
SUMMARY OF HYDROGEOLOGICAL INVESTIGATION 
AND REMEDIAL ACTION 

IT PROJECT 530029 
MARCH 1993 

Prepared For: 

Kraft General Foods Inc. 
Skokle, Illinois 60077 

IT Corporation 
Shrewsbury, Massachusetts 



INTERNATIONAL TECHNOLOGY CORPORATIO 

SUMMARY OF HYDROGEOLOGICAL INVESTIGATION 
AND REMEDIAL ACTION 

SYNTHETIC PRODUCTS COMPANY SITE 
STRATFORD, CONNECTICUT 

IT PROJECT NO 530029 

Prepared For: Romer Wilsek 
Kraft General Foods Inc. 
5401 Old Orchard Road 
Skokie, Illinois 60077 

Prepared By: IT Corporation 
240-B Cherry Street 
Shrewsbury, Massachusetts 01545 
(508) 842-5643 

Submitted By: Dan Gravelding 
IT Corporation 
Project Manager/Hydrogeologist 

Reviewed By: Raymond Ball, Ph.D., P.E. and John M. Pietz, P.E. 
IT Corporation 
Shrewsbury, Massachusetts 01545 

Date of Report: March 17, 1993 



INTERNATIONAL TECHNOLOGY CORPORATION 

Table of Contents 

list of Tables iii 

List of Figures iii 

List of Appendices iii 


1.0 Introduction . 1 

1.1 Background 1 

1.2 Objective 2 


2.0 Site Conditions 4 

2.1 Site Location 4 

2.2 Site Description . 4 

2.3 Topography, Stream Drainage, Sewerage 5 


3.0 Site Investigation 6 


4.0 Site Geology and Hydrogeology 11 

4.1 Regional Geology 11 

4.2 Regional Hydrogeology 11 

4.3 Local Geology 12 

4.4 Local Hydrogeology 13 


5.0 Remedial Action 15 

5.1 Groundwater Recovery and Treatment System 15 

5.2 Groundwater Quality 17 


6.0 Conclusions 20 


References 



INTERNATIONAL TECHNOLOGY CORPORATION 

List of Tables 

Table Title 

1 Monitoring Well Construction Details 
2 Summary of Groundwater Analytical Results, Raymark Facility, 

June,1983 through October, 1987 
3 Separate - Phase Hydrocarbon Recovery 
4 Groundwater Treatment System - Influent Volatile Orgamc Concentration 
5 Groundwater Analytical Results, Synthetic Products, April, 1988 and 

July, 1988 

List of Figures 

Figure Title 

1 Site Location Map 
2 Area Site Plan 
3 Summary Map of Soil Borings, Surficial Soil Samples, and Monitoring Well 

Locations 
4 Off-Site Potential Sources of Contamination 
5 USGS Geologic Quadrangle Map 
6 Water Quality Classification Map, State of Connecticut 
7 Geologic Cross Section 
8 Site Groundwater Contour Map 
9 Area Groundwater Contour Map 
10 Recovery Trench 
11 Groundwater Treatment System 

List of Appendices 

Appendices 

Appendix A Boring Logs 



INTERNATIONAL TECHNOLOGY CO

LO INTRODUCTIO N 

1,1 Background 
The project site, formerly known as Ware Chemical (Dart Industries, Inc.) and operated by 
Dart Industries, is currently owned and operated by the Synthetic Products Company 
(Synpro) located at 375 Barnum Avenue in Stratford, Connecticut. IT Corporation (IT) was 
retained by Dart & Kraft General Foods, Inc. (Kraft) to remove a dry well leaching system 
located below grade in the paved area between the Synthetic Products Company plant and 
warehouse. This system was formerly used for disposal of unreacted chemicals generated 
in a polymer manufacturing batch process, and was a suspected source of separate-phase 
hydrocarbons consistently detected by IT in existing monitoring well, OW-9B, from July 22, 
1986 to April 12, 1989 during routine maintenance of the existing groundwater treatment 
system. 

The groundwater recovery and treatment system was installed to recover separate-phase 
organics observed in existing monitoring wells and the dry wells by Wehran Engineering 
Corporation as discussed in the report on "Hydrogeological Investigation and Remedial 
Action", dated November 12, 1980 prepared for Dart Industries, Inc., by Wehran 
Engineering Corporation. NEPCCO (now owned by IT Corporation) was retained by Dart 
Industries, Inc. to install a groundwater recovery and treatment system in 1983. The 
groundwater recovery and treatment system was installed by NEPCCO and started on 
June 18, 1983. The system consisted of a 24-inch diameter recovery well installed to 30 feet 
below grade and screened from 4 feet to 30 feet below grade. The recovery well was 
designed for 70 gpm and utilized a "filter scavenger" with a double diaphragm pump to 
recover separate-phase organics that were pumped to a 550 gallon recovery tank. The 
groundwater was then pumped through an air stripping tower (24-inch diameter by 20 feet 
high) prior to discharge into the sanitary sewer. In April 1986, NEPCCO installed a 
recovery trench that was 4 feet wide, 10 feet deep, and 100 feet long to increase the 
separate-phase recovery rate. The trench was filled with crushed stone and intersected the 
recovery well. In October 1987, chemical injection with sodium hypochlorite and acrylic acid 
was added to the treatment system to minimize clogging problems related to biological 
growth and iron precipitation, respectively. 
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In 1989, hydrocarbons (i.e., benzene, toluene) originally disposed in the dry well leaching 
system were detected by IT in the surrounding soil. Subsequently, IT excavated and 
disposed of the dry well leaching system and hydrocarbon containing soil between 
July 2, 1990 and August 9, 1990. The details of the excavation of the dry well leaching 
system are discussed in the report by IT Corporation entitled "Excavation and Disposal of 
Dry Well Leaching System and Soil", April 20, 1992. 

The Raymark Industries (Raymark) site is located hydraulically upgradient from the subject 
site, and is on the opposite side of Barnum Avenue. The Raymark site is under 
investigation by United States Environment Protection Agency (USEPA) Resource 
Conservation and Recovery Act (RCRA) personnel. This report discusses the results of the 
hydrogeological investigations conducted on the Synpro site, and provides information from 
USEPA RCRA file on the Raymark Industries site. 

12 Objective 
The objective of this report is to summarize and discuss the hydrogeological information and 
analytical data pertaining to the subject site. In addition, file review information from the 
United States Environmental Protection Agency (USEPA) Resource Conservation and 
Recovery Act (RCRA) file in the EPA Region I office in Boston, Massachusetts is provided 
on site conditions on adjacent properties; primarily those properties that are hydraulically 
upgradient. 

Reports and data reviewed in the preparation of this report included the following: 

1) All monitoring and recovery data associated with the groundwater 
treatment system from June 13, 1983 to present. 

2) "Hydrogeological Investigation and Remedial Action Report" prepared 
for Dart Industries, Inc. by Wehran Engineering Corporation and 
RECRA Research, Inc., November 12, 1980. 

3) "Investigative Summary" prepared for Dart Industries, Inc. by 
NEPCCO, Inc., December 16, 1982. 

4) "Recovery Operations Assessment prepared for Kraft General 
Foods, Inc. by IT Corporation, June 10, 1987. 

5) Monitoring well analytical data obtained on December 9, 1982; 
April 25, 1988; and July 13, 1988, by IT Corporation. 
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6) "Excavation and Disposal of Dry Well Leaching System and Soil", 
Synthetic Products Company, Stratford, Connecticut, by IT Corporation, 
April 20, 1992. 

and a USEPA RCRA file review of all information relative to the Raymark Industries site. 



2.0 SITE CONDITIONS 


2.1 Site Location 
The site is located at 375 Barnum Avenue in Stratford, Connecticut and is approximately 
one acre in size. A site location map is presented in Figure 1. Barnum Avenue and 
Raymark Industries, Inc. (previously known as Raybestos-Manhattan) are located north of 
the property. 

The Raymark site is about 34 acres in size and was the location of previous manufacturing 
operations for asbestos and non-asbestos brake materials, phenol-formaldehyde resins, and 
various adhesives for automotive and industrial use. In 1985, Raymark sold certain brake 
manufacturing operations to Brake Systems, Inc. (BSI), a subsidiary of Echlin, Inc.. 
Currently the Raymark site is abandoned and under investigation by USEPA Region I 
RCRA division. 

As presented in the Area Site Plan in Figure 2, an embankment and Ferry Boulevard are 
located to the east, and Hampford Research, Inc., a chemical manufacturer, is located south 
of the property. The Veterans of Foreign Wars (WW) Post 9460 building is located 
northwest of the site. Also, Contract Plating Company is located approximately 1,200 feet 
northwest of the site, and uses hazardous chemicals to electroplate automotive parts. 
Further west of the site is a shopping mall that was previously occupied by an unknown 
rubber tire manufacturing facility and a roofing manufacturing facility known as Tilo 
Roofing. 

