu

—— n —— D —
\6*66t J
-n "DA.

—— n —— i —
*.! J
166 u

•aneyrn ———vaans :

1

rn-iD ——
-HCT ————
t/27/90

1

1

-WPI ———
4*1

1)70.0 tvj
——— iTS — iZ7~
—— n — E-
—— JSo ————

1 U

>• U
ww

—— r — i—
4 U
4 U

2*400
7

7610
Oil

0.
I

—— TRTS —— I—
——— «6 w j
—— n ——
— -ussre ——

Jo
— ITJ — r-
—— m — rn~
—— m — —

oI3:

oo

Nl
00HI Split Samplt to NJOEP iho**4 non d»t*cti on V.O. K«n

• 1.2-Oichlorot>«nz*n« rtpono-d 41 tout with 1.3-Dicr>!aroo«nnn«
— Indiciici tti«ttr»n»-l.2-OCE co«lut»d with ci»-1.2-OCE during GC/MS «n«ly»n

Th« conc«ntr«bon tfi«r»for« ii thotm «t toul OCE.
A blink entry indicatil • compound which wai not cnalyzad



Table A-2 Previously Collected Data for the TW Series Wells

CONSULTANT
SAMPLING DATE
»«~- •'•: :••••• ; • . . . . • . - . • : - . : • • > • :• • ... •: : .•: :.••:•; :'ytt.
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P»O» . • . • • .
"•'•'
>*?-c hx.wnumi
**«««w«""i

1 .»Ori»i«am«iii
IJ-O>I«IIIII>I|HIK

7 Him, •>•!«
2.r -Oiyt«i i -Cfrttfmvml
1 lillt>n»r«i »i

"••«» Mliaia
'!« • 1 •! "

MVMnw
> lmu»«».»i
2.*-O<Mnrwm
k«^^ Nw««t horr >MMfvna
Z.4-Ocfttm«v«
1 .l*-Tnnni«iiiBi»i

NWWOJM
*-r •••«•"•<•

<-emi ii i ini'i)»w«i

1 < »-T.H«.n»»«<
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;-c>«i in»ni»«i«
l-tMraifMV

DlHMr̂ l nvtMAW

»<»nw«̂ rw»
2.0-O«>t««H*Mn»
-̂4Mro«A««

AtWBVV
2.4-O««tapnBnM
< IH|U|)I««M

DlMIIIMlHIl

I.4-OX HUM •

Dmtx,timmmti
4-Cf»»api»o, i-c>»» •"»•
'«.«.

*-•""»""•

uneyni
9i70«5

::..j;s:-v .:.-V.:* K *. :.::';-J.;

• U
100 U

• u
10 U

10 u
to u
10 U

to u
•0 U
Ji U
10 U

10 U
to u
10 U
2 U
s u
w u

a u

2 U
2 u
1 u

10 U
10 U

90 u

IW-ll

nLA
1/WO

: •:x:,»K;.:- ,:.:.:-:::;•::••:•
10 U
1.5 U
U u"
11 U
1 0 U

1 U
i u

1 U
1 U
1 U

1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
i u
1 U
1 U

1
1
1

1

'

1 U

1.0 U

: ,'--•-; -.•••-....:.:,:,•-;.:>

1 U
I U
1 U

UP1
4*1

10 U
"ij-'u -

— rr u
-TTU —

•J

'

1
1

1
1

t
1
1
1
1

!

t
1

1
1
1

1
1
1
1

1

1
1
1
1

•:-:-:•: -:-.:>;: :-. . •:•*•. • : ••„:•:•

10
10
10
10
10
10
10
10
10
10
to
10
10
10
to
10
10
10
It
'0

10
to
to
10
10

"
10
•
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10
10

*
10

*
"
10
10
10 U

-1 to u
1« U

"» u

LAiicy |ij
V23/t5
. -.-'.v; -.:-.•:• :::.:-:. . . . - • . • . . ; . . : ; • .

m u
109 U

• u
10 U

10 U
10 U
10 U

10 U
to u
• u
10 U

10 U
M U
It U
2 U
9 U
M U

• u

2 U
2 U
I U

10 U
10 U

V U

1 W*I2
n^A

3/7/90

1 0 U
10 U
10 U

—— rnr
1.0 U

1.0 U
1 0 U

10 U
1.0 U
1.0 U

10 U
10 U
to u
1.0 U
i o u
10 U
10 0
< 0 V
1 0 U
1.0 U
1 0 U

i o e
1 0 U
1 0 V
1 t U
1 0 U

1.* U

1.0 U

1 0 U
1 0 U
10 U

4/91

to u
to u

""To u
""To1 U

i tw
10 U
to u
10 U
10 U
'.0 U

10 U
10 U
to u
10 U
to u
to u
to w
;0 U
10 U
to u
10 U

10 U
to u
10 U
10 U
10 U
10 U
to u
to u
10 U
to u
10 U
10 U

10 U
10 U
10 U
1C U
10 U
10 U
10 U
10 U
10 U
10 U
10 u
to u
10 U
10 U
10 U
10 U
10 U
V
10 U
10 U

10 U
•a
to u
10 U
to u
0 U
10 U
n u
10 U
10 U
10 U
a u
V
9 U

2* U
10 U

———— iJ-C ————
———— !5~o ————
———— iS~0 ————
——— H~5 ————

o
X3:

Nl
xD[1] Split Stmpl* to NJDEP it>ow*6 nan d«t*ct* on V.O. «c»n

• 1,2-OichloroUnzont rtportnJ tl toul with 1,3-Oichloro6«nMn«
••• lndic*t«« thct lr«nt-1 -̂OCE co«lin*d with ci»-1.2-OCE dunng OC/MS «n«lywt

Th« conccntrttion th«r«tcx» it thown at total OCE.
A blank entry indicate* a compound which wat not analyzed



Table A-2 Previously Collected Data for the TW Series Wells

CONSULTANT
SAMPLING DATE
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CONSULTANT
SAMPLING DATE
**-O**»-' M«H»««i«r

NKiiiiniaiwii

Pnmnmn
*""***"
<""**m»

'*•'•'•"•••
•>'••

I.I -OH« 1111 •••

t**ftv*in*mm
C»|W"
*mt-€mtfmn» f*<mm*
0> * Ocrfmfmmtt

***• »l '^mamf*
•»•• l«l '••••••«•••
§«»IM !•! |̂I«<M

liinia fT.2.V^I ̂ r*«f«
Okwa ILM An nruiv
t~vm i»M PvyiM*
liirpi*JMiai

(MOW AM

S^TME ———————————
••• §MC

«•«• I"C
^m<P» iMC

"«"*»"•'
*»r,
«VUO»V««Ki

1 •' I '•' '
D««»r,

4.4' - DOC
EM«»*t

44-666 '
['•ii ft ***•
4 4 -OOT

UlllmMHi

CflVVdMMMB

!»»»» «•§>!•
!••• e»»i»i«
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Table A-2 Previously Collected Data (or the TW Series Wells
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Table A-2 Previously Collected Data for the TW Series Wells

CONSULTANT
SAMPLING DATE

4..-MB

2/1 ttW tanvu 4/12/90 4*1

II U

-inr

itat

BT

O
I

O
O

O\l
00

TTOTES——
|1] Split Sample to NJOEP ihow«d non d*I*eti on V.O. ic«n
• 1.2-Oichfofot>«nz»n» reported *• toul wmh 1,3-Oichlofofcenzene
— tndicttei thW tr«n»-l i-OCE coeluted with eie-17-OCE during GCAIS «n«ly»i

The concentration therefore il thown ti toul DCE.
A blank entry indicate* a compound which wa* not analyzed



Table A-7 Previously Collected Data for the Off-Site Wells
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Table A-7 Previously Collected Data for the Off-Site Wells
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Table A-3 Previously Collected Data for the DMW series Wells
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APPENDIX B

PREVIOUSLY COLLECTED SOIL DATA
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Table A-3 Previously Collected Data for the DMW series Wells
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Table A-3 Previously Collected Data for the DMW series Wells
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Table A-3 Previously Collected Data for the DMW series Wells
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Table A-3 Previously Collected Data for the DMW series Wells
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Table A-3 Previously Collected Data for the DMW series Wells
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Table A-3 Previously Collected Data for the DMW series Wells
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Table A-3 Previously Collected Data for the DMW series Wells
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Table A-3 Previously Collected Data for the DMW series Wells
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Table A-4 Previously Collected Data for the MW Series Wells
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Table A-4 Previously Collected Data for the MW Series Wells
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Table A-4 Previously Collected Data for the MW Series Wells
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Table A-4 Previously Collected Data for the MW Series Wells
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Table A-4 Previously Collected Data for the MW Series Wells
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Table A-4 Previously Collected Data for the MW Series Wells
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Table A-5 Previously Collected Data for the MW-100 Series Wells
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Table A-5 Previously Collected Data (or the MW-100 Series Wells
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Table A-5 Previously Collected Data for the MW-100 Series Wells

Analytical
Parameters
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Table A-6 Previously Collected Data From the C-Series Wells
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Table A-o Previou{ collected Data From the C-Series Wells
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A-b collected Data From the C-Series Wells
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Table A-7 Previously Collected Data for the Off-Site Wells
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SS

SS

AGES Plate 10

AGES Plate 10

AGES Plate 10

AGES Plate 10

AGES Plate 10

AGES Plate 10

SS

SS

SS

SS

AGES Plate 10

AGES Plate 10

AGES Plate 10

AGES Plate 10

AGES Plate 10

SS

SS

AGES Plate 9

AGES Plate 9

AGES Plate 9

AGES Plate 10

AGES Plate 10

AGES Plate 10

AGES Plate 10

Sample ID

son. 22
SOIL 23

BES-OUT-51

BES-OUT-52

BES-OUT-53

BES-OUT-54

BES-OUT-55

BES-OUT-56

BERM41

BERM#2

BERM*3

BERM04

BERM*5

BERM @ SAMPLE

PIT 10 STOCK 1

PIT 10 STOCK 2

prr 10 STOCK 3
PIT 10 STOCK 4

BERM PILE 1A

BERM PILE 2A

BERM PILE 3A

BERM PILE 4A

BERM PILE 5A

TOP BERM #1 N

TOP BERM #2 N

POND LOW *1C

POND 1A NORTH

POND 1A SOUTH

BERM PILE *6

BERM PILE #7

BERM PILE #8

BERM PILE #9

Depth
(If known)

PCB cone.
(mc/kf)

230

81

125

16

120

18

32

56

45

100

40

<1

24

15

<1

<1

<1

<1

130

34

48

32

20

<1

<1

<1

12

1.9

3.2

< 1

<1

<1

O

O
O

O
CD

[1] Figures from other consultant!' documents are included at the end of this appendix.
NS Location not shown on any figure.
SS Stockpile sample not shown oo aoy figure.



TlMrB-1

Sampk Colbetwi
By

AGES

AGES

AGES

AGES

AGES

AGES

Due

6/89

6/89

6/89

6/89

6/89

6/89

Loearioadl

AGES Plate 10

AGES Plate 10

AGES Plate 10

AGES PUte 10

AGES PUte 10

AGES PUte 10

SMpblD

BERM PILE #10

BERM PILE #11

BERM PILE #12

BERM PILE #13

BERM PILE #14

BERM PILE #15

D*p<h
(if kncwn)

PCB font.
(mt/kf)

25

79

U

16

73

14

o
X
3:

oo

[1] Figures from other consultants' documents are included at the end of this appendix.
NS Location not shown on any figure.
SS Stockpile sample not tbown on toy figure.
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Table B-2 Pr**ou*t»Ccn*ettdVOCO*t« tor Channel tell*

Contuuni
ID* |>)
Svnpiing 0«M

'•- - : ;!!'.:!'-• i?̂ :??̂
B*nnn«
frcywlorm

CwMn Titrienandt
CMOfBStnwnt

W^mvT''''"'"'''

^ r̂'''''''''*'''*'
CMo>on<*m«n»
DleMO'oe'vnvn*mw>*
i.i-D«n«»o»t*»n«
i .2-D»cKtO'o» man*
1 . i -D>cMo'o«t*yi»««
t .2- tr •nt-Ocfto'Mixr'*'!*
1.2-DKt.erOO'OMfl.

lilo t̂o t̂onHZ

E^M r̂""""
MlthyMn* Ctlor0«

Tr»n«- 1 . J-OKMcvoe'ooo*

ĵî ^ r̂"""
T«u«nt
1.1 . 1 -Trie" lora>m*n<
i.i.2-TncMcxo*mv»
1 . 1 .2.2-Ti ir<eMo>o*m VM
TMct.kyo.mr-.".

