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1.0 INTRODUCTION 

This technical memorandum defines the nature and extent of groundwater contamination 

resulting from past disposal practices, beneath and downgradient of the Raymark 

Industries, Inc. Facility (Raymark Facility), located in Stratford, Fairfield County, 

Connecticut. This report was prepared by Brown & Root Environmental (B&RE), formerly 

Halliburton NUS Corporation (HNUS), for the U.S. Environmental Protection Agency (EPA) 

under RAC Work Assignment No. 013-RICO-01H3, Contract No. 68-W6-0045, to fulfill the 

requirements for Raymark Operable Unit No. 2 (OU2). This report also incorporates 

information previously compiled by EPA, the owners of the Raymark Facility, owners of 

properties surrounding the Raymark Facility, and B&RE under ARCS Work Assignment Nos. 

42-1LH3 and 47-1LH3, Contract No. 68-W8-0117. This technical memorandum was 

developed based on the original Work Plan (June 1997), Work Plan Amendment No. 2, 

Revision 1.0 (December 1997), and Work Plan Amendment No. 3 (December 1997). 

Efforts to evaluate the extent of soil, sediment, and surface water contamination in and 

around the Raymark Facility are being conducted by B&RE under Raymark Operable Unit 

No. 3 (OU3), RAC Work Assignment No. 002-RICO-01H3. 

This technical memorandum is the first step in preparing a remedial investigation (Rl). This 

memorandum has been presented in accordance with the format of Interim Final Guidance 

for Conducting Remedial Investigations and Feasibility Studies under CERCLA (EPA, 1988). 

Use of this format will allow subsequent reports to be incorporated directly into the 

document in preparation for creating an Rl/Feasibility Study (FS). This format is consistent 

wi th the requirements of the Comprehensive Environmental Response, Compensation, and 

Liability Ac t (CERCLA) of 1980, as amended by the Superfund Amendments and 

Reauthorization Act (SARA) of 1986 and the National Oil and Hazardous Substances 

Pollution Contingency Plan (NCP). 
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1.1 Purpose of Report/Scope of OU2 Field Investigation 

This technical memorandum documents the extent of groundwater contamination 

associated wi th the Raymark Facility (Figure 1-1 identifies the study area). The overall 

objectives of the technical memorandum are to compile and evaluate available data needed 

to characterize the study area conditions, and to determine the extent of contamination in 

the groundwater impacted by the disposal of waste from the Raymark Facility. 

This technical memorandum will also present data limitations and identify issues that may 

need to be addressed in order to prepare a Risk Assessment, an Rl, and an FS. 

1.2 Report Organization 

This technical memorandum is organized as fol lows (this is modified from the approved 

Work Plan (June 1997)): 

• Section 1.0, Introduction, discusses the purpose and scope of the technical 

memorandum, summarizes the study area background and history, presents a 

summary of the previous field investigation activities conducted within the study 

area, and describes the organization of this technical memorandum. 

• Section 2.0, Study Area Investigations, presents a summary of the current field 

work, which provides a basis for this technical memorandum. 

• Section 3.0 Physical Characteristics of the Study Area, presents descriptions of 

surface features and land uses, geology, hydrogeology, surface water hydrology, 

and meteorology. 
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• Section 4 .0 , Nature and Extent of Contamination, discusses the potential sources, 

contaminant presence, and contaminant distribution in soils, surface water, and 

sediment in the study area. This is an abbreviated discussion based on the 

limitations of the field work. 

• Section 5.0, Summary and Conclusions, restates the principal findings of the Rl and 

recommends remedial action objectives. 

1.3 Study Area Background 

This section summarizes the history of the study area and vicinity, describes the study 

area, identifies other on-going activities associated with the Raymark Facility, and 

summarizes the types of investigations previously conducted at the Raymark Facility and 

its environs. 

1.3.1 History of Raymark Facility and Environs 

The Raymark Facility, formerly named Raybestos - Manhattan Company, was located at 

75 East Main Street in Stratford, Fairfield County, Connecticut at latitude 41°12'02.5"N 

and longitude 73°07 '14.0"W (see Figure 1-1). The Raymark Facility operated from 1919 

until 1989, when the plant was shut down and permanently closed. The facility was 

demolished and a cap was placed over the contaminated areas on the property in 1996 

and 1997. Based on Stratford tax map information, this former Resource Conservation 

and Recovery Act (RCRA) facility occupied 33.4 acres and manufactured friction materials 

containing asbestos and non-asbestos components, metals, phenol-formaldehyde resins, 

and various adhesives. Primary products were gasket material, sheet packing, and friction 

materials including clutch facings, transmission plates, and brake linings^ As a result of 

these activit ies, soils at the Raymark Facility have been contaminated primarily wi th 

asbestos, lead, and polychlorinated biphenyl compounds (PCBs). 
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During the Raymark Facility's 70 years of operation, it was common practice for the 

company to dispose of manufacturing waste at locations both on the facility and within 

the Town of Stratford. A number of. these off-the-facil i ty "locations," contained levels of 

asbestos, lead, and PCBs that may pose a threat to public health, and were remediated 

under EPA CERCLA time-critical removal actions. The remediated locations are residential 

properties that were designated a health threat, and were excavated under EPA direction 

to abate the public health threat that may have existed. The excavated material from 

these residential locations was stored at the Raymark Facility. Waste from one municipal 

property, Wooster Middle School, was also excavated and stored at the Raymark Facility. 

Fill was also disposed on several commercial and municipal properties within Stratford 

while the company was operating; these properties are currently under investigation by 

EPA Raymark Operable Unit 3 (0U3). 

Between 1919 and 1984, low-lying portions of the Raymark Facility were filled wi th 

manufacturing waste materials from various plant manufacturing operations. The filling of 

those areas, principally low-lying areas, occurred over the life of the facility operations, 

and progressed generally from north to south, across the Raymark Facility. New buildings 

and parking areas were constructed over these filled areas as the manufacturing-facil i ty 

expanded. 

The. Raymark Facility was underlain by an extensive drainage system network. This 

network collected waters and wastes from the manufacturing operations and diverted it 

into the facility drainage system. The system also collected stormwater runoff. These 

liquids were transported through the drainage system network, mixed wi th lagoon 

wastewaters, and discharged to Ferry Creek. 

During peak operations at the Raymark Facility, approximately two million gallons of water 

were used for plant processes each day. Wastewater from facility operations was 

collected and discharged to a series of four settling lagoons located in the southwestern 

corner and along the southern property boundary near Longbrook Avenue and the Barnum 
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Avenue Cutoff. The wastewater consisted of liquid from.the acid treatment plant, residue 

from the wet dust collector and paper making line, non-contact cooling water, and water 

from the solvent recovery plant operations. 

These lagoons also received stormwater drainage and surface water runoff. Solids were 

allowed to settle in Lagoon Nos. 1, 2, and 3 prior to discharge of clarified wastewater and 

unsettled solids to Lagoon No. 4, that in turn discharged directly into Ferry Creek. 

Discharge of wastewater to Lagoon Nos. 1, 2, and 3 ceased in 1984. These lagoons were 

closed in December 1992 and January 1993. During the fall of 1994, stormwater 

drainage that exited the Raymark Facility through Lagoon No. 4 was diverted around this 

lagoon and connected directly to the storm sewer, which ultimately discharges to Ferry 

Creek. Lagoon No. 4 was closed in early 1995. 

During the operation of the lagoons, the settled material in the lagoons was periodically 

removed by dredging. During the facility's 70 years of operation, it was common practice 

to dispose of both this dredged lagoon waste and other manufacturing waste as "fil l" 

material (referred to as "soil-waste" in this technical memorandum) both at the Raymark 

Facility and at various locations in Stratford. Several of these locations that received soil-

waste are included within the area designated as "the study area". 

1.3.2 Topographic and Surface Features 

The study area , (see Figures 1-1 and 3-1) includes the Raymark Facility and an area 

southeast of the facility that contains a groundwater plume that has migrated from the 

Raymark Facility. The study area is primarily composed of commercial users with some 

residential areas located on the eastern edge of the study area. A major highway 

(Interstate 95) crosses through the study area. As discussed above, the study area has 

been filled with materials classified as Raymark soil-waste. Maps have been prepared 

under the Raymark OU3 Rl that indicate how thick this soil-waste is on the various 

properties. 
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The properties abutting the Raymark Facility are a mix of residential, commercial, 

industrial, and road and railroad rights-of-way. The Raymark Facility is bordered on the 

northwest by railroad tracks, a commercial metal plating company (a RCRA regulated 

facil ity), as well as the former Raybestos Memorial baseball field (a removal action under 

CERCLA was conducted in 1993 at this location). The southern end of the property is 

bordered by Longbrook Avenue and a small commercial lot wi th several small retail stores. 

Barnum Avenue and Interstate 95 lie to the southeast; and on the northeastern end of the 

property is East Main Street (Connecticut Highway 110), wi th residential homes, a 

gasoline station, and another small commercial lot wi th retail stores. 

In addition, three RCRA-regulated facilities are located in the immediate vicinity of the 

Raymark Facility. The impact of these facilities is not the subject of this report. Each 

facil ity, however, does or did handle hazardous contaminants, such as toluene, benzene, 

and 1,1,1-trichloroethene, that are also present on the Raymark Facility. " This technical 

memorandum addresses the presence of on-site groundwater contamination and the 

movement of this groundwater contamination off-site; it does not address possible sources 

of off-site contamination, although off-site sources may be contributing to the groundwater 

contamination. 

1.3.3 Facility Operating History 

The Raymark Facility operated from August 1919 until September 1989, when plant 

operations ceased and the plant was shut down. The Raymark Facility produced and 

manufactured products mainly for the automotive industry. The manufacturing of these 

products generated waste. 

During operations at the Raymark Facility, the plant used large amounts of water. During 

peak production, approximately two million gallons were used for plant processes each 

day. Municipal water was used for both contact and non-contact cooling water. To 

supplement this source, Raymark installed an additional on-site supply wel l . The wel l , 

located in the northern corner of the facility, was used for non-contact cooling water. 
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Facility water was recirculated, with some percentage reinjected back into the on-site 

well; the remaining water was discharged through the facility drainage system. After this 

use in the plant, the process water was discharged to a series of four settling lagoons 

located on the property. The water flowed from the lagoons to Ferry Creek. 

The settled material in these lagoons was periodically removed and disposed of either on 

site or off site as a "fill" material. In addition, waste was taken directly from the 

manufacturing process as "off-specification" material and disposed of as "fil l." These 

waste materials were disposed of at various locations around Stratford, including within 

this study area. Some of these wastes were later excavated and transported from 

residential properties back to the facility during EPA time-critical removal actions. 

In 1992, EPA issued Raymark a CERCLA 106 Removal Order and work plan designed to 

abate the danger or threat to public health and welfare, and the environment posed by four 

open lagoons containing asbestos, metals, solvents, and PCBs; a hazardous waste pile; 

buildings and land containing hazardous substances; large tanks of questionable integrity 

containing asbestos and hazardous substances; and the potential for hazardous substances 

to migrate off site. 

1.3.4 Manufacturing Processes 

The following narrative presents a summary of plant operations and waste handling 

practices for Raymark's manufacturing operations (see the 0U1 Rl for further details). 

1.3.4.1 Phenolic Resin Manufacturing 

Solid and liquid phenolic resin was manufactured at the Raymark Facility. The resin was 

produced in five or six pressure vessels; companion tanks held the raw product. After 

production, the liquid resins were transferred to the plant floor to be used to manufacture 

plant goods or to set in order to be used in solid form. Prior to use, the solid resins were 
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pulverized on site to meet product specifications, and then transferred to the plant floor for 

use. 

1.3.4.2 Brake Lining Production 

Brake lining production began by adding dry asbestos materials, liquid phenolic resins, and 

solvents (to thin the resins) to the mixers located on the plant floor. The mixers operated 

for approximately 1 hour until the liquid resin had penetrated and coated all the dry 

materials. This mixture, resembling a soft: heavy mud, was formed into brake lining parts 

that were then baked in ovens for 6 hours. The end product was a hard material that was 

machined to the specifications of a finished brake lining. As necessary, materials that 

were tr immed and ground during the machining operations and not used in the finished 

product were disposed of on or off site as fi l l /soil-waste; after 1984, these process wastes 

were shipped off site in containers and disposed of legally. 

During the machining operations, waste particulates were collected in a wet-type dust 

collection system. Particulates collected from the system were mixed with process water 

and pumped to the on-site lagoons as a 90/10 water/dust slurry mixture. The slurry 

mixture settled out in the lagoons and eventually filled them. When a lagoon was fi l led, 

the slurry mixture would be diverted to another lagoon, to allow time (several months) to 

dewater. The dewatered material in the lagoon was excavated and disposed of either on 

site or off site. After 1984, the waste particulates were collected in dry dust collectors 

and disposed of off site in 1 cubic yard bags. 

1.3.4.3 Automatic Transmission Plates Production 

An automatic transmission plate is a clutch plate used in the automotive industry. The 

process of producing clutch plates began by creating a mixture of asbestos, other 

components, and water and forming a paper-like sheet of material. This sheet was rolled 

onto a machine roller, saturated with phenolic resin, and then oven dried and cured. The 

clutch plates were machined to specifications from these sheets and the finished clutch 
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plate was bonded on each side of a steel core. As in the brake lining production, the final 

product produced machining particulates that were collected in the dust collection system, 

mixed into a wet slurry, and pumped to the lagoons to settle. This system was later 

replaced in 1984 by the dry dust collectors. 

In the early 1980s, the process was modified to allow water to be reused and captured 

into the manufacturing process, resulting in no water discharge. In addition, the dry 

asbestos used in the original manufacturing of the paper-like material was replaced with a 

cotton-type material, so the product became asbestos-free. 

The Raymark Facility molded (raw) steel into a steel core onto which the clutch plate was 

mounted. After molding, the steel core was degreased, etched to specification, coated 

wi th a phenolic resin, and allowed to dry . , The clutch plate was then mounted to the steel 

core. 

A specialty heavy-duty clutch was also manufactured on the Raymark Facility. The 

process of mixing the asbestos, resins, and water mixtures to produce heavy-duty clutches 

was similar to that used to produce the automatic transmission clutch plates. 

1.3.4.4 Gasket Material Manufacturing 

Gasket material was produced in large rubber sheets. The rubber sheets contained 

naphtha, toluene, asbestos, phenolic resins, and various fillers. The process began by 

mixing asbestos, latex, rubber cement, and rubber together until the mix was 

homogeneous. The mix was then loaded onto a roller machine, where it was flattened into 

a sheet. The sheet was removed and laid out on a large table for cutt ing. The gaskets 

were then cut to specification. 

The tr im from cutting was repulverized and re-used in the process. Vapors were collected 

and passed through the activated carbon solvent recovery plant. Prior to the mid- 1980s, 

no vapor collection/handling occurred. 
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1.3.4.5 Disc Brake Pad Manufacturing Operations 

Asbestos, glass, and semi-metallic disc brakes were manufactured at the Raymark Facility. 

Asbestos disc brakes were composed of asbestos, phenolic resin, and fillers; glass disc 

brakes, of fiberglass, phenolic resin, and fillers; and semi-metallic disc brakes, of steel 

wool , phenolic resin, and fillers. The operations to process these disc brake pads involved 

mixing components in plant mixers until a homogenous mixture was coated completely 

with phenolic saturate, pouring the mixture into electronically heated molds to form a hard 

part, and machining this part into the needed specified product size. 

Waste generated from the machining process was collected in the dust collector system, 

and transported as described above, as a water/waste slurry mixture to the on-site 

lagoons. After 1984, dry dust collectors collected the particulate matter and the material 

was disposed of off site in 1 cubic yard bags. The tr im and off-specification material, if 

not pulverized for reuse, was disposed of as fi l l . 

1.3.4.6 Miscellaneous Activit ies 

The following activities also occurred on the Raymark Facility: 

• Process steam generation - The Raymark Facility generated steam from August 

1919 until the early 1940s. Steam was generated from coal burning steam boilers. 

The coal was delivered by rail directly onto the facility by the railroad spur that still 

exists. The coal was stored in the area surrounding the boiler house and heavy 

equipment moved it around the plant. No figures are available on the quantity of 

coal used. 

• The steam boilers - The boilers were converted to oil in the early 1940s. 

Number 6 fuel oil was stored in the two 50,000 gallons tanks still on the facility 

next to the old boiler house. No figures are available on quantities of oil used. 
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• Material storage - Numerous tanks were located throughout the facility to store 

raw product, manufactured goods not yet turned into a product, and waste 

products remaining from the various manufacturing processes. 

• Dry tr im reclamation - The materials that were tr immed from the baked 

products (dry trim) were stored outside under a roof on the asphalt 

pavement. The tr im re-use process consisted of using hammer mills to 

pulverize the waste tr im. As dry tr im re-use occurred more frequently during 

later years of facility operations, particulates from this process were collected in 

a separate dry dust collector system and bagged for disposal. 

• Finished products - These materials were stored on site pending off-site shipment to 

customers. 

1.3.5 Environmental Permits 

The Raymark Facility was subject to the requirements of both state and federal permits. 

1.3.5.1 RCRA Activit ies 

Raymark filed a Notification of Hazardous Waste Activi ty form on August 15, 1980, under, 

the name of Raybestos Friction Materials Company. The activities delineated on this form 

indicated that the company generated, treated, stored, and disposed of hazardous wastes 

such as solvents, acetone, formaldehyde, toluene, sludge from lime treatment generated 

from steel finishing operations, asbestos, acids, phenols, methyl ethyl ketone, and 

ignitable, corrosive, and toxic wastes. 

On November 12, 1980, the notification was expanded to include the activities and 

quantities listed below for each waste activity. However, the quantities listed below were 

the total permitted quantities and not the actual quantities or units reportedly used at 

Raymark. 

RI98163D 1-12 Raymark - Ferry Creek, OU2 



DRAFT 

• More than 2.5 billion gallons of lead-contaminated waste liquid f lowed through the 

on-site lagoons each year (6 million gallons of the 2.5 billion gallons was treated 

each year). 

• Container storage handled approximately 23 million gallons of toxic, ignitable, 

corrosive, and acidic wastes each year. 

• Tank storage handled approximately 10 million gallons of waste yearly. 

• The incinerator processed approximately 240,000 gallons per year of toxic and 

ignitable wastes. 

In 1986, Raymark filed a permit application for the various Raymark Facility activit ies 

under the name of Raymark Industries, Inc. At that t ime, the original RCRA Part A 

notification was re-filed, and the on-site activities and waste generated were significantly 

reduced. The activities described in that submittal included 7,040 gallons of liquid 

container waste, 1 50 cubic yards of solid container waste stored on the property, and an 

approximately 7-acre landfill on the property (the "landfi l l" is the lagoons shown on 

Figure 1-2). Each of these activities appeared to include the handling of ignitable, toxic, 
j 

corrosive, and toluene-contaminated wastes. 

The facility closed in September 1989. In 1990, pursuant to a RCRA 3007 information 

request, Raymark indicated it still had significant quantities of waste and unused products 

remaining on site. Some of these waste products were 400 ,000 gallons of an asbestos 

slurry in tanks and 1,700 cubic yards of unfinished asbestos product. These wastes have 

been removed from the Raymark Facility. 

No further formal closure of any of the RCRA units/activities (incinerator, tank storage, and 

container storage) has been performed to date. The four lagoons most recently located on 

site (also called ponds and landfills throughout the life of the facility) have been temporarily 
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closed. (Temporarily closed means that the immediate environmental problem has been 

addressed, but a long-term solution has not been developed). Three of the lagoons 

stopped receiving waste in 1984 and were temporarily closed in December 1992 and 

January 1993 under an EPA order. The fourth lagoon was temporarily closed in 1994. In 

1993, on-site storm water was rerouted around Lagoon No. 4 so the storm water no 

longer discharged into Lagoon No. 4 . The facility cleanup/remediation was conducted 

under the CERCLA program, and the on-site sources (lagoons, tanks, incinerator) have 

been removed and/or remediated as part of the long-term solution. 

1.3.5.2 Wastewater Activit ies 

The Raymark Facility had a 2.5 million gallon per day water and wastewater discharge 

f low from the plant operations into the lagoons for discharge into Ferry Creek. This 

discharge was permitted under the State of Connecticut National Pollution Discharge 

Elimination System (NPDES) program from the early 1970s until the early 1990s, wi th 

volumes decreasing as plant activities were reduced. The activities permitted included: 

acid treatment plant wastewater, dust collection system wastewater, noncontact cooling 

water, and solvent recovery plant wastewater. A separate permit was issued for an 

extraction wel l , which was installed on.site to remove groundwater contaminated with 

toluene from the aquifer and discharge it to. the sanitary sewer. The toluene contamination 

was the result of a spill that occurred on site in 1984. 

1.3.6 Study Area Description and Setting 

The area identified as the study area for this technical memorandum includes groundwater 

under and around the Raymark Facility and under downgradient properties impacted by the 

disposition of the Raymark Facility soil-waste. The Raymark Facility and properties 

downgradient of the Raymark Facility have been affected by wastewater discharge, 

stormwater drainage, sediment runoff, surface water runoff, manufacturing waste direct 

deposition, and contaminant migration in groundwater. 
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1.3.7 Other On-Going Activities 

Activit ies undertaken in the vicinity of the study area that are related to the investigations 

conducted to support this technical memorandum include: 

• Raymark Facility Closure - The property has been capped by EPA under the U. S. 

Army Corps of Engineers Total Environmental Restoration Contract (TERC). A pump 

and treatment system is in place that is removing toluene from the groundwater; 

operation and maintenance activities will be conducted by the Connecticut 

Department of Environmental Protection (CT DEP). The effects of this operation on 

groundwater are unknown at this t ime. 

• Remedial Investigation Activities - B&RE is developing an Rl for Raymark - 0U3 to 

evaluate the nature and extent of contamination, and associated public health and 

environmental risks within Ferry Creek, other ecological areas, and on adjacent 

properties associated with the disposal or deposition. of soil-waste from the 

Raymark Facility. The 0U3 Rl is being conducted concurrently wi th this 0 U 2 

technical memorandum work assignment and includes the source areas above the 

downgradient properties within the study area. 

1.3.8 Previous Investigations 

A substantial number of field investigations relating to soil, sediment, surface water, and 

groundwater have been conducted at the Raymark Facility and its environs since 1954. 

This section presents a brief description of investigations performed to characterize the 

extent of contamination resulting from past disposal of Raymark Facility waste materials 

(soil-wastes). Previous investigations performed by B&RE and B&RE operating as HNUS; 

Environmental Laboratories, Inc. (ELI); Roy F. Weston, Inc. (Weston); Foster Wheeler 

Environmental Corporation (Foster Wheeler); CT DEP; Connecticut Department of Public 

Health and Addiction Services (CT DPHAS) under cooperative agreement wi th the Agency 

for Toxic Substances and Disease Registry (ATSDR); and the National Oceanic 
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Atmospheric Administration (NOAA) are presented in the paragraphs below and on 

Table 1-1. Some of this information will be used in the Rl. 

Additional investigations performed at the Raymark Facility to characterize the on-site 

materials and facility setting are summarized in the Final RCRA Facility Investigation 

Report, Raymark Industries, Inc. (ELI, 1995) and the Final Remedial Investigation Report, 

Raymark Industries, Inc. Facility (HNUS, 1995). Further evaluation of the impacts to 

ponds, wetlands, and other properties resulting from contamination from the Raymark 

Facility are currently being conducted by B&RE under Raymark - OU3, 

RAC I W.A. 002-RICO-01H3. 

1.3.8.1 Subsurface Investigations 

This subsection presents the subsurface field investigations conducted within the study 

area. -

Vertical Sampling Program (1993) 

Between July and October 1993, subsurface soil samples were collected by a number of 

contractors under the ARCS and TERC programs from the Morgan Francis property, the 

Spada property, the Patterson property on Clinton Avenue, properties along Elm Street, 

and properties along 3rd/4th/5th Avenue as part of the Expanded Site Inspections 

(ESIs)/Vertical Sampling Program (VSP). Reports were prepared by Weston for five 

disposal areas located within the study area. 

The subsurface soil sampling (borings) was conducted to provide information regarding the 

presence, waste characteristics, and extent of contamination. Soil horizons were selected, 

and individual sample collection locations were based on EPA recommendations, visual 

field observations, and data from Ground Penetrating Radar (GPR) interpretations. 

Subsurface soil samples collected from various locations and depths at each property were 

screened for lead, asbestos, and PCBs using EPA-approved screening methods. 
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Approximately 15 percent of the samples were submitted for confirmatory analysis 

through the EPA Contract Laboratory Program (CLP); these samples were analyzed for 

Target Compound List (TCL) VOCs, TCL SVOCs, TCL pesticides/PCBs, and target analyte 

list (TAL) metals. Selected samples were also analyzed under the EPA Special Analytical 

Services (SAS) program for PCDD/PCDT, PCB (Aroclor 1262 and 1268), Toxicity 

Characteristic Leaching Procedure (TCLP), and Multiple Extraction Procedure (MEP). 

Comprehensive Site Investigation Sampling Program (1994 - 1995) 

Using data developed by others, Comprehensive Site Investigation (CSI) reports were 

prepared in 1994 and 1995 for properties under investigation as part of the Stratford 

Superfund Sites program. The purpose of the CSIs was to determine the extent and 

magnitude of lead, PCBs, and asbestos contamination in surface and subsurface soils 

associated w i th Raymark Facility waste disposal. The CSI reports were designed to 

provide site-specific data necessary to proceed wi th the Stratford Superfund Sites 

Removal Act ion Program. The information contained in the reports was based on the 

subsurface samples taken under the vertical sampling program (1993). 

Final CSI Reports were completed in 1995, and were presented in the final technical 

memorandum, Compilation of Existing Data, RI/FS, Raymark - Ferry Creek (B&RE, 1997)". 

Removal Actions Post-Excavation Program (1994 - 1996) 

Specific site property excavations were performed based in part on the data in the CSIs. 