2.2 Site Description 
Ware Chemical produced reactive monomers at the site until the late 1970's using an 
esterification process. The reactive monomers were esters of methyl acrylic acid and acrylic 
acid, specifically TMPTMA (trimethylolpropane, trimethylacrylate) and TMPTA, 
(trimethylolpropane, triacrylate). A solvent mixture containing primarily heptane, benzene, 
and toluene was used to keep the reactants in solution during the esterification process. 
During operation of the batch reactor, the overhead vapor containing the solvents was 
recovered and recycled. After the reaction was completed, partially reacted batches of 
monomer mixed with solvent that did not completely react were discharged to a dry well 
leaching system. The production of reactive monomers and discharge to the dry well was 
discontinued and other chemical processes were initiated in the late 1970's. 



INTERNATIONAL TECHNOLOGY C( 

The dry well leaching system consisted of four, concrete sumps placed in a bed of 3/4-inch 
crushed stone, and a leaching field consisting of black sewer pipe surrounded with crushed 
stone. The dry well leaching field was located approximately three (3) feet below grade. 
The dry well and surrounding soil were excavated and disposed at a secure landfill by IT 
Corporation as discussed in the report "Excavation and Disposal of Dry Well Leaching 
System and Soil" prepared by IT Corporation dated April 20, 1992. 

Currently, two one-story buildings are located at the site and comprise the physical plant as 
shown in the Summary Map of Figure 3. The building located nearest Barnum Avenue is 
a production building for the production of resins and monomers, and the other building 
located south of the production building is used as a warehouse, office, and laboratory. Five 
(5) 5,000-gallon underground storage tanks containing unknown feed stock chemicals are 
located adjacent to the production building to the west. Several aboveground storage tanks 
used in the manufacture of resins and monomers are located along the southern wall within 
the production building. The size, contents, and type of tank construction is not known. 

The groundwater treatment system is located within a fence on the southeast corner of the 
warehouse. The area between the two buildings is paved, as is most of the site. 

23 Topography, Storm Drainage, Sewerage 
The topography in the area surrounding the site slopes to the south. To the south-southeast 
of the site is a 5 to 10 feet high road embankment for Ferry Boulevard, which is parallel to 
the Connecticut Turnpike or 1-95. Another embankment approximately 20 feet high 
associated with the Connecticut Turnpike is located approximately 60 feet east of the Ferry 
Boulevard. 

Surface drainage is provided by storm drains located along Barnum Avenue and Ferry 
Boulevard that collect runoff and discharge it to the Housatonic River located approximately 
1,500 feet to the south-southeast of the subject site as previously shown in Figure 1. 

A sewer trunkline approximately five feet in diameter and located three feet below grade 
with a gravel subbase crosses the subject site between the two buildings. The sewer crosses 
the Raymark property and Barnum Avenue prior to crossing the subject site. The sewer is 
sloped to the south, and therefore drains to the south. The ultimate discharge location for 
this sewer has not been determined. 
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3.0 SITE INVESTIGATION 


Site investigation activities have included excavation of four test pits, collection of numerous 
surficial soil samples, twenty soil borings, and installation seventeen monitoring and two 
recovery wells. Of the seventeen monitoring wells, ten have been either destroyed or paved 
over. Construction details of all existing and abandoned monitoring wells are presented in 
Table 1. All soil borings and monitoring wells are located as previously shown in Figure 3. 

The following listing is a chronology of site investigation activities from 1980 to the present: 

Date Action Item 

May, 1980 Wehran Engineering Corporation (Wehran) was retained by Dart 
Industries to perform a preliminary hydrogeological investigation to 
assess the extent of separate-phase on the groundwater surface. 
Wehran excavated four test pits and installed one two inch diameter 
monitoring well in each test pit (TP/W1 through TP/W4). Wehran 
also sampled and analyzed the groundwater in the four observation 
wells on May 28, 1980. Groundwater samples were analyzed for total 
organic carbon (TOC), chemical oxygen demand, Ph, specific 
conductance, total recoverable phenolics, soluble copper and nickel, 
halogenated organics scan, gas chromatography/flame ionization 
detector organic scan by hephtalene standard, heptane, toluene, and 
xylenes, 

June, 1980 On June 21, 1980, Wehran performed a groundwater pump test for a 
continuous period of about 2.5 hours at flow rates ranging from 7.5-
10,5 gallons per minute (gpm). The groundwater was pumped to the 
maximum drawdown in the pumping well and the pumping rate was 
measured at frequent intervals. However, drawdown in the observation 
wells could not be induced through this method. Additionally, a slug 
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test was performed in each of the four existing wells to determine 
hydraulic conductivity. 

November, 1982 During the period of November 15-19, 1982, NEPCCO installed eight 
new monitoring wells (OW-1 through OW-8). The four inch diameter 
wells were installed to a depth ranging from 16 to 30 feet. During the 
construction of a recovery trench on the site by NEPCCO in April, 
1985, well number OW-7 was destroyed. 

December, 1982 In December, 1982, NEPCCO analyzed the eight newly installed wells 
for benzene and toluene. 

May, 1983 A 24 inch diameter recovery well, RW-1, was installed by NEPCCO in 
May, 1983 to a depth of thirty feet to recover total fluids and control 
potential off- site migration. A groundwater treatment system 
consisting of pretreatment with acrylic acid for iron control and sodium 
hypochlorite for biological fouling, an oil/water separator, and an air 
stripping tower (36 inch by 20 feet) with discharge to the sanitary 
sewer was installed. 

April, 1986 A lateral trench was installed to intersect with the recovery well, RW-1, 
previously installed by NEPCCO to enhance separate-phase recovery. 
Additional wells OW-9A and OW-9B were installed in the recovery 
trench during construction. 

On April 11, 1987, three additional wells were installed at the site 
(OW-10, OW-11, and OW-12). Monitoring well OW-4 was covered by 
gravel and fill in September 1986, and rediscovered in February 1992. 
It was then identified at OW-13. Monitoring well OW-9B was 
destroyed during excavation work in August, 1990. 

April, 1988 After installation of the groundwater recovery and treatment system, 
weekly monitoring was established. Monitoring on a weekly basis was 
continued until the system was shutdown in July, 1990. Since then, 
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monitoring and sampling has continued twice a month. The reporting 
was performed on a monthly basis. 

April, 1988  On April 23 and July 13, 1988, IT Corporation tested the groundwater 
July, 1988 in all existing on-site wells for purgeable volatile organics by EPA 

Method 624. 

June, 1988 On June 29, 1988, IT performed a six-hour pump test to evaluate the 
aquifer physical properties using recovery well, RW-1. 

June, 1990 Twenty exploratory borings at an average depth of ten feet below 
grade were drilled to delineate the most highly contaminated 
unsaturated zone soil and to assess the vertical and horizontal extent 
of separate- phase hydrocarbons. Based upon visual staining, one split 
spoon soil sample was obtained from a depth ranging from four to ten 
feet below grade from each soil boring. 

July, 1990 Groundwater treatment system was shutdown during excavation of the 
dry well leaching system and soil The treatment system will not been 
brought into operation until additional hydrogeological investigation at 
the site and in the area has been completed. 

July, 1990 Recovery well, RW-2, was installed by IT to further enhance recovery 
of separate-phase hydrocarbons discovered to be migrating in the 
gravel subbase of the sewer line that crosses the site. The recovery 
well was 24 inches in diameter and eight to ten feet deep, and was 
installed adjacent to the gravel subbase of the sanitary sewer line. 

July, 1990 

August, 1990 IT excavated the dry well leaching system and unsaturated zone soil in 
the area between the two buildings. This material was disposed at 
the Envirosafe secure landfill in Indiana. 
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March, 1991 On March 15, 1991, IT performed a file search at Connecticut 
Department of Environmental Protection (CTDEP) of the neighboring 
Raymark property to identify of any past spills or hazardous releases 
at the site. The following sections were examined in the CTDEP 
Hazardous Materials Management Unit: 

• Hazardous Waste 
• Underground Storage Tanks 
• Oil and Chemical Spills 

The Water Compliance Unit and the Solid Waste Unit files were also 
reviewed. 

January, 1992 - IT has performed monthly monitoring of the wells for depth to 

December, 1992 groundwater and separate-phase thickness. 

August, 1992 IT conducted a regulatory file search at USEPA Region I RCRA 
Division files on the Raymark site. 

The file review performed in March, 1991 by IT at CTDEP indicated that the Raymark 
property is under CTDEP order number 3539 dated August 2,1983 due to groundwater and 
soil contamination resulting from improper oil and chemical storage, handling and disposal 
activities. In correspondence from the CTDEP to Raymark, a reference to a leaking 
underground storage tank containing toluene was made. Toluene, naphtha and other 
solvents were used in product manufacturing at Raymark for many years. Some of the 
contaminants present in subsurface soil and groundwater at the Synthetic Products Company 
site are: benzene, toluene, chloroform, 1,1-dichloroethane, 1,1-dichloroethylene, trans-1,2-
dichloroethane, ethylbenzene, 1,1,1-trichloroethane, trichloroethylene, and xylenes. 
All but four (4) of these contaminants present at the Synthetic Products facility were also 
found at the Raymark facility. Groundwater analyses at the Raymark facility indicates the 
presence of: vinyl chloride, 1,1-dichloroethene, 1, l~dichloroethane, trans~l,2-dichloroethane, 
trichloroethane, chlorobenzene, chloroethane, chloroform, methylene chloride, ethylbenzene, 
1,1,1-trichloroethane, benzene and toluene. A summary of the groundwater analytical data 
at the Raymark facility has been compiled and is presented in Table 2. 
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A comprehensive file search of USEPA Region I CERCLA, CTDEP Water Management 
Bureau Files, and CTDEP Hazardous Material Bureau files on Superfund, underground 
storage tanks, oil and chemical spill, and CTDEP solid waste division files has not been 
performed. 