Vinyl CMO"d«

U«thylE!nylK*tlX><

Utthyl ItobuTyt (t»lon«
XrMnM

Toil Von\j»» DiKcwd

Lvior
•3

11«3

""v"'vb.b*a

< 0.010
=.027

< 0.0*0

< 0.0*0

< 0.100

0 184

<e.oi
0.3**

0.&2

1.1*1

Uncy
M

11/13

''|S?:*§Sf?
'"< 0.020

< 0.010
< 0.020

< 0.0*0

< 0.0*0

<0.10C

002»

0.4**

< 0.020

< 0.0*0

D.C13

Lvter
no
11*3

. : .:: SiXvx..-.!.;?

'"'"< 0.020''

< 0.010
< 0.020

< 0.0*0

< 0.0*0

< 0.100

<.020

<0.01
< 0.020

< 0.0*0

0

Lvwy
»12
11W

:.;. ' )":]yyxvx
''''"i'o.bab''

< 0.010
1.23S

< 0.0*0

< 0.0*0

< 0.100

0.23

0.772
0.113

0.14*

2.4M

Uner
#13

S'SSSSfS"

< 0.020

< 0.010
< 0.020

< 0.0*0

< 0.0*0

< 0.100

< .020

<0.01
< 0.020

< 0.0*0

0

L«ney
own -A

2/M

••;. :;*i ;S:: 'iy-.. QQJ

<1.0

<1XI
< 0.0*0

<1.0

< 0.100

< 1.0
< 0.100
< 0.100
<o.*oe
CO. 100
< 0.100

< 0.0*0
0.3*

< 0.100

CO.COO
< 0.0*0

0.23
< o.ioo

0.23

< 0.100
< 0.0*0

3_t
Ml

Itrter
OWl̂

2A*

•:?*.;-'V:.-j '::"
""< 6.0*0'

<1.0

<14»
< 0.0*0

< 1.0

< 0.100

< 1.0
< 0.100
< 0.100
<0.*00
< 0.100
< 0.100

< 0.0*0
0.49

<0.*M

<o.*oe
O.M

CO. 100
< 0.100

CO. 100

C0.100
C 0.0*0

2
*»

Lv>e»
owî
2/M

:; '. !::.5:;:
< 0.0*0

C1.0

<1.0
< 0.0*0

C 1.0

< 0.100

< 1.0
< 0.100
CO. 100
CO.MO
CO. 100
C 0.100

C 0.0*0
C 0.100
ce.too

CO.kOO
c 0.0*0
CO. 100
CO 100

c 0.100

C0.100
c 0.0*0
CO. 100

e

L4/ICT
OVO-A

ant

C 0.0*0
C1.0

C1.0
C9.0SO

C 1.0

C 0.100

C 1.0
C 0.100
c 0.100
ce.too
CO.100
CO. 100

ce.oso
CO.100
< 0.600

C 0.100
C 0.0(0
CO.100
<0 100

c 0.100

CO. 100
c 0.0*0
c 0.100

0

Lvxy
OMO-B
2n(

0.21
c 1.0

ci.O
ce.o&o

«1.0

CO.100

c 1.0
CO.100
CO.100
CO.MO
CO.100
CO.100

C 0.050
CO.100
CO.MO

ce.too
4.(

CO.100
< 0.100

O S

CO.100
c 0.0*0
CO.100

*.S1

o

oo

o
00

CO



Ttbta B-2 Piwtourty Cofl«ci*d VOC D«tt tar Chwntol Soil*

Contyiiam
I0*|i|
S^cnngD..

B«nnn«
Bremotortn

c^TT^w*.
CMo>oo«nnn«

^^"*^°~m"n"

Okxolorm

D»c MO» oc ' omom* m an •
i.i-D-cftKxottMnt
iJ-OcMOMfficn*
i.i-OicMo>o*myi»n*
l .2-i'tnt-Ocnio'o*ttiyl*n«

^̂ 3'̂ '.*.

1.3-0'CMO'OWWI*

1 .4-D.e«»'00»n»»n«
EmyiMnnn*
M«tfy»n«CnionC»

Trmn.-l ,J-!>c*«xooroc»nt

C«-l ,S-0«MO»oe'OO«n«
T«lttcnKXMlhyMn(

Toiutn*
1 . 1 . i -T<ie»>iO'0»t««n«
1 . 1 ,2-Tiie«oro»m«n»
1.1 ,2.2-T«n»c»mro»m»n«
Tr̂ «,o,my.n.

v'n'yTchC'rr"*"'*""
fcUtny Emyi K*ton«
Mtthy' tooburyl K«lon«
Xywn>i

TOI&' Vc.«'-*« OlKCMd

Uney
oc-c

ant

< 0.060
<1.0

<i.e
< 0.060

< 1.0

< 0.100

<1.0
< 0.100
< 0.100
< 0.600
<0 100
<0 100

<0 060
CO 100
<0 SCO

<0 600
0.32

CO 100
<0 100

< 0.100

<0 100
< 0.060
< 0.100

032

L»ncy
OWO-A

ant

••""••',0'
<i.e

602
3*

<1.0

»

<1.0
< 0.100

2.4

< 0.600
< 0.100
< 0.100

< 0.060
0.14

< 0.600

7«
ISO

6
< 0.100

110

<0 100
1.2
M

1M1.64

Uney
owa-a

ant

<vo

,J
•.7

<1.0

1.7

<1.0
< 0.100

1.«
< 0.600
< 0.100
< 0.100

<0060
0.27

< 0.600

2*
30
1.2

< 0.100

17

<0.100
1

27
116.17

Ijrey
OMQ-C

•.•**':;•;:

o.et

<1.0
OJC
<1.0

< 0.100

<1.0
< 0.100

0.6*
< 0.100
< 0.100
< 0.100

< 0.060
0.71

< 0.600

11
06S
0.2

< 0.100

O.M

< 0.100
0.77
3.1

17.6*

Uney
OWM-A

ant

<°i*

2.3
2

<1.0

< 0.100

<1.0
< 0.100
< 0.100
< 0.600
< 0.100
< 0.100

< 0.060
0.17

< 0.600

1.7
27

074
< 0.100

2.*

< 0.100
0.0*

11
•0.22

U»>cy
CM* •

ant

0.12

<i.e
0.3*

<1*

< 0.100

<1.0
< 0.100
< 0.100
< 0.600
< 0.100
< 0.100

< 0.060
O.il

< 0.600

6.1
1J

< 0.100
< o.ioe

1.1

0.6i
043
2.4

12.60

Uney
OVM«-C

ant

< 0.060

C I O
< 0.060

C 1.0

. < 0.100

<1J
< 0.100
< 0.100
< 0.100
< 0.100
CO 100

< 0.0*0
< 0.100
CO. 600

< 0.100
COM

< 0.100
CO 100

< 0.100

0.1*
< 0.0*0
< 0.100

CJt

Uney
ev» A
ant

< 0.060
C 1.0

C1 0
< 0.060

< 1.0

< 0.100

Cl.0
< 0.100
< 0.100
< 0.600
< 0.100
< 0.100

CO 060
< 0.100
< 0.600

CO 600
< 0.060
< 0.100
< 0.100

CO. 100

C 0.100
CO 0*0
CO. 100

0.00

Lancy
OVA-61

2/66

C 0.0*0
' C 1.0

C 1.0
CO 060

C 1.0

CO 100

ci.O
< 0.100
C 0.100
CO 600
CO 100
CO 100

C 0.060
CO. 100
C 0.600

CO. UO
<ooso
CO. 100
CO. 100

c 0.100

C C 100
CO 0*0
c 0.100

000

Larcy
OHt C

2/1 S

c 0.060
c l.O

c 1.0
c 0.060

c l.O

CO. 100

c 1.0
C 0.100
CO. 100
C 0.600
CO. 100
CO 100

CO 060
c 0.100
C 0.600

CO.SOO
c 0.060
c 0.100
C 0.100

CO. 100

CO 100
C 0.060
CO 100

0.00

D*u Soum:

AD vmJuc* pvco tfi B4,'k4 toil
A oiftn^ npa mtfi^n I&AI DO «%Jue wu rrponad tor ihu eompouad.
(1] Nuinexm m purubna trt Otpi&l 0[ KspM (

P&ur II Hy«n>|cok>pc Ia«atipia> rtu<. Lucy 1*69.
Lucv LKH No*. 19*3
ThiK Rmnex U Ibt Wott flu. HLA Jutf 19M.

O
X3:

o
O

o
00

vO



Ttbto B-2 Prtvtouriy CoU^tfd VOC DaU ta Ct*mt* Soili

Centuiuni
I0'(i|
templing 0*1*

B*n»n«
Bfomotorm

Carbon Ttiracfiioriae
CMoroocnMnt

CMorooiBrcmomcmant
Cniwatman*
2-CMO/o»lnyr,«y1 Etfi.f
CKKKOterm

r>cn tor oe r omom* man*
1,1-OiciMo'Mtnan*
i .2-Dic»Mo'o»tr,»n«
Vi-dcfMofotmyitn*
i.2-trari-0<cMoro*myMn*
i .2-OicMeroerocant

l .3-D«nio<oe«nl»n»

E.ty^nn""*"*
Utinr*n< CMorie*
Tr»na-i.3-OieMoreprfle»M

^ra^Tcr^r*"*
Tolutnt
l.1.1-Tne>lori»tnarw
1 . 1 .2-TneMe»o»!"an»
1.1 .2.2-T»racMe>Mman*
TticnicKo*my«n«
Trieniofotiuo'onwinan*
Vinyl CMo»d*
Mtlhyl Ethyl Ktlon«
M«lhyt ItobuTyi Kttont
XyWntt
Total Voiaum teiccwe

Lucy
o*a A

2n(

CO.OU
C 1.0

ci.0
CO.OU

c 1.0

CO. 100

ci.O
CO. 100
c 0.100
CO.UO
< 0.100
CO. 100

CO.OU
c 0.100
CO.UO

CO.UO
CO.OU
CO. 100
CO. 100

CO. 100

C0.100
CO.OU
CO. 100

000

Laney
OMB-i

2/U

< 0.0(0
C1.0

ci.O
CO.OU

CI.O

< 0.100

C 1.0
CO. 100
C 0.100
CO.UO
c 0.100
CO. 100

CO.OU
!.»