Upon completion of the excavations, subsurface samples were collected based on a 

systematic grid approach for each property excavated, to ensure that the contaminated 

materials were removed. Grid intersections were set at 15-foot intervals; samples were 

collected at depths of 0 to 3 inches from each exposed wal l , base, and perimeter of an 

excavated grid using a pre-cleaned iron shovel or hand t rowel . Samples were composited 

from each exposed surface and screened at the on-site laboratory for asbestos, lead, and 

PCBs. Approximately 10 percent of the samples were submitted for confirmatory analysis 
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at an off-site laboratory. Once the contaminated materials were removed, the areas were 

backfilled wi th clean fill and seeded. 

Post-Excavation Record Plans were prepared for these properties. The Post-Excavation 

Record Plans documented the soil removal action clean-up activities conducted at each 

property and showed that the established clean-up criteria had been achieved. These 

properties are considered clean and no further actions are anticipated. 

Phase I Remedial Investigation (1993 - 1995) 

From 1993 through 1995, HNUS conducted, treatability studies, performed surface and 

subsurface field work, and developed an RI/FS.. This investigation was conducted under 

ARCs Work Assignment No. 42-1LH3, Contract No. 68-W8-0117. Field work activities 

were divided into two tasks: a subsurface field investigation and a surface sampling 

investigation for identified non-residential properties. The activities conducted as part of 

the field investigation were a soil boring and sampling program, a salinity survey, a GPR 

survey, and a topographic survey. The investigation also included advancing soil borings 

for groundwater monitoring well installations. Two of the soil borings were advanced 20 

feet into bedrock. Soil samples were taken from the soil borings. Subsequent work 

included four rounds of groundwater, surface water, and sediment-sampling. 

Offsite Monitoring Well Installation (1996) 

Seven borings were advanced and then monitoring wells were constructed on the easterly 

side of the Raymark Facility. The wells were sampled by U.S. EPA in 1996. The wells are 

included in the data for the OU2 technical memorandum. 

Phase II Site Investigation (1997) 

Following a review of all the data from 1992 through 1996, B&RE identified data gaps. 

These data gaps indicated the need to collect additional field data (soils, surface water, 
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and sediments) to finalize the Rl, and support the Risk Assessment and the FS for the 0U3 

study area. Field investigations and sample collection were conducted during July and 

August 1997. Field activities included advancing soil borings and collecting soil samples, 

and collecting surficial soil and sediment samples. This work is described in detail under 

Section 2.0 and is the primary basis of this OU2 technical memorandum. 

1.3.8.2 Surface Investigations 

This subsection presents the surface field investigations conducted within the study area. 

Surface Water and Sediment Investigations (1992-1994) 

Surface water and sediment sampling was conducted by EPA arid its contractors, and the 

various contractors hired by Raymark Industries Inc. at the Raymark Facility and environs, 

from 1 992 through 1 994 to determine whether site contaminants were migrating off the 

property. The sampling was conducted to assess a series of four lagoons located at the 

Raymark Facility in the southwestern corner and along the southern property boundary 

near Longbrook Avenue and the Barnum Avenue Cutoff (see Figure 2-1). These lagoons, 

frequently referred to as settling basins or ponds, received stormwater drainage, surface 

water runoff, and wastewater from various on-site operations. Solids were allowed to 

settle in Lagoon Nos. 1 , 2, and 3 prior to discharge of clarified wastewater and unsettled 

solids into Lagoon No. 4 , which discharged into a culverted tributary that directly 

discharged into Ferry Creek. 

Fifteen sediment samples were collected along Ferry Creek, including the lagoon No. 4 

discharge point, and in the Housatonic River. Samples were submitted to EPA-approved 

laboratories for analysis of VOCs, SVOCs, PCBs, metals, cyanide, dioxin/furan, and 

asbestos. Numerous site-related organic and inorganic contaminants were detected at 

elevated levels. 
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Surface water samples were collected to characterize both the quantity and quality of 

drainage discharges into and out of Lagoon No. 4 . After installation of the surface 

stormwater drainage diversion system around Lagoon No. 4 , the outlet to this lagoon 

(Station No. 5) was resampled in October 1993. Samples were submitted for laboratory 

analysis of VOCs, SVOCs, PCBs, metals, cyanide, sulfide, chlorinated herbicides, 

organophosporous pesticides, dioxin/furan, and asbestos (ELI, 1994). These sampling 

rounds confirmed that the site had discharged contaminated materials/water into Ferry 

Creek. 

Fish, Shellfish, and Eel Sampling (1993) 

In October 1993, the EPA and CT DEP sampled fish and shellfish from various water 

bodies around Stratford. The CT DEP collected shellfish samples from the Housatonic 

River and Ferry Creek. The EPA collected freshwater fish samples from five ponds within 

Stratford, including Selby Pond. Another 1993 study, prepared by CT DPHAS under, 

cooperative agreement wi th the ATSDR, found elevated levels of PCBs, particularly 

Aroclor 1262, which is a Raymark-waste indicator, in eels from Selby Pond. As a result of 

the study, an eel consumption. health advisory was issued, recommending that 

consumption of eels from Selby Pond be limited to not more than one meal per month. 

Soil Sampling (1993) 

Numerous surface soils were sampled around Stratford to identify the extent of 

contamination on properties where Raymark waste was disposed. Residential properties 

were sampled, evaluated, and waste was excavated as appropriate. Commercial and 

wetland properties were sampled, and have been evaluated; no cleanup has yet occurred. 

Ecological Risk Assessment (1996-1998) 

An Ecological Risk Assessment report was prepared for EPA Region I by NOAA and their 

contractor (NOAA, 1998). This assessment addressed the risks to ecological receptors 
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posed by Raymark Facility hazardous wastes present in Ferry Creek, portions of the 

Housatonic River, and associated wetlands. 

Selby Pond Investigation and Sampling (1996) 

Based on the results of two rounds of surface water and sediment sampling conducted at 

Selby Pond as a part of the Phase I Rl, additional investigations were carried out at Selby 

Pond in three phases. 

The Phase I investigation was performed from September 3, 1996 through 

September 6, 1996. The objective of Phase I activities was to obtain information related 

to the depth and physical composition of the sediment material within Selby Pond and the 

surrounding wetlands. The results of the Phase I investigation were used to direct the 

subsequent field sampling under Phase II. 

The Phase II investigation was performed from November 5, 1996 through 

November 16, 1996. The objective of the Phase II activities was to define the nature and 

extent of contamination within the Selby Pond site. Activit ies included collecting surface 

water samples, surficial sediment samples, and deep sediment core samples. The samples 

were analyzed using EPA-approved laboratories for TCL VOCs, TCL SVOCs, TCL 

pesticides/PCBs, and TAL metals. Sediment samples were also analyzed for dioxins/furans 

and asbestos. 

Based on an evaluation of the data from Phases I and II, and qualitative evaluations of 

human health and ecological considerations, an evaluation was conducted to determine 

whether a non-time-critical removal action (NTCRA) at Selby Pond was warranted. No 

additional field work sampling was conducted to support this assessment. However, 

previous data collected by the EPA, the CT DEP, and the CT DPHAS under cooperative 

agreement with, the ATSDR, was reviewed to support the human health risk evaluation. 

The Phase III assessment concluded that a separate non-time-critical removal action was 
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not warranted. This area is now being reevaluated as part of the on-going activities 

described under Section 1.2.3. 
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2.0 1997 SUBSURFACE INVESTIGATIONS 

This section presents a description of the field investigations performed in 1997 to 

characterize the Raymark Facility off-site contamination. This information will be used 

along wi th subsurface data collected in previous investigations cited in Section 1.2.8 to 

meet the objectives of the Rl. The field activities performed during 1997 include: 

• Installing well points 

• Monitoring well installation 

• Sampling soil 

• Sampling groundwater 

• Installing piezometers 

• Surveying 

Each of these activities is described by a brief presentation of the work performed in the 

subsections below. Discussion of the results of sample analysis is presented in Section 4. 

and on Figures 4 - 1 , 4-2 , and 4-3. 

2.1 Installation of Well Points 

In order to profile the groundwater leaving the Raymark Facility property, small diameter 

well points were advanced using a vibrating direct push technology at 77 locations. 

During advancement of the well points, groundwater sampling was performed at discrete 

vertical locations. These investigations were performed in July and August 1997. 

Historical conditions of the area, and limited historical analytical data, were used as 

assumptions in selecting the well point locations. After advancement, each well point 

location was surveyed; each appears on Figure 1-1. 
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2.1.1 Groundwater Profiling 

The 77 well points were advanced to profile the groundwater around the Raymark Facility 

and to follow contaminant movement off site of the Raymark Facility. The depth of the 

well points ranged from approximately 10 ' feet to 140 feet. (The interpretation of these 

well points is presented in Section 4.0 . A more comprehensive discussion of these data 

will be presented in the Rl report to be completed later.) Well points were generally 

physically located on. properties based on a grid of the assumed contaminant area 

downgradient of the Raymark Facility. The specific location of the well point was based 

on the current information regarding the nature and extent of contaminants on and around 

the' Raymark Facility. Each well point was advanced to refusal, using a six-wheel 

all-terrain vehicle. If refusal was encountered at less then 30 feet, a second attempt was 

made within a pre-selected 10-foot radius of the refusal point. Refusal was defined as 

zero movement of the vibratory bit within a 1.0-minute period. These shallow refusal 

points provided valuable subsurface information using optical survey .techniques (see 

Figure 1 -1). 

A 5-foot section of the leading end of the pipe was slotted with 0.010-inch-size openings 

( +/-0.005-inch). The bottom of each drive point was equipped with a steel conical-shaped 

tip with an 0-ring. The length of solid pipe sections varied from 10 to 20 feet. The well 

points were installed without using drilling water, or producing any soil cutt ings. Soil 

samples were not collected during the installation of the well points. 

After the well points were advanced and groundwater samples were collected, the well 

point was abandoned by filling with a bentonite slurry mixture. 

2.1.2 Groundwater Profiling Sampling 

During the installation of the well points, groundwater, samples were collected every 

10 feet and at the point of refusal, using a peristaltic pump. At each sample location, the 

initial water level was recorded, groundwater was purged, and a VOC headspace reading 
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was taken; the field parameters of temperature, pH, and specific conductance were 

measured every 2 to 3 minutes during sampling. Once these parameters were stabilized 

over a 10-minute period, a sample was collected and sent off site for rapid turnaround 

analysis of 1,1,1-trichoroethane; 1,1-dichoroethane; 1,1 -dichoroethene; vinyl chloride; 

toluene; benzene; ethylbenzene; and xylene. Approximately 10 percent of all the samples 

collected were sent off for confirmation analysis under the CLP program. Samples under 

the CLP were analyzed for VOCs and metals. 

For samples wi th PID readings above 10 ppm, a sample was automatically collected and 

sent for chemical analysis, regardless of the stabilization criteria. The sample interval then 

dropped to 5 feet for measuring the stabilization criteria, although no sample was taken 

unless the PID reading was above 10 ppm. 

2.2 Installation of Groundwater Monitoring Wells 

In order to characterize and identify the presence of contaminants in the soil, determine 

the extent of soil and groundwater contamination, and delineate the Raymark Facility 

off-site groundwater plume, 32 soil borings were advanced and completed as monitoring 

wells based on the results of the profiling and other historic references. The monitoring 

wells were generally installed in 10 clusters, in a shallow, intermediate, and deep 

arrangement. One single well was also installed at an upgradient location. Because the 

actual depths were less than the estimated depths, additional wells were added to existing 

single wells to form a cluster. Soil and groundwater samples were collected in each 

monitoring wel l . Soil samples were collected from areas that indicated high.PID readings, 

or showed visible contamination. 

Monitoring wells were also installed at the Raymark Facility itself. These wells, and the 

off-site wel ls, are shown on Figure 1-1. The information presented in Section 4.0 was 

based on the information provided from borings and monitoring wells both on and off the 

Raymark Facility. Details on well construction and water level elevations are shown on 

Tables 2-1 and 2-2 and in the boring logs in Appendix C. 
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TABLE 2-2 

GROUNDWATER ELEVATION SUMMARY 
OPERABLE UNIT 2 

RAYMARK SUPERFUND SITE 
STRATFORD, CONNECTICUT 

WELL IDENTIFIER PROPERTY AQUIFER 

TOP OF 

INNER 

CASING 

ELEVATION 

(rt-NGVD 29) 

TOP OF 

PROTECTIVE 

CASING 

ELEVATION 

(ft-NGVO 29) 

DEPTH TO 
I 

GROUNDWATER I 

BELOW ! 

MONITORING 

POINT ( f t ) 

MONITORING 
I POINT 

WATER 

LEVEL 

MEASURE 

MENT 

DATE 

GROUND 

WATER 

ELEVATION 

(ft-NGVD 29 
MW-217B 242 HOUSATONIC BEDROCK 16.01 16.26 13.89 I TIC 12/1/97 2.12 
MW-217D 242 HOUSATONIC IDEEP 15.97 16.26 13.78 jTIC 12/1/97 2.19 
MW-214D 448 HOUSATONIC IDEEP 19.73 20.02 17 26 iTIC 12/1/97 2.47 
MW-214M 448 HOUSATONIC I INTERMEDIATE 19.37 19.85 16.89 TIC 12/1/97 2.48 
MW-214S 448 HOUSATONIC I SHALLOW 19.73 20.02 17.26 TIC 12/1/97 2.47 

MW-215B 73 WILLOW ! BEDROCK 20.39 20.65 17 98 TIC 12/1/97 2.41 

MW-215S 73 WILLOW I SHALLOW 20.41 20.65 17.96 TIC 12/1/97 2.45 

MW-216B 73 WILLOW I BEDROCK 30.89 31.23 26.51 TIC 12/1/97 4.38 

MW-110D COMM. PROP. IDEEP 9.44 9.64 7.17 ITIC 12/1/97 2.27 

COMM. PROP. I INTERMEDIATE 9.27 9.66 7.07 TIC 12/1/97 2.20 

MW-110S COMM. PROP. SHALLOW 9.62 9.8 0.61 ITIC 12/1/97 9.01 

MW-111D COMM. PROP. IDEEP 12.33 12.49 10 28 ITIC 12/1/97 2.21 

MW-111M COMM. PROP. | INTERMEDIATE 12.70 12.98 10.64 iTIC 12/1/97 2.34 

MW-111S COMM. PROP. I SHALLOW •12.03 12.3 10.00 ITIC 12/1/97 2.30 

MW-112B COMM. PROP. I BEDROCK 6 42 6.92 4.19 iTIC 12/1/97 2.23 

MW-112D COMM. PROP. DEEP 6.74 7.02 4.52 ITIC 12/1/97 2.22 

MW-112M COMM. PROP. INTERMEDIATE 6.76 7.1 4.54 I TIC 12/1/97 2.22 

MW-113B COMM. PROP. BEDROCK 8 96 9.2 7.36 ITIC 12/1/97 1 60 

MW-113M COMM. PROP. INTERMEDIATE 8.76 9.14 6.88 iTIC 12/1/97 1 88 

MW-1 CONTRACT PLATING I SHALLOW 18.53 19.21 14.66 |TPC 12/1/97 4 55 

MW-10 CONTRACT PLATING | SHALLOW 22.38 22.36 NA NA NA 

MW-2A CONTRACT PLATING (SHALLOW 18.93 20.32 15.77 ,'TPC 12/1/97 •4 55 
MW-3A CONTRACT PLATING I SHALLOW 17.97 19.68 15.23 |TPC 12/1/97 4 45 

MW-4 CONTRACT PLATING [SHALLOW 22.06 23.07 18.33 ITPC 12/1/97 4.74 

MW-5 CONTRACT PLATING ! SHALLOW 17.25 17.44 12.57 ITPC 12/1/97 4 87 

MW-6 CONTRACT PLATING SHALLOW 17.19 20.09 15.23 ITPC 12/1/97- 4.86 
MW-7 CONTRACT PLATING INTERMEDIATE 19 86 19.99 15.39 ITIC 12/1/97 4 47 

MW-8 CONTRACT PLATING SHALLOW 18.13 19.6 15.10 ITPC 12/1/97 4 5 0 

MW-9 CONTRACT PLATING ; SHALLOW 21.85 21.81 17.40 TIC 12/1/97 4.45 

MW-BR-1 CONTRACT PLATING | INTERMEDIATE | 19.49 19.7 15.02 TIC 12/1/97 4.47 

MW-BR-2 CONTRACT PLATING I INTERMEDIATE 19.79 21.17 16.74 TPC 12/1/97 4 43 

MW-X CONTRACT PLATING ! SHALLOW 21.90 22.79 18.38 ,TPC 12/1/97 4,41 

MW-Y CONTRACT PLATING | SHALLOW 23.78 24.07 19.37 ITPC 12/1/97 4,70 

MW-Z CONTRACT PLATING I SHALLOW 22.42 22.93 18 58 T P C 112/1/97 4,35 

PZ-12 CONTRACT PLATING [SHALLOW 18.71 13 68 . iTIC 12/1/97 5 03 

PZ-13 CONTRACT PLATING I SHALLOW. 20.28 20.36 15 71 ITIC 12/1/97 4 57 

PZ-14 CONTRACT PLATING (SHALLOW 20.27 20.31 15.73 iTIC 12/1/97 4 54 

MW-201D DOT IDEEP 14 71 14.91 11.22 ITIC 12/1/97 3.49 

MW-202D DOT DEEP 11 35 11.68 8.07 ITIC 12/1/97 3.28 
MW-203D DOT DEEP 12.98 13.26 9.59 ITIC 12/1/97 3.39 
MW-204D DOT DEEP 11.27 11.52 8.00 ITIC 12/1/97 3.27 
MW-205D DOT IDEEP 17 99 18.24 14.76 ITIC 12/1/97 3.23 
MW-206D DOT DEEP 11 04 11.61 7 67 ITIC 12/1/97 3.37 
MW-206M DOT INTERMEDIATE 11.91 12.23 8 46 ITIC 12/1/97 3.45 
MW-206S DOT SHALLOW 11.90 12.23 8.46 ITIC 12/1/97 3 44 
MW-207D DOT DEEP 20.09 20.32 16.81 ITIC 12/1/97 3.28 
MW-207M DOT INTERMEDIATE 20.11 20.39 16.86 ITIC 12/1/97 3.25 
MW-207S DOT SHALLOW 20.12 20.39 16.89 ITIC 12/1/97 3.23 
MW-211B DOT BEDROCK 19 25 19.56 16.08 iTIC 12/1/97 3.17 
MW-211D DOT DEEP 19.29 19.57 16.28 'TIC 12/1/97 3.01-

DOT INTERMEDIATE 19.28 19.57 16.20 |TIC 12/1/97 3.08 
MW-211S DOT SHALLOW 19 24 19.56 16.02 |TIC 12/1/97 3.22 
MW-212B DOT BEDROCK 11.82 12.03 10.59 |TIC 12/1/97 1.23 
MW-212D DOT DEEP 11.82 12.06 9.36 TIC 12/1/97 2.46 

Notes: 
f t= Feet 
NGVD=National Geodetic Vertical Datum 
NAD=North American Datum 
TlC=Top of Inner Casing 
TPC=Top of Protective Casing 
NA=Not Available 
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TABLE 2-2 
GROUNDWATER ELEVATION SUMMARY 
OPERABLE UNIT 2 
RAYMARK SUPERFUND SITE 
STRATFORD. CONNECTICUT 
PAGE 2 OF 3 

WELL IDENTIFIER PROPERTY AQUIFER 

TOP OF 

INNER 

CASING 

ELEVATION 

(ft-NGVD 29) 

TOP OF 

PROTECTIVE 

CASING 

ELEVATION 

(ft-NGVD 29) 

DEPTH TO 

GROUNDWATER 

BELOW 

MONITORING 

POINT (ft.) 
MONITORING 
POINT 

WATER 

LEVEL 

GROUND 

WATER 
I 

MEASURE I ELEVATION 

MENT 

DATE 

(ft-NGVD 

29) 
MW-212S IDOT SHALLOW 11.83 12.03 9.41 ITIC 12/1/97 2.42 
FCP-1 I FERRY CREEK INTERMEDIATE NA 2.27 ITIC 12/1/97 2.12 
FCP-1 Surf. Water FERRY CREEK SURFACE WATERI NA 4.39 3.05 |TIC 112/1/97 1.34 
FCP-2 I FERRY CREEK INTERMEDIATE NA 6 43 4.04 ITIC 112/1/97 2.39 
FCP-2 Surf. Water FERRY CREEK ISURFACE WATER NA 6 43 ITIC • 12/1/97 2.32 
FCP-3 FERRY CREEK INTERMEDIATE 5.51 3.20 TIC 12/1/97 2.31 
FCP-3 Surf. Water FERRY CREEK ISURFACE WATER 5.51 3.32 TIC 12/1/97 2.19 
MW-213S MINOR AND BURR jBEDROCK 22.81 23.13 20.28 I TIC 12/1/97 2.53 
MW-213S MINOR AND BURR iSHALLOW 22.78 23.13 20.20 |TIC 112/1/97 2.58 
MW-101D MORGAN FRANCIS IDEEP 10.56 10 71 8.27 TIC 112/1/97 2.29 
MW-101M MORGAN FRANCIS INTERMEDIATE 11.21 11.36 9.04 TIC •112/1/97 2.17 
MW-101S MORGAN FRANCIS ISHALLOW 10.51 10 61 6 68 |TIC 112/1/97 3 8 3 
MW-102D MORGAN FRANCIS IDEEP 11.80 12.05 9.24 |TIC 112/1/97 2.56 
MW-102M MORGAN FRANCIS INTERMEDIATE 11 30 11 73 7 99 ITIC 112/1/97 3.31 
MW-102S MORGAN FRANCIS ISHALLOW 11 40 I 11.74 6.92 TIC 112/1/97- 4 48 
MW-103D MORGAN FRANCIS IDEEP 15 42 I 15.59 15.13 TIC 112/1/97 0.29 
MW-103M MORGAN FRANCIS INTERMEDIATE 15.02 15.13 12.73 TIC M2/1/97 2.29 
MW-104D MORGAN FRANCIS DEEP 11 03 11.2 9.07 TIC 112/1/97 1.96 
MW-104M MORGAN FRANCIS INTERMEDIATE 11.56 9.36 TIC 12/1/97 2.08 
MW-104S MORGAN FRANCIS |SHALLOW 10.99 10.99 7.02 TIC 12/1/97 3.97 
PC-01B RAYMARK FACILITY I BEDROCK 18.79 NA 15.25 TIC 12/1/97 3.54 
PC-01D RAYMARK FACILITY DEEP 18.76 NA 15.17 TIC 12/1/97 3.59 
PC-01M RAYMARK FACILITY INTERMEDIATE 18.69 NA 15.15 TIC 12/1/97 3 54 
PC-01S RAYMARK FACILITY ISHALLOW 18.81 NA 15 20 ITIC 12/1/97 3.61 
PC-02B RAYMARK FACILITY ! BEDROCK 15.20 NA 12.33' TIC 12/1/97 2.87 
PC-02D RAYMARK FACILITY I DEEP 15.10 NA 11 88 TIC 12/1/97 3.22 
PC-02M RAYMARK FACILITY INTERMEDIATE 15 15 NA 11 87 TIC T2/1/97 3.28 
PC-02S RAYMARK FACILITY ISHALLOW 15.07 NA 11.82 TIC 12/1/97 3.25 
PC-03B RAYMARK FACILITY I BEDROCK 22.22 NA 18.70 TIC 12/1/97 3.52 
PC-03D RAYMARK FACILITY DEEP 22.22 NA 18.63 TIC 12/1/97 3.59 
PC-03S • RAYMARK FACILITY ISHALLOW 22.21 NA 18.62 iTIC 12/1/97 3.59 
PC-04B | RAYMARK FACILITY ! BEDROCK 13.88 • I NA , 10.43 |TIC 12/1/97 3 45 
PC-04D | RAYMARK FACILITY |DEEP 14 09 | NA 10 49 iTIC 12/1/97 3.60 
PC-04S I RAYMARK FACILITY iSHALLOW 14,08 I NA 10.49 TIC 12/1/97 3.59 
PC-05B I RAYMARK FACILITY ! BEDROCK 20,64 17 17 iTIC i 12/1/97 3 47 
PC-05D I RAYMARK FACILITY iDEEP 20.60 • I NA 17.00. ITIC 12/1/97 3 60 
PC-05M RAYMARK FACILITY INTERMEDIATE 20.63 .16.98 ITIC 12/1/97 3.65 
=C-05S RAYMARK FACILITY ISHALLOW . 20.49 NA 16.70 iTIC (12/1/97 3.79 
PC-06B RAYMARK FACILITY I BEDROCK 17.41 NA 13.91 ITIC 12/1/97 3 50 
PC-06D RAYMARK FACILITY IDEEP 17.52 NA 13.91 ITIC 112/1/97 3.61 
PC-06M RAYMARK FACILITY INTERMEDIATE 17.48 NA 13.80 ITIC 12/1/97 3 68 
PC-06S I RAYMARK FACILITY (SHALLOW 17.43 13.63 ITIC 12/1/97 3 80 
PC-07S RAYMARK FACILITY ISHALLOW 22.60 18.97 ITIC 12/1/97 3.63 
PC-08B RAYMARK FACILITY I BEDROCK 19.22 NA 13.09 ITIC 12/1/97 6.13 
PC-08D RAYMARK FACILITY IDEEP 19.31 . 15.98 |TIC 12/1/97 3.33 
PC-08S RAYMARK FACILITY ISHALLOW 19.22 NA 15.88 ITIC 12/1/97 3 34 
PC-09D • RAYMARK FACILITY DEEP 19 41 16.18 ITIC 12/1/97 3.23 
PC-09S RAYMARK FACILITY SHALLOW 19.49 NA 16 22 ITIC 12/1/97 3.27 
PC-10B RAYMARK FACILITY BEDROCK 20.73 NA 16 90 |TIC 12/1/97 3.83 
PC-10D RAYMARK FACILITY DEEP 20.73 NA 16 68 ITIC 12/1/97 4 05 
PC-10M RAYMARK FACILITY INTERMEDIATE 20.71 NA 16.70 |TIC 12/1/97 4 01 
PC-10S RAYMARK FACILITY SHALLOW 20.72 NA ITIC 12/1/97 
PC-11B RAYMARK FACILITY BEDROCK 22.51 NA 18.82 ITIC 12/1/97 3.69 
PC-11D RAYMARK FACILITY DEEP 22.41 NA 18.91 ITIC 12/1/97 3.50 
PC-11M RAYMARK FACILITY INTERMEDIATE 22.46 18 89 •TIC 12/1/97 3.57 

Notes: 
ft = Feet 
NGVD=National Geodetic Vertical Datum 
NAD=North American Datum 
TIC=Top of Inner Casing 
TPC=Top of Protective Casing 
NA=Not Available 
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TABLE 2-2 
GROUNDWATER ELEVATION SUMMARY 
OPERABLE UNIT 2 
RAYMARK SUPERFUND SITE 
STRATFORD, CONNECTICUT 
PAGE ? QF ? 