A file review conducted by IT at USEPA Region I RCRA division files in Boston, 
Massachusetts indicates several sources of contamination at the Raymark site that are 
hydraulically upgradient of the Synthetic Products site. These potential contributing sources 
of contamination to the Synthetic Products site are presented in Figure 4. 



4.0 SITE GEOLOGY AND HYDROGEOLOGY 

4.L Regional Geology 
The site lies within the southeastern part of the Western Highland Region of Connecticut, 
along the Long Island Sound coastline. The bedrock geology of this area consists of a 
sequence of metasedimentary and metavolcanic rocks of Paleozoic age. The bedrock has 
been mapped as the Derby Hill Schist (Od), (Fritts, 1962a, 1962b), and was not encountered 
during drilling or excavation. The Derby Hill Schist is classified as a medium to fine 
grained, thinly laminated, greenish-gray to medium dark-gray chlorotic muscovite schist. 
The Milford, Connecticut U.S. Geological Survey Geologic Quadrangle Map of Bedrock 
Geology is presented in Figure 5. Boring log information obtained from the CTDEP files 
on the Raymark site indicates that bedrock has been encountered at a depth of 56 feet 
below grade. 

The surficial soil consists mainly of glacial till containing sand, gravel and boulders; and silt 
layers. Swamp deposits such a peat, organic rich clay and silt have accumulated in many 
shallow basins in the glacial drift. The reference used for surficial geology is the Surficial 
Geology map of the Ansonia and Milford Quadrangles prepared in 1968 by the Geological 
and Natural History Survey, State of Connecticut. 

42, Regional Hydrogeology 
The regional hydrogeology consists of a surficial aquifer and a bedrock aquifer. The regional 
direction of groundwater flow in the surficial aquifer is towards the Housatonic River, which 
is east-southeast of the site. The subject site is located at the southern end of the 
Housatonic River drainage basin; the location of lowest hydraulic head. The "Water 
Resources Inventory for the Lower Housatonic River Basin," prepared by the United States 
Geological Survey (USGS) and the CTDEP indicates that the saturated thickness of the 
stratified drift deposits in this area may range from 40 to 80 feet. The "Water Resources 
Inventory for the Lower Housatonic River Basin" also indicates that the hydraulic 
conductivity in the surficial sediments in the region ranges from 0.1 foot per day (ft./day) 
for silt and clay to 0.87 feet per day for gravelly deposits. 

The Housatonic River is located approximately 1,200 feet to the southeast of the site. The 
river is classified as a Class C inland surface water by CTDEP and presented on the 



Connecticut Water Quality Classification Map. See Figure 6. Class C surface water meets 
water quality criteria for supporting certain fish and wildlife habitat, and for certain 
recreational activities, agricultural, and industrial uses, and cannot be used for potable water 
without treatment. 

Groundwater in the area of the site is classified as GB by CTDEP with a designated use for 
industrial process water and cooling water, and is not useable for human consumption 
without treatment. The goal of the CTDEP for class GB groundwater is to prevent further 
degradation by preventing any additional discharge that would cause irreversible 
contamination as referenced in the CTDEP Water Compliance Unit groundwater 
classification map dated February, 1987 and shown in Figure 6. 

The Derby Hill Schist bedrock modt likely underlies the surficial deposits at the subject site. 
Groundwater flow typically occurs in bedrock fractures within the upper 200 feet below the 
overburden-bedrock interface. The median yield of bedrock wells in this type of bedrock 
is typically 5-6 gallons per minute. Bedrock well yields are typically greater when stratified 
drift overlies bedrock as opposed to less permeable till as encountered at the subject site. 

4.3 Local Geology 
The surficial geology of the Synthetic Products site as presented in the geologic cross section 
of Figure 7 running west-east consists mainly of fill material in the upper six (6) to eight (8) 
feet. Based upon observations during excavation and soil borings, this fill is described as 
dark brown, fine to course grained sand and silt with trace boulders ranging in size form 
four (4) to twelve (12) inches in diameter. In observation well OW~5, the top of a clay layer 
was documented at 7 to 8 feet below grade. The clay layer was encountered at 15 feet 
below grade in observation wells OW-1 and OW-2 due to the higher elevation of the ground 
surface as a result of the highway embankment. This clay layer was confirmed by an IT 
geologist below the fill layer over much of the area that was excavated by IT during the 
removal of the dry well leaching system. The continuity or thickness of this organic clay 
layer across the site is not known. Most of the surficial material below the organic rich clay 
is considered to be glacial till consisting of a brown to gray medium sand with gravel and 
trace cobbles. 
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4.4 Local Hydrogeology 
Based on soil boring and well installation logs included in Appendix A, the average depth 
to groundwater varied from 3 to 8 feet below grade with the exception of OW-1 to OW-3 
where groundwater was discovered at a depth ranging from 12.5 to 16 feet below grade, 
because these wells are located approximately 10 feet higher in elevation. 

Examination of the boring logs reveals that the surficial (1-20 feet below grade) water
bearing soils are of moderate to low permeability (10~3 to 10"5 cm/s). Sustainable yields 
from RW-1 of approximately 25 gallons per minute indicate the presence of higher 
permeability sands in this well at a depth of approximately 30 feet. Although the boring log 
for this recovery well is not available, the inferred higher permeability is probably the result 
of beach sand which is likely to be convoluted. This is borne out by other boring logs, which 
show the presence of convoluted higher permeability material at depths of 15 to 30 feet 
below grade. 

An organic rich clay layer (peat or meadow matt) of 1 to 2 feet in thickness appears at a 
depth of approximately 8 to 10 feet below grade. The clay layer was also encountered 
during excavation of the leach field area, at which time it was observed to be laterally 
extensive across the area of the excavation. Due to the presence of this layer of relatively 
lower permeability, vertical movement of groundwater and water-borne contaminants have 
been inhibited. It is likely that this layer is fairly continuous across the site. 

In general, the water-bearing soils below the clay layer are of a higher relative permeability 
than soils above the clay layer. Confined or semi-confined conditions may therefore exist 
for the water-bearing soils beneath the clay layer. Slug tests performed by Wehran in four 
observation wells, TP/W-1 through TP/W-4, were used to obtain the hydraulic conductivity 
for the lower water bearing unit. The slug test results from three of the four wells were 
within the range expected for sandy and gravelly soils. The hydraulic conductivity ranged 
from 4.57 x 10"4 cm/sec to 5.57 x 10"3 cm/sec, which is indicative of silty sand and clean 
sand. 

Pump test data collected by IT and Wehran support the presence of a highly variable, 
heterogeneous subsurface. These tests reported sustainable yields in the 7 to 30 gallons per 
minute range for RW-1, with however inconsistent drawdown observed in the observation 
wells. For wells screened in the upper water-bearing unit (above the clay layer), the lack 
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of drawdown indicates the absence of significant hydraulic communication between the 
upper and lower water-bearing units. 

Based on monitoring well data the local groundwater flow direction at the subject site as 
shown in Figure 8 is generally toward the south, southwest with a hydraulic gradient ranging 
from 0.003 to 0.013 across the site. The southwesterly groundwater flow direction is 
influenced by the presence of compacted fill material used as embankment for the 1-95 
Expressway (see Figure 9). The weight of this 30-foot elevation embankment has most 
likely compacted the soil. 

No exploration of the bedrock or the bedrock aquifer at the site has been made. Based on 
the data from soil boring operations at the Raymark site located 600 feet north of the 
subject site, bedrock groundwater was found at a depth of 70 to 80 feet below grade. It is 
difficult to speculate about depth to bedrock on the subject site due to the very irregular bed 
configuration of Derby Hill Schist formation that is described by FRITTS (1965) and FLINT 
(1968) in Geology of the Stratford Area. 

4 
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5.0 REMEDIAL ACTION 

5.1 Groundwater Recovery and Treatment System 
As previously mentioned, preliminary hydrogeologic investigations conducted in 1980 by 
Wehran Engineering Corp. and RECRA Research, Inc. confirmed the presence of separate-
phase hydrocarbons in the subsurface. Additional investigation was then performed by 
NEPCCO to further delineate the extent of subsurface contamination. These investigations 
consisted primarily of the installation of groundwater monitoring wells and analyses of 
groundwater samples. As a result of the NEPCCO investigation, NEPPCO recommended 
the installation of a groundwater pump and treat system to recover the separate-phase and 
dissolved-phase hydrocarbons from groundwater. The system was in operation from June, 
1983 to July, 1990. During this time, the recovery system complied with all terms and 
conditions of the pertinent operational and discharge permits. Operation of the system was 
terminated in July 1990 after consultations with the Connecticut DEP. 

