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SCOPE OF WORK

COMPLETION OF INVESTIGATIONS REQUIRED TO DESIGN

REMEDIAL ACTIONS TO ALLEVIATE ON-SITZ CONTAMINATION

OVERVIEW

This Scope of Work describes tasks that will be implemented to complete
investigations required to design remedial actions for alleviating on-site

contamination. These investigations are designed to provide an adequate
data base for designing a cost-effective on-site remedial program. The

potential remedial actions required to alleviate off-site contamination are

not addressed in this Scope of Work, although they may have favorable

off-site effects. These investigations focus on characterizing on-site

contamination only to the extent that such characterization is needed for

remedial design purposes. In addition to investigative tasks, this Scope of

Work also describes the proposed plan for removing contaminated soil in the

rear of the G.E. facility. This Scope of Work will involve the following

tasks:

Task 1 Define Sources of Contamination.

Task 2 Conduct Soil and Ground Water Investigation

Task 3 Remove Contaminated Soil

Task 4 Prepare Phase III Report



A brief description of these tasks is presented in the following section:

TASK DESCRIPTIONS

Task 1 Define On-Site Sources of Contamination

G.E. and its technical consultant will identify all sources of soil and

ground water contamination to facilitate clean-up and prevent further

contaminant releases. We will first assess available contamination data to

obtain an understanding of contaminant characteristics. Next, we will

evaluate operations and characteristics of potential contamination sources

including:

o underground storage tanks;

o chemical and waste storage areas;

o plant drainage and spill control system

o miscellaneous plant processes and operations.

Results of the source investigation will be considered in finalizing

specifications of the soil and ground water investigation program. If past,
current or potential contamination sources are identified, a plan will be
developed during the next phase of investigation for source elimination or

corrective action.

Task 2 Conduct Supplementary Soil and Ground Water Investigations

G.E. and its technical consultant will design and implement a plan for
investigating the concentration and extent of contamination in the oils,

soil gas and ground water. The investigation will focus on the contaminated
area in the rear of the G.E. facility, since this is the area of immediate
concern requiring remedial action.

A concentrated soil sampling program will be implemented by installing a

series of soil borings around the tank excavation area to provide data for
estimating the volume of contaminated soil that must be removed. Soil

samples taken from these borings will be analyzed to determine the
concentrations and characteristics of contaminated materials. Data will be
used in determining appropriate disposal methods, and the extent of soil

requiring excavation.

A soil gas monitoring program will also be designed and implemented to

delineate the source, concentration and extent of hazardous vapors in the

vicinity of the tank excavation area near monitoring wells GZA 7 and 15.

The results of this survey will be used to optimize the locations of
additional monitoring wells, and to evaluate the appropriateness of

remediation using soil ventilation/vacuum extraction. The soil gas
monitoring program may be expanded to encompass a larger area, depending on

results df testingat initial monitoring points.
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One or more additional monitoring wells will also be installed in the

localized study area near monitoring wells GZA 7 and 15. These monitoring

wells will be designed to more accurately define the vertical and areal

distribution of contaminants in the aquifer. Data concerning ground water

contamination will be gathered to the extent required for the design of a

cost-effective ground water recovery system i the area affected by on-site

contamination sources.

Appropriate health and safety procedures will be followed during all
investigation activities.

Task 3 Remove Contaminated Soil

Estimates will be provided of the characteristics and extent of contaminated

soil requiring removal, based on data gathered from soil borings. The soil

removal process will be observed and documented to assure that contaminated

soil has been removed to a level acceptable to DEQE. Appropriate health and

safety procedures will be followed during soil removal.

Task 4 Prepare Phase III Report

o Report results
o Identify any necessary further actions/alternatives

o Proposal for further actions

C'1



INTERIM PHASE I
SITE INVESTIGATION

GENERAL ELECTRIC COMPANY
KNEY WELL

PREPARED FOR:

GENERAL ELECTRIC COMPANY
WILMINGTON. MASSACHUSETTS

PREPARED BY:

ERM-NEW ENGLAND, INC.
BOSTON, MASSACHUSETTS

JUNE 30, 1987

j

K.



TABLE OF CONTENTS

Page
1.0 INTRODUCTION ................. .............. .... .. 1

1.1 Background ......... ................................. . 1
1.2 Scope and Purpose ............................- -...... 4
1.3 overview ........................................... 7
1.4 Confidentiality ...................................... 7

2.0 EXISTING CONDITIONS ................... ....................... 9

2.1
2.2
2.3

Description of the Study Area .......................... 9
Major Industrial/Commercial Facilities................. 11
Facility Description ......... .................................. 12
2.3.1 GE Site Layout ........................... 12
2.3.2 Basic Manufacturing Processes ............. 13
2.3.3 Oil, Solvent, Acid and Coolant Handling

Procedures ............................... 15

2.3.4 Drum Storage ............................. 18

2.3.5 Tanks .................................... 20

2.3.6 Hazardous Waste ........... .................. 22

2.3.7 Sanitary Waste Water Treatment Plant ..... 22
2.3.8 NPDES Discharae .......................... 23

3.0 METHODS OF INVESTIGATION ................................... 24

3.1 Review of
3.2 ERM Phase
3.3 ERM Phase

Previous Data and Investigations .........
I Investigation .....................
II Investigation ...................

4.0 RESULTS OF THE INVESTIGATION ......................................... 39

4.1
4.2
4.3

Geology ............................................
Hydrogeologic Characteristics of the Aquifer .......
Nature and Extent of Contamination .................
4.3.1
4.3.2

4.3.3
4.3.4

4.4 Possible
4.4.1
4.4.2
4.4.3

39
40
42

Review of CDM Ground Water Quality Data .. 42
Results of ERM's Ground Water Quality
Analysis ................................. 44
The Nature of the Contamination .......... 46
Comparison of Data to around Water Quality
Standards, Criteria and Guidelines ....... 48
Contaminant Transport Mechanisms........... 52
Primary Mechanism for Well Contamination . 52
Contaminant Migration..................... 55
Influence of the Pumping Well on Contaminant
Migration..... .................................. 61

Identification and Evaluation of Possible Sources of
Contamination......................... ............... 64

24
34
36

4.5



5.0 REMEDIAL ALTERNATIVES .................................. 70

5.1 Introduction ....................... .......... .... 70
5.2 Source Control...................................... 71
5.3 Control of Contaminant Migration ... i.o.n.. .......... 73
5.4 Treatment of Recovered Ground Water................. 76

6.0 CONCLUSIONS ................. ........................ 78

7.0 RECOMMENDATIONS ....... .......... ...... .............. 80



SECTION 1.0
INTRODUCTION

1.1 Backq-round

Contamination of the Stickney Well

In December 1978, Camp, Dresser and McKee, Inc. (CDM)

working under contract for the Town of North Reading to test

ground water sources in the Stickney Well area, revealed what was

then described as a low level (62 parts per billion (ppb)) of

trichloroethylene (TCE) in the water from the town well. A

0 second sample taken from the Stickney Well showed a TCE

concentration of 6.0 ppb. Although the results of these two

tests varied considerably (10:1), The Department of Environmental

Quality Engineering (DEQE) advised the Town of North Reading that

water from the Stickney Well should not be used for public water

supply purposes, and it was shut down on December 28, 1978.

Several test wells were installed in the Stickney area and

results from samples collected at each test well varied

considerably from the others. Specifically, the seven wells

which were 'sampled on January 2, 1979 revealed TCE concentrations

from 0 to 937 ppb, while 'those collected from nearby test wells -
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on- January 10, 1979 did not contain any detectable amounts of

TCE.

The General Electric Company (GE) operates an aircraft

instruments production facility in the Town of Wilmington, MA,

which abuts the border of North Reading.

General Electric Facility and Other Industrial Facilities

On January 10, 1979, DEQE and North Reading officials met

with GE personnel to discuss the Stickney Well situation.

Samples were drawn from various locations on and around the GE

facility. Results varied. In cooperation with DEQE, GE

initiated several environmental projects, including a Spill

Containment area, a drain survey to determine the discharge point

of each drain, underground holding tank leak testing and

recycling of halogenated solvents. Additionally, a drilling

contractor was retained to bore three holes on GE property in

Wilmington for soil and water exploration purposes, but in a

phone conversation with DEQE on February 27, 1979, GE was advised

to hold on this work.

In May 1979, nine industries located in the Wilmington

Industrial Park were visited by DEQE to determine which

industries ..were using degreasing agents, specifically

trichloroethylene. Between October 30, 1985 and December 4,
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1985, six facilities in the Wilmington Industrial Park were

visited by DEQE for the purpose of a site investigation

pertaining to the contamination of the Stickney Well in North

Reading.

General Electric's Investigations

On June 11, 1986, DEQE issued GE a Notice of Responsibility

(NOR) pursuant to Massachusetts General Law (MGL) Chapter 21E

citing that a condition of groundwater contamination by

chlorinated hydrocarbons had been documented. On June 17, 1986,

GE advised DEQE that it would comply with the notice so as to

reach a speedy and conclusive decision concerning this matter.

In fulfilment of this responsibility, GE retained Goldberg-

Zoino & Associates (GZA) to complete a Phase I study and submit

it to DEQE on September 15, 1986. After DEQE's review of the

Phase I study and GE's proposal for Phase II, GE and DEQE agreed

that a Phase II Hydrogeologic Investigation report would be

submitted in the week of June 29, 1987, and GZA initiated work on

Phase II in November 1986.

In May 1987, GE retained ERM-New England (Environmental

Resources Management) to sample the GZA wells and analyze

resulting -data., Since complete laboratory data were not

scheduled to be received until June 19, this allowed only three
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working days for completion of the initial draft of this interim

Phase II report.

This report is ERM's Interim Phase II report. Since limited

time was available, this report does not address all of the tasks

outlined in GZA's Phase II scope of work, and should be

considered an Interim Report. Additional investigations required

to complete requirements of the NOR are addressed in the

conclusions and recommendations of this report.

1.2 Scope and Purpose

The DEQE Notice of Responsibility (NOR) issued June 11,

1986, directed GE to perform the following actions in order to

adequately define and evaluate site conditions and to determine

what remedial/clean-up actions, if any, are warranted at the

site:

1. Hire "a professional environmental consulting firm to

assess the site and prepare and submit a 'Phase I' site

history/utilization report. This report must

-, adequately investigate and delineate past storage,

usage, and disposal of hazardous materials at the

subject site."

[7 4 %



2. conduct "a complete hyrogeologic study. This will

include a number of drilled monitoring wells. These

should include multilevel wells, with water level

measurements taken to establish the hydraulic gradient

at the site."

3. "A Phase II report of the hydrogeologic study should be

prepared by your environmental consultant and, upon

completion, submitted to the Department for review.

The Phase II report should include recommendations for

remedial actions that will be taken at the subject

site."

GZA's scope of services to address the requirements of the NOR

dated September 15, 1986 were submitted to and approved by DEQE.

These are set forth in Exhibit 1, Appendix C. On May 18, 1987,

GE retained ERM to complete the investigations initiated by GZA,

and to address the requirements of the NOR.

As described in this report, data obtained by ERM relating

to possible contaminant sources and sampling of GZA wells

indicated that there may be a number of independent contaminant

sources of the Stickney Well. Therefore, this interim Phase II

report considers the ground water contamination in the vicinity

of the GE -facility by means of a two-site approach. The two

sites consist of: 1) GE property referred to as "the GE site"
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and 2) The Stickney Well area as a whole, including the GE

property; this is referred to as the "study area." 
It is unclear

whether or to what extent contamination of the GE site is related

to other contamination in the study area or in the Stickney Well.

New information acquired by ERM has shown that there may have

been multiple sources of contamination of the Stickney Well. New

information on on-site contamination at GE is considered

separately from Stickney Well contamination.

This report presents sampling results from monitoring wells

installed by GZA, and makes a preliminary assessment of the

extent and sources of contamination. However, available data

obtained during this sampling was not adequate to fully

characterize the extent of contamination or to definitively

establish all contaminant sources. vz

This report also presents a conceptual discussion of

alternative remedial measures, including source control, control

of contaminant migration and treatment of recovered ground water.

However, because of data limitations and lack of adequate time

for analyzing data, this report cannot specify the recommended

remedial measures at this time. In order to develop data for

S- determining recommended remedial measures, this report provides

general recommendations concerning additional data needs and

analyses that should be conducted to determine the most cost-

effective remedial program. Collection of this additional data

L 6



and performance of recommended analyses will be conducted in

subsequent phases of this investigation.

1.3 Overview

This report first describes existing site conditions and the

methods for conducting the investigation, including the drilling

performed by GZA and the sampling subsequently conducted by ERM.

Next, results of the sampling and analyses are presented,

including appropriate maps and tables. In addition, results of

desk-top calculations for determining the zone of influence of

the Stickney Well and the travel times of groundwater and

contaminants are presented and evaluated. Next, the report

identifies and evaluates various potential contamination sources

surrounding the Stickney Well, including several local

industries. Finally, the report presents a conceptual discussion

of remedial -alternatives and provides recommendations regarding

additional data and analyses required to select the most cost-

effective remedial alternative.

1.4 confidentiality

Because of the nature of the information in -this report

prepared under contract with GE, the contents of this Interim

Phase II Report on the Investigation of Stickney Well

Contamination should be considered confidential pursuant to

7



Massachusetts General Law, Chapter 21E, Section 12.
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SECTION 2.0
EXISTING CONDITIONS

2.1 Description of the Study Area

General

The Stickney Well is located in the southwestern section of

North Reading approximately 2,500 feet east of Route 93, 400 feet

east of the Wilmington/North Reading town line and 2,000 feet

north of Concord Street (see Figure 2-1). The GE Aircraft

Instruments Department is located on Fordham Road within the

Wilmington Industrial Park in the Town of Wilmington on a site

abutting the Wilmington-North Reading border.

Industrial development exists along Fordham Road (the

Wilmington Industrial Park) and along Concord Street between

Route 93 and Park Street. This area includes numerous industries

and businesses all located within a half mile radius of the well.

About one third of these industries are located in Wilmington."

The remainder are located in North Reading. The development

north of the well along Park Street, and east of the well along

Redmond Avenue and Park Street, is residential.

L 9
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F
Topography and Land Type

The Wilmington Industrial Park located on Fordham Road and

the industrial development along Concord Street are located in a

relatively flat, low-lying area on the North Reading/Wilmington

town line. The Stickney Well is situated in this same low area.

The ground surface elevation rises from about 78 feet above mean

sea level (MSL) near the well to greater than 100 feet above MSL

along topographic ridges northeast and southwest of the well.

The remainder of the study area is primarily forest or wetlands

except for the previously described industrial development. The

closest surface water bodies are Furbish Pond, adjacent to the

Stickney Well, and the Ipswich River, which runs along the

14 *southern side of Concord Street. Most of the study area is

located within the watershed which recharges the Stickney Well

under pumping conditions. A large number of industries

identified are located within the zone of influence of the well/i

during normal pumping conditions.

Historical Development in Study Area

Nearly all of the industrial development within the study

area occurred after the Stickney Well was constructed in 1965.

Prior to the industrial development, much of the area was used

for gravel and sand mining. About one quarter of the companies

L located in the area were present before 1970, more than half

10



moved into the area between 1970 and 1979, and the remaining

businesses were established after 1979. Over 80% of the

companies in this area were established in the study area prior

to the discovery of contamination in the Stickney Well in 1978.

2.2 Ma-or Industrial/Commercial Facilities

As part of the overall study, ERM conducted an investigation

of all major industrial facilities in the vicinity of the GE and

the Stickney Well. This study was intended to develop baseline

data on all facilities which may have some role as sources of

contamination. The study included a visual inspection of the

area, and study of maps, aerial photos and regulatory agencies'

files. It should be noted that information on chemical usage is

based on current practices, and, may not be representative of

those in the past around the time of the original Stickney Well

contamination.

A total of 47 industries were identified occupying 54

different sites within a half-mile radius of Stickney Well. Of

the 47 industries studied, approximately 33 were present prior to

the discovery of Stickney Well contamination in late 1978. All

of the industries have septic tanks and sanitary leaching fields.

One facility uses an industrial leaching field. Of the 47 total

industries, - 27 are known solvent users, 29 are hazardous waste

generators, and 18 own underground storage tanks; 14 companies

11 A



report no activities involving hazardous substances. Twenty-

seven chemical storage areas were identified (It should be noted

that these are not RCRA storage areas).

Thirteen hazardous substance spills, including four known to

involve solvents or waste oil, have been reported in the study

area since 1979. There was no data on spills accumulated before

1979.

The methods and results of this study are described in more

detail in Sections 3.0 and 4.0, respectively.

2.3 GE Facility Description

2.3.1 GE Site Layout

GE is situated on Fordham Road, Wilmington, Massachusetts.

Present employment numbers approximately 1,600. It is one of

many facilities located in the Wilmington Industrial Park, which

was developed in the late 1960's on approximately 300 acres of

land east of Interstate Route 93 and north of Concord Street (see

Figure 2-1 Locus Plan). The GE site consists of approximately 36

acres. A small portion of GE's parking area is in North Reading,

while the major area, including all buildings and improvements,

is located in Wilmington (see Figure 2-2 Building Directory).

The absence of public sewers throughout the Industrial Park

12
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necessitates all businesses. in this area to maintain private

systems for sewage disposal. GE operates a privately-owned

activated sludge sewage disposal system for this purpose. Only

sanitary wastes are treated in this facility. This sanitary

waste water treatment plant was built in 1969 and is permitted by

DEQE Division of Water Pollution Control Permit #0-34.

The GE site is bounded by undeveloped land owned by North

Reading and a private land owner to the east, two trucking

terminals to the southeast, Converse Corporation to the south,

Volkswagen to the west and undeveloped property to the north. A

drainage ditch is located along the eastern edge of GE parking

lot (in North Reading). Flow in the ditch is a northerly

direction. This drainage area receives storm water runoff from

the paved parking areas and the GE non-contact cooling water

discharges labeled "Outfall 001 and 002" in the US EPA National

Pollutant Discharge Elimination System (NPDES) Permit No. MA

0001635. At the south end of the ditch, near the GE/Converse

property line, an additional culvert drains from Converse's

property. The Stickney Well is located approximately 1,000 feet

northeast of GE's facilities.

2.3.2 Basic Manufacturing Processes

The GE Aircraft Instruments Department provides advanced

technology to commercial, military, foreign and domestic markets

13



in the areas of aircraft instrument, engine sensors, displays and

monitoring systems. The instruments are used aboard aircraft to

measure and display engine performance parameters such as

temperature, pressure, fuel flow and engine speeds.

A variety of light manufacturing processes are used in

producing these instruments. They include:

Machining - raw materials, metal and non-metallic, are

formed and shaped to the desired end product, ranging from

simple covers and enclosures to complex and delicate

components used in gyros where accuracy is measured in

thousandths of inches.

Finishing - fabricated parts are cleaned and coated to

provide the desired finish for functional and aesthetic

purposes.

Assembly - individual parts are integrated into complete

assemblies per customer-approved drawings.

Testing - the instruments are tested at various stages of

production as well as when complete, in accordance with

specifications. Testing includes a variety of mechanical

and electrical tests ranging from simple electrical

continuity to tests of function while operating under

14



extreme environmental conditions.

2.3.3 Oil, Solvent, Acid and Coolant-Handling Procedures'

Materials used at the Wilmington GE facility of interest to

this study include oils of various types, solvents, coolant oils,

and acid solutions. The use of these materials and their

handling procedures are described in this section. It should be

noted that these are descriptions of current practices and may

not be the same as those which occurred in the past or at the

time of the Stickney Well shutdown.

Oil is received at this facility in bulk tank trucks and

individual containers ranging in size from 55-gallon drums to one

and five-gallon containers. Solvents and coolants are received

in containers only. The most common size is the 55-gallon drum.

However, some lesser-used products are procured in smaller

containers' Acids are received in carboys, containers

specifically 
made for 

acids.

Flowmeter test oil is received in bulk quantities and is

pumped into the 5,000-gallon oil storage tank located in the

"Flammable Substance Storage Facility," commonly called the "Oil

15
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House" (see Fi re 2-3). The circulating system conveys the oil

to the Flow Test ands in Buildings 1 and 3. All wastes from

these test stands are drained to the pump house pump and

accumulated in the 5,000-gallon waste oil tank which is located

in the Oil House.

16
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F
Oil and coolant drums are received and stored in the Spill

Containment Area (see Paragraph 2.3.4) in the as-received and

closed condition. When required, a full drum is moved to the Oil

House and placed in the rack for dispensing. Safety cans are

filled from this area and the materials are brought into the

manufacturing areas for use. All wastes are accumulated from the

plant in containers and taken to the oil house to be pumped into

the Waste Oil tank.

The waste oil tank is monitored daily and each quarter or

sooner if needed. The contents are pumped into a tank truck,

manifested and transported via a licensed transporter to a

licensed waste disposal facility.

All solvents used in this facility are received, stored and

dispensed in a similar manner to the oil and coolants which are

received in drums.

Waste solvents are segregated in various categories and

collected in 55-gallon drums for recycling and/or disposal.

Specifically, Freon is collected independently of all other

solvents and is sent offsite for reclamation and credit. All

high BTU wastes are segregated from those with lower values and

shipped offsite to be used as a fuel in approved facilities. The

remaining low BTU wastes are also shipped offsite and disposed of

L in approved incinerators.
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Acids are used in the finishing room and to a lesser degree

in the laboratories. All hazardous waste from the laboratories

is deposited in a rubber-lined accumulation tank (Tank No. 4),

either by direct piping to the tank or by containers transported

to the tank by the Hazardous Waste Handler.

The Finishing Room is an operation where parts and

assemblies are dipped in acid or caustic solutions to produce a

desired finish and "set" by rinsing in water. The rinsewater,

which cascades through the rinse tanks, is accumulated in Holding

Tank #1. Both tanks, No. 1 and No. 4 are pumped and hauled to a

treatment facility several times a week. In 1986, 531,800

gallons of this waste were shipped from this facility.

2.3.4 Drum Storage

There are two drum storage areas at this plant (see Figure

2), one located north of Building 3 designated as "Drum Storage

Location 3" and the other is located at the southeast corner of

Building 1A. It is designated as "Alternative Drum Storage

Location No. 5."

Location No. 5 is used for 1) temporary storage of

a returnable empty containers prior to pick up, 2) empty containers

18



which are periodically returned for reconditioning or disposalS
and 3) containers which are accumulating scrap metal and metal

turnings which are also periodically transported to recycling

facilities. No liquid hazardous wastes are kept at Location No.

5.

Location No. 3 is also labeled "Spill Containment Area."

This area was constructed in June 1979 after the plans were

reviewed and approved by DEQE. This area consist of a concrete

pad encircled by a drain trough which is piped to a 1,000-gallon

precast concrete grease trap.

All incoming drums of solvents and oils are off-loaded at

this location and remain there until needed. When the material

is to be drawn off for production use, the sealed drum is moved

to the Oil House and placed in a storage rack ready for

dispensing. . Dispensing is done in the Oil House and not at Drum

Storage Location No. 3.

The Spill Containment Area is also the accumulation area for

spent liquids, such as thinner, alcohol, flux, paints, degreasers

and waste acids. As outlined in Section 2.3.3, these wastes are

accumulated according to chemical and recycling or disposal

procedures established to minimize risks and maximize the

usefulness of each product, even in its hazardous waste stage.

[ 19



2.3.5 Tanks 6

There are five tanks presently in service. //ee Figure 2-2)

Two are above ground and the remaining three are below ground.

Six other tanks, all below ground, are also located at this

facility; these six tanks will be removed this summer during

factory shutdown.

Above-ground Tanks are as follows:

One 5,000-gallon steel tank for oil storage used in

Flowmeter testing.

One 5,000-gallon steel tank for waste oil accumulation prior

to disposal.

Both tanks are encircled by a common concrete containment pit.

Underground Tanks in Service

One 1,000-gallon precast concrete grease pit is located at

the east end.of the spill containment area, Location #3. This

area is the accumulation area for waste liquids other than oil.
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*l The tank (grease pit) receives waste liquid drippings which have

been washed into the drain trough by precipitation. The tank

contents are pumped and shipped offsite for disposal. This tank

was installed in June 1979.

Two 3,500-gallon holding tanks, Location No. 1 and 4. These

tanks are constructed of 1/4" steel plate with 3/16" hard rubber

lining inside and PVC coated on the outside. These tanks are set

in concrete vaults and the manhole access is locked at all times,

except for inspection and service. The liquid level and

condition is checked daily. The tank at Location No. 1 receives

waste from the Finishing Room which generates large volumes of

waste water, and consequently, it is equipped with an upper limit

volume alarm and shut down. These tanks and vaults were

installed in 1979.

Underground Tanks out of Service

Six underground steel tanks, scheduled to be removed this

summer, are located at this facility. All these tanks have been

emptied of their contents. They include:

21



I. Former Contents

1) waste solvents,
used oils

2) virgin kerosene

kerosene

methanol

acid/caustic wastes

Underground Tanks Previously Removed

One underground steel storage tank was removed from the east

end of Building No. 2. This tank was used by the then leasee,

Converse Corporation, for gasoline storage for its fleet

vehicles. The tank was removed in 1984.

2.3.6 Hazardous Waste

All hazardous waste generated at this facility is

Accumulated and disposed of in accordance with Massachusetts DEQE

Regulations. Specific procedures have been outlined in previous

sections. Employees are trained in the proper handling of these

materials.

2.3.7 Sanitary Wastewater Treatment Plant

GE operates an activated sludge waste water treatment plant
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Size (gallons)

10,000.

1,000

500

3,500 (estimated)

Number

2

2
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for disposal of sanitary (human) waste only.

No process water of any kind is connected to this system.

The treatment effluent is discharged to the groundwater via four

sand filter beds. Operation is authorized by DWPC Permit No. 0-

34.

2.3.8 NPDES Discharge

USEPA National Pollutant Discharge Elimination System

(NPDES) Permit No. MA 0001635 has been issued to GE to discharge

non-contact cooling water daily to outfalls No. 001 and 002.

This water (Wilmington Town Water) is used to cool test

equipment, heat exchangers, air compressors and ovens without

contact with the process itself and is then discharged through

the area storm drainage system.
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SECTION 3.0
METHODS OF INVESTIGATION

3.1 Review of Previous Data and Investigations

In order to provide a better understanding of the nature and

extent of the Stickney Well contamination, ERM conducted a

comprehensive review of all previous studies on the area. ERM

reviewed previous studies conducted by GE's consultant, GZA, and

the Massachusestts DEQE. ERM received a copy of the Town of

North Reading's consultant's report (CDM, November 1986) during

the preparation of this report. A quick review of CDM's

activities was conducted; however, time did not permit a thorough

evaluation of the report. ERM conducted a review of all

-' available laboratory analytical data and drilling logs in order

to evaluate the nature of both the aquifer and the contamination.

Additionally, ERM met with GE representative, Arthur Gamache, to

discuss plant history and general practices.

This section will attempt to summarize important aspects of

the previous investigations of the Stickney Well contamination.

Previous Investigations

Trichloroethylene (TCE) contamination was first detected in
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the Stickney Well during a 1976 DEQE sampling event. Following

the discovery of the well contamination, the DEQE conducted site

inspections in the Wilmington Industrial Park in order to

determine which facilities, if any, used or stored TCE. These

preliminary inspections determined that only two facilities, GE

and Datametrics, had ever used or stored TCE. GE had

discontinued the use of TCE in 1975.

In 1978, the DEQE notified the Town of North Reading,

Massachusetts that the Stickney Well was potentially contaminated

with volatile organics. Samples from the well, collected on

December 20, 1978, identified the presence of TCE and a second

unknown halogenated compound (later identified as

tetrachloroethylene (PCE)). The Stickney Well was shut down on

December 28, 1978, and has since been used only for the

collection of samples for laboratory analysis.

Following closure of the Stickney Well, the Town of North

Reading collected 'additional water samples from nearby test

wells. Contaminants found in the Stickney Well and in adjacent

monitoring wells included: TCE (Stickney Well, MW-1, MW-4, MW-

4A, MW-5, MW-6A, MW-7, 7A-1, DLM-1) , PCE (Stickney Well, MW-4,

MW-4A, MW-5, MW-7, 7A-1, DLM-1), acetone (Well No.. 3), 1,1,1-

trichloroethane (Stickney Well, MW-1, MW-6A), toluene (MW-3, MW-

5, MW-7) , l,2-dichloroethane (Wells 7A-1, 7A-2, 7A-3, 3), 1,1-

dichloroethylene (Stickney Well, MW-7), 1,l-
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dichloroethane(Stickney Well, 3, MW-4, MW-5, MW-7), 1,2-

dichloroethylene (Wells 3, MW-4, MW-5, MW-7, DLM-1) , and vinyl

chloride (Well MW-7). TCE concentrations in the samples ranged

from non-detectable levels to 937 ug/l (ppb) . Results of these

sampling events are summarized in Table 3-1.

In February 1978, the DEQE made another series of site

inspections in the Wilmington Industrial Park. The purpose of

these inspections was to determine which industries used or

stored degreasing solvents, including TCE and PCE. Five

industries (GE, Datametrics, Dynamics Research, Compugraphics and

Converse) reported using degreasing solvents in varying amounts.

At this time, the DEQE recommended the installation of monitoring

wells to delineate the source and extent of the Stickney Well

contamination.

In January 1979, a GE consultant collected a series of water

samples from locations in the vicinity of the GE Facility. The

results of the sampling program are summarized as follows:
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TABLE 3-1

mr-r: m' WIAIIE GEE~C ANAWS
(1978 - 2)

(FROM CDM REPORT, NOVEMBER 1986)

12-D-78 sdacn 62

1-10-79 ll .1. 1 N
Vell 0. 2 0.2 m

Uell .1b. 3 937 95.5
All 11. 4 T N1
Ve 11b. 5 N
;;il7 %. 6 ND
Stie6my 11e 141.9 20.9 ND

1-10-79 G- 16" m

2-1-79 Furtish Prd 34.6 1.0 ND
Vell %. 2 1.3 4.0 N .
efl . 3 130 185.6 NO
Stickne 112 i.2 23.8 NO

4-U-79 7A-1 850 216 6.0 ND
7A-2 12C 3m 2.2 ND
7A-3 490 144 4.0 Ni
Vel 1b. 3 13M 490 10 NO

8-12-.M StiEtty "ell %.6 69.5 D 0.4 2.3 1 1.6,

1-13-w Sticioy Fe 65 25.8 w 0.2 0.3 ND NO

7-15-a Zll 1. A NO

7-29-2 eU N. 3 26 .12 a 2.2 IC 2.7 IU
-%-l 0. 5 NC

8--12 3.4 D
Vell No. 2 3.4 6.2 ND-
Sticiay ;:,115 18.0 6.7 ND

8-6-82 Stiday 7el 15 5.4 NO
Fu+.isr P D

Lk lo. 2e 2.7 7.5 ND
VelU 0. 3 9.6 3.1 ND

8-1-82 1 lb. A NO
Veil %.I NO

Ull. 3 NO 3.4 NO 2.0 NO 2.7 23

ICES:

1 Othr sales eleced != test holes, stamring acer, ard cooligr veer discharge a'
; Ceral Electric propr7 an sam day ar an 1-1B-79 ccained rn volatile orannc chemicals.
2 Samplevas analyzed ra day after it had bem apensi.
3 Reportz as G-I, results sin. are average of tm sales.
4 Fe4erTed as a-Z, renlts sht~n are average of tm sa .
5 Results shown are average of em samples.

IC Not detectei at deteerion liit.
T: Tees

ALl resuits arereeorted in 0drgras per liter (agl).
All sapules, with thn ecepciM of those cllecrto by WI at 12-2D-78 ard -11-79, were

collected ard analyzed by 2E.
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TABLE 3-1

(FROM CD" REPORT, NOVEMBER 1986)
E=I & 2 Cm Aa

(5 - 1 )

'5,

/
S

11-- 3 Ve.11 f. 3
veil No. 5
7A4

a,4

21
3.9
1
ND
40

p mv
41 
V P
27 IC

ND

ND! Nt detected at detecticn limit
P: Pftret but below detecticn limt

All rsults are reported in .ic-n--r per liter (q;/1)

*Amlysis by Mieti 624 (PAminirg talec anlyed by Mecked 601/6(2)
flt-propyl bn=en ard tr4-ttrfl trxn vern aLo detected at c trtcUos of grater rhan D

g/1.
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Results of January 1979 Sampling

Samnple Location PCE TCE
(ppb) (ppb)

Five Waste Holding
Tanks 6 to 968,000 <4 to 81,700

GE non-contact
cooling water discharge
001 1100 <50

GE non-contact
cooling water discharge
002 10 <50

Stormwater drain
located 2000 Feet
East of Fordham Road,
Concord Street
intersection 8 ND

Raw sewage entering
GE treatment plant 30 ND

Treated effluent, prior
to discharge to sand
filter beds 6 ND

Water entering GE
facility 10 ND

All results in ppb
ND = non-detectable

Results from volatile organic analyses of the Stickney Well in

January 1979, showed 28 ppb PCE and 110 ppb TCE.

In April 1979, the Town of North Reading's consultant, CDM,

sampled four test wells around the Stickney Well. Well locations

are shown on Figure 3-1. The results are as follows:
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Results of April 1979 CDM Samplin

Well No. TCE PCE 1.2-Dichloroethane

7A-1 850 216 6

7A-2 1300 380 11.2

7A-3 490 144 4

No. 3 1300 490 10

(all results in ppb)

All the wells are located immediately southwest of the

Stickney Well. As shown, the ground water in the vicinity of the

Stickney Well contained elevated levels of chlorinated organics.

Table 3-1, from CDM's November 1986 report on the Stickney

Well, shows the results of a number of sampling events, conducted

by CDM and DEQE between 1978 and 1985. As shown, contamination

has consistently been identified in the Stickney Well and test

Well No. 2 and No. 3. Concentrations of TCE and PCE appear to

have decreased with time. As previously discussed, the April

1979 sampling event identified elevated levels of TCE and PCE in

- Wells 7A-1, 2 and 3.

In July and ,August of 1983, DEQE conducted a series of site

inspections at 24 facilities on Concord Street in North Reading.
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The facilities were visited. for information on industrial and

hazardous waste generation. Facility representatives were

interviewed to determine what chemicals were used or stored, what

type of operation was involved, how wastes were handled and the

location of underground storage of holding tanks. The results of

these site visits revealed that several facilities, in particular

the trucking terminals on Fordham Road, used various degreasers

and had large underground storage tank (UST) capacities.

On October 25, 1985, the Town of North Reading, DEQE and CDM

met to discuss the Stickney Well contamination investigation and

to coordinate field activities. ;Between October 1985 and January

1986, the DEQE visited seven industries on Fordham Road for the

purpose of conducting site investigations pertaining to the

contamination of the Stickney Well in North Reading. The

industries visited included: GE, Dynamics Research Corporation,

Converse Rubber Corporation, Compugraphics Corporation, E.I.

- Dupont DeNemours Company, Honeywell Corporation and Datametrics

Corporation. As a 'result of these additional site inspections,

the DEQE concluded that:

o No industries reported that they were currently using

TCE

o Because Dupont has had to pump water out of their two

500-gallon underground concrete spill containment tanks
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it is possible that these tanks are not leak-free.

DEQE reports stated that the water in the tanks could

possibly be ground water and if indeed ground water was

leaking in, the potential would exist for any

contaminants from spills contained in the tanks to leak

out.

o Honeywell, which began operating in 1981, used solvents

including isopropanol, acetone, PCE and petroleum

naphtha.

0 Converse removed two underground gasoline storage tanks

in the Spring of 1984.

o Dynamics Research stored and used 1,1,1-

trichloroethane, hydrofluoric acid, isopropyl alcohol

and acetone.

o Datametrics stored and used 1,1,1-trichloroethane in

large quantities. Additionally, a 7000-gallon UST was

present on site to store photochemical waste.

Concurrent with DEQE 1985 site inspections, CDM conducted an

investigation of the nature and extent of contamination at the

Stickney Well to determine if the well could be reclaimed as a

viable water supply source. This investigation was funded by the
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Massachusetts DEQE through its Water Supply Contamination

Correction Program (Section 18 and 19 of Chapter 286 of the Acts

of 1982). CDM reviewed available data and reports, installed 18

monitoring wells and conducted water quality sampling and

analysis to identify contaminant plumes and potential sources.

Figure 3-1 shows the locations of the CDM wells. Well MW-1

is a bedrock well, installed first to determine if the solvent

contamination was present in area bedrock. The well showed some

trace contamination, but CDM concluded that it was a result of

contamination in overlying sediments. All subsequent monitoring

wells were installed in the unconsolidated deposits.

Table 3-2 is a summary of CDM's sampling of monitoring wells

and other related sampling events; the results of those analyses

are included in Appendix C in tabular form. As shown,

contamination was only detected in CDM wells MW-4, MW-4A, MW-1,

MW-5, MW-7 and MW-6A. Contaminant levels ranged from 1.6 to 170

ppb of total volatile organics. Additionally, wells DLM-1

(installed by D.L. Maher behind their Fordham Street facility),

test wells No. 5, No. 3 and No. 7A-1 all showed levels of organic

contaminants ranging from trace to 67 ppb.

CDM's draft "Report on Contamination of the Stickney Well"

released in November 1986 identifies three separate contaminant

"plumes." The major plume emanates from a source or sources
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Table 3-2: SUMMARY OF SAMPLING ROUNDS

-ampLed EPA Items Reason for

y Date Method Sampled Sampling

- -------------------------------------------------------
CDM 11-20-85

11-21-85

CDM 1-3-86

CDM 2-4-86

CDM 3-5-86

CDM 5-16-86

CDM 6-20-86

CDM 7-31-86

ERM 6-3-87

6-6-87

601-602 DLM-1
3,5,7A-1, GE-6

624 Stickney Well

624 MW-1, MW-11A

601-602 All MW and GE-6

601-602 GZA 1, GZA 4

601-601 MW-1 - MW-11

MW-12 - MW-15

SW-1 - SW-4

624 MW-i-MW-15

SW 1-SW4

624 GZA 1-15

Identify types and
concentration of contaminants
that still exist in water

near Stickney Welt. Organic

and inorganic analysis.

Organic and inorganic chemical

analyses of municipal water.

(inorganic data not

in appendix).

Check for contaminants,

varify HNU readings

Chemical analysis of
volatile organics

Organic Chemical Analysis

Chemical analysis of volatile

organics, check concentration

and location of contaminants.
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southwest of the Stickney Well and contains concentrations of TCE

and PCE. The second contaminant area is north of Fordham Road

and south of Park Street, located on property owned by Aleppo

Temple about 1200 feet north of Datametrics. Levels of volatile

organics were detected in ground water samples from a monitoring

well in this area. The third contaminant area is located on

property leased by Honeywell, where very high concentrations of

xylenes and other hydrocarbons were detected in a ground water

sample from a monitoring well in this area.

CDM's draft report recommends that the Town pursue

reclamation of the Stickney Well and estimates a late 1991 on-

line date. The work required to bring the well on-line would

include treatment of the contaminated ground water and other well

refurbishing which would be required regardless of the

contamination. CDM also recommends installation of additional

monitoring wells to assess the presence or absence of any

contamination along Concord Street and Hallberg Park and to

determine the nature and extent of the xylenes contamination on

Honeywell property.

In June 1986 General Electric Company initiated their own

site investigation in response to a letter from DEQE, dated June

11, 1986, titled "Notice of Responsibility," Pursuant of

Massachusetts General Law Chapter 21E. GE retained a

hydrogeologic consultant, GZA, to conduct a preliminary site
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investigation assessing the possible contributions of GE to the

contamination of the Stickney Well and the GE property. GZA

completed Phase I of the investigation in September 1986 and

submitted a report to DEQE which recommended the installation of

13 additional monitoring wells to investigate the extent of TCE

and PCE contamination at the GE site.

As part of Phase I, GZA sampled several existing wells and

locations in the vicinity of GE and the Stickney Well. The

results of GZA's first round of water quality sampling are

included in Appendix C. As shown, volatile organic

contamination, specifically TCE, PCE, and related by-products

(1,1-dichloroethylene and trans-1,2-dichloroethylene) were

identified , in the two CDM wells sampled (MW-5 and MW-7).

Additionally, traces of toluene were seen in the catch basin

along the 002 outfall and in the effluent from GE's wastewater

treatment plant. Two other volatile organic compounds,

chloroform and bromodichloromethane, were seen in the wastewater

effluent; however, 'GZA believes that these are related to the

treatment/chlorination process.

Based on the recommendations of Phase I, GZA installed 16

additional monitoring wells in the vicinity of the GE Wilmington

facility. The locations of the monitoring wells are shown on

i e 3-1 GZA boring logs are included in Appendix D. All the

wells were installed in the overburden, or to the
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bedrock/overburden interface. No wells were completed in the

bedrock.

3.2 ERM Phase I Investigations

Beginning in February 1987, ERM-New England, Inc. conducted

a two-phase study to further identify possible sources of the

Stickney Well contamination. The first phase of ERM's

investigation was conducted over an eight-week period between

February and April 1987. The study culminated in a May 1987

report entitled "Possible Sources of Contamination at the

Stickney Well, North Reading, Massachusetts." This report, which

is included as Appendix A, concluded that there are a number of

possible sources of contamination of the Stickney Well.

The study was not designed to locate specific sources of

contamination, but to identify possible contamination sources. A

report entitled "Possible Sources of Contamination at the

Stickney Well, North Reading, Massachusetts" was presented to

G.E. in May 1987.

ERM conducted their investigation into the possible sources

of well contamination as follows:

1. ERM, visited the study area and conducted a "windshield

survey" which included a visual inspection of the area,
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a compilation of photographs of area industries and

notations on current operations and correct locations

of facilities.

2. ERM reviewed topographic maps, aerial photographs and

town property maps of the study area.