WELL IDENTIFIER PROPERTY 

TOP OF 

INNER 

j CASING 

! ELEVATION 

TOP OF 

PROTECTIVE; 

CASING 

DEPTH TO 

GROUNDWATER 

, BELOW 

ELEVATION I MONITORING 

WATER I GROUND 

AQUIFER (ft-NGVD 29)1 (ft-NGVD 29) I POINT (ft.) 
MONITORING 
POINT 

L E V E L 

MEASURE 

MENT 

DATE 

WATER 

ELEVATION 

(ft-NGVD 

29) 
PC-11S I RAYMARK FACILITY iSHALLOW 22.43 NA 18.99 iTIC 112/1/97 3.44 
PC-12B IRAYMARK FACILITY ! BEDROCK 21 72 NA 18 47 iTIC 12/1/97 3.25 
PC-12D ! RAYMARK FACILITY iDEEP 21 78 18 62 iTIC ! 12/1/97 3.16 
PC-12S RAYMARK FACILITY iSHALLOW 21.72 18 54 JIC H2/1/97 3 18 
PC-13B RAYMARK FACILITY I BEDROCK 19.21 NA 14 87 ITIC 112/1/97 4 34 
PC-13D RAYMARK FACILITY iDEEP 19 13 NA 14 82 iTIC 112/1/97 4 31 
PC-13M RAYMARK FACILITY [INTERMEDIATE 19 28 NA 14 90 ITIC 112/1/97 4 38 
PC-13S RAYMARK FACILITY [SHALLOW 19.30 NA 14,95 ITIC 112/1/97 4.35 
PC-14B RAYMARK FACILITY BEDROCK 24.84 20.48 ITIC 112/1/97 4.36 
PC-14D RAYMARK FACILITY I DEEP 24.55 21 16 ITIC [12/1/97 3.39 
PC-14S RAYMARK FACILITY iSHALLOW 24.64 20.74 |TIC 112/1/97 3 90 
PC-15B RAYMARK FACILITY iBEDROCK 23.74 20.01 ITIC 112/1/97 3 73 
PC-15D IRAYMARK FACILITY IDEEP 23,71 19 94 iTIC 112/1/97 3.77 
PC-15S IRAYMARK FACILITY iSHALLOW 23.64 NA 19 39 TIC i 12/1/97 4 25 
PC-16B IRAYMARK FACILITY iBEDROCK 27 20 NA 22.68 •TIC M 2/1/97 4.52 
PC-16D IRAYMARK FACILITY IDEEP 27.20 NA 22.78 iTIC .12/1/97 4.42 
PC-16M RAYMARK FACILITY [INTERMEDIATE 27 24 NA 22.80 ITIC 112/1/97 . 
PC-16S RAYMARK FACILITY ISHALLOW 27.17 NA 22.58 |TIC [12/1/97 4,59 
MW-208D STRAT. SHOP CENTER DEEP 23.71 23.95 19.16 TIC 112/1/97 4 55 
MW-208M STRAT. SHOP. CENTER INTERMEDIATE 23.53 23.73 18 99 TIC [12/1/97 4 54 
MW-208S STRAT. SHOP. CENTER- ISHALLOW 23 75 23 95 19 12 •TIC [12/1/97 4,63 
MW-209B STRAT. SHOP. CENTER IBEDROCK 12 07 12 25 7 80 ITIC 112/1/97 4.27 
MW-209D STRAT. SHOP CENTER [DEEP 12.01 12 28 7 75 ITIC 112/1/97 4.26 
MW-209S STRAT. SHOP CENTER ISHALLOW 12.25 12.62 6 34 ITIC 12/1/97 5.91 
MW-210D STRAT. SHOP CENTER IDEEP 10.06 10.34 7 66 iTIC 112/1/97 2.40 
MW-210S ISTRAT. SHOP CENTER ISHALLOW 10 05 10 34 7 69 I TIC 

!NA 
112/1/97 2.36 

CRA-1D SYNTHETIC PROD. I INTERMEDIATE 10 88 NA NA 

CRA-1S SYNTHETIC PROD. ISHALLOW 10.84 NA NA NA 
CRA-2D SYNTHETIC PROD INTERMEDIATE 10 98 11 32 7 83 [TIC- [12/1/97 3.15 
CRA-2S SYNTHETIC PROD [SHALLOW 10.98 11 33 7 85 [TIC 112/1/97 3.13 
CRA-3 SYNTHETIC PROD iSHALLOW 7 43 NA NA INA NA 
CRA-4D I SYNTHETIC PROD INTERMEDIATE 8 58 5 53 iTIC 112/1/97 3 05 
CRA-4S ISYNTHETIC PROD SHALLOW 8 59 5 54 ITIC 112/1/97 3 05 
CRA-5D ISYNTHETIC PROD. 'INTERMEDIATE 9 44 9.79 6 46 ITIC .12/1/97 2.98 
CRA-5S ISYNTHETIC PROD SHALLOW 9 50 S 43 TIC 12/1/97 3 07 
CRA-6D [SYNTHETIC PROD [INTERMEDIATE 10 16 6 91 iTIC 12/1/97 2.86 
:RA-6S ISYNTHETIC PROD. SHALLOW 9 97 10.24 ' 02 iTIC 112/1/97 2.95 

CRA-8 SYNTHETIC PROD. SHALLOW 12.50 12 98 9.39 ITIC 112/1/97 3 11 
MW-1B [THE DOCK iBEDROCK 16 17 16 62 12.99 :TIC [12/1/97 3.18 

MW-1M THE DOCK [INTERMEDIATE 16.01 16 36 12 51 ITIC ,[12/1/97 3.50 
MW-1S THE DOCK ISHALLOW 16 33 16 57 12.83 TIC 112/1/97 3.50 
MW-2S |THE DOCK ISHALLOW 17 11 17.38 13 60 ;TIC 112/1/97 3.51 
MW-3S [THE DOCK ISHALLOW 16.02 16.36 12.55 [TIC ,12/1/97 3.47 
MW-4B I THE DOCK [BEDROCK 14.31 14 63 10.95 iTIC 112/1/97 3.36 
MW-4M |THE DOCK INTERMEDIATE 14.38 14.62 10 83 ITIC 112/1/97 3.55 
MW-4S I THE DOCK ISHALLOW 14 34 14 71 10 80 iTIC [12/1/97 3.54 

{ 

Notes: 
ft = Feet 
NGVD=National Geodetic Vertical Datum 
NAD=North American Datum 
TIC=Top of Inner Casing 
TPC=Top of Protective Casing 
NA=Not Available 
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2.2.1 Soil Sampling 

Soil samples were collected during the advancement of the deepest soil boring at each 

single or cluster location. At each sample location, soil was extruded from the vibrasonic 

rig sampler unit into 5-foot long polyethylene bags/sleeves. The sleeve was transferred to 

a flat work area and VOCs were measured at 0.5 foot intervals by a PID probe inserted 

into the plastic sleeves. Thirty-one soil samples were collected and sent off for rapid 

turnaround VOC screening. The target VOCs were: vinyl chloride; 1,1-dichloroethene; 

.1,1 -dichloroethane; 1,2-dichloroethene (total); 1,2-dichloroethane; 1,1,1-trichloroethane; 

trichloroethene; benzene; tetrachloroethene; toluene; chlorobenzene; ethylbenzene; and 

xylenes (total). • • . " 

If the field PID readings were greater than 10 ppm in the vicinity of the bedrock, then 

approximately 20 feet of the bedrock was drilled and a monitoring well was installed. If 

PID readings were less than 10, ppm, then a deep overburden well was installed just above 

the bedrock. All soil samples were obtained from the deepest boring; no samples were 

obtained from the shallow or intermediate well locations. These soil descriptions and PID 

readings were.used as a tool for determining the location and length of the well screen. 

Samples were generally taken in areas where high PID readings were found. 

In addition, samples were collected for grain size analysis, both sieve analysis, and 

hydration, Samples for total organic carbon analysis were collected from the upgradient 

boring. 

2.2.2 Vibrasonic Drilling 

The 8-inch monitoring wells were installed using the vibrasonic drill rig. After drilling, a 

two-inch schedule 40 PVC well was installed wi th the appropriate slotted well screen. 

The well screen slot sizes were 0 .006, 0 .010 , and 0.020 inches. The screen location was 

based on an analysis of the soil samples collected in the field during advancement of the 

boring and VOC headspace results. Well screen length was 5- to 25-feet long. All waste 
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derived from the field work was transported to a central field location and drummed or 

tanked for disposal off site by another contractor. 

2.2.3 Groundwater Sampling 

Groundwater samples were collected from the newly installed monitoring wells, and other 

wells in the surrounding area that were identified as useful and pertinent to this 

investigation. Samples were collected using a low-stress methodology. Samples were 

analyzed for: VOCs, SVOCs, pesticides/PCBs, metals (lead and copper), sulfate, chloride, 

total alkalinity, and nitrate/nitrite. In addition, the water level, pH, temperature, specific 

conductance, dissolved oxygen, salinity, turbidity, and pumping rate in each monitoring 

well was recorded. 

2.3 Piezometer Installation 

A field modification was made to include the installation of three piezometers in Ferry 

Creek. This change was made because, as a result of groundwater sampling, it appears 

that the Raymark Facility contamination may be discharging into Ferry Creek. In addition, 

piezometers were installed to measure the creek water level to evaluate tidal impacts. 

Samples of stream water were initially obtained and screened for VOCs. Subsequent 

samples were obtained during the groundwater sampling of the monitoring wells. Samples 

were analyzed for VOCs, SVOCs, pesticides/PCBs, metals, sulfate, chloride, alkalinity, and 

nitrate/nitrite. 

2.4 Topographic Survey 

A well location and elevation topographic survey was conducted to locate the monitoring 

wells and drive points sampled during the field effort and to produce this technical 

memorandum. The horizontal control was tied into the USGS - National Geodetic Survey 

1927 datum. The vertical control was established using the USGS - National Geodetic 

Survey 1929 vertical datum. 
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

This section summarizes the physical characteristics of the study area and region in which 

the study area is situated. The surface features and land uses are described in 

Section 3 . 1 . Discussions of related geology, hydrogeology, surface water hydrology, and 

meteorology are presented in Sections 3.2 through 3.5, respectively. 

3.1 Surface Features and Land Use 

The study area is part of the Housatonic River basin, a tidally influenced system. The 

study area encompasses the groundwater under the Raymark Facility, and the surrounding 

commercial and residential properties. The study area is typically bordered by residential 

or commercial properties, highways or streets, or by water bodies such as Ferry Creek or 

the Housatonic River. 

The lower reaches of Ferry Creek and the Housatonic River are used for recreational 

fishing and boating. The mouth of the Housatonic River is considered to be a recreational 

fishery and a potential source of human food-chain organisms. Coastal waterways are 

assumed to support various recreational activities, as well as recreational and commercial 

fishing. The lower Housatonic River, near the mouth of Ferry Creek, contains important 

commercial seed beds for oyster cultivation. EPA representatives have observed people 

crabbing from the Ferry Creek flood control barrier located on Broad Street. 

The topography of the study area is relatively flat. Based on a review of USGS 

topographic maps, the majority of the study area lies at topographic elevations at, or 

below approximately 10 feet National Geodetic Vertical Datum (NGVD). 

The entire study area is located within the 100-year floodplain, as indicated on Federal 

Emergency Management Agency (FEMA) Flood Insurance Rate Maps for Stratford, 

Connecticut (FEMA, 1992) and as presented in the U.S. Army Corps of Engineers 

Hydrologic Evaluation of the study area. The 100-year frequency base flood elevation is 

RI98163D 3-1 Raymark - Ferry Creek, OU2 



DRAFT 

10.1 feet NGVD; the 10-year frequency flood elevation is 8.5 feet NGVD (USACE, 1998, 

Hydrologic Evaluation of Areas of Concern Report) 

State- or federally-listed threatened species reported to exist in the vicinity of the study 

area include the Least Tern, the Atlantic Sturgeon, and occasional transient Bald Eagles 

and Peregrine Falcons (NOAA, 1998; CTDEP, 1997; USDOI, 1997). 

The principal industries within the Stratford community include manufacturing of aircraft, 

air conditioning, chemicals, plastic, paper, rubber goods, electrical and machine parts, and 

toys. The Stratford Town Clerk reported the latest (1997) estimate for the population of 

the Town of Stratford as 47 ,230 people within the 19.9 square miles (12,736 acres) of 

the town . This is a decrease from the last census in 1990, when the population was listed 

as 49 ,389 . 

3.2 Regional Geology 

This section provides a brief description of the geology of the region, as well as that of the 

study area. Additional detailed geologic data is being developed by the USGS for inclusion 

in the future 0U2 Rl (Groundwater).. 

3.2.1 Regional Surficial Geology 

The Raymark Facility is located within the lower Housatonic River Basin. Surficial geology 

within the lower Housatonic River Basin has been shaped by glaciation. The two most 

recent periods of glaciation, which moved to the south and then to the southwest, are 

responsible for shaping the bedrock morphology (Flint, 1968). During the last deglaciation, 

the glaciers deposited a thin mantle of till overlying bedrock. The till consists of a non-

stratif ied, non-sorted deposit of rock particles that varies in size from clay to boulder. The 

thickness of the till varies from 0 to 200 feet. 
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In the lower Housatonic River Basin, the median till thickness is 30 feet (Wilson et al . , 

1974). Till is commonly exposed in areas of relatively high elevation, and is generally 

covered by sediments of post-till age within the valleys. The most volumetrically 

important of the post-till sediments is stratified drift. Stratified drift consists of layers of 

sand and gravel wi th lesser amounts of silt and clay deposited by glacial meltwaters. 

Stratified drift covers 16 percent of the area of the lower Housatonic River Basin, and 

generally occurs as narrow belts in stream valleys and lowlands (Wilson et al. , 1974). 

Swamp and marsh deposits are present in lowlands and in proximity to the Housatonic 

River. Swamp and marsh deposits consist of silt, sand, and clay-sized particles 

interbedded with organic fragments and peat deposits up to 10 feet thick. Swamp and 

marsh deposits, where present, commonly overlie stratified drift. Due to the practice of 

filling in lowland areas (see discussion below), fine grained swamp and marsh deposits, 

including peat, are commonly found underlying fill deposits. 

3.2.2 Regional Bedrock Geology 

The summary of the bedrock geology presented in this technical memorandum is based on 

referenced geologic maps and the review of boring logs for 11 borings that were cored into 

bedrock or were advanced to the top of bedrock in or near portions of the study area. Six 

of these borings were cored into bedrock to confirm the depth to bedrock, and to provide 

rock core for evaluation and description; five borings were advanced to the top of bedrock, 

however coring was not conducted to confirm bedrock depths at these locations. Eight of 

the eleven borings were advanced during the HNUS Phase I Remedial Investigation (HNUS, 

1995). Three additional bedrock borings were advanced by B&RE in September and 

October 1997. The borings with bedrock information are located only in the southern and 

northeastern portion of the study area on properties surrounding Ferry Creek. 

The study area is located in the Connecticut Valley Synclinorium of Connecticut's Western 

Uplands, according to the "Bedrock Geological Map of Connecticut" (CT GNHS, 1985). 

The regional bedrock setting consists of a series of meta-sedimentary and meta-volcanic 
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rocks of the Early and Middle Paleozoic Age, generally foliated, wi th foliation trending 

northeast-southwest, in a large syncline. These rocks are mainly schists, gneisses, and 

granites. The sequence was tightly folded and subjected to progressive "regional 

metamorphism, ranging from chlorite to kyanite grade. A high angle fault is mapped 

approximately 1 mile to .the southeast of the study area, across the Housatonic River, 

generally trending southwest to northeast (CT GNHS, 1985). The implication of this fault 

and any related splay faulting to local geology and contaminant transport is not within the 

scope of work for this technical memorandum. 

Bedrock underlying the study area is mapped as the Derby Hill Schist, a mainly medium- to 

fine-grained, thinly laminated, greenish-gray to medium dark^gray chloritic muscovite 

schist, which is Lower to Middle Ordovician in age. This rock type is composed mainly of 

quartz, muscovite, chlorite, and sodium plagioclase, wi th accessory minerals (Fritts, 

1965).. The boring logs from investigations by HNUS/B&RE within the study area typically 

describe the observed rock core as a foliated, quartz-rich, chlorite-mica-schist, which is 

medium- to coarse-grained, and usually green or gray. In some coring runs, high angle 

schistosity was observed to be common; weathered vertical fractures were also noted. 

3.3 Hydrogeology 

The following sections present an overview of the. regional and site hydrogeology; a more 

detailed discussion of the study area-specific hydrogeology will be presented in the 

OU2 Rl. See Figure 3-1. (in Appendix B) to identify the Raymark Facility and the 

surrounding study area. 

One hundred fifty-three monitoring wells located on the Raymark Facility and the 

surrounding study area were involved in this investigation. Monitoring well locations are 

shown on Figure 3 - 1 . Sixty-one of these monitoring wells were pre-existing. Thir ty- two 

monitoring wells and three piezometers were installed by B&RE in conjunction wi th this 

investigation. Four monitoring wells were installed on the "Dock Property" by AKRF Inc. in 

1997. Fifty-three monitoring wells were installed on the Raymark Facility by Foster 
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Wheeler Corporation in 1997. The location of each of these monitoring wells was 

surveyed by B&RE and entered into the B&RE database. This survey information and all 

available well construction details (including the associated consultant) for each monitoring 

well are presented in Table 2 - 1 . 

On December 1, 1997, B&RE personnel measured water levels wi th in the 153 monitoring 

wells selected for use in this investigation to obtain a synoptic measurement of the 

groundwater elevations. These monitoring wells included 25 wells screened within 

bedrock (bedrock wells), 57 wells screened across the water table (shallow overburden 

wells), 36 wells screened within the deep overburden (deep overburden wells), and 35 

wells screened across intermediate levels of the overburden (intermediate overburden 

wells). Water level elevations were subsequently calculated and are presented in 

Table 2-2, 

3.3.1 Groundwater Classification and Water Supply 

Groundwater within and surrounding the study area has been classified as GB (unsuitable 

for drinking without treatment) by CT DEP. The Town of Stratford public drinking water is 

supplied primarily by the Bridgeport Hydraulic Company. The source of the public drinking 

water is Trapp Falls Reservoir in Chilton, Connecticut, located approximately 5 miles north 

of the study area. There are no known public water supply sources within a 4-mile radius 

of the Raymark Facility (Roy F. Weston, Inc., 1993). The remainder of the drinking water 

is supplied by private drinking water wells within Stratford. An estimated 1 to 2 percent 

of the population within 3 miles of the site may use private groundwater supply wells 

(Roy F. Weston, Inc., 1993). These locations, however, have been determined to be 

up-gradient of the Raymark Facility and are not likely to be affected by contamination 

derived from the Raymark Facility (Hill, 1993). 
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3.3.2 Regional Hydrogeology 

Regional hydrogeologic units consist of unconsolidated overburden deposits, including t i l l , 

stratified outwash, swamp and marsh deposits, and an upper fractured bedrock unit. The 

nature of these units is presented in Section 3.2. Regional groundwater f low is generally 

toward the Housatonic River (HNUS 1995). The USGS has been tasked by EPA to prepare 

a detailed geologic and hydrogeologic evaluation, and the results of their work will be 

presented in a separate document at a future date. 

Groundwater in the vicinity of the Raymark Facility has been divided into two 

hydrostratigraphic units: the overburden and bedrock aquifers. The overburden aquifer can 

be further subdivided according to lithological variations within the unconsolidated 

deposits. 

3.3.2.1 Regional Overburden Aquifer . 

The overburden aquifer consists of the following unconsolidated deposits in the region: 

Glacial t i l l , deposited by glacier ice, is variable in thickness, forming a discontinuous mantle 

over bedrock. The till consists of a non-stratified, poorly sorted mixture of coarse 

(pebbles/cobbles/boulders) and fine (sand/silt/clay) fractions, wi th the coarse fraction 

generally not exceeding 20 percent. The glacial till is usually very dense, and commonly 

has low to very low hydraulic conductivity. Till often lies directly on the bedrock surface, 

but is discontinuous and absent in many areas. 

Ice-contact stratif ied drift includes sand, gravel, silt, and clay, frequently poorly sorted 

with abrupt changes in grain size. These deposits were made in streams and local 

ephemeral lakes in close relation to melting glacier ice, and often grade into outwash 

sediments. Ice-contact stratified drift deposits are dense to medium dense, and usually 

less dense than the ti l l . The stratified drift usually has hydraulic conductivities that range 
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in the moderate to high range, although discontinuous layers of finer grained silts and 

sandy silts wi th lower hydraulic conductivities frequently occur throughout the drift. 

Glacial outwash deposits are predominant in the stream valleys, and consist of highly 

stratified sand, silty sand, and gravelly sand. Beds are not persistent, and individual lenses 

attain thicknesses of tens of feet, and thin out or are truncated over short distances. 

Outwash units in the vicinity of the study area generally consist primarily of sands wi th up 

to 50 percent gravel, grading up-valley (northward). Glacial outwash deposits usually are 

medium dense, and less dense than the ti l l . Glacial outwash usually has high to moderate 

hydraulic conductivit ies, with occasional layers of finer grained silts and sandy silts wi th 

lower hydraulic conductivities. 

Swamp and marsh deposits are present-in lowlands and in proximity to the Housatonic 

River. Tidal marshes are also present in this area. Swamp and marsh deposits consist of 

silt, sand, and clay-sized particles interbedded with organic fragments and peat deposits. 

Due to the practice of filling in lowland areas, fine-grained swamp and marsh deposits, 

including peat, are commonly found underlying fill deposits. The oldest marshes in the 

western coastal area of Connecticut (2,000 to 4,000 years old) have peat deposits of 

approximately 10 feet. The marsh and swamp deposits have a highly variable range of 

hydraulic conductivit ies, with peat, sands and predominately organic layers having the high 

to moderate hydraulic conductivities, and the silts and organic silts having low to very low 

conductivit ies. 

Fill and Raymark soil-wastes that occur in large areas of lowlands in Stratford were filled 

(deposits made by human activity) as part of property development, and road and railroad 

construction activities. Fill frequently included various manufacturing and/or construction 

debris. In general, fill consists of silty sand, gravel, and top soil, wi th or without artificial 

debris intermixed. In densely populated areas, fill frequently underlies lawns, dr iveways, 

and streets. Some of the fill previously deposited in Stratford consisted of by-products 

from the process operations at the Raymark Facility. The by-product f i l l , otherwise known 

as Raymark soil-waste, is considered to be a source of hazardous materials in the study 
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area. The fill and Raymark soil-wastes are estimated to have high to moderate hydraulic 

conductivities. 

Based on the subsurface geology, the overburden aquifer was divided into the stratified 

drift aquifer and the till aquifer in the water resources investigation conducted by Wilson et 

al., 1974. On a regional basis, the stratified dri f t aquifer consists of the "ice-contact 

stratified dr i f t " and "glacial outwash deposits" described above, and is volumetrically the 

most important aquifer in terms of water supply. As stated in Section 3 . 3 . 1 , the 

overburden aquifer is no,t reported to be used for drinking water within a 4-mile radius of 

the Raymark Facility. 

Within the lower Housatonic River Basin, the thickness of the stratified drift aquifer varies 

from about 10 feet in many small valleys to 200 feet within larger valleys. The boundaries 

of the stratified drift aquifer generally consist of underlying till and/or bedrock and, 

occasionally, overlying peat deposits, which can locally serve as confining layers. 

Estimated values for the transmissivity of the stratified drift aquifer within the lower 

Housatonic River Basin range from 2,700 f t 2 /day in headwater areas, small valleys, and 

along the margins of larger valleys to 20 ,000 f t 2 /day in parts of the Naugatuck and 

Housatonic River valleys (Wilson et al. 1974). 

The till aquifer reaches a thickness of 200 feet within the. lower Housatonic River Basin. 

The median till thickness in 240 bedrock wells within the lower Housatonic River compiled 

in a previous study (Wilson et al. 1974), however, was only 30 feet. The absence of 

stratification and sorting gives the till aquifer its characteristic low hydraulic conductivity 

and limits the use of this aquifer as a water source. 

The primary source of recharge to the overburden aquifer is through the infiltration of 

precipitation. Between 1931 and 1960, annual precipitation on the lower Housatonic 

River Basin ranged from 33 inches to 64 inches and averaged 47 inches (U.S. Weather 

Bureau, 1958 and 1964). Approximately half of this precipitation returns to the 

atmosphere by evapotranspiration (Wilson et al. 1974). The remainder is divided between 
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surface water runoff and infiltration. Surface infiltration is impeded throughout much of 

the study area because much of the area is paved, or under roof, wi th surface f low 

diverted through storm drains. Infiltration to the overburden aquifer on the former 

Raymark Facility has been reduced and/or eliminated by an impermeable cap installed on 

site during 1997. 

3.3.2.2 Regional Bedrock Aquifer 

The bedrock characteristics of the regional bedrock aquifer are discussed in Section 3.2. 

Two hundred ninety-four bedrock wells located within the lower Housatonic River Basin 

were studied by Wilson et al. (1974) to determine the range in yield of bedrock wells 

within the basin. Yields varied from less than 1 gallon per minute (gpm) to more than 20 

gpm. The median yield in bedrock wells directly overlain by stratif ied drift was 7 •gpm. 