A 24 inch diameter recovery well, RW-1, was installed in June, 1983 for groundwater 
recovery. The recovery system consisted of a Floating Filter Scavenger for separate-phase 
recovery and a groundwater table depression pump. A location plan of the recovery well is 
shown in Figure 10, and a schematic of the treatment system is shown in Figure 11. The 
recovery and treatment system has a hydraulic capacity of 70 gallons per minute. Separate-
phase hydrocarbons are collected in an aboveground 550 gallon storage tank and ultimate 
disposal of the collected material is at the DuPont Waste Treatment facility in Wilmington, 
Delaware. Groundwater is pumped to an on-site air stripping tower prior to discharge to 
the local sanitary sewer. The air stripping tower was used for reduction of volatile organic 
compounds and has dimensions of 36 inches diameter by 20 feet height. It was filled with 
Lanpack packing. A 10 horsepower blower was used to provide aeration in the tower. A 
pretreatment system for the addition of acrylic acid and hypochlorite was later added to 
reduce the iron precipitation and biological fouling, respectively, on the internal surfaces. 

A lateral recovery trench was designed and installed in April, 1986 by NEPCCO to enhance 
separate-phase recovery and groundwater flow to recovery well RW-1. The location of the 
recovery trench is shown in Figure 10. The trench was ten feet deep, four feet wide, and 100 
feet long, and was filled with three-quarter inch crushed stone, without a horizontal 
collection pipe. Design drawings for the trench are not available. Two observation wells, 
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OW-9A and OW-9B, were installed in the recovery trench. Soil boring logs for these wells 

were not recorded. 

During April 1987, NEPCCO installed three additional monitoring wells (OW-10, OW-11 

and OW-12) to assess the extent of separate-phase hydrocarbons found in OW-6, OW-8 and 

OW-9A. During routine operation and maintenance in 1988, a decrease in flow rate within 

the recovery trench was noted. The observation wells within the trench were redeveloped 

by purging and a six-hour pump test was performed on June 29, 1988 to assess aquifer 

hydraulic properties. A surface mounted centrifugal pump was used to pump 30 gallons per 

minute from the recovery well, RW-1, and depth to water elevations were recorded at the 

observation wells. 

A second recovery well, RW»2, was installed in August, 1990 (when the dry well leaching 

system was excavated) adjacent to the sewer line and intersecting with the gravel subbase 

of the sewer line to collect separate-phase hydrocarbon migrating through the gravel 

subbase. Recovery well RW-2 does not intersect with the recovery trench. The trench was 

not disturbed during the excavation of the dry well leaching system in 1990. 

A five year discharge permit, #DEP/WPC-138-039, was obtained from CTDEP to operate 

the groundwater treatment system on July 19, 1983, although it expired on July 19, 1988. A 

discharge permit was also obtained from the Town of Stratford, Connecticut, Office of 

Public Works on March 28, 1983 for a term of one year. The permits were later modified 

to include the addition of pretreatment. An application for extension of the permit was filed 

in August, 1988 with CTDEP Water Compliance Division, but has not been acted upon. In 

the interim, the treatment system has been operated under the conditions of the original 

permit from 1983. Based upon the original CTDEP permit, it is required that the effluent 

from the groundwater treatment system be sampled monthly for benzene, toluene, heptane, 

ph, and flowrate. The discharge permit for the Town of Stratford required the following 

discharge conditions: maximum flow is 60 gallons per minute, maximum biochemical oxygen 

demand is 300 milligrams per liter, maximum suspended solids is 350 milligrams per liter, 

and ph must be within 5.5 to 9.0 . A permit for storage of hazardous waste in the separate-

phase collection tank was not required by the Fire Marshal for the Town of Stratford. 

When the treatment system was in operation from July, 1983 to June, 1990 weekly site visits 

were made to check operation of the system and to monitor the monitoring wells for 
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separate-phase thickness. Effluent samples were collected monthly as required, along with 
samples for chlorine, which were analyzed in the field, to evaluate the effectiveness of the 
pretreatment. 

All system operational records are maintained by IT Corporation. When the system was in 
operation, all compliance conditions, as detailed in the pertinent operating permits, were 
fulfilled. Monthly reports continue to be sent to the Connecticut DEP regarding the 
system's terminated operational status. 

Following the confirmation of a clay peat layer (meadow matt) in June 1990 during 
leachfield excavation, operation of the recovery system was terminated. A consensus with 
the Connecticut DEP was reached regarding the adverse potential of drawing surficial 
contaminants through the clay layer if pumping were to be continued. Recovery well RW-1 
penetrates the clay layer and is in contact with higher permeability sands. An additional 
concern involved the potential of induced offsite contaminant migration onto the site, 
particularly via the sanitary sewer line that crosses the Raymark site before entering the 
Synpro site. 

5.2 Ground Water Quality 
5.2.1 Separate-Phase Hydrocarbons 
Separate-phase hydrocarbons were first recorded during the preliminary investigation by 
Wehran. The separate-phase hydrocarbons were analyzed and found to contain 70 percent 
heptane, 20 percent monomers, and 10 percent miscellaneous solvent compounds and water. 
Separate-phase hydrocarbons were also discovered by Wehran in test pits and in observation 
wells as referenced in "Hydrogeological Investigation and Remedial Action Report" dated 
November 12, 1980. In November 1982, separate-phase hydrocarbon was discovered in 
monitoring wells OW-7 and OW-8 with a maximum thickness of 0.89 feet as referenced in 
"Investigative Summary" dated December 16, 1982. 

Based upon the monthly monitoring reports from June, 1983 to January, 1985, approximately 
2,472 gallons of separate-phase hydrocarbons have been recovered by the groundwater 
recovery and treatment system. See Table 3. The separate-phase hydrocarbon was primarily 
removed during first two years system operation. 

/ 
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Initially, the greatest thickness of separate-phase hydrocarbons was measured in wells OW-4, 
OW-6, OW-7, OW-8, OW-9A, OW-9B, OW-10,OW-12,OW-13,RW-l,RW-2. The average 
thickness of separate-phase hydrocarbons varied from 0.5-1.5 feet. In April, 1986, a 
significant amount of separate-phase hydrocarbon was discovered during installation of the 
recovery trench. This material was removed with a vac-truck during recovery trench 
construction and later by bailing the monitoring wells during the weekly monitoring 
schedule. 

During excavation of the dry well and leaching field from July, 1990 through August, 1990 
the recovery sump, RW-2, previously shown in Figure 3, was used to recover separate-phase 
hydrocarbons that were discovered to be leaching from the gravel subbase under the sewer 
line. Approximately, 300 gallons of separate-phase hydrocarbons mixed with water were 
removed and disposed. 

Separate-phase hydrocarbons were detected intermittently in the recovery trench and 
observation wells from 1986 to 1989. From 1986 to 1987, separate-phase thicknesses of 
approximately 1 foot were detected in wells OW-6, OW9A and OW-9B. By January 1988, 
maximum separate-phase thicknesses in any well had decreased to less than 0.2 feet. By 
April 1989, all separate-phase thicknesses had been reduced to an occasional sheen. From 
September 1989 to December 1992 separate-phase hydrocarbon, including films or sheens, 
were not detected in any site wells. 

5.2.2 Dissolved-Phase Hydrocarbons 
Dissolved-phase hydrocarbons were first detected in four observation wells by Wehran on 
May 28,1980 as referenced in "Hydrogeological Investigation and Remedial Action Report". 
As referenced in the report by Wehran, the total organic carbon concentration in 
groundwater varied from 930 milligrams per liter (mg/I) to 5,320 mg/L Organic scan (FID) 
as carbon in naphthalene standard concentration varied from 180,000 ppm to 690,000 ppm. 
Total halogenated organics as chlorine in carbon tetrachloride standard varied from 
nondetectable at 10 ppb to 170 ppb. 
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After installation of the groundwater recovery and treatment system by NEPCCO in June, 
1983, influent volatile organic compound concentration was analyzed monthly by both EPA 
Methods 601 and 602 from June, 1983 to July, 1990 to assess the overall groundwater quality. 
The results are presented in Table 4. VOC concentration remained relatively high at levels 
raJiging from 30 micrograms per liter (ug/I) to a high value of 9,390 ug/1 for volatile 
organics by EPA Method 602, and 71 ug/1 to 14,547 ug/1 for halogenated organics by EPA 
Method 601. Based upon this data, no trend is apparent. 

Groundwater samples were collected by IT from several monitoring wells on three occasions 
(December 1982, April 1988, and July 1988). The most recent analytical results as 
presented in Table 5 indicate that dissolved phase hydrocarbons are generally present on 
the groundwater across the site and consist primarily of benzene and toluene and other 
halogenated compounds. Groundwater analytical results from April 23, 1988 and July 7-13, 
1988, indicate that the total concentration of halogenated organics varied from nondetect 
to 258 ug/1 in wells OW-1, OW-3, OW-8, and OW-11. Total volatiles organics varied from 
nondetectable in wells OW-1, OW-2, OW-3, to 240,625 ug/1 in well OW-9B. No other 
sampling event for all wells was performed. 
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6.0 CONCLUSIONS 

Based on data presented in this report and the referenced reports, the following conclusions 
can be drawn: 

1) The primary reason for initiating the hydrogeological investigation at the 
Synthetic Products Company site in 1980 was the presence of separate-phase 
hydrocarbons in the subsurface. Approximately 2,472 gallons of separate-phase 
hydrocarbons have been removed from subgrade by total fluids recovery from 
recovery wells and a recovery trench; by soil excavation, bailing, and; by disposal 
of underground storage tanks, buried drums, dry wells, and a leaching field. 