3. ERM reviewed available relevant information on area

industrial practices and hazardous substance

activities. The information was collected from

federal, state and local sources.

4. ERM visited the GE Wilmington plant and interviewed the

Plant Engineer responsible for environmental compliance

activities at the site. The history of the well

contamination problem, previous site investigations and

past and present waste management practices at GE were

discussed. A site inspection of the facility and

adjacent wetlands was conducted and photographs were

taken at relevant locations.

5. ERM compiled and summarized all the information and

identified potential contaminant sources.

As part of the investigation, ERM checked a variety of

public information sources for relevant information on industrial
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practices and hazardous substances used at facilities in the

vicinity of the Stickney Well. These sources include federal and

state environmental agency files, local maps and permits, aerial

photographs and other studies on the Stickney Well.

A summary of the companies identified during the

investigation is included in Table 3-3. This summary matrix

presents general information on each facility in the study area.

Some of the industries identified are no longer in the area and a

few of the facilities were constructed after the first Stickney

Well contamination was identified. For the purposes of

identifying all possible sources of well contamination, both

former industrial occupants and firms established since 1974 were

included in the study.

3.3 ERM Phase II Investigation

The second phase of ERM's Stickney Well Contamination Study

included a comprehensive sampling round of the 16 monitoring

wells installed by GZA in 1986. The results of the sampling for

selected metals and volatile organic compounds will be discussed

in Section 4.3.

In June 1987, ERM hydrogeologists and GE representative

Arthur Gamache located all the GZA monitoring wells. The

locations of the 16 wells are shown on Figure 3-2. ERM gauged
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each well relative to the -fixed measuring points previously

surveyed. Ground water samples to be analyzed for total volatile

organics (EPA method 624) and eight RCRA metals were collected

from each well. Samples were collected on Tuesday, June 3 and

Friday, June 6 using the procedure outlined below.

o Using an optical interface probe, determine total

volume of standing water in the well.

o Evacuate three well volumes using a dedicated PVC

bailer. The dedicated bailer was used to ensure a

representative sample and to prevent cross

contamination between wells.

o collect the ground water sample from the well using a

dedicated bailer.

o Place water samples for total volatile organic analysis

in 40 ml , glass vials with teflon septa. Completely

fill each vial to avoid any headspace and potential

loss of volatile organics.

o Collect duplicate samples to ensure proper quality

control.
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o Collect metal samples in 1-liter plastic bottles

preserved with nitric acid.

o Pack all samples on ice immediately after collection.

o Ship all samples to EnviroTest Laboratories in

Newburgh, New York, within 24 hours of collection.

o Follow chain of custody procedures and file the forms.
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SECTION 4.0
RESULTS OF INVESTIGATION

4.1 Geolocgy

The Study Area lies within the New England Physiographic

Province. The area is underlain by Pleistocene glacial till and

outwash and older crystalline bedrock. The site is located in a

deep northwest-southeast trending, sediment-filled valley that

extends from Wilmington to the Boston Harbor. The valley was

filled with glacial outwash material during the end of the

Pleistocene epoch. The outwash is generally composed of

unconsolidated, highly to moderately permeable, medium to coarse-

grained sand and gravel. The outwash material is underlain and

laterally bound by dense glacial till and metamorphic bedrock.

Sediments encountered during drilling at the GE site consist

of three main types: till, stratified drift and swamp/alluvial

deposits. The bedrock surface at the site is generally overlain

by till deposits. These sediments tend to be more compact and

much finer grained than the overlying outwash. Much of the

material encountered at the site consists of medium to fine-

grained sand. There does not appear to be a great amount of

lateral homogeneity between wells. Alluvial and swamp deposits

were encountered in a number of wells across the site. These
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sediments generally consist of thin clay units and peat deposits,

respectively.

The thickness of the unconsolidated deposits varies across

the study area from 20 to greater than 60 feet, due to the

undulating bedrock surface (i.e., bedrock is from 20 to 60 feet

below the surface). The saturated thickness of the aquifer

deposits is estimated to average 40 feet.

4.2 Hydrogeologic Characteristics of the Aquifer

The configuration of the water table in the vicinity of the

Stickney Well was originally mapped by CDM as part of their 1986

investigation. The configuration of the water table under non-

pumping conditions (June 1986), as interpreted by CDM in their

1986 report to the town of North Reading, is included in Appendix

C. .. Under non-pumping conditions, the general ground water flow

direction south of the Cornell Place and the Aleppo Temple is to

the east-southeast, toward the Ipswich River. Ground water flow

north of the Datametrics facility and the Aleppo Temple is to the

north, toward a small unnamed tributary of Martins Brook.

As shown in the water table configuration map in Appendix C,

a mounding of the water table is noted -in the vicinity of GE's

treatment plant and non-contact cooling water outfalls. This

ground water divide extends to a location directly north of the
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Stickney Well. This divide is postulated to be a result of the

high volume of discharge from the two non-contact cooling water

outfalls (001 and 002) and the waste water treatment plant.

Approximately 132,200 gallons per day (gpd) of treated and non-

contact water is discharged in this zone. The actual permitted

discharges are as follows: 30,000 gpd from the treatment plant,

68,000 and 34,200 gpd from non-contact cooling water outfalls

M001 and M002, respectively. It is probable that this divide

would be located further north of the well under conditions of no

discharge or Stickney Well pumping.

Depth to ground water in the vicinity of the GE facility and

the Stickney Well ranges from approximately 1 to 10 feet below

r * grade. The general hydraulic gradient across the GE site is

approximately 0.001 feet/foot (based on ground water data

collected in June 1986 by CDM).

The aquifer in the area around the Stickney Well is composed

of unconsolidated sand and gravel. The aquifer deposits overlay

the relatively impervious metamorphic bedrock and/or low

permeability glacial till. Neither the bedrock nor the till have

any significant primary or secondary porosity. Hydraulic

conductivity in the till has been estimated by the DEQE at 1.5

gallons per day/square foot (gpd/sf). The DEQE has estimated the

permeability of the stratified drift aquifer in the vicinity of

the Stickney Well to be 1500 gpd/sf (200 ft/day). This value is
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within the range of permeability values reported for clean sand

and gravel aquifers.

The average velocity of ground water flow in the

unconsolidated aquifer was calculated using the equation:

V= ki/n

Where: V = average velocity (ft/day)
k = permeability (ft/day)
i = hydraulic gradient (ft/ft)
n = porosity (dimensionless)

This equation assumes that the aquifer is homogeneous and

isotropic. The resultant velocity is the theoretical calculation

of ground water velocity (note that contaminants within the

ground water move at different velocities, section 4.2.4). In

order to determine the actual velocity of ground water, local

field tests - would have to be conducted. Using a hydraulic

conductivity of 200 ft/day, a value of 0.25 for porosity and a

hydraulic gradient bf 0.001 ft/ft, an average ground water flow

velocity of 0.8 ft/day was calculated for non-pumping conditions.

4.3 Nature and Extent of the Contamination

4.3.1 Review of CDM Ground Water Quality Data
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CDM's sampling and analysis of ground water in the vicinity

of the Stickney Well were discussed briefly in Section 3.1. Full

analytical results are included in tabular form in Appendix C.

Table 4-1 shows all data reported by CDM. As noted in Section 3-

1, CDM installed 16 monitoring wells in early 1986. As part of

the 1987 Stickney Well investigation conducted by ERM,

contaminant concentration based on CDM data were mapped. The

contaminant concentration map is shown in Figure 4-1. The figure

shows data for TCE, PCE and total volatile organics, based on

CDM's March 1986 sampling event, which almost exclusively

involved the new monitoring wells, MW-1 through MW-14. As shown

in the figure, there appears to be three separate areas of

contamination: 1- the area adjacent to the GE, Converse and

Roadway facilities, 2-the area north of the Datametrics facility

near Park Street and 3-the area northwest of the D.L. Maher

building on Concord Street. These three areas of contamination

were discussed generally by CDM.

Although a number of wells were sampled during the March

monitoring event, it should be noted that there are large areas

where no monitoring wells exist. Wells were not placed in a

complete grid pattern, nor in a complete pattern to monitor all

areas upgradient of the well, nor with equal areal coverage. One

area with no monitoring wells is the area between Roadway

Services Inc. and D.L. Maher. These data are obviously biased

toward the location of the existing monitoring wells.
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TABLE 4-1

(FROM CDM REPORT, NOVEMBER 1956)

- (ZIF 0L03 CANC M
(1m5 - 1%6)

SAHLMG Suec
DwE LrATZC

1-3-46 Sticney Well' P

*1
0'

,; 4~

P ND

2-4-86 lW-I

3-3-86 W-i
W0-2
K1-3*
W-4
A0-4

N-5
WL-6
MA-6A
HW-7
W-8

U9
W-10Ihv-9U

lu-IIDW0-UA

GE4

5-15-86 G7A-1
Gz4

6-20-86 0-1
"J-2
W0-3

XW-4A
KW-5
10-64
W-7

- W-9
MW-11JA
HU-1210-Uk

HJ-14

7A-1
SU-1
SW-2

7-31-46 MU-3*
HU-4*

HwA4A*

S-A

9.3 11 ND

6.8 8.9 ND
ND

75 70 ND
19 59 ND
65 24 ND

20 ND
99 54 NC

ND
m
ND

ND

NO
ND

7.8
NO
N0
ND
85
14

ND
10
10

mNC
in

303

10

10
10ND

240
23D
P

10

24
HD
66

>100 ND
1.6 9.6 ND

4.0 NC
10 10

1B 1.6 to m

P ND

m
ND NO 17 m

23 m
Al iN

91 ND
55 10
ND P ND

7.3 Wv

1.6 W

>500* P N 0 P

P P ND

m0: Not detected at detectian licit
P: Preset but below detectim licit

All results aru reported in mietrgran per liter (tg/2)

*Analysis by Ma1xd 624 (Raminirg ples mnalyzed by Methdi 601/6m)
*n.-propyl benze ard trimethyl lrene e also detected at cmwtratias of reate tha 5
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4.3.2 Results of ERM's Ground Water Quality Analysis

The results of ERM's ground water quality analysis of

samples collected from the 16 GZA wells are presented in Tables

4-2 and 4-3. The laboratory data are included in Appendix B.

The locations of the monitoring wells were shown on Figure

3-2. It should be noted that this sampling event is the first

time the GZA wells have been sampled, and therefore, there is no

verifying or comparative data. However, ERM is presently

conducting additional sampling to verify the June 1987 results.

The locations of the GZA wells were shown on Figure 3-2. As

shown in Table 4-2, volatile organics were detected at varying

levels in five of the GZA monitoring wells. No volatile organic

compounds (VOCs) were detected in the other 11 wells sampled.

Concentrations of the total of the volatile organic compounds for

which the samples were analyzed (tvocs) ranged from 34 ug/l (ppb)

in well GZA-8, (located in the rear parking lot of the GE

facility), to 19,968 ppb in well GZA-15, (located adjacent to the

barrel storage area.) The other monitoring wells showing

concentrations of volatile organics were: GZA-7 (7828 ppb

tvocs), GZA-9 (119 ppb tvocs) and GZA-14 (47 ppb tvocs).

Ten volatile organic compounds were identified in the

laboratory analysis of the ground water samples:

tetrachloroethylene (PCE), trichloroethylene (TCE), trans-1,2-
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Table 4-2: SUMMARY OF RESULTS OF VOLATILE ORGANICS ANALYSIS OF ERM SAMPLES

EPA Method 624 General Electric Company, Wilmington, MA

Sample Date:

Detection
Parameter Limit GZA-1 GZA-2 GZA-3 GZA-4 GZA-5 GZA-6 *GZA-7

1,2-dichlorobenzene 10 ug/ (*50 ug/L) ND ND ND ND ND ND ND

1,3-dichlorobenzene 10 ug/L (*50 ug/!) ND ND ND ND ND ND ND

1,4-dichlorobenzene 10 ug/L (*50 ug/) ND ND ND ND ND ND ND

tetrachloroethylene (PCE) 1 ug/ (*5 uq/) ND ND ND ND ND ND ND

trichloroethylene (TCE) 1 ug/L (*5 ug/t) ND ND ND ND ND ND ND

Methylene Chloride 1 ug/L ND ND ND ND ND ND 760

Toluene I ug/L ND ND ND ND ND ND 1600

Trans 1,2-dichtoroethyLene 1 ug/L ND ND ND ND ND ND 3620

1,1,1-trichiorethane 1 ug/L ND ND ND ND ND ND 140

Vinyl Chloride 1 ug/L 'ND ND ND ND ND ND 1670

y Benzene 1 ug/L *(5 ug/l) ND ND ND ND ND ND <5

1,1-dichloroethane 1 ug/h *(5 ugfL) ND ND ND ND ND ND 38

1,1-dichloroethylene I ug/t *5 gji) ND ND ND ND ND ND <5

Totals ND ND ND ND ND ND 7,828

* detection timit for 61A-7 sample only.

All results in ug/t (ppb)

2. Screened at top of saturated zone.
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Table 4-2 (continued)

De

Parameter Li

tect
mit

ion
GZA-8 GZA-9 GZA-10 GZA-11 GZA-12 GZA-13 GZA-14 GZA-14 GZA-15

1,2-dichLorobenzene 10 ug/L ND ND ND ND

1,3-dichiorobenzene 10 ug/ ND ND ND ND

1,4-dichLorobenzene 10 ug/ ND ND ND ND

tetrachloroethylene I uS/L 18 16 ND ND

trichloroethylene 1 ug/ 16 28 ND ND

MethyLene ChLoride I ug/L ND ND ND ND

ToLuene 1 u9/g ND ND ND ND

Trans 1,2-dichtoroethylene 1 ug/L ND .69 ND ND

6 1,1-trichtorethane 1 ug/L ND ND ND ND

Vinyl Chloride 1 ug/L ND 5.6 ND ND

EthyL Benzene 1 ug/l. *(5 ug/L) ND ND ND ND

1,1-dichloroethane 1 ug/L *(5 ug/) ND ND ND ND

1,1-dichloroethyLene 1 ug/L *(5 ug/L) ND ND ND ND

-----------------------------------------------------------------------

TotaLS 34 118.6 ND ND

ND ND ND ND ND

ND ND ND ND ND

ND ND ND ND ND

ND ND 11 ND 19

ND ND 36 ND 18

ND ND ND ND ND

ND ND ND ND 350

ND ND ND ND 5770

ND ND ND ND 43

ND ND ND ND 13,700

ND ND ND ND 12

ND ND ND ND 51

ND ND ND ND 4.7

ND ND 47 ND 19,967.7

* detection Limit for GZA-7

ALL results in ug/t (ppb)
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Table 4-3: RESULTS OF ANALYSIS OF GROUND WATER SAMPLES FOR RCRA METALS

General Electric Comany, WiLmington, MA June 1987

CZA-1 GZA-2 GZA-3 GZA-4 GZA-5 GZA-6 GZA-7. GA-B

As ppb 13 <5.0 19 58 23 6.5 37 27

Ba ppm 0.07 0.26 0.21 1.2 0.25 0.11 0.06 0.26

Cd ppn ND 0.006 ND 0.009 0.01 ND ND 0.006

Cr ppm 0.06 0.06 0.06 0.16 0.07 0.05 0.03 0.04

Pb ppm 0.02 0.03 0.18 0.59 0.28 0.15 ND RD

Hg ppb ND ND ND ND ND ND ND ND

Se ppb ND ND ND ND ND ND ND ND

Ag ppm ND ND ND ND ND ND ND ND

GZA-9 GZA-10 GZA-11 GZA-12 GZA-13 GZA-14 GZA-15
-------- ---------------------------------------------------------------

As ppb 43 43 37 20 ND ND 36

ppm 0.07 0.21 ND .72 0.32 0.22 ND

Cd ppm 0.007 ND ND ND ND ND ND

Cr ppm ND ND ND 0.04 0.07 ND ND

Pb ppm ND ND ND 0.06 0.05 ND ND

mg ppb ND ND ND ND ND ND ND

Se ppb ND ND ND ND ,ND ND ND

Ag ppm ND ND ND ND ND ND ND
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dichloroethylene, 1,1,1-trichloroethane (TCEA), 1,1-

dichloroethylene, 1,1-dichloroethane, vinyl chloride, methylene

chloride, ethyl benzene and toluene. The compounds with the

highest concentrations were vinyl chloride, 13,700 ppb (GZA-15) ,

trans-1, 2-dichloroethylene, 5770 ppb (GZA-15), toluene, 1600 ppb

(GZA-7) and methylene chloride, 760 ppb (GZA-7).

In general, the highest tvoc concentration was detected in

monitoring well GZA-15 (TVO 19,968 ppb). A high tvoc

concentration was also detected in GZA-7 (7828 ppb). Several

compounds, specifically, methylene chloride and toluene, were

detected in much higher concentrations in GZA-7, as compared to

GZA-15. Methylene chloride was detected at 760 ppb in GZA-7 and

was not present above the minimum detection level in GZA-15.

As shown in Table 4-2, a comparison of contaminant levels in

GZA-14 (screened between 39 and 49 feet below grade; about 20

feet above bedrock) and GZA-14A (screened between zero and 15

feet below grade) shows that VOC contamination is present in the

deep well and not present in the shallow well. The deep well

(GZA-14) contained 11 ppb PCE and 36 ppb TCE. Since these denser

compounds sink in the aquifer, it is possible that greater

contaminant levels could exist at the bedrock/overburden

interface. All contaminants tested below- the detection limits in

well GZA-14A. The difference between the two wells is probably

related to the J fact that both chlorinated compounds have
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densities greater than water. The higher density compounds tend

to sink to the bottom of the aquifer as they migrate through

ground water. An additional possible explanation for the

presence of VOC's at depth may be that no current releases are

occurring from the property, since denser materials would be

found in shallower wells if releases were ongoing. This

hypothesis will require further investigation.

The results of the metals analysis conducted on the 16 GZA

monitoring wells are shown in Table 4-3. Metals, specifically,

arsenic, barium, cadmium, chromium and lead, were detected at

varying concentrations in 12 of the 16 wells sampled. Arsenic

was detected in 12 of the 16 monitoring well samples in

concentrations of <5.0 to 58 ppb. Barium was detected in 13 well

samples in concentrations varying from 0.06 to 1.2 ppm (60 to

1,200 ppb) Chromium was also detected at a number of locations

(10). 7

4.3.3 The Nature of the Contamination

As shown in Tables 4-2 and 4-3 the contaminants of concern

in the vicinity of the Stickney Well include volatile organics,

for the most part, chlorinated hydrocarbons, and some metals.

The two compounds identified in previous investigations as

contaminants of concern are PCE and TCE. Both compounds were

identified at levels ranging from 11 to 36 ppb in four wells
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during ERM's investigation. In addition, a number of other VOCs

were identified. The levels of PCE and TCE are lower than those

of the other VOCs identified in the June 1987 sampling event.

6t7VrdC c- A- +VVILAcJ
Concerning the compounds identified by the ERM sampling

event, several of the chemicals are presently used or were

formerly used by GE. According to GZA's 1986 report, GE

currently uses trichlorofluoromethane, methylene chloride,

trichlorotrifluoroethane, acetone, 1,1,1-trichloroethane and

nitromethane in plant processes. DEQE records show that TCE and

PCE were formerly used at the GE facility and identified in

environmental samples. Toluene is a common solvent and along

with ethyl benzene, an integral part of petroleum fuel. Four of

the compounds identified during ERM's sampling were not reported

as having ever been used at GE. These compounds are: trans-1,2-

dichloroethylene, 1, 1-dichloroethylene, 1,1-dichloroethene and

vinyl chloride. All these compounds are common breakdown

products of TCE and PCE.
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4.3.4 Comparison of Data to Ground Water Quality Standards,

Criteria and Guidelines

Ground water quality in the Commonwealth of Massachusetts is

regulated under a variety of state and federal standards,

criteria and guidelines. At the federal level, the regulations

most applicable to ground water quality are established by the

Safe Drinking Water Act and by the Clean Water Act. In

Massachusetts, ground water standards and guidelines are

contained in CMR 314 Section 6.06 "Minimum Ground Water Quality

Criteria."

Table 4-4 summarizes the applicable guidelines and criteria

for the volatile organic compounds of concern. For the organic

contaminants of concern, the most stringent guidelines presented

in Table 4-4 are the Safe Drinking Water Act Proposed Maximum

Contaminant Levels Guidelines (MCLGs) and the Clean Water Act

Ambient Water Quality Criteria. At the present time, both sets

of numbers are "guidelines" for ground water as opposed to

enforceable standards. However, when finalized, the MCLGs become

the health-based values upon which Maximum Contaminant Levels

(MCLs) are based. MCLs are the enforceable primary drinking

water standards. "Proposed MCLs" are maximum contaminant

concentrations allowable in drinking water that are being

proposed bjr EPA for inclusion in the enforceable Primary Drinking
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Table 4-4: GROUND WATER QUALITY STANDARDS, CRITERIA AND GUIDELINES FOR VOLATILE ORGANIC CONTAMINANTS OF CONCERN

Safe Drinking Water Act

Clean Water Act

Ambient Water Quality

Criteria

Massachusetts

Guidelines

EPA Primary Drinking Water Standards (a)

(For Human Health, Class

Proposed Final Proposed Adjusted for Drinking I & II Ground

MCLGs (b) MCLGs (b) MCLs (b) Water Only ) (c) Waters (d)

trichloroethyLene

tetrachLorethyLene

1,1,1-trichloroethane

trans-1,2 dichloroethylene

vinyl chloride

toluene

methylene chloride

1,1-dichloroethane

y benzene

-dichloroethylene

0.0

0.0

0.20

0.005

0.007

0.20

0.07

0.0

(2.8 ug/l)

(0.88 ug/l)

19.0

insufficient date

0.001

2.0

None in such

concentrations

which in the opinion

of the Director would

inpair the waters
forever as a source

of potable water or to

cause or contribute to

a condition contravention

of standards for other

Class I & II waters of

the Commonwealth

0.68

0.007 0.007

(a) ALL standards and criteria are expressed in mg/L (ppm) unless other-wise noted.

(b) From Federal Register, Volume 50, No. 219, November 13, 1985.

(c) These are non-enforceable criteria based solely on scientific evidence (not
economical or technical feasibility of attainment).

In many cases the value is zero, in this case the value given parenthesis
represents a 10-6 Lifetime cancer risk from consuming water contaminantd with
the compound. These criteria, originally published in 45FR7918-79379 November 28, 1986
and have been adjusted to account for the injestion of contaminated water.

(d) (314 CMR 6.06) Massachusetts General Law
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Water standards. "Proposed Maximum Contaminant Levels" (Proposed

McLs) have been published for a number of the contaminants of

concern.

Currently, Massachusetts has no concentration guidelines or

standards for the chlorinated hydrocarbon compounds found at the

Wilmington site. 7

Table 4-4 lists several criteria and/or guidelines for each

included volatile organic compound. In general, the criteria are

applied by choosing the most stringent criteria. The practice of

choosing the most stringent criteria is the same method described

in the Superfund Amendments and Reauthorization Act (SARA).

Com arison of Vo Contaminant Levels and Standards

The results of the ground water analyses for volatile

organic compounds were summarized in Table 4-1. Several of the

contaminants detected during the June 1987 sampling event were

present in concentrations greater than the EPA Proposed MCLs or

MCLG's. Vinyl Chloride, which was detected at a maximum

concentration of 13,700 ppb (GZA-13) has a Proposed MCL of 1 ppb.

Trichloroethylene, detected at concentrations ranging from 16 to

36 ppb in four wells (GZA-8,9,14 and 14A)- has a proposed MCL of 5

ppb. Trans-1,2-dichloroethylene was detected at a maximum

concentration of 5770 ppb (GZA-15) and has a proposed MCLG of 70
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ppb. Additionally, tetrachloroethylene, deleted at

concentrations of 16 to 18 ppb, has a proposed MCLG of zero.

Concentrations of 1,1-dichloroethylene, toluene, ethyl

benzene and 1,1,1-trichloroethane were detected at levels below

proposed MCLs or MCLGs. The other two compounds detected in

wells at the GE site, methylene chloride and 1,1-dichlorethane do

not have any proposed or final MCLs or MCLGs. Based on the

analyses and the comparisons to Proposed MCLs and MCLGs, ERM

considers the volatile organic compounds noted above to be a

primary contaminant of concern.
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I.e

Contaminant

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

MCL (pm')

0.05

1.0

0.01

0.05

0.05

0.002

0.01

0.05

Highest Level
Detected (ppml

.058 (GZA-4)

.72 (GZA-12)

.01 (GZA-5)

.16 (GZA-4)

.18 (GZA-3)

<.0004 12 wells

<.002 13 wells

<.4 (GZA-10)
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Metals

The levels of the metals analyzed by ERM are regulated by

both Federal and State drinking water regulations. Maximum

contaminant levels (MCLs) for these metals have been promulgated

under Interim Primary Drinking Water Standards (Federal) and MA

Drinking Water Regulations (310 CMR 22.06). These levels are the

same. Table 4- 4 shows the results of the metals analysis of

wells at the GE facility. In several cases, the levels of the

eight metals tested exceeded TJSEPA and Massachusetts MCLs (total

filtered ground water concentrations). The MCLs for the eight

metals in question are shown in Table 4-4 4

TABLE 4-4 A

MAXIMUM CONTAMINANT LEVELS FOR METALS

1.
L
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As shown, the highest detected levels of silver, chromium

and lead are above the stated MCLs. The level of arsenic

detected in GZA-4 is slightly above the standard and the level of

cadmium in GZA-5 is equal to the MCL for cadmium.

The ground water samples for metals analyses were preserved

(with acid) but not filtered in order to establish, in the

initial sampling round, gross concentrations of metals to

determine if any were of concern. Concentrations of metals may

be affected by the presence of suspended sediment in the samples,

but this is not certain. Based on the levels detected in the ERM

monitoring round, some of the metals, notably arsenic, chromium

and lead, are considered contaminants of concern, because total

metal values measured exceeded applicable MCLs. Therefore, they

must be the subject of further study and potential remedial

evaluation.

4.4 Possible Contaminant Transport Mechanisms

4.4.1 Primary Mechanisms for Well Contamination

Ground water contamination in the study area is most

probably caused by the spillage or leakace of contaminants at or

near the surface. There is also the possibility of contamination

through the infiltration of contaminated surface water in the
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wetlands surrounding the well. Contaminants can be deposited in

- tthe soil and water by three primary mechanisms:

o controlled or regulated waste disposal

0 uncontrolled disposal and dumping, and

o leaking tanks and accidental spillage.

The remainder of this section presents examples of the three

mechanisms for contamination.

Controlled or regulated waste disposal includes such things

as septic systems, sanitary wastes leaching fields, permitted

industrial leaching fields and NPDES outfalls. All four types of

controlled disposal are present in the study area. In fact,

since the area is not sewered, all facilities use septic systems

that could impact the Stickney Well if they are located within

its zone of influence.

Uncontrolled waste disposal and dumping includes unpermitted

leaching fields, unpermitted dry wells, discharge of hazardous

substances into septic systems, and "midnight dumping."

"Midnight dumping" is the practice of dumping or discharging

solid waste or hazardous substances into the environment without

knowledge or consent of a regulatory agency. This category

includes the disposal of solvents or other chemicals by

discharging dr iumping them on the ground or by routing
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laboratory, garage or roof drains into the ground.

The third mechanism by which contaminants are discharged

into the environment is through the release of substances from

leaking above-ground tanks, underground storage tanks, product

lines or by accidental spillage of chemicals during transport or

container transfer.
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4.4.2 Contaminant Migration

In order to judge the extent of the contamination, the

possible ways that the contamination may have spread and the

possible locations from which the contamination may have

emanated, ERM briefly evaluated contaminated transport/

migration. This analysis, presented in this subsection, is based

on available data and hand calculations with many idealized

assumptions. The analysis should therefore be considered to

provide very preliminary approximations of actual conditions.

However, the analysis is presented to give preliminary order-of-

magnitude estimates of contaminant behavior to provide insight

into contamination mechanisms.

The rate of transport of an organic contaminant through an

aquifer will be slower than the natural ground water flow rate.

This is due to adsorption of contaminants to the soils of the

aquifer and is known as the "retardation factor." The mobility

of volatile organics has been shown to be a function of soil type

(particle size and surface area) and the organic content of the

soil. The velocity of organic contaminants in ground water,

taking into account the "retardation factor" is given by Mutch

(1983, "Conjunctive Use of Subsurface Cut-off Walls and Ground

Water Recovery Systems in Ground Water Pollution Control," from

the EPA seminar on Ground Water Compliance: Designing,

Installing and Operating Ground Water Wells) as:
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Vs = V
(1 + p/n Kd)

Vs = Contaminant flow velocity

Where, V = Ground water flow velocity

p = Bulk density of the aquifer, g/ml

Kd = Soil/water distribution coefficient, ml/g

n = Porosity (Dimensionless)

This relationship assumes the following: a homogeneous and

isotropic aquifer, no local variations in ground water velocity

and no effects of pumping or recharge. The relationship does not

account for adsorption of contaminants onto soil particles or

contaminant plume dispersion.

The term (1 + p/n Kd) is the retardation factor, R of any

given organic compound. Obviously, the term p/n is dependent on

aquifer properties; it will generally vary over the narrow range

of 2 to 8. Kd is the critical value in determining the

retardation factor. Kd is a measure of how a given organic

compound will "partition" itself between the water and the soil

in a particular ground water/soil matrix. It is given by the

relationship:

(foc) (Koc) = Kd

Where, Koc = The soil/water distribution coefficient

normalized for organic content

foc = The organic content of the soil, as a fraction.
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The following correlation has been established between Koc

and Kow (Karickhoff, 1978), the octanol/water partition

coefficient, for any given organic compound:

Koc = 0.63 Kow

Row is a measure of how an organic compound "partitions"

itself between octanol and water in an octanal/water solution.

The following table presents the published values of Kow, and the

calculated values of Koc, Kd and the retardation factor, R, for

the eight volatile organics with the highest concentrations at

the GE site.

7
I:
1;.
I!
E
I
3d

I
I
I
~5
I
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TABLE 4-5: DEVELOPMENT OF RETARDATION FACTORS, R, FOR
CONTAMINANTS OF CONCERN

Contaminant Kow Koc Kd R

Vinyl Chloride 90.5 57 0.57 4.99

Trans-1,2-
dichloroethylene 94 59 0.59 5.13

1,1,1-trichloroethane 241 152 0.152 2.06

Trichloroethylene 200 126 0.126 1.88

Tetrachloroethylene 578 364 0.364 3.55

Toluene 476 300 0.3 3.1

Methylene Chloride 14 8.8 0.009 1.06

1,1-dichloroethane 47.6 30 0.03 1.21

These values were calculated based on an estimated aquifer
porosity (n) = 0.25, and an assumed bulk density of (p) = 1.35.
The soil organic content (foc) was assumed to be equal to 0.001,
a value generally cited for sandy aquifers.
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As shown by the variation in retardation factors, individual

halogenated and oxygenated hydrocarbons tend to migrate at

different rates through the same aquifer. This differential

migration would be seen at the GE site. However, due to the fact

that TCE was the major compound detected in the Stickney Well, a

retardation factor of 1.88, the value calculated for TCE, was

used to determine an order-of-magnitude rate of plume migration

off the site. Using a value of R = 1.88, the general rate of

migration is approximately 0.3 feet/day, as shown below:

Vs (Contaminant Velocity)=Vnatural = 0.8 ft/day = 0.43 ft/day
R 1.88

Based on a contaminant flow rate of 0.43 ft/day, the time

required for TCE contamination to travel approximately 1000 feet

from the GE facility to the Stickney Well, tnder non-pumping

conditions, would be 6.4 years from the time of entrance into the

local flow system. Therefore, since contamination was first

discovered in the Stickney Well in 1978, this analysis implies :

that release at the GE property would have had to recur before

1972 to have caused this contamination." (Again, the uncertainties

in this analysis should be recognized here.)

Other factors not considered in this analysis affect

-transport of -contaminants in ground water. Under natural flow

conditions the concentrations of individual contaminants and the
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three dimensional configuration of the plume will change over

time and distance. Several natural processes are- responsible.

These processes include hydrodynamic dispersion and dilution and

volatilization of the organic compound; in addition, adsorption

may be a factor in contaminant transport, due to the presence of

fine grained material in upper alluvial and swamp deposits.

Dispersion in both the longitudinal and transverse

directions is the primary mechanism that spreads the plume as it

moves downgradient. Lateral dispersion is caused by the

meandering of individual flow paths around sand grains and the

diffusion of contaminants between adjoining streamlines within

aquifer pore spaces. Small scale variations in grain size,

sorting and permeability within the aquifer act to increase the

lateral -dispersion by preferentially diverting the flow lines

toward zones of increased permeability. Dilution is the natural

result of the mining of the contaminant-laden ground water with

clean ground water; the resultant mixture will have a lower

concentration. The mixing of ground water is limited, however,

by the laminar flow conditions which primarily exist in ground

water.

The tendency of a volatile organic compound to migrate or

"volatilize" from water to air can also decrease concentrations

of such contaminants in ground water over time and distance of

travel.
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Detailed consideration of these other factors would require

use of a ground water model. The need for this type of modeling

analysis will be evaluated in the next phase of this

investigation.

4.4.3 Influence of the Puning Well on Contaminant Migration

The Stickney Well was constructed in 1964. The well was

constructed as an 18-inch by 24-inch gravel packed well, 52 feet

deep with ten feet of 18-inch diameter continuous slot screen.

The installed pumping capacity of the well was 450 gpm or 0.648

mgd. Between 1970 and 1978, the pumpage from the Stickney Well

averaged 0.258 mgd, with the highest yearly average rate of 0.39

mgd occurring in 1976 and the highest monthly average rate of

0.54 mgd occurring in June 1976.

The 1986 CDM report states that during the 1970 - 1978

period, the Stickney Well provided 40% of the Town of North

Reading's water supply. The well was cleaned and redeveloped in

February 1978 in an attempt to correct the problem of excessive

sand pumping that the well was experiencing. The redevelopment

program was unsuccessful in reducing the amount of sand pumpage

and, following the redevelopment (but prior to the discovery of

TCE contamination), CDM recommended that the Town construct a new

well near the Stickney Well to be used either in place or in
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conjunction with the Stickney Well.

Bear (1979, p. 368) and Keely and Tsang (1983) have shown

that the portion of an aquifer that actually contributes water to

a pumping well (the capture zone) , is dependent on the location

of a stagnation point downgradient from the well. The stagnation

point, also known as the velocity divide, is the point at which

the velocity of the ground water flowing back toward the pumping

well is equal to the natural flow velocity. The distance to the

stagnation point can be determined using the equation cited by

Keely and Tsang (1983, p. 703):

r = Q/21Tbn (Vnatural)

where:

r = distance to the stagnation point (feet)
Q = pumping rate (cubic ft/day)
b = aquifer thickness (feet)
n = porosity (dimensionless)
Vnatural = natural ground water flow velocity in the

vicinity of the pumping well (ft/day)

This relationship assumes that the aquifer is both

homogeneous and isotrophic with a constant saturated thickness

throughout the area in question. Additionally, the equation

assumes a constant pumping rate and ground water velocity.

In the case of the Stickney Well, the distance to the

stagnation- point (r) was calculated for three different well

pumping rates:
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Case 1: Q = 0.258 mgd = 35,832 cu ft/day (Average well pumping
rate 1970 - 1978)

Case 2: Q = 0.39 mgd = 52,143 cu ft/day (Highest yearly average
pumping rate recorded, 1976)

Case 3: Q = 0.54 mgd = 72,198 cu ft/day (Highest monthly
average pumping rate recorded, June 1976)

The distance to the stagnation point for each case was calculated

to be:

Case 1: 713 feet

Case 2: 1037 feet

Case 3: 1436 feet

The parameters used in the calculation are given below:

b = 40 feet (based on CDM data)
n =0.25
Vnatural = 0.80 ft/day

The effective width of the pumping well capture zone is equal to

217 times the distance to the stagnation point (Keely and Tsang,

1983, p. 703).

Based on the three calculated stagnation points, the width of the

capture zone in each case is as follows:

Case I: 4480 feet

Case 2: 6516 feet

Case 3: 9022 feet
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Figure 4-- graphically illustrates the locations of the

three calculated stagnation points, and the zones of influence of

the pumping well. As shown in the figure, the inner arc

represents Case 1, the middle represents Case 2, and the outer

arc represents Case 3.

Limitations in Analysis

It should be noted that these calculations are b ed on

estimated values for aquifer characteristics. These stimates

could vary significantly depending on local changes 'n aquifer

characteristics. In order to calculate the act 1 zone of

influence of the Stickney Well at any one time, a pumping test

would have to be conducted. As shown in the study area base map,

presented in ERM's Phase I Report and in Figur 4 - 3 , there are

numerous facilities located within the zone of influence of the

Stickney Well. Any facility located within this zone that

presently uses or stores solvents or has done so in the past is a

potential source of Stickney Well contamination.

4.5 Identification and Evaluation of Possible Sources of

Contamination

During Phase I of their investigation, ERM sought to

identify all possible sources of the Stickney Well contamination.
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Section 4.4.1 discussed the general mechanisms by which a

possible source may have contributed contamination to the area

and ultimately, the Stickney Well:

o controlled or regulated waste disposal

o uncontrolled disposal and dumping, and

o leaking tanks and spillage

By its nature, uncontrolled disposal and "midnight dumping" is

most difficult to discover and study. ERM's Phase I work focused

on obtaining and analyzing all data which would relate to

remaining mechanisms of contamination. These include:

o septic systems (which may improperly receive hazardous

wastes),

o industrial waste leaching fields,

o outfalls,

0' unpermitted leaching fields,

o above and below ground tanks (which principally store

-hazardous materials or fuels), and

o spill incidents.

Due to the nature of the contamination and the land use in the

area of the Stickney Well, the Phase I investigation focused

primarily on industry within the study area.

For the purposes of Phase I, the study included all of the

area within a reasonable distance (approximately one-half mile)

of the Stickney Well. This distance logically incorporates all

of the industrial/commercial activities surrounding the well.
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This distance also relates well to the theoretical and

approximate calculation of the influence of the Stickney Well on

the ground water flow.

Table 4-6 presents a summary of all current and former

industries in the study area, based on the information shown on

the matrix (Table 3-3). A total of 47 industries were identified

occupying 54 different sites. Of the 47 industries studied,

approximately 33 were present prior to the discovery of Stickney

well contamination in late 1978.

In general, all of the industries in the study area have

septic tainks and sanitary leaching fields. Only one industrial

leaching field was identified in the vicinity of the Stickney

Well. The leaching field is an .unpermitted discharge site

belonging to Dynamics Research Corporation. Of the 47 total '

industries, 27 are known solvent users. Fourteen companies

report no activities involving hazardous substances.

The following seven conclusions were drawn as a result of

the current investigation:

Active Industrial Area

The Stickney Well is surrounded by 47 industries within a

1/2 mile radius. ".There are 29 hazardous waste generators and 18
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TABLE 4-6: SUMMARY OF CURRENT AND FORMER INDUSTRIAL IN STUDY
AREA

Total

Number of Companies 47

Number of Sites Occupied 54

Hazardous Substance Users 33

Hazardous Waste Generators 29

Large Quantity Hazardous Waste Generators 10

Known Solvent Users 27

Chemical Storage Areas 27

Waste Oil Generator 19

Underground Storage Tanks 18

Underground Waste Oil or Solvent Tanks 10

Above Ground Tanks 6

Reported Spill or Unlicensed Release 19

Truckwash Areas 5

NPDES Outfalls 4

Known Solvent "Hotspot" 2

Industrial Leaching Fields 1
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underground storage tanks for chemicals or fuel. Nineteen

[ hazardous substance spills have been reported. Ten of the

hazardous waste generators are large quantity generators

producing more than 1,000 kilograms of waste per month. Twenty-

seven chemical storage areas were identified in the study area.

Underground storage or holding tanks in the study area have a

total capacity of at least 221,500 gallons. All of these

industrial activities are possible contributing sources to the

contamination in the Stickney Well.

Hazardous Substance Users

Over 70 percent of the industries in the study area use

solvents, chemicals and/or fuels. Many of these hazardous

substances have constituents that have been identified in the

well. Therefore, these industries should be considered possible

sources of contamination.

Solvent Users

There are approximately 27 known solvent users in the study

area including two documented TCE users. Twenty-one of these

solvent users were operating in the study area prior to 1979.

Current solvent users may have used TCE or PCE in the past.

These solvent users are possible sources of TCE or PCE

contamination in . the well. Most of these solvent users are
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I( located within the well's zone of influence and, therefore, are

possible sources of contamination.

Waste Oil Generators

Nineteen industries in the study area are known to generate

waste oil which is stored in underground tanks or above ground,

outside storage areas. "Waste oil" is a catch-all category and

often contains miscellaneous wastes including solvents and

degreasers. Waste oil is considered hazardous by the

Massachusetts DEQE. Thus, these waste oil generators are

possible sources of a variety of contaminants.

Historic Industrial Development

The area around the Stickney Well began to develop

industrially at a rapid pace in the late 1960's and early 1970's.

Of the 48 facilities investigated, approximately 39 were occupied

prior to 1979 when the Stickney Well was 'shut down due to

contamination. These 39 facilities include 21 solvent users and

10 waste oil generators. Additionally, these pre-1979 industries

account for 26 chemical storage areas and 15 underground tanks.

Thus, all these operations are possible -sources of the original

contamination found in the well.
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Thirteen hazardous substance spills, including four known to

involve solvents or waste oil, have been reported in the study

area since 1979. These and other unreported spills have a

potential impact on the well. There was no data kept on spills

before 1979.