CO.UO

co.uo
ooc

C 0.100
CO. 100

< 0.100

C 0.100
CO.OU
C 0.100

1 »

Laney
ovm c

ant

'^io'M
< 1.0

CI.O

CO.OU

ci.O

C 0.100

c 1.0
CO. 100
CO. 100
co.uo
CO 100
CO. 100

CO.OU
C0.100
CO.UO

co.uo
CO.OU
CO. 100
CO. 100

C 0.100

CO. 100
CO.OU
CO. 100

0.00

Laney
OW7-A

..,,.***.,.,,.
t̂iiiF

ci.0

CI.O

CO.OU
C1.0

c 0.100

c 1.0
c 0.100
C 0.100
CO.UO
CO. 100
c 0.100

CC.OU
CO. 100
CO.UO

CO.UO
CO.OU
CO. 100
c 0.100

CO. 100

< 0.100
CO.OU
CO. 100

0.00

Laney
owr-a
ant

""''c'b.bu'
C1.0

<1.0
CO.OU

C1.0

c 0.100

C1.0
c 0.100
CO. 100
CO.UO
CO. 100
C 0.100

CO.OU
C 0.100
CO.UO

CO.UO
CO.OU
CO. 100
< 0.100

<0 100

CO. 100

CO.OU
c 0.100

0.00

Laney
OW7-C

ant
C-:«il;->.':

'" '''cb:'ou
C1.0

<1.0
CO.OU

C1.0

CO. 100

CI.O

c 0.100
C 0.100
CO.UO
CO. 100
c 0.100

CO.OU
c 0.100
CO.UO

cO.UO
CO.OU
CO. 100
co. 100

CO. 100

CO. 100
CO.OU
CO. 100

0.00

Laney
OMc-A

2/M

""""•eCLOU'
ci.O

ci.O
co.ou

ci.0

CO. 100

C 1.0
co. 100
CO. 100
co.uo
CO. 100
C 0.100

co.ou
CO. 100
cO.UO

CO.UO
CO.OU
C 0.100
CO. 100

C 0.100

C 0.100
CO.OU
CO. 100

0.00

Laney
OtfaVI

ant

'"ce.ou
ci.0

C 1.0
CO.OU

ci.O

CO. 100

CI.O
C 0.100
c 0.100
CO §00
C 0.100
< 0.100

co.ou
CO. 100
CO.UO

CO.UO
CO.OU
CO. 100
c 0.100

c 0.100

CO 100

CO.OU
CO. 100

0.00

Laney
out c

ant

'"'"<" bl'oio
ci.O

ci.O
CO.OU

C 1.0

CO 100

c 1.0
c 0.100
CO. 100
CO.UO
C 0.100
CO. 100

CO.OSO
CO 100
CO (00

CO.UO
CO.OU
C 0.100
C 0.100

C 0.100

CO 100
CO.OSO
CO. 100

0 00

Laney
O¥O A

2/M

0.19
ci.O

2(
COOU

c 1.0

«••
c i.O

CO. 100
C0.100
CO.UO
CO 100
CO. 100

CO 0(0
CO 100
cO.UO

CO.UO
1.1

CO. 100
c 0.100

e.e

CO 100
CO.OSC

2.7
12W

AJ vUuo (!»«

A ciui apcr
B|/k4 tOd.

IKU DO »mju» «w rtponcd lor thai ospouao:
(

D«ti Sourer Phut II Hydreirelopc Inoanpim Pluc. Lucy I»t5
Lucy L«OJ sov 19O
Hurt Rmnoi 10 lot Work Plu. HLA Juljr 1«K.

O
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O
O

O
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TABLE HI
CONCENTRATION OF METAI£ IN SONS

CHEMICAL

LOCATION

7/26/88*

20-2 Pile

7/26/H8

16-2A Pile

7/26/K8

28-2B

7/26/88

27-2B

7/26/88

20-2

7/26/88

54-2 Pile

7/26/88

51-2 Pile

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

Zinc

7.26

68.2

4.85

120.6

15.9

1 11

10.87

1.7

NS

4.55

126.88

3.72

64.28

1126.06

0.45

0.04

0.83

NS

4.89

77.65

0.72

62.29

327.1

0.7

<.02

3.83

NS

2.07

13.0

0.44

42.1

69.55

0.45

<.04

.34

NS

6.64

62.77

0.75

36.69

46.16

0.98

<.034

0.85

NS

5.19

55.14

1.30

68.57

129.28

0.22

<.04

7.12

NS

4.26

75.18

1.5

54.42

218.86

0.21

2.92

1.27

NS

* Copy not legible, cone est
NS = Not Sampled
All units are in mg/kg

0980 TOO WHO
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APPENDIX C

SURFACE WATER SAMPLING DATA
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NOTES

SAMPLE SAMPLE
WEEK DATE

1 8/6/91
2 8/13/91
3 8/20/91
4 8/27/91
5 9/5/91
6 9/10/91
7 9/17/91
8 9/24/91

"SW = Surface Water
"SD" = Sediment
"TB" = Trip Blank
"PEM" = Performance Evaluation (QA) Sample
«FB" = Field Blank
"FD" = Field Duplicate
SW-03: Upstream Sampling Location
SW-02 + SD-01: Sampling Location at Site of Proposed Discharge
SW-01: Downstream Sampling Location

In weeks 6,7 and 8, only one location was sampled due to no flow
conditions in the stream. This location was situated downstream
from the site.

o
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oo

o
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CHEHSOl. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME: ENVSYS

VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Chloromethane
Branonethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1.1-Oichloroethene
1.1-Oichloroethane
1.2-Otchloroethene (total)
Chloroform
1.2-Oichloroethane
2-Butanone
1.1. J-Tri chloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1.3-Dichloropropene
Trlchloroethene
Di bromochl oromethane
1.1.2-Trichloroethane
Benzene
trans-1 , 3-Qichloropropene
Bromoforn
4-Methyl-2-Pentanone
2-Hexanone
Tet rachl oroethene
Toluene
1,1.2. 2-Tetrachloroethane
Chlorobenzene
Ethyl benzene
Styrene
Xylenes (Total)

CI-SW-01-1
BKA01
WATER
ug/L

1
--
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CASEI:
SAMPLED

16925
: 8/6/91

CI-SW-02-1 CI-SU-03-l
BKA02
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BKA03
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CI-SW-TB-1
BKAOS
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

3 J
NO

CI-SW-01-2
BKA06
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CASEI :
SAMPLED

16962
: 8/13/91

CI-SW-02-2 Cl-SW-03-2
BKA07
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BKAOS
WATER
ug/L

1
--

NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
NO
NO
NO
ND
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO

CI-SW-TB-2
BKA09
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
NO
NO
ND
ND
NO
NO
NO
NO
ND

5 J
NO

NOTES:
NO - compound analyzed for but

not detected
B - compound found in lab blank as well as

sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above 1DL
R - analysis did not pass EPA QA/QC
N - Presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution
Factor >1 and/or percent noisture >OX



CHM 001 0866

CHEMSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME: ENVSYS

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor/GPC Cleanup (V)
Percent Moisture
Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1.3-Dichlorobenzene
1.4-Dtchlorobenzene
1,2-Oichlorobenzenc
2-Methyl phenol
2.2' -oxybi s ( 1 -Chl oropropane)
4-Methylphenol
N-N i t roso-di -n-di propyl Mi na
Hexachl oroethane
Nitrobenzene
1 sophorone
2-Nitrophenol
2. 4 -Dimethyl phenol
bis(2-Chloroethoxy)metnane
2.4-Dichlorophenol
Carbazole
1 . 2 ,4-Trtchlorobeiuene.
Naphthalene '
4-thloroanlline
Hexachl orobutadi ene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachl orocyclopentadi ene
2.4.6-Trichlorophenol
2.4.5-Trlchlorophenol
2-Chloronaphthalene
2-Nitroanl line
Dimethylphthalate
Acenaphthylene
2.6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2.4-Dinltrophenol
4-Nitrophenol
Dlbenzofuran
2.4-Oinitrotoluene
Dlethylphthalate
4-Chlorophenyl-phenyl ether
Fluorene
4-Nitroanlltne
4 . 6-Dt ni t ro-2-methyl phenol
N-nitrosodiphenylamlne
4-Bromophenyl-phenyl ether
Hexachl orobenzene
Pentachlorophenol
Phenanthrene
Anthracene

CI-SU-01-1
BKA01
WATER
ua/Lug/L
--
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CASE*:
SAMPLED

16925
: 8/6/91

CI-SU-02-l CI-SU-03-1
BKA02
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BKA03
WATER
ug/L

1
"

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
ND
NO
NO
NO

CI-SW-TB-1
BKAOS
WATER
ug/L
NA
~-

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

CI-SW-01-2
BKA06
WATER
ug/L

1
--

ND
NO
ND
ND
ND
NO
NO
NO
ND
ND
NO
NO
NO
ND
NO
NO
NO
NO
ND
NO
NO
ND
NO
ND
ND
NO
ND
NO
NO
ND
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
NO
NO
NO
ND
ND
NO
NO
NO
NO

CASEI:
SAMPLED

16962
: 8/13/91

CI-SW-02-2 CI-SW-03-2
BKA07
WATER
ug/L

1
--

ND
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
ND
ND
ND
NO
NO
ND
NO
NO
ND
ND
ND
NO
NO
NO
NO
NO
ND
ND
NO
ND
R

NO
NO
NO
NO
ND
NO
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO

BKA08
WATER
ug/L

1
--

NO
NO
NO
NO
NO
ND
NO
NO
ND
NO
NO
NO
ND
ND
ND
NO
NO
ND
NO
ND
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
R

ND
NO
NO
NO
NO
ND
ND
ND
ND
ND

• ND
NO
ND
NO
NO
ND

CI-SW-TB-2
BKA09
WATER
ug/L
NA
--

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR



CHM 001 0867

CHEMSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME: ENVSYS

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor/GPC Cleanup (Y)
Percent Moisture
Di-n-butylphthalate
Fluorantnene
Pyrene
Butyl benzyl phthal ate
3.3 -Dichlorobenzldlne
Benzo(a)anthracen«
Chrysene
blsl2-Ethylhexyl IphthaUte
Dl-n-octylphthalate
Benzofblfluoranthene
Benzol klfluoranthene
Benzo(a)pyrene
1 ndeno ( 1 , 2 . 3 -cd ) py rene
Dibenz(a.h)anthracene
Benzo(g,h, i Jperylene

Cl-SU-01-1
BKA01
WATER
ug/Lj
--
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CASE! :
SAMPLED

16925
: 8/6/91

CI-SW-02-l CI-SW-03-1
BKA02
UATER
ug/L
)

--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BKA03
UATER
ug/L
|

--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CI-SU-TB-I
BKAOS
UATER
ug/L
NA
--

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

CI-SW-01-2
BKA06
UATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CASEI:
SAMPLED

16962
: 8/13/91

CI-SU-02-2 CI-SU-03-2
BKA07
UATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BKA08
UATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CI-SU-TB-2
BKA09
UATER
ug/L
NA
—

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NOTES:
NO • compound analyzed for but

not detected
B - compound found In lab blank as well as

sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL
R • analysis did not pass EPA QA/QC
N - Presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution
Factor >1 and/or percent moisture >OX



CHEHSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME; ENVSYS

CHM 001 0868

I_AU nruiL . L.nv.ii,>

PESTICIDES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor/GPC Cleanup (V>
Percent Moisture
alpha-BHC
beta-BHC
delta-BHC
gamna-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan 1
Dieldrin
4.4'-DDE
Endrin
Endosulfan II
4.4'-DOD
Endosulfan sulfate
4.4'-DOT
Methoxychlor
Endrin ketone
alpha-Chlordane
?amna-Chlordaneoxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CI-SU-01-1
BKA01
WATER
ug/L

1
••

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CASEf:
SAMPLED

16925
: 8/6/91

CI-SW-02-l CI-SW-03-l
BKA02
WATER
ug/L
)