2) The dry well leaching field and unsaturated zone contaminated soil between the 
two buildings was excavated and disposed to limit the contribution of separate-
phase hydrocarbons to the groundwater. An unknown volume of contaminated 
soil may still exist around the foundations of the two buildings. The soil 
immediately surrounding the building foundations could not be excavated 
without causing a disturbance to the buildings or foundations. 

3) Groundwater recovery and treatment for both separate-phase and dissolved-
phase hydrocarbons in groundwater occurred from July, 1983 to June, 1990. 
Monitoring well data from 1989 to 1992 indicates that the separate-phase 
hydrocarbons are not present in wells OW-5,OW-6,OW-8,OW~9A,OW-10,OW-
12,OW-13,RW-l,RW-2. Volatile organic compound analyses of the influent to 
the groundwater treatment system indicates that there is no specific trend either 
upward or downward in volatile organic compound concentration. 

4) The horizontal and vertical extent of residual dissolved-phase hydrocarbons in 
groundwater at the Synthetic Products Company site is not known. It is likely 
that vertical hydrocarbon migration has been limited by the presence of a 
organic rich clay layer that lies approximately 8 to 10 feet below grade. 
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5) Based upon boring logs and aquifer testing, the subsurface consists of glacial till, 
marsh remnants and convoluted beach sands, creating a water-bearing 
subsurface of highly variable permeability. 

6) A comprehensive environmental file search for all contributing sources of 
groundwater contamination in the area surrounding the site has not been 
performed. 

7) Based upon information obtained from a USEPA RCRA file review conducted 
by IT for the Raymark site, the Synthetic Products Company site is hydraulically 
downgradient and contaminant transport onto the site is most likely occurring 
by groundwater flow. 

8) Based upon observations during excavation of a test pit installation of recovery 
well, RW-2, adjacent to the sewer line crossing the Synthetic Products site, the 
gravel subbase of the sewer may be acting as a conduit for separate-phase 
migration onto the subject site from the Raymark site or some other 
hydraulically upgradient source. 
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Table 1 

Monitoring Well Construction Details 

Synthetic Products Facility 
Stratford, Connecticut 

WeU Date Installed Screened WeU Casing Remarks 
Number Section Elevation 

Depth (feet) 
(feet) 

TP/W1 5/17/80 4-9 N/A Test pit wells-
backfilled 

TP/W2 5/17/80 4-9 N/A Test pit wells-
backfilled 

TP/W3 5/17/80 4-10 N/A Test pit wells-
backfilled 

TP-W4 5/17/80 4-7 N/A Test pit wells-
backfilled 

OW1 11/15/82 10-30 106.11 Paved Over by 
Ct. DOT 

OW2 11/15/82 10-30 107.31 Paved Over by 
Ct. DOT 

OW3 11/17/82 1-16.0 106.54 Paved Over by 
Ct. DOT 

OW4 11/17/82 0-20 N/A Lost and recovered
1991 as OW-13 

 in 

,j OW5 11/17/82 0-20 98.76 

v OW6 11/18/82 0-20 99.26 

OW7 11/18/82 0-20 N/A Destroyed prior 
to 1988 

v OW8 11/19/82 0-20 98.71 
v OW9A April/86 8 98.94 

OW9B April/86 8 99.64 Destroyed | 



INTERNATIONAL TECHNOLOGY CORPORATION 

OW10 1/ 04/11/87 7-10 97.71 

own 04/11/87 3.5-10 99.58 Destroyed 

OW12 v 04/11/87 5-10 99.10 

RWl May, 1983 0-30 98.76 24 inch diameter 
Recovery Well 

RW2 y July, 1990 0-10 99.10 24 inch diameter 
Recovery Well 

sFotes: 
1) N/A - not available 
2) All wells are 4 inch diameter wells except for the two recovery wells. 



Table 5 

Groundwater Analytical Results 
April, 1988; July 1988 

Synthetic Products Company 
Stratford, Connecticut 

IT Project Number 530029 

Monitoring Wells 

OW-1 OW-2 O W - 5 O W - 6 OW~8 OW-9A OW-9B OW-10 OW-I1 OW-12 

6.36 5.40 7.66 5.50 6.68 6.82 6.49 6.13 7.2 7.36 

ND<15 ND<15 .188 102676 15.319 50.781 184.875 26.456 1.228 15.813 

Chlorophorm ND ND ND .018 ND .126 .235 .085 ND ND 

ND ND ND ND ND ND ND ND ND ND 

ND ND .031 ND ND ND ND .154 ND ND 

Trans-1,2-DichIoro- ND ND ND ND ND .029 .028 0.090 ND .040 
ethane 

Ethyl-benzene ND ND ND ND ND ND ND .026 ND 
'J, 
X 

ND ND ND 9.532 3.147 24.431 55.750 15.300 .010 9.510J 
1  ^ 

ro- ND ND ND ND ND .023 .013 .040 ND NDp 

ND ND ND .028 ND .103 0.225 .021 ND .096m 
0 

Xyiem ND ND ND .073 .007 .075 ND ND ND ND 2 
0 
ii) 

Q
O 
X) 
'Tl 

0 
24 



Table 5 (Continued) 
Groundwater Analytical Results 

April, 1988; July, 1988 
Synthetic Products Company 

Stratford, Connecticut 
IT Project Number 530029 

Monitoring Wells 

Parameter OW-1 "OVT2 W^5 OWT OW-8 OW-9A OW-9B OW-I0 O W - i l OW-12 
Halo ND ND 7)31 T046 ND ~J5W 2W .315 N D .256 
id 

Volatile ND ND .1 ! 20.281 18.473 75.287 240.625 41.782 1.238 25.323 

1} Analytical results are reported in milligrams/liter (parts per million). OW-6, OW-9A & B, OW-10, OW-11, and OW-12 were sampled 4/23/88. OW-1, 
OW~2 and OW-5 were sampled on 7/14/88. OW-3 did not contain sufficient water for sample collection on either date. 

2) ND m Not Detected 

Reference: 
1) Project Update Report by IT Corporation, January 24, 1989 :r 

m 

> 

O 
'X 
y
O 
t-
O 

o 
o 
•v 

25 o 
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Table 4 
Groundwater Treatment System 

Influent Volatile Organic Concentration 
Synthetic Products Company 

Stratford, Connecticut 
IT Project Number 530029 

EPA Method 601 EPA Method 602 
DATE Halogenated Organics Volatile Organics 

06/83 271 + 2634 
08/83 -.+ 337 
09/83 1150+ 1627 
10/83 — + 615** 
11/87 — 2843** 
12/83 2007* 9390** 
01/84 — 4560** 
02/84 2629* 4940 
03/84 — 7443** 
04/84 — 6275** 
04/84 — 1460 
05/84 — 2590 
06/84 — 960* 
07/84 — 620 
08/84 — 205 
09/84 — 96 
11/84 — 540 
12/84 — 390 
02/85 — 1806 
03/85 — 1552 
05/85 — 5811 
07/85 — 3459 
08/85 — 906 
09/85 — 4127 
09/85 — 2977 
10/85 — 3062** 
11/85 — 2601 
01/86 — 231 
02/86 — 5710 
05/86 — 7956 
08/86 — 3746** 
10/86 — 3468 
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Table 4 
Groundwater Treatment System 

Influent Volatile Organic Concentration 
Synthetic Products Company 

Stratford, Connecticut 
IT Project Number 530029 

EPA Method 601 EPA Method 602 
DATE Halogenated Organics Volatile Organics 

04/87 ... 2751 

07/87 823 1708 

09/87 476 2249 

10/87 — 12591* 

12/87 114 253 

01/88 14547 1350 

03/88 7102 400 

08/88 5220 1800 

12/88 7593 780 

06/89 2303 5163 

07/89 1020 9095 

09/89 1833 ND 

10/89 2541 2580 

12/89 5355 390 

01/90 5400 110 

02/90 4980 1270 

03/90 5280 30 

04/90 3462 35 

05/90 6855 2735 

06/90 6240 1330 

07/90 71.1 11423.3 


Notes: -f includes: 

1,1,1-Trichloroethane Only 

* includes: 
Methylene Chloride 
1,1,1-Trichloroethane 
Chloroform 
Trichloroethylene 

** includes: 
Heptane 

Analytical results reported in micrograms per liter. 
References: 
1) Monthly Monitoring Reports, IT Corporation 
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Table 3 
Separate-Phase Hydrocarbon Recovery 

Synthetic Products Company 
Stratford, Connecticut 

IT Project Number 530029 

Recovery During 
Previous Week Total Recovery 

Date Gallons Gallons 

06/18/83 N/A 238 
06/24/83 124 362 
07/01/83 138 500 
07/08/83 160 660 
07/12/83 N/A 677 
07/15/83 21 681 
07/22/83 3 684 
07/29/83 0 684 
08/05/83 11 695 
08/12/83 0 695 
08/19/83 296 991 
08/30/83 8 999 
09/06/83 0 999 
09/13/83 0 999 
09/20/83 0 999 
09/27/83 0 999 
10/06/83 12 1011 
10/11/83 3 1014 
10/18/83 — — 