Bedrock wells overlain by t i l l , which has a lower hydraulic conductivity than stratified drif t , 

had a median yield of only 5.5 gpm. This suggests a hydraulic connection exists between 

the overburden and bedrock within the basin, and that the hydraulic conductivity of the 

material overlying the bedrock has an effect on the amount of water available to a given 

bedrock well. 

Primary porosity was largely removed from.the sedimentary protolith of the bedrock of the 

lower Housatonic River Basin during lithification and metamorphosis. Groundwater f low in 

the bedrock, therefore, generally occurs within fractures (secondary porosity). The 

magnitude and direction of groundwater f low within bedrock depends on the size, spacing, 

connection, and orientation of fractures and/or faults within the bedrock. Specific 

information concerning the bedrock aquifer, such as the configuration of the potentiometric 

surface, aquifer thickness, f low directions, hydraulic gradients, hydraulic conductivity, and 

f low rates was not available at the time this technical memorandum was wri t ten. See 

Section 3.4.2 for specific hydrogeological information concerning the Raymark Facility 

itself. 
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3.3.3 Study Area Hydrogeology 

This section presents the study area hydrogeology based on site-specific information 

collected by B&RE, Foster Wheeler Corporation, and other consultants. As in the regional 

discussion, groundwater underneath the Raymark Facility has been divided into two 

hydrostratigraphic units: the overburden and bedrock aquifers. The hydrogeology of the 

study area is complex because of the wide variety of unconsolidated units, the presence of 

fractured bedrock, and the local influence of surface water bodies, including the 

Housatonic River and Ferry Creek. Adding to the . complexity is the fact that the 

Housatonic River and lower Ferry Creek are influenced by tidal f luctuations, in addition to 

the normal fluctuations that occur in streams and rivers. The presence of peat and silt 

deposits throughout the. overburden adds further complexity to the interpretation of the 

hydrogeology. The EPA has tasked the USGS to evaluate, interpret, and provide a report 

on the geology and hydrogeology of the study area. Therefore, this discussion of the 

study area-specific hydrogeology provides only a summary of the information, and 

preliminary interpretations for the purpose of identifying the needs, if any, for further 

subsurface investigation, sampling, and analysis. 

3.3.3,1 Study Area Overburden Aquifer 

The study area is located in the Stratford outwash plain, on the western Housatonic River 

valley floor. The surficial deposits immediately underlying the study area are mapped as 

Stratford outwash sediments, artificial f i l l ; i.e., fill and Raymark soil-wastes as defined in 

this memorandum, and swamp/marsh deposits (Flint, 1968). 

Boring logs and well construction logs for these locations have been included in this report 

in Appendix A. 

Borings logs from this, and previous investigations, indicate that the geology and 

unconsolidated deposits are consistent wi th that described for the region, and that the 

overburden immediately beneath the Raymark Facility consists of Raymark soil-waste fill 
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(composed primarily of asbestos fill and construction debris), ice-contact stratified dri f t , 

glacial t i l l , and peat and swamp deposits (BCA, 1988; Raymark, 1991). 

Stratified drift deposits consist of fine to coarse-grained sand with fine to medium-grained 

gravel wi th traces of clay. The thickness of the overburden materials ranges from 20 to 

30 feet in the central portion of the Raymark Facility to greater than 90 feet in the 

northwest corner of the property. Till reaches an estimated thickness of 26 feet in the 

northwest corner of the property (BCA, 1988; Raymark, 1991). Additionally, a layer of 

peat up to 10 feet thick has been reported along the eastern portion of the Raymark 

Facility (Roy F. Weston 1993). No continuous gravel or clay layers have been reported 

beneath the Raymark Facility, but silt, clay, and silty peat layers have been observed 

within the study area. These may locally create confined conditions within the overburden 

aquifer. 

Among the borings completed in conjunction with this study, significant silt/clay layers 

were intersected from 38 to 42 feet below ground surface (bgs) in soil boring 208 

(associated w i th monitoring well MW-208D), and from 29 to 44 feet bgs in soil boring 211 

(associated wi th MW-211B). Large peat deposits were observed from 10 to 15 feet bgs in 

soil boring 209 (associated with MW-209B). 

The saturated thickness of the overburden aquifer varies from about 0 feet in the t w o 

areas shown on Figure 3-2 (Appendix B), to about 133 feet at MW-206B. 

On December 1 , 1997, water levels were measured in 57 shallow overburden wells to 

obtain a synoptic measurement of the water level conditions. These measurements were 

used to create Figure 3-2 (Appendix B), which contours the elevation of the water table 

throughout the study area. Two areas are shown on Figure 3-2 (Appendix B) where the 

base of the overburden, i.e., bedrock interface with the overburden, lies above the water 

table, and the overburden is unsaturated. One such area bounds the contours to the 

northwest. The other area of unsaturated overburden is the result of an apparent bedrock 

knob that occurs in the eastern portion of the site. 
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Figure 3-2 (Appendix B) indicates that groundwater in the shallow overburden generally 

f lows to the east-southeast, wi th a trough in the water table centered around monitoring 

wells MW-21 2S, MW-21 5S, and MW-21 7S in the southern portion of the site. The trough 

is roughly coincidental with the location of the Ferry Creek drainage area, and the creek 

may be a local groundwater discharge area, thereby causing the trough. Figure 3-2 

(Appendix B) suggests that a groundwater divide may exist to the west of MW-209S. 

In general, f low in the shallow overburden is toward the Housatonic River. The extent of 

the river's influence on water levels cannot be specified, however, due to a lack of water 

level data directly adjacent to.the Housatonic River. As a part of this investigation, B&RE 

installed three piezometers in Ferry Creek (FCP-1, FCP-2, and FCP-3). During the 

December 1 , 1997 water level round, water levels were taken within these piezometers 

and in the surface water at the base of the piezometers (Table 2-2); the water level 

measurements show groundwater was discharging as base f low to Ferry Creek on that 

day. 

Equipotential lines in Figure 3-2 (Appendix B) are more widely spaced in the northeast 

portions of the site than in the southwest portions of the site. Correspondingly, values for 

the hydraulic gradient in the northeast portions of the site range from 0.003 to 0 . 0 0 1 , 

while the hydraulic gradient in the southwest portions of the site ranges from 0.004 to 

0 .013. A simple analysis utilizing Darcy's Law indicates that, for a given specific 

discharge, hydraulic gradient increases as a result of decreasing hydraulic conductivity 

and/or decreasing aquifer thickness (Domenico and Schwartz, 1990). This suggests that a 

zone of lower hydraulic conductivity and/or decreased saturated thickness may occur in 

the southwest portion of the study area. This is also the area where groundwater may be 

discharging to Ferry Creek, which would also influence the hydraulic gradient. 

A more detailed analysis of the geometry of the overburden aquifer was not within the 

scope of this technical memorandum. This issue will be examined further in the Rl, once 

the geological summary being completed by the USGS can be juxtaposed wi th these 
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hydrogeological observations. B&RE's brief examination of geological data noted that the 

zone of highest hydraulic gradient (0.01 3) occurs in the southern portion of the study area, 

in the vicinity of monitoring wells M W - 1 0 1 , MW-102, M W - 1 1 1 , MW-104, MW-208, MW-

209S, and MW-21 OS. The high gradients may be due to the presence of overburden 

deposits wi th low hydraulic conductivit ies, such as the silty peat layer that occurred from 

10 to 15 feet bgs in soil boring 209. MW-209S is screened from 5 to 13 feet bgs, within 

the silty peat layer. 

Water levels were measured in 36 deep overburden wells on December 1 , 1997. Deep 

overburden wells include1 those wells screened in the lower third of the overburden at a 

given location. These measurements were used to create Figure 3-3 (Appendix B), which 

contours the elevation of the potentiometric surface for the deep overburden throughout 

the study area. As in the previous figure, two areas of unsaturated overburden occur on 

site. One such area bounds the contours to the northwest. The other area of unsaturated 

overburden is the result of a bedrock knob that occurs in the eastern portion of the site. 

Groundwater f low in the deep overburden is generally similar to that of the shallow 

overburden. Groundwater generally f lows toward the east-southeast or toward the 

Housatonic River. The horizontal hydraulic gradient ranges from 0.003 to 0.001 in the 

northeast portion of the study area and from 0.007 to 0.003 in the southwest portion of 

the study area. Again, this variation in hydraulic gradient is likely due to variations in 

hydraulic conductivity and/or aquifer thickness laterally across the study area. 

Groundwater elevations within shallow overburden and deep overburden monitoring wells 

at the same well cluster location were compared to estimate groundwater f low conditions 

and roughly estimate the vertical hydraulic gradients across the study area. The 

Housatonic River and Ferry Creek are apparent groundwater discharge areas for the region 

and local area, and as such, water level differences between wells at different depths 

within the same cluster are diff icult to interpret wi th respect to vertical hydraulic 

gradients; exact measurements over a period of time are required to accurately assess the 

vertical gradients. 
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Table 2-2 presents the groundwater elevation data taken on the December 1 , 1997 

synoptic round of measurement. In general, the vertical gradients were slightly downward, 

wi th total head differences between the shallow and deep overburden wells in a cluster 

being less than 0.10 feet, and with many less than 0.05 feet. This small difference in 

water level measured may fall within the margin of error for the measurement methods 

used. The only significant gradients measured were in the southwest portions of the study 

area, west of Ferry Creek at well clusters M W - 1 0 1 , MW-102 , MW-104 , and MW-109 

where the differences in water levels between the shallow and deep overburden wells 

were on the order of 1.5 to 2.0 feet. Measurements recorded in the cluster at MW-110 

produced the highest downward gradient, which was over 4 feet, however, this may have 

been an erroneous measurement, and it was not included as a data point for this 

evaluation. Further readings are required to determine the water level status in this 

cluster. 

Slightly upward hydraulic gradients were detected in well clusters MW-207, MW-210, 

MW-212, PC-04, and PC-11; however,, the differences in water levels between the 

shallow and deep wells in the clusters was less than 0.10 feet, and as stated above, may 

be within the margin of error of the measurement technique. 

Upward vertical gradients were also measured between the shallow groundwater in the 

sediments beneath Ferry Creek, and the surface water levels, as indicated in the data for 

piezometers FCP-1, FCP-2, and FCP-3 in Table 2-2. The vertical upward gradient between 

the shallow aquifer and Ferry Creek is consistent wi th the interpretation that Ferry Creek is 

a local discharge area for groundwater, as indicated by the water table contours and the 

trough in those contours in the Ferry Creek drainage area, as shown on Figure 3-2 

(Appendix B). 

A review of previous studies in the study area shows that little data exist concerning the 

characteristics of the overburden (or bedrock) aquifer. Parameters such as transmissivity, 

storativity, and specific yield are not well understood across the study area. Hydraulic 

conductivity can be roughly approximated using boring log descriptions or applying Hazen's 
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method to appropriate grain-size analyses (Freeze and Cherry, 1979). Assuming the 

overburden is homogeneous with an effective porosity of 0.2 and a horizontal hydraulic 

conductivity of 10" 4 m/s (typical for mixed sands and gravels such as stratified drift 

deposits), groundwater f low velocity varies from 0.14 to 1.85 feet per day within the 

shallow overburden and varies from 0.14 to 1.00 feet per day in the deep overburden. 

3.3.3.2 Bedrock Aquifer 

Bedrock underlying the study area is mapped as the Derby Hill Schist, a mainly medium- to 

fine-grained, thinly laminated, greenish-gray to medium dark-gray chloritic muscovite 

schist, which is Lower to Middle Ordovician in age. This rock type is composed mainly of 

quartz, muscovite, chlorite, and sodium plagioclase, wi th accessory minerals (Fritts, 

1965). The boring logs from investigations by HNUS/B&RE within the study area typically 

describe the observed rock core as a foliated, quartz-rich, chlorite-mica-schist, which is 

medium- to coarse-grained, and usually green or gray. In some coring runs, high angle 

schistosity was observed to be common; weathered vertical fractures were also noted. 

The elevation of the top of bedrock varies from a high of approximately 17.7 feet NGVD 

(13.5 feet bgs) at MW-216B, located in the northwest portion of the study area, to a low 

of approximately -129.4 feet NGVD (149.0 feet bgs) at MW-102D, located in the central 

portion of the study area. A "Bedrock Elevations" plan prepared by the Army Corps of 

Engineers TERC contractor, Foster Wheeler (no date) for the Raymark Facility shows that 

the bedrock surface varies significantly over short distances, and contains deep 

depressions and troughs. For example, several of the bedrock depressions and troughs 

beneath the Raymark facility are 30- to 40-feet deep when compared to the surrounding 

bedrock surfaces. The widely varying elevations in the bedrock surface make 

interpretation of the groundwater f low in the bedrock very diff icult. Although there are 

numerous bedrock borings beneath the Raymark Facility that allow a detailed bedrock 

surface to be mapped, there is not enough data beyond the facility to accurately delineate 

the details of the bedrock surface. 
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The top of bedrock is overlain by overburden consisting of till in some areas, and by 

stratified drift in others. The overlying material is significant because the decreased 

hydraulic conductivity of the till deposits limit the hydraulic connection between the 

overburden and bedrock where till is present. EPA has tasked the USGS to prepare a 

representation of bedrock surface topography, and the lateral extent of t i l l ; these items are 

critical for interpreting the water level and groundwater f low characteristics beneath the 

study area. Geological constraints, such as depth to bedrock, presence/absence of t i l l , 

etc., may shed light on the pattern of groundwater discharge into/from the bedrock 

into/from the overburden. 

On December 1 , 1997 a synoptic measurement of water levels was made in monitoring 

wells in the study area, including 25 bedrock wells. As stated above, detailed bedrock 

surface topography and additional bedrock monitoring wells are needed to accurately 

interpret the. groundwater f low conditions within the bedrock; however, Figure 3-4 

presents a preliminary interpretation of the potentiometric surface within the bedrock 

aquifer throughout the study area. Figure 3T4 (Appendix B) indicates that groundwater in 

the bedrock generally f lows to the east-southeast, although there is a trough in the 

potentiometric surface centered around monitoring well MW-212B in the southern portion 

of the site. The trough likely indicates the presence of a transmissive zone within the 

bedrock aquifer, such as along a fault and/or fracture zone, which may serve as a conduit 

for the f low of contaminants within the bedrock. There are no significant groundwater 

divides indicated by Figure 3-4 (Appendix B), although there are ridges in the 

potentiometric surface of limited extent centered around monitoring well PC-15B, and 

around PC-03B and PC-01 B. 

Although less pronounced than in the overburden aquifer, the horizontal hydraulic gradient 

within the bedrock aquifer appears to be higher in the southwest portion of the site than in 

the northeast portion of the site. The hydraulic gradient varies from 0.003 to 0.008 across 

the southwest portion of the site and from 0.002 to 0 .008 across the northeast portion of 

the site. Assuming groundwater f lux is constant throughout the site, this indicates the 
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bedrock aquifer may have a slightly higher trahsmissivity in the northeast portion of the 

site than in the southwest portion. 

Groundwater elevations within deep or intermediate overburden and bedrock monitoring 

wells at the same well cluster location were compared to determine the status of vertical 

hydraulic gradients between the overburden and the bedrock across the study area. The 

differences in water level measurements between the deep or intermediate overburden 

aquifers ranged from 0.01 feet to 2.8 feet, with most differences under 0.20 feet; 8 of the 

23 clusters were under 0 .10, which may be within the margin of error for the 

measurement methods that were used. 

Vert ical . gradients were both upward and downward between the bedrock and the 

overburden aquifers, wi th 9 of the 23 clusters showing upward gradients, 8 of these" had 

slightly higher water levels in the bedrock wells, and 1 (PC-08) showed a 2.8 foot higher 

water level in the bedrock well of the cluster. The clusters showing the upward hydraulic 

gradients are mainly beneath the boundaries of the former Raymark Facility. 

Downward hydraulic gradients • were measured throughout the area, wi th water level 

differences being less than 0.20 feet between the overburden and bedrock wells in a 

cluster, except for the MW-212 cluster, which had a 1.23 foot difference between the 

overburden and bedrock wells. 

Hydraulic conductivity estimations for bedrock are diff icult and open to numerous 

interpretations because bedrock conductivities occur through the fractures and joints in the 

rock, and not through a porous medium, such as sand. A discussion of the bedrock 

hydraulic conductivity will be presented in the Rl. 

3.3.4 Surface Water Hydrology 

The study area is located in the Housatonic Main Stem Regional Drainage Basin. LongN 

Island Sound receives the area's entire drainage, via the Housatonic River. Major surface 
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water features that lie wholly or partially within the study area include Ferry Creek, 

portions of the Housatonic River, and Selby Pond. 

Ferry Creek, the Housatonic River, and Selby Pond are all tidally influenced. The 

Housatonic River is tidally influenced 11 miles upstream of the mouth of Ferry Creek, at 

the Derby Dam in Derby, Connecticut (Weston, 1993). Although tide gates are present at 

the Broad Street crossing of Ferry Creek, these gates are ineffective at preventing 

backwater from high tides from passing upstream into Ferry Creek, therefore, Ferry Creek 

is tidally influenced in the study area (USACE, 1998). Selby Pond is located approximately 

550 feet south of Ferry Creek, and is assumed to exchange tidal f low with Ferry Creek 

through an open drainage channel that connects to a 12-inch internal diameter reinforced 

concrete pipe and tidal creek channel, which then connects wi th Ferry Creek, a tributary of 

the Housatonic River (HNUS, 1997a). 

The Housatonic River is listed as Class SC/SB water. Coastal Marine Surface Waters, w i th 

an average discharge of 3,400 cubic feet per second at its mouth (Weston, 1993). 

The study area is urban, and more than 60 percent covered wi th pavement or under roof, 

and local surface runoff is diverted to storm drains. The Raymark Facility was remediated 

with an impermeable cap, and surface runoff is diverted into storm drains. 

3.4 METEOROLOGY 

The local NOAA Climatological Station is located at the Bridgeport - Sikorsky Airport, 

approximately 2 miles from the study area. For more than 30 years, data from this station 

have been used to describe the climate in the area. A summary of these data is provided 

below. 

The Town of Stratford, Fairfield County, Connecticut is located in a temperate-humid 

climate, characterized by highly changeable weather and large daily and annual 

temperature variations that are influenced by Long Island Sound and the Atlantic Ocean. 
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There are monthly, seasonal, and annual variations in temperature and wind, as well as 

precipitation, which is in the form of both rain and snow. 

July is the warmest month, wi th an average temperature of 73.7 degrees F. Average wind 

speed and direction for the warmest months is 10.2 miles per hour (mph) to the 

southwest. The coldest month is January, wi th an average temperature of 28.9 degrees F. 

Average wind direction and speed for the colder portion of the year is 13.3 mph to the 

northwest. Normal annual precipitation for the area is 41.66 inches of rain, w i th a regular 

distribution throughout the year. Snow fall typically occurs between November and April, 

wi th a mean of 25 inches per year (NOAA, 1993). 
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4.0 NATURE AND EXTENT OF CONTAMINATION 

This section details the type and existence of groundwater contamination under and 

downgradient of the Raymark Facility. Discussion focuses on the nature and extent of 

contamination of volatile organic compounds in the groundwater. 

4.1 Nature and Extent of Groundwater Contamination 

The nature and extent of groundwater contamination at the former Raymark Facility and in 

groundwater surrounding the facility are based on both field screening data and CLP data 

gathered from one round of groundwater sampling conducted in 1997. The field screening 

was conducted during August-September and groundwater sampling for CLP analysis was 

conducted in November-December. The field screening data were collected during the 

advancement of the direct push well points. These direct push well points were advanced 

at the site to assist in locating permanent groundwater monitoring wells. Therefore, the 

direct pushwell data are limited to VOCs and dissolved metals. 

A correlation of the field screening and CLP VOC data was conducted. The results of this 

comparison indicated that the correlation coefficients were above 0.98. The comparison 

memo is presented in Appendix C. Based on the good correlation between the results of 

the screening and the CLP VOC analyses of groundwater samples, the field screening 

results were used to determine the extent of the contamination plume. 

During the CLP analysis, many of the samples were diluted due to high concentrations of 

one or more contaminants. This dilution resulted in elevated quantification limits. For the 

purpose of this technical memorandum, an elevated quantification limit is assumed to be a 

VOC non-detected result above 10 ug/l; many quantification limits were as high as 15,000 

ug/l (PC-02B for tetrachloroethene). In order to not skew the concentrations of 

contaminants upward, all non-detected results at quantitation limits above 10 ug/l were 

removed from the database. 
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Non-detected sample results that have reported limits of 10 and 5 ug/l were included in 

the database. A value equal to one half the quantitation limit, 5.0 and 2.5 ug/l, 

respectively, was used for non-detected compounds. 

The high quantitation limits for non-detected VOCs arise the fol lowing problems: First, the 

range of contaminant concentrations indicated by the plume maps (to be presented in the 

fol lowing sections) probably represents minimum values. Elevated quantitation limit 

samples are typically at or adjacent to source areas. Excluding sample data non-detected 

results with elevated quantitation limits underestimates the range of contaminant 

concentrations because the plume map does not include all the VOCs present. Second, 

the maximum concentrations of contaminants of interest may not be represented on the 

plume maps. . . . . 

The lateral and downgradient extent of the plume may be smaller than these data indicate, 

because the contaminant non-detected concentrations of 10 and 5 ug/l were set at 5 and 

2.5 ug/l, respectively, resulting in a larger plume. \ 

The results of these data analysis are presented below by contaminant. 

4.1.1 Volatile Organic Compounds 

The nature and extent of VOCs detected in groundwater during the 1997 sampling event 

are presented in the following subsections. The extent of contamination is based on the 

distribution of the following site-related contaminants: 

• Tetrachloroethene (PCE) 

• Trichloroethene (TCE) 

• 1-1-1 Trichloroethane (TCA) 

• Vinyl chloride 

• Toluene 
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This list of contaminants was selected based on a review of the Raymark Facility 

analytical results. This technical memorandum only evaluates VOCs as the indicator of the 

groundwater plume. Other contaminants will be discussed in the Rl report. 

4.1.1.1 Tetrachloroethene (PCE) 

Tetrachloroethene was reported as positive results in 40 out of the 331 groundwater 

samples analyzed. Almost half of the non-detected results for PCE (140 samples) are 

greater than 10 ug/l due to analytical limitations (high dilutions) caused by high 

concentrations of other VOCs. Data usability of the non-detected results is limited to 

quantitation limits below or equal to 10 ug/l (151 samples). Therefore, only 57.7 percent 

of the samples analyzed provided usable results. 

The limited number of usable data points impacts the ability of this sampling event to fully 

characterize the nature and extent of PCE. Elevated PCE quantitation limits occurred at 

locations containing high concentrations of other VOCs; within the center of a contaminant 

plume, and/or at suspected source areas. 

PCE concentrations in groundwater samples collected from the surficial aquifer ranged 

from 57J ug/l (DP8-1A-2934) to 0.8J ug/l (MW-112B) and concentrations in the upper 

bedrock ranged from 88J (PC-16B) to 1J ug/l (MW-203D). Tetrachloroethene 

concentrations are presented in Appendix C. The Connecticut Ground Water Protection 

Criteria of 5.0 ug/l, (Reference) was exceeded in 14 of the samples and 5 samples have 

PCE concentrations equal to the Groundwater Protection Criterion of 5.0 ug/l. 

4 .1.1.2 Trichloroethene (TCE) 

Trichlorethene was reported as positive results in 159 out of the 331 groundwater 

samples analyzed. Most of the non-detected results for TCE (100 samples) are greater 

than 10 ug/l due to analytical limitations (high dilutions) caused by high concentrations of 

other VOCs. Data usability of the non-detected results is limited to quantitation limits 
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below or equal to 10 ug/l (72 samples). Therefore, 78.2 percent of the samples analyzed 

provided usable results for TCE. 

The limited number of usable data points impacts the ability of this sampling event to fully 

characterize the nature and extent of TCE. Elevated TCE quantitation limits typically 

occurred at locations containing high concentrations of other VOCs within the center of a 

contaminant plume and/or at suspected source areas. 

TCE concentrations in groundwater samples collected from the surficial aquifer ranged 

from 7,700J ug/l (PC-14D) to 3;0J ug/l (MW-217D) and concentrations in the upper, 

bedrock ranged from 3,200 ug/l, (PC-.12B). to 7.0J ug/l, (MW-1B). Trichloroethene 

concentrations are presented in Appendix C. The Connecticut Groundwater Protection 

Criterion of 5.0 ug/l, (Reference) was exceeded in 136 of the samples and 2 samples have 

TCE concentrations equal to the Groundwater Protection Criterion of 5.0 ug/l. 

4.1.1.3 1-1-1 Trichloroethane (TCA) 

1,1,1-Trichloroethane was reported as positive results in 168 out of the 331 groundwater 

samples analyzed. Forty-five of the non-detected results for TCA are greater than 10 ug/l 

due. to analytical limitations (high dilutions) caused by high concentrations of other VOCs. 

Data usability of the non-detected results is limited to quantitation limits below or equal to 

10 ug/l (118 samples). Therefore, 86.4 percent of the samples tested provided : usable 

.results. 

The limited number of usable data points impacts the ability of this sampling event to fully 

characterize the nature and extent of TCA. Elevated TCA quantitation limits typically 

occurred at locations containing high concentrations of other VOCs, within the center of a 

contaminant plume, and/or at suspected source areas. 

TCA concentrations in groundwater samples collected from the surficial aquifer ranged 

from 80,000 ug/l (PC-02D) to 0.7J ug/l, (MW-102M) and concentrations in the upper 
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bedrock ranged from 185,000 ug/l (PC-02B) to 1J ug/l, (PC-14B). Concentrations of 1-1-1 

Trichloroethane are presented in Appendix C. The Connecticut Ground Water Protection 

Criterion of 200 ug/l, (Reference) was exceeded in 98 of the samples and 2 samples have 

concentrations equal to the Groundwater Protection Criterion of 200 ug/l. 