.47
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SECTION 5.0
EVALUATION OF REMEDIAL ALTERNATIVES

5.1 Introduction

This section identifies and evaluates remedial alternatives

for alleviating soil and ground water contamination affecting the

Stickney Well. This section also discusses factors affecting

the selection of alternatives. However, because of limitations

in available data and timing of submittal of this report, it was

not possible to definitiyel establish the most cost-effective

remedial alternative. In order to develop the data requirements

for selection of remedial measures, this section provides general

conclusions, limitations and recommendations which can be reached

at this time. Additional data gathering and evaluation will be

conducted in the subsequent phase of this investigation.

Alternatives addressed in this section may be grouped into

three general categories, as follows:

1. Source Control

2. Control of Contaminant Migration (i.e. Ground Water

Recovery)

3. Treatment of Recovered Ground Water
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5.2 Source Control

Data presented in Section 4.0 indicated moderate to high

levels of various volatile materials surrounding a number of the

monitoring wells. These data suggest that there may have been

one or more discreet sources of contamination that could have

caused contamination of the aquifer. The data indicate that

there may have been discreet contamination sources around GZA

wells 7 and 15 east of the GE facility, around MW-7 north of the

Roadway facility, near MW-4A located southeast of the Stickney

Well and around MW-6A located northeast of the Stickney Well.

The extent of contamination in the area between Stickney Well and

MW-4 is unclear. The need for determining the extent of source

control at any of these locations depends on the type, location

and extent of the contamination and on determining if a source,

in fact, exists.

The source control measures may be broadly grouped into

three categories: (1) excavation/removal, (2) in-situ treatment,

(3) source elimination. Generally, excavation/removal is more

cost effective than in-site treatment where contamination is of

relatively high concentration, localized and removable by

conventional means. In-site treatment is generally more cost

effective than excavation/removal where organic materials are of
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S
relatively low concentrations and dispersed over a wider area.

Alternative in-site treatment measures include soil venting and

biological treatment.

Available data indicate that there may be a source of

contamination in the vicinity of GZA wells 7 and 15. It is not

known whether or not the contamination in this area results from

soils that had been previously saturated from a contaminant spill

or from liquids currently contained in drums or underground

storage tanks. Nonetheless, it is apparent that source control

involving excavation/removal of contaminant materials may be

required in this area. However, additional sampling in this

vicinity is required to determine if there is now a source of the

contamination and the type of control measures, if required.

This sampling should involve analysis of soil samples as well as

analyses of any materials residing in nearby tanks or drums.

The investigation should also address the plant facilities,

processes, operation and history. Once the contamination source

or sources have been identified, these sources should be

remediated.

It is also recommended that soil cores in the vicinity of

MW-6A and MW-4 be obtained and analyzed to determine whether

there may be continuing sources of contamination at those

locations. The need for and type of source control in these

areas may be deteimined after soil samples have been analyzed.
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If adequate data are not obtained to properly characterize

the extent and nature of contamination sources, it is possible

that unnecessary expenditures would be made to alleviate apparent

contamination sources unnecessarily or that actual contamination

o! sources will not be fully alleviated, thus negating the

effectiveness the overall remedial program.

5.3 Control of Contaminant Migration

Remediation of underlying ground water to achieve background

water quality conditions will require some type of ground water

recovery and treatment system. The recovery system would consist

of one or more recovery wells installed to a depth that would

maximize efficiency in removing contaminated ground water. The

pumping rate and design of the recovery wells would be

established to efficiently capture contamination within the

designated zone of interest for a particular well.

A diagram illustrating the vertical distribution of

different types of contaminants appears on Figure 5-1. A shown,

lighter contaminants (LNAPLs) float on the surface of the ground

water whereas denser materials (DNAPLs) sink to the bottom of the

aquifer and may penetrate fractures in the bedrock. Other

contaminants may be distributed throughout the depth of the
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aquifer. Thus, it may be important that the vertical profile of

the contaminant plume be carefully defined to- effectively

delineate the true extent of any contamination.

As discussed in Section 4.0, there is evidence of

contamination in the rear of the GE facility. However, there are

several significant uncertainties regarding the nature and extent

of contamination in other areas. First, there may be separate or

connected contamination plumes a three or more other locations C

around the Stickney Well. In addition, since only one bedrock

well has been drilled and sampled, it is possible that there may

be other pockets of DNAPLs in lower portions of the aquifer. It

is also unclear whether the contamination around MW-4 is a

separate contaminant source or whether it is ane ension of the

contamination found around Stickne Well and adjacent to MW-7.

Additional data concerning the vertical and aerial

distribution of the contamination plumes must be established

before the number, design, depth and locations of recovery wells

can be determined. It may also be necessary and advantageous to

conduct ground water modeling to simulate alternative recovery

schemes to assure the most cost-effective recovery system. If

additional data are not obtained prior to design of the recovery

system, contaminant recovery may be inefficient or ineffective,

and significant excessive costs for recovery may be expended.
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5. 4 Treatment of Recovered Ground Water

The cost effectiveness of alternative treatment systems

depends on the characteristics and volume of water requiring

treatment and the treatment level requirements. Treatment of

volatiles found in the vicinity of the Stickney Well will likely

require some type of air stripping and/or carbon absorption

system. In addition, it may also be necessary to provide pre-

treatment to remove suspended or dissolved inorganics, and to

provide treatment of air emissions.

The number and locations of individual ground water

treatment systems must also be carefully evaluated. This number

will depend on the locations and pumping rates of recovery wells

and the location of the discharge point. If more than one

recovery well is installed, it would be necessary to evaluate the

relative cost-effectiveness of providing individual treatment

systems for each recovery well, versus providing a centralized

treatment system to accommodate flows from all of the wells.

In order to determine the most cost-effective treatment

system, it will first be necessary to establish the required

treatment level, which will depend on the point of discharge.

Alternative discharge points could include surface water

discharge, ground water injection, discharge to nearby sewers, or
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industrial reuse. The water quality requirements f or each of

these alternatives should be established in order to determine

the desired means for disposing of treated water.

After the appropriate treatment means and level are

determined, treatability studies should be conducted to provide

data for designing the most cost-effective system. This study

will involve bench-scale analyses of contaminated ground water

samples to determine treatabilities. Once these analyses are

completed, cost estimates for various treatment alternatives

should be made to establish the most cost effective design.
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SECTION 6.0
CONCLUSIONS

This section presents major conclusions drawn from analyses

presented in previous sections of this report. Details and

background concerning these conclusions may be found in preceding

sections. These conclusions are as follows:

1. There are 27 known current solvent users within a 1/2 mile

radius of the Stickney Well. Of these facilities, 21 were

operating prior to 1979. Companies currently using solvents

other than TCE or PCE in general operating procedures may

have used TCE or PCE in the past, since these substances

were commonly used as industrial solvents, but now have been

eliminated in many cases. Many of these solvent users may

be located within the well's zone of influence and,

therefore, are possible sources of contamination.

2. Volatile organic compounds (VOCs) exist behind the GE-

facility around monitoring wells GZA-7 and 15. The source

and extent of this contamination as well as its impact on

Stickney Well are presently uncertain.

3. VOCs were found around monitoring wells MW-4 and 6A, and

aroun: the Stickney Well. The sources and extent of this
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contamination is also- uncertain. There are no data

concerning contamination levels in the area between the

Stickney Well and MW-4. In addition, only limited data are

available defining the vertical profile of contamination,

particularly immediately above bedrock. Therefore, the

effectiveness of actions at the GE facility is not

determinable based on presently available data.

4. Various alternative actions exist for improving ground water

quality, such as source control, and recovery and treatment

of contaminated ground water. Additional data concerning

the extent, trends, and impacts of ground water

contamination in the areas of uncertainty are required to

determine the optimal remedial method. Data should be also

obtained to definitely establish all sources of

contamination, since remedial measures _woulJ not be

effective if contamination sources are accuratelycatined.

Finally, analyses are required to determine the best

approach.
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SECTION 7.0
RECOMMENDATIONS

Since this is an interim report based on limited available

data, ERM recommends that appropriate and agreed upon

investigations needed to obtain data for selecting and designing

cost-effective remedial measures proceed.
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INTRODUCTION

The following report presents the results of an

investigation to identify possible contamination sources in the

vicinity of the Stickney Well in North Reading, Massachusetts.

The investigation was conducted by ERM-New England, Inc. over an

eight week period between February and April of 1987. The

objective of this investigation was to identify companies that

are possible sources of contamination at the Stickney Well in

North Reading.

1.1 Background

The Stickney Well is located in the southwestern section of

North Reading, Massachusetts approximately 400 feet east of the

Wilmington town line (see Figure 1). In December 1978, the

wellfield, which is a public water supply for the Town of North

- Reading, was shut down due to contamination by two volatile

organic compounds. The detected concentrations of

tetrachloroethylene, also known as perchloroethylene (PCE) and

trichloroethylene (TCE) in water samples collected by the

Massachusetts Department of Environmental Quality Engineering

(DEQE) exceeded existing water quality standards for these

constituents. The well is bordered by over 40 industries located

on nearby Fordham tRoad and Concord Street.
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After discovering the contamination, hydrogeologic

investigations and site inspections were conducted in the

wellfield area by the Town of North Reading and the DEQE. The

results of the investigations suggested a link between the GE

property and the wellfield contamination. The investigations

conducted by DEQE in 1979 indicated that at least four other area

companies used degreasing solvents consisting of halogenated

organic compounds in varying amounts. No conclusive evidence to

indicate the contaminant source(s) location was found.

1.2 Scope and Purpose

The purpose of this investigation was to identify possible

sources of contamination to the Stickney Well. The study area

included all companies located within a one-half mile radius of

the well. This consists of all companies on Fordham Road and

Concord Street. Hydrogeologic connection between the company and

the Stickney Well was not a consideration for inclusion in this

investigation. The study is not intended to locate specific

sources of contamination, but to raise possibilities of

contamination sources.

1.3 Organization of Report

IL This report is organized into six sections including the

introduction (Section 1.0). Section 2.0 discusses the

investigation procedures followed and the information sources

used. Section 3.0 presents a general overview of the study area.

2
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Section 4.0 discusses some . common solvents and the primary

mechanisms for well contamination. Section 5.0 briefly discusses

the history of the well contamination and various investigations

conducted to date. Section 6.0 presents an overview of the

results of the investigation as well as descriptions of

individual facilities, called "Industry Profiles," in the study

area. Section 7.0 presents our conclusions regarding the

involvement of area companies in the wellfield contamination.

The base map (Figure 2) identifies the companies with known

locations included in the study area. Figure 2, entitled

"Location of Industries in Study Area," can be found in a map

pocket in the back of this report. The number identifying each

company on the base map correlates with the number on the matrix

(Table 1) and the Industry Profile Sheets presented in Section

6.0.
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INVESTIGATION PROCEDURES AND SOURCES OF INFORMATION

2.1 Investigation Procedures

ERM conducted the Stickney Well investigation as follows:

1. ERM visited the study area and conducted a "windshield

survey" which included a visual inspection of the area, a

compilation of photographs of area industries and notations

on current operations and correct locations of facilities.

2. ERM reviewed topographic maps, aerial photographs and

town property maps of the study area and a constructed

basemap.

3. ERM reviewed available relevant information on area

industrial practices and hazardous substance activities.

The information, which was collected from federal, state and

local sources, is described in Section 2.2.

4. ERM visited the GE Wilmington plant and interviewed the

Plant Engineer responsible for environmental compliance

activities at the site. The history of the well

contamination problem, previous site investigations and past

and present waste management practices at GE were discussed.

A site inspection of the facility and adjacent wetlands was

conducted and photographs were taken at relevant locations.

U. 4
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This information is incorporated in the industry profile on

GE in Section 6.0.

5. ERM compiled and summarized all the information and

identified potential contaminant sources. This information

is presented in Table 1 and Figure 4.

2.2 Information Sources

A variety of information sources were checked for relevant

information on industrial practices and hazardous substances used

during this investigation. These sources include federal and

state environmental agency files, local maps and permits, aerial

photographs and other studies on the Stickney Well. A breakdown

of the specific information sources is presented below:

U. S. Environmental Protection Agency

o CERCLIS (March, 1987)

o 103C Reports (incorporated into CERCLIS)

o Massachusetts TSDF Permit Status Printout (April, 1987)

Massachusetts Department of Environmental Quality

Engineering

o Hazardous Waste Activity Printout (February, 1987)

o Individual Facility Files (LQG's and TSDF's)

o LQG Annual Reports

o Town Files (North Reading and Wilmington)

5
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o Water Supply Protection Atlas (WSPA) Overlays

o NPDES Permit Files

o Subsurface Discharge Permit Files

o Sites and Spills Database (February, 1987)

Wilmington and North Reading Sources

o Fire Department - Underground Storage Tank Permits

o Building Department - Building Permit Data

o Assessors Office - Tax Maps

Additional Information Sources

o U.S.G.S. topographic maps of the study area (Wilmington

and North Reading 7.5 minute quadrangle).

o Aerial photographs of the study area taken in March

1970, May 1978 and June 1979. (Aerial photographs are

included in Appendix A).

o Two consultant reports concerning the Stickney Well

contamination (referenced in the bibliography):

Camp, Dresser and McKee, November 1986.

Goldberg, Zoino Associates, September 1986.

o Massachusetts Directory of Manufacturers, 1986 - 1987.

6
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The information obtained from these sources is presented in

the Individual Industry Profiles found in Section 6.0. Table 1,

entitled "Potential Contributors to the Stickney Well

Contamination," summarizes the key information obtained from

these sources.
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GENERAL DESCRIPTION OF THE AREA

3.1 Description of Study Area

The Stickney Well is located in the southwestern section of

North Reading approximately 2,500 feet east of Route 93, 400 feet

east of the Wilmington/North Reading town line and 2, 000 feet

north of Concord Street (see Figure 1). The study area includes

the industrial development along Fordham Road (Wilmington

Industrial Park) and along Concord Street between Route 93 and

Park Street. This consists primarily of the industries and

businesses located within a half mile radius of the well. About

one third of the industries included in this investigation are

located in Wilmington. The remainder are located in North

Reading. The development north of the well along Park Street,

and east of the well along Redmond Avenue and Park Street, is

residential.

3.2 Topography

The Wilmington Industrial Park located on Fordham Road and

the industrial development along Concord Street are located in a

relatively flat, low-lying area on the North Reading/Wilmington

town line. The Stickney Well is situated in a northwest-

southeast trending valley with the ground surface elevation

rising from about 78 feet above mean sea level (MSL) near the

well to greater than 100 feet above MSL along topographic ridges
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northeast and southwest of the well. Aside from the development

along Concord Street, Fordham Road and Park Street, the land

within the boundaries of the study area is largely undeveloped

wetlands. The closest surface water bodies are Furbish Pond,

adjacent to the Stickney Well, and the Ipswich River, which runs

along the southern side of Concord Street. Most of the study

area is located within the watershed which recharges the Stickney

Well under pumping conditions. A large number of industries

identified are located within the zone of influence of the well

during normal pumping conditions.

3.3 Historical Development in Study Area

Nearly all of the industrial development within the study

area occurred after the Stickney Well was constructed in 1965.

About one quarter of the 47 companies located in the study area

were present before 1970. About 26 of the 47 companies moved

into the study area between 1970 and 1979. Nine of the 47

companies included in this investigation were established after

1979. Over 80% of the companies (39 out of 47) included in this

investigation were established in the study area prior to the

discovery of contamination in the Stickney Well in 1979.

Prior to the industrial development, much of the area was

used for gravel and sand mining. Some ot the roadways used for

the mining operations are evident in aerial photos taken in the

early 1970's. See photos in Appendix A. A 1979 aerial photo of

9
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the study area shows an expanse of land south of the Fordham

Road/Concord Street intersection in Wilmington which appears to

be a gravel pit. This area may still be used for extractive

purposes. The North Reading Fire Chief reported that plans for

developing and sewering this gravel pit area are underway.

Recent aerial photos also show an area north of the Aleppo Temple

and south of Park Street which is used for extractive purposes.

During a site visit, it was determined that the site is actually

a rock-crushing operation.

A 1970 aerial photo of the study area shows an unpaved

gravel road extending east from GE's parking lot to an open area

adjacent to Furbish Pond and curving around to the Stickney Well.

According to GE personnel and U.S. Geological Survey topographic

maps (photorevised in 1979), this area was used for gravel

mining. All vehicles historically had unrestricted access to

this gravel road via GE's entrance roadway- off Concord Street

next to the Roadway Trucking Terminal. This road has been

overgrown and is no longer in use. The date after which this

roadway ceased to be used is unciertain.

10
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OVERVIEW OF SOLVENTS AND PATHWAYS FOR WELL CONTAKINATION

4.1 Description of Common Solvents

Tetrachloroethylene (PCE) , 1, 1, 1-trichloroethane (TCA) and

trichloroethylene (TCE) are common chlorinated hydrocarbons. They

have a variety of uses as solvents, metal and fabric cleaners and

degreasers. TCE is also used extensively in lacquers, paint

thinners, printing inks and refrigeration products. Four other

hydrocarbons commonly used for the same industrial applications

are toluene, xylene, 1,2-dichloroethylene and dichloroethylene.

Because of their wide use as metal degreasers and solvents,

PCE, TCE, TCA, 1,2-dichloroethylene and dichloroethylene are

commonly found in industrial and motor waste oils. Additionally,

toluene and xylene are major components of gasoline and motor and

fuel oils.

Under certain conditions in soil and ground water, PCE, TCE

and other chlorinated hydrocarbons have been shown to undergo

extensive biodegradation, generally:

cis 1,2 dichloroethylene
PCE TCE trans 1,2 dichloroethylene vinyl chloride

1,1 dichloroethylene

AND

1,1,1-trichloroethane 1,1-dichloroethane chloroethane
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Because of these chemical degradations it is not unusual to find

one or more of the lighter compounds associated with TCE and PCE

in a spill area.

All the seven above mentioned compounds are currently and

have historically been produced in large quantities (millions of

gallons and pounds) in the United States. The products are

widely available as commercial grade solvents and degreasers, and

are sold in a variety of forms and amounts. The commercial grade

products rarely contain pure compounds and often have significant

percentages of impurities. The impurities generally consist of

the lighter chlorinated hydrocarbons and the breakdown products

mentioned above.

4.2 Primary Mechanisms for Well Contamination

The contamination in the Stickney Well is a result of

contaminated ground water. Ground water contamination in the

study area is primarily caused by the leaching of contaminants

down through the overlying soil. There is the additional

possibility of contamination through the infiltration of

contaminated surface water in the wetlands surrounding the well.

Contaminants are deposited in the soil and water by three primary

mechanisms:

o controlled or regulated waste disposal,

o uncontrolled disposal and dumping, and

o leaking tanks and accidental spillage.

12
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The remainder of this section will present examples of the

three mechanisms for contamination.

Controlled or regulated waste disposal includes such things

as septic systems, sanitary and permitted industrial leach fields

and NPDES outfalls. All four types of controlled disposal are

present in the study area. In fact, since the area is not

sewered, all facilities use septic systems that could impact the

well if they are located within the zone of influence.

Uncontrolled waste disposal and dumping includes unpermitted

leaching fields, unpermitted dry wells, discharge of hazardous

substances into septic systems, and "midnight dumping."

"Midnight dumping" is the practice of dumping or discharging

solid waste or hazardous substances into the environment without

knowledge or consent of a regulatory agency. This. category

includes the disposal of solvents or other chemicals by

discharging or dumping them on the ground or by routing

laboratory, garage or roof drains into the ground.

The third mechanism by which contaminants are discharged

into the environment is through the release of substances from

leaking above ground tanks, underground storage tanks, product

lines or by accidental spillage of chemicals during transport or

container transfer.

13



REGULATORY ACTIVITIES AND INVESTIGATIONS

5.1 History of The Stickney Well and Contamination

The Stickney Well

The Stickney Well was constructed in 1964 with an installed

pumping capacity of 450 gallons per minute (gpm) or 0.648 million

gallons per day (mgd) . Between 1970 and 1978, the pumpage from

the Stickney Well averaged 0.258 mgd. A redevelopment program

was attempted in February 1978 to correct a problem with

excessive sand pumping. Following this unsuccessful attempt, the

Town of North Reading's consultant, Camp, Dresser and McKee (CDM)

recommended the construction of a new well near the Stickney

Well.

Review of Well Contamination

DEQE analyses of water samples collected in 1976 from the

Stickney Well showed detectable concentrations of TCE. Following

the discovery of the well contamination, the DEQE conducted at

least two site inspections at the Wilmington Industrial Park.

In August and September 1976, DEQE conducted an inspection of the

Industrial Park to determine which facilities stored or used TCE.

These inspections revealed that General Electric and Datametrics

had used or stored TCE in the past. - Solvents purchased by

Datametrics in 1975 included TCE and chlorothane-NU. DEQE

indicated that solvents stored by Dynamics Research in 1975

14

The



included acetone, alcohol, methyl ethyl ketone, xylene, freon and

unknown acids. Compugraphics Corporation stored and used

chlorothane-VG in 1975.

The Town of North Reading first learned of the contamination

of the Stickney Well in December, 1978. Water quality analyses

conducted by the Town and DEQE indicated the presence of TCE and

a second unidentified halogenated compound in significant

amounts. The second contaminant was subsequently identified as

PCE. The well was shut down on December 28, 1978 at DEQE's

advisement, and has since been used only for collection of water

samples for laboratory analysis.

Following closure of the Stickney Well, the Town of North

Reading collected additional water samples from nearby test

wells. Contaminants found in the Stickney Well and in adjacent

monitoring wells included: TCE, PCE, acetone, 1,1,1-

trichloroethane, toluene, 1,2-dichloroethane, 1,1-

dichloroethylene, 1,1-dichloroethane, 1,2-dichloroethylene and

vinyl chloride. TCE concentrations in the samples ranged from

non-detectable levels to 937 micrograms per liter (ug/l), which

is equivalent to parts per billion (ppb). DEQE contacted GE

officials in January 1979 and quality samples from various

locations around the plant were collected and analyzed. The

resulting analytical data are summarized below (all

concentrations in ppb):
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fe
Sample Location

Five Waste Holding
Tanks

GE non-contact
cooling water 001

GE non contact
cooling water 002

Stormwater Drain
located 2000 Feet
East of Fordham Road,
Concord Street
intersection

PCE

6 to 968,000

1100

TCE

<4 to 81,700

ND

ND10

8 ND

ND = non-detectable

In February of 1979, DEQE made site visits to nine of the

industries located in the Wilmington Industrial Park on Fordham

Road. These were as follows:

Datametrics Company

M. W. Carr

Volkswagen Corporation

K-Z Corporation

Compugraphics Corporation

E. I. Dupont DeNemours Company

Dynamics Research Corporation

General Electric Company

Converse Rubber Corporation
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The memorandum on the visits (Appendix B) states that "The

purpose of the visits was to determine which industries were

using degreasing agents, specifically, trichloroethylene." Five

companies reported using degreasing agents and other chemicals in

varying amounts. The memo reported that only GE used TCE, but

its use was discontinued in 1975.

In July and August of 1983, DEQE made a series of site

inspections at 24 facilities on Concord Street in North Reading.

The facilities were visited for information on industrial and

hazardous waste generation. Facility representatives were

interviewed to determine what chemicals were used or stored, what

type of operation was involved, how wastes were handled and the

location of underground storage or holding tanks. The results of

these site visits, which are summarized in the individual

facility profiles in Section 6.0, reveal that several facilities,

in particular the trucking terminals, used various degreasers and

had large underground storage tank (UST) capacities.

On October 25, 1985, the Town of North Reading, DEQE and CDM

met to discuss the Stickney Well contamination investigation and

to coordinate field activities. Between October 1985 and January

1986, the DEQE visited seven industries on Fordham Road for the

purpose of conducting site investigations pertaining to the

contamination .of the Stickney Well in North Reading. The

industries visited included:

17
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o General Electric

a Dynamics Research Corporation

o Converse Rubber Corporation

a Compugraphics Corporation

o E. I Dupont DeNemours Company

o Honeywell Corporation

o Datametrics Corporation.

The results of these site visits are summarized in the individual

facility profiles in Section 6.4. Some of the key findings

include the following:

0 No industries currently use TCE.

o Because Dupont has had to pump water out of their two

500-gallon underground concrete spill containment tanks

it is possible that these tanks are not leak-free.

DEQE believes that the water in the tanks could

possibly be ground water. If ground water is leaking

in, the potential would exist for any contaminants from

spills contained in the tanks to leak out.

o Honeywell, which began operating in 1981, uses solvents

including isopropanol, acetone, PCE and petroleum

nap htha.

o Converse removed two underground gasoline storage tanks

- in the Spring of 1984.

18
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o Dynamics Research stores and uses 1,1,1-

trichloroethylene, hydrofluoric acid, isopropyl alcohol

and acetone.

o Datametrics stores and uses 1,1,1-trichloroethylene in

large quantities. A 7,000-gallon UST is used to store

photochemical waste.

Concurrent with DEQE 1985 site inspections, the Town's

consultant, CDM, conducted an investigation of the nature and

extent of contamination at the Stickney Well to determine if the

well could be reclaimed as a viable water supply source. This

investigation was funded by the Massachusetts DEQE through its

Water Supply Contamination Correction Program (Section 18 and 19

of Chapter 286 of the Acts of 1982). CDM reviewed available data

and reports, installed 18 monitoring wells and conducted water

quality sampling and analysis to identify contaminant plumes and

potential sources.

CDM's draft "Report on Contamination of the Stickney Well"

released in November 1986 identifies three separate contaminant

plumes. The major plume emanates from a source or sources

southwest of the Stickney Well and contains high concentrations

of TCE and PCE. The second contaminant area is north of Fordham

Road and south of Park Street, located on property owned by

Aleppo Temple about 1200 feet north of Datametrics. Low levels

of volatile organics were detected in ground water samples from a
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monitoring well in this area. The third contaminant area is

located on property leased by Honeywell, where very high

concentrations of xylenes and other hydrocarbons were detected in

a ground water sample from a monitoring well in this area.

CDM's draft report recommends that the Town pursue

reclamation of the Stickney Well and estimates a late 1991 on-

line date. The work required to bring the well on-line would

include treatment of the contaminated ground water and other well

refurbishing which would be required regardless of the

contamination. CDM also recommends installation of additional

monitoring wells to assess the presence or absence of any

contamination along Concord Street and Hallberg Park and to

determine the nature and extent of the xylene contamination on

Honeywell property.

5.2 Current Investigations

In June 1986 General Electric Company initiated their own

site investigation in response to a letter from DEQE, dated June

17, 1986, titled "Notice of Responsibility, Pursuant of

Massachusetts General Law Chapter 21E." GE retained a

hydrogeologic consultant, Goldberg-Zoino & Associates, Inc. (GZA)

to conduct 'a preliminary site investigation assessing the

possible contributions of GE to the contamination of the Stickney

Well and the GE property. GZA completed Phase I of the

investigation 'in September 1986 and submitted a report to DEQE
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which recommended the installation of 13 additional monitoring

wells to investigate the extent of TCE and PCE contamination at

the GE site. The results of this second phase of the

investigation are pending.
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RESULTS OF INVESTIGATION

6.1 Description of Summary Matrix

A summary of companies identified in this investigation is

presented in matrix format in Table 1, which is entitled,

"Potential Contributors to Stickney Well Contamination." The

matrix is divided into 16 columns, each with a heading, and 48

rows which correspond to the companies identified. The listing

of companies is based on geographics. Compugraphics appears

twice (#4 and #16) because of its multiple building locations.

As previously mentioned, the number on the matrix corresponds

with the number on the base map, Figure 2, located in the rear

pocket of this report.

General information such as the company's product or

service, date of occupancy and proximity to the well is presented

in the first seven columns of Table 1. The next eight columns

present information obtained from various sources used during the

investigation. The comments/remarks column contains pertinent

information which could not be classified under the other

headings.

Some of the industries included on the matrix are no longer

in the area and a few of the facilities were constructed after

the Stickney Well contamination was discovered. However, for

purposes of identifying all possible sources of well

22
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contamination, both former industrial occupants and firms

established since 1974 are included in this investigation.

6.2 Summary of Industries in the Study Area

Table 2 presents a summary of all current and former

industries in the study area, based on the information shown on

the matrix (Table 1). A total of 47 industries were identified

occupying 54 different sites. Of the 47 industries studied, 33

were present prior to the discovery of the Stickney Well

contamination in late 1978.

The information presented in Table 2 is presented visually

in Figure 4, located in the rear pocket of this report. Figure 4

is color-coded to show the locations of possible sources of

Stickney Well contamination, such as the locations of known

solvent users and the locations of industrial leaching fields.

As shown - on this figure, there are numerous possible

contamination sources around the Stickney Well.

In general, all of the industries in the study area have

septic tanks and sanitary leaching fields. Only one industrial

leaching field was identified in the vicinity of the Stickney

Well. The leaching field is an unpermitted discharge site

belonging to Datametrics. Of the 47 total industries, 27 are

known solvent users and 14 companies report no activities

involving hazardous substances.
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6.3 Reported Spills in the Study Area

Table 3 is a summary of all reported spills in the study

area. The information in Table 3 was taken from the DEQE Spill

Files. Reported spills include both those reported at a specific

site and those that occurred in the roadways. As shown, there

have been a total of 13 reported spills in the study area since

1979. Since there was no spills database before 1979, there are

no records of spills that occurred before this time.

6.4 Individual Industry Profiles

Each of the 47 companies are discussed separately in this

section. Key information on a company is presented in outline

form on an "Industry Profile Sheet." If available, photographs

of that company are attached to the industry profile. For a

number of industries, a narrative which discusses that company in

greater detail follows the industry profile. As previously

mentioned, the matrix identification number on each "Industry

Profile Sheet" is keyed to the numbers on Figures 2 and 4.
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Matrix ID #1

INDUSTRY PROFILE

Company Name: Honeywell Corporation

Number Employees: 1500

Product/Service: Electronic parts assembly and testing. Photo
processing.

Address: 110 Fordham Road

Date of Occupancy: 1981 to present. No previous owner

Proximity to Well: 3/8 Mile

Hazardous Materials/Hazardous Waste Activities:

o Large quantity generator, MAD980733828, Notification date
December 17, 1982

o Generates 2 drums hazardous waste/quarter. Waste collected
and disposed by licensed hauler.

o Solvents (isopropanal, acetone, PCE, naptha) used on-site,
some disposed in septic leaching field.

o Approximately 600 gallons waste oil, potassium hydroxide,
ammonium hydroxide generated annually.

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Included in October 30, 1985 DEQE site visit related to the
Stickney Well Investigation.

Le



HONEYWELL CORPORATION

Overview of Facility

Honeywell Corporation is located at 110 Fordham Road in the
Wilmington Industrial Park., approximately 3/8 of a mile from the
Stickney Well. Operations at the Honeywell facility include
electronic parts assembly and testing and some film processing
and printing. Honeywell leases the property and the building but
is the original and only occupant of the site since its
construction in 1981.

Review of Razardous Substance Activities

Honeywell Corporation is a large quantity hazardous waste
generator, DEQE Number MAD980733828. Hazardous waste is
generated in the non-chemical labs and in the photo processing
area. Approximately two 55-gallon drums of waste is generated
per quarter. The waste is picked up and transported by a
licensed waste transporter.

Solvents are used at the Honeywell facility to clean the
press room machine and the other small machinery. The solvents
used include: isopropanol, acetone, PCE and petroleum naptha. No
recovery of solvent waste was noted by the DEQE in their October
1985 site inspection. DEQE noted that some of the solvent waste
may be deposited into sinks and would eventually end up in the
septic leaching field.

No underground or above ground fuel or waste oil tanks exist
at the Honeywell site.

The DEQE stated in an October 19, 1985 memo that they do not
believe that Honeywell is a major contributor the the Stickney
Well contamination, but that they recommended further
investigation into the site.



Matrix ID #2

INDUSTRY PROFILE SHEET

Company Name; Volkswagen Corporation

Number Employees: 75

Product/Service: Parts Distribution and Regional Adminstration

Address: 100 Fordham Road, Wilmington

Date of Occupancy: 1968-Present

Proximity to Well: 3/8 Mile

Hazardous Material s/Hazardous Waste Activities: No wet
processess where degreasi ng agents or any other chemicals would
be discharged.

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Parts Distribution and Offices only

o Visited by DEQE during February 1979 visit of Wilmington
Industrial Park.



Matrix ID #3

INDUSTRY PROFILE SHEET

Company Name: K.E.V Electronics

Number Employees: Unknown

Product/Service: Semiconductor Research

Address: 260 Fordham Rd., Wilmington

Date of Occupancy: 1969-1972

Proximity to Well: 5/16 mile

Hazardous Materials/Hazardous Waste Activities:

o Used self-contained acid neutralization system to treat
Sliquid industrial waste (15,000-gallon capacity)

o Sol vents used on-site include 1,1,1-trichloroethane and TCE

Underground Tanks: 15,000-gallon holding tank constructed in
1968.

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks: DEQE visited site in November 1983 and sampled
waste In holding tank. Results indicated presence of 56 ppb 1,1-
DCA; 140 ppb 1,1,1-TCA; and 26 ppb TCE.



Matrix ID #4

INDUSTRY PROFILE SHEET

Company Name: Compugraphics Corp.

Number Employees: Unknown

Product/Service: Computer, Assembly

Address: 260 Fordham Road, Wilmington

Date of Occupancy: 1972-1982

Proximity to Well: 5/16 mile

Hazardous Material s/Hazardous Waste Activities:

o DEQE Hazardous Waste Activity Printout indicates that this
facility is a LQG, MAD000637983, Notification Date 8/12/80.

o No annual reports for this facility on file.

Underground Tanks: 15,000-gallon holding tank (reportedly not
used)

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Compugraphics stated to DEQE on their 11/83 visit that they
never used the 15,000-gallon holding tank. Compugraphics
also stated to DEQE that any wastes present in tank had been
left.

o DEQE tol d Compugraphics to take care of the tank-outcome
unkn'own.



COMPUGRAPHICS

Overview of Facility

During the period from 1972 and 1982 Compugraphic
Corporation's computer assembly facility was located at 260
Fordham Road in the Wilmington Industrial Park, approximately
5/16 of a mile from the Stickney Well. Compugraphics has three
other facilities in the area at 66,55 and 35 Concord Street in
North Reading (5/16 to 7/16 of a mile from the Stickney Well).
The Concord Street facilities are involved in the manufacture of
computerized photo-typesetting equipment.

Review of Hazardous Substance Activities

Compugraphics is a large quantity generator, DEQE number
MAD000637983. The hazardous waste generated at each
Compugraphics facility is reported as follows:

66 Concord Street - Photochemical waste (acid and NaOH)
55 Concord Street - Paint waste and thinner (1,1,1-

trichl oroethane)
35 Concord Street - Photochemical Waste

260 Fordham Street - No hazardous waste reported

A 1982 annual report to DEQE stated that approximately
10,000 gallons of waste was generated annually from the
facilities. DEQE inspected the three Concord Street facilities
in December 1985 as part of the Stickney Well contamination
investigation. A memo dated December 4, 1985 stated that "at
(that) time, the writer does not believe that these sites are
major contributors to the contamination of the Stickney Well".

A 1983 DEQE site inspection of the Fordham Road site noted
the presence of a 15,000 gallon holding tank containing an acid-
neutralization system. Compugrahics stated that the tank and
chemicals were the property of the former site occupant - K.E.Y.
Electronics and that Compugraphics never used the tank. DEQE
requested that the tank be emptied and cleaned; the outcome of
the request is not known.
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Matrix ID #5

INDUSTRY PROFILE SHEET

Company Name: Pixel Computer

Number Employees: Unknown

Product/Service: Microcomputers

Address: 260 Fordham Road, Wilmington

Date of Occupancy; C. 1984 - 1985

Proximity to Well: 5/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o No known hazardous waste activities.

o SIC 3573 (Electronic Computing Equipment)

Underground Tanks: Not known

NPDES or Subsurface Discharge: None

- Spill Events: None

Comments/Remarks: Listed in 1986-1987, Massachusetts Directory
of Manufacturers, published by Commerce Register, NJ.
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Matrix ID #6

INDUSTRY PROFILE SHEET

Company Name: Keytek Instruments

Number Employees: Unknown

Product/Service: Unknown

Address; 260 Fordham Road

Date of Occupancy: 1986-present

Proximity to Well: 5/16 mile

Hazardous Material s/Hazardous Waste Activities:

o No known hazardous waste activities.

Underground Tanks: Not known

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Moved into building in July 1986.



Matrix ID #7

INDUSTRY PROFILE SHEET

Company Name: Datametrics
Industries

Number Employees: 180

Company, Division of Dresser

Product/Service:
measurement systems

Manufacture encoders and pressure vacuum

Address: 340 Fordham Road

Date of Occupancy: 1970-present. From 1970-1973: the front half
of the building was leased to Mechanics for Electronics, a
stripchart recorders company.

Proximity to Well: 5/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o Large quantity generator, MAD087142824, Notification date
August 1, 1980

o Generate approximately 4200 lbs, 1,1,1 trichloroethane; 2500
lbs TCE; 1800 lbs waste oil/yearly

o Chlorinated solvent waste sto'red inside the facility in
drums and recycled by vender. Approximately 1 drum/month
generated.

o Photo chemical
holding tank,
into this tank.

waste stored in 7000 gallon underground
prior to 1980 some solvent waste was going

Underground Tanks:

o 7000 gallon concrete waste-water holding tank containing
photo lab. rinse effluent. The contents of the tank are
periodically collected by a sewer sdrvice company and pumped
into a MDC sewer. A 1980 DEQE investigation showed the
presence of TCE and 1,1,1 trichloroethane in the waste
water.

NPDES or Subsurface Discharge: None -

Spill Events: None

Comments/Remarks:

o Included in February 1979 and November 6, 1985 DEQE site
inspection, related to the Stickney Well Investigation.



DATAMETRICS COMPANY, DIVISION OF DRESSER INDUSTRIES

Comments/Remarks: (con't)

o TCE has been used extensively since 1970 at this facility.

o Discharge to sanitary leach field analyzed by DEQE in 1979.
Analysis showed levels of benzene, toluene and 1,1,1
trichloroethane in the sample.

o DEQE has recommended further investigation of Datametrics to
determine if the site is a contributor to the Stickney Well
Contamination.
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DATAMETRICS CORPORATION

Overview of Facili-ty

Datametrics Corporation, a division of Dresser Industries,
is located at 340 Fordam Road in Wilmington Industrial Park
approximately 5/16 of a mile from the Stickney Well. Operations
at the Datametrics facility include the production of encoders
and pressure vacuum measurement systems.

Datametrics currently leases the property from the John
Hancock Corporation. The building was constructed on undeveloped
land in the 1960's. Originally the building was divided into two
parts. The front portion of the building was leased to Mechanics
for Electrons, a strip chart recorder manufacturer, the rear
portion of the building was leased to Datametrics. In 1973,
Mechanics for Electronics vacated the front half of the building
and Datametrics assumed the lease of the complete building.

Review of Hazardous Substance Activities

Based on DEQE reports dated February 1979 and November 1985,
it was determined that Datametrics has historically used large
quantities of 1,1,1-Trichloroethane and Trichloroethylene (TCE)
in various manufacturing and welding processes. Additionally,
Prior to 1980 solvent-based cutting oils were used in the machine
shop. The solvents are stored in 55 gallon drums inside the
plant. Waste solvents are collected in drums and stored inside
the plant until they are removed by a licensed hauler.
Approximately 4200 lbs of 1,1,1 trichloroethane; 2500 lbs of TCE
and 1800 lbs of waste oil are generated annually as waste. In
thei.r 1979 plant visit, DEQE noted that some of the solvent waste
was being disposed of in plant sinks. A sample of discharge to
the sanitary leach field detected levels of benzene, toluene and
1,1,.1,-trichloroethane.

Datametrics stores photo-chemical waste, generated from the
photo lab rinse effluent in a 7000 gallon concrete underground
holding tank. The underground tank Is emptied by a sewer service
company when the volume reaches 6000 gallons. The waste is
transported off-site and discharged in to a Metropolitan District
Commission Sewer. Samples of the photo lab waste were analyzed
by the DEQE in 1980. The samples showed levels of TCE and 1,1,1
trichloroethane. Following this discovery, Datametrics sealed
off all inflow points to the holding tank with the exception of
that from the photo lab.

The 1985 DEQE site report on Datametrics concluded that
further investigation of the site would be necessary to determine
if Datametrics is a contributor to the Stickney Well problem.



Matrix ID #8

INDUSTRY PROFILE SHEET

Company Name: General Electric Company

Number Employees: 1500

Product/Service: Aircraft Instruments Dept.

Address: 50 Fordham Road, Wilmington, MA

Date of Occupancy: 1971-Present

Proximity to Well: 3/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o LQG ID # MAD 053449393
o Uses variety of halogenated solvents and chemicals.
0 Industrial Waste Waters tanked for haz. waste disposal off-

site.
o Drum storage area and Regulated Substance Storage Building

constructed in 1979.

Underground Tanks: Nine USTs Including grease trap (1000 G) -

o Two 3500G rubber-lined, concrete vault - Currently in use
o One 10,000 G steel tank for waste oil - Temp. out of use
o Five USTs = 17,500 G total capacity - Perm. out of use

NPDES or Subsurface Discharge:

o Drum storage area and Regulated Substance Storage Building
constructed in 1979.

Spill Events:

o No known prior spills or release

o Suspect magnesium chip disposal area located south of WWTP

Comments/Remarks:

o Discontinued use of TCE in 1975.

D-



GENERAL ELECTRIC COMPANY

Overview of Facility

General Electric Company's (GE) Aircraft In-struments
Department is located at 50 Fordham Road in the Wilmington
Industrial Park approximately 3/16 of a mile from the Stickney
Well. Operations at GE's Wilmington facility include
development, design, testing, pre-production, and production of
aircrafts instruments and sensors. Manufacturing processes
include machining, assembly and testing.

GE presently leases the property from Wilmin'gton Trust Co.
The buildings were constructed on undeveloped land in 1969-1970.
GE occupied the buildings soon after construction in 1971. In
1984 and 1985 a portion of the GE facility was subleased to
Hamilton Standard, manufacturers of hydrogen generators. Until
recently, a portion of the facility was subleased to Converse
starting in 1979.