10/25/83 178 1192 
11/01/83 8 1200 
11/08/83 0 1200 
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Table 3 
Separate-Phase Hydrocarbon Recovery 

Synthetic Products Company 
Stratford, Connecticut 

IT Project Number 530029 

Recovery During 
Previous Week Total Recovery 

Date Gallons Gallons 

11/15/83 7 1207 

11/22/83 14 1221 

11/29/83 7 1228 

12/06/83 14 1242 

12/14/83 42 1284 

12/20/83 244 1526 

12/27/83 369 1895 

01/10/84 41 1936 

01/17/84 52 1988 

01/24/84 42 2030 

01/31/84 0 2030 

02/07/84 0 2030 

02/14/84 13 2043 

02/21/84 3 2046 

02/28/84 0 2046 

03/06/84 11 2057 

03/13/84 14 2071 

03/20/84 10 2081 

03/27/84 26 2107 

04/03/84 126 2233 

04/40/84 50 2283 

04/17/84 34 2317 

04/24/84 0 2317 

05/01/84 0 2317 

05/22/84 52 2309 

06/12/84 23 2392 

06/26/84 26 2418 

07/03/84 15 2433 

08/07/84 5 2438 

08/28/84 25 2463 

10/02/84 0 2463 
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Table 3 
Separate-Phase Hydrocarbon Recovery 

Synthetic Products Company 
Stratford, Connecticut 

IT Project Number 530029 

Recovery During 
Previous Week Total Recovery 

Date Gallons Gallons 

10/30/84 0 2463 
11/27/84 0 2463 
12/18/84 6 2469 

Note: 
1) N/A = not available 

References: 

1) Project Update Report, prepared by IT Corporation, January 24, 1989 
2) Weekly Monitoring Reports, prepared by IT Corporation 
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2) SOURCE OF RELATIVE GROUNDWATER I N T E R N A T I O N A L ELEVATION DATA, SYNTHETIC PRODUCTS COMPANY SITE, T E C H N O L O G Y 
MAY, 1987. - IT CORPORATION C O R P O R A T I O N Hi 




NOTES ! ]. DRAWING NOT TO SCALE 

2. ALL DRUMS TO B£ D.OT. APPROVED , CHEMICAL RESISTANT CONTAINERS. 

3. METERING PUMPS TO BE CONTROLLED 8Y A FLOW SENSING 

SWITCH ON TOWER INFLUENT. 

ft. 
-E^ 

TO TOWER INFLUENT 

y" 
PLASTIC TUBING CHEMICAL METERING PUMP 

THRU LID AND 
SEALED 

§ 

TOVER INFLUENT CO 
CO 
UJ 
o 80 GQL CAPACITY PLASTIC DRUM 
o 
< 

TO 
SANITARY 
SEWER 

55 GQI. CAPACITY PLASTIC DRUM 

FROM METERING 
PUMP& INSIDE CONDUIT 

HEAT TRACER , TYP. 

HA1N W1T]H PADLOCK 

CHAIN-UNK FENCE EXISTING GRADE 

CHEMICAL STORAGE TANK LOCKING GATE 

80 Gal. DRUM WITH 
55 Gal. DRUM INSIDE, TYR

PLAN VIEW CHEMICAL STORAGE 
DETAIL VIEW 
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Appendix A 

Boring Logs 

Reference: Project Update Report, January 24,1989 



NEW ENGLAND POLLUTION EAST N O R W A L K , CT. 203 /853-1990 

INTERNiDlONK^TECfflffOCaJGY COKBtMffTFIOM CONTROL CO., INC. 
7 EDGEWATER PLACE D TRENTON, N.J, 609/259-3333 

EAST NORWALK, CT 06855 D NEWARK, N.J, 201/589-1282 
Q PHILADELPHIA, PA. 215/245-6929 

24 HOUR SERVICE 

POLLUTION CONTROL SUPPLIES 4 SERVICE 
Page of 

Date u&a~-&&i-^ ^ T  a Job No. £S?f 
Job Address ( £ f o r &  . O X h U a a k u a J ^ Z & i ^ ^ O f t - ' g V g ^ V  x ft)ej^  ^ H Boring No. 1..P* • 

Fixed Datum used is _ ™ _ _  ™ 

Ground Surface this boring is 

DEPTH C L A S S I F I C A T I O N Recovery Lost Water 
or 

From To Be Careful and Accurate Remarks 

SL ftejpna.SJr- V? C^£LO^_ 

4' i - 6 ftlftoF.*!, L^Oe^X.. l  a S g f y A ^ n Y^py/Vyi. ..<*.. r z  u ^ 
i g - A  ̂  g ^  r r.. - g T t  C !5 J S ^ l L L ^ s i o c  ̂  

•fc 3 jn^e,..-W rvMC^ -f?.go^Q- fex^ o - ^ i ^ d j 

^ x w X , ^ T e y v _  F ^ V ^ T T S ^  

&  £ £2£j&±3& 

3" r ^ a a ^ m ^ T g i  ̂  ^ V r  ̂  ^Q Tirtec 

«• • !C C i o w A - 6O»JL» T u t ^ StxwG^— 

j^.\l^Mk P 
T e - A g j l S O  ̂  S g ^ > j * A w j L L a ^ 

\o JL ; ' ^ i  . ( 2  ̂  ' v *S^^^L- - ta^ / -

&^1 aVi£=S^ 

^ 
g ^ Y v o  L u  3 r T & A C g /  s o  ̂  CO<?JCTS<L 

I9L l-S" frrtfift 4r-> CVyrV:., 6^i^r/f o  o Ifcoi-vjcX. 

£ i ±k^>^>^V CA^gtfVU>OJ( l ,COh#-
Y7 YY\F-iflg^cco -TrtA-rr., TV?g*<L,<3feo££i 

(3^^r^<xY\oLi^2Q5^^ <2*ro^<..£ 
^->Ae^v\ .Ccr>X_ r -?>c?^^-

*? .$.3 RvMr . -Va r r W - n f g ^ e i ^ - o  n ggo^yy j l , I g M c e  L <£ "V*A .V Q p c w r ^ p   Q W C X O V J  C 

. S Y V S O U U  L ^ r  : w i < s r  > g ^ i R o l J L J i L  -

- ^ 3a' 

* T e y ^ < _  n ^ w \ r e ,  o 4 r ( ^ . . m  k £RmMf-> U A Z  L jr^^ferACj-iaA^-
TJ & & L  W " T ^ ^ L U x i A i  S 

3i_3i < ^ * * . ^ U f  \ .?vAvv j " < 3 ^ i ^ \ g £ 3 ^ ^ - * 

Ground ou '"face to jsed casino. Dnner__fcs & 

Wafer >evei ft, be*ow Ground surface _z±A^^C 

Water level J> ft, below Ground surface ^3v_ ira. after complet ion Hia. NO. __U<£-

Sorina sio; ;ed bv • ^  o fi-^,^s ,-j>, 
V 



NEW ENGLAND POLLUTION HI EAST NORWALK, CT. 203/853-1 °90 

CONTROL CO., INC. 
D TRENTON, N.J. 609/259-3333

7 EDGEWATER PLACE 
D NEWARK, NJ . 201/589-1282 

EAST N O R W A L K ,  CT 06855 
D PHILADELPHIA, PA. 215/245-6929 

24 HOUR SERVICE 
POLLUTION CONTROL SUPPLIES 4 SERVICE 

^age of 

Date C^EOJ^^_jQa55^_, Job No. &&%¥ 

.Job A d r i f  t  p v p £  v f°->vc-^'wp, •C.^~^ 1 ^^sc .x j <kv^-A-rfi^-£Q. <LT Boring No. _i2_ 

Fixed Datum used is  _ _ _ _ _ 

Ground Surface this boring is 

CASING 
C L A S S I F I C A T I O  N SLOWS SAMPLE 

Depth 
No. of 3 0  " Blows on Spoori Recovery Lost water •I D EPTH 

From To Be Carefu l and Accu ra te 0-27 28-5 i No. 1s tS ' 2nd 6' 3rd  6 ' • 4th  6 ' in . Remarks 

! 0 H* A^oVvtjLb- H-
I1 H* H* TVirV..^rv?e<.o^ P ^  , Vovncrr^ 0 

f<rLruiL. fcrx-^s ( ^ r m v t  . K I 
|"TeW.Ct-fSnrt/uLjL. ft^-M^f^ l-

V H_V> t- -Vo WKrJD C* ?\\rt V / o C t ' j L i 0 | I 
0 £ \ti || 

11
II i6 ' )0 T>srv PiWV.  S w -tovyco 

i 
^ u v i  j U3jhfVtfW'>F. < ^ y \ ^ < .  . S. j 1 

||foCZU-VX-j^UajVvV ~T^V*£_ T 
V J<->^ * U *  A 

i[ 
: \Q\ \b% T w r  Y ( T S l n r k C ;  ̂  .*Vc VlrfCC rv? 

||S"«^^i LC/—na^ecrv^ r^ 
% / ~̂C?V£_V L^ S V « J \ A  \ ~T^2jAt,C rt 

/*)£ " ^  W J / l ^ u s  l -Tv3aAcLC„ / / 
' 

{ *>£- 5fV10 (JL tVsi-Ar-JLc > *; 6f 
C 

J £ 
I X y m r i r  n f / V u - * ^ *  ' ^ 

| ! 

i ̂ TTh^s^nlL^r-A. {/*•.(> f<L *\n 1 

C*_ O f . r iVyv r-^~ '^ i 
i 

i | 
f - ^ x ^ o ,  . IS* o*T V 

j j j- * 7) , 

M l \ - * r - , K  ̂  A /  C i ^< (X j | I 
i

fto, 
1 j. 