*-

NO
NO

. NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BKA03
WATER
ug/L

1
~ "•

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
NO
NO
NO
ND
NO
NO
ND
ND
ND

CI-SW-TB-1
BKAOS
WATER
ug/L
NA
~~

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

CI-SW-01-2
BKA06
WATER
ug/L

1

NO
ND
NO
ND
ND
ND
NO
NO
NO
ND
NO
NO
NO
ND
NO
ND
NO
ND
NO
NO
NO
ND
ND
NO
ND
NO
ND

CASEI:
SAMPLED

16962
: B/13/91

Cl-SW-02-2 CI-SW-03-2
BKA07
WATER
ug/L

1
"

NO
NO
ND
ND
NO
ND
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO

• NO
ND
NO
NO
NO
ND
NO
ND
ND

BKA08
WATER
ug/Lj
--
ND
ND
NO
ND
NO
ND
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
ND
NO
NO
NO
NO

CI-SW-TB-2
BKA09
WATER
ug/L
NA
--
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NOTES:
ND * compound analyzed for but

not detected
B - compound found in lab blank as well as

sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above 1DL
R - analysis did not pass EPA QA/QC
N - Presumptive evidence of the presence

of the material
NR - analysis not required
Detection l i m i t s elevated if Dilution
Factor >1 and/or percent moisture >OX



SITE NAMl: ChEMSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/25/91
EPA CASE NO : 64368-01
LAB NAME: RECNY

CHM 001 0869

NON-ltl VULA1ILLS & SLMI-VULAI ILES
Sample 10 No.
Traffic Report No.
Matrix
Units
Acroletn
Acrylom trilu
Benzidine
Azobenzene
n-Nitrosodimethylamine

CI-SW-01-1
643BB-01-01

WATER
ug/L
NO
NO
ND
NO
NO

SAMPlfl): B/b/!ll

CI-SW-02-1 CI-SW-03-1 CI-SU-TB-1
6438B-01-02 64388-01-03 6438B-01-OS

WATER WATER WATER
ug/L ug/L ug/L
NO NO NO
NO NO NO
R NO NR

NO NO NR
NO NO NR

SAMPLED: 8/13/91

CI-SW-01-2 CI-SW-02-2 CI-SU-03-2 CI-SW-TB-2
6438B-01-06 64388-01-07 64388-01-08 6438B-01-09

WATER WATER WATER WATER
ug/L ug/L ug/L ug/L
ND R NO ND
NO R NO NO
R NO ND NR

ND ND NO NR
NO NO NO NR

NOTES:
NO - compound analyzed for but

not detected
R - analysis did not pass EPA QA/QC
NR - analysis not required



CHtHblH. INC
SUMMARY OF ANAIVIU'AI Kl 'SUlTS
SAMPLING DATES: 8/6/91-9/Z4/UI
EPA CASE NO : 6330B-OI
LAB NAME SWKI

UIOXIN
Sample ID No.
Traff ic Report No.
Matrix
Units

2.3.7.8-TCOD

C I - S W - O I - I
6330B-01-01

WATER
ug/L

ND

bAMI'UU 0/1

11 SW-Oi? 1
6330B-01-02

WATER
ug/L

ND

vyi
CI-SW-03-1
63308-01-03

WATER
ug/L

ND

SAMI'lll): M/ 13/111

ll-SV -0] -i> Cl-SW 02-2 Cl -SW-03-2
6330B-01-06 6330B-01-07 63308-01-08

WATER WATER WATER
ug/L ug/L ug/L

ND ND NO

NOTES:
NO - compound analyzed for but

not detected

OZ80 TOO WHO



SITE NAME: CHEMSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/2S/91
EPA CASE NO.: 6S26B-01
LAB NAME: EAENG

WATER QUALITY PARAMETERS
Sample ID No.
Traffic Report No.
Matrix
Hardness (ma Ca/C03/L)
Total Dissolved Solids (mg/L)
Total Suspended Solids (mg/L)
Sulfate (ng/L)
BroMtde (mg/L)
Total Phosphorous (mg P/L)
Alkalinity (mg CaC03/L)
Amnonia (mg N/L)
Biochemical Oxygen Demand (mg/L)
Chemical Oxygen Demand (mg/L)
Chloride (mg/L)
Methyl Blue Active Substance (mg/L)
Oil 1 Grease (mg/L)
Total Petroleum Hydrocarbons (mg/L)
Total Organic Carbon (mg/L)

SAMPLED: 8/6/91
CI-SW-01-1 CI-SW-02-1 CI-SU-03-1
6526B-01 65268-02 6526B-03
WATER WATER WATER

144 149 1S2
221 234 219
38 E 50 E 20 E

13.2 10.6 18.3
NO NO NO
0.06 E 0.38 0.31 E
121 125 129

NO NO NO
NO NO ND
10.6 E 33 E 27.7 E
13.5 E 13.4 E 11.7 E
0.12 NO 0.14
5.2 E 0.6 E 0.74 E
1.4 E 0.41 E 0.43 E
7 7.1 5.5

SAMPLED: 8/13/91

CI-SV-01-2 CI-SW-02-2 CI-SW-03-2
6526B-06 65268-07 6526B-08
WATER WATER WATER

134 159 144
213 E 203 E 234
15 E ND 50 E

17.2 18.9 18.3
2.58 ND ND
NO 0.16 0.22
119 121 146

ND ND NO
ND NO ND

69 E ND NO
13.9 E 14.1 E 12.8 E

NO ND ND
28 E 0.55 E 0.43 E
5.9 E 0.58 E 3.1 E
5 E 5.8 E 6 E

NOTES:
NO - compound analyzed for but

not detected
E - estimated value
J - estimated value, compound present

below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required

^80 TOO WHO



CHEHSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME: ENVSYS

VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1.1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroetheiw (total)
Chloroform
1.2-Oichloroethane
2-Butanone
1 , 1 . 1-Trichloroethane
Carbon Tetrachloride
Bromodi chl orometharw
1.2-Dichloropropane
cis-1.3-0ichloropropene
Trichloroethene
Di bromochl oromethane
1.1.2-Trt chloroethane
Benzene
trans-1 .3-01 chl oropropem
Bromofoni
4-Hethyl-2-Pentanone
2-Hexanone
Tet rachl oroethene
Toluene
1 . 1 ,2.2-Tetrachloroethane
Chlorobenzene
Ethyl benzene
Styrene
Xylenes (Total)

CI-SW-01-3
BKA10
WATER
ug/LI
—

ND
NO
ND
NO
NO
NO
NO
ND
ND
NO
ND
NO
NO
NO
ND
ND
NO
NO
ND
ND
NO
NO
NO
NO
ND
ND
ND
NO
NO
ND
ND
NO
NO

CASEI:
SAMPLED

1698S
: 8/20/91

CI-SU-02-3 CI-SW-03-3
BKA1I
WATER
ug/Lj
--

ND
NO
NO
NO
NO
NO
ND
ND
ND
ND
ND
ND
ND
NO
NO
NO
NO
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
NO

BKA12
WATER
ug/L

1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
NO
NO
ND
NO
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

CI-SW-TB-3
BKA13
WATER
ug/L

1

ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
NO
NO
NO
NO
ND
ND
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND

CASEI: 17021
SAMPLED: 8/27/91

CI-SW-OI-4
BKAI4
WATER
ug/L

1

ND
NO
NO
NO

3 J
NO
NO
NO
NO
ND
ND
ND
ND
NO
NO
NO
NO
ND
ND
NO
ND
ND
NO
NO
ND
NO
NO
ND
NO
NO
NO
NO
NO

Cl-SW-02-4 CI-SW-03-4
BKA1S
WATER
ug/L

1

ND
ND
NO
NO

2 J
ND
ND
NO
ND
NO
ND
NO
NO
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
NO
ND
ND

BKAI6
WATER
ug/L

1

ND
ND
NO
NO

4 J
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND

CI-SW-TB-4
BKA17
WATER
ua/Lug/L

NO
ND
ND
ND
ND
NO
NO
ND
NO
NO
NO
ND
ND
ND
ND
NO
ND
NO
NO
ND
ND
NO
NO
NO
NO
NO
ND
ND
ND
ND
NO
ND
ND

NOTES:
NO - compound analyzed for but

not detected
B - compound found in lab blank as well as

sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL
R - analysis did not pass EPA QA/QC
N - Presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution
Factor >1 and/or percent Moisture >OX

TOO WHO



CHEMSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME: ENVSYS

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor/GPC Cleanup (Y)
Percent Moisture
Phenol
bis(2-Chloroethy) letter
2-Chl oropheno)
1 . 3-01 chl orobenzene
1 . 4-DI chl orobenzene
1 . 2-Oi chl orobenzene
2 -Methyl phenol
2.2' -oxybi s ( 1 -Chl oropropane)
4-Methyl phenol
N-Nltroso-di-n-dipropylMlne
Hexachl oroet ha ne
Nitrobenzene
I sophorone
2-Nitrophenol
2.4-Olmethylphenol
bi s ( 2-Chl oroethoxy Jaethane
2. 4-Oi chl oropheno I
Carbazole
1 ,2,4-Trichlorobenzen«
Naphthalene
4-thloroanlllne
Hexachl orobutadi ene
4-Chloro-3-Methylpnenol
2-Methyl naphtha! ene
Hexachl orocyc 1 opentadi ene
2.4.6-Trichlorophenol
2.4,5-Trlchlorophenol
2-Chl oronaphthal ene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2.6-Dinitrotoluene
3-Nitroanillne
Acenaphthene
2.4-Olnltrophenol
4-Nltrophenol
Dibenzofuran
2.4-Dlnltrotoluene
Diethylphthalate
4-Chlorophenyl-phenyl ether
Fluor ene
4-Nitroaniline
4 . 6-Di nt t ro-2-raethyl phenol
N-nltrosodiphenylamlne
4-Bromophenyl-phenyl ether
Hexachl orobenzene
Pentachl oropheno 1
Phenanthrene
Anthracene

Cl-SW-01-3
BKA10
WATER
ug/L
••

ND
NO
NO
ND
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
NO
ND
NO
ND
ND
NO
NO
NO
NO
NO
NO
ND
ND
NO
NO
ND
ND
NO
ND
ND
ND
NO
NO
ND
ND
NO
NO
NO
NO
NO
ND
ND
ND
ND
NO

CASEI:
SAMPLED

16985
: 8/20/91

CI-SW-02-3 CI-SW-03-3
BKA1I
WATER
ug/L

1
--

ND
NO
NO
NO
ND
NO
ND
NO
NO
ND
ND
NO
NO
ND
ND
NO
NO
NO
NO
NO
ND
ND
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
NO
ND
NO
NO
NO
NO
ND
NO
NO
NO
ND
ND
ND
NO
NO

BKA12
WATER
ug/L

1
~~

ND
NO
NO
NO
ND
NO
ND
ND
NO
NO
NO
ND
ND
NO
ND
ND
ND
NO
NO
ND
NO
NO
NO
ND
ND
ND
NO
NO
NO
NO
ND
ND
NO
NO
NO
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CI-SW-TB-3
BKAI3
WATER
ug/L
NA
-•

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

CI-SW-01-4
BKA14
WATER
ug/L

1
~~

NO
NO
NO
NO
ND
NO
NO
NO
ND
ND
NO
ND
NO
NO
ND
NO
NO
NO
ND
NO
NO
ND
NO
NO
NO
NO
NO
ND
ND
NO
NO
NO
R

NO
ND
NO
ND
ND
NO
NO
NO
ND
ND
NO
NO
NO
NO
ND
ND

CASEI:
SAMPLED

17021
: B/27/91

CI-SW-02-4 CI-SW-03-4
BKAI5
WATER
ug/L

1
~"

NO
NO
ND
NO
NO
ND
NO
NO
ND
NO
NO
NO
ND
NO
NO
ND
NO
ND
NO
NO
NO
NO
NO
ND
ND
NO
ND
ND
NO
NO
ND
ND
R

NO
NO
ND
NO
NO
NO
NO
ND
ND
NO
NO
NO
NO
ND
NO
NO

BKA16
WATER
ug/L

1
"