Aerial photographs of building construction at the site in
1970 indicated a gravel road formerly allowed traffic access from
both Fordham Road and Concord Street to the Stickney Well. This
road has been overgrown by wetland vegetation and is no longer in
use.

Because so much of the previous research has concentrated on
GE, there is considerably more information on this facility than
any of the others. In an effort to present as complete a picture
as possible, a summary of all existing information is presented
below.

Review of Hazardous Substance Activities 1971-1979

Complete documentation of the use, storage, and disposal of
chemical wastes prior to 1979 is unavailable. Based on reports
from site inspections conducted by DEQE In 1976 and 1979, GE used
various chemicals between 1971 and 1979 including
trichloroethylene, naphtha, freon, methyl chloride, some cleaning
acids and solder solvents. Subsequent to the discovery of TCE
and PCE contamination at the Stickney Well, DEQE and GE's
consultant Dana F. Perkins collected samples in January 1979.
These samples were taken from GE's underground waste oils and
solvents holding tanks in addition to GE's noncontact cooling
water and wastewater treatment plant (WWTP) discharges. The
analytical test data are summarized in Table 4.
Tetrachloroethylene was found in both the holding tanks and the
permitted discharges. Trichloroethylene was found in the holding
tanks 'but .dvas not detected in either the NPDES or the WWTP
discharges (detection limit = 50 ppb). Based on the 1979
analytical data, tetrachloroethylene (PCE) and trichloroethylene
(TCE) were present at the GE plant at the time of sampling.



TABLE 4

SMMARY CF DANA F. PERKINS WATER QUALETY DATA'(19791

Sample
Samole Date

Tank dl- 1/15/79
1/17/79

Tang fl

Tank g;

Tank hl

Water
Soluble oil

Wastewater
Influent

wastswater
S!flulent

Standing
Water

OGZ-6

1/15/79
1/17/79

1/17/79

1/17/79

1/15/79
1/17/79

1/17/79

1/17/79

1/10/79
1/17/79

1/10/79

GZ-S 1/10/79

002 1/10/79
1/17/79

001 1/10/79
1/17/79

Test Pit 1 1/10/79
1/17/79

Test Pit 2 1/10/79
1/17/79

Test Pt 3 1/17/79

Test Pit 4 1/17/79

Stickney 1/17/79
Well

Hvoch1crite 1/17/79
Solution

Wilmington 1/17/79
Water Supply

Surface 1/17/79
Water-
Concord St.

Manufactured 1/10/79
hypochlorite 1/17/79

NOTES:

1. ERM tank designation,

2. Analyses conducted by

Samole Location
Description

10,000-gallon underground tank
1979 contained waste oil and
solvents, presently overflow tank

3,500-gallon underground tank
acid & caustic wastes

10,000-gallon underground tank
1979 contained fuel oil
presently out of service

1,000-gallon underground tank
1979 contained 32-4, presently
cut of service

5,200-aallon "DEC* tank
.979 received wastes from DECO

ShcZ area

Raw sewage entering treatment
plant

Effluent leaving treatment plant

GZ-6 located east of treatment plant

GZ-J located east of treatment plant

Noncontact cooling water
discmarge pt. 002

Noncntact cooling water
disczarge pt. 001

Test pit excavated in macnesium
e-hin disposal area

Test pit excavated in magnesium chip
disposal area

Test pit excavated in
magnesium chip disposal area

Test pit excavated in
magnesium clip disposal area

ypochlorite stock at Stickney
wel

Water entering GE facility

Stormwater drain - 2,000 ft. east
of Concord St. & Fordham Rd.
intersection

Hypochlorite stock at wastewater
treatment plant. Hypocnlori e
used during WW treatmenc

refer to Figure 3.

Arnold Greene Testing Lanoratories, Inc.

Concentrations in ppb
(carts ter billion)

Tetracaloro- Trienlaro-
ethene ethene
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28 110
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- a

51
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3. Detection limit - so ppb.

4. -- innicaes specific compound analysis was not conducted. .



Tetrachloroethylene was also detected in the groundwater
collected from four test pits excavated south of the wastewater
treatment plant at a suspect former magnesium chip disposal area.
Levels in the test pit groundwater ranged from 24 ppb to 89 ppb.

The suspected former magnesium chip disposal area located
south of waste water treatment plan was excavated in 1979 under
DEQE's supervision to assess the area for the possible presence
of liquid solvents and waste metal. During the exploratory test
pits magnesium chips were uncovered. Dana Perkins collected two
sets of groundwater samples from the test pits. The first set of
samples, collected on the day the test pits were excavated, was
analyzed for trichloroethylene. The second set of samples,
collected one week late, was analyzed for tetrachloroethylene.
The second set of samples was collected because the DEQE informed
GE and Dana F. Perkins after the initial sampling round that
tetrachloroethylene, in addition to the primary contaminant
trichloroethylene, was present in the Stickney Well.

Rleview of Hazardous Substance Activities 1979-1987

In response to DEQE's 1979 investigations, GE implemented a
Spill Prevention Control and Countermeasure Plan to mitigate the
potential release of on-site chemicals to the environment. The
plan included the construction of a drum storage area and a
Regulated Substance Storage Building, in addition to the
installation of two new brand above-ground waste oil and jet fuel
storage tanks. The spill prevention and control facilities were
constructed in 1983.

At present, all drummed chemcials delivered to the GE site
are received and stored in the drum storage are located north of
Building 3 and depicted on Figure 3. Drums in this area are set
on a storage pad encircled by a drainage through. In case of a
spill event, the material drains into the trough and dumps into a
1,000 gallon underground precast concrete oil and water
separator, designated as Tank C on Figure 3. This device is
overlain by a concrete pad. As shown on a preliminary design
plan and verified by GE personnel, a 4-inch-diameter pipe
connects the oil and water separator to a stormwater catch basin
on line with the noncontact cooling w'ater discharge line 001.
This connection is via a vertical riser from the bottom of the
slump which serves to separate the oils and drain the water which
has entered the trough and -collected in the bottom of the
separator.

The Regulated Substances Storage Building is used for
accumulation of waste oils and dispensing of hazardous materials
from drums. 7 All drums received and stored in the drum storage
area are transferred to the Regulated Substance Storage Building
prior to opening. Also housed in the Regulated Substance Storage
Building are storage tanks containing waste oil and jet fuel



designated as Tanks A and B respectively on Figure 3. These
storage tanks are surrounded by concrete berms in case of
overflow or spillage.

If required, overflow from the concrete berm around the
waste oil accumulation tank and the jet fuel tank in a Regulated
Substance Storage Building is conveyed to a 10,000 gallon
underground tank located north of the building (Tank 0). This
underground tank is one of four tanks comprising the underground
tank farm located between Building 1 and 3. Should overflow
occur, waste oil which has been conveyed to the 10,000-gallon
tank is removed by pumping for proper disposal. No overflow to
this tank has occurred since installation of the system.

Oil spills which occur during the flowmeter testing
processes In Building 1 and 3 are conveyed from perimeter through
to a slump located in the pump house situated between the two
buildings. The sump pump transfers the substances to the
accumulation tank in the Regulated Substance Storage Building.

Existing underground tanks at the GE site are summarized in
Table 5. In addition to the tanks discussed in the previous
paragraphs, two 3,500-gallon underground tanks located in the
tank farm area, one tank at the northeast corner of Building 1A
and one tank at the southern corner of Building 1 completes the
list of tanks existing at . the site. One 3,500-gallon tank
receives wastes from GE's metal finishing processes (Tank F) and
one 3,500-gallon tank receives wastes from laboratory operations
in Building 1A (Tank E). Before replacement by Tank F, Tank K
received acid/caustic waste water from the metal finishing
operation. Tank E was first used by subleasee Hamilton Standard
for their Direct Energy Conversion Operation (DECO). The three
tanks located in the tank farm area (Tanks GH &I) have been out
of service since approximately 1979.

According to the Goldberg, Zoino & Associates, Inc. (GZA)
report prepared in September 1986 and GE plant personnel,
trichlorofluoroethane, dichl oromethane (methylene chloride),
trichlorotrifluoroethane, acetone, and nitromethane comprise the
degreasing products presently used by GE. In addition, 1,1,1-
trichloroethane is used for atomized spray cleaning beneath hoods
vented to the atmosphere.

The Annual Report submitted by GE to DEQE summarizes
hazardous waste generated for the 1982 reporting year as follows:

o Waste Magnesium
o Dye Intermediates
o Waste Methylene Chloride
o Waste Oil
o Waste Asbestos
o Waste PCBs
o Waste Combustible Liquid NOS

A



TABLE 5

INVENTORY OF GE CHEMICAL ACCUMULATION TANKS-

Tank
Designation
(as shown on
Fiau re 3) Tank Description

Tank A 5,000- to 6,000-gallon above-ground steel waste
oil accumulation tank (located inside Regulated
Substance Storage Building) installed 1983.

Tank B 5,000- to 6,000-gallon above-ground steel jet fuel
storage tank (located inside Regulated Substance
Storage Building) installed 1983.

Tank C 1,000-gallon underground precast concrete oil and
water separator, which collects any material
spilled on the drum storage pad.

Tank 0 10,000-gallon underground accumulation tank. In
1979 contained waste oil and solvents, presently
available for potential overflow for Tank A and
Tank B bermed area.

Tank E 3,500-gallon underground accumulation tank in
concrete vault. Constructed in 1981 to replace
Tank J. Received wastes from DECO until 1985.
Currently receives laboratory wastes from Building
1A.

Tank F 3,500-gallon underground accumulation tank in
concrete vault, receives acid and caustic wastes
from metal finishing processes.

Tank G 10,000-gallon underground storage tank. In 1979
contained fuel oil, presently out of service.

Tank H 1,000-gallon underground , storage tank. In 1979
contained JP-4, presently out of service.

Tank I 500-gallon underground storage tank. In 1979
contained methanol, presently out of service.

Tank J 5,000-gallon tank was used prior to 1981 for the
DECO operations's waste. Was taken out of service
when new tank (E) was installed.

Tank K 3,000-gallon underground storage tank. In 1983
contained acid and caustic rinsewater, presently
out of service.



o Waste Corrosive Liquid NOS
o Hazardous Waste Liquid NOS

Estimated volumes of water generated as industrial waste
during GE operations are summarized as follows. Approximately
2,000 gpd, 50 gpd, and 250 gpd of water is wasted from the metal
finishing operation, chemical laboratory, and machine shop
operation, respectively. The flows are directed to the on-site
waste accumulation tanks for ultimate off-site disposal
transported by Suffock Services.

The balance of water utilized at the GE plant is for
sanitary use and noncontact cooling water. The approximate
30,000 gpd of water used for sanitary purposes is treated at GE's
on-site domestic wastewater treatment plant (Division of Water
Pollution Control Permit #0-34) and discharged to the groundwater
regime through sand filter beds. Approximately 68,000 gpd of
noncontact cool ing water is discharged from NPDES outfall 001.
Approximately 34,000 gpd of noncontact cooling water is
discharged from outfall 002.

Ilk
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INDUSTRY PROFILE SHEET Matrix ID 9

Company Name: Converse Corporation

Number Employees: 300

Product/Service: Professional Sports and Leisure Sportswear

Address; 55 Fordham Road, Wilmington (1973-1986)
One Fordham Road, North Reading (1986-present)

Date of Occupancy: 1973-present (at 55 Fordham Road facility)

Proximity to Well: 3/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o Research and development lab used rubber compounds, naptha,
MEK.

o Floor drain noted by DEQE inspector in lab for non-contact
steam from ovens used to form rubber.

o Waste solvents stored and picked up by transporter.

Underground Tanks: Two USTs (gasol ine) removed in spring 1984.

NPDES or Subsurface Discharge: Uses GE's WWTP for sanitary waste
water.

Spill Events: None

Comments/Remarks:

o Sink located in R & 0 Lab-Converse representative told DEQE
inspector on 11/6/85 that no solvents were disposed of in
the sink.



CONVERSE CORPORATION

Overview of the Facility

The Converse Corporation, a manufacturer and retailer of
professional and leisure sportswear, is currently located at One
Fordham Road in the Wilmington Industrial Park. They have been
at this address since 1986. Prior to 1986 Converse leased a
portion of the General Electric building at 55 Fordham Road.
Converse occupied the General Electric building from 1973 to
1986. General Electric occupied the 55 Fordham Road site prior
to leasing to Converse.

Review of Hazardous Substance Activities

Between 1976 and 1981 Converse Corporation had a small
research laboratory at the 55 Fordham Road site. ' Rubber
compounds, naptha and methyl ethyl ketones and other solvents
were used in the lab. The solvents were stored in drums and were
disposed of by a licensed waste transporter.. During a DEQE
inspection of the former lab in November 1985, one floor drain
was noted. A Converse representative told DEQE that the drain
was only used for non-contact cool ing steam from the rubber-
forming ovens.

Two underground storage tanks of unknown tankage formerly
existed at the Converse site. The tanks were used to store
gasol ine for the company cars. The tanks were removed in the
spring of 1984.

In a November 6, 1985 memo, the DEQE states that based on
their preliminary site visits and investigation, they do not
believe Converse Corporation is a major contributor to the
Stickney Well contamination.



Matrix ID #10

INDUSTRY PROFILE SHEET

Company Name: Aleppo Temple Shriners

Number Employees: 9

Product/Service: Fraternal Organization

Address: 99 Fordham Road, Wilmington, MA

Date of Occupancy: Unknown

Proximity to Well: 1/4 Mile

Hazardous Materials/Hazardous Waste Activities: Waste oil and
degreasers used in machine maintenance.

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: Waste oil
involving 20 gallons from
confirmed clean-up.

spill reported November 3, 1956
a 55 gallon drum. DEQE inspection

Comments/Remarks: The Temple has an auditorium with a seating
capacity of 6,000 that is used for a variety of events. Annual
spring circus (May 4-10, 1987) takes place in the auditorium.
Circus equipment is kept in large trailers behind the temple.
The Shiners own the adjacent rock crushing operation property.



Matrix ID #11

INDUSTRY PROFILE SHEET

Company Name: E.I. Dupont DeNemours, Co., Inc.

Number Employees: 14

Product/Service:
Center

Automotive Paint New England Distribution

Address: One Cornell Place

Date of Occupancy: 1971-present

Proximity to Well: 5/16 Mile

Hazardous Materials/Hazardous Waste Activities: Large Quantity
Waste Generator. 15,220 lbs of paint waste and 220 gallons of

waste solvent reported in one year.

Underground Tanks:
containment of spills
mixing/blending room.

Two 500 gallon concrete holding tanks for
from the thinner storage room and the

NPDES or Subsurface Discharge: None

Spill Events: Possible on-site release of paint thinners

investigated by DEQE in 1985.

Comments/Remarks: DEQE conducted a preliminary assessment in

October 30, 1985 recommending that the integrity of the

underground tanks be tested since water has appeared in the
tanks. The assessment concluded that "This site is not a major
contributor of contaminants to the Stickney Well aquifer"



Matrix ID #12

INDUSTRY PROFILE SHEET

Company Name: Computervision

Number Employees: Unknown

Product/Service: Interactive Graphics Automated Systems

Address: 5 Cornwell Place, Wilmington, MA 01887

Date of Occupancy: Currently vacant

Proximity to Well: 3/8 Mile

Hazardous Materials/Hazardous Waste Activities: According to EPA
files, Computervision was a small quantity generator as of June
5, 1985.

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:



Matrix ID#13

INDUSTRY PROFILE SHEET

Company Name: Federal Express Corporation

Number Employees: 110

Product/Service: Overnight Delivery Truck Center

Address: 10 Cornell Place

Date of Occupancy: Unknown

Proximity to Well: 3/8 Mile

Hazardous Materials/Hazardous Waste Activities:

Underground Tanks: Unknow n-al though if gasol ine pumps exist on-
site there are probably underground gasoline tanks.

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks: Although this Is a non-manufacturing facil ity,
it is also a trucking center with gasoline pumps on-site.
Routine truck maintenance would involve waste oil and degreasers.

L



Matrix ID#14

INDUSTRY PROFILE SHEET

Company Name: Travenol Inc.

Number Employees:

Product/Service: Home Respiratory Therapy

Address: 10 Cornell Place

Date of Occupancy: 1986

Proximity to Well: 3/8 Mile

Hazardous Materials/Hazardous Waste Activities: None

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events:. None

Comments/Remarks:

o Small non-manufacturing business.



Matrix ID #15

INDUSTRY PROFILE SHEET

Company Name: Dynamics Research Corporation

Number Employees: 900

Product/Service: Encoders, Precision Patterns on Substrates

(Glass Plates)

Address: 50-60 Concord St., Wilmington (main address) with
buildings also located at 44 Concord St., 100 Fordham Rd., and
350 Fordham Road.

Date of Occupancy: 1969-Present
1979-Present (350 Fordham Road)

Proximity to Well: 3/8 Mile
5/16 Mile (350 Fordham Road)

Hazardous Materials/Hazardous Waste Activities:

o Haz. Waste Activies take place primarily at Metrigraphics
and Encoders Divisions, 50 Concord Street.

Waste Categories:
1) Organic Solutions (acetone, 1,1,1 trichlorethane,

freon, other solvents and degreasers)
2) Oily Wastes (cutting oil, vacuum pump oil)
3) Reagents (acids, bases, salt, solutions)
4) Metallic Solutions (plating & etching)
5) Other (detegents, soaps, cenium oxide slurry, etc.)

Underground Tanks: No USTs, however two aboveground fuel tanks
(capac. = 275 gal.)

NPDES or Subsurface Discharge: Pretreated industrial wastewater
(primarily from photoprocessing rinsewater) discharged to six
leaching galleys. DEQEhas issued Notice of Non-Compliance for
discharging without a permit.

Spill Events: None

Comments/Remarks: Waste in categories 1 and 2 are stored in 55-
gallon drums outside In 16 square foot, diked, secured area on
western side of 50 Concord Street building, prior to removal by
DEQE licensed transporter. Wastes in categories 3,4 and 5 are
disposed of in the industrial leachfield. DRC is currently under
DEQE investigation as a potential hazardous waste site because of
the unlicensed disposal of wastewater into the ground.



DYNAMICS RESEARCH COPORATION

Overview of Facility

Dynamics Research Corp. (DRC) is the original owner of this
site which began operations In 1970. Hazardous waste generation
at this facility results primarily from the following processes:

o glass cutting (mineral oil sludge),
o photographic developing (fixers, developers, denatured

alcohol and a reducer containing potassium

ferrocyanide,
o applying a resist onto glass plates (acetone, 1,1,1-

trichloroethane),
o etching glass (hydrofluoric acid),
0 metal deposition onto glass (chrome/nickel alloy),
o chrome etching (chromium),
0 metal plating (nickel and copper), and
o vapor degreasing (1,1,1-.trichloroethane and freon).

Summary of Hazardous Waste Activiti-es

DRC is a large quantity generator (LQG) with the following
DEQE indentification number - MAD001014182. The quantities of

hazardous waste generated prior to 1984 Is Illustrated in their
1983 Annual Report:

o hydrofluoric acid - 995 gal.
o 1,1,1-trichloroethane - 1100 gal.
o freon - 55 gal.
o ethylene glycol monobutyl ether - 110 gal.
o acetone - 110 gal.
o waste oil - 330 gal.
o waste corrosive liquid - 110 gal.
o isoproyl alcohol - 110 gal.
o haz. waste liquid NOS (D006) - 5 gal.
o haz. waste liquid NOS (F007)-

Nickel sulfamate plating soln.) - 110 gal.
o haz. waste liquid NOS (F002-

solvent) - 55 gal.

Total 3090 gal.

Prior to removal by a licensed hauler, hazardous wastes are

stored outside within a 16 square foot diked, secured area
located on the western side of the 50 Concord Street building.

Due to the unpermitted discharge of pretreated industrial

waste water -to a leach field (total of 2000 square feet), the
site has been referred to the DEQE' s Groundwater Discharge
Permitting Section. The unpermitted discharge has been occuring
since the facility began operating in 1970. DEQE considers the
facility a potential hazardous waste site. According to a DEQE



staff member in the Groundwater Discharge Permitting Section, DRC
has applied for a permit for their leachfield. They have been

issued a Notice of Non-compliance and recently signed a consent
decree agreeing to install a holding tank within 60 days to
receive the industrial wastes. According to the DEQE, the
wastewater includes acetone, metals, cyani-de and volatile organic
compounds (VOCs). Samples of the discharges to DRC's leachfield
by DEQE on June 25, 1978 indicate the presence of 12.4 ppm of
methylene chloride, 0.5 ppm of toluene and 3 ppm of another
unidentified volatile compound.



Matrix ID #16

INDUSTRY PROFILE SHEET

Company Name; Compugraphics

Number Employees: 1500

Product/Service: Computerized Photo-Typesetting Equipment

-Address: 55 Concord St., Wilmington
66 Concord St., Wilmington
35 Concord St., North Reading

Date of Occupancy: Unknown

Proximity to Well: 66 Concord St. - 5/16 Mile
55 Concord St. - 7/16 Mile
35 Concord St. - 7/16 Mile

Hazardous Materials/Hazardous Waste Activities:

66 - Photochemical waste (acid 3 NaOH)
55 - Paint waste and thinner (1,1,1. - TCA)
35 - Photochemical waste

Total of almost 10,000 gallons waste generated in
attached)

Large Quantity
Generator

1982 (See

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks: All three facilities are large quantity
hazardous waste generators with several files at both. DEQE's
Boston and Woburn offices. DEQE inspected these three facilities
on December 4, 1985 in connection with the Stickney Well
Investigation and prepared a two-page memorandum. The memorandum
desribed only the current hazardous waste activities noting a
septic system at #66 Concord, solvents and a paint room at #55
Concord and portable waste barrels at #35 Concord. The memo
concluded that ""at this time, the writer does not believe that
these sites are major contributors to the contamination of the
Stickney Well Aquifer." There is no further discussion on the
memo regarding what level of contribution these facilities made.



Matrix ID #17

INDUSTRY PROFILE SHEET

Company Name: Roadway Express

Number Employees: Unknown

Product/Service: Trucking Terminal

Address: 99 Concord Street

Date of Occupancy: 1966-present

Proximity to Well: 1/4 Mile

Hazardous Materials/Hazardous Waste Activities:
Generator

Underground Tanks:
gallon total tankage.
the following:

Small Quantity

DEQE files report three tanks with a 90,000
N. Reading Fire Department records show

2 tanks at 10,000 gallon

1 tank at 8,000 gallon

NPDES or Subsurface Discharge:
V

Spill Events: On Sept. 24, 1984 a spill was reported of an

unknown quantity of gas and oil.

Comments/Remarks: Site inspection revealed a gate in the
perimeter fence at the rear of the property providing access to
the wooded area that surrounds the well. Waste oil is'stored In
barrels on-site.



ROADWAY EXPRESS

Overview of Facility

Roadway Express is a trucking terminal located at 99 Concord
Street, North Reading, approximately 1/4 mile from the Stickney
Well. The company has occupied the building since its
construction in 1966.

Review of Hazardouts -Substance Activjite-s

Roadway Express maintains and repairs the company trucks on-
site. Waste oil that is generated is stored in 55-gallon drums
and picked up periodically by Murphy Waste Oil. Solvents are
used in the routine maintenance of the trucks, however, storage
and disposal procedures are not known.

DEQE files state that three underground tanks with a total
tankage of 90,000 gallons exist at the Roadway Terminal. The
tanks are reported to contain gasol ine and diesel. The North
Reading Fire Department records show permits exist for three
tanks with a total tankage of 28,000 gallon. Fire Department
records show 2-1000 gal lon tanks and 1-8000 gal lon tank, contents
unknown. The reason for this discrepancy is not known.

On September 24, 1984, DEQE files show that a spill of an
unknown quantity of gasoline and oil occurred at the Roadway
site. No other information on the spill was available.

An 1987 ERM site inspection revealed a gate in the perimeter
fence at the rear of the property. The fence provides access to
the wooded area surrounding the Stickney Well.



Matrix ID #18

INDUSTRY PROFILE SHEET

Company Name: Coles Express (Central Transport)

Number Employees: Unknown

Product/Service: Trucking Terminal

Address: 93 Concord Street

Date of Occupancy: 1965 to present.

Proximity to Well: 1/4 Mile

Hazardous Material s/Hazardous Waste Activities:

o May be considered a small quantity generator if waste oil i
generated on-site.

o Solvents potentially used as degreasers in truc
maintenance.

o Waste oil is presumably generated and stored in above groun
storage.

o Unknown storage and disposal practices for solvents an
waste oil.

Underground Tanks:

1-10,000 gallon underground storage tank containing diesel fuel.

NPDES or Subsurface Discharge: None

Spill Events:

o August 28, 1986: DEQE files report a spill of 40 to 10
(Spill #86-796) gallons of diesel fuel into the stor

drains. The spill was from a leakin
saddle tank of a -truck. Jetline cleane
the parkicng lot and stormdrain.
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Company Name: Mason Dixon

Number Employees: Unknown

Product/Service: Common Carrier Transfer-Terminal

Address: 93 Concord Street

Date of Occupancy: Unknown

Proximity to Well: 1/4 Mile

Hazardous Material s/Hazardous Waste Activities:

o No chemicals stored on-site

Underground Tanks: None

NPDES or Subsurface

Spill Events: None

Discharge; None

Comments/Remarks:

o Included in August 2, 1983 DEQE site inspection

o May have formerly leased portion of Coles Express

Matrix ID #18
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Matrix ID #19

INDUSTRY PROFILE SHEET

Company Name: Riley Truck Leasing

Number Employees: Unknown

Product/Service: Trucking Terminal

Address: 90 Concord Street

Date of Occupancy: Unknown

Proximity to Well: 3/8 Mile

Hazardous Materials/Hazardous Waste Activities;

o Not known whether trucks are washed or maintained on-site.

Underground Tanks: No underground tank permits exist in North
Reading Fire Department Files.

NPDES or Subsurface Discharge: None

Spill Events:

o May 22, 1985: 10 gallons of diesel fuel cleaned up by
McDonald/Watson

Comments/Remarks:

o Unlisted phone number. Phone call to St. Johnsbury (88-90
Concord Street) generated no additional information.



Matrix ID #20

li INDUSTRY PROFILE SHEET

Company Name: C. R. Bard, Incorporated

Number Employees: 55

Product/Service: Medical System Division
Manufacturer of furniture; sheet metal
welding

Address: 87 Concord Street

Date of Occupancy: 1981 to present
No previous site occupant

Proximity to Well: 5/16 Mile

Hazardous Material s/Hazardous Waste Activities:

o Large quantity generator, MAD001039577, Notification date,
July 12, 1983

o Solvents are used as degreasers

o Waste solvents are collected in drums and picked up by
Service Chemical Company for recycling.

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Included in August 2, 1983 DEQ.E site inspection.



Matrix ID #21

INDUSTRY PROFILE SHEET

Company Name: Lily Trucking

Number Employees: Unknown

Product/Service: Trucking Terminal

Address: 84 Concord Street

Date of Occupancy: c. 1960 to present

Proximity to Well: 3/8 Mile

Hazardous Materials/Hazardous Waste Activities:
o Small quantity generator - waste oil generated on-site.

o Repair and maintain trucks on-site

o 500 gallons waste oil generated per month. Waste oil stored
in 2 underground storage tanks and picked up by a vender
(Lynn Oil) once a month.

o Trucks washed on-site, truck wash system includes an
oil/water separator, a water hol ding tank and a closed
system Freon degreaser. Freon is periodically replaced.

o Solvents probably used in body shop, unknown storage and
disposal.

Underground Tanks:

o 5 underground storage tanks: 1-2000 gallon (waste oil); 1-
1000 gallon (waste oil); 2-10,000 gallon (diesel fuel); 1-
5000 gallon (diesel fuel). Total tankage 28,000 gallons
Tanks tested tight, Fall 1982.

NPDES or Subsurface Discharge: None

Spill Events:

o DEQ.E files report a spill of 1-2 gallons of diesel (unknown
date) spill resulted in soil contamination and oily
discharge into a pond behind the site. Files state that
contaminated soil was excavated and removed from the site.

Comments/ Remarks:

o Included in August 1, 1983 DEOE site inspection.

o DEQ.E files dated August 1983 state that Lilly Trucking
leases a portion of the site to Reading Trucking.



LILLY TRUCKING

Overview of the Facility.

Lilly Trucking is located at 84 Concord Street in North

Reading, Massachusetts approximately 3/8 of a mile from the

Stickney Well. The facility is a trucking terminal that has

occupied the site since 1960. There were no previous occupants

of the site. DEQE files dated August 1985 state that at that

time Lilly Trucking leased a portion of the site to Reading
Trucking which operated a common-carrier transfer station at the

facil ity.

Review of Hazardous Substance Activities

Lilly Trucking repairs, maintains and washes the company

trucks at the Concord Street site. An August 1983 DEQE site

inspection of the facility noted that approximately 500 gallons
of waste oil was generated at the site per month. The waste oil

is stored in two underground storage tanks and picked up by a
vender (Lynn Oil) once a month. The site inspection also noted

that solvents are probably used in the body shop and in the

routine maintenance of the trucks. Solvent storage and disposal

practices are unknown.

The truckwash at the Lilly facility uses a closed-system

Freon degreaser and an oil/water separator. The Freon in the

system is periodically replaced and drummed.

Five underground storage tanks exist at the Lilly Terminal,

total tankage is 28,000 gallons. The tanks include the

following:
1-2000 gallon waste oil tank
1-1000 gallon waste oil tank

- 2-10,000 gallon diesel tanks
1-5000 gallon diesel tank

DEQE files report that all the tanks tested tight in the Fall of

1982.

A 1-2 gallon diesel spill on an unknown date was reported in
the DEGE spill report files. The spill apparently resulted in an
oily sheen in a pond next to the ,Lilly site and in some",
associated soil contamination. The DEQE files report that all

the contaminated soil was excavated and removed from the site.



Matrix ID #21

INDUSTRY PROFILE SHEET

Company Name: Reading Trucking

Number Employees: Unknown

Product/Service: Common Carrier Transfer Station

Address: 84 Concord Street

Date of Occupancy: Unknown

Proximity to Well: 3/8 Mile

Hazardous Materials/Hazardous Waste Activities:

o Trucks are not washed or maintained on-site, no hazardous
waste is generated.

Underground Tanks: None

NPDES or Subsurface Disch.arge: None

Spill Events: None

Comments/Remarks:

o Included in July 2, 1983 DEQE site inspection.

0 Lease portion of Lilly Trucking facility.



Matrix ID # 22

INDUSTRY PROFILE SHEET

Company Name: St. Johnsbury Trucking Company, Inc.

Number Employees: Unknown

Product/Service: Trucking Terminal

Address: 88-90 Concord Street

Date of Occupancy: c. 1960 to present

Proximity to Well: 3/8 Mile

Hazardous Materials/Hazardous Waste Activities:

o Small quantity generator, MAD019303197, Notification date
December 3, 1985

o Trucks repaired and maintained on-site. Trucks are not
washed on-site. Approximately 200 gallons of waste oil
generated per month. Waste oil is stored in a 600 gallon
underground tank and picked up by a vender (A & A Waste Oil)
every two months.

o Solvent degreasers are used on-site. Storage and disposal
not known.

o Unknown route of maintenance drains.

Underground Tanks:

o 3 underground storage tanks reported to DEQE: 2-10,000
gal ion diesel tanks, 1-600 gal ion waste oil tank.

o 2 underground storage tanks, 20,000 gallon tankage, unknown
contents; reported to N. Reading Fi're Department.

NPDES or Subsurface Discharge: None

Spill Events:

o May 6, 1981: 1-55 gallon drum of lacquer thinner spilled.
Spill was contained and cleaned up.

Comments/Remarks:

o Incl uded in August 1, 1983 DEQE site inspection.



ST. JOHNSBURY TRUCKING COMPANY, INC.

Overview of the Facility

The St. Johnsbury Trucking Company is located at 88 and 90
Concord Street in North Reading, approximately 3/8 of a mile from
the Stickney Well. The site serves as a trucking terminal and
has been in existence at that location since 1960.

Review of Hazardous Substance Activities

The St. Johnsbury Trucking Company is a small quantity
hazardous waste generator, DEQE Number MAD019303197. The
facility generates approximately 200 gallons of waste oil per
month during routine truck repair and maintenance. The waste oil
is stored in a 600 gallon underground storage tank and is
collected by A & A Waste Oil every two months.

Solvent degreasers are used on-site during routine
maintenance operations. Solvent and waste solvent storage and
disposal practices are unknown. During a August 1985 DEQE site
inspection it was noted that several drains existed in the floor
of the maintenance building. The route of the drains could not
be determined at that time.

The North Reading Fire Department reports state that St.
Johnsbury has permits for two underground storage tanks with a
total tankage of 20,000 gallons. DEQE files state that three
underground storage tanks exist at the St. Johnsbury facility:
2-10,000 gallon diesel tanks and 1-600 gallon waste oil tank.

One spill event was reported In the DEQE files. On May 6,
1981 one 55-gallon drum of lacquer thinner was spilled at the St.
Johnsbury facility. The spill was contained with Speedi-Dry and
was cleaned' up and transported off-site by a licensed hazardous
waste transporter.

11



Matrix ID #23

INDUSTRY PROFILE SHEET

Company Name: Sanborn's Express

Number Employees: Unknown

Product/Service: Trucking Terminal

Address: 80 Concord Street

Date of Occupancy: c. 1960 to present

Proximity to Well: 7/16 mile

Hazardous Materials/Hazardous Waste Activities:
o Small quantity generator - waste oil generated on-site.

o Trucks washed and maintained on-site. Approximately 250
gallons of waste oil is generated per month. Waste oil is
stored in a 1000 gallon underground tank and collected
monthly by a vender (Lynn Oil). Garage drains are connected
to the waste oil tank.

o Solvent degreasers are used on-site. Solvents are stored in
55 gallon drums and collected by Safety Kleen for recycling.
Motor oil and anti-freeze are stored on-site in drums.

o Truck wash is connected to the septic tank through a series
of two catch basins.

Underground Tanks:
o 7-underground tanks, total tankage reported by N. Reading

Fire Department is 41,000 gal lons, 5 tanks contain diesel
fuel, 1-1000 gallon tank contains waste oil.

o Tanks tested tight in 1981.

NPDES or Subsurface Discharge; None

Spill Events:
o November 27, 1985: DEQE files report a 55 gallon drum of an

DEQE Spill #905 unidentified white chemical was spilled.

Comments/Remarks:
o Included in August 1, 1983 DEQE site -inspection

o On-site drilling observed February 26, 1987.

o Because garage drums are connected to the underground waste
oil tank, could potentially contain large amounts of waste
solvents.

!X



SANBORN'S EXPRESS

OvervLIew of the Facility

Sanborn's Express is a trucking terminal located at 80
Concord Street in North Reading, approximately 7/16 of a mile
from the Stickney Well. The company has occupied the facility
since its construction in 1960.

Review of Hazardous Substance Activities

Sanborn's Express washes and maintains its trucks at the
Concord Street site. According to a report from an August 1983
DEQE site inspection, approximately 250 gallons of waste oil is
generated per month during routine truck maintenance and repair.
The waste oil is stored in a 1000 gallon underground storage tank
and collected monthly by Lynn Oil.

Solvent degreasers are used at the terminal in the
maintenance and repair of trucks. The solvents are stored in 55
gallon drums on-site. Safety Kleen periodically replaces full
drums of waste solvents with new solvent drums. Motor oil and
anti-freeze are also stored at the site in 55-gallon drums. DEQE
files state that the garage drains at the Sanborn's facility are
connected to the waste oil tank. Because of the solvent use in
the garage there is a potential for the presence of solvents in
the waste oil tank.

The truckwash at the terminal is connected to the septic
leaching field through a series of two catch basins.

The North Reading Fire Department reports a total of seven
permitted underground tanks at the Sanborn's site for a total
tankage of 41,000 gallons. The tanks consist of five diesel
tanks and one 1000 gallon waste oil tank. DEQE files report that
all tanks tested tight in 1981.

One spill event wa-s reported at the Sanborn's facility.
DEQE files state that on November 27, 1985 a 55-gallon drum of an
unidentified white chemical was reported spilled at the site. No
other information on the spill was available.

On February 26, 1987 ERN observed on-site drilling at the
terminal. The purpose of the drilling was not ascertained.



Matrix ID #24

INDUSTRY PROFILE SHEET

Company Name: Centre Trucking Company

Number Employees: Unknown

Product/Service: Trucking Terminal

Address: 81 Concord Street

Date of Occupancy: 1974 to present
no previous occupant of site

Proximity to Well: 5/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o Small quantity generator - waste oil generated on-site.

o Trucks repaired and maintained on-site

o Waste oil generated during truck maintenance is stored in a
500 gallon underground storage tank until it is picked up by
a vender for recycling.

Underground Tanks:

o 5 underground storage tanks with a combined tankage of 8000
gallons, tanks contain gasoline, diesel, motor oil and waste
oil.

NPDES or Subsurface Discharge: None

Spill Events:

o January 14, 1979: 50 gallons of Kerosene

Comments/Remarks:

o Included in August 8, 1983 DEQE site inspection

o DEQE files report that on January 14, 1979, during a routine
wetlands check, members of - the N. Reading Conservation
Commission discovered "black oil" flowing into the wetlands
from Centre Trucking. The source of the oil was an open 175
gallon container in the rear truck lot containing a
product used to treat truck canvases. It was determine that
80 , to 100 gallons of the compound had been displaced by
precipitation and had run off into the wetland behind the
site. EPA was notified.

t 1



CENTRE TRUCKING COMPANY

Overview of the Facility

The Centre Trucking Company operates a trucking terminal at

81 Concord Street in North Reading, -approximately 5/16 of a mile
from the Stickney Well. Centre Trucking has operated the Concord

Street site since its construction in 1974, there were no

previous occupants of the site.

Review of Hazardous Substance Activities

Centre Trucking repairs and maintains the company trucks at

the Concord Street site. In an August 1983 DEOE site inspection

it was noted that all waste oil generated at the site is stored

in a 500-gallon underground storage tank until it is picked up by
a vender for recycling. Routine truck repair and maintenance
involves the use of solvents. Sol vent storage and disposal
practices are unknown.

North Reading Fire Department underground tank permits note
the existence of five underground storage tanks at the Centre
Trucking facility. The total tankage is 8000 gallons and the
tanks contain diesel, motor oil and waste oil.

DEQE files report two spill/discharge events that occured at
the Concord Street terminal. An EPA report dated January 14,
1979 stated that during a routine wetlands check, members 'of the
North Reading Conservation Commission noted "black oil" flowing
into the wetlands -behind the Centre Trucking site. The

contamination was traced to an open 175 gallon container of a
compound used to treat truck canvasses in the rear parking lot of
the Centre Truck terminal. It was determined that approximately
80 to 100 gallons of the compound had been displaced by recent
precipitation and had run off into the wetlands behind the site.

Additionally, a DEQE spill report also dated January 14,
1979 reported that a spill of 50-gallons of kerosene had occured
at the Centre Trucking site.



Matrix ID #25

INDUSTRY PROFILE SHEET

Company Name; Service System Company

Number Employees: Unknown

Product/Service: Food Service

Address: 77 Concord Street

Date of Occupancy: c. 1970-present.

Proximity to Well: 3/8 mile

Hazardous Material s/Hazardous Waste Activities: None

o No chemicals stored on-site

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Site included in an August 1, 1983 DEQE site inspection.



Matrix ID #26

INDUSTRY PROFILE SHEET

Company Name: Dyar Sales and Machinery

Number Employees: Unknown

Product/Service: Highway Equipment Distributor

Address: 75 Concord Street

Date of Occupancy: c. 1974-present
No previous site occupant

Proximity to Well: 3/8 mile

Hazardous Materials/Hazardous Waste Activities:

o Small quantity generator, MAD981897911, Notification date
October 17, 1986

o Solvents are used as degreasers

o Waste oil is generated and stored in an above ground 50 to

100 gallon steel tank and picked up by a vender

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Site was included in an August 1, 1983 DEQE site inspection

L



DYAR SALES AND MACHINERY

Overview of Facility

Dyar Sales and Machinery is a distributor of highway
equipment, located at 75 Concord Street, approximately 3/8 of a
mile from the Stickney Well. The company has occupied the
Concord Street site since 1974 when the building was constructed;
there were no previous site occupants.

Review of Hazardous Substance -Act-ivi-ties

Dyar Sales and Machinery is a small quantity generator, DEQE
number MAD981897911. Waste oil is generated on-site and stored
in an above ground 50 to 100 gallon steel tank until it is picked
up by a vender. Solvents are used as degreasers on-site during
routine equipment repair and maintenance. Disposal and storage
of the solvents and solvent waste is unknown. No underground
tanks exist at the site.



Matrix ID #27

INDUSTRY PROFILE SHEET

Company Name: Drake Baking Company

Number Employees: Unknown

Product/Service: Transfer Station and Cake Distribution Center

Address: 74 Concord Street

Date of Occupancy: 1976-present

Proximity to Well: 7/16 mile

Hazardous Materials/Hazardous Waste Activities:

o Small quantity generator-waste oil generated on-site

o Waste oil from the trucks is collected and stored in an
underground tank. The waste oil is collected by a vender
twice a year, approximately 500 gallons/year is generated.

o Solvents are used for cleaning and degreasing. Waste
solvents are stored in drums and are collected by a vender.

Underground Tanks:

1- 4000 ..gallon gasol ine ta nk

1- 500 gallon waste oil tank

Both were replaced in 1979

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Trucks are maintained and washed on-site. The wash system
is a closed system with oil tray s. The wash water is
recycled.