4 .1 .1 .4 Vinyl Chloride 

Vinyl chloride was reported as positive results in 84 out of the 331 groundwater samples 

analyzed. Almost half of the non-detected results for vinyl chloride (120 samples) are 

greater than 10 ug/l due to analytical limitations (high dilutions) caused by high 

concentrations of other VOCs. Data usability of the non-detected results is limited to 

quantitation limits below or equal to 10 ug/l (127 samples). Therefore, 63.7 percent of 

the samples analyzed provided usable results. ; ; - : 

The limited number of usable data points impacts the ability of this sampling event to fully 

characterize the nature and extent of the contaminants. Elevated vinyl chloride 

quantitation limits typically occurred at locations containing high concentrations of other 

VOCs, within the center of a contaminant plume, and/or at suspected source areas. 

Vinyl chloride concentrations in groundwater samples collected from the surficial aquifer 

ranged from 680 ug/l (PC-14S) to 0.8J ug/l (MW-104M) and concentrations in the upper 

bedrock ranged from 97 ug/l ((PC-12B) to 1J ug/l (PC-03B). Vinyl chloride concentrations 

are presented in Appendix C. The Connecticut Groundwater Protection Criterion of 

1.0 ug/l , (Reference) was exceeded in 79 of the samples and 4 samples have 

concentrations equal to the Groundwater Protection Criterion of 1.0 ug/l. 

4.1.1.5 Toluene 

Toluene results from three samples were rejected during data validation. Toluene was 

reported as positive results in 50 out of the 328 remainder groundwater samples analyzed. 

Almost half of the non-detected results for toluene (133 samples) are greater than 10 ug/l 
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due to analytical limitations (high dilutions) caused by high concentrations of other VOCs. 

Data usability of the non-detected results is limited to quantitation limits below or equal to 

10 ug/l (145 samples). Therefore, 59.4 percent of the samples tested provided usable 

results. 

The limited number of usable data points impacts the ability of this sampling event to fully 

characterize the nature and extent of the contaminants. Elevated toluene quantitation 

limits typically occurred at locations that contained high concentrations of ,other VOCs, 

within the center of a contaminant plume, and/or at suspected source areas. 

Toluene concentrations in groundwater samples collected from the surficial aquifer ranged 

from 170,000 ug/l (PC-04S) to. 1.1 ug/l, (AA-DPA3-2-2025) and concentrations in, the 

upper bedrock ranged from 6J ug/l (MW-4B) to 3J ug/l, (PC-14B). Toluene concentrations 

are presented in Appendix C. The Connecticut Ground Water Protection Criterion of 

1,000 ug/l, (Reference) was exceeded in seven of the samples. 

4.1.1.6 Total VOCs 

The extent of the groundwater contamination was estimated by using the total 

concentration of VOCs detected at each sampling location. These data include both the 

CLP and field screening data. This approach was used to help provide a more complete 

picture of the plume size and orientation given the limitations in the data caused by the 

detection limits. Analyzing the available data, it was determined that no single VOC was 

dominant throughout the study area. Most of the VOCs within the study area were also 

identified on the Raymark Facility. 

The groundwater total VOC plume evaluation consists of preparing three horizontal slices. 

Slice No. 1 was constructed at elevation -20 NGVD, (1929), Slice No. 2 was constructed 

at elevation -60 NGVD, (1929), and Slice No. 3 was constructed at elevation -100 NGVD, 

(1929). The slices have been constructed in this manner until the surficial and bedrock 

geology sections are completed by the USGS. A limitation in selecting the location of the 
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slices based on elevation is that each slice contains data from both the overburden and 

bedrock aquifers. This is due to the high amount of bedrock relief, i.e. deep valley and 

shallow bedrock. This mixing of overburden and bedrock data points has to be kept in 

mind during the evaluation of the plume maps presented in this section. When the geology 

section for the Rl report is completed, the plume maps will be updated using selected 

hydrostragraphic units. 

Slice No. 1 (Elev. -20 ft) 

The total VOC concentration plume for Slice No. 1 is presented on Figure 4-1 

(Appendix B). Slice No. 1 consists mostly of overburden data points. The areas 

containing bedrock data points include the northeast boundary of the Raymark Facility and 

an area of elevated bedrock along Willow Avenue. 

A review of Figure 4-1 (Appendix B) indicates that there are three total VOCs hot spots 

within the plume. The northern-most hot spot is located in the vicinity of the toluene spill 

(toluene concentration of 1 70,000 ug/l in monitoring well PC-04S) located in the northeast 

portion of the Raymark Facility. It should be mentioned here that the highest 

concentration represented graphically in Figure 4-1 (Appendix B) is much less that the 

reported concentration at PC-04S. This is because the elevation of the horizontal plume 

slice is below the elevation of the monitoring well PC-04S. 

A second hot spot is located within the Raymark Facility property at its southwest corner. 

This hot spot is believed to be associated with lagoons 1 , 2, and 3 or other activities at 

this portion of the site. Concentrations of total VOCs are lower compared to the northern 

plume. This may be related to the type of site activities and or the time when these 

activities occurred. 

The third hot spot is located south of the Raymark Facility centered south of Interstate 95 

in the vicinity of the intersection of Ferry Boulevard and Homestead Avenue. This hot spot 

is also believed to be associated, in part, wi th the Raymark Facility because the north 
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trailing edge extends onto the Raymark Facility. However, it is also possible that some of 

the contaminants detected in this hot spot may be associated wi th other sources. 

Slice No. 1 was also compared to the water table map presented on Figure 3-2 

(Appendix B). A comparison of these figures indicates that in general the shape of the 

plume and the hot spots is consistent wi th the suspected source areas and the general 

groundwater f low directions toward Ferry Creek. There are some areas that are 

anomalous, such as the western edge of the total VOC plume at the Stratford Shopping 

Center. This portion of the plume is cross gradient from the Raymark source area. The 

northern edge of the plume extends beyond the plume area expected based on the 

interpreted groundwater f low directions. The northwest edge of the plume extends 

upgradient and off the Raymark Facility. 

Slice No. 2 (Elev. - 60 ft.) 

The total VOC concentration plume for Slice No. 2 is presented on Figure 4-2 

(Appendix B). Slice No. 2 consists mostly of bedrock data points. The areas containing 

overburden data points include the southern end of the plume near the intersection of Ferry 

Boulevard and Ferry Creek and the northern boundary of the Raymark Facility. 

A review of Figure 4-2 (Appendix B) indicates that the plume area is somewhat smaller 

than the Slice No. 1 plume and that an elongated hot spot is located in the vicinity of the 

intersection of Ferry Boulevard and Interstate 95., This elongated hot spot is orientated 

roughly along a northeast to southwest line. 

Slice No. 2 indicates a more diffuse plume compared to Slice No. 1 and extends further 

into the Ferry Creek area south of Ferry Boulevard. This plume appears to be somewhat 

larger at the 5,000 ug/l isoconcentration and a lower maximum concentration compared to 

Slice No. 1. This larger apparent area of 5,000 ug/l may be due to this slice being deeper 

in the aquifer system and therefore farther from the source areas. The farther from the 

source area, the greater the dilution of the dissolved contaminants. This interpretation of 

RI98163D 4-8 Raymark - Ferry Creek, 0U2 



DRAFT 

the plume will have to be refined when the bedrock and overburden geology section for 

the Rl has been completed. 

Slice No. 2 was also compared to the deep overburden aquifer groundwater map presented 

on Figure 3-3 (Appendix B). A comparison of these figures indicates that in general the 

shape of the plume and the hot spot is consistent wi th the suspected source areas and the 

groundwater f low directions toward Ferry Creek. There are some areas that are 

anomalous, such as the western edge of the plume at the Stratford Shopping Center. This 

portion of the plume is cross gradient from the Raymark source area. The northern edge of 

the plume extends beyond the expected plume area based on the interpreted groundwater 

f low directions. The northwest edge of the plume extends upgradient and off the Raymark 

Facility. 

Slice No. 3 (Elev. -100 ft) 

The total VOC concentration plume for Slice No. 3 is presented on Figure 4-3 

(Appendix B). Slice No. 3 consists mostly of bedrock data points. The areas containing 

overburden data points are limited to the southern end of the plume near the intersection 

of Ferry Boulevard and Ferry Creek. 

A review of this figure indicates a large hot spot located in the vicinity of Lagoon No, 4 . 

This hot spot extends west to the edge of the Raymark Facility and south where it 

approaches Interstate 95. The plume extends south of Interstate 95 and toward the 

intersection of Ferry Creek Boulevard and Ferry Creek. 

A review of bedrock groundwater map. Figure 3-4 (Appendix B), indicates that the plume 

does in general fol low the groundwater f low direction. One exception is the contaminants 

detected at the Stratford Shopping Center located west and cross gradient. 

A comparison of the three slices indicates that, in general, the plumes' size decrease the 

deeper the plume. This interpretation should be used wi th caution because there are fewer 
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deep data points. This decrease in deep data points could play a role in the apparent 

decrease in the plume size wi th depth. This is especially true when it is realized that most 

of the bedrock data is limited to the upper portion of the bedrock. 

4.1.2 Other Groundwater Contaminants 

The extent of other groundwater contaminants, . semi-volatile organic compounds, 

pesticides/PCBs, and metals will be discussed in the Rl. This technical memorandum only 

evaluates total VOCs because these contaminants represent the largest database; VOCs 

are easily screened in the field and were used to determine the location of permanent 

groundwater monitoring wells. The groundwater ̂ analytical results for other contaminants 

are presented in Appendix C. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

This section presents the conclusions and recommendations for additional work. These 

conclusions and recommendations may be revised when the geology section has been 

completed by the USGS. 

5.1 Conclusions ^ 

I 

An evaluation of the overburden and bedrock geology is being prepared by the USGS for 

the Rl. When this evaluation and presentation of the site-specific geologic conditions are 

completed, a more complete understanding of the nature and extent of the contaminants 

can be prepared. Using the geologic information, hydrostratigraphic units can be assigned 

and the groundwater f low system can be better evaluated and compared to the 

contaminant distribution. 

Because the complete evaluation of the geologic conditions of the site is not yet available, 

the VOC data have been analyzed using a general approach, i.e. by evaluating horizontal 

slices through the site. This approach resulted in including chemical data from both the 

bedrock and overburden, which provides a general understanding of the nature and extent 

of the contaminants. The nature and extent of the contaminants xwill be revised based on 

the geologic data when those data are finally presented. 

The groundwater conclusions that can be reached from currently available data are as 

fol lows: 

• Groundwater, in general, f lows south from the Raymark Facility toward the Spada 

Property and Ferry Creek, a potential groundwater discharge area. 

• The VOC contaminants of concern have been released at the Raymark Facility 

under the OU1 Rl. 
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• The contaminants of concern have also been released at other sites in the vicinity 

of the Raymark Facility. 

• The exact concentration of the VOC contaminants has been masked, to some 

degree, by elevated quantitation limits caused by high concentrations of other 

VOCs. 

• The extent and/or source of the contaminants upgradient of the Raymark Facility 

is not known. The cross-gradient extent and/or source of the contaminants at the 

northeast corner of the Raymark Facility (the Dock Property), and southwest of 

the Raymark Facility under the Stratford Shopping Center is not fully understood. 

These interpretations are applicable to both the overburden and bedrock aquifers 

in these areas. 

• The hydraulic connection between groundwater and surface water has not been 

evaluated. • 

• The distribution of contaminants within both the overburden and bedrock aquifers 

needs to be refined when the geology section of the Rl is completed. This 

refinement is expected to include dividing the • overburden into units such as 

aquitards and aquifers. 

5.2 Recommendations 

It is recommended that additional work be conducted at the site. This proposed work will 

provide data to determine the maximum extent of the contaminants in both the overburden 

and bedrock aquifers. 

The proposed additional work is presented below: 
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• A complete groundwater sampling round should be conducted. Analytical methods 

or multiple analysis should be selected that will produce lower quantitation limits for 

contaminants of interest. These alternate methods could be used at monitoring 

well locations where the current data indicate high concentrations of one or more 

VOCs. 

• At least three monitoring well clusters should be installed between the Housatonic 

River and Ferry Boulevard south of the Dock property. These wells will provide 

groundwater elevations that can be used to supplement the existing groundwater 

monitoring network. The objective of these wells is to determine if the Housatonic 

River is a discharge or recharge point for groundwater within the study area. 

• Additional groundwater monitoring well clusters, (at three locations) shou ld : be 

installed in the vicinity of the Stratford Shopping Center. These clusters should 

include both overburden and bedrock wells. A t present, the source of the 

contaminants detected at the shopping center is not known. A review of the 

current groundwater maps and the VOC data does not provide an explanation for 

the source of these contaminants. These proposed well clusters would provide 

data to evaluate the nature and potential source or sources of these contaminants.: 1 

• The upgradient groundwater f low directions and contaminant distribution should be 

evaluated wi th a series of monitoring wells. Groundwater contaminants have been 

detected upgradient of the Raymark Facility at Contract Plating and along Frog Pond 

Road, located north of the toluene plume. 

• A bedrock monitoring well should be installed on the Morgan Francis property. The 

current data indicate bedrock contaminants upgradient of the property and across 

Ferry Boulevard. These bedrock monitoring wells have total VOCs concentrations 

in the thousands of ppb range. The southern extent of these contaminants and the 

ultimate discharge point of the contaminants has to be determined. It is estimated 

that three monitoring well clusters need to be installed downgradient of the Morgan 
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Francis property and one bedrock w e i r installed on the Morgan Francis property. 

After an evaluation of the data gathered from the proposed monitoring wells, the 

ultimate discharge point of the bedrock contaminants can be estimated and that 

location evaluated by installing groundwater monitoring wells. 

• Hydraulic conductivity testing should be conducted at overburden and bedrock 

monitoring wells. These tests will provide data to be used in the hydrogeology 

section to aid in selecting hydrostratigraphic units. 

• Short term, 12 hour, aquifer tests may be needed at selected locations. The 

objective of these tests is to determine the nature of the hydraulic connection 

between the bedrock and overburden aquifers. These tests should be conducted in 

areas that do and do not have till overlying the bedrock. The number and location 

of these tests should be determined when the geology section of the Rl has been 

completed. 

• A tidal influence study should be conducted using the .proposed monitoring well 

clusters adjacent to the Housatonic River, select monitoring wells on the Spada 

property, and overburden and bedrock monitoring wells located on or in the vicinity 

of the Morgan Francis property. The objective of this study is to evaluate what 

influence changes in surface water elevation, caused by tidal f luctuation, have on 

groundwater f low directions and rate. A tidal study will also provide data to 

evaluate the hydraulic connection between the groundwater and surface • water 

bodies. The tidal influence study should include monitoring the surface water 

elevation in Ferry Creek, the Housatonic River, and Long Island Sound. 

• The actual number and location of the proposed monitoring wells presented here 

should be refined when the USGS has completed evaluating site-specific geologic 

conditions. When the site-specific geologic conditions have been evaluated, a more 

complete and precise evaluation of the groundwater f low directions and 
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contaminant transport can be performed. This evaluation should be performed 

before monitoring well locations are selected. 
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APPENDIX A 
BORING AND WELL CONSTRUCTION LOGS 



BORING LOG FOR: Phase 1 Groundwater Investigation * i 
PROJECT NO: 7607*0320 
LOGGED BY: ^ IflMA* TRANSPRIBED BY: 
DRILLED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: 

BORING NO.: 206*1 
START DATE: kf-Zl'TJ 

\NSCF 

ELEVATION FROM: 

COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

PID 
PER 
6" 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 

(TO 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATT 
CHGJ 
WELL 

PROP!. 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD' 

[PID, Jar HS) 

10 

XL 

IH 

It 

~o~b~ 

IT 
or - H t-T 

0 ^ 

ft 

4*r 
TVMTI 

ML 

JUL. 

or s-2 

fl e 

TO 

TYPE OF DRILLING RIG: Sonic 
METHOD OF ADVANCING BORING: 8" • 8" vibrate, spin. . and wash 
METHOD OF SOI L SAMPLING: 4* vibrate • apln 
METHOD OF ROCK CORING; 4" vibrate • spin + wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: TObtA 

PAGE: _ J of j 



I -

BORING LOG FOR: 
PROJECT NO: 
LOGGED BY: 

Phase 1 Groundwater Investigation 

CoVhpany/Drill 
TRANSCRIBED BY: 

DRILLED BY (Cornpanv/Drillert: Alliance TH 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO. : 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

PID 
PER 
6" 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 

(") 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATT. 
CHGV 
WELL 
PROPL 

<"> 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 

nock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD" 

[PID, Jar HS] 

11 

vi 

3A-

JLiL 

JL4_ 

16* SrM 

Uf w 

<)T*f 

Ski 

10 r 

1'1 

TYPE OF DRILLING RIG: Sort'lC 
METHOD OF ADVANCING BORING: 6* + 8" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4* vibrate • spin 
METHOD OF ROCK CORING: 4" vibrate • spin • wash 

and wash 

Pit) c*A cV^X. Tt WiA*.*p*k 1 ° o r r w , W i M ( fP> T * » B * * f l w 

" " " afV^ ft* " lllj 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

TP* I* 

BORING NO.: 7,0 6 * 1 

PAGE: ^- of 3 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: Jt-l\JU* TRANSCRIBED BY: 
DRILLED BY fComoanv/Drillen: Alliance/"X 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

\o-rr~i 
BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. W E L L NO.: 
C H E C K E D B Y : 

DEPTH 
(FEET) 

PID 
PER 
6~ 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 

OS 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 
PROFT. 

(ft) 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 

(moisture condition; odors; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD » 

[PID. Jar HS] 

VK 
5W 

2,4 

5 
.H 

TYPE OF DRILLING RIG: Sonic 
METHOD OF ADVANCING BORING: 6" • 8" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4* vibrato • spin 
METHOD OF ROCK CORING: 4" vibrate • spin • wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: 1 0 i h \ 

PAGE: 3 of ^ 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: Tot f^t,\\o 

BORING NO.: 
START DATE: l6~'<?~ ? T 

DRILLED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY:. 

fe™ 1* \\ ELEVATION FROM: 

COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

PID 
PER 
6" 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENQ. 

(It) 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROF'L 
JUL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 

HARD. 
CLR 

MATERIAL 
CLASSIFICATION 

uses 
Of 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
reck weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD" 

[PID, Jar HS] 

1 

12 

14 

16 

£4 
L5_ 

13" S-1 
0 b 

Saw" SP fl 
7 5 y 

E9t,0-t'b}* •< f ee* «+• 

W s U f c -f"'#m s"-f«*» 

fcfc i l A . 

© \ltb,i * l h i / 

of wjoUoirf Y«J«( 

1.6 
7 v S-3 

TYPE OF DRILLING RIG: Sonic 
METHOD OF ADVANCING BORING: 6" + 8" Vibrate, spin, 
METHOD OF SOI L SAMPLING: 4' vibrate + spin 
METHOD OF ROCK CORING: 4' vibrate • spin • wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: 

PAGE: _ | of C> 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: TRANSCRIBED BY:. 
DRILLED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

* BORING NO.: 
START DATE: 16 - (o-T7 
COMPLETION DATE: 
MON. WELL NO* 
CHECKED BY: 

DEPTH 
(FEET) 

i i 

PID 
PER 
6" 

(PPm) 

SAMP 
REC. 

/ 
SAMP 
LENS. 

_15L_ 

SAMPUNQ 
TIME 
& 

SAMPLE NO. 
(QA/QC STATUS) 

DEPTH 
MATT 
CHG7 
WELL 

PROFT 
(") 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition! odors; 

f a n I n n l n • ! n t * m m \ t l n n i l w l -

DBOIODCB CwSSlllUIUOfif 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD" 

(PID, Jar HS) 

ii. 

10 

11 

11 

1<o 

2« 

^0 

12 

1.0 
OS 
1H.0 

7-0 

J12_ 

Mi 10 |H'° S-M 

£oJ> 
108 

•U3-

101 

f-*^ $r\fJj> ^ fc,\V hi y»y<) 

() w«^t 

T"-C ) S o ^ j j ^ w l / W * / ) ^ V rr-

5'A» 
S£ 

sit 

TYPE OF DRILLING RIG: Sonic 
METHOD OF ADVANCING BORING: 6" • 8" vibrate, spin. 
METHOD OF SOI L SAMPLING: 4' vibrate • spin 
METHOD OF ROCK CORING: 4" vibrate • spin • wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: 1 / n 

PAGE: ^~ of ^ 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: \ 0 1 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

hi 

PID 
PER 
6* 

(Ppm) 

TEL 

SAMP 
REC. 

/ 
SAMP 
LENG. 

(51 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATT 
CHGJ 
WELL 

PROFL 
(21 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock waatherlng; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

[PID, Jar HS] 

1% 

^0 

11 

JJL 
JLL 

HE 
101 

11 

3£ 

i n 

IMP p 
'(0/ 

/io 

2.T-

3k 

sr 
19.1 

TYPE OF DRILLING RIG: SOfliC 
METHOD OF ADVANCING BORING: 5* • B" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4* vibrate • spin 
METHOD OF ROCK CORING: 4' vibrate • spin • wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: 107 

PAGE: of & 



BORING LOG FOR: Phase 1 Grounder Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: 1«ty WiWo TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance/ <2c~ 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: 1.01 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

i l l 

PID 
PER 
F 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENO. 
12) 

SAMPLING 
TIME 
& 

SAMPLE NO. 
(QA/QC STATUS) 

DEPTH 
MATT 
CHG7 
WELL 

PROFL 
m 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condUon; odors; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD" 

[PID, Jar HS] 

So 

•ST. 

58 

i -L±. 

J i . 
i£_ 
_LX 

it 
I E 
it>,o 

15 S-7 

-LA. 

^ 1 

HE 
JLL 

S i 
ho 

0.15" 

TYPE OF DRILLING RIG: SOfliC 
METHOD OF ADVANCING BORING: S* + 8* vibrate, spin, 
METHOD OF SOI L SAMPLING: 4" vferate • spin 
METHOD OF ROCK CORING: 4* vibrate • spin • wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: Phase 1 Groundwater Inveslloallon 
PROJECT NO: 7607*0320 
LOGGED BY: 1^. ¥ \ L \ , TRANSCRIBED BY:. 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

BORING NO.:_ 
START DATE: _ 

Z.Q7 

Alliance/ In Y)"\\\ 
ELEVATION FROM: 

COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

PID 
PER 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENQ, 

-J3L-

SAMPUNG 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATT. 
CHGV 
WELL 
PROFL 

(22 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 

HARD. 
CLR 

MATERIAL 
CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
Qeoh'Olrtl ftawrtflf itlon; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD-

[PID. Jar HS] 

70 

11 

1H 

1% 

SO 

S-7 MO 

XX 

fat 

E - L i . 

,o 

I X 

IX l .b \r s-1 
CX 

TYPE OF DRILLING RIO: Sonic 
METHOD OF ADVANCING BORING: 8" • 8" vibrate, spin. 
METHOD OF SOI L SAMPLING: 4" vibrate • spin 
METHOD OF ROCK CORING: 4" vibrate • spin •. wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: 2.07 

PAGE: 5" of C 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: >•<- *nli> TRANSCRIBED BY: 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

Alliance/ ft am M \ 

DEPTH 
(FEET) 

ft 

1M 

ELEVATION FROM: 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

PID 
PER 
6" 

(ppm) 

±t 
121 
XX 

• r 7 

JUL. 

SAMP 
REC. 

/ 
SAMP 
LENQ. 

(") 

SAMPUNO 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

s-

r s-io 

DEPTH 
MAT! 
CHGJ 
WELL 
PROF'L 
_J5L_ 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

CI 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological dssslflcation; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD-

[PID, Jar HS) 

TYPE OF DRILLING RIG: Sonic 
METHOD OF ADVANCING BORING: 6" • 8" vibrate, spin. 
METHOD OF SOI L SAMPLING: 4" vibrate • spin 
METHOD OF ROCK CORING: 4" vibrate • spin • wash 

and wash 

Brown & Root Environmental 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

**\oVr»p| Y\^8 *MA^ lH\2.7t| &<M V d "•tex+Ji 

BORING NO.: 2 ^ 7 

PAGE: ^ of 6 



BORING LOVi FOR: r*«t«- J- G n * ~ i ^ W t J ^ / ^ ^ i - ^ ^ L ^ , ^ / W J T K " Opal 

PROJECT NO: 7*01 » 0 3 g . d 
LOGGED BY: :Tct- i"U-»g TRANSCRIBED BY: " 
DRILLED BY (Company/Driller): 4 LLtM*cS , 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

10% BORING NO.: 
START DATE: < ? - t V * 7 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATT. 
CHG7 
WELL 

E t 

SOIL i l *v . 
PCNOmi? 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock wmLtwnty; 6tc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

XL 

i i . 

"5T 
0.0 't Of' S-1 

O, fl 

~0~0~ 

0 .0 

O.O 
»0 01* S-2 

0 0 

0 . 0 

0 0 

g o 

0 - 0 

O O 

1.0 

1L 

7*f0S»il 

SM 
^ U < / v » <»i'| 

8|PV1 

r 
TYPE OF DRILLING RIG: fOr^l*-

METHOD OF ADVANCING BORING: V'^frfc- * W * - * ^ 1 V 
METHOD OF SOI L SAMPLING: VI * * p ( * 
METHOD OF ROCK CORING: yibr»f«. » 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: p\»c%Wtj Ty^, tV-»f , t t e o U t t 

BORING NO.:_2fl£ 



BORING LOvi FOR: fl.tc. J- Gr+»~*^.Wt X ^ ^ » ^ , (^f^o^rS OfrpX 
PROJECT NO: _££pJ#O2P.0 
LOGGED BY: "Tot, M&l|« TRANSCRIBED BY: 
DRILLED BY (Company/Driller):. 
GRD. SURFACE ELEVATION: 

DEPTH 
(FEET) 

PIP 
SMvVS 

PER 
SAMP 
REC. 

/ 
SAMP 
LENO. 

1ESX 

ELEVATION FROM: 

BORING NO.: 
START DATE: 4-11-17 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological dsssificatton; 
cock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

7.0 

12 

74 

26 

2% 

30 

TV 
O lro s-3 

0 3 
" O T 

T J 
_2J_ 
O-o 

0.0 

o.o 

0 .0 

"0T6~ 

T7T 

CrouJ»> 
(f)flhA »hA Si If. 4***. b-<)<~*,+*n> ef»4 SM 

t 

4 
IK OK* (f)Seri -JAM-

5l4o)Wtjy rvwr* 5; If 

0,c0 

0.0 

BORING NO.: 9 6 T 

TYPE OF DRILLING RIG: ^ O M I ^ 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LovS FOR 
PROJECT NO: Qtol » o i ? - 0 
LOGGED BY: 3r«- IrAttto TRANSCRIBED BY: 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

ALltAfcS 
ELEVATION FROM: 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENQ. 