ND
NO
ND
ND
NO
NO
NO
NO
ND
NO
ND
NO
ND
NO
NO
NO
NO
NO
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
R

NO
NO
NO
ND
ND
ND
ND
ND
ND
NO
ND
NO
NO
NO
NO
NO

CI-SW-TB-4
BKA17
WATER
ug/L
NA
"~

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

TOO WHO



CHEHSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME: ENVSYS

SEMI -VOLATILE;
Sample ID No.
Trafftc Report No.
Matrix
Units
Dilution Factor/GPC Cleanup (Y)
Percent Moisture
Dt-n-butylphthalate
Fluoranthene
Pyrene
Butyl benzylphthal ate
3.3'-Dichlorobenztdine
Benzo(a)anthracene
Chrysene
bis(Z-Ethylhexy) Iphthalatt
Dl-n-octylphthalate
Benzofb fluoranthene
Benzol k fluoranthene
Benzol* pyrene
Indenof ,2.3-cd)pyrene
Dibenz(a.h)anthracene
Benzofg.h. i Jperylene

Cl-SW-01-3
BKA10
WATER
ug/L1
--
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CASEI:
SAMPLED

16985
: 8/20/91

Cl -SU-02-3 CI-SU-03-3
BKA11
WATER
ug/L

1
—

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BKA12
UATER
ug/L

1
--

NO
NO
NO
ND
ND
NO
NO
NO
ND
ND
ND
ND
NO
ND
ND

CI-SU-TB-3
BKA13
WATER
ug/L
NA
--

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

CASEI: 17021

Cl-SU-01-4
BKA14
WATER
ug/L

1
--

ND
NO
ND
NO
NO
NO
NO
ND
ND
ND
NO
NO
NO
ND
NO

SAMPLED: 8/27/91

CI-SW-02-4 Cl-SW-03-4
8KA1S
WATER
ug/L

1
--

ND
ND
NO
NO
NO
NO
NO

6
NO
NO
ND
ND
NO
ND
ND

BKA16
WATER
ug/L

1
--

NO
NO
ND
ND
ND
ND
ND

J ND
ND
ND
ND
ND
ND
ND
ND

CI-SW-TB-4
BKA17
WATER
ug/L
NA
— •

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NOTES:
NO - compound analyzed for but

not detected
6 - compound found in lab blank as well as

sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL
R - analysis did not pass EPA QA/QC
N - Presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution
Factor >1 and/or percent moisture >OX

tOO WHO



CHEMSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME: ENVSYS

PESTICIDES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor/GPC Cleanup (Y)
Percent Moisture
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrin
4.4--DOE
Endrin
Endosulfan II
4.4'-DDD
Endosulfan sulfate
4.4--DDT
Methoxychlor
Endrin ketone
alpha-Chlordane
?aama-Ch1ordanaoxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroc lor- 1248
Aroclor-1254
Aroc lor- 1260

CI-SW-01-3
BKA10
WATER
ug/L

1
-•

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CASEI:
SAMPLED

16985
: 8/20/91

CI-SW-02-3 CI-SU-03-3
BKA11
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
' NO

BKA12
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CI-SW-TB-3
BKA13
WATER
ug/L
NA
--

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

CI-SW-01-4
BKA14
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CASEI:
SAMPLED

17021
: 8/27/91

CI-SW-02-4 CI-SW-03-4
BKA1S
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BKA16
WATER
ug/L

1
—

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CI-SW-TB-4
BKA17
WATER
ug/L
NA
--

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR .
NR
NR
NR
NR
NR
NR
NR
NR
NR

NOTES:
NO • compound analyzed for but

not detected
B - compound found in lab blank as Melt as

sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IOL
R - analysis did not pass EPA QA/QC
N - Presumptive evidence of the presence

of the material
NR - analysts not required
Detection limits elevated if Dilution
Factor >1 and/or percent moisture >OX

3̂ 80 TOO WHO



SITE NAME: CHEHSOL. INC
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/2i/91
ERA CASE NO.: 64388-01
LAB NAME: RECNY

NON III VOlAIHlb & SLMl-VULAIIILS
Sample 10 No.
Traffic Report No.
Matrix
Units
Acrolein
Acrylonitrile
Benzidine
Azobenzene
n-Nitrosodimethylamine

CI-SW-01-3
64388-01-10

WATER
ug/L
NO
NO
R

NO
. NO

SAMPUI): 8/20/9I

Cl-SV 02-3 Cl-SW-03-3
64388-01-11 64388-01-12

WATER WATER
ug/L ug/L
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO

CI-SW-IB-3
64386-01-13

WATER
ug/L

NO
NO
NR
NR
NR

CI-SW-OI-4
64388-01-14

WATER
ug/L

NO
NO
R

NO
NO

S AMI'1 10: 8/27/91

CI-SW-02-4 CI-SW-03-4
64388-01-15 64386-01-16

WATER WATER
ug/L ug/L
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO

CI-SU-TB-4
64388-01-17

WATER
ug/L
NO
NO
NR
NR
NR

NOTES:
NO - compound analyzed for but

not detected
R • analysis did not pass EPA QA/QC
NR - analysis not required

9Z80 TOO WHO



CHEHSOL. INC.
SUMMARY OF ANALYTICAL RESIIl IS
SAMPLING DATES: 8/6/91-9/24/91
EPA CASE NO : 6330B-01
LAB NAME: SURI

DIOXIN
Sample 10 No.
Traffic Report No.
Matrix
Units

2.3,7.8-TCDO

CI-SU-01-3
63308-01-10
WATER
ug/L

NO

CI-SW-02-3
6330B-OI-H

WATER
ug/L
NO

Cl-SW-03-3
6330B-01-12

WATER
ug/L

NO

SAMPLED: 6/20/91

FORTIFIED PEM FORTIFIED PEM
6330B-01-39 63306-01-40

SOIL SOIL
mg/kg mg/kg

0.9 0.86

BLIND BLANK
6330B-01-41

SOIL
mg/kg

NO

KNOWN BLANK
63308-01-42

SOIL
mg/kg

NO

CI-SW-01-4
63308-01-14
WATER
ug/L

NO

SAMPLED: 8/27/91
CI-SW-02-4 CI-SW-03-4
63308-01-15 63308-01-16

WATER WATER
ug/L ug/L

NO NO

NOTES:
NO - compound analyzed for but

not detected

^80 TOO WHO



SITE NAME: CHEMSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/25/91
EPA CASE NO.: 65266-01
LAB NAME: EAENG

WATER QUALITY PARAMETERS
Sample ID No.
Traffic Report No.
Matrix
Hardness (ma Ca/C03/L)
Total Dissolved Sol Ids (mg/L)
Total Suspended Solids (mg/L)
Sulfate (mg/L)
Bromide (mg/L)
Total Phosphorous (mg P/L)
Alkalinity (mg C«C03/L)
Anmonta (mg N/L)
Biochemical Oxygen Demand (mg/L)
Chemical Oxygen Demand (mg/L)
Chloride (mg/L)
Methyl Blue Active Substance (mg/L)
Oil I Grease (mg/L)
Total Petroleum Hydrocarbons (mg/L)
Total Organic Carbon (mg/L)

SAMPLED: 8/20/91
CI-SW-01-3 CI-SW-02-3 CI-SW-03-3
6526B-10 65266-11 6526B-12
WATER WATER WATER

93.7 142 114
12B 142 157
19 9 9

17.3 19.7 18.4
2.2 E 2.4 2.9

0.083 0.13 0.14
87.4 87.4 97.8
NO NO NO
NO NO ND
NO ND ND
8.2 8.2 8.8

ND ND ND
0.75 E IE IE
0.99 E 1 E 0.18 E
6.4 E 5.9 6.9

SAMPLED: 8/27/91

CI-SU-01-4 CI-SW-02-4 CI-SW-03-4
65266-14 65266-15 6526B-16
WATER WATER WATER

139 149 154
208 207 206

NO 8 36
12.6 11.6 16
2.7 2.3 2.2
0.11 0.13 0.26
137 148 141

ND 0.056 0.16
ND NO 2.6 E
ND NO ND
16.2 E 18.5 E 13.8 E
0.054 0.07 0.07
1.9 E 3 E 1.4 E

ND 1.1 E ND
5.1 5.2 5.8

NOTES:
ND - compound analyzed for but

not detected
E - estimated value
J - estimated value, compound present

below CRDL but above IOL
R - analysts did not pass EPA QA/QC
NR - analysts not required

8Z80 TOO WHO



CHfMSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME: ENVSYS

VOLATILES
Sample 10 No.
Trafftc Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Chloromethane
Bromomethane
Vinyl Chloride
Chl oroet tune
Methylene Chloride
Acetone
Carbon Disulfide
1.1-Dichloroethene
1.1-Di chl oroe thane
1.2-Dlchloroethene (total)
Chloroform
1 . 2-01 chl oroethane
2-Butanone
1.1.1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethaiw
1,2-Dichloropropane
cts-1 .3-Dichloropropene
Trlchloroethene
D 1 bromochl oromethane
1.1.2-Trtchloroethane
Benzene
t rans- 1 . 3-Oi chl oropropene
Bromofom
4-Methyl-2-Pentanone
2-Hexanone
Te t rachl oroet hene
Toluene
1.1. 2. 2-Tetrachl oroethane
Chlorobenzene
Ethyl benzene
Styrene
Xylenes (Total)

CI-SU-01-5
BKA18
WATER
ug/L

1
—

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND

CI-SU-02-5
BKA19
WATER
ug/L

1
—

ND
ND
ND
NO
NO
ND
ND
ND
NO
NO
ND
ND
NO
ND
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
ND
ND
ND
ND
ND
NO
NO
ND
NO

CI-SW-03-5
BKA20
WATER
ug/L

1
--

NO
NO
NO
NO
ND
NO
NO
ND
NO
ND
ND
ND
NO
ND
ND
NO
ND
ND
NO
NO
NO
ND
ND
NO
NO
NO
NO
ND
ND
ND
NO
ND
ND

CI-SW-TB-5
BKA21
WATER
ug/L

1
--

ND
ND
ND
ND
ND
ND
NO
ND
NO
NO
ND
NO
NO
ND
ND
NO
NO
ND
ND
NO
NO
NO
NO
ND
NO
NO
ND
ND
NO
ND
NO
ND
NO

CASEI:
SAMPLED

170S3
: 9/5/91

CI-SW-FO-5 CI-SW-FB-5
BKA04
WATER
ug/L

1
—

ND
ND
NO
NO
ND
ND
ND
ND
ND
NO
NO
NO
ND
NO
NO
NO
NO
NO
ND
NO
ND
ND
ND
ND
NO
NO
NO
ND
NO
NO
NO
ND
ND

BKA29
WATER
ug/L

1
—

NO
ND
ND
ND
NO
NO
NO
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
NO
NO
NO
ND
NO
NO
ND
ND
ND
NO
ND
NO
ND
ND
NO
NO

Cl-SD-01-5
BKA22

SEDIMENT
ug/kg

1
18
NO
ND
NO
NO

4 J
ND
NO
NO
NO
ND
NO
ND
ND

3 J
NO
NO
NO
NO
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO

CI-SO-FO-5
BKA24

SEDIMENT
ug/kg

14

NO
ND
ND
ND

4 J
IS E

ND
ND
NO
ND
ND
NO
NO

3 J
ND
NO
NO
NO
ND
ND
NO
NO
NO
NO
ND
NO
ND
ND
ND
NO
NO
ND
ND

CI-SD-FB-5
BKA23
WATER
ug/L

1
--
NO
NO
NO
ND
ND
NO

11
ND
NO
ND
NO
ND
NO
ND
NO
NO
NO
NO
ND
ND
NO
ND
ND
NO
NO
ND
NO
ND
ND
NO
ND
ND
ND

NOTES:
ND - compound analyzed for but

not detected
6 - compound found in lab blank as well as

sample. Indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IOL
R - analysis did not pass EPA QA/QC
N - Presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution
Factor >1 and/or percent moisture >OX