0 Site was included in an August 1, 1983 DEO.E site inspection.



DRAKE BAKING COMPANY

Overview of Facility

Drake Baking Company is a transfer station and cake
distribution center located at 74 Concord Street, approximately
7/16 of a mile from the Stickney Well. The company has occupied
the site since 1976. It is not known whether there were any
previous site occupants, however, the Town of North Reading
issued a site building permit in 1950.

Review of Hazardous Substance Activities

Drake Baking Company maintains, washes and repairs the
company trucks on-site. DEQE files state that approximately 500
gallons of waste oil is generated annually. The waste oil is
stored in a 500 gallon underground tank and collected by a vender
twice a year. Solvents are used on-site during routine truck
maintenance. Waste solvents are drummed and collected by a
vender for recycling.

The on-site truckwash is a closed system with oil trays.
Wash water is recycled through the system. Two underground
storage tanks exist at the Concord Street site:

1-4000 gallon gasoline tank
1-5000 gallon waste oil tank

Both tanks were replaced in 1979. There are no recorded
spill or leakage events at this site.

N



Matrix ID #28

INDUSTRY PROFILE SHEET

Company Name: Dependable Masonry Construction

Number Employees: Unknown

Product/Service: Unknown

Address: 73 Concord Street

Date of Occupancy: 1975-Present

Proximity to Well: 3/8 Mile

Hazardous Materials/Hazardous Waste Activities:

o No hazardous substances reported at this site.

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:



Matrix ID #29

INDUSTRY PROFILE SHEET

Company Name: Data Processing Systems Company

Number Employees: Unknown

Product/Service: Office and Computer Showroom

Address: 72 Concord Street

Date of Occupancy: Unknown

Proximity to Well: 7/16 Mile

Hazardous Material s/Hazardous Waste Activities:

o No chemicals stored on-site.

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Site included in an July 27, 1983 DEQE site inspection.



Matrix ID #30

INDUSTRY PROFILE SHEET

Company Name: D.L. Maher Corporation

Number Employees: Unknown

Product/Service: Ground Water Development, Well Drilling

Address: 71 Concord Street

Date of Occupancy: 1970-present

Proximity to Well: 3/8 Mile

Hazardous Materials/Hazardous Waste Activities:

o Small quantity generator MAD019547447, Notification Date
February 26, 1986

o Drilling rigs are maintained on-site. Waste oil is

generated, stored in drums and picked up by a vender.

o Muriatic acid, for well development, is stored on-site in
drums.

o Solvents may be used in rig maintenance.

Underground Tanks: North Reading Fire Department underground
tank files state that two underground storage tanks containing
fuel oil and diesel (unknown tankage) existed at the site.
Tanks have been removed.

NPDES or Subsurface Discharge: None

Spill Events: Following a citizen report of men taking dead fish
from a pond at 45 Concord Street. 7-19-85 DEQE files report a

'Notice of Responsibility was issued to D.L. Maher regarding the
rel ease of 15 to 20 gallons of the Pesticide Dursban. DEQE
stated that the release was the result of operator error and/or
malfunctioning lawn servicing equipment at 45 Concord Street.

Comments/Remarks:

o TCE "hotspot" identified at this site

o Included in Aulust 1,' 1983 DEQE site inspection



D.L. MAHER

Overview of Facility

D.L. Maher is a ground water development and well drilling
company located at 71 Concord Street, North Reading,
Massachusetts. The company Is situated approximately 3/8 mile
south of the Stickney Well. D.L. Maher has occupied the Concord
Street site since 1970. No previous occupants existed at this
site.

Review of Hazardous Substance Activities

D.L. Maher has been classified as a small quantity generator
because of the waste oil generated from the maintenance of the
company drill rigs. The drill rigs and trucks are maintained on-
site, this may include the use of degreasing solvents. Waste oil
from company vehicles is stored on-site in 55-gallon drums until
it is picked up and recycled by a vender. The only other
chemical stored in quantity on-site is muriatic acid. The
muriatic acid is stored in 55-gal lon drums. Two underground
storage tanks of unknown tankage containing fuel oil and diesel
formerly existed at the D.L. Maher facility. Information
obtained from the North Reading Fire Department states that both
tanks were recently removed.

On July 19, 1985 the DEQE issued a Notice of Responsibility
to D.L. Maher concerning a spill of 15 to 20 gallons of the
pesticide Dursban. The spill was.reported to DEQE by a citizen
who observed men (presumably D.L. Maher personnel) removing dead
fish from a pond at 45 Concord Street. DEQE attributed the spill
to operator error and/or malfunctioning lawn servicing equipment.
The -D.L. Maher facility was identified in an initial DEQE
Stickney will investigation as being a TCE "hotspot", however,
subsequent investigation by CDM did not refer to D.L. Maher as a
potential source of the Stickney Well contamination.

1~



Matrix ID #31

INDUSTRY PROFILE SHEET

Company Name: Craig Laundry Supply

Number Employees: Unknown

Product/Service: Supplier of Dry Cleaning and Laundry Products

Address: 70 Concord Street

Date of Occupancy: c. 1984-Present-

Proximity to Well: 7/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o May use chlorinated solvents on-site

Underground Tanks:

o .Four underground storage tanks, (1-5000 gallon and 3-2500
gallon) used by former occupant of site for solvent storage
are abandoned In-place and concrete-filled.

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

1~.



Matrix ID #32

INDUSTRY PROFILE SHEET

Company Name: Contour Chemical Company, Subsidiary of Dexter
Corporati on.

Number Employees: Unknown

Product/Service: Manufacturer of Mould Release Agents

Address: 70 Concord Street

Date of Occupancy: 1979-1984 (property was sold August 22, 1984,
Contour Chemical had vacated the site by
August 4, 1983)

Proximity to Well: 7/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o Large quantity generator, MAD #D19194731 Notification date
December 6, 1980 (Number deleted February 12, 1985)

Underground Tanks: (Based on information obtained from the North
Reading Fire Department)

o 4-underground tanks containing Naptha, Toluene, Ethyl
Acetate and Naptha 13 (lactol spirits); total tankage 12,500
gallons. Tanks were cleaned, filled with low strength
concrete and abandoned in place in 1984.

NPDES or Subsurface Discharge: None

Spill Events: DEQE noted soil staining around the facility in
August 4, 1983 site inspection.

Comments/Remarks:

o An August 4, 1983 DEQE site inspection revealed that the
site was not properly closed, and that there may be a
potential for ground water pollution.

o Black-rubber-like material was noted coating the ground in
the side yard of the facility. - A 1982 subsurface
investigation by CDM revealed that this was non-toxic and
non-hazardous and was suitable for disposal in a sanitary
landfill.

o DEQE ffiles note that the building roof drainpipes discharge
into the ground.



CONTOUR CHEMICAL COMPANY

Overview of the Facility

The Contour Chemical Company, a subsidiary of the Dexter
Corporation, owned and operated the facility at 70 Concord Street,
North Reading, Massachusetts during the time period from 1979 to
1984. The facility was occupied by Contour Chemical until early
1983; then was vacant until its sale in August 1984. The
facility was located approximately 7/16 mile south of the
Stickney Well.

Reyiew of Hazardous Substance Activities

Contour Chemical Company was involved in the manufacture of
mould release agents. The company was classified as a large
quantity generator, MAD #019194731. Four underground storage
tanks, used for solvent stdrage, were located on-site. The tanks
consisted of a 5000 gallon tank containing Naptha and three 2500
tanks containing toluene, ethyl acetate and Naptha #3 (lactol
spirits). Following the sale of the site in 1984, the tanks were
pumped, cleaned, filled with low strength concrete and abandoned
in place.

On August 4, 1983, after Contour Chemical had vacated the
site. The DEQE conducted a site inspection to determine if the
facility had been properly closed. The site inspection revealed
black surfical soil staining and dead vegetation surrounding the
facility. DEQE noted many "poor housekeeping" practices
including roof drain pipes that drained directly into the ground.
Following the inspection, DEQE concluded that the site had been
improperly closed, and that a potential existed for ground water
contamination. It is not known what, if any, further action was
taken by the DEQE.

IN



Matrix ID #33

INDUSTRY PROFILE SHEET

Company Name: Empire Adhesives

Number Employees: Unknown

Product/Service: Manufacturer of water-based adhesives

Address: 70 Concord Street

Date of Occupancy: 1965 to 1979

Proximity to Well: 7/16 mile

Hazardous Materials/Hazardous Waste Activities:

o Manufactured polyvinyl acetate and polyvinyl alcohol

products

o Small quantity generator

Underground Tanks:

o North Reading Fire Department files state that four
underground storage tanks were permitted in 1965. Total
tankage - 12,500 gallons1 unknown contents.

NPDES or Subsurface Discharge; None

Spill Events: None reported. DEQE did find a black rubber-like
material coating the ground at the side'of the building. A 1982
COM investigation determined that the material was a polymer

(non-toxic, non-hazardous) discharged by Empire sometime between
1965 and 1979.

Comments/Remarks:

o DEQE files state that observers reported that Empire
periodically discharged a white liquid out the back of the
property.



EMPIRE ADHESIVES

Overview of the Facil itv

Empire Adhesives, a manufacturer of water-based adhesives,
occupied the property at 70 Concord Street, North Reading,
Massachusetts during the time period from 1965 to 1979. The
facility was located approximately 7/16 mile south of the
Stickney Well.

Review of Hazardous Substance Activities

Empire Adhesives was classified as a - small quantity
generator, they were Involved in the manufacture of polyvinyl
acetate and polyvinyl alcohol products. Information obtained
from the North Reading Fire Department stated that Empire
Adhesives had obtained permits for four underground storage
tanks, one-5000 gallon tank and 'three-2500 gallon tanks. It is
not known what the tanks contained.

No spill incidents were reported at the Empire Adhesives
facility although DEO.E files state that observers reported that
the company periodically discharged a white liquid at the back of
the property. It is also probable that the black, rubber-like
material described by DEQE and CDM in a 1982 report was
discharged by Empire Adhesives into the side yard of the facility
sometime between 1965 and 1979. The 1982 CDM report described
a black material, approximately two to four inches in thickness,
that coated the ground near the plant. Chemical analyses of the
material determined it was a non-toxic, non-hazardous polymer,
suitable for disposal as solid waste in a sanitary landfill.

N



Matrix ID #34

INDUSTRY PROFILE SHEET

Company Name: Undercoverwear, Inc.

Number Employees: Unknown

Product/Service: Marketing Women's Wear

Address: 66 Concord Street

Date of Occupancy: c. 1985-Present
No previous site occupant

Proximity to Well: 7/16 Mile

Hazardous Material s/Hazardous Waste Activities:

o No chemicals stored on-site, office space only

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Included in an August 3, 1983 DEQ.E site inspection.



Matrix ID #35

INDUSTRY PROFILE SHEET

Company Name: C.M. Ironworks

Number Employees: Unknown

Product/Service: Distributors of Manhole and Catch Basin Covers

Address: 62 Concord Street

Date of Occupancy: c., 1972-present
No previous site occupant

Proximity to Well: 7/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o No Manufacturing

o No solvents used on-site

Underground Tanks: None

NPDES or Subsurface Discharge: None

-1 I
Spill Events: None

Comments/Remarks:

o Included in August 2, 1983 DEQE site inspection.

L



Matrix ID #36

INDUSTRY PROFILE SHEET

Company Name: New England Concrete

Number Employees: Unknown

Product/Service: Unknown

Address: 62 Concord Street

Date of Occupancy: c. 1972-present

Proximity to Well: 7/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o Small quantity generator-waste oil generated on-site

o Resin-based, curing seal material and hydraulic oil stored
in drums on-site.

o Waste oil is collected in drums. About 100 gallons/year is
generated.

Underground Tanks: None

NPDES or Subsurface Discharge; None

Spill Events:

o Oil stains in yard noted by DEQE in August 1983. Company
representative stated that stains were a result of spillage
during transfer from the drums to the equipment.
Representative also stated "a few gallons of anti-freeze may
have drained on the ground unknowingly"

Comments/Remarks:

- o Included in August 2, 1983 DEQE site inspection.

o New England -Concrete leases the backyard of CM White
Ironworks.



NEW ENGLAND CONCRETE

Overview of Facility

New England Concrete is located at 62 Concord Street in
North Reading, approximately 7/16 of a mile from the Stickney
Well. The company leases the backyard of CM White Ironworks.
New England Concrete has occupied the site since approximately
1972.

Review of Hazardous Substance Activities

New England Concrete generates waste oil on-site during
routine maintenance of operations equipment. DEO.E files state
that the waste oil is stored outside in drums and approximately
100 gallons/year is generated. It is likely that solvent
degreasers are used at the site, however, no storage or disposal
practices are known. Resin-based curing seal material, hydraulic
oil and anti-freeze are also stored outside in drums.

An August 1983 DEQE site inspection noted staining in the
yard near the drum storage area. A company representative stated
that the stains were the result of spillage during transfer of
chemicals from the drums to the equipment. The representative
also stated that "a few gallons of anti-freeze may have drained
on the ground unknowingly".



Matrix ID #37

INDUSTRY PROFILE SHEET

Company Name: Annette's Restaurant

Number Employees: Unknown

Product/Service: Restaurant

Address: 62 Concord Street

Date of Occupancy: c. 1972-present

Proximity to Well: 7/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o No chemicals stored on-site

o No chemical waste generated on-site

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Included in an August 2, 1983 DEQ.E site inspection.



Matrix ID #38

INDUSTRY PROFILE SHEET

Company Name: MSM Industries

Number Employees: 70

Product/Service: Precision Metalwork

Address: 60 Concord Street

Date of Occupancy: c. 1968-present

Proximity to Well: 7/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o Large quantity generator, MAD 001072461, Notification date
May 15, 1981

o Approximately 880 gallons waste solvents (toluene, xylene
and MEK) generated annually. Solvent storage and disposal
practices not known.

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:



Matrix ID #39

INDUSTRY PROFILE SHEET

Company Name: CHF Products, Inc.

Number Employees: Unknown

Product/Service: Manufacture Metal Parts for the Computer and
Defense Industry.

Address: 5 Hallberg Park

Date of Occupancy: post 1970-present

Proximity to Well: 7/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o Small quantity generator, MAD051780476, Notification date
August 7, 1985

o Use solvent-based cutting oil and mineral spirits

o Waste oil and solvents are mixed and removed by a vender.
Two drums of waste are generated/year.

o Oily me.tal chips are stored in dumpsters and sold as scrap.
Some surface leakage has been noted.

o Cutting oil is stored in 3-above ground, 275 gallon tanks.

Underground Tanks:

1-5500 gallon underground heating oil tank. Tank has been tested
results unknown.

NPDES or Subsurface Discharge: None

Spill Events:

o During August 1983 site visit, DEQE noted a "milky-black,
latex-like material" on the ground on the site of the
facility. The company representative stated that this
material was not on CHF property and belonged to Contour
Chemical.

Comments/Remarks:
o Included in August 4, 1983 DEQE site inspection.

o DEQE files state that a "number" of barrels were dumped near
the river in the rear of the site by a previous site owner.

. Lead 'and Cadmium soil contamination resulted from this
incident.



CHF PRODUCTS, INC.

Overview of Facility

CHF Products is a manufacturer of metal parts for the
computer and defense industry. The company has been located at 5
Hallberg Park since sometime after 1970. According to a note in
the DEQE files there was at least one previous site occupant.
The Hallberg Park building was constructed in 1970. The Hallberg
Park site is located approximately 7/16 of a mile from the
Stickney Well.

Review of Hazardous Substance Activities

CHF Products is a small quantity hazardous waste generator,
DEQE number MAD051780476. Waste oil and waste solvents are
generated at the facility in an amount of approximately 100
gallons per year. The waste oil is -mainly sol vent-based cutting
oil. The cutting oil is stored in three above ground 275-gallon
tanks prior to its use in company manufacturing operations. The
manufacturing processes at the site also generate waste metal
chips. The chips are stored in dumpsters and solid as scrap.

One 5500-gallon underground tank containing heating oil
exists at the CHF facility. The DEQE files state that the tank
was tested but do not mention a date, results or .reasons for the
testing.

An August 1984 DEQE site inspection noted several incidences
of spills or leakage at the site. Leakage was noted in the area
of the dumpsters containing the oily metal chips. A "milky-
black, latex-like" material was noted on the ground on the side
of the site. A CHF representative stated that this material was
not on CHF property and was related to the Contour
Chemical/Empire Adhesives site.

DEQE files also report that a "number" of barrels were
dumped behind the Hallberg Park site on the banks of the Ipswich
River. The barrels, which were reportedly dumped by the previous
site owner, resulted in lead and cadmium soil contamination. No
other information on this incident wa.-available.



Matrix ID 140

INDUSTRY PROFILE SHEET

Company Name: Pacetti Corporation

Number Employees: Unknown

Product/Service: Engraving and Embassing Operation, Rubber and

Plastic Mold Work

Address: 4 Hallberg Park

Date of Occupancy: c. 1969-present

No previous site occupant

Proximity to Well: 7/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o Small quantity generator-generate waste oil and solvents on-

site.

o Use cutting oil and solvents. Waste oil and solvents are

mixed with the metal chips generated on-site and stored in

dumpsters.

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Included in a July 29, 1983 DEQ.E site inspection.

Li0



Matrix ID #41

INDUSTRY PROFILE SHEET

Company Name: Val-Ken Machine Products

Number Employees: Unknown

Product/Service: Machine Shop (mainly cryogenic industry work)

Address: 4 Hallberg Park

Date of Occupancy: c. 1969-present
No previous site occupant

Proximity to Well: 7/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o Small quantity generator-waste sol vents generated on-site.

o Solvents used for degreasing. Generate about 30
gallons/year. Formerly (prior to 1983) dumped solvents on
the ground in rear of site. Stated to DEQE in August 1983
that they currently put waste solvents in the dumpster.

o Metal chips generated on-site, sol d to metal recycler.
Stored in drums on-site.

o Any spills are mixed with Speedi-Dry and stored in drums on-
site.

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Included in August 3, 1983 DEQE site inspection.



VAL-KEN MACHINE PRODUCTS

overview of Facility

Val-Ken Machine Products is a machine shop involved in

cryogenic industry operations. The company has been located at 4

Hallberg Park since the construction of the building in 1969.

The site is located approximately 7/16 of a mile from the

Stickney Well.

Review of Hazardous Substance Activities

Val-Ken Machine Products generates approximately 30 gallons
of waste solvents annually. During an August 1983 DEQE site
inspection a company representative stated that from 1969 to 1983
the waste solvents were dumped in the rear yard of the facility.
Currently solvents are mixed with waste metal chips and disposed
in a dumpster. The company representative also stated that
machine shop spills were mixed with Speedi-Dry and drummed,
disposal practices are not known.

N



Matrix ID #42

INDUSTRY PROFILE SHEET

L
Company Name: Col umb i a Const ruction

Number Employees: Unknown

Product/Service: Construction Company Offices

Address: 58 Concord Street

Date of Occupancy: Unknown

Proximity to Well: 7/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o No chemical s stored on-site

o No waste generated on-site

Underground Tanks: None

I NPDES or Subsurface Discharge: None

Spill Events: None

I Comments/Remarks:

o Included In August 2, 1983 DEQE site inspection.

I
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Matrix ID #43

INDUSTRY PROFILE SHEET

Company Name: J. Sanford and Sons

Number Employees: Unknown

Product/Service: Steel Panel Manufacturer, Welding and Steel
Panel Storage

Address: 50 Concord Street

Date of Occupancy: Unknown

Proximity to Well: 7/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o Small quantity generator-generate waste oil on-site.

o Diesel Fuel is stored in 2-275 gallon above ground tanks

o Waste oil is stored in drums - DEQE files state that company
representative stated that BFI disposes of drums; BFI is not
a licensed transporter of hazardous waste.

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: DEQE noted oil stains on the ground near waste oil
storage drums during an August 1983 site visit. Waste drums were
open and in poor condition.

Comments/Remarks:

o Included in August 3, 1983 DEQE site inspection.

a DEQE files state that there are complaints against J.
Sanford and Sons in the North Reading Town Files (Board of
Health). Complaints state that the company had been dumping
and 'tburying construction waste "and other materials" on-
site.



Matrix ID #44

INDUSTRY PROFILE SHEET

Company Name: ML Transfer

Number Employees: Unknown

Product/Service: Shoe Warehouse

Address: 44 Concord Street

Date of Occupancy: Unknown

Proximity to Well: 7/16 Mile

Hazardous Materials/Hazardous Waste Activities:

o No chemicals stored on-site

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Included in August 2, 1983 DEQ.E site inspection.



Matrix ID #45

INDUSTRY PROFILE SHEET

I
Company Name: United Parcel Service (UPS)

I
Number Employees: Unknown

I Product/Service: Distribution Center of Parcel Delivery

* Address: 23 Concord Street

Date of Occupancy: c. 1984-present

Proximity to Well: 1/2 Mile

Hazardous Materials/Hazardous Waste Activities: None

Underground Tanks:

1-5000 gallon underground storage tank, probably contains
gasol ine or diesel.

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

a Site formerly occupied by Table Talk Pies (noted in August
1983 DEQE report)



- Matrix ID #46

INDUSTRY PROFILE SHEET

Company Name: Bobcat of Boston

Number Employees: Unknown

Product/Service: Sales, service and parts for construction
equipment

Address: 20 Concord Street

Date of Occupancy: Unknown

Proximity to Well: 1/2 Mile

Hazardous Materials/Hazardous Waste Activities:

o Small quantity generator-generate waste oil on-site

o Generate 100 gallon/month waste oil which is collected in
above ground 275 gallon tank and recycled when tank is full.

Underground Tanks:

3-2000 gallon underground storage tanks - unknown contents (noted
in North Reading Fire Department Permit Records)

NPDES or Subsurface Discharge: None

Spill Events: No reported events, however, oil stains were noted
on the ground near 275 gallon tank during an August 3, 1983 DEQE
inspection.

Comments/Remarks:

o Included in an August 3, 1983 DEQE site inspection.



Matrix ID #47

INDUSTRY PROFILE SHEET

Company Name: M.W. Carr Corporation

Number Employees: Unknown

Product/Service: Distributor of Picture Frames

Address: Wilmington Industrial Park, Fordham Road

Date of Occupancy: c. 1979

Proximity to Well: Unknown

Hazardous Materials/Hazardous Waste Activities:

o No wet processes, no degreasers or chemicals used.

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Included in a February 1979 DEQE investigation of the
Stickney Well contamination.

o Site is a distribution outlet.



Matrix ID #48

INDUSTRY PROFILE SHEET

Company Name: K-2 Corporation

Number Employees: Unknown

Product/Service: Distributor of Ski Equipment

Address: Wilmington Industrial Park, Fordham Road

Date of Occupancy: c. 1979

Proximity to Well: Unknown

Hazardous Materials/Hazardous Waste Activities:

o No wet processes on-site, no degreasers or chemicals used.

Underground Tanks: None

NPDES or Subsurface Discharge: None

Spill Events: None

Comments/Remarks:

o Included in a February 1979 DEQE investigation of the
Stickney Well contamination.

o Site is a distribution outlet.



HONEYWELL CORPORATION - 110 FORDHAM ROAD

Western side of building.
3/18/87

View of drum storage area, southern side of buil ding.
3/18/87
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0VOL KSW AG EN OF AMER'ICA -100 FORDHAM ROAD
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Entrance toVolkswagen.
3/18/87

front parking lot looking north.
3/18/87

View of
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View of Keytek.
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DATAMETRICS COMPANY - 340 FOROHAM ROAD

View of Datametrics.
2/27/87
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GENERAL ELECTRIC - 55 FORDHAM ROAD
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View of GE from Concord St. (Former Compugraphics
building at 66 Concord St. in left foreground)

3/18/87
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Secondary entrance road to GE off Concord St.
between Converse & Roadway.

3/18/87 .
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GENERAL ELECTRIC

NPDES Outfall
3/18/87

001.

NPDES Outfall 002.
3/18/87

N



.1

GENERAL ELECTRIC

-~V I

View of old road into gravel pit area next to outfall 001.
(View looking east from GE 1parking lot)

3/18/87

View of sand filter beds at WWTP.
3/18/87
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CONVERSE - 1 FORDHAM ROAD
(NEW SITE)

I-'A

View of building at corner of Fordham Road & Concord St.
(Occupied since 1986)

3/18/87

(..7

Company directory at entrance to Wilmington Industrial Park.
(Converse located on the right)

3/18/87
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ALEPPO TEMPLE - 99 FORDHAM ROAD

Building and parking area at end of Fordham Rd.
(Looking northeast)

2/27/87

View of rock crushing operation adjacent to Aleppo building.
3/18/87
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ALEPPO TEMPLE - 99 FORDHAM ROAD

j

Close-up of rock crushing operation.
3/18/87

Trailer trucks in back of building.
(Looking east)

3/18/87



lie E. I. DUPONT COMPANY - ONE CORNELL PLACE

FFismi

View of southern side of building.
3/18/87

View of south side.
2/27/87
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te COMPUTERVISION - S CORNELL PLACE

Front of building.
3/18/87
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Loading docks at rear of buil ding.
(North side.)

2/27/87



FEDERAL EXPRESS - 10 CORNELL PLACE
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Southern side of building.
3/18/87
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View of Computervision and Federal Express Buildings
looking from Keytek's parking lot.

3/18/87



DYNAMICS RESEARCH CORPORATION - 50-60 CONCORD STREET
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S - A -

View of buildings at 50-60 Concord
(Looking north)

3/18/87

St.

Entrance off Fordham Rd.

3/18/87
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DYNAMICS RESEARCH CORPORATION - 50-60 CONCORD STREET

View of buildings at 50 Concord St.
(Looking south)

3/18/87

Chemical & hazardous waste storage area,
western side of building.

3/18/87



COMPUGRAPHIC FACILITY - 35-55 CONCORD STREET

r~fl

View of building at 35 Concord St.
3/18/87

View of facil ity at 55 Concord St.
(Looking west)

3/18/87



ROADWAY - 95 CONCORD STREET

Roadway Trucking Terminal.
3/18/87

Opening in gate in back of lot.
2/27/87



ROADWAY - 95 CONCORD STREET

View of back of property from south-east corner of GE property.
2/27/87

Wetlands behind (north) Roadway terminal.
2/27/87



COLES EXPRESS - 93 CONCORD STREET
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View of trucking terminal.
3/18/87



C.R. BARD, INC. - 87 CONCORD STREET

Front of building.
3/18/87

View of western side of building.
3/18/87
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0 LILY TRUCKING - 84 CONCORD STREET

Entrance to Lily Trucking.
3/18/87



ST. JOHNSBURY - 90 CONCORD STREET

View of the eastern side of the trucking terminal.
3/18/87
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SANBORN'S EXPRESS - 80 CONCORD STREET

-a

Western side of trucking terminal.
3/18/87
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CENTRE TRUCKING COMPANY - 81 CONCORD STREET

Centre Trucking Co.
3/18/87.
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View of parking lot looking north from Concord St.
3/18/87
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D.H. MAHER CORPORATION - 71 CONCORD STREET
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View of building.
3/18/87
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MSM INDUSTRIES - 60 CONCORD STREET
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MSM Industries at 60 Concord St.
3/18/87
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CONCLUSIONS

This investigation of possible sources of contamination of

the Stickney Well has generated a great deal of industrial

activity has been on-going in the study area. The following

seven conclusions are drawn as a result of this investigation:

Active Industrial Area

The Stickney Well is surrounded by 47 industries within a

1/2 mile radius. There are 29 hazardous waste generators and 18

underground storage tanks for chemicals or fuel. Nineteen

hazardous substance spills have been reported. Ten of the

hazardous waste generators are large quantity generators

producing more than 1,000 kilograms of waste per month. . Twenty

seven chemical storage areas were identified in the study area.

Underground storage or holding tanks in the study area have a

total capacity of at least 221,500 gallons. All of these

industrial activities are possible contributing sources to the

contamination in the Stickney Well.

Hazardous Substance Users

Over 70 percent of the industries in the study area use

solvents, chemicals and/or fuels. Many of these hazardous

substances have constituents that have been identified in the

well. Therefore, these industries should be considered possible

sources of the contamination.

25
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Solvent Users

There are approximately 27 known solvent users in the study

area including two documented TCE users. Twenty one of these

solvent users were operating in the study area prior to 1979.

Current solvent users may have used TCE or PCE in the past.

These solvent users are possible sources of TCE or PCE

contamination in the well. Most of these solvent users are

located within the well's zone of influence and, therefore, are

possible sources of contamination.

Waste Oil Generators

Nineteen industries in the study area are known to generate

waste oil which is stored in underground tanks or above ground,

outside storage areas. "Waste oil" is a catch-all category and

often contains miscellaneous wastes including solvents and

degreasers. Waste oil is considered hazardous by the

Massachusetts DEQE. Thus, these waste oil generators are

possible sources of a variety of contaminants.

Historic Industrial Development

The area around the Stickney Well began to develop

industrially at a rapid pace in the late 1960's and early 1970's.

Of the 48 facilities investigated, approximately 39 were occupied

prior to 1979 when the Stickney Well was shut down due to

contamination. :-These 39 facilities include 21 solvent users and

26
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3

o reliable information on hazardous substance use,

storage and disposal practices at the seven trucking

terminals,

o drum storage practices at industries including spill

control plans, drainage and location of storage areas,

27

ThP

10 waste oil generators. Additionally, these pre-1979 industries

account for 26 chemical storage areas and 15 underground tanks.

Thus, all these operations are possible sources of the original

contamination found in the well.

Hazardous Substance Spills

Thirteen hazardous substance spills, including four known to

involve solvents or waste oil, have been reported in the study

area since 1979. These and other unreported spills have a

potential impact on the well. There was no spills database

before 1979.

Data Gans

Although DEQE and the local government have conducted

various investigations of industries in the study area, many data

gaps remain. These data gaps include:

o the results of any tightness tests recommended by DEQE

on underground tanks suspected of leaking,

V
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o historical data on the type and quantities of solvents

used including purchasing records, manifests and annual

reports,

o detailed information on certain spills including the

chemical name, quantity, response action and the

results of clean-up actions,

o no information concerning spills that occurred before

1979 is available.

28
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TABLE 2 - SUMMARY INFORMATION ON INDUSTRIES IN STUDY AREA

Total

Number of Companies 47

Number of Sites Occupied 54

Hazardous Substance Users 33

Hazardous Waste Generators 29

Large Quantity Hazardous Waste Generators 10

Known Solvent Users 27

Chemical Storage Areas 27

Waste Oil Generator 19

Underground Storage Tanks 18

Underground Waste Oil or Solvent Tanks 10

Above Ground Tanks 6

Reported Spill or Unlicensed Release 19

Truckwash Areas 5

NPDES Outfalls 4

Known Solvent "Hotspot" 2

Industrial Leach ing Fi el ds 1

29 S
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APPENDIX 8

LABORATORY DATA FOR JUNE 1987 SAMPLING



EnviroTest_
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

.A B#: 54596A DATE REC'D: 97/06/03
-NAME: ERM - New Enqland
STREET: 205 Patland St.
;FL LOCATION: GZA-1

REPORT TO:
T-LL TO:

T COLI;
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F :C

K I -r. 7
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w1- :C'00:

DATE COLL'D: 9T/06/02 TATU: CLOSED
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IT:Boston STAtTE: MAZIP: 02114
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New York State Deparment of Health Approved

1 L
aE

Ca
Cr

CLI

Au

F e
Pb
Mc
Mnr

Ho

Ni
Pd

3u/1
S.0T

0.005



EnviroTest
Laboratories Inc.

AB#: 545962 DATE REC'D: 97/06/03
LNAME: ERM - New Enc land
-TREET:

L LOCATION: EZA-2

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

DATE CLL'D: 87/06/02 ST(AiTUS: CLOSED

FNAME:
CITY: STATE ZIP:

REPORT TO: same
ILL TO: same

T COLI:

4 4

-u.42

Phenal;:
CN
B
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Turb :
pH
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NH3-T
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Laboratory Direct//

New York State Department of Health Aooroved
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[ EnviroTest
Laboratoies Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

L Ai: 5456C DATE REC ': 7/06/03
NAME: EzM - Nw En1lan&d

.i :E
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-7/6/02 T

-7rr

ANALYZE EUPE NATNT ENL 1

4-4

L..L

.JcI-uCj

CN T

Fa

F-,- t,

r U.

M a
Mn

2 -kuc rIHa

T Har d:

&.Ei.

- - .- -B1LC-
ML'5

V .

Ti-M< 4 u

i-Remrs: All result3 i ma/1 unl1s: othrwis3 ird icat.d.

Rc-nid A
CabG .~i~ y-y ir=c.. r 

New York State Department of Health Approved

<0.01

.. . I e r,

C T

- -r

TC

:
;;
.,a

.

C-.



EnviroTest
Laboratories Inc.

315 Fullerton Avenue
'Newburgh, NY 12550
(914) 562-0890

LAC 4 : 545%t D DtATE REC'D: Q7/2<3
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.g A L " -- .'- --.L F ,- "T -

1RT TO s

-

-PL. :L

4 :
i AE A

C ,
& au m

Ph.enol:

Turubi

LA

I :T

U

I
I-I

HGo

i-

Pd1.~.: 0:c 1.

n.r-- fi

T i

-

RSmar: l r u lts I I in ma. unla- i i ca

Ronald A. Baver
LaboraI ~=~trv Diractcr

New York State Department of Health Approved
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EnviroTest_ _
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

LA D 496E DATE RECD: 7/06/3 
N *AME: E3.M - NEw Encliand
STREET:;
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|_ :,b !:rat r I r t r

New York Slate Oepartment of Health Approved
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fl,41JT

T' al r-t

NH3 -T
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bCLi11C
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EnviroTest .I
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

LABt: 545%hF DATE REC'D: 37/06/03
271 IIz 4 - i 4. E M New ELan E-T.

p 1r

DATE COLL'D:
FNAME:

7/O6/Q3 STATUE. L

ETA1TE: ZIP:

NF4ALYZE UELPERNATAiT ONLY

C L

-- C :1

HARD-T

AD I n

B D--Er C :

DOD-S
TSE-Inf:

.L - I .

L S 2E

-a

A-r

Fe

Mb

Mn

.. . i

:.2 iC

.. n a

14 C

T

LTi

"i-7

THM
f OL-

4. Lad/
- A0

Remark!:: All re lts in ma/1 Unl E otherwise indicated.

Ronald A. Bayer
Laboratdrv Dire2cor

New York State Department of Health Apioroved

Pheno

B

* CaerTu r U
oH
LI

HEi .....
r.w . M

6 12 87



EnviroTest
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

L nA g , r : , 5 A T71- r R , -; 7.-i-l M.. ... :- . C/
* - - r-.1 _ - - , .. 4

.1'.yr-'1 Ib Ca"fli - ! Edra - l.Ji Of u

-:Thr-5-- ; ., 0t-. P- .ats ..nd .i.
- L....- :C2 A-UN-' ; /:". s -. "z r . s.. ± ..

-~~ ~~ 0- L -- " L"-n ' nID- .. L--u!...L. U .

*t-01 1- 4

f' T '. '4

A II

__. III E

_ .r-. r..

i ',. --..

2. 4 U& 1

A 1

in ma/1' I Ea othErwiE2 idicated.

Rcnald A. Daver
Laboratory Dire-ctor

New York State Department of Heafth Approved

A g ! IS . C i-.

C s--- T- , .7 17 ! ,-- 4

a T

. . -

r- 'F|..

i M '; -. '-- i

1 "-...

L u
...

er.
---

IC

1-LI, .4

.U /

-I -. -1D --

rasalts



EnviroTest :;
Laboratories Inc.

315 Fuilerton Avenue
Newburgh, NY 12550
(914) 562-0890

LSit: 34A96. ATE REC'D C 7 06/3
NAME: ERM - New Enaland
-- 7 R-.-r.

:.ar~nor -rn,

- I T-~.
U I. L.-U- i

DATE COLL'D:
FN AME:

I-- T /.

S7/06/02 STATUS:

T-'".^ r:-

I A --.' I i - "" I I!- f"- M i i A T , IT-""I
e -- i- I l' . . -' . ,? -1h 1 M M 1 H I--- t ;- MI . I

EEmift"

CN
B :

- 1..'L -

NHTr-:
Turbi' :

CL ad

A *I Z..

BCD-E#-:fLV r :

M LS

TE 1L

OL

.. u /

r

Fe
Pb

Hc

I .021

j- .01

( .4Ur/i

- Ic

'"41n

7n

Ti-

t2.L uCil
<.' -3 r

rmk :A rejulAAts.Z in, mc/2. unie I oth rwin inicat ed.zC+

Laboratcrv Directr

New York State Department of Health Acoroved

P=4'

a 2



EnviroTest
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

LA#: DATE R:EC'Dl: 76
NAME:;ERM - Nwv EncnA 7
TPR-ET-

DATE COLL'D:
FNAME:

t -'-

E7/0D6/02 STAT': CLO:ED

..- i IL ., s- ,

4 NAiLE UERN~NT ONLY

- .-. .- i .- ,e

" ii "'

N I
L7 1

CCRD

Ca Hard:

BOD-En-F:

TEC-InF:
D S t

:.. -)

- ..- ,--. C ..

Na
T1:

z n

T HM

Remarks;~§wi 1 in -o./ n L. Lthrwise indicated

Ronald A. aver
Laborat.rv Dirz-tnr

New York State Depariment of Health Approved

IJLI:
-

PCC- i

C- U

t- - l

Mn
H in

: C .

L .: C /1 (O. 4 '.A'/ 1

reuls



EnviroTest___
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

L 5-:#: 659&D DATE REC'D: T /

ANE: ERM - New Enoland
- - r - -

DATE COLL'D:
- NI A M. EFiNAME

-- x-.

B7/06 /02 TAU:cL-IE

-- / .1 "" 1 L.- =S 7 - !J33

NALYZE HUPE;2NAT~hNTCu N

A 111 S5am

n T

CCLI:

i-41 A

Hr--T :C

-- -C

In

Remarks: llrsults"ii
i /1 uinlEs ot hr ise i Itd.

Ronald .a
Laoboratory 'irctor

New York State Oepartment of Health Acproved

;-+s. c

c I

Cnd d

.;.. I~] g- L
;_; -

. .L

-=

.n .. - 0 ,. . /

.. .-fl:I

Z 12.. fl

CRT TO:
i u ,



EnviroTest d

Laboratories Inc.
315 Fullerton Avenue
Newburgh, NY 12550
(914) 532-OaSO

LE4: 54E 6SE DATE RECD: 37 /06/ C

.AME: ERM - Net Encland

T1 -' t"-1 "'7 . -"

TO:

DATE COLL'
FNAME:

AA.LY:- L"iFE:L2.-TNT nM\L/
=a e

* LI

-77 .

- C

L 7

CN-
LI .*-

am-r

01

ECO-Eff:

TES-Inf

MLE :

U

F. .

f L
L

Mn
20 ua.2 1 Ha

-. O --1-M '

Re m rk A lI resul ts in ma/1 ±

- 4tj -- 1:"

i .-j.l

(0.4 u/1

- 1

Ii-

T'l1

T I j~
I .iL

I - J 'l

unless otherwise indicate=d.

Laboratory Director ; 12

New York State Department of Health Approved

I7/-/7-*TTUJ L E

I-



EnviroTest
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

LAB#: 5459F DATE REC'C:
ME: ERM -- New Enaland

I 1 CC..7. | -

37/ C6/0 DATE COLL' D;

-l- .j --

Eame

F._, a

- -4- ;

P h en I

SH

LI

N4H:-T :

I0-3

LCD- In :

20 0-2-f-:

TES-In f:

MLSE
Mi !C
Ilo ILY ,Z

: ' <2. 'AA i

Remarks: All reult tz in ma/1 unlUess otherwise indicated.

Ronald A. Baver
Laboratnry Dirtr

New York State Department of Health Approved

S.02TG

F i
'I

M

Ho-7 a/1

r0.'02t

:,-

Ti

TI-M
r 'C

&' 1/2-:

870/3STAT7U: G, L C.'ED

. ,I / a/ " '" .. a :" - ;x ., I - - * -T O""'t ' -.-1a-le ,a.. - ; , N : u n-



EnviroTest
Laboratories Inc.

.ABit: 54736G DATE REC'D: 37/06/06
LNAME: ERM New England
7TREET:
PL LOCATION: G2A-

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

DATE COLL'D: 37/06/0 STATUS: CLOSED
FNAME:
CITY: STATE: ZIP:

ANALYZE SUPERNATANT ONLY
FEPORT TO: same
ILL TO: same

T COL:

P -
F

T-PO4 :

04 :

nB AS :

_H3-C :

Cr+6 :-
Phenol:
CN :-
B :
Br :
Color :-

Tuarb :-
pH :
LI :
OCond :
NH3-T:
TKN :-

COD:
HARD-T
Ca Hard:
503
C i
41k
BOD-Inf:
BOD-Ef f :
BOD-S
TSs-Inf:
TSS-Etf:
MLSS:
MLVSS

C1. 0

<0. 01

(0.4 ug/l

K
S e
Ag
Na
T1.
Sn
Ti
V
Zn
THM
TOC

<2.0 ug/i
<0.01

Remarks: All results in mg/li unless otherwise indicated-

Ronald A. Bayer
Laboratory Director

New York State Department of Health Approved

36 ug/l
0. 06

(0.005

Ca
Cr
Co
Cu
Au i
-Fe
Pb
Mg
Mn
Hig
Mo
Ni
Pd

SOL

Ca

Cd

6/ 12/37



EnviroTest
kaboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

_AB4: 54736F DATE REC'D: 87/06/06
LNAME: ERM New England

TREET:
PL LOCATIO)N: G2A-S

DATE COLL'D:
FNAME:
CITY:

G7/06/05 STATUS: CLOSED

STATE: ZIP:

ANALYZE SUPERNATANT ONLY
REPORT TO: same
ILL TO: same

T COLI:
CO)LI:

_PC -

F :
03 :
02 :-

T-P04

04 :
nBAS :
Si02 :-

VS :-

23 :

%SOL :

%4

& :

Phenol
CN :
B :-
Br :-
Color :
Odor :
Turb :
pH
LI :
Cond :
NH3-T :
TKN -

C a
Cr
Co
Cu
Au
Fe
Pb
Mg
Mn
H9
Mo
Ni
Pd

27 ug/1
0.26

' -

COD :
HARD-T
Ca Hard:

Cl :
Alk
BOD-Inf:
BOD-Eff:
BOD-3
TSS-Inf:
TSS-Eff :
MLS'S :
MLVSS

0.04

(0.l0

(0.4 ug/1

K
se
Ag
Na
TI
Srn
Ti
V
Zn
THM
TOC

(2.0 ug/l
(0.01

Remarks: Al results in mg/1 unless otherwise indicated.