1 1 

1 1 ! i 
1 j 

Ground Surfa? use< casing. Dnfler 

vVater level is ft. below Ground surface 

'Vater level is /  ft. below Ground surface iZ. hrs. after completion Nn li£t 

Coring stopped by ^ ^ •^-^i^^^i-.uuU.Al^\: 
v y 



NEW ENGLAND POLLUTION D EAST NORWALK, CT. 203/853-1990 

CONTROL CO.f INC. INTERN/0 IO^W^A^feW>kSTSY C O R ^ ^ j ^  g 

D TRENTON, N.J. 609/259-3333
7 EDGEWATER PLACE 

O NEWARK, N.J. 201/589-1282
EAST N O R W A L K  , CT 06855 

O PHILADELPHIA, PA. 215/245-6929 
24 HOUR SERVICE 

POLLUTION CONTROL SUPPLIES & SERVICE 
Page of .. „ 

Job No. dSTgJl 
Job Address ( t v i ^  f QAVf f y v i '  ̂  C l > . r L - w i <fetoA-reg»g&> CUT Boring No. y 

Fixed Datum used is 

Ground Sur face this boring is 

" • 

I D EPTH 

From To 

C L A S S I F I C A T  I ON 
Be Careful and Accura te 

CASING 
BLOWS 

0-27 28-5 1

SAMPLE 

No., 
Depth 

No. of 3 0  " Blows on

1 s t 6 ' 2nd 6' ' 3rd 6' '

 Spoor 

4th  6 ' 

(Recovery 

In. 

Lost Water • 
or 

Remarks 

! eV* *T < W > ^ r r  ̂  
! 
i i 

H" t" Te-Ap fec.;*_ | 1 

\ l H' f l y  v - +  n TnfT.0 Pvpv-,» r v r  * || | 

~~k,rrx. (Irvir^ . fLrn < ~o .C ij 

=Vrn£ 1. &ov i . !_?,<. 
ji 

Hl 
f-a* *;*&•<?11 CTvw . AT-. v>i^r> 

|[ 1 

^ W  ̂  <2or>r?,<'. (2cauJr,L | | 

}& 3c' i irfr j jv G w ^ *  % vyi<r^, 

|
f ]f^Mr- 'n^Ci i "N /VVN/ - * 

:
CDVV1./TI ( )t V * V n V ^ * " * ^I LTfe*w.A -̂ cvv j 

|
i 

-tat- . 

r* f \ > o W  >  n \ r £ f  V f ^ l v Y  A || 1 

I' |Sl'..>ie^cvi. 
|| 

.
*" f m i f  f  T h Vi\c_-ArparA J| 

li i 

) I I 
i i ;-°?* T O o r . r ^ c v , n ( o U i  , fer-A-ck' 1 

[ 

tcrv^^v^r>Wv^^^- 6C>K\V 
c „ j i i jH<£*Xv.w\ <* 

| |iitf I 
1 1 1 [ f 

ri Surf; ised ising. .J*Z2i£C2iM2^ 

ft. Deiow Ground surface ™ °L_ hrs. after complet ion Helper ¥)Ai. &>r's .\\^\ 

Water level is ft. below Ground surface _ hrs. after comoiet ion Rig. No. __iL£j_____-_. 

Boring stopped by ^ £cr>x_ri<^vvtcyvte 



NEW ENGLAND POLLUTION D EAST NORWALK, CT. 203/853-1990 

CONTROL CO., INC. iNTERNSncmew FBo*o*oc<nGY comm&m&$ 

7 EDGEWATER PLACE 
Q TRENTON, N.J. 609/259-3333 

EAST NORWALK, CT 06855 
D NEWARK, N.J. 201/589-1282 

O PHILADELPHIA. PA. 215/245-6929 
24 HOUR SERVICE 

POLLUTION CONTROL SUPPLIES 4 SERVICE 
Page Of 

oate icrjo *oou \T7, yQ,:r^- Job No. d f c S ^ " 

Job Address L^CLCC^ &JAfrir*\?aJL &^\^\&r\^tt\&^^&<z^ O Boring No. 4T 
Fixed Oatum used is 

Ground Surface this boring is 

I DEPTH CASiNG SAMPLE j No. of 3 0 " Blows on Spoor j
i 
 Recovery C L A S S I F I C A T I O  N BLOWS 

Depth 
Lost Water * 

or 
From To Be Carefui and Accura te 0-27 28-5 4 No. j 1st 6' 2nd6' ' 3rd 6' ' 4 t h 6 ' 1 in. Remarks 

• o" cX' ^ r / j c , T > r t  o <2oc t . _iL I 
H 0 I ' 

•'  # ' 

| |^ V T L - C V A f ' V y r c - w (7<~sii\c L K 
1 

jiS w  n t C. <rv^ ->UoL* * & ^* 

1^ *  ' P^vir \^vr\9n O ^ O L O ^ A Y V C  C O 

|to 
^ I t 

__L<2_ m p ,A^V>f.O> VYNATTT- & 1 
||TV\ cV (7\U M( ^ , 1 » A c ^ T 

"V-wr-*;,* (Ti- r ru Y C ^ ^ V I J V » ^  ̂  I F 
CMruY ( x l / o ^ v > v i i  f * ^ ^ ^  < rfl 

1 .6 tV 
. ;KTHFO 3 - C X Y \  ̂  ; A - r ^ r - ^ < fl 

|i S c i O O  f C <; 

\ 3  ' GtO C y  v -Vrt WKF.O O r . r V . . 6 i 

i / V  * c> _<V>wnt P r r w - * c . F-
! 

>"2»«rnjV f7 ~T> ioc p o V £ I 
*7.14- £ i 

! 

1 
VTmr^rAivvn fo€.t.i 4?n =* s^\\r^ A  \ r y s j  c o(x"< k AOr-iss* ^ • H C C C  A 

TL Cb.̂ >Ho WY XX?' o?,tVin (J w. *£bf3-x, I t if-i =* 
i

T ^ i r ^ + ^  1 ^ &  . SSSS? 
i,W->in<'^epr\  n v I.K. 
i 

^.e.o<?G)n 
I 1 
\ 1 
i ; 1 

v 1 f 
i i 

- v { '£\?\\r-/x~\ {^trrxwcA | 

<Z:iG§cre ( I ^ \ d e  , cOv?ulu- ic- | I 
i 

surtace to D usi casing. .An-iT̂  . r o  i 

/Vater level is  _ i ft. below Ground surface / - =r/2L^i j l^. jdi»J=lCkCSl—JL t L, dX { "C 

Water ievei is $L ft. below Ground surface / --J-, hrs. after complet ion Ria. No. N Q  i 

ioring stopped by fQr>'V~i ^ p n i ' l ^ i ' A t C i ' i t  ; 

(J 



NEW ENGLAND POLLUTION 
D"'" NEw'hAVENrCT. ' ""'""'^ 203/777-0339 CONTROL CO., INC. 

7 EDSEWATER PLACE 
D TRENTON, N.J. 609/259-3333 

EAST NORWALK, CT 06855 D NEWARK, N.J. 201/589-1282 

D PHILADELPHIA, PA, 215/245-6929 
24 HOUR SERVICE 

POLLUTION CONTROL SUPPLIES 4 SERVICE 
Page of 

Job No.C 

Job Address t_i?rtsTc. OJA&ylW&nJL S ^ > A T f e y e  Q C 3  1 Boring No.  / . 