6/̂ 80 TOO WHO
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CHEHSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME: ENVSYS

SEMI-VOLATILES
Sample 10 No.
Traffic Report No.
Matrix
Units
Dilution Factor/GPC Cleanup (Y)
Percent Moisture
Di-n-butylphthalate
Fluorantnene
Pyrene
Butyl benzyl phthal ate
3.3*-Dlchlorobenzld1ne
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl Iphthalate
Oi-n-octylphthalate
Benzo ( b I f 1 uorant hene
Benzofklfluoranthene
Benzo(a)pyrene
Indenofl.z 3-cd)pyrene
Dibenz(a.h)anthracene
Benzo(g,h.i)perylene

CI-SU-01'5
BKA1B
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CI-SU-02-5
BKA19
WATER
ug/Lug/L
--
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CI-SW-03-5
BKA20
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CI-SW-TB-5
BKA21
WATER
ug/L
NA
-"

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

CASEI:
SAMPLED

17053
: 9/5/91

CI-SW-FD-5 CI-SW-FB-5
BKA04
WATER
ug/L

1
•-

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BKA29
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO

22
NO
NO
NO
NO
NO
NO
NO

CI-SO-01-5
BKA22

SEDIMENT
ug/kg

I
IB
R
300 J
1BO J

R
R
R
R
R
R
180 J

R
R
R
R
R

CI-SD-FD-5
BKA24

SEDIMENT
ug/kg
14
R
R
R
320 J

R
R
R
R
R
R
R
R
R
R
R

CI-SD-FB-5
BKA23
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
120

NO
NO
NO
NO
NO
NO
NO

E

NOTES:
NO - compound analyzed for but

not detected
B - compound found in lab blank as well at

sample. Indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL
R • analysis did not pass EPA QA/QC
N - Presumptive evidence of the presence

of the material
NR - analysis not required
Detection Units elevated if Dilution
Factor >1 and/or percent moisture >OX

1880 TOO WHO



CHEMSOL. INC.
SUMMARY OF ANALYTICAL RESUlIS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME: ENVSYS

PESTICIDES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor/GPC Cleanup (V)
Percent Moisture
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrln
Heptachlor epoxlde
Endosulfan 1
Oieldrin
4.4'-DDE
Endrin
Endosulfan II
4,4'-OOD
Endosulfan sulfate4.4'-DDT
Methoxychlor
Endrin ketone
alpha-Chlordane
gauma-ChlordaM
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CI-SU-01-5
BKA18
WATER
ua/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO

CI-SU-02-5
BKA19
WATER
ug/L

1
--

ND
NO
ND
ND
ND
NO
ND
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
ND
NO
ND
NO
NO

CI-SU-03-5
BKA20
WATER
ug/L

1
--

NO
ND
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
NO
NO
ND
NO

CI-SW-TB-5
BKA21
WATER
ug/L
NA
• "

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

. NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

CASEI:
SAMPLED

170S3
: 9/5/91

CI-SW-FO-5 Cl-SW-FB-5
BKA04
WATER
ug/L

1
--

NO
ND
NO
ND
ND
NO
ND
NO
ND
NO
ND
ND
ND
NO
NO
NO
NO
ND
NO
NO
ND
ND
ND
ND
NO
NO
NO

BKA29
WATER
ug/L

1
~~

NO
ND
NO
ND
NO
NO
ND
ND
NO
ND
ND
NO
NO
ND
NO
ND
NO
NO
ND
NO
NO
NO
NO
NO
ND
NO
NO

CI-SD-01-5
BKA22

SEDIMENT
ug/kg1
18
ND
NO
ND
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND

CI-SD-FD-5
BKA24

SEDIMENT
ug/kg

1
14
ND
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
NO
ND
NO
NO
NO
NO
NO
ND
ND
NO
NO

CI-SO-FB-5
BKA23
WATER
ug/L

1
•*
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO
ND
NO
NO
NO
ND
NO
ND
ND
NO
ND
NO
NO
NO
NO
ND
NO

NOTES:
NO - compound analyzed for but

not detected
B - compound found in lab blank as well as

sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL
R - analysis did not pass EPA QA/QC
N • Presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution
Factor >1 and/or percent moisture >OX

2880 TOO WHO



SITE NAME: CHEHSOL, INC
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/25/91
EPA CASE NO.: 6438B-01
LAB NAME: RECNY

NON-TCL VOLATILES & SEMI-VOLAT1LES
Sample ID No.
Traffic Report No.
Matrix
Units
Aero) el n
Acrylonitrile
Benzidine
Azobenzene
n-Ni t rosodimethyl ami ne

CI-SU-01-5
64388-01-18

WATER
ug/L
NO
ND
R

NO
NO

Cl-SU-02-5
64388-01-19

WATER
ug/L

NO
ND
NO
NO
ND

CI-SW-03-5
6438B-01-20

WATER
ug/L

NO
NO
NO
NO
NO

SAMPLED: 9/S/91

Cl-SW-TB-S CI-SW-FO-5
64388-01 21 6438B-01-04

WAILR WATER
ug/L ug/L
ND
ND
NR
NR
NR

NO
ND
NR
NR
NR

CI-SW-FB-5
64388-01-29

WATER
ug/L
ND
ND
NO
NO
NO

CI-SO-01-5
64388-01-22
SEDIMENT
«gAg
ND
ND
R

ND
NO

CI-SO-FO-5
64388-01-24
SEDIMENT
mg/kg
ND
ND
NO
NO
ND

CI-SD-FB-5
64388-01-23

WATER
ug/L
ND
ND
ND
NO
NO

NOTES:
ND * compound analyzed for but

not detected
R - analysis did not pass EPA QA/QC
NR - analysis not required

£880 TOO WHO



CHEHSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
EPA CASE NO.: 63308-01
LAB NAME: SWRI

OIOXIN
Sample ID No.
Traffic Report No.
Matrix
Units

2.3.7.8-TCDO

CI-SW-01-5
63308-01-18
WATER
ug/L
NO

CI-SW-02-5
6330B-01-19

WATER
ug/L
NO

Cl-SW-03-5
6330B-01-20

WATER
ug/L

ND

SAMPLED: 9/5/91

CI-SW-FD-5 CI-SW-FB-5
63308-01-04 63308-01-29

WATER WATER
ug/L ug/L
NO NO

CI-SO-01-5
6330B-01-22
SEDIMENT
mg/kg

NO

CI-SD-FO-5
6330B-01-24
SEDIMENT
pig/kg

NO

CI-SO-FB-5
63308-01-23
WATER
ug/L

NO

NOTES:
NO - compound analyzed for but

not detected

%00



SITE NAME: CHEMSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/25/91
EPA CASE NO.: 65268-01
LAB NAME: EAENG

WATER QUALITY PARAMETERS
SaMple ID No.
Traffic Report No.
Matrix

Hardness (ma Ca/C03/L)
Total Dissolved Solids (mg/L)
Total Suspended Solids (mg/L)
Sulfate (mg/L)
Bromide (mg/L)
Total Phosphorous (ma P/L)
Alkalinity (mg CaC03/L)
Anmonia (ma N/L)
Biochemical Oxygen Demand (mg/L)
Chemical Oxygen Demand (mg/Lj
Chloride (mg/L)
Methyl Blue Active Substance («g/L)
Oil t Grease (mg/L)
Total Petroleum Hydrocarbons (mg/L)
Total Organic Carbon (mg/L)

CI-SW-01-5
65268-18
WATER

57.1
134
43

22.6
3.4
0.26
33.8
0.094

5
69.4
6.2
0.32
4.5

NO
15

E
E
E
E

CI-SW-02-5
6526B-19
WATER
59.7
R
61

29.4
2.1
0.26 E
50.6 E
0.068
4.3 E
40.9 E
7.9

0.32
R
NO
15.6

CI-SW-03-5
6526B-20
WATER

117
242
40

34.9
NO
0.17
92.8
0.29
2.9
73.5
11.4
0.2

R
NO
10.2

E

E
E

E
E

SAMPLED: 9/5/91

CI-SW-FD-5
6526B-04
WATER

137
234
9

36.1
NO
0.18
97.1
0.29
3.6
20.5
12.1
0.21
R
NO
10.5

E

E
E

E
E

CJ-SW-FB-5
6526B-29
WATER

ND
26

ND
NO
NO
NO
NO
ND
NO
ND
NO
ND
0.86
NO
ND

CI-SO-01-5
65268-22
SEDIMENT

NR
NR
NR
ND
NR
NR
NR
ND
NR
NR
28.5
NR
135
IDS
2420

CI-SO-FD-5
65268-24
SEDIMENT

NR
NR
NR
ND
NR
NR
NR
2.87 E

NR
NR
32.9

NR
216
139
2380

CI-SO-FB-5
6526B-23
WATER

NR
NR
NR
NO
NR
NR
NR
NO
NR
NR
ND
NR
0.64
ND
ND

NOTES:
ND - compound analyzed for but

not detected
E - estimated value
J - estimated value, compound present

below CRDL but above IDL
R - analysis did not pass EPA QA/QCK - anaiy:
NR - anal:ysis not required



CHEHSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME: ENVSYS

VOLATILES
Sample 10 No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Chlorate thane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulflde
1.1-Dichloroethene
1.1 -Oi chloroethane
1.2-Oichloroethena (total)
Chloroform
1.2-Oi chloroethane
2-Butanone
1.1.1-Trichloroethane
Carbon Tetrachloride
Bromodi chl oronethane
1.2-Dichloropropane
cis-l,3-Dichloropropene
Trichloroethene
Oi bromochl oronethane
1.1.2-Tri chloroethane
Benzene
t rans- 1 . 3-Di chl oropropene
Bromoform
4 -Methyl -2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
1 . 1 ,2.2-Tetrachloroethane
Chl orobenzene
Ethyl benzene
Styrene
Xylenes (Total)

CASEI:
SAMPLED

CI-SW-Ol-6
BKA2S
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

17082
9/10/91

CI-SW-TB-6
BKA28
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CASEI: 17098
SAMPLED: 9/17/91

CI-SW-01-7 Cl-SW-FD-7
BKA30
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO

BKA34
WATER
ug/L

1
--

ND
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
ND
NO
NO
NO
NO
NO
ND
ND
ND
ND
NO
NO
ND
NO
NO
NO

CI-SW-TB-7
BKA33
WATER
ug/L

1
—

NO
NO
NO
ND
ND

10
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
ND
NO
ND
NO
NO
NO
ND
NO
ND
ND
ND

CASE':
SAMPLED

CI-SW-01-8
BKA35
WATER
ug/L

1
--

NO
ND
NO
ND
NO

10
NO
NO
ND
NO
NO
ND
ND
NO
ND
NO
ND
NO
ND
ND
ND
NO
NO
NO
ND
NO
NO
NO
NO
ND
ND
NO
NO

17148
9/24/91

CI-SW-TB-8
BKA38
WATER
ug/L

1
--

ND
ND
NO
ND
ND
NO
NO
NO
ND
ND
NO
ND
NO
NO
NO
ND
ND
ND
ND
NO
NO
ND
NO
NO
NO
ND
ND
NO
ND
ND
ND
NO
NO

NOTES:
NO - compound analyzed for but

not detected
B - compound found in lab blank as well as

sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL
R - analysis did not pass EPA QA/QC
N - Presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution
Factor >1 and/or percent moisture >OX