Ronald A. Bayer
Laboratory Director

N

\w'MV 'tnr( 1 - mlie nwrr i Hr--n A -mmved

6 /12/7



EnviroTestl
Laboratories Inc.

LAB#: 54736E DATE REC'D: !7/06/06
LNAME: ERM New England
STREET:
SPL LOCATION: G2A-9

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

DATE COLL'D: 37/06/05 STATUS: CLOSED
FNAME:
CITY: STATE: ZIP:

ANALYZE SUPERNATANT ONLY
REPORT TO:,same
3ILL TO: same

T COLI:

F :
403 :-
40'2 -

T-P04

0- P4 :
304 -:

MBEAS :

H3-C0:

V D

TDS

T' SOL
G3 & O0

As

2d

Cr+6 :-
Phenol:
CN :

B r
Color:
Odo r :-
Tur b
pH :
LI :
Cond
NH3-T
TKN :

Ca
Cr
Co
Cu
Au

Fe
Pb
Mg
Mn
Hg
-ic
Ni
Pd

43 ug/i
0.07

0 . 007

C)D :
HARD-T
Ca Hard:
IS 3
Cl :
Alk
BOD-In f:
BOD-E:f f
BOD-S
TSS-Inf:
TSS-Eff:
MLSS
MLVSS :

<0.02

<O-01

(0.4 uq/l

K
S e
Ag9
Na
TI -

Ti -

V :
Zn :
THM
TOC:

Remarks: All resul in mg/I unless otherwise indicated.1 -1

-- ----

Ronald A. Bayer
Laboratory Director 6,12 1/07

New York State Department of Health Approved

:<'2. 0 ug/l
: (0-01



EnviroTest
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

.AB#: 54736D DATE REC'D: 27/06/06
LNAME: ERM New England
TREET:
PL LOCATION: G2A-lO

DEPORT TO:
ILL TO:

T COLI:
COLI:

. PC :-P11-
F :

C)c

T-PG4 :
4'-PO4 :

04 :
BAS :

Si02 :-
23 :

*..r-C :

DATE COLL'D: 87/06/OS STATUS: CLOSED
FNAME:
CITY:

ANALYZE SUPERNATANT ONLY
same
samine

Cr +:
Phenol:
CN :
B :-
Br :-
Color
Odor -

Turb :
PH :
LI

ord :
NH3-T -

TKN :

HARD-T
Ca Har d:

Alk
BOD-Inf:
BOD--E F f:
BOD-S:
TSS-in f:
TSS-Eff:
MLSS :
MLVSS

STATE: ZIP:

0.02

(0.01

(0.4 ug/l

K.
Se
Ag
Na
Ti
Sn
Ti,
V
Z n
THM
TOC

<2.0 ug/l
(0.01

Remarks: All results in mg/l unless otherwise indicated.

Ronald A. Bayer
Laboratory Director 6/12/807

New York State Department of Health Approved

r

I SOL
G & 0

1

Cd

Ca
Cr
Co
Cu

Au
Fe
Pb
Mg
Mnl
Hg
Mo
Ni
Pd

43 ug/l
: 0.21

(0.005



EnviroTest___
Laboratories Inc.

315 Fullerton Avenue '
Newburgh, NY 12550
(914) 562-0890

_ABOt: 54736C DATE REC'D: :37/06/06
LNAME: ERM New England

TREET:
PL LOCATION: G2A-11

"EPURT TO:
ILL TO:

T COLI:
COLI:

. C
F :

02 :-
T-P04

-P04

i- & Q

same
same

DATE COLL'D:
FNAME:
CITY:

87/06/105 STATUS: CLOSED

STATE: ZIP:

ANALYZE SUPERNATANT ONLY

Cr+46 :
Phenol:
CN :
B :
Br :-
Color :
Odor :-
Turb :-
PH -

LI :
Cond -

NH3-T :
TKN :

:7 ug/l

< 0 01

Rpmarks: All results

Co
Cu

Fe
Pb
Mg

Hg
Mo

Ni
Pd

<0.02

<0.0 1

<0.4 ug/l

COD :
HARD-T
Ca Hard;
50:1:
Cl

Al :
B OD-In f:
BOD-Eff:
BOD-S
TSS-In F:
TSS-EffI::

MLSS:
MLVSS:

K
Se
Ag
Na
TI
Sri
Ti
V
Zn
THM
TOG

3(2. uq/i
:<(0.l

in mg/l unless otherwise indicated.

Ronald A. Bayer
Laboratory Director 6,

New York State Department of Health Approved



EnviroTest a'l
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550

14 562-0890

LABI: 54736A DATE REC'D: 87/06/06
LNAME: ERM New England
STREET:
2SPL LOCATION: G2A-12

WEORT TO:
!ILL TO:

T COLI:
~ COLI:

F:
403
.402
T-PO4
:---P04
304 :
MBAS :
W.02 :
42S -

NH3--C :

.DATE COLL'D:
FNAME:
CITY:

87/06/05 STATUS: CLOSED

STATE: ZIP:

ANALYZE SUPERNATANT ONLY
same
same

Cr+6 :
Phjno:

S :rColo
Br :

Odeor:
Turb
PH
LI:

NH3-T
TKN

COD
HARD-T :
Ca Hard:

Cl :
Aik
BOD-In f:
BUD-Eff:
BOD-S
TSS-In :
TSS-Eff:
MLSS
MLVSS:

<0.4 V

<0. 4 ug/I

K :
Se : <2.O ug/i
Ag : (0.01
Na
Ti
S -
Ti
V :

THM
TOC

Remarks: All resul ts in mg/l unless otherwise indicated.

RonajNd A. Bayer
Laboratory Director

New ork State Department of Health Approved

20 ug/l
.72

<(3. 0 -(G'

VS
K DS

% SOL
S& O

'b I

A

Id A

Ca

Co
Cc
Au
F e'
Pb
Mg
Mn
Hg
Mo
Ni
Pd

6/12/07



EnviroTest ig 315 Fullerton Avenue

Laboratories Inc.

LAB4t: 547:6B DATE REC'D: 07/06/06
LNAME: ERM New Englandi

TREET:
3PL LOCATION: G2A-13

EPORT TO:
;ILL TO:

Newburgh, NY 12550
(914) 5620890

DATE COLL'D: 87/06/05 STATUS: CLOSED
FNAME:
CITY:

ANALYZE SUPERNATANT ONLY
same
same

STATE: ZIP:

CLI:
COLI:

F :

t3:
2 :0

T-PO4
)-PG :
[4

MBAS :
9102 :

i23 :
NH5-C :

VS

DSO

As :-

a :

Cd :-

PhenoL:
CN :-

B :
Br :

Color :
odor :
Turb
pH :
LI
Cond :
NH3-T :
TKN :

<530 ug/l
0.32

(0.1005

Ca
Cr
Co
Cu
Au
Fe
Pb
Mg
Mn
Hg
Mo
Ni
Pd

0.07

0.05

(0.4 ug/l

COD:
HARD-T
Ca Hard:

Alk:
BOD-In f:
BOD--E f f:
BOD-Sn:
TSS- In F:
TSS-Eff:
MLSS -

MLVSS

K
Se
Ag
Na
T.1
S:n
T i
V
Zn
THM
TOG'

: <2.0 ug/l
: <0.01

Remarks: All results in mg/l unless otherwise indicated.

Ronald A- Bayer
Laboratory Director

N1

New York State Department of Health Approved

6/12/37



EnviroTest _
Laboratories Inc.

315 Fuilerton Avenue
Newburgh, NY 12550
(914) 562-0890

AB#: 547361 DATE REC'D: :37/06/06
LNAME: ERM New England
STREET:
*PL LOCATION: G2A-14

saine
Same- fl :

REPORT TO:
ILL TO:

T COL:
COLI:

PC :
F :-

,c) -- O4:

0-P04
04 :
S.AS :
Ei'2 :
2 :

H3-C:

(5.0 'sq/l
0.22

(0.00)5

DATE COLL'D: 87/06/0 STATUS: CLOSED
FNAME:.
CITY:

ANALYZE SUPERNATANT ONLY

Cr +6 -:

Phenol:
CN :
B -

Br :-
Color
Odor :
Turb
PH
LI :
Corid
NH3--T :
TKN

Ca
Cr
Co
Cu
Aus
Fe
Pb
Mg
Mn
Hc
Mo
Ni
Pd

COD
HARD-T
Ca Hard:
SO; :
Cl :

SOD-Tn- f:
BOD-EfY:
BOD-S
TSS-Inf:
TSS-Eff:
MLSS:
MLVSS

<0.02

0.0.1

<04 ug/l

K
Se
Ag
Na
Ti
Sri
Ti
V
Zn
THM
TOC

<2.0 iig/
<0-01

STATE: ZIP:

Renarks: All results in rm/l unless otherwise indicated.

Ronald A. Bayer
Laboratory Direc tar

New York State Department of Health Approved

6/12/37



EnviroTest___
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

...AB#: 54736J DATE REC'D
LNAME: ERM New England
STREET:
3PL LOCATION: G2A-14A Ceep)

REPORT TO:
,ILL TO:

37/ 06/ 06
FNAME:
CITY:

DATE COLL'D: 27/06/05 STATUS: CLOSED

STATE: ZIP:

ANALYZE SUPERNATANT ONLY
same
same

T CO,)LI1:
Z COLT:
3PC :
F

'102:
C-PO4

-P()4:
I04 -

.1BAS :

123 :-
IH3-C :

Cr +6 :

Phenol
ON :

B :
13r :-
Coor

Sd or :
Tur b :-
pH
LI -

Cond :
NH-T:
TKN :

HARD-T
Ca Har d:
SO3 :

Alk
BOD-Inf:
BOD-Ef f :
BOD-S:
TSS-Inf:
TSS-Eff:

MLYSS

0.06
o.o05

Cr
Co
Cu
Au
Fe
Pb

Mn
Hg
Mo
Ni
Pd

{.3 0

0-4
<0.01

(0.4 ug/l

Se2 :-20 ugt/lI-~ ~~ -')~~ 01 .

Na
Ti

Ti
V-

Zn :
THM:
TOC :

RemarAks: Al results in o ig/i unless otherwise indicated.

Ronald A. Bayer:
Laboratory Director /2/ :E7

<

New York State Department of Health Approved

G & 0
11
I:
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EnviroTest sci

Laboratories Inc.
315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

_AB#: 54736H DATE REC'D: 07/06/06
LNAME: ERM New England
STREET:
-PL LOCATION: G2A-l5

REPORT TO:
iILL TO:

T ClOLI:
COLI:

PC :-

((2 :-

O-P04

H3-C :

DATE COLL'D: :57/06/05 STATUS: CLOSED
FNAME:
CITY: STATE: ZIP:

ANALYZE SUPERNfATANT ONLY
same
same 

Cr+ -:
Phenol.:
CN :
B :
Gr :
Color :
Odo'r :
Turb :-
pH :-
LI :-
Cond :-
NH3t -T :

HHJT
TKN -

COD
HARD-T
Ca Hard:

Cl :

Alk
BOD-Inif:BOD-Eff:

BOD-S :

TSS-E:ff

MLVSS

Ca
C r
Co
Cu
Au
Fe
Pb
Mg
Mn
Hg
Mo
Ni

<0.02

(0- 01

(0.4 ug/l

K
Se
Ag
Na
TI
Sn
Ti
V
Zn
THM
TOC

<2.0 ug/l
:<0.01

Remarks.: All results in mg/Il unless otherwise indicated.-

Ronald A- Bayer
Laboratory Director

New York State Deoartmerit of Heath Acoroved

S~

.lI

A-b

ia

ud (0..005

6/1L2/ U7



LAB # 54596A

e ient: ERM New England Sol Location: G-ZA-1

Sol Coll'd: 6/2/87 Eamnl' Rec'd: 6/3/7

EPA Method 624 Volatile Organics Purge & Trap GC/MS

RE-LULTE BLANK 12C DC MA2TIX k3~- - - - - - - - - - - - - - - - --- - - - -- -- - - - - -- --- -- r--i- -- - - ----- i - - - - --:-i --- -
I-o ~ ~~ ~ .7 - e..a u -e T r- .7 v.

RELI T L Tj 4cn~,

COMPOUND Sam±'= Lab #54450'bh.

, i-: J Li0 .L Udn i A = . .i.!- .'e i r i

i ) fc rolin N" 10' ND ND ND -- -

. 2) Acryonitrile ND 1-0 ND ND N.-

.d?~OiTIOI-i~~ IcnAOr~
4 ti 2N d)iC

% Bromo form ND i NE 44 44 ND 5. 32
rn -±ND ND

-'rs-on ttrachr-ide ND 1 ND 47 4 N

- u On. - -ha I , '-

.I N N ND----

11)~~ ChooomN D 52 L4 NK i

EJ. Z!.-|l i10 1t w - /[ . ''L

) Cic--L,3-dichiororacene ND 1 ND ND

14 Dirmccr3loromethane Nki D 48 49N.5

.1)i.--ichiarabenuane ND 10D ND ND ND' -- -

NID

a 4 . -I yi4 Lu 5J tIi ;" 'rI LL --- .2-

i.- IN, -

-7 r~ -7,

L E.1 i L i r.. It 'A- Lt .- "-..1--

2)i.-ixchloroorocane ND1wN P4 6'N -'1

22) Ethianzene ND1 ND 4 4G NDA.9

r-- - - - -- ., +r. -r .-... ,-- - -. i e :

T - r , .... - e..ir. 1 I' --. / = r :: m :: y O
7tr~uar-.3-iha rcn ND i. ND 16 13 ND 3 3

50) .. r.2-~-ricni-r-t-ana NDai ND Si- 53 .:0
,-i s -r ,.: -1.. * ... ...... I- .. - LJ.L.ng C c..la .

- 4../ aiL. - 3 . l'r i.LrJ odn c r Imj. .. sI'I.0 u Ui-l. ..

r2 Trcir4lo.ehaeN ND ND ND' - --

~~ ) Vinyl chlcride ND i ND ND ND -- -

L....

L ________________________________________-.tircrieBLaoraoresc.c



LAB # 54596B

*lient: ERM New England SpI Location: GZA-2

Sol Colld: 6/2897 Sample Rec'd; A/3/87

- EPA Method 624 Volatile Organics Purge & Trap GC/MS
-----------------------------------------------------------------------------------------

RESULTS BLANK QC '2-C MATRI Ck K
REPL ICA T E Li *#5445<K

CCNGUND Samole Lb I5445C inc.

LCncen. MiL~ Conc. lst 2nd S:lAde±
ua/1 ua/i La/I 1U uI/1 uL/1 ucLi.Rec

1)- crolin ND l0- ND ND ND - -- ---

2 ry eIri- ND I ND ND N2 - -
4 BCmchi;omethan2 ND i ND 52 54 ND Ii 2I4

5)BrsoorTiND D 44 44 D 50)

9) Chlr hn ND, I. ND ND ND - - -
10) 2-Color.etkviinvl- -thr-N 1.ND ND ND - - -

1 l rmiND 1 ND 2 NN U1-
d ChlcrhIEthane ND I ND ND N - N

-I - -- n ,. - - -- 1 - 1 - 5 - 1-- -.- -D - - -

as~Z INs.-nc .o1rcn U a ~1) DiloGrr-m . ND 1 ND 44 4 ND w. 9
)ND 10 ND NL ND - - -

16) .3-ih$Liorobenene fl~ND 10 ND 4 42 ND 0 E

a.. m .?~if cnorofren ne NL) .I. ND_ '-7. -- r ND.

. IND N i ND t han

!.9: -Dichlo rn athana ND 1 ND 7 61 ND 520 ,-ihooteeND I ND 49 53 ND i 9

21)1.2Dichioroorooan2 Di N 4 5 D 5 0h.1 C-. . .- c - -

2 ND I NIN
TND ND 63 ND

2) 1 1.2..2-Tetraclrothane ND 1 ND 52 53 ND 2 Ia4
2 Tr-tachlorcthne ND i NE; 4 4: N -5 92

.9o .cN iDan ND ' iTN 5 4 N 9ND 1 N ND 
- - 1.. -rlo.than.e.ND i ND -1.3NDTh10

31) Trichlorcethn.ttc ND 1 ND. 46 5 ND 0

FI Vjr t b

i2 TiciooluorOmne thane ND 1. ND ND .ND
5)Vnlchlor ide ND 1 ND ND ND -

0

LorEEnviroeattLaboratorieesIInc



LAB # 54596C

*lient: ERM New England

Sol call'd: 6/2/S7

Sol Location: GZA-3

Samole Rc'd: 6/3/97

EPA Method 624 Volitile Organics Purge & Trap GC/MS

- - - - - - - - - - - - - -- ,-- 7 --- -,,.-- -- -- - -- -- - -- -- - - -- r -- --,.- -.g- --.- -'-- --RESULTE BLANK: cc CC.MATRl T IX
RE LICATE Lab Tr5442.-.

COMOFUND samll T  Lab 054450K Conc,
Concen. MDL Conc. ist 2nd Sol Added
U. uc/1/1 / . ; / : ..-- ± . . . . .-- -

- - - --- - - - - - - -- - - - - - - - - - - - - - -c-- - - - - -.,.-- - - - - - - - i - - - - u u r .L u- - : . . Eu- - - - - - ...

Acrolan..
Acrylonitril

- 44Li~ -
mn =a -lEn

Bromometmas e
Carbon tetrachloride :

Chlorfthan

.- i g-- - 1 . .. ,.. .. 4 .. i . . -4 - .4 ' - . 4 - . _

.2.~_+ lcrne..t- hiy . l a i ., th..ei r

.a- oi:hL 11 __ _

Chloroore.5n
1 ~-Di.3--ichr oro roI-a n

1i2rTichircthane
-4 '4 .. - . - 4 .. . - - .,

.2"-± ih r. l. ane

Trihl~oatene Iae

LLiJ..4_

4
4".-. =t 4 £=::=

; ..(.44 .h !I .144.. .t.4

i 1-ichlmlroathene n

. i. i c..-.. ..- i ... .
&- !..1 V A :.e''..i..::-l t2

Sr.:. ..- - - - - - . . ~
.4 '-.. . 4. y et - U.. -i.'. .ta U.2

-r-I, -. - .

1,2-TrcinhlorcEhae

N,

. 49

ND

ND
ND
ND

NC

ND

:s-.- I

ND

ND

NUC

ND

ND

NOm
N5u
eNO
!,D

NOm.

N-O;
Pu

100

-7

.L U

1.

.4

.

1

1
I

2-IL,

ND

14 BND
ND

ND

N', D,

NDNd 0

ND
ND

NDiN D

N.
Ni D

Ni
N D
ND
N 0
N'n
NO.!/
NO.,
N-Da

ND

-4

ND z

.1 .1

47

48 I
ND
Nm

4444

2-r-
N D
36
48

.4

43

5-7

49
4
4

6-3

46-sa.
4 S

lC...45

51
AL- ..
46

ND
ND

52

54
44
NF
'. D

49q

ND

Itin

NDO

32
49?

ND
42

40

53

60

1-7
-4-0

53
5.)
ND
IND

IN

N-

ND

14

N'

ND

ND

ND
NuD

ND
ND./

='-'

II

-or EnviroTast Laboratories. inc.
Ronalds . Bayr
P reasi deant

EnvirnTest Laboratories Inc.

2)

i7)

26)

3)
33.) i



LAB # 54596A

ient: ERM New England Sul Location: GZA--1

Lol Coll'd: 6/2/97 Sample Rec'd: 6/3./7

EPA Method 624 Volatile Oroanics Purge & Trap GC/MS
----------------------- -----------------------------------------------------------------

RESULTS BLANK C QC CATRI. P

' E L-. i 1 ar |E L...:.-. Tr..--T- ft-.

COFOUND zaw ol Lab :it440K jc.nc.

C~z L.L i~z L; - . W Q..
-- - - - -,I . --M..-I -- a .i. - ; - -.. -. - -- . - "'L..- - - /-

J- 1

NED N uG 1 JM. G M AU

c ArIozin eND 100 ND ND ND
2)ArlntieND 10 ND ND ND-

4; Z-romdihinrcmethane NiD flND :254 ND 5 0

9' Brcofcarxn ND i Nl 
4

4t 44 ND 5 :

-~~~7 4--- -
C) r mh ND N Nme

- Ii~on er~hoid D1 N 7 9 N 0 9

t) Chlorcathane ND.i ND ND NDi - -

1. 2-Chlrct.Cy.l'.vinyiL et~er ND 1 ND ND NDE -C C

rND I D 52 54 N r0 r

CND ND ND Ni - - -

ur -i. -I. .J---dicilororooene ND 1 NaU .. ma !NP 11 72

12 c aben Zne N D ND ND -

0,.-ihooeneeN 0 N 44 2 N 50 G

7 4 .- Dihaaezn Nz :D ND4L4;D 0

.- *, ra e r, a ! t -. .L A i. - - -'-- - '

.:LhnI--- thaNe ND I ND 7 6? N - .14
cr>Lcroetf-lane N-D i ND 49 53 ND- 50

Ctiroorcana m I ND 54 at:
ND 43 4

-3)M-hy n chlUride ND N D 63: 0 N 5 2

.c.-T / a . .4:-.a 4 -. L I'" ..... JI d u e -t-- I tI. 14±ei .. , .t.| H .- . -.. '1-u_--as. .o

N ND 45

i' -9 Tihore n ND i *NL 504 N'0 0

.- TiCnlorothanene-ND N

4 C1 I

3 Trichloroathena ND I. N 45 50NW50 9

2) richlcrofluormethane ND i ND ND ND - - -

)Vinl chloride ND I ND ND ND -

For EnviroTast Labcrstrrie. T ac

R A...... B..er
-4id n

Envirost 6 Laboratories Inc.



LAB # 54596B

lient: ERM New England Ed Location: GZA-2

Got Ccli'd: 6/2/097 Sample Rec'd: 6/3/97

EPA Method 624 volatile Organics Purge & Trap GC/MS

RESULTS BLANK cc C -ATRI I

REPLICATE Lab #4450,

COMPOUND Sammie' Lab 4#54450 cnc

C:nc In MDL Conc. tst 2nd En! - ---

.-- - t/Il uo/1 U40/1 L'/1 - / '.. ;-

ND 100 ND ND ND4 -

) N ze n 
N O N D N D

.'-l 
Z, F, 

ND 52 52N

.,r 4Ef' la.- n I NO -ND
-W 

rrm-fr N D 44 44 ND 52 Q 4:7
5Brosoform -,D1 N O N

'~~ - nND 
ND ~ ..~s) rnmomethane -715

7) Carbon tetrachiorice N 4 4 N

ND ND -8 -i -97

n io rcatha-s NDL ND ND NO

) Chlorthviviny ether ND

11 Chloroform ND ND
ND N D NL4L

li - . i N -1 ;1l ND ND 1 

4i DiNrom4chlorometnE DN4 1 N - -

*..;.. - - . t- .-- -- - .LY1 Nlu -. u15 4.-Dichlorobnzenea NO N - -1D N

1u. - ich lro tha nle "-D574- - Di t 1,.:, ND 4-D7 14 cihcrornfbfafai ND to ND 94 ,, ND 5
1) 1.2-uichicrodshaua= NDN 7 1 N 5 1

benzr~'r~jl 1 ND 49 8
21) 1.2--Dichlornprapana No NO 54 56 -E5 W

22) Eth*ier"zcne N N-D 48 4--

23) Mathviene chlorrde 
-1 11 , 3 6 D 5 2

2 1. 1.-42- trachlormet l ND ND - N -

25 Tetrachlorcethne N ND 4D

1 
l-T 

r ic h l rret h a n. -- -

2-Trichloroethane 
NO ' N' 5.,53.ND 

5Z 1

-3 . , , j f , . j tnlI .. ~.. - i 4 6. -

31) TrihloretheneD
321 Trichlorotluoromethanana ND ND No -

3h) Vinyl chloride No 1 ND NO D -

For EnvirTst L.aborat-ri- --s. i- --.

Ronald A. Bwvsr
9rr356/'2ai7

Enviro-fest l.aboratofies Inc.