SAMPLING 
TIME 

a 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MAT! 
CHG7 
WELL 
PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

mmmm® uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

3T 

36 
6/10 ioffl S-5" 

5/M 

MO 

HI 

Vslk* 
8 ^ 

O.O 

M6 

MS 

VAT' 
M 5 » H A «|r«vd (ji-WK-iJ-^^V, 

LT-

hp/if 

TYPE OF DRILLING RIG: fb\*Z<-

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING UA» FOR: fl. 
PROJECT NO: QUI f o ^ O 
LOGGED BY: T « i 1*^0 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: 
A UCAfce 

ELEVATION FROM: 

BORING NO.: ~̂ _ 3 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

BLOWS 
PER 

, 6" 

SAMP 
REC. 

/ 
SAMP 
LENQ. 

SAMPLING 
TIME 

ft 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATt 
CHG7 
WELL 

PROPL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
i MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
Oootoflteal classification* 
rocktrasthofing; ste.) 

FIELD 
SCREENING 

DATA 
METHOD -

fo 

51 

5H 

S-6 [c*t) 
9.0 

T V - £ 2-

51̂  sr.Y 

(0 

to. 

32: 6U 3.<? 

1.7 

321 
ji4_ 

T7T 
"5T 

n^/y... 

5 
TYPE OF DRILLING RIG: fOjJJC 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOi i FOR: fl. 
P R O J E C T NO: #-Q"3p. 0 
LOGGED BY: ^01 yVt\\tt 

.: 2Pl 

TRANSCRIBED BY: 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

A LtPu+ce 
ELEVATION FROM: 

BORING NO 
START DATE: ^lA-'M 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

6C 

no 

no 

1L 

it 

BLOWS 
PER 
6" 

2Ju2-

20 

JUL 
IP-* 

S H E 

10 A . 

SAMP 
REC. 

/ 
SAMP 
LENQ. 

y ^ i o c 

z 

SAMPUNQ 
TIME 
& 

SAMPLE NO. 
(QA/QC STATUS) 

0 5^ 

DEPTH 
MATL 
CHG7 
WELL 
PROFX 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

25%RQt> 

CLR 

»*><kQn>vl>\ ^T»*MA ¥0 

MATERIAL 
CLASSIFICATION 

35 

uses 
or 

ROCK 
BRKN 

6-10 

REMARKS 
(mobture condition; odors; 

rodc weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD" 

fP/p/>r"v>} 
H2 

H<6 

14 

TV 

TYPE OF DRILLING RIG: ^ O f J I C 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

BORING NO.: U> % GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: Phase 1 Groundwater Investigation BORING NO.: SS"^0<\ 
PROJECT NO: 7607*0320 
LOGGED BY: / i M l W ^ f f < v n ^ TRANSCRIBED BY: fi G ->U<U 
DRILLED BY (Company/Driller): Alliance lAeH »ALL 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

START DATE: to/T/4n 
COMPLETION DATE: 
MON. WELL NO.: JUfc/^olPrS 
CHECKED BY: 

DEPTH 
(FEET) 

PID 
PER 
6" 

(ppm) 

E E 

SAMP 
REC. 

/ 
SAMP 
LENO. 
101 

SAMPLING 
TIME 

a 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHG7 
WELL 

PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geologlcaJ dassiflcation; 
rock weathering; ate.) 

FIELD 
SCREENING 

DATA 
METHOD » 

[PID, Jar HS] 

2_ 

•s 

M 

2_ 
( 

7 

1_ 
f 

10 

i!_ 

J2_ 

16 

£'1 , 14?° 
I 

2 
M< 0 

16 It fa 
U2JL 

5 T k>kfa 
i t 
17-3 

10 

^ • 1 
~5?T 

3JJL 

lb 

Alot-Hy F-CAi ffrfO, Se/**. F</X 

»r»»/ 

'iff f-

rv\MQ, Ofr&i, c f t e y , ^ . I ry CWvxf 

Old- III* 

rt>o (\<u» w^UnVJt^ 0-y A» N- « »i. l« s> 

+ « 1 it PT 

TYPE OF DRILLING RIG: SoniC 
METHOD OF ADVANCING BORING: 6" • 8" vibrate, spin, and wash 
METHOD OF SOI L SAMPLING: 4" vibrate • spin 
METHOD OF ROCK CORING: 4" vibrate • spin + wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

bs>V** L»r^. C ~ , J U ^ K b a r Co> OXZO OH l * k t * M (OOP 

BORING N O . : _ f £ * o £ _ 

PAGE: 1 of 5" 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: »lf.ii«W.fl Awn^ TRANSCRIBED BY: %>1<U* 
DRILLED BY (Company/Driller): Alliance / 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: S & ^ C ^ 
START DATE: to/r /y? 
COMPLETION DATE: K>/*/y7 
MON. WELL NO.: rW2~t>M\-S 
CHECKED BY: 

DEPTH 
(FEET) 

If 

PID 
PER 
6" 

(PP«n) 

SAMP 
REC. 

/ 
SAMP 
LENO. 

(IS 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHG7 
WELL 

PROF*L 
_J5L_ 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL , 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD" 

[PID, Jar HS] 

Al. 

J i ­
l l 

2o 

21 

_ 2 i . 

as 

31 

10 

>1 

r J p 

it 
(0-1 

SAO 
1-7 

f-o 
n.i 

ii/» 
10.( 

_vk-
po 

^ftrV(?/ mcA 

9R. silty rflcJ X<r̂ g 5/^7 

C I * 

4 16 

-jo.r-?3> 

BORING NO.: 5Q9-0<? 

PAGE: 9- o\ 5 

TYPE OF DRILLING RIG: Sonic 

METHOD OF ADVANCING BORING: fT • 8* vibrate, spin, 
METHOD OF SOI L SAMPLING: 4" vibrate • spin 
METHOD OF ROCK CORING: 4" vibrate • spin • wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING L O G F O R : Phase 1 Groundwater Investigation 
P R O J E C T NO: 7607*0320 
L O G G E D BY: J>lfr*A*"/A /»w.»n~~i» 
DRILLED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: jAS OklA*** 

BORING NO.: $63-0 3 
START DATE: io trim 

ELEVATION FROM: 

COMPLETION DATE: 
MON. WELL NO.: r^^cd&t-S 
CHECKED BY: 

DEPTH 
(FEET) 

72 

2L. 

to 

JL 

Ha 

Mi 

-Hi. 

J i i . 

-ill. 

PID 
PER 

F 

(ppm) 

»0 

rJt> 
ML 

JUL. 
cr 

t>0 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SSL. 

io 

SAMPUNO 
TIME 

a 
SAMPLE NO. 

(QA/QC STATUS) 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

f,lry r U * 5"̂ rVJ> 

t 

uses 
or 

ROCK 
BRKN 

REMARKS 
{fnotstufs oooolbon*, odors; 

nxkwsfltnStinp̂  etc.) 

FIELD 
SCREENING 

DATA 
METHOD-

[PID, Jar HS] 

-57* r-«o 

y o - W J - i " 

ory* 1 

TYPE OF DRILLING RIG: Sonic 
METHOD OF ADVANCING BORING: 6~ • 6" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4* vibrate • spin 
METHOD OF ROCK CORING: 4" vibrate • spin • wash 

and wash 

Brown & Root Environmental 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: SO^oq 

PAGE: ~? of $ 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: y3(f.U^/yj /^c.n^* 
DRILLED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: Ok t<U* 

ELEVATION FROM: 

DEPTH 
(FEET) 

PID 
PER 
6" 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENO. 

w 

SAMPLING 
TIME 

S 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHQV 
WELL 

PROFL 
(") 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

BORING NO.: i 
START DATE: lotiiVI 
COMPLETION DATE: 
MON. WELL NO.: ^ ^ a 8 n 
CHECKED BY: 

uses 
or 

ROCK 
BRKN 

REMARKS 
{mohtun condition* odors. 
Ototopiĉ  frTtsiriflrMWi; 
rockwoslhsflno^ etc.) 

FIELD 
SCREENING 

DATA 
METHOD-

(PID, Jar HS] 

5J 

i c«^r 

fa* 7̂e<J f AMP 

'1 

_2£_ 
t i 

fr* 

Op/"* 

0 fp**-

-£f_ 

61 

$-*7 Hi* 

<?(* 

*o.o 
-?o-l 
U-5 
» 0 | 

A. 

5m 

S / 9 

BORING NO.: 5 8 ^ 1 

PAGE: W of 5 

TYPE OF DRILLING RIG: Sonic 

METHOD OF ADVANCING BORING: 6* • 6* vibrate, spin, 
METHOD OF SOI L SAMPLING: 4* vibrato • spin 
METHOD OF ROCK CORING: 4" vibrate • spin • wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: Alh****)A /»wt~»* i 
DRILLED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: /iS OkliUs 

ELEVATION FROM: 

BORING NO.: $67Jo<\ 
START DATE: \olr1W 
COMPLETION DATE: 
MON. WELL NO.: r w ^ & i - S 
CHECKED BY: 

DEPTH 
(FEET) 

I I . 

PID 
PER 

F 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHG7 
WELL 
PROFX 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 

reck weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD • 

[PID, Jar HS] 

no 

>IT° 

/inr 

c-io 

c - i i 
| 2 ? 0 

5? 

5r*w 

(r-i<\ °ff>" 

TYPE OF DRILLING RIG: Sonic 

METHOD OF ADVANCING BORING: 6**B" vibrate, spin, and wash 
METHOD OF SOI L SAMPLING: 4" vibrate • spin 
METHOD OF ROCK CORING: 4' vibrate • spin + wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: p ^ ^ . ^ ' ^ ^ ^ ^ ^ U h < _ ^ ^ J . 

BORING NO.: s a ^ o q 

PAGE: 5 of -5 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: 1 L t fay\\Q 
DRILLED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: 

SAMPLING 
TIME 

ft 
SAMPLE NO. 

(QA/QC STATUS) 

TRANSCRIBED BY: 

BORING NO.: . 
START DATE: |6-t6-TT 

ELEVATION FROM: 

COMPLETION DATE: 
MON. WELL NO.: 7J c P. r~> 
CHECKED BY: 

DEPTH 
MATL 
CHGJ 
WELL 
PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition: odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

[PID, Jar HS] 

. tilts 

vhfr ?tec*>+ Cf^iUk U*f/> ^.'U^»TT^ fi)\ 
1 
Dry 

5f 
ox r 

I ' - rV t r 7 

9V 

P. taffi; i IV . n„ y a ^ j 

v 

3P 
TYPE OF DRILLING RIG: Son ic 
METHOD OF ADVANCING BORING: 6-4-8* vibrate, spin, and wash 
METHOD OF SOI L SAMPLING: 4* vibrate + spin 
METHOD OF ROCK CORING: 4* vibrate • spin + wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: *M<7 

PAGE: _ | of 3 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: 1c KJ 
DRILLED BY (Company/Driller): Alliance / 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: 

ELEVATION FROM: 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED B Y : 

ZIP (V4</ 

DEPTH 
(FEET) 

16 

PID 
PER 
6" 

(Ppm) 

3ZC 

SAMP 
REC. 

/ 
SAMP 
LENO. 
_J5L_ 

mmmmmmmmmm SAMPLING 
TIME 
& 

SAMPLE NO. 
(QA/QC STATUS) 

DEPTH 
MATL 
CHGJ 
WELL 
PROFX 

W 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 

- rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD" 

[PID, Jar HS] 

10 

11 

31 

IA. 

44-

B E 
3,7 

1.1 

hi. 

•j.o 

2J, 

±31 

TYPE OF DRILUNG RIG: Sonic 
METHOD OF ADVANCING BORING: 6" • V vibrate, spin, 
METHOD OF SOI L SAMPLING: 4" vibrate • spin 
METHOD OF ROCK CORING: 4' vibrate • spin • wash 

and wash 

BORING NO.: 

PAGE: 2. of 3 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: few-feU f^^Au TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance/ fU^ IV• 
GRD. SURFACE ELEVATION: 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: xtob { S 
CHECKED BY : ELEVATION FROM: 

DEPTH 
(FEET) 

3 i 

PID 
PER 
e* 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 

(ft) 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGJ 
WELL 

PROF'L 
(") 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moistura condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD" 

[PID.JarHSI 

It 
76 

21 

H9 

top Ho.tr 

"•furs 

|*A,cX gh.Uii>i 

i 
10 Jl>p< 

TYPE OF DRILLING RIG: SoniC 
METHOD OF ADVANCING BORING: 6" • 8" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4" vibrate • spin 
METHOD OF ROCK CORING: 4' vibrate + spin • wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: ?/Q 

PAGE: 3 0l~5 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: J o TRANSCRIBED BY: _ 
DRILLED BY (Companv/Drillert: Alliance/ 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: Z'flfa-icQ 
START DATE: IA -26 ~Tf-
COMPLETION DATE: Ip-io-rt 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

PID 
PER 
6" 

(ppm) 

SAMP 
REC. 

/ -
SAMP 
LENO. 

SAMPLING 
TIME 

S 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHG7 
WELL 
PROFX 

ft) 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 
A c p U l r - S u r f e d r ) a£t 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD' 

[PID, Jar HS] 

% 

IO 

JUL 
JUL 0%*° S'\ •iU 

aim Sw 
SLQ_ 
SLSL 

fcfc 
5^ 

I'M* puts of 

Si 

I 
IE 

5? 

l l 

ML 

5f 

TYPE OF DRILLING RIG: Son ic 
METHOD OF ADVANCING BORING: 6"*B" vibrate, spin, and wash 
METHOD OF SOIL SAMPLING: 4* vibrate •spin ' 
METHOD OF ROCK CORING: 4' vibrate • spin • wash 

GROUNDWATER LEVELS: fl^i*/*! + 0 i T 7 ^ ) * wTJPt r i A COW* e M i * ^ l«^*A*w**\^ e^ l j r " . 
OTHER OBSERVATIONS: 

BORING NO.: 3 1 0 

PAGE: l o f 2 -



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: " W V*V\\o TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance / 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY : 

7 VP foU ) 

DEPTH 
(FEET) 

PID 
PER 
6" 

(Ppm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 

ft) 

SAMPLING 
TIME 

a 
SAMPLE NO. . 

(QA/QC STATUS* 

DEPTH 
MATL 
CHGV 
WELL 
PROPL 

(fl) 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 

HARD. 
CLR 

MATERIAL 
CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD-

[PID, Jar HS] 

IT 
U 
"bo 

VL 
21. 

HO 

Hi 
1L 
H<2 

"PT 
~5~ 

0 

HC 
JL. 1±. 
(.0 

3 Z 

b5i 
b-r*¥-

A,r*i*\ 

Ojr»*l-

1 

J 
VrlU~iAf 

V 

at 

TYPE OF DRILUNG RIG: Sonic 
METHOD OF ADVANCING BORING: 6" + 8" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4* vibrate • spin 
METHOD OF ROCK CORING: 4' vibrate • spin + wash 

end wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: l \ Q 

PAGE: "L of 1 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: 3 c t , TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance/ ftoiti 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: I I I 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY : 

DEPTH 
(FEET) 

0 

PID 
PER 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENO. 

!3L_ 

SAMPUNO 
TIME 

a 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHG7 
WELL 
PROPL 

W 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

[PID, Jar HS) 

_1 

ID 

l l 

It, 

is ro S-l 
0 .7 

o.o 
-U-
0 

i t 
or 

221 IT*" 

•*;rj*>-

i t Da»»y>, 

^4 

TYPE OF DRILLING RIG: SonlC 

METHOD OF ADVANCING BORING: 6" • 8" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4' vibrate + spin 
METHOD OF ROCK CORING: 4* vibrate • spin + wash 

end wash 

BORING NO.: 1 \ \ 

PAGE: \ of \ \ 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: -fan, r«\iA\» TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: ^ H 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

\0- ip- 1"7 

MATERIAL 
CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification: 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD * 

[PID, Jar HS] 

I f 

OL 

1L 

TYPE OF DRILUNG RIG: Son ic 

METHOD OF ADVANCING BORING: 6" + 8" vibrate, spin, 
METHOD OF SOI L SAMPUNG: 4* vibrate • spin 
METHOD OF ROCK CORING: 4' vibrate • spin + wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.:_2U 

PAGE: 1> of \ \ 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: TRANSCRIBED BY:. 
DRILLED BY (Company/Driller): Alliance/ 
GRP. SURFACE ELEVATION: ELEVATION FROM 

DEPTH 
(FEET) 

7"? 

PID 
PER 
6" 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENO. 

10) 

SAMPLING 
TIME 
& 

SAMPLE NO. 
(QA/QC STATUS) 

DEPTH 
MATL 
CHG7 
WELL 

PROFL 
151 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 

BORING NO.: 9-It 
START DATE: C b - I » - 1 ' 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED B Y : 

MATERIAL* 
CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

OF 

REMARKS 
(moisture condition; odors; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD-

[PID. Jar HS] 

1H 

_2L 

Ml 

3 f 
3 > 

_3J_ 

/. r 

i 4 _ 

3ZL 

7.1 

i 4 L 
i L i . 
- L l . 

4&~ 
. i d . 

4 10 

7//o 

pt 

pr««t«i Silt ) X 
IE. 
01 

f̂»V<A (.fP*»«^A , <• \ " fjj.Cy^ 

0 * 

TYPE OF DRILUNG RIG: Sonic 
METHOD OF ADVANCING BORING: 6" + B" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4" vibrate • spin 
METHOD OF ROCK CORING: 4' vibrate • spin + wash 

and wash • 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: ~Z 11 

PAGE: "* of 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: ~7ou PU,Ua TRANSCRIBED BY:. 
DRILLED BY (Companv/Drillert: Alliance/ ?-dw tv.̂ i 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

PID 
PER 
6" 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENO. 
(21 

SAMPLING 
TIME 

« 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGJ 
WELL 

PROFL 
m 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD « 

[PID, Jar HS] 

CD 

£6 

51? 

C0 

U 

4L. 
3H XJL. 

16 

J L 1 

/76' S-7 

lesr «̂ "l* 
rvt>i<"'»»* 

w/Aw*i 

'ML 

Stv? 

^ A r J D > q f ; ) r . SW 

TYPE OF DRILLING RIG: SoniC 
METHOD OF ADVANCING BORING: 6* + 8* vibrate, spin, 
METHOD OF SOI L SAMPLING: 4* vibrate • spin 
METHOD OF ROCK CORING: 4" vibrate • spin + wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: X H 

PAGE: _] of \\ 



BORING LO. JR: 3- Gr*~~l^Wt X ^ ^ ^ j j ^ ^ j , &~-f 
PROJECT NO: KoQ » O 3 3 . 0 
LOGGED BY: I J C 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

NSCRIBED BY: 
fo* Kill 

ELEVATION FROM: 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

(•4 

BLOWS 
PER 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGJ 
WEU 

PROPL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological dasslflcatiofl; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD= 

11 

10 

12 

11 

I t 

^0 

13 
J±L 

or 'mvo 
i 

S-8 
V L 

1 
2X 

.H2L. 
-LL. 
Ik. 

&3 

7.1 

tw» 

i d . 

hi 
* /> 

1.1 

TYPE OF DRILLING RIG: ^OfJJC 

METHOD OF ADVANCING BORING:} 
METHOD OF SOIL SAMPLING: *7 Sw/ 
METHOD OF ROCK CORING: ) 

BORING NO.: ~ U \ GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LO^_ -»R: fl. 
PROJECT NO: Oca±±o^.o 
LOGGED BY: Tor/ friAVt) 
DRILLED BY (Company/Driller):. 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: 

ELJ LEVATION FROM: 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

211 __ 

DEPTH 
(FEET) 

#0 

BLOWS 
PER 

IE 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPUNO 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHG7 
WELL 

PROPL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock weethertog; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

[PlDr~fK] 

81 

8(0 

ft 

5-P 

£11. 
2 - 2 . 

3JZ-
1L1. 
XL. 
ML 

3 <KW Srtt 

O'/e 

w • •• -1 • • • I ' Sr 

8̂ -
6.1. 

•rt-r 

7.6 

V 

TYPE OF DRILLING RIG: ?OlJ2<-

METHOD OF ADVANCING BORINGO /I 
METHOD OF SOI L SAMPLING: S Q . ^ p 6 ' ^ J-» 
METHOD OF ROCK CORING: J 

Brown & Root Environmental 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: a l l 

V I Of l\ 



BORING LOw JR: fl. 
PROJECT NO: 9*01 #-033. 0 
LOGGED BY: M^UP TRANSCRIBED BY: 
DRILLED BY (Company/Driller): ALUArscG SUx EAW 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

<Ao\ BORING NO.: c\\ 
START DATE: \0'*-en 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

3L 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPLING 
TIME 
& 

SAMPLE NO. 
(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROPL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock weathertnc;; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

1°L 

loo 

10& 

]]0_ 

\\1 

o.o 

5T 

ft 
5 

v * r S-iz. 
JUL 

o.o 

32: 
i t 

5^ 

'̂ H'/ tT« <jnrw| 

TYPE OF DRILLING RIG: ^BfJ IC-

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

BORING NO.: ? / / 

P«1X, 7 \\ 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



JR: fl«<fc J- g<~»»~^f*Ur 3v>/ '^*~- j ^TVH~> &*<rA*Q*->' C*oV 

Toe r * U l l , TFy^SCgJBED BY: 

BORING LO^. 
PROJECT NO: 
LOGGED BY: 
DRILLED BY (Company/Driller):. 
GRD. SURFACE ELEVATION: 

A LUAfcG 
ELEVA LEVATION FROM: 

BORING N O . : 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED B Y : 

DEPTH 
(FEET) 

IP-

•BIOWS 
PER 

no 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPUNO 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MAT! 
CHG7 
WELL 

PROPL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock wMlfMtinQ* etc.) 

FIELD 
SCREENING 

DATA 
METHOD" 

H1 

life 

lit) 

0 

AL 

a 

»«»y»L 

{ 9P 

_aO_ 

Brown & Root Environmental 

BORING N O . : _ l J t 

TYPE OF DRILLING RIO: fOfiJC 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

RING.O 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

Po>Cj<r 1 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: P ILAU TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance / 
GRD. SURFACE ELEVATION: 

DEPTH 
(FEET) 

h9 

PID 
PER 
6T 

(PPm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 
IS) 

ELEVATION FROM: 

BORING NO.: } u 

START DATE: |Q-l»-37 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

SAMPLING 
TIME 
& 

SAMPLE NO. 
(QA/QC STATUS) 

DEPTH 
MATL 
CHGJ 
WELL 
PROFT. 

fill 

SOIL 
DENSITY/ 
CONSIS. 
Of ROCK 
HARD. 

CLR 

*JlM4 
oy.* t 

MATERIAL 
CLASSIFICATION 

uses 
Of 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD * 

[PID. Jar HS] 

I Ho 

i l l 

3 l 

• 5 : 

JL1 

in: 

s-/r 
few* 

SI 

A i 

*7 

sf. 
/r/^«fW <.5H 

TYPE OF DRILLING RIG: Son'lC 

METHOD OF ADVANCING BORING: 6" • 8" vibrate, spin, and wash 
METHOD OF SOI L SAMPLING: 4' vibrate • spin 
METHOD OF ROCK CORING: 4" vibrate + spin • wash 

BORING NO.: U \ 

PAGE: ^ of 11 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: CT»y TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: 

fro* 
ELEVATION FROM: 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

JTL 

PID 
PER 
6" 

(PPm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 
_15L_ 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROPL 
<"> 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

-—faA 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD' 

[PID, Jar HS] 

fa>*l 

155L 
IR> 

\5± 

W 
if* 

10 

£ra«.«f ̂  * CW 

- Vyritawfal T*U*iov> 

BORING NO.: T.\\ 

PAGE. \0 of \ \ 

TYPE OF DRILLING RIG: Sonic 

METHOD OF ADVANCING BORING: 6" + 8" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4* vibrate + spin 
METHOD OF ROCK CORING: 4* vibrate • spin • wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: J a „ NX.Xln 
DRILLED BY (Company/Driller): Alliance / 
GRD. SURFACE ELEVATION: 

TRANSCF SCRIBED BY: 

ELEVATION FROM: 

BORING NO.: 
START DATE: \D - tO-^ 
COMPLETION DATE: )0-\1Al 
MON. WELL NO.: 7 \\ % 5 
CHECKED BY : 

DEPTH 
(FEET) 

\<p0 

PID 
PER 
6" 

(PPm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROFL 
_J3L_ 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 

HARD. 
CLR 

MATERIAL 
CLASSIFICATION 

SoV»9* [yvyiA V'frfa. t ^ c Q 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD-
[PID, Jar HS] 

no 

Ml 

ho if* C-2 3<Ov| 

tO* 171 

TYPE OF DRILLING RIG: Sonic 
METHOD OF ADVANCING BORING: 6" • 8" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4* vibrate • spin 
METHOD OF ROCK CORING: 4' vibrate • spin • waeh 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: ZW 

PAGE: M of U 



BORING Luv5 FOR 
PROJECT NO: 9fofl #-033.0 
LOGGED BY: ̂ & r C W T W ) f > TRANSCRIBED BY: 
DRILLED BY (Company/Driller): A C t p ^ c S 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: 7~\"L 
START DATE: r f t \ z 5 \ T r 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

r • 

P-Ep 

PER 
SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROFL 

SOIL 
DENSITY/ 
CONSIS. 
Of ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock weathertno; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

J L 

si -

_2L. 