Fixed Datum used is 

( Grot inrt Surface this boring is 

D EPTH C L A S S I F I C A T I O  N 
CASING SAMPLE 

Depth 

| No. of 3 0 " s lows on Spoor ;Recovery Lost Water • BLOWS 
or 

X From To Be Careful and Accura te 0-27 28-5 i No. Jhst6'l2nd6' • 3 r d 6 ' i 4th 6' ' In, Remarks 

i i6 7N Fwv2_Ars m  r n ,f<(p^cCyn R- 1 t 

• 5 ^ ( ^ Y V ^ | {^ r=v-VT^f , n ft 

|^ A o i ' ( j ? 5 W  ̂  ,CA. v~ I 1 1 
"RsoiHe"'? <̂  u [ [ 

1  ̂  ^ F \  w 4t-o ros^O , 0 j | j 
| |( o c r  a f*,n.v\rl YYlSFn LD 

s i r 
IS r ^ . i  i 6 o o L r f < r . 0  5 Y il i 

aoL X?r^ p - n P . H t i r ^ ^  O (&c^^_ F, 1 ! 
i n 

I 
^ n O C ^  r , f S ^ a j O T f .̂  

1!1 £ s y v  ̂  i I *  ̂  VTV^ n Q 
H  o o W ? h  ̂  ~Ve AA r.cv u ! 

|<*vr *?^ri V- rv.\A/->A A 
1. e - W f -N /) "v1 l a r  a •. r. 

|^ fN-vt .ol t / fc*. 0 a 
] 

-
*  " ""^JYrrsV} (.C^/-/ tne 

' H T T r ^  A VO ^-.r~TY> < 

n 
u-vf 

"4r-> 

X± 

sx.r 

^e*. 

t.r lO 
X 

Vv ̂  

j 

c£0  j i-st

h

 ,prk 

P 
1 

1 i 1 II l 
:> 2

0

 , ( •••; 

T 
**= f^rrr^t jZSlll 

I I
f r^k^Xsl^^d^K

 1
 vJKo.^ 1 

1 ^ j 

| | I 
i ! ! ii i 

t 

1 
1 

1 
| | l

\

1 1 1  1
 \
 \

 \
 \

 ' 
-> 

 SI 
Ground Surface to —_ &Q. sed „ „ casmg. Driller 

Water level is /T' . ft. oelow Ground surface j2-=X—-™hrs. after comoietion Heioer 

Water level is ft. below Ground surface hrs. after completion Rig. No. „ L - 1 C J  L 



NEW ENGLAND POLLUTION • EAST N O R W A L K , C" 203/853-1990 

I / O i O M f i W ^ A ^ g M  ? < & G Y CONTROL CO., INC. 
7 EDGEWATER PLACE 

D T R E N T O N , N.J. 609/259-3333 
D N E W A R K , N.J. 201/583-1282 EAST NORWALK, C I 06855 
D P H I L A D E L P H I A , PA. 215/245-6929 

24 HOUR SERVICE 

POLLUTION CONTROL SUPPLIES & SERVICE 
Page of 

* Date fil^J^ . Job No. &S~£#_ 

r Job Address _U!V>y<^ OJ& v&jfl^caJL^. 3 ' h £ - v \ t g f c £ l U S  : B o r i n g N o . 

I Fixed Datum used is 

G r o u n d S u r f a c e t h i s b o r i n g is 

CASING DEPTH C L A S S I F I C A T I O N BLOWS SAMPLE No. of 3 0 " e^ows on Spoon Recovery Lost Water 
Depth or 

from Jo Be Carefu l and Accura te 0-27 28-54 No. l s t 6 " 2ndS" f 3 r d 6 ' r 4 t h 6 ' f fn. Remarks 

M rWvNal.V H S O O  ̂  V - V Q A 3 & * V * J  L 

i L 9 g* \S" D - ^  f 
;ra 

"SlC-C'1^ P \ r v _ - ^ 'f*fJG- o •3, 
*&L M. so 

7 
5 V I . Q ^  J ^r^t.ry^,^oroLjQc., '( JL *"- /? 9 *c <=?/ ^PS' ^ ^ U  V S ^ o ^ » o 

• o. ^ V ^ / i i 1 . ^ V - ^ A ,  ̂  ^ &.<, / - -V .^'aVl £L £5 s?3 cP57 A_i£>AKU2l^ 
_£}_ i S i JO. O 

10V^lftr~>n <r"S •? &'*-„,»..,£. 

•^YrttxJ-X  ^ e C y / j SZ ^  L 

6o 

(gSTu v (_ S r ^ c .  Q  ^ n in 

£a C£X£L _M 
r>i£_ ±a V r  i v A A f /  l nnrS/*-iV) 

<£7 
£1C2£Z .<* C-,rVHKH Ls o o r , -uz n 

S - V Y I ^ I  L Qr\*\\£La7>?. 1/ 

t7 rvAd^ko vM<?jr> ̂ ^ - ^  A &cs. 
i<S3Y\fi.,£W?.<*;r' &ra&<£- £ 

tz~ 

^ U o . U . V T ^ ^ . .  . ST-AV 

- i  ̂  32. ^a. n 

sW-vs ^ , CqtKCS <-

'Zrrxj-zeJ , ^5^M/ - , tX- 4<=> 

rvt<£.iQ fW jV /d t c ^s ^ u ^ k  V 
ci 

t 'g?v^t- ,^ . j  f • c t l '  r 

-X H ^ ^ L ^ ^ - V - P.^^j^c^ rsri&iSL., i^h^-^c.^tdL. r$\\K\<L j ^ ^ . v d A , n c 
T 

- # q^ccrr<?'_<g-~T.ai^ •£— A g x x  ̂  <~ cc'^iia=i "S><4--=Li^.N..:^. 
^ 

Surface ;asm< Dn l le r 

Water \evel is _ .f t . b e i o w G r o u n d su r face 

'Water level is _ .f t . b e l o w G r o u n  d s u r f a c e hrs. af ter c o m p l e t i o n Ric . No . 'A£LL 

S o r i n g s t o p p e d b y " ^ S ^ v  ̂  fi'^LAdm^MJ 

file:///evel


i

j - A V E N E U N J  . D BATAViA, N.Y. D ROBBINSVILLE, N.J. 

D DEERFIELD BEACH, F  L SMC . 

7 EDGEWATER PLACE 
NORWALK, CT 06855 

O W - 1  1 203-835-1990 30IL BORING/WELL LOG NO. 
2fiQJECTfWA(£ PROJECT NO; PAGE 

S y n t h e t i c Products Co. 1012? 
=fiOtfCT LOCATE 

S t r a t f o r d  . CT 
30R1NG LOCATiQN: DATE COMPOTE): 

0 ̂  / 11 / 
;mUiN G EQUIPMENT: DSltLMASTER: COMplXTtD DEPTH: 

Mobile B-61 mud r o t a r y Nelson 1 ^ f t  . 
Auger 

STAFF SE010G1ST:  DRiUJNG MOHQO: 

Granata 

BLOWS HNU MONITORING WELL 

SOIL DESCRIPTION PER 6" (PPM) CONSTRUCTION 
2
• 5—gggga Asphalt TYPE: 

: Dark brown Sand, and Silt Johnson 
s t a i n l e s s s t e e  l 
.020 s l o t t e  d 

WELL ELEVATION: 

1 0 0 . 6 8  0 

REFERENCE POINT: 
c e n t e  r o  f 
r e c o v e r  y w e l  . 

DIAMETER: 

; Grey SILT, some fine Sand 4 . 0 - i n c  h 

Brown Silt, fine 9 Sand, some SCREEN: 
clay 10 .  0 f  t 

CASING: 

3-5 f t  . 
. O . K  . 

WELL PACK: 

Type of Sample REMARKS: GROUNDWATER OBSERVATIONS: 

A Auger (Disturbed) 
— Spat Spoon Sam 

pm \uiSturt 
j Jar Sample {Disturbed} 
ST Shefby Tube (Undisturbed) 
RC Rock Core 
BS Sag Sample 

file:///uiSturt


Q AVENEL, NJ. D BATAVIA, N.Y. 

O DEERFSELD BEACH, FL 


" - international Technology Corporation 

7EDGEWATERPLACE 
NORWALK, CT 06855 

OW-12 203-835-1990 iOIL BORING/WELL LOG NO. 
PRQj£CT NAM £ PROJECT hQj PAGE 

S y n t h e t i  c P r o d u c t  s Co. 1 0 1 2  ? 
.miicr LOCATION PEfiMir NO-

S t r a t f o r d  , C? i /  i 

BORING LOCATION: DAIECCMPLETEft 

04 / 11 / 
. ' . i sa jhC EtjyiPMDif: DR1UMASTEH: COMPUTED OlPtit . 

Mobi l  e B-6  l mud r o t a r  y Ne l so  n '• 1 5 .  0 f t  . 
MiLLlHO tt£THQ& STAfi: GEOLOGIST: 

Auge  r G r a n a t  a 
SAMPLE 

& BLOWS HNU MONITORING WELL 

TYPE SOIL DESCRIPTION PER6" (PPM) CONSTRUCTION 

ASPHALT TYPE: 

Dark Brown Sand , and s i l t  , J o h n s o  n 
some o r g a n i c  s s t a i n l e s  s s t e e  l 

.020 s l o t t e  d 

WELL ELEVATION: 

1 0 0 . 1 5  6 

rown C o a r s  e t  o f i n  e Sand  , anc REfERENCE POINT: 
S i l  t 

c e n t e  r o  f 
r e c o v e r  y wel j 

DIAMETER: 

4 . 0 - i n c  h 

SCREEN: 

1 0 .  0 f t  . 

CASING: 

5-0 f t  . 

O.H. WELL PACK: 

i>e of Sample GROUNDWATER OBSERVATIONS; 

Auger (Disturbed) 
— Split Spoon Sampling 
ime? Sample {Disjuroedl 
Jar Sample (Disturbed) 
SMiby lube (Undlsturded) 

: nock Care 
Sag Sample 


	barcode: *106736*
	barcodetext: RDMS 106736