LAB # 545%C

lient: ERM New England Sol Location: GZA-3

s3 C .l 6/2/27 Samole Rec'd: 6/3/87

EPA Method 624 Volitile Organics Purge & Trap GC/MS

---------------------------------------------------
M-T-'----'~V

RESULTE BLANK GC QC MATRIA G

REPLICATE LWn #5440K

COMPOUND Samole Lab rwr-- ?. Coc

Concen. MDL Conc. ist 2n SL4 MCded

Ug/1 ug/i ug/1 a p E
~~~-----------------------------------------------------

1) -tcs a ai| NO no ND Z N D-

3) Ban 411 ND 1> NU 52 ND N 0 1-1

4) ramdichicrmethane
5) Brmoarm ND 44 44 N 5u

6)4. ND I ND ND - 4

-n 
A7.-- r! q ND 50 9

F . u l :: . 2 .,1'- -- 4D -17 /
7Y Carbon tetra-hl.Ori-ua NDN N- ---

) Chirbaenzene NDN 49 5 -

9) Chiormsthans ND ND 1ND U

1, r-r-ornrnvlviroL et.-er ND 1 - ND N- -

Ci -1.~5- hrND I N 52 5 NO

1.2-Dichimr:benzsne ND ND -

.. . NU .4 4._ .2 ND ... ......
1,, 1,.---- n ND 10 IN4: 5

) 1.2-Dichloroethan ND i ND z- $ ND .

1* 4.L-ic im a--.n ;D 4 NDr 576lcNi5'1 4

. .; 1.1--Dichlor thene ND 1 aND -9 -- NO U3

21) 1.2-Dichloronropana ND I ND 54 56 ND 5 0

-,) .- --- -- - - ND 1 ND 48 4 ND sU

.. * . * L I w . --.C l I 1*i. N -- 4

2W . i --Trica hlori&ethan1 ND 63 6 ND 5 2:

S2- - ic rZethan ND 15 ND 4$4

5)Tercharnethne > ND i NT_ 46 0 N 0 9.

Wr 
NDN 4 -1 o

201IIrihara.aeN 1 NU 50 55 ND S

0 . n i n u .. -I 

2) Trichlaorfluoromethane ND 1 ND N H D

3) 'sinvi chloride ND ND ND -

RonaldA. Bayer

presv-ln en-2/7

FnviroTsti Laboratories Inc.



LA *# 545960

liEnt: ERM New England Sol Location: GZA-4

Spl Coll'd: 6/2/87 Eamole Rec'd: 6/3,/1

EPA Method 624 Volatile Organics Purge & Trap GC/MS

RESULTS BLANK Mc C 'ATRIX 02P
-EPL_ A T E L- .::"4!4"0-r' . *

NCOMF'CUNE Sam0le Lab #54450K Canc.
*Wncen. tIDL Conc. W~t 2nd EzL Added

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- t. . - - -.. - - - - - - - - - ^-- -- -- - - A - - - - - -n J . ± L L- .'... . 2 JI. - .ra~- LI-- ,- -L --

ci"r . " - tu- L

2 crvin-trile -D

IIn r1., -- -4) renamdch amthn ND 1 ND 52 54 ND 50C 0
.- .. 1 :N,, n2 5 1I 4 -ND SC -

5) BY"omfi a ri" -D ~ ~D -4 4 E5 -

6 Brmomathane ND LCND ND -ND

0)2-ChIcroethvivinyl atner ND 1 ND ND ND --
-! - .1, -I ..-T D - 2N.. 5 :-?

n)sChlrmetha: ND1 N N

._ .' t...Lg ii. 'C -'r<w--1 - - /2 .L .- ..

1E) i.2-Dichlcobenzene ND 10u ND NO NE -- -

.L ;-... ': brL- ... -. ii.: - u *a-""I £1t*C ! ±u 541L.4 T "T

i .1t-Ulc h-l r zennh ne N D. 10 i-- -54 51U iND W 103

r -. 4-I- n ; .- - .- . - .....-.- .. :n -y r A WI -;r :- -4

.. Q . . A ~"L/.L' !i ,.u -!-.' .3 Art. ns 'a.'_.J =. . A -- 5'

!q! 1.2-Dichio-cathane ND 1 ND 57 61 ND 50 114
--- 0 1 4_n .. -.... - ...- -- ;U L Nr. ?n nD -- 9 1 w-

.1. -L . . 'i1 - - C. -. _. 1 -D I 56 N. .- r.10-a
.a .i. NE - N"D 4 u -4 -' 96

- -.... , -T'--rc a I N 5m 5 N 5 n :-L
-W - LD 1i NNE: 45 45 ND 5.".M -O

Mhlnciard ND L ND 16 64 ND z0 12-
-1 .- .. - . .. . .tr. -N 45 = a ln At-

= 1 . N . ..- LI.SlE .- ' n L.- - -- / -. -

- - - -.. : - ,- - :. , - u nr * 4.17 -- Ce - :. .e-

-. ) 1.. 2 ". Trl i...icrtloeta m ND It= N9 U -.- A N-. !'C - -

31 Trichiaruthene , N l ND 46 50 ND 50 2
2) Trichlorfluormethane ND i N D -

~) Vinvi chlori t ND i ND Nn ND - --

!"""Yi '. 4 c Ir'" ,j " - -- "", ... j.fl-;- - .. .... .. -- ,- ' ...
i 4 0rn es .44;zor es 1'.

-- v.LO e1t .b rtv'or

L. _ ___ ____ ___ ____ ___ ____ ___ ____ ___ ____ ___ ____ __ FnvinTet Laboratories Inc..



B # 545?E

lient: ERM New Enqland Sp Location: GZA-5

Sol ColI'd: 6/2/97 Samole Rec'd: 6/3/67

EPA Method 624 Volatile Organics Purge & Trap GC/MS

'L3 LP.NK C , .AT 7RIX

cLINDCa L-b Lab .- r-t----
Ce C. :.- F,... Uh 1) sa-1' La 054 -0 -,- a -; r

Concen. , DL Conc. s 2d ED! Add
u/ i uc u uc1 uU i u- . c

1£-.. l .- 4 - - - r., p.
.: r---- LJI I.. ..LI r --- ---- - --- - ti
3) Benzene ND i ND f2  52 ND 5 04
4) Bcomodichiocathanc- ND ir N -4D 52 54 4E Z
5) Brmoor NL . ND 44 44 NO D

) .-- o. m thana N: - ND -D ^ I.D - . -

7? C r oND 1 m. 47.- 9 N- .0 a
. . ...- L.- .. . - -. .-- l.-- .Lr-ia 4n 4t .ii..

1..,I . i I L..CIL i L i't -t - ± -- fl -.. - -- --.

7 Chicrcethann ND I ND NE ND -

10) 2--Chloroethylvinvi ather NU ND I ND - - -
'' . .. ') a aI - N 1 ND .52 5_ ,_ -- ---

2 coramethane NU ND ND N Z
:-Ci-1..dichloroorcoan NE ND 36 32 72

14 NE 1 NDL 4S 4? NOriL so

.5 .2-Dichiabanzena ND 10 ND ND -

S1.2-DichlorEthan ND iN ND 57 6
.2.. ND 1 -' J. ..- 3 OVI 50 0 2.li'.d . L:' 9i "

21) i,2-Dichlrorora4ane ND NU 54 56 N
22) Ethvirenzen IND 1 ND 48 48 M

'r-a Eut V &dir=" 4 iA m Un

32) 1,-Tricnachlronethan ND 6 ND ND 3 12
Tricchroathrn+an ND 1 ND 54 55 ND E 92

32S Tarcacrlromnetae ND 1 ND ND 40 ND -0 4-3 i.vl chlricie ND i ND ND ND -- -

3"-.. a . , - r e . s .. . .. . .- _.,.,; -j. I ± r.a -'E-7i
- 1 '...2 -.. L .. J O I 4.':: I4, L :'..Lr c .,e I . . ... L ~±4-- r-. . ... l), _ .:_.. -

2nTrichL ND n ND rr IrD
YZ invl chlorida ND 1 N ND N D - -

For..Ef Enis.s Laoaois .- -

Envirolest E Laboratories Inc.



. LAB # 54596F

@lient: ERM New England Sol Location; GZA-6

Sol Call ' d: 6/2/07 Sample Rec 'd ; 6/3/87

EPA Method 624 Volatile Organics Purge & Trap GC/MS

REEULTS BLANK QC I],C MATRX SP
REPLICATE Lab #t54450::

ConcAn. MDL Conc. Wt 2nd _01 Addad
ug i u/ 1 ua/ q/ ug/ iq/ u g/1 u ug/ Rec

1) Acrolain ND 100 NQD NDL D- -- 7. 1<;
2) Acrolo itr.l ND t.o WD NDN..4N. 1- -

.) Ba..-e ane- 14D . N-DL .. J2 52: N-- L/ 1 . --. '41

4) Br1mldichi rm1a4.D 1 NO 52 4 ND 50 104
So s|-4Lrr iND 1'- I'-l -F.. -- '4 D 0 GE.
6) Bromomethane ND I ND ND ND - - -

.i - - - ... - .- .4 ... If. i "-'-!i "1",/ "". - i*''i" -. Q i
* -c. -. - LH .... - L....* - * . "- -4. ) .. " f] '-" *Ct 1 1±-''" ."

E! .l.4D L J.J ' .N.C' E0"11 - *T -H - -.

11. 2... ., N. . i"1-1 . N. D i"1r - -

1 'Ch Lc r at' .N. NE 52 4 NE 5 -110.

.L J . . ,l l * .r 4 ND 1 OD ND Nm DA : -'

1. -. . -.. ..- ...Lg.-- .. -- -! |r *. 43 '.4'Tir. -"

14 -, 1 DID ... 49I, |D 5 0 944. Z' '...l DiLIIHZ
liZ ' - , r....| ~"_.--±4±.. " . - - -... -... . .. ... -- , -- 4. '" -n -t -

. * - r. :"";- .L ..i iJ- . ± La '..4IL .Z ! '...' L l 1*41. . I2.A 1-+..- 4 1-4.4

N.-ihoo~neeD 10 ND ND N\D -

19 1,3-Dichisrartnzna NO 10 ND 57 42 NE 50 14

Z ityS1benZE NO* 1_ ND 6 WND 0

- £- \ .-., .. . ...- ... - N D 6' ". N: 0 1-;
.1. '... 4A4. I 4' u Li"± '..-. aC; 1--t±4 .4 L/-- '*44/ i4..- - ..-

24) 1.-ichlrac nethanND 1 I ND 57 5 ND 50 '14

-. 1 . -- i. ND14r 4t

-6) To u n NE 1 ND -412,0 ^.4-5Ci ND. .5. W.,'T/ .- -4 -/

1. 1 : - i. -s i\ N bS "'-.

W) i1h1.2-r::hcrmatane ND 1 ND 51 5zt .NO EO 1

- .L n.r - l' . !tAWa-a ' : ki .6 iN " rJU' r.--a: As ,

- i i I". -n D i' . - - ("" t
- . i / L :: I - '- -1' . 4 - .. -r iii ,L/ - - ... ,

-. i & .,) .. - *- " , , . .. ih . 1 1 - AL'- ' L \"TaC" .. .

- Ia n = 1...1 a---11.L~I-:=' -l'; 1 1''AJ .L .u . u 9. ' .

* I . f -- ' f --. ".L.J--I .-. .. i 'L. - '.., .. , A r. -|Ia - - 2" -i~ .-

> tranl..3-chizoaraoonne ND 1 ND 1D NDta-.-icirtvin ND NE' 4 55 ND 50 9
-. 1 .4- _ T ... .. . .......4 4 4 .2 .... -i~ - | .. L .g .C - C- - mC

3)Trichlornethene ,ND 1 ND 43 50 ND 5: 'P2
2Trichlor,4luoromethanea ND I ND~ ND ND - - -

. ' 'invi chicrida ND I ND ND ND T

For EnviraTest Laboratries.. Inc.
RFnalrt h n n

LI __________________________________________Enviroest 1J3Laboratories Inc.



EnviroTest
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0390

LAB#: 54736G DATE .REC'D: 87/06/06
LAME: ERM - New England
TREET: CITY:
PL LOCATION: Project #1502 GZA-7

DATE COLL'D: 87/06/05

STATE:
COLL'D BY:

STATUS: closed

ZIP:

EPORT TO: same
.ILL TO: same

VOLATILE ORGANICS ANALYSIS

Bromodichloromethane
"romof orm

romomethane
Carbon tetrachloride :
rhlorobenzene
hloroethane

.- chloroethylvinyl ether
Chloroform
hloromethane
is-1,3-dichloropropene :

rmochloromethane

1-dichloroethane
1,2-dichloroethane :
4 1-dichloroethylene -

-2-dic hloropropane :
"ethylene chloride
1,1,2,2-tetrachloroethane:

Tetrachloroethylene
Trans-1,3-dichloropropene
Trans-1,2-dichloroethylene:
1,1,1-trichloroethane
1,1,2-trichloroethane
Trichloroethylene
Trichlorofluoromethane
1.1,2-trichloro-1,2,2-

trifluoroethane
Vinyl chloride

38 Benzene
1,2-dichlorobenzene
1,3-dichlorobenzene
1, 4-dichlorobenzene
Ethylbenzene
Toluene
Total Xylenes

760

.11 results in ug/l

smarks: All other EPA 624 (50 ug/1.

Ronald A. Bayer
Laboratory Director

New York State Department of Health Aporoved

S. 620
140

1,670

1,600

6/22/27



I EnviroTest:
Laboratories Inc.

I.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

LAB#: 54736F DATE.REC'D: 17/06-/06
"AME: ERM - New England

TREET: CITY:
bPL LOCATION: Project #1502 GZA-8

DATE COLL'D: S7/06/05

STATE:
COLL'D BY:

STATUS: closed

ZIP:

I EPORT TO: same
ILL TO: same

VOLATILE ORGANICS ANALYSIS

B romodich lorinme thaneU-romnoform
rQonomethrane

Carbon tetrachloride
r'hLorc'ben-zerne

Ihloroethane
-chloroethylvinyl ether

.h loroform
hlorome thane
is-1,3-dichloropropene:
'b romochloromnethane :

,1-dich loroethane
1 ,2-dichloroethane

1,1-dichloroethylene :
,2-dichloropropane

.iethylene chloride:

1,1,2,2-tetrachloroethane:
.11 results in tg/l.

i amarks:7. All other EPA 624

Tetrachloroethy lene
Trans--I, 3-dichloropropene
Trans-1,2-dichloroethylene:
1,1, 1-trichloroethane
1,1 ,2-trichloroethane
Trichloroethylene
Trichlorofluoromethane
1,1 ,2-trichloro-1 ,2,2-

t r i f 1 uo roe th an e
Vinyl chloride

Benzene
1,2-dichlorobenzene
1,3-dichlorobenzene
1, 4-dichlo roben zene
Ethylbenzene
Tolueine
Total Xylenes

(1.0 u-g/1.

Ronald A.. Bayer
Laboratory Director

I-. -,

I %

New York State Department of Health Approved

1.

6 /22/1 8 7



EnviroTest i5
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(14) 562-0390

LABM: 54736E DATE RECD: 37/06/06
1AME: ERM - New England
3TREET: CITY:
SPL LOCATION: Project tl502 GZA-9

DATE COLL'D: G7/06/05

STATE:
COLL'D BY:

STATUS: closed

ZIP:

REPORT TO: same
BILL TO: same

VOLATILE ORGANICS ANALYSIS

Bromodichloromethane
Iromoform
3romomethane
Carbon tetrachloride
;hlorobenzene
[hloroethane
2-chlorocethyivinyl ether
Chloroform
%hloromethane
Cis-1,3-dichloropropene

bromochloromethane

1-dichloroethane
!2-dichloroethane :

v 1-dichloroethylene
- 2-dichioropropane

Methylene chloride
t 1,2,2-tetrachloroethane:

All results in ug/l.

lemarks: All other EPA 624

Tetrachloroethylene
Trans-1,3-dichloropropene
Trans-1,2-dichloroethylene:
1,1,1-trichloroethane
1,1,2-trichloroethane
Trichloroethylene
Trichlorofluoromethane
1,1,2-trichloro-1,2,2- :

trifluoroethane
Vinyl chloride

Benzene
1,2-doichlorobenzene
1.,3-dichlorobenzene
1,4-dichlorobenzene
Ethy lben zene
Toluene
Total Xylenes

(1. ug/l.

Ronald A. Bayer
Laboratory Director

New York State De marment of Health A' ,arc' d

.16

69

5'

5. 6

6/22/07



EnviroTest
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

LA134t: 54736D DATE. REC'D: 37/06/06
LiAME: ERM - New England

TREET: CITY:
SPL LOCATION: Project #1502 GZA-10

DA TE COLL 'D : .7/06/05

COLL'D BY:
STATE:

STA TUS: crloed

ZIP :

:EPORT TO: same
oILL TO: same

VOLATILE ORGANICS ANALYSIS

Bromod'cichlcoromethane :
romof orm i
romomethane

Carbon tetrachloride
rhlior olben zene
hloroethane
-chloroethy lvinyl ether

Ch lor o form
hloromethane

. is-1,3-dichloropropene
Dibromochloromethanie :

1,2-dichloroethane :
,1-dichloroethylene :
,2-dichloropropane :
metylene chloride :

1, 1,2, 2-tetrachloroethane:

.. 11 results in ug/li

emarks: All EPA 624 <1.0 ug/l.

TetrachlIornethy lene
Trans-1, 3-dichloropropene:
Trans-i1,2-dichloroethylene:
1,.1 ,1-tr ichloroethanie:
1, 1, 2- tr ichloroethane
Tr ichloroethy lene :
Tr ichloroFluorone thane
1,1 ,2-trichloro-I,2,2-

tr ifluoroethane
Vinyl chloride

Ben zenie
1, 2-dichlorobernzene

1, 4-dich lorobenizene
Ethy lbenzene
Toluene
Total Xylenes

Ronald A. Bayer
Laboratory Director 6/22/7

*1%

New York State Department of Health Approved



EnviroTestE
Laboratories Inc.

19

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

LAB#: 547362C DATE -REC'D: 137/06/06
AME: ERM - New Englancd
TREET: CITY:

SPL LOCATION: Project #1502 GZA-11

DATE COLL'D: 87/06/05

STATE:
COLL'D BY:

STATUS: closed

ZIP:

EPORT TO: same
BILL TO: same

VOLATILE ORGANICS ANALYSIS

Bromodichloromet ane
romoform
romomethane

Carbon tetrachloride
-ilo roben zene
iloroethane

2-chloroethylvinyl ether
0 lorofrorm

loromethaerie
uis-1,3-dichloropropene :
jromochoromnethatne:

1-dichloroethane :
1 ,2-dichloroethanie:

*1-dichnloroethylene :
.2-di chio r op ropan e

Me thylenre chloride :
1,2,2-tetrachloroethane:

All results in ug/1.

marks: All EPA 624 (1.0 ug/.

Tetra chloroethylene
Trans-1 ,3-dich loropropene :
Trans-I,2-dichloroethyene:
1,1,1-trichloroethane
1, , 2-t richloroetha:ie
Trichloroethylene
Tr ichlorofluoromethane
1,1 ,2-trichloro-1,2,2-

tri fluoroethane
Vinyl chloride

Benzene
I ,2-dichlorobenzene
1,3-dichlorobenzene
1, 4-dichlotrobenzene
Ethylbenzene
Tolui-ene
Total Xylenes

Ronald A. Bayer
Laboratory Director 6,/22/! 7

New York State Depatnment of Health Aoproved



EnviroTest
Laboratories Inc.

. 315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

LAB# : 54736A DATE- REC'D: 87/06/06
4AME: ERM - New England
JTREET: CITY:

SPL LOCATION: Project #1502 GZA-12

DATE COLL'D: 37/06/05

STATE:
COLL'D BY:

STATUS: closed

ZIP:

'EPORT TO: same
BILL TO: same

VOLATILE ORGANICS ANALYSIS

Rromnodichloromethane
~romoform
tromomethane

Car bon tetrrachlor ide
ha loroben zene
hloroethane

2--chloroethy vinyl ether
hioroform

.:h lorome thane
Ci-S-1,-dchloropropene :

bromqochloromethane:

S1-dichIoroethane

1,2-dichloroethane
1-dichloroethylene :
C2-dichloropropane :

Methylene chloride
1i,2 ,2-tetrachioroethane:

All results in ug/1.

emarks: All EPA 624 <1.0 ug/l.

Tetrachloroethyl~re:
Trans-1, 3-dichlcoropropene:
Trans- 1,2-dichloroethylene:
1,1,1-tr ichloroethane
1, 1,2-tr ichloroe thane:
Trichlot-oethylene
Tri h lorof luorom e thrane
1, 1, 2-tr ichloro-I, 2,2-

triflu~oroethane
Vinyl chloride

Benzene
I, 2-dichlor oben zene
1, 3-dichIorobenzene
1 ,4-dichlorobenzene
Ethy iberi zene
Toluene
Total Xylenes

Ronald A. Bayer
Labcratory Direc tor 6/ 22'/:7

I-'

New York Star nl 'aartment of Heafth An-vnved



F EnviroTest,
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

LAB#: 54736B DATE. REC'D: !7/06/06
lAME: ERM - New England
;TREET: CITY:

SPL LOCATION: Project #1502 GZA-13

DATE COLL'D: 37/06/05

STATE:
COLL'D BY:

STATUS: closed

ZIP:

IEPORT TO: same
1I3LL TO: same

VOLATILE ORGANICS ANALYSIS

Br omodichloiromethane -

rofmoform M
romone thane

Ca rboni tetrachl1ori±de -

"thlorobenizenie
:hloroethane

2-ch loroethylvinyi ether
frhlorcf orm

I oromilethane
i.s1,3--dichloropropene :

D3ib:romochlrgormethane:

1-dichloroethane :
1,2-dichlodroethane :

1-dichloroethylene :
,2-dichloropropanie:

Methylene chloride :
, 1 ,2,2-tetrachloro hane:

11 results in ug/l.

Tetrachlornethylene
Trans-I1,3-dichiloropropene:
Trans-i ,2-dichlorcoethy lene:
1,1, 1-trichloroethane
1,1 ,2-trichloroethane:
Trichloroethyiene
TrichlorOfiuoromethane
1,1, 2-trichioro-1 ,2,2-

tr Fluoroethane
Vinyl chloride

Benze6e
I ,2-dichlorobenzene
1 , 3-dichlorobezene
1,4-dic:hlorobenzene
Ethy lbenzene
Toluene
Total Xylenes

emarks: All EPA 624 (1.0 ug/l.

Ronald A. Bayer
Laboratory Director

IN

New York State Department of Health Approved

6-./22/n 7



EnviroTest Q
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

LAB#: 54736I DATE .REC'D: 87/06/06,
iAME: ERM - New England
:TREET: CITY:

SPL LOCATION: Project #1502 GZA-14

DATE COLL'D: 87/06/05

STATE:
COLL'D BY:

STATUS: closed

ZIP:

:EPORT TO: same
BILL TO: same

VOLATILE ORGANICS ANALYSIS

B romodichloromethane :
romoform
romoinethane

Carbon tetrachloride
hi-lorcobenzene
hloroethane

rhlor of or m
h loromnethane

-is-1,3-dichloropropene
libromchloroinethane :

,1-dichiloroethane
1 ,2-dich lo roe ane
*1--dichloroethy lene :
2-dich loroproparne

Methylene car ide
,1,2,2-tetrachloroethane:

jil results in ug/1.

Te trach loroethy lene
Trans-1, 3-dichloropropene:
Trans-i1,2-dichioroethy lene:
1, 1, 1-trichloroethane
1,1 ,2-trichloroethane
Trichloroethylene
Trichlorofluor'methane
1,1 ,2-trichloro-1 ,2,2-

trif luoroethane
Vinyl chloride

Benzene
1,2-dichlorobenzene
1 3-dichlorobenzene
.L,4-dichlorobenzene
Ethy lbenzene
To luene
Total Xylenes

*emarks: All EPA 624 <1.0 ug/l.

Ronald A. Bayer
Laboratory Director 6/22/87

N

New York State Department of Health Agcroved



EnviroTest
Laboratories Inc.

0

315 Fullerton Avenue
Newburgh, NY 12550
(14) 5620890

LAB4: 547363 DATE -REC'D: 87/06/06 DATE COLL'D: 87/06/05
AME: ERM - New England

-TREET: CITY: STATE:
SPL LOCATION: Project 41502 GZA-14A Deep weliCOLL'D BY:

STATUS: closed

ZIP:

EPORT TO: same
BILL TO: same

VOLATILE ORGANICS ANALYSIS

Bromodichloromethane
romoforim
romomethane

Carbon tetrachloride
hiorobenzene
hloroethane

2-chloroethylvinyl ether
"hioroform

hloromethane
uis--1,3-dichloropropene :-
0ibromochloromethane :

.. ,1-dichloroethane
1,2-dichloroethane :
- 1-dichloroethylene :
,2-dichloropropane :

Methylene chloride
-. 12,2-tetrachloroethane:

All results in ug/l.

amarks: All EPA 624

Tetrachloroethylene
Trans-1,3-dichloropropene
Trans-1,2-dichloroethylene:
1,1,-trichloroethane :
1,1,2-trichloroethane :
Trichloroethylene:
Trichlorofluoromethane
1,1,2-trichloro-1,2,2-

trifluoroethane
Vinyl chloride

Benzene
1,2-dichlorobenzene
1,3-dichlorobenzene
1, 4-dichloroben zene
Ethylbenzene
Toluene
Total Xylenes

(1.0 ug/l.

Ronald A. Bayer
Laboratory Director

New York State Department of Health Approved

11L

36_

6/22/07



EnviroTestI
Laboratories Inc.

315 Fullerton Avenue
Newburgh, NY 12550
(914) 562-0890

LAB4: 54736H DATE. REC'D: 37/06/06
tAME: ERM - New England
TREET: CITY:

SPL LOCATION: Project #1502 GZA-15

DATE CLL'(: 37/06/05

STATE:
CC_L'D BY:

STATUS: closed

ZIP:

;EPORT TO: same
BILL TO: same

VOLATILE ORGANICS ANALY:s5

B romodichlorromethane
r omoform

.romomethane
Carbon tetrachloride
*hlorobenzene
hilcroethane

2-chlorioethylvinyl ether
3-hlorofoarm

hI lorome thane
i-13-dichloropropene :-

Dibromochlorome thane :

_. dich loroethane
1,2-dichlorcethaine

1-dichloroethvlene
,2-dichlor ropane :

Methylene chloride :
,2,2--tetrach loroethane:

Tetrachlor ethy lene
Tranm-13 -- hloropropene
Trans-12-ichloroethylene:
1,1,1 trie loroethane
1,1,2-tr icioroethane
Trichlor -h yene:
Tr ichlor cuoromethane
1,1,2-trichloro-1,2,2-

trifluoraethane
Vinyl chiloride

51

4-7

All results in ug/1.

Benzene
1 ,2-dichloroben zene
1,3-dichlorobenzene
1,4-dich lorobenizenie
Ethy tben zene
To luene
Total Xylenes

5,770

4 3

13

13,700

12
350

emarks: All other EPA 624 (1.0 ug/1.

Ronald A. Bayer
Laboratory Director 6/22/37

New York State Department of Health Apprcved



APPENDIX C

LABORATORY DATA- CDM and GZA SAMPLING EVENTS



SUMMARY OF RESULTS OF CDM VOLATILE ORGANIC ANALYSIS
(EPA Method 601-602) November, 1985

D---------------------------------------------

Parameter DLM-1 3 5 7A-1
----------------------------------------------------------

27Tetrachloroethylene

Trichlorehtylene

All other Method 601-
602 parameters

Total VOC's

8.4 (P)

40 21 5.9

(P) (P) (P)

41

18

(P)

67 29.4 5.9 59

All results in ug/1 (ppb)
(P) present but under the detection limit

1%

Th



SUMMARY OF RESULTS OF CDM VOLATILE ORGANIC ANALYSIS
(EPA Method 624) February 4, 1986

Parameter MW-1 MW-11A

Tetrachloroethene

Trichlorethene

All other 624
Parameter

Total VOC's

11 ND

9.3 ND

ND ND

20.3 ND

All results in ppb (ug/1)

*CDM report indicates wells MW-1 - MW-llA were sampled.
Data on wells MW-2 - MW-10 not available to ERM.

r



I..JIMARY OF RESULTS OF CD VOLATILE ORGANIC ANALYSIS

(EPA Method 601/602) March 5, 1986

CON COM CON CDM CON CON CON CON CON CON CON

'irameter MW-3 MW-7 MW-8 MW-9 GE-6 Mw-1 MW-2 MW-4 MW-5 MW-11 MW-11A MW-4A

--------------------------------------- -----------------------------------------------------------------------------------------

1,1-dichloroethane

.,2-dichLoroethane

1-dichloroethene

Trans-1,2-dichloroethene

ttrachtoroethene

1,1,1-Trichloroethane

*,1,2-TrichLoroethane

ichloroethene

TrichlorofLuoroemethane

nyt ChLoride

[Aat VOC's

- L results in ug/i (ppb)

4.0 ND ND ND ND ND 1.6 ND ND NO NDND

ND

NO

ND

ND

ND

ND

ND

ND

ND

ND ND

18.0 ND

ND ND

54.0 ND

NO ND

ND ND

99.0 ND

ND ND

1.6 ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

ND

ND

ND

ND

ND

ND

ND

ND

8.9

ND

ND

6.8

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

No ND

ND ND

9.6 ND

7D 24

ND ND

ND ND

75 65

ND ND

ND ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

59

ND

ND

19

ND

ND

ND 176.6 ND ND ND 15.7 ND 156.2 89.0 ND ND 78



SUMM4ARY OF RESULTS OF CDM VOLATILE ORGANIC CHEMICAL ANALYSIS
(EPA Method 601-602) May 16, 1986

Parameter GZA-1 GZA-4

Tetrachloroethylene ND ND

Trichlorethylene ND ND

All other 601/602 ND ND
Compounds

All results in ug/l (ppb)

ND = Not Detected

The



RESULTS OF ORGANIC PRIORITY POLLUTANT ANALYSES OF VOLATILE ORGANIC CHPCJNDS

JuLy 31, 1986

CON CON4

Parameter MW-5 MW-7 DD 1 0-001 D-002 3 SCB WE 5

1-1-Dichloroethane 7.8 <2 <2 <2 <2 2 <2

trans-1,2-DichLoroethyLene 7.1 20 <2 <2 <2 <2 <2

Trichloroethylene 130 74 <2 <2 <2 <2 <2

Tetrachlorehtylene 47 44 <2 4 <2 <2 <

ToLuene 3.0 2.3 <2 <2 3.7 <2 2.7

Chloroform <2 <2 <2 <2 <2 <2 6

Bromodichloromethane <2 <2 <2 <2 < <2 2.8

ALL results in ug/t (ppb)

ata coLLected by GZA

1 Stormwater Discharge CuLvert

2 Storm Catch Basin -on line with non-contact cooling water discharge 001

3 Non-contact cooling water 002 - from catch basin

4 Non-contact cooling water 001 - from catch basin

5 Waste water treatment ptant effluent

Th



SUMMARY OF RESULTS OF CDM VOLATILE ORGANIC ANALYSIS
(EPA Method 624) July 31, 1986

CDM CDM CDM
Parameter MW-4 MW-4A MW-3 SW-5

(P)
Trichloroethene 240 130 <50 <50

1,1,2,2-Tetrachloroetene 91 55 <50 <10

Chlorobenzene <10. <10 80 <10

1,1,1-Trichloroetane <10 <10 <10 (p) <10
(9)

TVO 331 185 80

All results in ug/l (ppb)

(P) = Present, but below the detection limit.

I.

I.

Li
rW



SUMMARY OF RESULTS OF CDM VOLATILE ORGANIC ANALYSIS

(EPA Method 624) August 1986
M--------------------------------------------------

Parameter MW-3 MW-4 MW-4A SW-s
--------------------------------------------------------------

Trichloroethylene *< 50

1,1,2'2-tetrachloroethylene *< 50

Chlorobenzene

1,1,1-Trichloroethane

80

<10 (P)

240

91

<10

<10

130

55

<10

<10

<50

<10

<10

<10

Other Method 624
Parameters ND

TVO

<10 <10 <10 <10
- - - - - - - - - - - - - - - --- -

80 331 185 <50

All results in ug/l (ppb)

(P) present, but below the detection limit

I.
The LAw
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APPENDIX D

GZA BORING LOGS

1~



GOLDBERG-ZOINO a ASSOCIATES. INC CenerpanAric REOTOOOINFUBR 0
GEOTECHNICAL/GEONYDROLDGICAL wilminqtofl SHEaEsetDT 1 IL A- 7201
(flNSULTANTS M5a ... 1E _'""' FL -

BORING =r. G2A Drillina. Inc. BORING LOCATION See Location Plan

FOREMAN J Caine GRCJJND ELEV

GZA ENGINEER R. Chase/bm DATE STARTED 3/4/87 DATE ENDED 3/4/87

CASING SAMPLER -GIOTEU AT7 REAINGS

SIZE: 4"I-0-TYPE: -- li -po OHA 3/4 L7 Out Comoleio

MAMMER: 30W0 HAMMER- 4

FALL; ..'.i FALL: 30i hs

S. AMLESAMPLE DESCRIPTION EQUIPMENT FIELD

/ FT. N._ IPEN./'REC. fDEPTH IBLOWS/6e 0u I NSTALLE TESTING M

13 5-2 24/9 5-7 7

:46

23=

0 -

4

!175

26 _____

37
15 S-31 2/2 0 2 1

44___

s-3J 24/l2 10-12 i

S-17 42

3 L

4_3t:_

Sample nor retained.

Medium dense, brown, fine SAND,
trace Silt.

Loose, gray, coarse to fine SAND,
trace(-) Silt.

very dense, gray, medium to coarse
GRAVEL, trace coarse to fine Sand,
trace(-) Silt.

rense, gray, coarse to fine SAND,
little, fine to medium Gravel,
trace Silt

CEMENT
BENTONITE

l'-2-

PEAT

SAND

2" PVC
;ELLSCREEN
3'-38'

FINE
FILTER SAND
2'-42'

2.5

5.2

N.D-

3
4
3

REMARKS: 2. Spoon was pushed first two feet through peat stratum.
3. Driler noted change at bottom of casing blows (approximately 14.5')/Gravej.
4. Gravel looked more like rock chips (boulder).
5. Casing blot counts after drilling ahead $' in boulders/Gravel.

1. Field cesting results represent organic vapor levels (referenced to a benzene standard) measured in the
head space of sealed soil sample jars using an Iu-No Model PI-10L phoccionization analyzer. Results
recorded in parts per million (ppm) ND indicaces none detected.

NOTES: i) THE STRATIFICAT1ON UNES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITON MAY BE
GRADUAL. 2) WATER LEVEL REACINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONCITICNS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

10n

0.-

22 -4 1 24/5

22

47

39.

i0 C; I

Hi-Ntt (l.1,7 ev) 12.S-1 24/0 0-2 Wt. 140



GOLOBERG-ZOINO S ASSOCIATES, INC enera CJETc REPORT OF BORING NUMBER _ ~ _

GEOTECHNICAL/GEOHYDROLOGICAL SHEET 2 OF 2
CINSUL TANTSn ,assachusetts DATE 3/4/67 FILE A-7201

BORING C GZA Drilling. Inc. BORING LOCATION See Locacion Plan

FOREMAN 3. Caine GROJND ELEV

GZA ENGINEER R. Chase/b)m DATE STARTED 3/4/87 DATE ENDED 3/4/87

CASING SAMPLER GROUNDWATER READINGS-

miE: 4" I.D. TYE Sit S oon .- OTHE 3/4 1.7 - out Completion

um 300 lb uM.MM 140
HAMM~fl:- 0 -__________ lhIb

,atu 24 inches rAu. 3a

CA1 DL- SAMPLE
L . SANPLE SAMPLE DESCRIPTION ir EQUIPMENT FIELD I
/ N PEN.REC. DEPTH 2LOWS/6" u INSTALLED TESTING '4BL 12525 I1 BL W 

6/12"

Medium dense, gray, coarse to fine
SAND. trace fine Gravel, trace

Dense, gray, carse to fine SAND,
trace silt.

Dense, gray, fine to medium
GAVLC. and coarse to fine SAND,
trace Sil%.

Medi:m, dense, gray coarse SAND,
little fine Gravel.

* 115 _________________________________ ________ ~
I ____ I ___ I

212! 1
____________________ ________________ I _______________________

1 ________________ _______________________

Ii ___ ___ ____Ft______
_________________ t ____________ __________________ ___________________________________________________________

REMARKS,

120

43 7

11
44

78

30 +
I 1-7 24/12 10 7 1U

__20
17

97T

99

_ _ ~ 28 _

70

52

40.

S-9 24/5 140-42 112

6

6. Ten casing blows and drive head brake, drilled ahead due to rock at bottom hole.

SAND

GRAVEL
AND

SAND

SAND

12" PVC
'ELL5CREEN

FINE
FILTER SA,;

2-42

2' PVC
SETTLING

TUBE
3&- 40

N. D.

3.4

N1.fD.

NOTES: 1) THE STRATIFICATION LINES REPRESENT THE APPROX2MATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITIXN MAY BE
GRADUAL. 2) WATER LEVEL READINGS HAVE BEEN MACE IN THE DRILL HOLES AT TIMES AND UNDER CONDITlOS STATED ON THE
BORINGS LOGS. FLUCTUAnONS IN THE LEVEL OF GROUNDWATER MAY OCCUR OUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

41 S 61 24/5 25-257 |18 L.0



GOLDBERG-ZOINO ASSOCIATES, INC.
GEOTECHNICAL/GEOHYDROLOGiCAL
QQNSULTANTS

BORING

FOREMAN. I '
GZA ENGINEER ± "T±.'r.

P O4ECT REPORT OF BORING NMBER
Genera, Electric SHEET O I

wilminacon, massachuseets DATE 2/26/ 7 FILE a7271

BORING LOCATION see location plan

GROUND ELEY
DATE STARTED 3/2/87 DATE ENDED 3/2/87

CASING

SIZE: 4" 1.D.
HAmmEne 300 lb

24 incnes

SAMPLER

TYPE: Split sooon 07ER:

HAMMER* 140 1b

FALL 30

CAS. SAMPLE SAMPLE DESCRIPTION

/FT. NO.I PEN./REC. DEPTH BLOWS/6

REMARKS: 1. Field testing results represent organic vapor levels (r-eferenced to a benzene standard)

measured in the headspace of sealed soil sample Jars using an H-Nu Model PE-101 photoionization

analyzer. Results recorded in parts per million (ppm). ND indicates none detected.
2. Uater at drilling locacin approximately 1-2' above ground surface.
3. CZA-2 approximately 15" to the north of existing wellb
4. Due to approximacley 18" water above ground surface no cement.

s-1 2I 5/

_ _ _ _ _ I _

5I

. .................. .. A_____ j____
'7 S t-2 7

H23 10

26

29

23

27 JS-3 24/:4 10-1.2 1;

30116

- 2 i-_ _

47 r ___ _ _ _ _

30 F-a 14/24 _ -17 Il

I _I I _
I_____1 122

311 7

32

210.

f T JI _

X.D.

1.0

N.D.

I _ . I_ _ _16

Bottom of borehole 22'

L 1

NOTES: 1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITCf MAY BE

GRADUAL. 2) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITICNS STATED ON THE

BORiNGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNOwaTER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE

TIME MEASUREMENTS WERE MADE.

mO azA Drilling cn

3" Medium dense, brown, ORGANIC
MATTER and sILT.

9" Medium dense, gray, fine to

medium SAND, trace Silt.

Medium dense, gray, fine to

medium SAND. trace silt.

Medium dense, brown, fine SAND,
trace Silt.

Medium dense, brown, fine SAND.
trace Silt.

I

C0-2 L Nso rea:nury.



GOLDBERG-ZOINO a ASSOCIATES, INC. PRJ REPORT OF BORING NUMBER L.71:
GEOTECHNICAL/GEOHYDROLDGICAL 1 li f aAE OF
gNSU TANTS -iLE ________DAT

BORING PIA GzA Drilling, Inc. BORING LOCATION See Location Plan

FOREMAN , J. Caine GROUND ELEV

GZA ENGINEER A. chase/bim I DATE STARTED 3/2/87 DATE ENDED 3/3/87

CASING SAMPLER -GRaaEDwATER READINGS-C f 1'1 -T 1a ~ LT I ~ 17 - -l "'T 3I 'Lf

SIZE 4- I.D. TYPE Solit scon OTXER: 3/3 2.65 - Our End

KAMMER: 300 Ib. HAMMER: 140

Inches FALL 30

CAI SAMPLE EQUIIELD
DLS. SAMPLE DESCRIPTION LEOUIPMENT FILFT8NL. P / DNSTALLED TESTING I.o /FT HGPEN/NEC. DEPTH IBLOWS /6 INSTALLED___ _______

)4 1 -'1 24/9 0-2 2

21

71

87

146

r S 9/6 .- 5.75 70

740/-1.

70

930

B32

10
-- 3 24/2 10-12 3S

34

70

7 K
r~zz~___ ___

'I ____ _____

un ___ __ ___

I I __ ____T ______ ________

liii- ___

Dense, brown, coarse to fine SAND,
little fine Gravel, trace Silt.

Very dense, brown, coarse to fine

SAND, some Rock chips, trace(-;
Silt.

Very dense, brown, coarse to

fine SAND and fine GRAVEL.

Wash sample - while drilling
LInOwn corZsc to fine SAND.

Very dense, brown-red fine to
medium SAND. some fine to medium
Gravel, trace Silt.

SAND

SAND

SRAVEL

iRAVELLY
SAND

I -I-
Sottom of borehole at 17'

14LLSCREEN

FINE

FILTER SAND
1_7,

Tr r FOOT
SSTTLING

TUBE
_13-15.

N-Nu 11.7 ev

X.D.

N.D.

I _ ___ I.L .-...... r .L .

REMARKS: 1. Field r.esr:.e results represeinc arganic vapor levels (referenced to a benzene standard)
measured in the headspace of seated soil samplejars using an K-lu Model P -101 photoionization
analyzer. Results recorded in parts per million (ppm). ND indicates none detected.

2. Refusal on spoon - drill ahead to get through.
3. Drilled ahead before driving casing due to cobbles and boulders.

. -Low recovery due to cobble in front of spoon.
5. PVC stick up" 2.65. water table at ground surface.

2

3

4

NOTES: i) THE STRAT1F'CATION UNES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE
GRADUAL. 2) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDTIONS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.



-F

5-1 24/0 -7 1 22

33

18 -3 4/ 7 -- 3 2

___F I__n

25

43 IS 24/ 6 10-12 1 9
34

23

87

m -5 24/1 15-17 31

57 7

24/1 119-2 2n

PROJECT REPORT OF BORING NUMBER _. _

-i I SHEETOF

BORING CO " nr2 lnn M. BORING LOCATION See S:te Location Plan

FOREMAN pichi- j'nes GROUND ELEV

GZA ENGINEER -C. rrotr' DATE STARTED L/1','S6 DATE ENDED 11/13/8r

CASING SAMPLER GROUPfOWAtER READINDS.
f -*. m if I mIEr Fimn I,

ssZE .W44- TrEe S'li Sr.-,n OTHER: t T ' 4 hours-

saMM9R. jb HAMM(R- 141
FALV F1L-

CAS. SAMPLE __i__ [ LiEUPEN IL
BL. SAMPLE DESCRIPTION ECUIPMENT FIELD

FT. NO. PEN./REC. DEPTH BLOWS/ INSTALLED TESTING
_I _ _OS1 I I____ i

Cement
Seat
0-2'
Bentonil
Seal
2-4'

rine
Filter

Sand
4-18'

3" Pvc

2..
Solid
PVc
15-17'

I I ___________ [ ____________

Hzl___ 1 1
____________ I _____________ t _____________________________________________ ___________ ___________________ __________________

flIt___ ___ __________ __ ____ ____

REMARKS:

4.
2.

2.

4.

5.

5-i

FILL

24/q M Dense, brown SILT, sone fine to
==arse Sand, :ittle Crave), iFILL).

:o Recovery.

ense, light brown tine SAND. litt
Silt.

Very dense. oray Clayey SILT,

little fine to coarse Sand, trace

Gravel.

Dense, gray fine SA:tD. little
Silt.

Medium dense, brown, fine to coarse

SAUD, little Gravel, little Silt,
with one Cobble.

GOLCEERG-ZOIrmO B A.3DCIATES,Ir:C
GEOTECHIC-'.L/GEOMYCROLCL'GCAL

5.5'

SAND

9.

CLAYEY

SILT

SAND

17'

FVE TO
CCARSE

SAND

1. Field testing results represent organic vapor levels (referenced to e -cenzene standard)
measured in the head soace of sealed soil saople jars using an H4-1u !odel P1-l01 photoionizaiton
analyzer. Results recorded in parts per :illion (ppnl. N indicates none detected.

2. Started boring with 3 3/4" Hollow Stem Augers.
3. Five feet of boulder and gravel fill.
4. Piece of gravel in top of split spoon sample.

5. Split spoon sample -as saturated.
6. Augered to 7", and switched to mw casing.

NOTES; 1) THE 5TRATIFICATICN LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITOcE MAY BE
GRADUAL. 2) WATER LEVEL REAONGS HAVE SEEN MADE IN THE DRILL NCLES AT TIMES AND UNOER CONDITICNS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNOWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MAOE.

-.

-
NO

NO

ND2

I a
0.2



6'' o ASonait
Auger cuttings
Medium dense. brown, fine to coarse
SAND, same Gravel, little Silt,
[FILLI .

Medium dense, brown, fine SAND.
some Silt.

S-1 24/0 5-2.5 6

3L e S-2 24/116 15-7 9

15

5'1

7 4/14 110-12 L

eg

15-4 2.4/9 15-18 10

3 5

________ ________ ___ 25 I_____

GOLDBERG-ZOINO B ASSOCIATES, Inr. PROJECT REPORT OF BORING NUMBER _____

GEOTE~wilCAL/OEOHYOROLOG;CAtL Ceea lcrc I SHEET ______OF--_______

CONSULTANTS '~'' !DATE !! t2'49 FILE A?41-fL7T!

BORING CO. CA otdlino, Inc. BORING LOCATION See site Location Plan

FOREMAN Riclue jknes GROUND ELEV

GZA ENGINEER - es e/,t' DATE STARTED 11/12/86 DATE ENDED 11/12/BE

CASING SAMPLER +rROUNOWaTER 0AieONGS-

sle HM '4 TYPE. SDlit Scoon OTER: 11/1' 1. l 3. .'EC I
HAMMER h HAMMER' 140 1b

FALL: 24" FALL

CAt SA9MPLE 11 C

BL. SAMPLE /SAMPLE DESCRIPTION EQUIPMENT FNSLD
( /FT. NO. PEN./REC. DEPTH BLOWS/S_ INSTALLED T-_STNG

____ DET gn__ I ;___________0____

404o::ox

seal
.- 1.5'
3entoni:
seal
L.5-3'

Filter

Sand

-16'

2'' PVC
le lisere

2" soliA
?VC
13-15'

ASFHAL7

FILL

SILTY

FINE

SAND

SILT

NO0

Very dense, brown:

TOP 3": SILT. some fine Sand. trace
coarse Sand.
5oTC1 5": Fine to coarse SAND,
someI-) Gravel, little Silt, with
tree- Cobbles

________ T - ~Bottom of Boring at 18'- _ __-______ ______

Medium dense, brown SILT, little (1f

fine Santd, with two 2" lenses of
fine SAND.

REMARKS: 1. rLeld testing results represent total organic vapor levels treferenced to a benmene standard
measured in the head space of sealed soil sample jars using an K-Mu Model PI-101 photoionization
analyter. . results recorded in parts per million (ppml. ND indicates none detected.

2. Started boring with 3 3/4' Hollow Stem Augers.
3. Split spoon sample -as saturated.
4. Augired to 5', and switched to Irw casing.

17'

FINE TO
COARSE
SAND

NOTES: 1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY. BETWEEN SOIL TYPES AND THE TRANSITICN MAY BE
GRADUAL. 2) WATER LEVEL READINGS HAVE SEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONONTICNS STATED ON THE
BORINGS LOGS FLUCTUATIONS IN THE LEVEL OF GROUNOWATER MAY OCCUR CUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

Mn



GOLDBERG-ZOINO 5 ASSOCIATES, INC, PROJE REPORT OF BONG NUMBER
GOLOBRGZONO BGeneral E;.Cctrtc SHEET ___L___ OF 1

GEOTECHNICAL/GEOMYOROLOGICAL Wilminoton. MA DATE I] Q10/94 FILE
ONSU TANT5

BORING C A Drilln. n- BORING LOCATION See Site LocatOn Plan

FOREMAN Richie .Jones GROUND ELEY
_____ENGINEER___C_________________ DATE STARTED 1 l!IOZ80 DATE ENDED 1' 'l0ThQ

GZA ENGNFR c. McDermott /adk

SIZE: 4W e4-1 TTPCE; Bou _So OTHEFvlii 4. TO PVC 2 hours

HAMMER: 300 1b, 11/1314.t TO PVC ay

FALL; 24- FALL: 31.

CAr SAMPLE EQUIPMENT FIELD 

Ll SAMPLE DESCRIPTION

CAaN SAMPLE .TONwaE EDING

. FT. N[ PEN/NEC.NSTALLED TESTING 

SAND. l vtleII.iltEtrce 
Prteen ve 9

S-1 24/4 0-2 3

3
7

- ______ - f 10 ]

9 S-2 242 5-7 1

s-2.4____ _ _ 5

q_ 15
23

51

47

39-
a - 1 ___ 10- _____

29 S-1 24/10 10-12 9

311 1_ _

26

26 S-4 24/14 15-17 6

I6

41

7ei

S--5 24/24 20-22 3
5-0 7

____ _ _ 9 P

REMARKS:

Medium dense, brown, fine to mediui
SAND, little(+) Silt, trace(+*?
coarse Sand, (Grass and Roots e.

Medium dense, .t
TOP 6": Black Organic PEAT.
BOTTOM 1B": Dark brown, fine to
medium SAND, little(+) Silt.

medium dense, gray fine SAND,
some (-I Silt.

Nediun dense, gray fine SANID,

little (.1 Silt.

Nedium dense,
TOp 1. Brown fine SAND, little
Silt, trace meadim Sand.
BOTTOM 6'- Brown SZ,. little fine

Sand.

Casing

0-2'

Benton
Seal
2.5-S'

Fine

filter

Sand
5-20.5

2" PVC
Wells c
8-18'

4 4 -- _______________________________________
Bottom of Boring at 22'

I _________ _______ I __________

2.

4.

FILL

ORCANIC
PEAT

FINE TO
COARSE

SAND

SILTY
FINE
SAND

-1A

te

een

ND

ND

0, /ND

0.1/ND

I. Field testing results represent total organic vapor levels (referenced to a benzene standard

measured in the head space of sealed soil sample jars using an H-Nu Model P!-101 photaionization

analyzer. '-uts recorded in parts per million Ippni . ND indicates none detected.

2. Started boring with 3 3/4" Hollow Stem Augers.

. 3. Split spoon sample was saturated.

4. Augered to S', and switched to hW Casing.

HD

ND

NOTES: 1) THE STRATIFICATION LINES REPRESENT THE APPROXtMATE BOUNDARY -BETWEEN SOIL TYPES AND THE TRANSITICN MAY BE