_LL 

i 

JoJL 

T £ 1 ARM. ORAFW^CSjAAND , r>PV/ OfVY 

fU2 
L B S : 

feftrl 
t"&0 

\ 

I E 

GP 

(y^vJCVW <>CVVE> 

WVJLP SOA>.V^ '4VN Ŝ t>c\g_̂ > 5M\1 

TYPE OF DRILLING RIG: fOtiJC. 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



PG- 1 of 6> 
BORING LOG FOR: 
PROJECTNO: 960 3 » Q 3 ^ Q 
LOGGED BY: :5e&(VV, r r f W i p g , TRANSCRIBED BY: 
DRILLED BY (Company/Driller): AUtArcS 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

wwmmmmmmmmm DEPTH 
(FEET) PER 

„ 6" 

P I P 

I E 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 
PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

MATERIAL 
CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

t i ­

l l JUL MNJLD $cWD 6 f 

IS XL 

Z£_ 
3o A 

Zl 
Z2 

Tib 

z:s 
\ 1 . 0 

» V 0 

24 C 
357 

cr 
2-G 

.42.0 

28 
7 3 E L 

(c>,B 

"SI 

5v0 

__ NJ2 
&u>l 

ate ZSu f̂c 

TYPE OF DRILLING RIG: fOtJJC 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING Loo FOR: fl»s«- 3- g ^ ^ W ^ U r Tf-**l-i_y ^ / < w e f i » Ot*oV 
PROJECT NO: ^o*? »Q3? .o 
LOGGED BY: J f T y w d M ^ U TRANSCRIBED BY: 

BORING NO.: Sft-Z.)-Z-
START DATE: q (ar/r? 

DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

ALltArcG 
ELEVATION FROM: 

COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

i lk . 

P I T ? 

PER 
8" 

15" 

SAMP 
REC. 

/ 
SAMP 
LENO. 

mmmmmmmmm SAMPLING 
TIME 

a 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROF'L 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CUT 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 

(moisture condition; odors; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

50 

SI 

SI 

5^ 

5% 

54 

(oD 

1ST 

3 k . 
i L H 

-4 

-?i-6. 

£v/^SCVMO 38H(4i:-H8.5) 

T."T^(n%5-5i') 

SKI 
I.I(SI-SVS'J 

T-^^ .S fMJ f f l 
28.X.5-J.S-S. 5 

sAsA 
_ — raW.L 

O ^ ^ i s o f 

<j»<!A<rr:\4e 

TYPE OF DRILLING RIG: fOtiJC 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING L«-»v3 FOR: ^«s«- 1- g ^ ^ ^ o ^ W I f y ^ t 4 - , ^ ^ t ^ e ^ . OC/pV 
PROJECT NO: ^o<? »Q-?P.O 
LOGGED B Y . I T i f t W f t V ^ S . 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: 
3& 

AUtto>cG 
ELEVATION FROM: 

BORING NO. 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

BLOWS 
PER 
8" 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 
PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

r 
4k 

4& 

"rO 

±L 
|-r2 

11. 
1 ± 

6M» 

r«-«-yi/-*y 

^ C W » 4 vol c^oc^-i-Lc 

\ M W > b i a J N i S - COAoVor -A l l lA rW. 

TYPE OF DRILLING RIG: fOlJJC-

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING Lovi FOR: tk- . f . 1. g r w ^ ^ U , j y ^ k j ^ k ' y , ^ m g n - OQ»QX 
PROJECT NO: ^o<? » 033.0 

LOGGED BY: 3 K V ^ f r f t A s M ^ TRANSCRIBED BY: . ' 
DRILLED BY (Company/Driller): A LL[M*C& 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

•BORING NO.: ^ 
START DATE: V»HM. 

DEPTH 
(FEET) 

COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

wmmmmmmmwmm DEPTH 
MATL 
CHGV 
WELL 

PROF'L 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

2>3> ILL. 
tin 
-ZA-O 

^4 
i s . O 

I S 

M O 

Ml 

43> 
H I 

fry* 
LL 

t6H 

4,i UT, r*\JLO\\)fr\ 

34 fe 3SI 

-M2.5-

<>p 

IZ--T («••«• 4 

TYPE OF DRILLING RIG: ^ O (J I c 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LoG FOR: J-
PROJECT NO: ^ d ' ? #-03?. 0 
LOGGED BY: 0 : ^ / V ^ g J N W Y J ^ ^ . TRANSCRIBED BY: . 
DRILLED BY (Company/Driller): 4 i t f t t * c g 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: ^ ' ^ 
START DATE: V a < / l » 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

BLOWS 
PER 
8" 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 
PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

T-8 

?0 

1L 

XL 

1L 

t 

5X5 GpAlotJb tf ̂ cyVc^ w 

TYPE OF DRILLING RIG: fOt>7C-

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

Brown & Root Environmental 

BORING NO.: 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: T . L , PUWO A TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

PID 
PER 
6* 

(PPm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 

(ft) 

SAMPLING 
TIME 

A 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

. .. r. 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
gedoglcal classification; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD' 

[PID, Jar HS] 

1 

10 

12 

I1) 

It 

J U L 
S-1 

I4r-
6 ? 

I L L . *//0 

_/AJL 

i 
SIOHIK fart, *VAi* 

s? 
l"e,^*t 

TYPE OF DRILLING RIG: Sonic 
METHOD OF ADVANCING BORING: 6" + 8" vibrate, spin, and wash 
METHOD OF SOIL SAMPLING: 4" vibrate • spin 
METHOD OF ROCK CORING: 4' vibrate • spin + wash 
GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: ^ I ?> 

PAGE: _| of R 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: 

BORING NO.: 
START DATE: 

TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

PID 
PER 
6" 

(PPm) 

SAMP 
REC. 

/ 
SAMP 
LENO. 
<") 

SAMPLING 
TIME 

a 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 
PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

[PID, Jar HS] 

V 

n 

14 

Jki . 
tu. LUL 

1 

-xL 

[iiw> 5U) 

(ft to, UllV* S»4 5? 
1 

WW 

6W 

6U 
i f 

BORING NO.: 3-) 3 

PAGE: 2 - of 3 

TYPE OF DRILLING RIG: Sonic 
METHOD OF ADVANCING BORING: 6* • 6" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4* vibrate + spin 
METHOD OF ROCK CORING: 4" vibrate • spin + wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: phage 1 QrounaYyater InwaiflfllPP, ; 
PROJECT NO: 7607*0320 
LOGGED BY: .lot/ MvVo TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: 

BORING NO.: "2^ ^ 
START DATE: /S-zhl7 

TRANSCI 

ELEVATION FROM: 

COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

1,1 

PID 
PER 
6" 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 

m 

SAMPUNO 
TIME 

a 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHG7 
WEU 

PROFL 

•cm 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD-

[PID, Jar HS] 

I T 

40 

Ha 

U 

ft 

II. 
IL 
IL 
i L 
iL 

-ro­
l l 

>0 C . T > 

3z: 

BORING NO.: 2<i 

PAGE: jl> of 5 

TYPE OF DRILLING RIG: SoniC 
METHOD OF ADVANCING BORING: 9" + 8" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4* vibrate • spin 
METHOD OF ROCK CORING: 4* vibrate • spin • wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOu 
PROJECT NO: 
LOGGED BY: 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

2 / 4 
9^0'? » Q 3 3 - 0 

Jet .d^t lo TRANSCRIBED BY: 

ELEVATION FROM: 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
C H E C K E D B Y : 

DEPTH 
(FEET) 

0 

PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENG. 

mmmmmmmmm SAMPLING 
TIME 

ft 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROPL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

1 

10 

12 

If 

of" s-1 

To 

fr-fcrPuwAyt, ^H* o\jjtv*l \*r<\iv ftt2s 

i i 15L IO «qv> S-3 5W Pony tV /ng/tf 

TVP-W <>'/» 
TYPE OF DRILUNG RIG: ^OfJJC-

METHOD OF ADVANCING BORING: V.W*V-S * p f " . * w < i , l < 

METHOD OF SOIL SAMPLING:*) „„ ,„ ui.1 A. f w i k U«.L/^.V^ ^ «•/•/•«. 
METHOD OF ROCK CORING: j Ccy«> *t>x*»*,<r» 1 t , f f f b f i 

GROUNDWATER LEVELS: ppV | f . | f ^ t £ Jfl'V , \ 0 - V 1 1 , 0 f > ^ V c \ v 
OTHER OBSERVATIONS: r 

BORING NO.: 3 i f 

rV 1 • ¥ 



BORING LOte 
PROJECT NO: 
LOGGED BY: 

,R: BORING NO.: 

DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: 

ELEVATION FROM: 

START DATE: / / ) -7-97 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

Ms 
PER 
6-

(pH 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odor*; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD" 

1% 

10 

in 

it. 

To 

S-3M 

fcUD 

SP 
3£ 

3E 

J i . 
TLZ 'Id Jo,e 5-1 

321 

SP Ate ̂ 'rev*/ 

TYPE OF DRILLING RIG: fOtiJC 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: "t/V 



BORING LOii FOR: fk*-i*- 3- g^w-^u^W X f ^ * * ^ , o v - QppX 
PROJECT NO: ^ o * ? » Q 3 a o 
LOGGED BY: t W ifto^lo TRANSCRIBED BY: 
DRILLED BY (Company/Driller): A LlUwce j gow %*\) 
GRD. SURFACE ELEVATION: 

DEPTH 
(FEET) PER 

6" 

SAMP 
REC. 

/ 
SAMP 
LENG. 

JH. 

ELEVATION FROM: 

BORING NO.: 2/V 
START DATE: to-7-1 * 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

SAMPUNG 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROPL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

31 

MO 

-LL. 

I 
1Q 

5V0JW^I 

SL 

y-7 

r*i*v 

U . 

1 
TYPE OF DRILLING RIG: SO^Z<-

METHOD OF ADVANCING BORING 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: I 1 

Brown & Root Environmental 

BORING NO.: 2 | T GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LXA» vR: (k. 
PRO JECT NO: 16 o 1 #- o 3?. 0 
LOGGED BY: PMllo 

BORING NO.: 3/7 
START DATE: 4*-7-7? 

DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: 

EtEVATION FROM: 

COMPLETION DATE: / ' - 7-7? 
MON. WELL NO.: 1 1 * * . r 
CHECKED BY: 

DEPTH 
(FEET) 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROF! 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

cock WMthsring; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

Si 

5M 

JO. 
A,PH 

61. 

P 3 I 

M SANE U ftlTt w y»«/*»«* SM-SC 

C|*J 

56H 1ST- <r- r, M l 

Fre>*r*~ "tot* 

TYPEOFDRILUNGRIG: fOlJI<-

METHOD OF ADVANCING BORIN 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

4 \ C K ^ J U 4 " 

Armr? 4 /?octf Environmental 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.:_jyit 



BORING LOvi FOR: fl.t*. 1- g™*~^^U<. J V ^ ^ K h V . l»./*«g/->- OTAiX, 
PROJECT NO: grfo? »Q3P.o 
LOGGED BY: J * * . M A Ho 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: 

Eli 

DEPTH 
(FEET) 

PiD 
slews 

PER 
6* 

SAMP 
REC. 

/ 
SAMP 

LEVATION FROM: 
* 1 ll • „ x i t , 

BORING NO.: 
START DATE: 
COMPLETION DATE:. 
MON. WELL NO.: U S ' 
CHECKED BY: 

SAMPUNO 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

3£ 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
QOOIOQICSI clssstflcstloo; 
rock wrattwrinQ) etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

10 

11 

IV 

± 
± 

Vs 

10 

mm 
twL^iffij3»f ) < ? '*f o-*i 

Pry p/LL 

75" 
16* 10 S-3 

TYPE OF DRILLING RIG: fOVJ<-

METHOD OF ADVANCING BORING: f i t * W » r * U , >p.V,-r */«*!, 
METHOD OF SOIL SAMPLING: 4 " y i b / K ^ -r $f<n 
METHOD OF ROCK CORING: u> y i V ^ M , « W*fl, 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: 3 / 5 " 



BORING LO«j FOR: f^«t«- 1 g r w ^ o ^ U , X f j ^ * ^ » K > K , &./•/»«<*-. ^OtAoV. 
PROJECT NO: ^ o O » Q 3 ^ o 
LOGGED BY: T«it- IvUttt TRANSCRIBED BY: 
DRILLED BY (Company/Driller): A L t p ^ c G I Eow 6 K \ 1 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: a i r 
START DATE: l o - 6 ~ n 
COMPLETION DATE: l o - C - l l 
MON. WELL NO.: 2 / r ~ 
CHECKED BY: 

DEPTH 
(FEET) 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENG. 

cm-

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATT. 
CHG7 
WELL 

PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 

HARD. 
CLR 

MATERIAL 
CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock weathertng; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

JI 

U>4.T 

l; u4< «n*>»T 

I D 

2H 

16 

2 8 

30 

32. 

V3 r C-l 

•A 
• W v 

U* C-2 

V 

2 f* 

I-

TYPE OF DRILLING RIG: 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

Tac,<v X-
Brown & Root Environmental 

BORING NO.: 1 Ji" 

2. ff 3 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOvi FOR: M*.*- 3- g « - ~ ^ U / X*"~**kj> &y~>yf~ OQ«oV 
PROJECT NO: frfo*/ »Q3?.o 
LOGGED BY: "Jet, HL\\0 

BORING NO.: 
START DATE: 

DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: 

ELEVATION FROM: 

H5~ 
lo-c -*' 

COMPLETION DATE: 
MON. WELL NO.: * - * ° * f -
CHECKED BY: 

T7 
i / r 

DEPTH 
(FEET) 

32. 

BLOWS 
PER 
er 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGJ 
WELL 

PROFX 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odon; 
geological cteslflcation; 
reck weathering; etc.) 

FIELD 
SCREENING 

DATA 
UETHOO* 

31 

36 

11 

^Z 

t/tATr 
4/ i 

5oW> I K 
- V ^ t l O * / -t>l / # ) .f, ' Bu 

TYPE OF DRILLING RIG: ^ 0 | J I C 

METHOD OF ADVANCING BORING 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

£ jl>U *iA^4x 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

Brown & Root Environmental 

2A5-BORING NO. 

? o f * 



BORING LCAS FOR: 1- gr»~^u*>W 
PROJECT NO: frfo'? #03-3.0 
LOGGED BY: Xo/s fttllo ($.UcA TRANSCRIBED BY: Off 
DRILLED BY (Company/Driller): A Ut^ce 9 

GRD. SURFACE ELEVATION: ELEVATION FROM: 

116 BORING NO.: 
START DATE: 
COMPLETION DATI 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

Pi 0 
IOWS 
PER 
tr 

5>L<U*.A 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROFL 

wmmmmmm SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 

W 
leu 

MATERIAL 
CLASSIFICATION 

Ol-SM 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

JLL. 
JUL 

•*4 A 
H 

Off 

1% ur­
ic 

SM R7 />//? 
p 7 

OA. 4r 
t 

SI 

/ /*° -Oloff 
TOC 

SP 
0.0 

10 
II 
12 

i l l . 
AJL is' 

/2*° -or«? 
Toe 

(u/Oif.) 

0. 

0 .0 

-/0I2 
TOC 

HE t 
S3 
CI 

JUL. 

Lt»-

e*-»e.y la 
•~r»y ScW(»T ftxH. •r»l;*ri*»»$) rrrfPft fic-U) 

Aft 
RocK. 

O.O 

0.0 

0.0 

0.0 

TYPE OF DRILLING RIG: .^OjJJC 

METHOD OF ADVANCING BORING: ,1, - fa/*'"*. 
METHOD OF SOI L SAMPUNG: Vf> CD. "to' Lefq >af^f> 
METHOD OF ROCK CORING: .frtru. **- *»>) ^ cyUpr uJ*+*r-

Sample t***7 *V «-•••*•• r»3 4/+ 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: l l / f 

£W 1 >rf 



J 

BORING LO«J FOR: r"4«t«- 1- gr»—^«^»Ur I w ^ i ' K j »-K>^ , Oflft. 
PROJECT NO: 9*0 9 »O3P-0 
LOGGED BY: 3r>r, M^lo TRANSCRIBED BY: 

2jl 
3 WV 

DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

A LlP^cG 
ELEVATION FROM: 

DEPTH 
(FEET) 

IL 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPLING 
TIME 

a 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROFX 

It " 
SOIL 

DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

MATERIAL 
CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

17 

lo 

20 

12 

23 
21 
75 
26 
27 

2* 

1<\ 
30 

31 

32 

CI 
(net.) 

C2 
S'/ 

C3 

M 
l 

o% Rao 

v < 

tr.ct iJh.itcythll\+ 

± 

TYPE OF DRILLING RIG: ?OtiJ<-

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO. 

P-j* 2 



BORING LO<J FOR: 1 g n — V ^ U , 
PROJECT NO: gfo1? »Q33.Q 
LOGGED BY: Jo*. rtfcUft TRANSCRIBED BY: 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

A Litres 

DEPTH 
(FEET) 

32 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPUNO 
TIME 

ft 
SAMPLE NO. 

(QA/QC STATUS) 

ELEVATION FROM: 

BORING NO.: 216 
START DATE: <t/aWv> 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
MATL 
CHGV 
WELL 

PROPL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

33 

35 

11 
19 

31 

Ml 

H3 
T1 

1* 
^7 

(u.h) 

i 

4/ 

OK Rao 

TYPE OF DRILUNO RIG: fOt>JC-

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOvi FOR: J- g r e w j ^ U , l w - ^ > ^ K̂e»> . l^ywox-r- OQaV 
PROJECT NO: ^o1? »Q3?.o 
LOGGED BY: T"5>^ f^^Uo TRANSCRIBED BY: 

BORING NO.: "2 / £ 
START DATE: 7 /23/97 

DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

HZ 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPUNO 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

mmmmmmmmmmm DEPTH 
MATL 
CHGV 
WELL 

PROF! 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
QooloQlcfll ctesstflcstfofif 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD = 

11 
ft 
fl 
Si 
*3 
11 

5"7 

5 7 

OS 
(us) 
4/ 

C6 

TYPE OF DRILLING RIG: ^OtJJC 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

BORING NO.: 7 U 

?^ 1 of H 
GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: r^Ull* 
DRILLED BY (Company/Driller): Alliance / 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: 

ELEVATION FROM: 

BORING NO.: •• 
START DATE: /o-Z^lK 
COMPLETION DATE: _ 
MON. WELL NO.: 
CHECKED BY: 

1 

DEPTH 
(FEET) 

PID 
PER 
6" 

(PP«n) 

SAMP 
REC. 

/ 
SAMP 
LENO. 
M. 

SAMPUNO 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGJ 
WELL 

PROFX 
(") 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD: 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD' 

[PID, JarHSl 

10 

1 
pt 
Iks**! 

o.o 
o.o 

~3~0 

snr 

r"M 

T T 

ll" 5-2 

S 
45 

OlO 15 l l ' 0 f - i 

< 2. S 

11 5P 

4 

»̂/)H W - rVW^tj < fl. 5" "pi' 

TYPE OF DRILLING RIG: Sonic 
METHOD OF ADVANCING BORING: 6" + 8" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4" vibrate • spin 
METHOD OF ROCK CORING: 4" vibrate • spin • wash 

and wash. 

BORING NO.: T . H 

PAGE: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

LofJzL. 



LOG FOR: Phase 1 Groundwater Investigation 
[CT NO: 7607*0320 

ED BY: 
DRllCED BY (Company/Driller): Alliance/ 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: 

ELEVATION FROM: 

BORING NO.: Z \ l 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

iL 

PID 
PER 
er 

(ppm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 

(") 

SAMPUNG 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGJ 
WELL 
PROFL 

I") 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

[PID, Jar HS) 

10 

V\ 

Vo 

Vi 

C<*>) 5- y 

hff^ 

I- fw- yfce/C 

(forkip 3*5* ̂ T/T; -cWy 

•FT" 
IK no 

o, o 
T V 
H : 

ULZ 

I F 

Brown & Root Environmental 

BORING N 0 . : _ H 1 _ 

PAGE: ^ of V 

TYPE OF DRILUNG RIG: Sonic 
METHOD OF ADVANCING BORING: 6" • 8* vibrate, spin, 
METHOD OF SOI L SAMPLING: 4* vibrate + spin 
METHOD OF ROCK CORING: 4' vibrate • spin • wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance / 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: l A ^ 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

PID 
PER 

6T 

(PPm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 

(fl) 

SAMPUNG 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGJ 
WELL 

PROF'L 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 

HARD. 
CLR 

MATERIAL 
CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD * 

(PID. Jar HS] 

1.0 

0 . 0 

?7 Mr 
» P 

6o%m 

3ZL 
so % 

C - T 
2-̂ 1 WO 

4-

O L K - V M - <s M \^ t *4 Z"'e»^ 

fcrvVV«v & W f l-7> 1.5" I**} 

i 
QyVvs^Ail*^ 'I' 

TYPE OF DRILLING RIG: Sonic 
METHOD OF ADVANCING BORING: 6" + 8* vibrate, spin, and wash 
METHOD OF SOI L SAMPLING: 4' vibrate + spin 
METHOD OF ROCK CORING: 4" vibrate • spin • wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

Qwyt , \n cUfW, 4oW 3 Ml *k«)» A» ytx hs>\t. 

BORING N O . : _ £ i 7 _ _ 

PAGE: 3 of y 



BORING LuG FOR: fl« 
PROJECT NO: n6oQ » Q 3 » o 
LOGGED BY: n ^ H o TRANSCRIBED BY: 

ELEVATION FR 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: FROM: 

BORING NO.: Z \ l 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

BLOWS 
PER 

r 

SAMP 
REC. 

/ 
SAMP 
LENO. 

w 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 
PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

r 

ii 

IL 
IL 
10 

11 
_Z1 
JL 
JL 

ZE 
H n 
ir 

I I " C - f 

£0? 71 

11 
0.if+/f*,,\ 
r*U.*t^*. haft 

V 

TYPE OF DRILLING RIG: ?OtlJ<-

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LAJG FOR: ftLrc ! • g f » ^ ^ U / J V ^ ^ ^ K V / . Q(A&. 
PROJECT NO: n < o 1 »Q3P-0 
LOGGED BY: ^ f t r T W i X V ^ o S TRANSCRIBED BY: 
DRILLED BY (Company/Driller): l U f t K c g ; . 
GRD. SURFACE ELEVATION: 

2% 
l Of o 

BORING NO.: Z . l Z 

DEPTH 
(FEET) 

P-EE» 

PER 
6" . 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

ELEVATION FROM: 

mmmmmmmmmwmm 

START DATE: n° i \XSNTr 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
MATL 
CHGV 
WELL 

PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

SI -

S i -

' 3 -

•T 

.LL 

XL. 
XL. 

4 ^ 

IIH& 

5^1 

3 2 

Ift.i 
'30 

rzg; 

E E 

4 & 

O K 

9xM. 

GP 

trvo\i>T-

P\iLPDi9?> ̂ pg^OOJ/^ 

TYPE OF DRILLING RIG: ? 0 | J J C 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: fl. 
PROJECT NO: Q6o1 » 0 3 3 . 0 
LOGGED BY: ^d f9 r f y> r K V ^ u S TRANSCRIBED BY: 
DRILLED BY (Company/Driller): AUu^cG 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

pGr 7. o?£> 
BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKEOBY: 

DEPTH 
(FEET) PER 

„ '6-
Pr<*0 

?J£> 

IE 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 
PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

i i q 
\3H5 NMD SCV/NO 

20. 

-?3 ^ 

XI 
22 

Tib 

2 3 

n . o 

TLX .0 

7.S 552 
2£> 

l r 

ft5 V AL 

4>-

23L H2.0 Sin** C09^JJL <ic\rJ5> 5VXJ 

5 0 

as: 
1 0 fe.B 

IUS7 

Virtue 
TYPE OF DRILUNG RIG: fOtiJC 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING L o o FOR: f i - t - - S- G(-**~l<**\+4 J V ^ * - ^ * K V > . &* - f '*««*'*~ 
PROJECT NO: <? # 0 3 P . 0 
LOGGED BY: 3 . K V i « . f o A v R J S TRANSCRIBED BY: ' • •" 
DRILLED BY (Company/Driller): A U I * > c E • 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

\ 

-BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

BLOWS 
PER 
ar 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 
PROFX 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 

(moisture condition; odors; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

hi 
-2-\.Q 

3 4 
Z 5 d 

7 * 

C-vt 
MO I t 

Ml 1b A 

Hz ^4-

H3> 

Mb 

4£ 
10 

^i l-T,T«\JUD\M<A 

*4b 23ZI 

3z: 

5 0 ^ 

I2-T-

i1..S-4fe 

TYPE OF DRILLING RIG: ^OlJ IC. 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

Brown & Root Environmental 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.:t>8-Z.I2 



BORING L o o FOR: 
PROJECT NO: °6o 0 # - 0 3 3 . 0 
LOGGED BY: J . K y « . r ( V x . ^ i < > 

BORING N O . : 6 f t - z . y 2 . 
START DATE: 

TRANSCRIBED BY: 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

DEPTH 
(FEET) 

ilk. 
HT-

Jia. 
MT 

50 

5 1 

S3 

5* 

5% 

Jot 

P I T ? 
Bwivva 

PER 
8" 

v. ' 

7b 

^ 6 . 

SET 

24 H 

"fob 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPUNO 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

ELEVATION FROM: 

COMPLETION DATE: 
MON. WELL NO.: 
CHECKED B Y : 

DEPTH 
MATL 
CHGV 
WELL 
PROFX 

5x1 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR" 

3@± 

MATERIAL 
CLASSIFICATION 

• V t A \ C A \ I . ^ 

FsMt̂ o^J o «/xo QSffiSS* C/v\ptHjLCv> 
-iU. 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 

rock weathering; etc.) 

Po£4.\v>\> 

FIELD 
SCREENING 

DATA 
METHOD* 

1 ^ ( ^ 5 - 5 1 ' ) 

TYPE OF DRILLING RIG: fOtJJC 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LoG FOR: J- g r » ~ ^ U y 
PROJECT NO: n6aH » o ? ^ o 
LOGGED BY:T««\vt.^fVKivjS. 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

TRANSCRIBED BY: 
3& <>of& BORING N O . : *>V>--L\1. 

START DATE: 

ELEVATION FROM: 

DEPTH 
(FEET) 

COMPLETION DATE: 
MON. WELL NO.: 
CHECKED B Y : 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHG7 
WELL 
PROPL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

JaL. 