9880 TOO WHO



CHEHSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME: ENVSYS

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor/GPC Cleanup (Y)
Percent Moisture
Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1 . 3-Oi ch 1 orobenzene
1,4-Dichlorobenzene
1.2-Oichl orobenzene
2-Methyl phenol
2.2'-oxybis(l-Chloropropane)
4-Methyl phenol
N-Nitroso-di-n-dipropyl«in*
Hexachl oroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2.4-Oinethylphenol
bis(2-Chloroethoxy)wthane
2.4-Olchlorophenol
Carbazole
1,2.4-Trichlorobenzene
Naphthalene
4-Chloroantline
Hexachl orobutadi ene
4-Chl oro-3-Methy 1 phenol
2-Methyl naphtha! ene
Hexachl orocycl opentadi ene
2, 4 . 6-Tr i cm orophenol
2.4.5-Trichlorophenol
2-Chl oronaphthal ene
2-Nttroanlline
Dtmethylphthalate
Acenapnthylene
2.6-Olnitrotoluene
3-Nitroaniltne
Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol
Oibenzofuran
2.4-Otnitrotoluene
Olethylphthalate
4-Chlorophenyl-phenyl ether
Fl uorene
4-Nitroaniline
4 . 6-Oi ni t ro-2-methyl phenol
N-n i t rosodi phenyl ani ne
4-Bromophenyl-pnenyl ether
Hexachl orobenzene
Pentachl orophenol
Phenanthrene
Anthracene

CASEI:
SAMPLED:

CI-SU-01-6
BKA25
WATER
ug/L
--

NO
NO
ND
NO
NO
NO
NO
R
ND
ND
NO
NO
ND
ND
NO
ND
ND
NO
NO
NO
NO
NO
NO
ND
ND
ND
ND
ND
NO
NO
NO
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

17082
9/10/91

CI-SW-TB-6
BKA28
WATER
ug/L
NA
—

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

CASEI: 17098
SAMPLED: 9/17/91

Cl-SW-01-7 Cl-SW-FD-7
BKA30
WATER
ug/L

1
--

ND
ND
NO
NO
ND
ND
NO
NO
ND
ND
ND
NO
NO
NO
ND
ND
NO
NO
NO
ND
NO
ND
NO
ND
NO
NO
NO
NO
NO
ND
NO
NO
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND

BKA34
WATER
ug/L

1
--

ND
ND
NO
NO
NO
NO
ND
NO
NO
NO
ND
NO
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
NO
ND
ND
NO
NO
NO
NO
NO
ND
ND
ND
ND
NO
NO
NO
NO
NO
ND
NO
ND
ND
NO
NO
ND
NO
NO

CI-SW-TB-7
BKA33
WATER
ug/L
NA
--

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

CASEI :
SAMPLED

CI-SW-01-8
BKA3S
WATER
ug/L1
--

NO
ND
NO
ND
ND
NO
NO
NO
NO
ND
NO
NO
NO
ND
ND
NO
NO
ND
NO
ND
ND
NO
ND
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
ND
NO

17148
9/24/91

CI-SW-TB-B
BKA38
WATER
ug/L

1
—

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR



CHEMSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/9)
LAB NAME: ENVSYS

SEMI -VOLAT RES
Sample 10 No.
Traffic Report No.
Matrix
Units
Dilution Factor/GPC Cleanup (Y)
Percent Moisture
Oi-n-butylphthalate
Fluorantnene
Pyrene
Butyl benzyl phthal ate
3.3'-Olchlorobenz»dine
Benzo ( a ) anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
01-n-octylphthalate
Benzofblfluoranthene
Benzo(klfluoranthene
Benzo( a ipyrene
Indeno(i.2.3-cd)pyrene
Dlbenz(a.h)anthracene
Benzo(g.h. t )perylene

CASEf: 17082
SAMPLED: 9/10/91

CI-SU-01-6 CI-SW-TB-6
BKA2S BKA28
WATER WATER
ug/L ug/L

1 NA-.

NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR

CASEI: 17098
SAMPLED: 9/17/91

CI-SW-01-7 CI-SW-FD-7 CI-SU-TB-7
BKA30
WATER
ug/L

1
--

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BKA34 BKA33
WATER WATER
ug/L ug/L

1 NA
-.

NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR

CASEI: 17148
SAMPLED: 9/24/91

CI-SW-01-8 CI-SW-TB-8
BKA35 BKA38
WATER WATER
ug/L ug/L

1 1• -

NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR
NO NR

NOTES:
NO - compound analyzed for but

not detected
B - compound found In lab blank as well as

sample. Indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL
R - analysis did not pass EPA QA/QC
N - Presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated If Dilution
Factor >1 and/or percent moisture >OX

8880 TOO WHO



CHEHSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAME: ENVSYS

PESTICIDES
Sample 10 No.
Traffic Report No.
Matrix
Units
Dilution Factor/GPC Cleanup (Y)
Percent Moisture
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrin
4.4'-DO£
Endrln
Endosulfan II
4.4'-DOO
Endosulfan sulfate
4.4'-DOT
Methoxychlor
Endrln ketone
alpha-Chlordane
gaoM-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroc lor- 1232
Aroc lor- 1242
Aroc lor- 1248
Aroclor-1254
Aroclor-1260

CASEI:
SAMPLED

CI-SW-01-6
BKA2S
WATER
ug/L

1

NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
NO
ND
NO
NO
NO
ND
ND
NO
ND
ND
NO

17082
9/ ID/ill

CI-SU-Tfl-6
BKA28
WATER
ug/L
NA
--

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

CASff: 17098
SAMPLED: 9/17/91

CI-SW-01-7 CI-SW-FO-;
BKA30
WATER
ug/L
--

ND
ND
ND
NO
ND
NO
NO
NO
NO
ND
ND
ND
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO

BKA34
WATER
ug/L

--

ND
ND
NO
NO
NO
ND
NO
NO
NO
NO
NO
ND
NO
NO
NO
ND
NO
ND
ND
NO
NO
ND
ND
NO
ND
ND
ND

Cl-SW-TB-7
BKA33
WATER
ug/L

N
--

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

CASEI:
SAMPLED

CI-SW-01-B
BKA3S
WATER
ug/L

--

NO
NO
ND
ND
ND
NO
ND
NO
NO
NO
NO
ND
NO
NO
NO
ND
NO
NO
NO
NO
NO
ND
ND
ND
ND
NO
ND

17148
: 9/24/91

CI-SW-TB-8
BKA38
WATER
ug/L

1
--

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NOTES:
NO - compound analyzed for but

not detected
B - compound found in lab blank as well as

sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IOL
R - analysis did not pass EPA QA/QC
N - Presumptive evidence of the presence

of the material
NR - analysis not required
Detection l i m i t s elevated if Dilution
Factor >1 and/or percent moisture >OX
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SITE NAHI: CHEMSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/25/91
EPA CASE NO.: 64388-01
LAB NAME: RECNY

NON-TCL VOLATILES & SEHI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Acrolein
Acrylonitrile
Benzidine
Azobenzene
n-Nltrosodimethylamine

SAMPLED: 9/10/91
Cl-SU-01-6 CI-SW-TB-6
6438B-01-2S 64388-01-28

WATER WATER
ug/L ug/L
NO NO
NO NO
R NR

NO NR
NO NR

SAMPLED: 9/17/91

CI-SW-01-; CI-SW-FD-7 CI-SU-TB-7
64388-01-30 6438B-01-34 643BB-01-33

WATER WATER WATER
ug/L ug/L ug/L
NO NO NO
NO NO NO
R NO NR

NO NO NR
NO NO NR

SAMPLED: 9/24/&1

CI-SW-01-8 CI-SW-TB-fl
64388-01-35 64388-01-38

WATER WATER
ug/L ug/L
NO NO
NO NO
R NR

NO NR
NO NR

NOTES:
NO - compound analyzed for but

not detected
R - analysis did not pass EPA QA/QC
NR - analysis not required

0680 TOO WHO



CHEHSOL. INC.
SUMMARY Of ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
ERA CASE NO.: 63306-01
LAB NAME: SURI

OIOX1N
Sample 10 No.
Traffic Report No.
Matrix
Units

2.3.7.8-TCDD

SAMPLED: 9/10/91
CI-SU-01-6
6330B-01-25

WATER
ug/L

NO

SAMPLED: 9/17/91

CI-SU-01-7 CI-SU-FD-7 FORTIFIED PEN FORTIFIED PEN BLIND BLANK KNOWN BLANK
6330B-01-30 6330B-01-34 6330B-01-43 63308-01-44 63308-01-45 63308-01-46

WATER WATER SOIL SOIL SOIL SOIL
ug/L ug/L mg/kg mg/kg mg/kg ng/kg
NO NO 0.85 0.84 NO NO

SAMPLED: 9/24/91
CI-SW-01-B
63308-01-35

WATER
ug/L

NO

NOTES:
NO - compound analyzed for but

not detected

1680 TOO WHO



SITE NAHE: CHENSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/25/91
EPA CASE NO.: 6526B-01
LAB NAME: EAENG

WATER QUALITY PARAMETERS
Sample ID No.
Traffic Report No.
Matrix
Hardness (mg Ca/C03/L)
Total Dissolved Solids (mg/L)
Total Suspended Solids (mg/L)
Sulfate (mg/L)
Bromide (mg/L)
Total Phosphorous (mg P/L)
Alkalinity (ng CaC03/L)
Ammonia (ng N/L)
Biochemical Oxygen Demand (mg/L)
Chemical Oxygen Demand (mg/L)
Chloride (mg/L)
Methyl Blue Active Substance (mg/L)
Oil i Grease (mg/L)
Total Petroleum Hydrocarbons (mg/L)
Total Organic Carbon (mg/L)

SAMPLED: 9/10/91
CI-SW-01-6
65268-25
WATER

129
338
25

43.1
ND

0.18
31.2
0.069

ND
NO

73.3
0.13
0.7 E

ND
2.3

SAMPLED: 9/17/91

CI-SW-01-7 CI-SW-FD-7
65268-30 65268-34
WATER WATER

66 71.9
163 149
42 E 6 E

35.6 34.2
NO ND
0.12 E 0.12 E
39.5 45.8
0.17 0.21
NO 2.31

13 E 20.9 E
26.5 26.7
0.1 0.11
1.3 E 4 E

NO ND
7.7 7.9

SAMPLED: 9/24/91

CI-SW-01-B
65268-35
WATER

61.1
181
163 E
36

ND
ND

37.4
NO
ND
ND

35.5 E
0.12
9.2 E
1.9 E
4.6

NOTES:
ND - compound analyzed for but

not detected
E - estimated value
J - estimated value, compound present

below CROL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required
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CHFMSOL. INC
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAMES: SKINER. OLI. CE1MICL.nu H*wiu j > JI\I«LI\ , ULI, L.L *nj i«

INORGANICS
Sample ID No.
Traffic Report No.
Matrix
Units
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
ConnerbU|J|ld

Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide
NOTES:
ND * compound analyzed for but

not detected
E - estimated value
J - estimated value, compound present

below CRDL but above IOL
R - analysis did not pass EPA QA/QC

CASEf: 16925
SAMPLED: 8/6/91

CI-SU-01-1 CI-SU-02-1 CI-SW-03-1
MBHJ01 MBHJ02 HBHJ03
WATER WATER WATER
ug/L ug/L ug/L

320 E 1310 E 477 E
ND NO ND
NO NO ND

48 J 10B J 127 J
4 J 3 J 3 J

ND ND NO
32700 43300 43500
ND 6 J 6 J
NO ND ND
ND NO ND
499 4120 3050
3.1 E 19 6 E 9
4990 J 6820 6560
129 1170 559

NO NO ND
ND NO ND
1520 J 1980 J 1760 J

NO ND ND
R R R
10400 E 12600 E 10400 E
NO ND NO
NO 7 J ND
NO 49 20
NO ND ND

CASEf: 16962
SAMPLED: 8/13/91

CI-SW-01-2 CI-SW-02-2 CI-SW-03-2
MBHJ06 MBHJ07 MBHJ08
WATER WATER WATER
ug/L ug/L ug/L

83 J 95 J 114 J
NO ND ND
ND NO NO

63 J 109 J 139 J
2 J 3 J 3 J

ND ND ND
39100 38600 43500
ND NO NO
NO ND ND
ND NO ND

137 291 1860
1.5 J 2 J 2.1 J
5820 E 5980 E 6930 E
127 E 298 E 1120 E

ND ND ND
NO ND ND
1740 J 1810 J 1950 J

ND NO ND
ND NO ND
14200 13800 14900
ND ND ND
NO NO NO
ND 12 J 14 J
NO ND ND

CASEI: 16985
SAMPLED: 8/20/91

CI-SW-01-3 CI-SW-02-3 CI-SW-03-3
MBHJ10 MBHJ11 MBHJ12
WATER WATER WATER
ug/L ug/L ug/L

337 E 236 E 152 J
ND NO ND
1.2 J 1.9 J 1.4 J
68.3 J 70.7 J 60 J
ND ND ND
NO NO NO
33900 34400 37000a j 7.7 J 6 J
NO ND NO
13.9 J 13.9 J 12.4 J
853 655 721
5.4 3.4 3.4

5110 5190 5800
160.5 168.1 369
NO NO NO
ND 10.9 J ND
1740 J 2010 J I860 J

NO ND ND
ND NO ND
11900 12000 66900
ND ND ND
3.2 J 2.2 J 2.9 J
39.3 E 34.2 E 47.1 E
ND NO ND

CASEI: 17021
SAMPLED: 8/27/91

CI-SW-01-4 CI-SW-02-4 CI-SW-03-4
MBHJ14 MBHJ15 MBHJ16
WATER WATER WATER
ug/L ug/L ug/L
1040 E 710 E 672 E

ND NO NO
NO NO NO
77.5 J 88.4 J 111 J

ND NO ND
NO NO NO
43400 44400 42600
ND NO NO
6.8 J 5.1 J NO

ND ND ND
1350 1500 2990
7.2 7.6 9.2
6650 6650 6630
196 444 824

NO NO ND
R R R
1920 J 1780 J 1880 J

ND NO NO
NO ND NO I
17300 17400 15900 i
NO ND R
4.2 J 3.4 J 3.2 J
16.8 J 16.8 J 15 J

NO NO ND

NR - analysis not required
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CHEHSOL. INC.
SUMMARY OF ANALYTICAL RESULTS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAMES: SKINER. OLI. CE1M1C

INORGANICS
Sample ID No.
Traffic Report No.
Matrix
Units
Aluiinum
Antimony
Arsenic
Barium
Beryllium
Cadniun
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Cl-SU-01-5
MBHJ18
WATER
ug/L

R
ND
NO
41.5 J

ND
ND
17400
ND
ND
16.5 J
632
7.8
2830 J
R

NO
R
2040 J

NO
ND
8370
ND
3.9 J
43 E

ND

CI-SU-02-5
MBHJ19
WATER
ug/L

R
ND
ND
55.3 J

ND
ND
22700
ND
ND
24.3 J
598
6.4

3710 J
R
ND
R
2210 J

ND
ND
10700
ND
4.7 J
59 C

NO

CI-SU-03-5
MBHJ20
WATER
ug/L

R
ND
NO

110 J
NO
NO
38400
NO
2.1 J

17.2 J
1410 E
10.4
6070
685

ND
R
2020 J

ND
ND
13900
ND
NO
50.6 E

ND

CASE*: 17053 CASEI: 17082 CASE*: 17098
SAMPLED: 9/5/91 SAMPLED: 9/10/91 SAMPLED: 9/17/91

CI-SW-FD-5 CI-SW-FB-5 Cl-SD-01-5 CI-SD-FD-5 CI-SD-FB-5 Cl-SW-01-6 CI-SW-01-7 CI-SW-FD-7
H6HJ04 MBHJ29 MBHJ22 MBHJ24 MBHJ23 MBHJ2S MBHJ30 HBHJ34
WATER WATER SEDIMENT SEDIMENT WATER WATER WATER WATER
ug/L ug/L mg/kg mg/kg ug/L ug/L ug/L ug/L

R 1090 E 4660 2370 12.5 J 66.1 J 39.5 J 76.5 J
ND ND 3.1 J ND ND NO ND ND
NO ND 3.6 E 0.82 J NO ND 3.1 J ND
122 J 8 J 45.5 J 26.9 J NO 94.6 J 66.1 J 66.1 J

ND ND 0.32 J ND NO NO NO NO
NO NO ND 0.67 J ND ND ND ND
40000 1330 J 904 J 506 J 54.9 J 29800 20600 20700
ND NO R R ND ND ND NO
2.6 J ND 6.4 J 2.6 J ND ND ND NO

22.3 J 4.3 J 22.3 E 13.6 E NO 7.1J 4.9 J 4.6 J
2380 E 73.8 J 15500 5690 ND 109 126 E 154 E

13 2.4 J 34.2 27.3 E ND R ND 2.2 J
6430 127 J 2260 920 J ND 9590 6090 60BO
730 55.9 165 89.6 NO 46.8 E 67.2 78

NO NO ND NO ND NO NO ND
R R R R R NO NO 5.6 J
2080 J 181 J 581 J 2B3 J NO 2630 J 2570 J 2630 J

ND ND R ND NO R ND ND
ND NO ND NO NO NO NO NO
14000 468 J 104 J 114 J 120 J 28200 16800 16900
ND NO R R ND ND ND NO
5.3 J ND 19.7 10 J NO NO NO ND

58.1 E 19.2 J 86.4 46.3 5.5 J 22.4 45.2 45.9
ND ND ND NO NO R ND ND

NOTES:
NO - compound analyzed for but

not detected
E - estimated value
J - estimated value, compound present

below CRDL but above IOL
R - analysis did not pass EPA QA/QC
NR - analysis not required
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CHtMSOL, INC.
SUMMARY Of ANALYTICAL RESUIIS
SAMPLING DATES: 8/6/91-9/24/91
LAB NAMES: SKINER. OLI. CEIMIC

INORGANICS
Sample ID No.
Traffic Report No.
Matrix
Units
Aluminum
Antimony
Arsenic
Bar tun
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Nagnes 1 urn
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

CASEf: 17148
SAMPLED: 9/24/91

CI-SW-01-8
MBHJ3S
WATER
ug/L

139 J
NO
NO

58.7 J
ND
NO

22600
ND
ND
NO

169
5.6 E
6650
24.4

NO
NO

2470 J
NO

5 J
20300

NO
6.2 J
24.7

ND
NOTES:
NO - compound analyzed for but

not detected
E - estimated value
J - estimated value, compound present

below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required
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SURFACE WATER FIELD PARAMETERS

Location Week 1 Week 2 Week 3 Week 4 Week 5 Week « Week 7 Week 8
SW-01 pH

DO
SC

SW-02 pH
DO
SC

SW-03 pH
DO
SC

7.5
8.9
290
7.2
8.8
300
7.3
9.0
400

6.2
8.2
300
6.4
6.3
330
7.0
7.0
330

6.5
7.1
220
6.5
6.4
120
6.4
5.7
290

6.5
7.6
337
7.0
5.4
345
7.0
6.0
360

5.8
5.2
148
6.6
4.1
200
6.7
4.2
310

6.2
6.4
380

6.2
7.09
240

6.1
4.23
250

NOTES: DO « Dissolved Oxygen in parts per million
SC = Specific Conductivity in uMHOS
In weeks 6,7,8, only one location was sampled due to low flow
conditions in the stream. This point was located downstream
of the Chemsol site.
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WEEK 1 - August 6th 1991

i«KM
WEEK 2 - August 13th 1991

1
2
3
4
5
6

' 7
8
9

0.25
0.50
0.75
0.75
0.56
0.75
0.75
0.38
0.25

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09

1.49E-04
2.98E-04
4.47E-04
4.47E-04
3.35E-04
4.47E-04
4.47E-04
&24E-04
1.49E-04

0.07
0.13
0.20
0.20
0.15
0.20
0.20
0.10
0.07

•
iPH

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

î ip& l̂lt
0.25
1.00
1.50
£00
2.13
2.25
2.75
3.00
3.50
3.75
3.75
3.25
3.13
3.13
2.75
2.75
2.SO
3.00
2.75
2.00
1.00
0.75
0.25

0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32
0.32

IBuNlIl6*iii!
•:•:• •' •:•. •:-:-'-:7.-:-:v:-

0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28

3pii$ls$!ii$l
§$lg?iftli$8;.

4.79E-04
1.92E-03
2.87E-03
3.83E-03
4.07E-03
4.31 E-03
5.27E-03
5.75E-03
6.71 E-03
7.19E-03
7.19E-03
6.23E-03
5.99E-03
5.99E-03
5.27E-03
5.27E-03
4.79E-03
5.75E-03
5.27E-03
3.83E-03
1.92E-03
1.44E-03
4.79E-04

Sill^̂ •iijlSÎ S

fiwii
0.21
0.86
1.29
1.72
1.82
1.93
2.36
2.58
3.01
3.22
3.22
2.79
2.68
2.68
2.36
2.36
2.15
2.58
2.36
1.72
0.86
0.64
0.21

CHEMSOL INC. STREAM FLOW DATA

WEEK 3 - August 20th 1991

0.5
1

2
4
6
6

10
12
14
16
18
20

1.25
1.00

1.5 7.00
2 7.50

2.5 6.50
3 5.00

as 3.75
4 3.00

4.5 1.75

0
0

0.70
0.95
1.25
1.35
1.10
0.71
0.30

0
0

0.60
0.81
1.06
1.15
0.94
0.60
0.26

0
0

0.17
0.25

0.0
0.0

77.7
113.1

0.29 128.9
0.24 107.1

65.5
33.8

0.15
0.08
0.02 8.3

WEEK 4 - August 27th 1991

1.25
1.75
1.75
2.00
1.25
1.50
1.15
2.00
2.15
0.25

0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23

0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19

0.010
0.014
0.014
0.016
0.010
0.012
0.009
0.016
0.017
0.002

4.5
6.3
6.3
7.2
4.5
5.4
4.1
7.2
7.8
0.9

WEEKS-Sept 5th, 1991
iiltl;
Kill

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

im^Kif^^mw^imm^Wxi^,
0.50
1.00
1.38
1.50
.63
.75
.75
.88
.88
.88
.88
.94
.50
.38

1.50
2.00
1.00
0.25

0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17

0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

4.92E-04
9.84E-04
1.35E-03
1.48E-03
1.60E-03
1.72E-03
1.72E-03
1.84E-03
1.84E-03
1.84E-03
1.84E-03
1.91 E-03
1.48E-03
1.35E-03
1.48E-03
1.97E-03
9.84E-04
2.46E-04

0.22
0.44
0.61
0.66
0.72
0.77
0.77
0.83
0.83
0.83
0.83
0.85
0.66
0.61
0.66
0.88
0.44
0.11

NOTES: [1] All velocity measurements, except for Week 3, were performed with
• floating object. A Marsh McBumey flow meter was used in Week 3.

The measurements of Week 3 were taken after a itorm.
[2] Bulk velocity was assumed to be .85 x surface velocity

Fluid Mechanics, Daugherty, Franzini and Finnemore, 1985
[3] Conversion factor from cubic feet per second to gallons per minute is 448.
[4] 'Mark* refers to the distance from the bank of the stream where the depth

of the stream was measured.
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