GRADUAL. 2) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONCTIONS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

9 ppm



GOLDBERG-zowNO & ASSCCIATES.NC PROJECT REPORT OF BORING NUMBER
GEOTECHVCAL/GEOHYDROLOG;CAL Ceneral Electri SHEET O I
CONSULTANTS Wtirnr' -A' DATE FILE-'9n -7'

BORING COL CZA Dr:'1lnq. !ne.. BORING LOCATION S-' Si- LocatiCn Plan

FOREMAN . GROUND ELEV

GZA ENGINEER- -- -- DATE STARTED 11/13/6 DATE ENDED 11/13/96

CASiNG SAMPLER GRCUNOwATER REAOINGS.

SIZE .o"1 1 Aucer' '1 3/4"1 TYPE. Solit s5ron OTHER:

KAMMER: * Tb MAMMER-

FALL; FALL!

=CAS. SAMPLE 6 u

CL S M[ SAMPLE DESCaPTION ECUiPMENT FIELD

I /FT. NO. PEN./REC. DEPTH BLOWS/S H L INSTALLED TESTING

s

REMARKS:
I.

2.
2.

2.

field testing results represent total organic vapor levels (referenced to a benzene standard.
measured in the head space of sealed soil samole jars using an i-nu Model Pr-1oi photoionizationi
analyter. Results recordedin parts per million (ppm). tid indicates none detected.
Augered through boulders from .5 to 3 et,

Auger refusal at 3.5', moved rig back 3*.

Very dense, brown, fine to coarse
SAo, littlelI Silt, trace Gravel.

0.8

_______I _____L _______ ___________________13.5_ L ' ________ _______

Auger refusal at 3.5"

IS-1 l l It.5-2.E' 27

70/2

I I _ _ _ *i_ _

1 I _ I-

___I _~ I __ _ __ _ _

______I I _ _ _ _

I __ _1. __ _ _

i I I I _ _

NOTES: 1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITON MAY BE
GRADUAL. 2) WATER LEVEL REAUNGS HAVE SEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITICNS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WEPE MAOE.



GOLDBERG-ZOINO B ASSOCIATES.1INC. P(,nRO E-rC REPROFCiN NU ER GA~
GE-OTEC:HNiC.AL/GE-OHYDROLOGICAL cnrlimeSHEET 1 OF I

,N UTNT Wtlnt" i"- MA DAT E = 'I= 1 1 FvLE A'I - '7 "

BORING CO '--- '*, BORING LOCATION See SLte Location Plan

FOREMAN j. Le .n-.-GROUND ELEV

GIA ENGINEER C. ncoermntto",m DATE STARTED 11/13/86 DATE ENDED 11/13/96

CASING SAMPLER . OUN3 A-

SIZE Hollow Sten Aua'r 3 3/4"1 TYPE S*it Soon OTER:

MAMMER- 'b HAMMER. 14r) r

gaLw FALL: -

BLS SAMPLE SAMPLE DESCRIPTION ECUIPMENT FIELD

fF. NO. PNRCCEDTH Lw/ IN D TESTING

No Split Spoon sample collected.

3.
4 4 ~~~-. -___ __

-t-t ____________ I _________ { ______________-i-I __________ I ________ ____________h-I
-I-.---' ____________ _________

____ ___ I _____

___________ I _________ _____________

-I-I ____________ I _________ ______________

____ ___ I _____11121 1 ___

111+ v-I
-i-i ________ I ____________

LI I ____mm ii___I__ ___

______I__ ___

I I j ___ I _____

I 1 _____________ 4 __________ F_______________
___________ I _________ _____________

______________ I ___________ I _________________

-i-i I _______ __________

I *I ___________ _________ I _____________

11121 ___

-I-I __________ ii ________ ____________

I I I _____

__________ I ________ ____________

__________ I _______ ___________

11121 1 ___

ti_*I

11~i__ __ __

__________ I ________ I ____________1112 ___

Auger Refusal at 3'

REMARKS:

Li
5

NOTES: 1) THE STRATIFlCATION UNES REPRESEN' THE APPROXIMATE BOUNDARY BETWEEN SOLt TYPES AND THE TRANSITK" MAY BE
GRADUAL. 21 WATER LEVEL REAZENGS HAVE SEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONCITICNS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNOWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.



F I CLBERGZOINO &8tASSOC1ITES.mC.
'- I

PROJECT REPORT CF BORIN.G NUMBER :-
r'. SHEET ' CF_______

-Wdnaon -1 flhf iI!4 In I
COQNSULIANT1

BORING CO cz. orllin, Inc. BORING LOCATION See Site Loca-ion Plan

FOREMAN ienie Jones GRCuND ELEV

GZA ENGINEER C. mcoernott/mdk DATE STARTED 11/13/26 CATE ENDED 11/13/86

CASING SAMPLER . -GROUNOW&TER FEADNGS.

sZE Hollow Stem Auger f3 1/4") TYPE: Sel CZ- OHt

bAMMER: kb HAMMER - I In

FALL FALL

0.w
0

5

CA. SAMPLE
3L.

/FT, NO. JPEN./REC. DEPTH IBLOWS/6"
SAMPLE DESCRIPTMCIN

!10 Split Spoon Sample Collected.

Auger Reiusal at 2'

=a ( I EQUIPMENT
INSTALLED

FIELD
TESTING

ui

REMARKS:

NOTES: 1) THE STRATIFICATlON UNES REPRESENT THE APPROXIMATE BOUNOARY BETWEEN SOIL TYPES ANO THE TRANSIT1CN MAY BE
GRAOUAL. 2) WATER LEVEL READNGS HAVE SEEN MACE IN THE CRILL HOLES AT TIMES AND UNDER CONCIT10NS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNOWATER MAY OCCUR DUE TO FACTRS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

I I



GOLOB8ERG-ZOINO a ASSOCIATES. INC,
GEOTE-iNICAIL/GEONYOROLOGCAL
CNULTANTS

PROJECT REPORT OF BORING NUMiER r* -
'>~ritlectvtt SHEET 1 _________OF_

Irilue. A D ATE L IAx'AAi FILE AOAC2L

BORING CO.
FOREMAN

GZA ENGINEER

C.i Jones
C. '.e!'mett/rdk'-

CASING

SIZE Hollow gtem Aurer r3 3/4"1

MAM4ER: l
FaLLU

REMARKS:

BORING LOCATION See Site Location Plan

GROUND ELEV
DATE STARTED 11/13/86 DATE ENDED ll/L3/%6

SAMPLER

yTs Sni SEon OTNMER;
HAMMER' 1

FALL

I* SAMPLE DESCRIPTION EQUIPMENT F ELDU INSTALLED TESTING

110 Split Spoon Sample Collecged.

Auger Relusal at 1.5'

NOTES: 1) THE STRATIFICATIcN LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSLTICN MAY BE
GRAOUAL. 2) WATER LEVEL RFJ-DINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER ONITICNS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.



[ PROn JECTSme REPORT OF 8CRIrNG NUMeEt

SHEET ------- OF.

BORING Co. a ti ir BORING LOCATION See T:1 t.:cation Plan'

FOREMAN Richie Jones GRO.ND ELEV

GZA ENGINEER ' C. McDermOtmeJdk DATE STARTED 1 17as CATE ENDED 11/13/86

CASING SAMPLER

SIE Hilow sten Auger I3 1/4- TYPE solit Spoon OTHER:

1nAMMI: b MAMM ER 4
FAL . FALL '

CAB. SAMPLE _ __1 dBL . ISAMLE SAMPLE DESCRIPTION . ECUPMENT FIELD

/F .PEN./REC. DEPTH ISLOWS/5 INST:LE TESTIG

5

REMARKS

GOLDBERG-ZOlNO 8 ASSOCIATES, IrIC-
GEOTECHNICAL/GEOHYOROLOGICAL

:!o Split Spoon Sample Collected.

7.

Auger Refusal at 2*

________ ______ I _________

K

I ___ ___ I ____

211 I-i

-i-i. _________ _____________-r i ____________ I _________ ______________tf I__ ___

____ ____ ___ I _____

__________________ I _________ _____________

{ _________

1 I _____ I ______r < I__

1i 1 
__________ ~irI ___________

I I I ______________

NOTES: 0 THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITICN MAY BE
GRAOUAL. 2) WATER LEVEL REACNGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONCtT1CKS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GRCUNOWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.



GOLDBERG-ZOIO 8 ASSOCIATES, ItnC. PROJECT REPORT OF BORING NUMBER AI

G EOTEGXNI]C,:L G EOHYOCROLOGC.AL Jrinor-n DA... SET O'' FL -

CNSULTANTS "jmntn t AEFL

BORING CO . CZA Drillinr Inc. BORING LOCATION See Stte Loeaton Plan

FOREMAN Rihte Jones GR(OJND ELEV
GZA ENGNEEN - C. McDerct!/mdk DATE STARTED 11/12/96 DATE ENDED 11/13/86

CASING SAMPLER . - GRCUflDwatER EAQNGS'

Hollow Stem Auger r1 /4") ,TYPE Solt: 50con OTHCE:

mAuMER lb. HAMMERt .1 ..

FALL PLL

SAMPLE TEUlPMENT FIELD

F . / E LOWS/ 6u INSTALLED TESTING

II _______ ________ 4Auger Refusal at 2.s'F

LU p~NO.__ ___ __ ___ __ ___ __ _-__

KLZEZ____ ___I

REMARKS:

N

:io Split Spoon Sample Collected.

C ____ _______ _________1

I _ _ _ _

1 i ____I______

___________ I ____4

I _ _ * I _ _

NOTES: 1) THE STRATIFICATICN LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SO1L TWES AND THE TRANSITICN MAY BE
GRADUAL. 2) WATER LEVEL REACINGS HAVE BEEN MADE IN THE ORILL HOLES AT TIMES AND UNDER CONT;CNS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNOWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.



GOLDBERG-OINO a ASSOCIATES, ItOiC F raROJECT REFOR T (H;F BORING NUMBER -

GEOTECHNICAL/GEOHYOROLOG]CAL SHEET
C0N1' h TANTS LAt FtLE

BORING CO rz. DOrlina. tne. BOR:G LOCATION See Site Location Plan

FOREMAN Piche Jones GROUND ELEV

GZA ENGINEER s DATE STARTED L1/4i86 DATE ENCED 11/5/86

CASING SAMPtER GROUNOwATER REACINGS-

SIZE. w11 TYPE Solit S-c-n OTlE 11 3 lih

HAMMER: ]00 1b HaMMCR' l40 11/1C 5.9 "|-CPvc

$Au: 24" FALL. 30" 11/121 5.7 "CPVC I

CAS. S AMPL E EOUIPMENT TFIPEL
SAMPLE DESCRIPTION EQMN TEEN

/FT. No PENREC. DEPTH KLOWS/6
" oPHALT sna Reai.so%

5 S-1 24/19 .5-2.5 5

IS-1/, II_25

15-2 24/165 S-7 5

45

27 I-] 24/24 10-12 17

S 15-2] 2 ] 29

23

TS- 2_/6"' 15-17_ 17 41 17

15

25 L9

t4

23

1 1s-5 24/13 120-22 7

- Isin] _____ T __6

6 of Aspnale...

Very dense, brown, fine to coarse

SAI:D, little Gravel, little Silt,
(FILL).

TOP 4*: Very dense, brown, fine to
maediu SAND, trace coarse Sand,
w:th one Cobble, trace Silt, trace
Organic (Woodl.
SOTTOM 12': Very dense, gray-brown,

fine SAND, little Silt.

TOP 8": Dense, brown fine SAND,

little Silt.

MIDDLE r" Dense, brown, fine to

coarse SAN), trace Silt, trace(-
Gravel.
aorroN 10": Dense, reddish-brown,

fine to medium SAND, little Silt.

Dense, gray-brown, fine to coarse
SAND, some Gravel, trace Silt.

Medium dense, gray fine SAND, some

FILL

4'

SAND

FINE TO

COARSE
SAND

SAND

23'

Cement
SealS a,0- 2

2entn
seal

Filer .

Sand
4.5-32'

1.5" PV
tiellser
6-31'

ND

ND

ND

ND

NO
en

ND

ND

Field tnsting results represent total organic vapor levels (referenced to a benzene standard

measured in the head space of sealed soil sample jars using an N-Nu Model PI-101 phoCoionizatcon

analyter. Results recorded in parts per mitlon (ppm!. NO indicates none detected.
Started boring with 3 J/4' Hollow Stem Augers.
Split spoon sample -as aoist.
Augered soil was saturated at approximately 8'.

Split spoon Sanple was saturated.
Placed casing inside Augers at L' and spun Augers out of the boreh'ole.

2.

3.

4-

S.

6.

.~~1

REMARKS:

1.

2..

3.
4.
5.
6.

NOTES: 1) THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITICN MAY BE
GRADUAL. 2 WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOES AT TIMES AND UNDER CONITIONS STATED ON THE
BORiNGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.



BORING CQ._ GzA Orillmne, Inc- BORING LOCATION See Site Locmt~on Plan

FOREMAN Richie Jons GRCUNO ELEY.

GZA ENGINEE 9. rhas d DATE STARTED 11/4/86 DATE ENDED 11/5/86

CASING SAMPLER -GROUNATER AEACINGS-

SIZE- T-PE. Split Spoon OTHEA:

NAMNER, 00 ta $AMMER. 140 i'
FAL 24" FALLt 20"

GASL. ESAIPMEE FIELDCAS SAMPLE - SAMPLE DESCRIPTON EOUIPMENT
/FT NO. PEN/REC. DEPTH SLOWS/ INSTALLED TESTNG

-- T.[OI.I./R C DEPHjBOW n 0
S- 24/4" 25-27 41

31
I 39

4

39

49 I

27 S-7 24/ 6 130-32 19

___ _26

too I

very dense, brcun-gray, fine -
coa:*se SAJD, some Cravel, crace Silt

Dense. brown, fine to coarse SANO
some GRAV.. trace Silt, 'ith one
Cobble,

Roller bit Refusal at 12.5'

FINE T0
CCARSF
SAND.

SOME

GRAVEL I
NO

ND0

_________ I _______ __________ I
_________ _______ I __________
_________ _______ I __________'I ____ j ___ I ____

_________ I _______ I __________ j
_______ _____ 1 _______ 1 ________________________ ______ __________ __________

REMARKS:

7.

7. Casing refusal and roller bit refusal at 32.5"

I

27

34

NOTES: I) THE STRATlFICATION LINES REPRESENT THE APPROxIMATE BOUNDARY EETWEEN SOIL T'PES AND THE TRANSITICN MAY QE
GRADUAL. 2) WATER LEVEL REA04NGS HAVE SEEN MAOE IN THE DRILL MOLES AT TIMES AND UNDER CONITIONS STATED ON THE
EOR1NGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR CUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.



GEOTECHNICAL/GEOHYDROLOGICAL JR _____SETOGOLBEG-OIN &ASOCITEIQ eneral Electric SHEET 'a FL .CfL

NS-UTANTS m :r o a DATE ''''*' F.L - "1 ~

BORING LOCATION See Site Location Plan

GROUND ELEV
DATE STARTED 11/5/06 DATE ENDED 11/7/86v Cthace /rndk

CASING

SIZE! NW (3")

KAMMER: 300 lb.
FALI; 24"

SAMPLER

TYPE: Solit Snoon OTHER:

NdMR 140 lHAMME

FALL: 30"

= CAS. SAMPLEESAMPLE DESCRIPTION
N /FT. NO. PENjREC. DEPTH jBLOWS/6"

S-1 '4/14 0-2 Dense, brown, fine to coarse SAND,
little Gravel, trace S-!t, (FILL).

Medium dense, gray, fine to coarse

SAND, little Gravel, trace Silt.

Very loose, dark brown ORGANIC

PEAT.

Very dense, gray, fine to coarse
SAND. littLe(+) Gravel, trace Silt

4

21

is

-72 S--2 24/F." S-7 10

14 2

C- 1 74110 !0--r 2-

7

39 1--4 74/10 -7 1415

73

43 100/3"

_______ _____

1530~ _

I

1

7*/

V.,

ND

NO

senton te

11.5-l1 .5'

Fine

Sand
Filter
13.5-2C

1.5"

wellsc:
14-19'

een

Roller bit Refusal at 20'

REMARKS:

1. Field testing results represent total organic vapor levels (referenced to a benzene standard)

measured in the head space of sealed soil sample jars using an H-Nu Model PI-l10 phoroionization

analyzer. Results recorded in parts per million (ppm) . ND indicates none detected.

2. Split spoon sample was moist.

3. Started boring with 3 3/4" Hollow Stem Auger.

4. Auger refusal at 3'. Moved rig ahead 4'.

5. split spoon sample was saturated.

6. Placed casing inside Augers at 5', and spun Augers out of the borehole.

NOTES: 1) THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY SE
GRADUAL. 2) WATER LEVEL READINGS HAVE SEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITICNS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO FACTDRS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

6.

BORING L GA DII'nq Inc-

GZA ENGINEER

.ihiA .1-.e

ORGANIC
PEAT

FINE TO
COARSE

SAND

I-- bEMA
-t !mel k



GKr
BORING

moc ua
C. rA VritifQ Inc.

Pi

GZA NGMINFFR

Richie :ones

r Mernt/.dk

CASING

SIZE- (3"l1

HAMMER: 300 lb

FALL 24

PROJECT REPORT OF BORING NUMBER7'
Generl !l~tritSHEET_ L _ OF- _____

-WIJi ttcn. MA DATE -1tq Fi! Fr A

BORING LOCATION See Site Location plan

GROUND ELEV
DATE STARTED It /7/6 DATE ENDED 11/10/86

TYPE: Snzrt SZoon OTHER.

HAMMER- 140 IbA

FALL: 1

CA& SAMPLE
.L. SAMPLE DESCRIPTION

/FT. NO. PENI./REC. WEPT BLw/6"

__ 15

S-21 24/24 5-7 1 1 -

30 S-31 2 4/9? L-12 | 24

344

_S-4 2d /9 15-17 17

14

S____ _ __

L0 -51 24/10 20-12 51

52

63:

92

REMARKS:

Msdium dense. brown, fine to cnars
SA:!L7 little(+) Silt, little(-1
Cravel.

Very loose, dark brown Organic
P EAT.

Dense, gray, fine to coarse SAND,
littlet+) Gravel, little Silt.

Dense, brown, fine to coarse SAND,
some(-) Gravel, littLe Silt.

Very dense, brown, fine to coarse
SAND, some (- Gravel, little Silt.

J __-_'_1_1----A .

re

ND

ND

1.
2.
3.

4.

S.

6.

1. Field testing results results represent total organic vapor levels (referenced to a benzene standardi
measured in the head space of selaed soil sample jars using an H-flu Model PI-10L photoionization
analyter. Results recordedin parts per million Ippl. tiD indicates none detected.

2. Started boring with 3 3/4" Hollow Stem Auger.
3. Moved rig foward 4'. due to Auger refusal at 3'.
4. Blasted rock fill from 2' to 4'.
5. Split spoon sample was saturated.
6. Placed casing inside Augers at S', pushed casing to 9*, and spun Augers out of the borehole.

LDEE._RU-ZOIIO 5 ASSOCIATES, INC
OTEOIICAL/GEOHYDROLOGICAL

NOTES: 1) THE STRATIFICAT ON LNES REPRESENT THE APPROXIMATE BOUNOARY BETWEEN SOIL TYPES AND THE TRANSITICN MAY SE
GRAOUAL. 2) WATER LEVEL READNGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNOER CONCITlatS STATED ON THE
BORiNGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNOWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MAOE.

N4 ULTAN TcZ

.

'
I

S-11 :4/-4 0-2 I3



GOLDERG-ZOINO a ASSCIATE-S, INC IPRJECT REFORT OF BORIN4G NUMBER rr-H

CSHEET 2 O
CONSUT*IANTES IRLGCLW ~n~OlASRN LIO DATE ___'_' FILE &-W '-?211

BORING c OCZA oril:7. Inc. BORING LOCATION See Site Location Plan

FOREMAN Pitc ofi"os GRcUND ELEY
| GZA ENGINEER r *- dV DATE STARTED 1l1l '6 DATE ENDED 11/10/86

CASING SAMPLER 'GROUNOwaTER READINGS-

:Z n f)') TYPE- Solt Socon OTHER:

HAMMER. 300 b HAMMER 140 I

FALLj 14± FALL: I"
CAS, SAMPLE SAMPLE DEsclPICN iEQUIPMENT FIELD

/FT NO. PEN./REC. DEPTH OLOWS/6 NSTALLD TESTING
7L [:./E. DEPTH IBLOWS/S L0 INSTALLED TESTING

24/7 25-27 1 _

:7

24 _

-I I 1 1 1

-!5 5-7 12 e/12 20-32 A

49 15

22

14

70

351
CO - 24/9 135-7 Si

45

13i 47

4S

39-39 100/o

Z]Z~___ ___

zizi 1-i___
11 __________ F ___________

I I ______ I I ______

_________ I. ______ _________

liii r ___

rj~i___ ____Izi_
1 _______ 1 ________

22 FF1___

Very dense, brt-n, !:ne to coarse
SA,1D, some Gravel, little Silt.

Dense. brown, fine %o cmarse SAN:.
little(-) Gravel, little Site.

Very dense, brown, fine to coarse
SAND, little(. Silt, :race(.)
Gravel.

Split Spoon Refusal at 31'

REMARKS:

7. RoLler bit refusal and split spoon refusal at 39'.

rFyN TO
COARSE
SAND

S

U

I ND

7.

5B S-6

71

S-R I O'0

NOTES: I) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOL TYPES AND THE TRANSITICN MAY BE
GRAOUAL. 2) WATER LEVEL REAC4NGS HAVE BEEN MACE IN THE DRILL HCLES AT TIMES AND UNDER CONCITICS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF CROUNOWATER MAY OCCUR CUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MACE.



GOLDBERG-ZOINO a ASSOCIATES, INC. PROJECT REPORT OF BORtNG NUMBER '

GEOTECHNICAL/GEOHYDROLOGICAL Genera. E!ectfic SHEET I OF 2
'O TIIATS OHDRLO.C Wilrcaton. ''A DATE l1/1./S6 FiLE A-760n/-7 2C
CONSULTANTS SAEeSeLcainPa

BORING CO GZA Drillino, Inc. BORING LOCATION $ee Site Location Plan

FOREMAN Richie Jones GROUND ELEV

GZA ENGINEER C. McDermott/ R. Chase/mdk DATE STARTED 11/10/86 DATE ENOED 11111/86

CASING SAMPLER -GRUNWATER READINGS-

Sin NW (3- TYPE; S0li% Sooon OTHER: L1/13 3.10 TO PVC

)AMER: 300 HAMME, _140 _A
FALL: 30 FALL: 24"

S SAMPLE S LE DESCRIPTION EQUIPMENT FIELD

/FT. NO. PEN./REC. DEPTH LOWS/6" U INSTALLED TESTING

0-2q-1

2 24/10 -71 -

1S-2 24110 15-7

30

S-3 2415 10-12 6

12t6

17

15-
S,-4 24/17 11-17 3

4

13 5

_ _- 24/1 20-22 4

4

4

19 -
_ _ _ _ _ _ J

Protect
Casing
Cement
Seal
0-2
flentonti
Seal
2.5-S'

Fine
Filter
Sand
5-42'

|1.5" Pv

6-41.

0.1

NO

NO

Clayey 511LT, little(>Loose, gray

fine Sand.

REMARKS: 1. Field testing results represent total organic vapor levels~ (referenced to a benzene standard>
measured in the head space of sealed soil sample jars using an -- Nu Model P1-101 photoionization
analyzer. Results recorded in parts per million IppaI. NO indicates none detected.

2. Started boring with 3 3/4" 4ollow Stem Augers.
3. Split spoon sample was saturated.
4. Placed casing inside Augers at 5'. and spun casing out of the borehole.
5. Samole S-4 contained 3 clay layers less than 1/8- each in lower 6- of Sample.
6. Sample 5-5 contained 2 clay layers less than 1/8- each in lower 6- of Sample.

Loose, brown;
TOP 9'- Fine to nedium SAND, littli

+') Silt.
BOTTOM I": Organic PAT.

Very loose, dark brownj-
TOP 6"1 Organic PEAT.
BOTTOM 4"- Fine SAND.some Silt,
Roots.1

TOP I": medium dense, gray fine
SAND, trace Silt.
BOT-M 14"t Medium dense, gray
SILT, some fine Sand.

Loose, gray SILT, some-) fine

Sand.

2.

3.
4.

6.

an

FILL

ORGANIC
PMT

5'_ - .. .
FINE TO
NEDI
SAND

10.5_

SILT

24/10

NOTES: 1) THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE
GRADUAL. 2) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONCTICNS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNOWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

3

5.



GOLDBERG-IZONO S ASSOCIATES, INC.
GEOTECHNICAL/GEOHYROLOGICAL

BORING CO CZA Drilling, Inc.
FOREMAN Richie Jones

GIA ENGINEER "- rg '-',

CASING SAMP

SIZE: N143"I

HAm&ER1 3b.

FAL - 24"

CAT
BL.

.' '-

SAMPLE

NO. PEN./REC. DEPTH I BLOWS/'6

34 5-6 24/19 21-27 2

4

30

36

24/24 30-3 2

39-S

11

39 :

56=
65 6-9 124/-"2 35-37 a

23

65

I], .,
40 24/22 60i42~~ !-i-

_________31-tzt I 1

PROJECT REPORT OF BORING NUMBER
Genera. Electric SHEET 2 OF 2
wilm DATE '"'"A FILE "4""'"

BORING LOCATION SCseLOt1f LaBORNGLOATON See Site-Location Plan

GROUND ELEV

DATE STARTED 11/10/26 DATE ENDED 11/11/86

-GROUNOWATER READINGS,
LER mr TPm I .~si 11!ausc =

TYPE: Soi' S'30n OTHER

HAMMER- 140

FALL- 30"

SAMPLE DESCRIPTION

Locse, gray tine SAND and SILT,
trace Clayey Silt.

TOP 2": Loose gray fine SAND, trace.
Silt.
MIDDLE 17": Loose, gray SILT , CLAY.

trace fine Sand,
BOTTOM S": Loose, brown, fine to
medium SAND, little Silt,

Medium dense, brown, fine to coarse

SAND, tracelI Gravel, trace Silt.

Very dense, brown, fine to coarse

SAND, some Silt, little Cravel,
(GLACIAL TZLLI.

30.5 -

SILT &
CLAY

FINE TO
COARSE
SAND

GRA VEL

GLACIAL
T'

42'
I. 1 01

LEt I__ ___

FIEEI. _ __

Roller bit Refusal at 42'

ND

ND

ND

NO

i K sa pl e s c i n e- dI I cl ay I app roxi matI
REMARKS: 7. SacpI. S-6 contained 5 clay layers approximately C tick -on the top 10".

8. Sample S-7 contained 5 clay layers approximately V thick in the top 10".

NOTES: 1) THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE

GRADUAL. 23 WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONCITICNS STATED ON THE
BORINGS LOGS, FLUCTUATIONS IN THE LEVEL OF GROUNOWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

S.

LU

I_

CON21JILTANTS

43 1 1



I

1 j__ __20

23

5 ________ ______

7 z p 4 5-7 .1

42
IS-2A 5

14

26

24/1-7 ,0-t 1 ;

15 - s25 a-4 24/20 h5-17 57
55

58

49

134

210

85
S-5 1 17/6 b0.5-22 I 37

130/i 30

/I7 j150/5"
67/8

,6 .

8 Rodox
Cement
0-2'

Sentoni
Seal
7.5-9*

Filter
Sand
9-26,

1.!" PV
weliser
9-5-24.

7.4/1

I I I I I I. I..

"-2

ND

0.1/ND

e-1 Dense:
-P 6": Darc brown, fiae to medium
SAND, so::et) Silt, :race(-) Gravel
(Roots) -

gO_.,4 7": Fine to coarse SAND,
little SiZt, trace Gravel, (FILL),

Medin dense;
-OP 2.": Liht brown fine SAND, tra

"-- 3-: Brown. it:%e to coarse
SAND, trace"I) :ravel, trace Silt.

Very dense. brown, fi:e to coarse

SAia, lCei+I Gravel, little Silt

Very dense, brewn, Zine to coarse

SArD so:e=-) Silt. l::tle
Gravel.

Ver/ dense, grayish brown, fine to

ecarse SAND. so:e Gravel, little

S..

No

011/ND

FIL

FINE
SAND

-e

SILTY
FINE TO
COARSE
SAND

2.

3-

6.

1. Field testing results represent totalorganic vapor levels (referonced to a benzene standard measured in

the head space of sealed soil sample jars using an ,-.u Model Pr-101 photoionizatian analyzer. Results

recorded in parts per million [p7= . ND indicates none detected.

2. Started boring with 3 3/4" Hollow Stem Augers.

3. Split spoon sample was saturated and placed casing inside Augers at 15'.

4. Placed 'asing inside augers and spun out of the borehole.

5. Two cobbles in split spoon sample.

6. Roller bitted down to 23' and drove casing to 23.5'.

7. Roller bitted down to 25' and drove casing to 25'and cleaned out casing to 25'.

GOLERG-ZONO ASSOCIATESINCREPORT OF RING NUMBER

GEOTECHNCAL/GEOHYROLOGICAL SHET
TON5Ut TANTS AE.__18

BORING C. GZA Drillina, InESRIN I S EQUin FIEL

FORE"MAN Richie JonesGRUDEV

GZA ENGINEER D STLRTED 1 INSTLLED TESTING8d

CASIPNJEC REPORT~ FRONWTE NUMEON

SIE* N S 3 
OF ____ _--T ;1o P I'l U_

DATE STA E 11/3 DA.2 T END 11 /3oCA. AP

CA. AMLESAMPLE? DESCRIPTION EQUIPMENT FIELD
a. BL' EN-/-0 I NSTALLED TETN

a /F.N.PNREC. D)EPTH BLOWS/6u

en

REMARKS:

NOTES: ) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE SCUNOARY SETWEEN SOIL TYPES AND THE TRANSITICN MAY 3E

GRADUAL. 2) WATER LEVEL READINGS HAVE BEEN MAOE IN THE DRILL HOLES AT TiMES AND UNDER CONDITIONS STATED ON THE

BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

1 1

.

I .



GOLOBERG-ZOINO & ASSOCIATES. INC' PROJECT REPORT OF BORING NUMBER e
GEOTECHNICAL/GEOHYORO)LOG;CAL General SHEET 2 OF 2
CONS TANTS WinLneton. MA DATE 11J/3/F6 FtLE7jO'

BORING C CZA Dr:lling. Inc. BORiNG LOCATION Se Location Plan

FOREMAN Richie Jones GROUND ELEV

GZA ENGINEER C. McEermoct/Mdk DATE STARTED 11/3/86 DATE ENDED 11/3'86

CASING SAMPLER -GROtUOWATER READINGS-

NW i]" TYPE. Solit Scoon OTHER:
HAMMER 300 lb KAMME. 140 1b.

A42 FALL: 3

CAS& SAMPLE ___n_

a SA E SAMPLE DESCRIPTION EQUPMENT FIELDo /FT NC PEN./REC. BLOWS/ INSTALLED TESTING
Ia /_ FT._ _ _ _ _ _ _ _ I

SA:,4D some Silt. little Gravel. I
I -

split Spoon Refusal at 25

REMARKS:

Ilk

26'

s/s-A

If ! 1 65/2

__F-.__
_________________ ______________ I _____________________

___________ _________ I
-I-.--. _____________

it -.

___ __L___

____________ I _________ _____________

-F- -r ___________

__________ ___________ I _________ [ ____________

I I ____ j ___ _____

L _______ __________in.__ __ ___

17±1 f-Ti___

I _____ ____ ______-I-. _______ f _____ I ________

S _____________________________ ________________________________

____ ___ A. _____

-i-I. _______ -ii ________

NOTES: 0 THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE
GRADUAL. 2) WATER LEVEL READINGS HAVE BEEN MADE IN THE GRILL HOLES AT TIMES ANO UNDER CONoT1CNS STATED ON THE
SORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

7 1 7



GOLOBERG-ZOINO 8 ASSOCIATES. INC. PROJECT REPORT OF BCRING NUMBER ':
GEOTE-CHNICAL/GEOHYOROLOGICAL "'ir '~ic SHEET m OF 2
CQNCU TANTS im notn, MS DATE -- : FILE A-1g '

BORING CO GZA Driltlinn, EIn'. BORING LOCATION See Site Locat:on Plan

FOREMAN !re- 'n- GROUND ELEV

GZA ENGINEER r --- *- DATE STARTED ll/3/B6 DATE ENDED 11/4/ii

CASING SAMPLER -~aooE EDNS

gg.~ NW 4''1 TYPE Selit Scton - (yTgER 11/4 9 TOC 12 h'-u-'s

KAMMCg 30 l HAM4ER. 140 tb11/13 7.5 To p*,c

FAL.; FALL: 30"

CA&d SAMPLE -
8L. 1NL Em SAMPLE DESCRIPTION g "n ECUEPMENT F IELD

/Q'FT. NO E.REC. IOEPTH BLOWS / S" |-;U, INSTALLED TE ST ING

2/17

10

- -2 24715 5-7 7

14

63

29

44 7

42 .5 24/20 s0-2o58

94

73 50

sa
154 L

115/11

I

FILL

medium dense.
TCP 6": Dark bro-n fine SAD, some
Silt, trace mediinm to coarse Sane.
(FILL) .
BDfTOPI 11": Brown, fine to medium

SAND, lirtle Silt, trace Gravel,
(FILLI .

Medium dense, reddish brown fine

SAND, somef-I Silt.

Medium dense, reddish brown fine

SAND, little Silt,

Dense, bra-n, fine to coarse SAND,
some Gravel, little Silt.

Very dense,.brown, fine to coarse
SAND, some Gravel, little(+1 Silt.

C:

P. sdzoyx
Certen:
0-21

Bentoni
Seal
4-6'

Fine
Filter
Sand
6-25'

2.. r ___________________ 1 1 ____

REMARKS-.

ID

ND

0.1/N

No

2.

3.
4.

5.

6.

i. rield testing results represent total organic vapor levels treferenced to a benzene standard measured
in the head space of sealed soil sample jars using an 3--Nu Model Pf-10l photoionization analyzer.
Results recorded in parts per million (ppmi. ND indicates none detected.

2. Started boring with 3 3/4' Hollow Stem Augers.
3. Split spoon sa'ple was saturated.
4. Placed casing inside Augers at to', drove casing to 1$', and spun Augers out of the borehole.
S. Roller bitted to IS'.
6. Stopped driving casing at 23' and roller bitted below casing.

NOTES: I THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SCIL TYPES AND THE TRANSITICN MAY SE
GRADUAL. Z) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES ANO UNOER CONDyTICNS STATED ON THEBORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE To FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

SAND

ZLTY
FINE TO
OARPS
SAUD

I

.---

ILS" PV
Wellser e
EI-23* .



GOLDSERGZO1NO a ASSOCIATES.IIC. PROJECT REPORT OF BORING NUMBER GZA- ]
GEOTECHNICAL/GEOHYCROLOGICAL SHEET F FL 7

BORING CO. GTA Dritihne. Inc BORING LOCATION Set Site Location Plan

FOREMAN Rxcne -ones GROUND ELEY
GZA ENGINEER DATE STARTED 11/3/95 DATE ENDED 11/4/86

CASING SAMPLER

SIZE - I 4 IJ" rrPE. S Sooo OTHER:
AMMER: 'b i4A MM i-1

DLS -AML _SAMPLE AMPL DECRITIO FIELD V

CBOL RIIN LmAIN SeSteLcnnPa

Ai SARTED INSTALLED TESTING/T.INO.JPEN-/REC.I-. I Soon TER
BL SAMPLE0 DEIsP-O EQ-P EN FIEL

30

S -6

REMARKS!

, 1" 125-27

1%

very dense, Lrown. fine to coarse
uS f -e Silt.

-4-4 I. *1* -

Spli: Spoon Refusal at 25'

NOTES: 1) THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITCIN MAY BE
GRADUAL. 2) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOES AT TIMES ANO UNDER CON01TICNS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNOWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.
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GOLDNERG-ZOINO 8u ASsOTES, INC i OEPORT O BORNG NUMER
GORTENICA TGEOYDROLGCL GROUND-E SHEET I OF
GNSULTANTS I '-A------ T DARTD- - DA FNE --

BORING Cai Cuild Drillino BORING LOCATION-

FOREMAN P. Thor~sburz? GROUND ELEV ___________________

CZA ENGINEER e'-- DATE STARTED DATE ENDED ----

CASING SAMPLER GROUNOWAtIR REAOINGS

SIZE. 4" Casino TPE. 2" sclit sooon OTHER: 0 Comoe!:tn

HAMMER 300 lb. MAMMER i4 --

FALU 24 ince FALL 30 Inches

z- CAS. SAMPLEI
CL. SAMPLE DESCRIPTION UINED

/FT NO PENREC.! DEPTH BLOWS/6I C0 INSTALLED TESTNG.NQ~~~~ ~ ~ ~ .15.RC.IDPH L

e

Cement

BenConi

1- "

PVC ris
Pipe
0-39 -

25 IS- 7

L. 24/16 0-2 1

REMARKS:
. ...... :.::: esul:3 2:aQsn.; o.agnic vapor levels (referenced to a benzene standard) measured

in rne headspace of sealed soil sample jars using an I-Nu lodel PI-101 phooionlzatLon analyzer.

Results recorded in parts per million (ppni. ND indicates none detected.

Topsoil

Sand

Sand
with
Gravel
and

Cobbles

'p.

23

125 3S

26

25

e-31 74 i8' ??
10P 10

1.3

218

1 IS-4 24/6 S

I-7-

-111

28-

22 S-5 24/6 2!,"
-4-4

26

Very loose. dark brown SILT,
little fine Gravel, little fine
Sand, trace Organic Hatter

Very dense, brown, coarse to fine

SAND and fine to medium Gravel,
trace Silt.

tedium dense, brown, coarse to
fine SAND, trade Sitt.

:ed.iu dense, broua =et .1t fine
GRAVEL and coarse to fine SlAD,
trace Silt.

Loose, brown, fine GRAVZL and
coarse to fine SAND, trace Silt.

24/9

NOTES: i) THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY BETwEEN SOIL TYPES ANO THE TRANSITIC MAY BE
GRAOUAL. 2) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THE

ORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNOWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

N.D.

N.D.

3.D.

.N.D.



GOLDBERG-ZONO B ASSOCIATES. INC.
GEOTECHNICAL/GEOHYOROLOGICAL

PROJECT REPORT OF BORING NUMBER Cz.A

General Electric SHEET : OFWtnetrton. MA OATE *"' l

BORING M Guild Drillina BORING LOCATION See Location Plan

FOREMAN f rie GROUNO ELEV

GZA ENGINEER * r'- DATE STARTED 5i#"/ DATE ENDED -/R/'7

CASING SAMPLER -GROUNDWATER READINGS-

SIZE: 4" ' - TYPE.- - -' OTHER-

KAMMER: 300 Tb HAMMER. 140

ALs 24 incnes FALL: 30 incnes

C AS SAMPLE ____I-(?m EUMNT FIELD

BL. SMLSAMPLE DESCRIPTION IPAED FING

S/FT I NO. PEN./REC. DEPTH BLOWS/6 NTLE TESTXN

5

Sand
and

Silt

Sand
and

Cobbles

AEMARKS:

25.

I::.
-C'

.C ,n S-71 24/7 3i- S 5

37

5-9 24/4 15 6
i t1 5

52 5

-50

5

-3

4{5

S5

Loose, gray, fine SAND, litle
Silt-

medium dense, gray, fine SAND,
little Silt.

Nedium dense, gray fine to medium
SAND, some Silt.

medium dense, aray fine to medium
SAND, little Silt.

medium dense, gray coarse to
fine SAND and Rocxc1, trace
Sil"-

NOTES; [) THE STRATIFICAT10N LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE
GRADUAL. 2) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER COND(TICNS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

I

sentonit
32-34

Sand
34-S5

IScremn

39-49

N.D.

N.

N.D..

I t I $i- 1475 S-d 24/6



BORING Cn u . BORNG LOCATIONiCr : --. sen 0X

FORFMAN .- ,a.GROUND ELEM

GZA FNGINFFR R- Case/tm DATE STARTED 5/1/87 DATE ENDED LIE-

CASING SAMPLER -GRDUNDWATER READINGS-

4." H.*4. Casing TP "scl-t 500om OTHER:
AMMER 0 1b. AMMER' "1__ b

FALL '9 FALL: -- +----_-

S TSAMPLE MPLEDESCRIPTION EQUIPMENT FIELD
L. PN/R .4- SAMPLE DECITOx _____

/FT NO. PEN/REC. DEPTH BLOWS/6' 0 a INSTALLED TESTING

138

1 4 1

55

Lv~ I72

94

1 1 2

5 I __ __ T 649

65 2_ __ i

65 -

I I ______ 1 2

____________ _________ I _____________

____________ _________ I _____________

_____________________________ ______________________ ________________________________

___I__ ___

Medus ense, gray fine SAND and

Locse, gray, fine SAND. some I+)
Silt.

Medit dense, gray fine SAND and

NledJu dense. gray coarse to fine
SAND and fine to medium GRAVEL,
trace Silt.

Very dense, gray, fine to coarse
SAD, some iredium Gravel trace,

Bct-om of zorehote at 70'11".

Sand
and

Silt

64'

Sad
and

Gravel

N.D.

N.Z.

N.D.

N. 0

N.D..

REMARKS:

NOTES: I) THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE
GRADUAL. 2) WATER LEVEL REAtGS HAvE BEEN MADE IN THE ORILL HOLES AT TIMES AND UNDER CONOTIC*s STATED ON THE
SORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNOWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

"''" "I -4*- I *



GO~eR-ZIN L SOCATS ICPROJECT REPORT OF BC'RtNG NUMBER -

GEOTEEHNICAL/GEOYDROLOGICAL GnrlEeti HE F
CONSULTANTS -- ------ DATE -T-. FIL E --

BORING m tt1 Dr''1 no BORING LOCATiON See e-a-n 5lan

FOREMAN P. ThornsDury GROUNO ELEV

GZA ENGINEER R.cnse/tmi DATE STARTED 5/8/87 DATE ENDED 5S9/F
CASING SAMPLER -GRGUmoWATER REA0;NG-

SIZE7 4" '"N psin, TfPE 2' solit sVcon OTHER: c.-'

HAMMER: 300 1b HAMMER-

FAL.U -' - - FALL: -'---

CA S. SAMPLE _____I29~'EUPMN
SL. SAMPLE DESCRIPTION EOUPMENT F]ELD

/FT NO, PEN./REC. DEPTH I-W/6 0 INSTALLED TEST:NG

TopSoil

2'

SandRefer to Soring 1,q
GZA-14. 1 "

[.0. PVC
deil
Screen
0-15'

Sand

D-15'I-

Bottom of baring at 15.

NOTES: Il THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE
GRADUAL. 2) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITICNS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.

Sand
wich

GraveL
and

Coobles

109 _

- -

T __ I ___I__ __

I ____ I _____

- 1* -f _______ Tj ________

-Ii ___ T I ____

FET fiji
II ___ ____

rLt.. __ ___

flY]___ __ ___

________ ______ I _________

15

REMARKS:

I



S- war ------ ,-.. -..--. .----------- I

BORING LOCATON "s- DRILLED Ba - '' - '-

GE Wilmington, MA LOGGED BY x. Grundstrom REVEIWED

CASING 10 ._ '"" GROIND EL IMSL) DATE START/FINISH '4'87 / 1/ 17

CORE W(E NY.. CLINATON DEPTH 19 WATER TABLE 4.7, OATE 3/24/87

CORF TYPE . 3EARING TOTA. EPTH 17-5

SAMPLE ROD - LSOt. AND ROCK DESCRIPTIONS -

- Notes: Cotwa.vA.nt, ...

-A 1 -4

5 5 ) I

3 - 6

6I I 4r-4 J r dme4

I 4

u4

4

|] |

Brown-gray fine to medium SAND, some Silt.
little Gravel (soil classified from visual
observation of auger cuttings)

FILL

Top of Rock at 2.5'

Highly fractured, hard, light gray with slight
pink coloration, very slightly weathered to

fresh fine-grained GRANITE..

Moderatley fractured, light gray with slight

pink coloration, very slightly weathered to
fresh fine-grained GRANiT (fracture surface at
approximately 5 to 6 feet stained black, also
slight chemical odarl.

Very slightly fractured, light

pink coloration, very slightly

fzesh fine-grained granite.

gray with slight
weathered to

Moderately fractured, light gray with slight
pink coloration, very slightly weathered to
fresh fine-grained GRANITE loxidized iron stain
observed on several fracture surfaces).

Bottom of baring at 17.5 feet.

well Installed:

1 " PVC wellscreen 4'-14'
1 " PVC riser 0'-4'
filter sand 4.0'-15'
bentonite seal 2.5'-4.0'

roadbox 0'-2.5'
cement grout at surface.

LEGEND' NOTES:
SSA rn tTAc.LOW/rt 1. While coring between eleven

5D LCG? 0' SON CMC 4 A keM*ct/LteTN and twelve feet.* core barrel
tkse.-'abruptly dropped 3 to 4 in.he/ T

S-' 5mIr 5*00N 5A"E U UNOISTVRS[D 34%.00

o * DtaonO SNrAN ,-- rirr *eirow
S( -n-a0 5-Sn(Ler w

e e cOtncirtr F 'OSON
- -Tcvrv

2 - 0Pty0.AS 5MCC OF LOG OF BORING

GOLDSENG-ZOINO A ASSOCIATES. INC.
CEOTECMNIca.GEHYOROLOGICAL CONSULTANTS

FORM

(.5
/

.5

LS.

171.

.



8ORING LOCATION GZA-15 DRILED By CZA Drillino. Inc.

r~t Wi1minaton. Massachusetts LOGGED B K. Grmdstrom/C, McDermotrEVEUWED

CASING '0 4' GVOJNO EL (MS) DATE START/FINISN 3/24/87 / 3/25/87

CORE SIZE NX INCLINATION DEPTH to WATER TABLE 5.1" DATE 3/25/87

CORE TwP( PEARING TOTAL OEPTH 13'10"

SAMPLE RO - SOIL AND ROCK DESCRIPTIONS -
FATEnaa

.3L .~ Notes: I(Yte.CPCS.. ?%f. TEA~uSC.bMFlftAud,
L 

-

. leoOf.MAAosctS...a

,, ,, . *5e

i 5 9/18 - 50
1.

23 1 d 20.51/23 - 912.

7 I

c " . 1 -------

3.

Lt. __ _4._
7 11 ]_ 43.

t 1rr L6.1

flFiZmi1iit____rn 1  - _

I I I I 1 I I

I tm _

I I II I
I I I I I

C-

1hz!- 1-I-f-
____ I If I ____ ____

"'-{Irn[zi ____ ____

L....J ____ t ____
_____ [zLL

I I _____

I ~ ~ - I - _______

_____ I I
'ill_

LYP~! s-11

LEGENO: NOTES
N, 3Y*Mo*5 -r.C'&t'm" PC3Si!ACL~nts/PT 1. casing set at 2'9" for F-1.*rc'trecYw -tCeNerAstS .ctg. K. .
.AV.OL 0- sr ao. o aC . r. Lo A/Lrsei After P- casi-%g seated at 3.51.

c-C 2. No water return on later Fart
s * s.IT Woo. sA..a U'VYOistu"eff ANSt. of R-1 cr on R-2.o e OSutLe-. *nSe P -rEPtD ,S Ion

r wf.r.c(Ec 1. 5MNLS 1u 3. Sound up on --2 at 7'".
COt'fjT ' ' r-"'1. 4. Did not tir.e start of P-3 due

2.* o0 -r. 5.UIC.tc4 to recoring of rock fro:: 6'9"-7'3"
- -- -4-.. .4- -- , 4. .. c MGE OF LOG CF BORInG

COLPDERG-Z01NS & ASSOCIATES, INC. 6. Hole collapsed to 9'5", started
GECOTECHN1CAL-GEONYOROLOCICAL CONSULTANTS R-4 at 9'5" and recored to 9'7".

FORM

I.-

2 .
12-0--I P-1

5.0

7.5

10.
?s. J - Yf 1 - - '. I

12.

I

.U-

I

Medium dense brown fine to mediuam SAND. little
Silt, little Gravel (soil classified from visua
observation of split spoon samplei
Too of rock at 1.75'

Moderately fractured, hard, light gray, very
slightly weathered to fresh SCHIST (fracture
surface stained with brown to black spots?.

Slightly fractured, hard, light gray to pink,
fresh, mediun grained GRAnCEl.

Moderately to severely fractured, hard, pink,
very slightly weathered to fresh, medium
grained GRANITE (fractured surface stained
black).

Severesy :ractured, hard, gray, slightly
weathered foliated GRANiTE.

Bottom of boring at 13'10".

Well Installed:

1 " PVC wellscreen 3'10"-13'10"
1 " PVC riser O'-310"
filter sand 3'10"-13'li"
bentonite seal 2'-3'10"
:oadbox O'-2.5'
cement grout at surface

1' . I