10 

IL 
-hi 

>§_ 

1 rtf 

TYPE OF DRILLING RIG: fOfJJC-

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: A / - W . 

BORING NO.: 10*1 t> 
START DATE: /<?- W 

TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance / 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

PID 
PER 
6" 

(PPm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 
PROF'L 

SOIL 
DENSITY/ 
CONSIS. 
Of ROCK 

HARD. 
CLR 

MATERIAL 
CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

mmmm REMARKS 
(moisture condition; odors; 
geological classification; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

[PID, Jar HS) 

"1 

'7 

JL 
JLL 

ft 
. ( f l lCs-v iv Lo AA-~ 

EE 

t Y 

TYPE OF DRILLING RIG: SOtl iC 

METHOD OF ADVANCING BORING: 6" • 8" vibrate, spin, 
METHOD OF SOI L SAMPLING: 4* vibrate • spin 
METHOD OF ROCK CORING: 4" vibrate • spin • wash 

and wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.:. 

PAGE: of 



BORING LOG FOR: Phase 1 Groundwater Investigation 
PROJECT NO: 7607*0320 
LOGGED BY: TRANSCRIBED BY: 
DRILLED BY (Company/Driller): Alliance / 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

DEPTH 
(FEET) 

sd 

PID 
PER 
6" 

(Ppm) 

SAMP 
REC. 

/ 
SAMP 
LENG. 

(ft) 

SAMPLING 
TIME 

« 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHG7 
WELL 

PROF'L 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 

HARD. 
CLR 

MATERIAL 
CLASSIFICATION 

BORING NO.: ~ t °5P 
START DATE: " 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

wzmmmmmMmmmmmm uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

[PID, Jar HS) 

JO. 
HO 

Hi 

V/' 

li jf/i if1' H 

10 

km. (f-ti$IWto> H^^> ^r> ^ 1* 

9; w 
( t - I ^ W ) frit,,,. 'y iW t v y ^ 5E. 

(vyH "TV /4, 
WT- Q^<™v\ (^"ntj wiMi^y . Cla*r °\r^y 

2 "oft**̂  
TYPE OF DRILLING RIG: SOfl iC 

METHOD OF ADVANCING BORING: 6" • 6" vibrate, spin, and wash 
METHOD OF SOI L SAMPLING: 4* vibrate • spin 
METHOD OF ROCK CORING: 4 ' vibrate + spin + wash 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: 

PAGE: of 



BORING LOii FOR: 3- G<*Q~J~ - .W, j V ^ o k j ^ K y , 0*./ / H ^ . Of/gi 
PROJECT NO: »Q3P.o 
LOGGED BY: 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

A UtA^cS 
TRANS 

/ F I F \ / i 

NSCRIBED BY: 
r1 

ELEVATION FROM: 

BORING NO.: ^ " ^ Q ^ 
START DATE: / i ^ 7 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

BLOWS 
PER 

6" 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 
PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors: 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD= 

23. 

0 

- T 

8 

'2. 

_\k_ 

s EH 
2 * 

~>T.̂  
SO.V 

$n-G,f> Or 

n»N> F"-c/» X»m>, g»^<- F-^f» 

23= 
V- <t l r A*Z»w "3 

O \ C > T U S 

4 ^ 

EL 
•4- f i w ^ o s 

TYPE OF DRILLING RIG: 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

Brown & Root Environmental 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.:. 



BORING LO<j FOR: ^«»«. 3- gr»M~^o»nU/ I ^ - p i - ^ , ^ • / ' W o r - QQpV 
PROJECT NO: » Q 3 ^ Q 
LOGGED BY: TRANSCRIBED BY: 

BORING NO.: S f e - l O ^ 
START DATE: j o i a . 

DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPUNO 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGJ 
WELL 
PROPL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

J I 
16 

MP 
M 9 

2 0 

2 2 

-23 

2-ip 

2(o 

1~\ 

±3. 

^7^ 

TiljauL 

1 0 ^ 

4,.\TVj tAJLO G^g-V 

r. V 

IAJLO ^CXK>, - foqN 

6? 

TYPE OF DRILLING RIG: / O f J I < 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

Brown £ Root Environmental 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: 



BORING LOvi FOR: 3- G r .~~J^W, T ^ y ^ t k ^ ^ fo^ , ^ / / w p y . - OCleV. 
PROJECT NO: ^ o * * » o ? ? . o 
LOGGED BY: TRANSCRIBED BY: 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

ALLIANCE 

ELEVATION FROM: 

BORING NO. 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENO. 

SAMPUNO 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

riwmmmm DEPTH 
MATL 
CHGJ 
WELL 

PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 

HARD. 

REMARKS 
(moisture condition; odors; 
geological classification; 

rock weathering; etc.) 
CLR 

MATERIAL 
CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

FIELD 
SCREENING 

DATA 
METHOD* 

1H 

3b_ 
3 > 

VS 
3± 

_fcL£. 

ft" 

I T 

o 

1 

Hi* 

••jiaiiaj».i'-iv n.m JI 

/0>c> 
£2. 

W f l i r n i , n i . M i 

TYPE OF DRILLING RIG: ^ o M I ^ -

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: X G r * ^ ~ < l ^ W r I ^ t i - , j OC4QV 

PROJECT NO: Q60 0 f Q 3 ^ o 
LOGGED BY: TRANSCRIBED BY: 

BORING NO. . 
START DATE: 

DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

DEPTH 
(FEET) 

-HI 

0,K> 
-BLOWS 

PER 
6" 

pr 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGJ 
WELL 

PROF'L 

SOIL 
DENSITY/ 
CONSIS. 
Of ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

wmmWM< 
uses 

or 
ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD -

«-T5 

H1 

Si 

4f 

J o , 

i£2_ 

1,0 

35 

3k 
II16 

S*4 
• r-

UrS- 1 ^ 

5 
7T 

P-crv sfit+t 

S o 
32 it ^ 1 ( V M L O ^ O ^ O , Tew~s 

TYPE OF DRILLING RIG: fOt*Z<-

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LOG FOR: fl.t«- 1 6™>—^QUC I ^ « t 4 - ; ? ^ t ; J ( ^ ^ / w ^ r N Of>pV. 
PROJECT NO: fro^o 
LOGGED BY: TRANSCRIBED BY: 
DRILLED BY (Company/Driller): A<-t-tArc5 
GRD SURFACE ELEVATION: ELEVATION FROM: 

BORING NO. : 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

S 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHG./ 
WELL 

PROF'L 

SOIL 
DENSITY/ 
CONSIS 
or ROCK 

HARD 
CLR 

MATERIAL 
CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

-
REMARKS 

(moisture condition; odors; 
geological classification; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD = 

•111° 

bP 

TYPE OF DRILLING RIG: ^ O M I ^ 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LXxi FOR: fl. 
PROJECT NO: nto1 »Q3;a.O 
LpGGED BY: Jet, rAo\\p TRANSCRIBED BY: 

DEPTH 
t (FEET) 

DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: 

A UlArscG 

*fttOW€ 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROF'L 

ELEVATION FROM 

mm SOIL 
DENSITY/ 
CONSIS. 
or ROCK 

HARD. 
CLR 

MATERIAL 
CLASSIFICATION 

«= - r - _ i /•-•>< * </ / r 

BORING NO.: ff-^lg 
START DATE: 3 - * * -?? 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
• rock weathering; etc.) 

FIELD 
SCREENING 

DATA" 
METHOD* 

1± 

f 

? 
P 

,Q 

i i 

l l r 

li 

If 

-J-zr-
0 . <? 

-ZT2T 

3 * 

tf. e 

b-0 

•}-<? rt>o 

1 roc 

10. r- n-c 72>c 

5V 
^-c) r^»vf i>i"~* 4, 

/Vet* 5</r- Vr-~* *'»v*> ».* »0 flr«-» *4rm-JtC 
ML 

3% 
1% 

TYPE OF DRILLING RIG: ^OfJ2<-

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS:—JTiTHr^ 
OTHER OBSERVATIONS: ^ 

BORING NO.:. 

Po>3̂  \ of 



BORING LOU FOR: fl«t«- 1- G n ^ J ^ W t X ^ r ^ t ^ ^ t + j , ^ / / v ^ OQ«ft. 
PROJECT NO: 'Tfof l j froj jp.o 
LOGGED BY: TRANSCRIBED BY: 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 
PROFL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 

23 -

MATERIAL 
CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

j • -.-.v.' •.' f :• .. 

REMARKS 
(moisture condition; odors; 
geological dassification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

16 

11 

11 

?r 

7.7 

V) 

-try. 14. AjA.HJft^rt ) 

TYPE OF DRILLING RIG: f0^1<-

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

BORING NO.: 1\t 

^ 2 a f 



BORING LOo FOR: 
PROJECT NO: Q6o 0 #-03?. o 
LOGGED BY: >{/ N[JU\\b 

/not-> Oo*£. 2 ? / 

TRANSCRIBED BY: 
DRILLED BY (Company/Driller): 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.. -
START DATE: ° l h > p 7 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

31 

BLOWS 
PER 
r 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPUNG 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 
PROF'L 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 
HARD. 

CLR 
MATERIAL 

CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

35 

31 

PH-

r 

TYPE OF DRILLING RIG: ^ o f J I C 

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



BORING LUG FOR: fl«t«- i- Ge*~~*~+Wr X H ^ ^ ^ ^ J . OCpV 
PROJECT NO: J H a ± ± O T p . o 
LOGGED BY: - A - t ^ ^ J N W ^ V l f ? TRANSCRIBED BY: 
DRILLED BY (C )mpany/Driller): A U p ^ c G . 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: 
START DATE: 
COMPLETION DATE: 
MON. WELL NO.: 
CHECKED BY: 

DEPTH 
(FEET) 

Ik. 

BLOWS 
PER 
6" 

SAMP 
REC. 

/ 
SAMP 
LENG. 

SAMPUNG 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

DEPTH 
MATL 
CHGV 
WELL 

PROPL 

SOIL 
DENSITY/ 
CONSIS. 
or ROCK 

HARD. 
CLR 

MATERIAL 
CLASSIFICATION 

uses 
or 

ROCK 
BRKN 

REMARKS 
(moisture condition; odors; 
geological classification; 

rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METHOD* 

^ 8 

to 
i . 

4-
P-OOA 

f 

g^W\ to fcoktAOY- Vuli. "o<5-'> 

5X5 G-MVodb »W yj^p 

TYPE OF DRILLING RIG: ?OtW<-

METHOD OF ADVANCING BORING: 
METHOD OF SOI L SAMPLING: 
METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 



FLUSH M O U N T M O N I T O R I N G WELL CONSTRUCTION LOG BROWN & R O O T E N V I R O N M E N T A L 

•PROJECT NAME: fay^U- OUS <°40s<=- 1 G-n^J.,, 

PROJECT I OCATinN- £ V » ( - 4 r ^ C T 

CLIENT: U S & f > f i - . 1 

PROJECT NO: ^ ^ * O * 2 0 

WELL NO: ~ Z - Q 6 3 

CONTRACTOR: A i L I W C S 

LOGGED BY: V ^ - l V \ O 

CHECKED BY: 

DRILLER-

DATE: 

DATE: 

1Z 
BORING NO: _ 

BORING LOCATION: 

•• f&vhtr (*Je-<<yU ^ r ^ t k i i ^ 

PAGE: ' 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

N O T E 

- Ce i i l i u iwrs 5 ^ v i . O 
- Boring Advanced w / 0 i l W1 

LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

OIA. SURFACE SEAL BGS (In.) 

DEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

DEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft.) 

• RISER PIPE (In.) I.D.: " 2 . - 0 3 Q.p, : 2. 5 
TYPE OF RISER PIPE 

TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH TOP;OF SEAL (Ft.) 

TYPE OF SEAL 

DEPTH BOTTOM OF SEAL (Fl.) 

DEPTH TOP OF PERVIOUS SECTION (Ft.) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS,SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) | p • 

JVC 

V 

2 

O.D.: . 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 
7.2-

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK ' I 

END OF BORING 2K. 
G F N F R A L N O T E 

1. Entry of 0.00 (or Grouna Elevation, Elev. Too of Riser Pipe It Elev. Too of Protective Casing 
Indicates tnat Surveyed Ground Elevation Not Available. 



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 
'PROJECT NAME: l^^y^U- PUS P^oSc. j Gasu^^.U, 

PROJECT LOCATION: S'- fn. ' - 'W C T 

PROJECT NO: ?*a -7 * O 3 P 0 

WELL NO: 2 Q 4" M 

CUEN T: 

CONTRACTOR: A i L l f i t l ^ C S 

LOGGED BY: 

CHECKED BY: 

ORILLERi. 

OATE: 

DATE: 

BORING NO: 

BORING LOCATION: 

PAGE: 1 OF 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

N O T E 

- tunrrunj«rii" 
- Boring Advanced w / 

-LENGTH RISER PIPE BELOW GRD. SURF:(Ft.) 

— TYPE OF SURFACE SEAL 

— DIA. SURFACE SEAL BGS (In.) _ 

— DEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

— I.D. OF PROTECTIVE CASING (In.) _ 

— TYPE OF PROTECTIVE CASING _ 

— DEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

— DEPTH BOTTOM OF DRAIN LAYER (Ft.) _ 

— RISER PIPE (In.) I.P.: 2 . 0 3 O.D 

LA. 

TYPE OF RISER PIPE . 
t 

TYPE. OF BACKFILL AROUND. RISER PIPE 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF.SEAL. 

DEPTH BOTTOM OF SEAL (Ft.) 

OEPTH TOP OF PERVIOUS SECTION. (Ft . ) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) | p.: * 2 - £ - 3 

1^ 

z r 
2*7 

O.D.: 2. 5 
— TYPE OF FILTER PACK AROUND 

PERVIOUS SECTION 

— OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

— DEPTH BOTTOM OF FILTER PACK (Ft.) 35~ 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING 2$. 
r- r M F R A i N O T E ; 

1. Entry of 0.00 for Ground Elevation. Elev. Too of Riser Pipe 4c Elev. Top of Protective Cosing 
indicates tnot Surveyed Ground Elevation Not Avoitoble.' 



FLUSH M O U N T MONITORING WELL C O N S T R U C T I O N LOG BROWN & R O O T E N V I R O N M E N T A L 

PROJECT NAME: fi^y^U- PU3 

PROJECT LOCATION: fb-oMcrJ^ CT 

CLIENT: RPrCl 

PROJECT NO: 

WELL NO: ImQ. 

CONTRACTOR: AiLIfirVCt. DRILLER:. 

LOGGED BY: 

CHECKED BY: 

DATE: l O - ) M 7 

BORING NO: 

BORING LOCATION: 

r»&:U iS.U>.J <v> f̂U 4-

DATE: 
PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE. 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

1 N O T E 

6 1 Centroiizers 

Soring Advonceo w/ B—IrD 

-LENGTH RISER PIPE BELOW-GR&r SURF.(FL) 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) — 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING _ 

OEPTH BOTTOM OF PROTECTIVE CASING (Fl.) 

OEPTH BOTTOM OF DRAIN LAYER (Ft. ) _ 

RISER PIPE (In.) I.P.: t - O S o.D 

TYPE OF RISER PIPE _ 

)9-zi 

LL 

2^L 
Bit. 

1. 

12. 

TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

OEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft.) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) | p : ~7. O.D.: Z - ^ 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

DEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

OEPTH BOTTOM OF FILTER PACK (Ft. ) 

10 

21 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING 15 
c F N F R A I N Q T E ; 

1. Entry of 0.00 for Ground Elevation, Elev. Top of Riser Pipe it Elev. Too of Protective Cosing 
Indicates that Surveyed Ground Elevation Not Available. 



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 

PROJECT NAME: fily^U- PUS P4a5e. j Grr^J 

PROJECT LOCATION: _ i i r » L & ^ . 

CLIEN T: U S G P f l - . RA-6 1 

CT 

PROJECT NO: 

WELL NO: 7 . Q 7 A 7 

BORING NO: 

CONTRACTOR: 

LOGGED BY: 3 s 

CHECKED BY: 

DRILLER:. ftp* ^ 
DATE: \ Q - ' \ \ - e \ l 

DATE: 

BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE. 

GROUND 
ELEVATION 

SAND DRAIN LAYER 

N Q-T £ _ 

I 
- / ( Centranzers 

- 3oring Advanced w / 0 i f W 

- 3VH0 

- <W 

FLUSH MOUNT PROTECTIVE CASING 

LENGTH RISER PIPE BEL0W«fia8. SURF.(FL) 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft.) 

RISER PIPE (In.) I.P.: 1 . 0 ^ p.p.; 

TYPE OF RISER PIPE 

I t ' l l 
L i t 

Si 

\.6 
z 

?\)o 
TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

DEPTH BOTTOM OF SEAL (Ft.) 

OEPTH TOP OF PERVIOUS SECTION (Ft.) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (ln.)|.Q.: 1 . 0 5 

5^ Mri-ZfrjS 

31 
HZ 

10 Sl<r-h 

O.D.:. 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

OEPTH BOTTOM OF FILTER PACK (Ft.) 

6ri W 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING ( f i ) 
r . F N E R A l N O T F • 

1. Entry of 0.00 for Ground Elevotion. Elev. Top of Riser Pipe ac Elev. Top of Protective Cosing 
indicates tnat Surveyed Ground Elevotion Not Available. 



FLUSH M O U N T M O N I T O R I N G W E L L CONSTRUCTION LOG BROWN & ROOT E N V I R O N M E N T A L 

PROJECT NAME: fi^y^U- PUS Pha 

PROJECT LOCATION: ^ - f ^ a r C - ^ C T 

CLIEN T: q ? g | ° f r . ft A-6 1 

PROJECT NO: ^ ^ k G ^ O - P 

WELL NO: 1 - 0 9 S 

CONTRACTOR: 

LOGGED BY: 

CHECKED BY: 

DRILLER:. 

DATE: 1 - 1 0 ^ 7 

DATE: 

BORING NO: 2 0 5 ^ / 3 , S ) 

BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

SAND DRAIN LAYER 

N O T E 

- Boring Advancea w / D i t W 

A4 

FLUSH MOUNT PROTECTIVE CASING 

Well <_o*>rcv»vHu? 

g — L E N G T H RISER PIPE BELOW GRD. SURF.(Ft.) 

TYPE OF SURFACE SEAL 

0.a.H 

1 J 
8'' 

DIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING t 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft.) 

RISER PIPE (In.) I.P.: " t O.D.: 

TYPE OF RISER PIPE p l / d V 

1. C 

TYPE OF BACKFILL AROUND RISER PIPE j?*»vfe->.-r<- CX\ p - 3 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

10 

/3 
£ 7 r / f -

DEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft.) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 0. P < > 6 

PERVIOUS SECTION (In.) | p • 7_ P P.: 1. 2 S~ 

5 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING I i 
C F N g R A I N Q H ; 

t. Entry of 0.00 for Ground Elevotion, Elev. Too of Riser Pipe it Elev. Top of Protective Cosing 
indicates that Surveyed Ground Elevation Not Available. 



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 

'PROJECT NAME: P-^y^lc PUS 

PROJECT I nPATiDN- £V&r4<-</ C T 

CLIENT: ' l i e e f r , ftft-6 1 

PROJECT NO: C > ^ ^ 9 - 0 

WELL NO: O - O f l»l 

BORING NO: g l T 

CONTRACTOR: A I I I ^ C E 

LOGGED BY: " T P / ^ \ v \ < A l > 

CHECKED BY: 

DRILLER:. 

DATE: 

DATE: 

>JQQ_ 

'i-lo- 11 

BORING LOCATION: 

>• of Kg. 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

N O T E : 

- 2 C i fn t rn iu f f ru 

- Bor ing Advanced w / 0 fie W 

i. ? 

LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

OIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

OEPTH BOTTOM OF DRAIN LAYER (Ft.) 

RISER PIPE (In.) I.P.: "2- O.D.: 

TYPE OF RISER PIPE p l / < £ 

O S * 

7. ZJT 

TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

3? 
" )&*rc~u a>rs 

OEPTH BOTTOM OF SEAL (Ft.) J u 

OEPTH TOP'OF PERVIOUS SECTION (Ft.) 

OIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

93 
vs. er 

PERVIOUS SECTION (In.) | Q . . O.D.: . 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

OEPTH BOTTOM OF FILTER PACK (Ft.) 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING [r*?) $6 
G F N E R A I N O T E : 

1. Entry of 0.00 for Ground Elevation, Elev. Too of Riser Pipe i t Elev. Too of Protective Casing 
Indicates that Surveyed Ground Elevation Not Available. 



F L U S H M O U N T MONITORING WELL C O N S T R U C T I O N LOG BROWN & ROOT E N V I R O N M E N T A L 

PROJECT NAME: P U S PAQ 

PROJECT i nfATinN- £yrJ CT 

CLIENT: (i f ee ft-. RA-6 1 

PROJECT NO: ^ 6o1 *O330 

WELL NO: H 7.0? 

CONTRACTOR: A U l A ^ C S 

LOGGED BY: 

CHECKED BY: 

DRILLER:-

DATE: j - I ' V ? ? 
DATE: 

BORING NO: " 2 ° 5 3 

BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASIN G 

ELEVATION TOP OF 
RISER PIPE. 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

N O T E 

- fT t - i t rnurm 
- Boring Advanced w / 0 IV Jtf 

1 ' C -^W^n tv i ' t-t-r U V t V ^ 

-LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) • 

TYPE OF PROTECTIVE CASING 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft. ) 

RISER PIPE (In.) I.P.: 2- o.D. 

TYPE OF RISER PIPE __L 
i r r t j / m i -

1777=-

• TYPE OF BACKFILL AROUND RISER PIPE 

• DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL Btyfan-U 

• DEPTH BOTTOM OF SEAL (Ft.) ' . £ / • 2. 
p^>rL b ' f , ^ „c tap?) 

• DEPTH TOP OF PERVIOUS SECTION (Ft. ) 

• DIAMETER OF BOREHOLE (In.) 

• TYPE OF PERVIOUS SECTION • 

• TYPE OF OPENINGS Q OlO Sfaf 

• PERVIOUS SECTION (In.) | Q . t 

a*-

. O.D.:. 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

73 
XL 

TYPE OF BACKFILL (SHOW) 
BELOW FILTER PACK 

END OF BORING 

C E N E R A | N Q T E . 

1. Entry of 0.00 for Grouno Elevation. Elev. Too of Riser Pipe k. Elev. Top of Protective Casing 
indicotes tnot Surveyed Ground Elevation Not Avoiloble. 

21 

r-



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 
'PROJECT NAME: P -^M- ' i c P U S P A Q 

PROJECT I nCATlON- £"4n»r4rc/^ C T 

CLIENT:- ' I S e P f r . Rft-6 1 

PROJECT NO: ^Sol *03gtQ 

WELL NO: ZO"} S 

BORING NO: 10^ 

CONTRACTOR: A i L I f i t l ^ C ^ 

LOGGED BY: 7 c f e f [ j t , \ \ 

CHECKED BY: 

DRILLER:. 

DATE: 

DATE: 

BORING LOCATION: 

PAGE: I OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING ' 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

i N O T F : 

- 2 Centralizers 

- Boring Advanced w / D i t W 

><£. K ) ^ cry r ' 'P/' k/.Oi<-

-LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

OIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

• 1.0. OF PROTECTIVE CASING (In.) 

• TYPE.OF PROTECTIVE CASING 

• OEPTH BOTTOM OF PROTECTIVE CASING (FL) 

• DEPTH BOTTOM OF DRAIN LAYER (Ft.) 

•RISER PIPE (In.) I.P.: Z - O.D. 

• TYPE OF RISER PIPE 

A J 

r 
A 6 6 
2-

2. £7<r 

TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH TOP OF-SEAL (Ft.) 

TYPE OF SEAL 

• DEPTH BOTTOM OF SEAL (Ft.) 

: DEPTH TOP OF. PERVIOUS SECTION (Ft.) 

• DIAMETER OF BOREHOLE (In.) 

• TYPE OF PERVIOUS SECTION 

• TYPE, OF. OPENINGS 

•PERVIOUS SECTION (In.) |.Q.. _J~L-

2. 

5~ 

?\,'c 
f, Slot 

. O.D.: 7. • ?7 j 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH .BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

/ 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING 

C F N g R A L N Q T E i 

1. Entry of 0.00 for Ground Elevation. Elev. Too of Riser Pipe ic Elev. Top of Protective Casing 
Indicotes that Surveyed Ground Elevotion Not Available. 



FLUSH M O U N T M O N I T O R I N G WELL CONSTRUCTION LOG BROWN & ROOT E N V I R O N M E N T A L 

PROJECT NAME: fi^y^U- PUS Ph^^ j SrW,v.U-, 

PROJECT l nCATION- ?~-f^r4r^ CT 

CLIENT: f±see& . 1 

PROJECT NO: ^ 6 o 1 t O ^ O 

WELL NO: I . O M P 

BORING NO: 2 - 0 °l P 

CONTRACTOR: A L L l A ^ C S 

LOGGED 8Y: J o - l , > A . , , \ \ w 

CHECKED BY: 

ftp-, RxW DRILLER:. 

DATE: i 0 - l ? - ^ 7 

DATE: 

BORING LOCATION: 

PAGE: 1 OF 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE. 

GROUNO 
ELEVATION 

SAND DRAIN LAYER 

N O T 

- 2 Centralizers 

- Bering Advanced w / 0 h.W 

• 51-fr f b ^ 

FLUSH MOUNT PROTECTIVE CASING 

_2_ 

LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

OIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft.) 

RISER PIPE (In.) I.P.: 2 - 0 3 Q.D.: 

TYPE OF RISER PIPE 

1.6 

2 .3 

TYPE OF BACKFILL AROUND RISER PIPE ( - t ^ ^ / S * " * " ^ 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

DEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft.) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

3f 
fastest.**- Ch. f", 

/O S/c 'or 
PERVIOUS SECTION (In.) | Q.: . O.D.:. ?. z 
TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

00 

61 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING 

r. F N F R A 1 N Q T E ; 

1. Entry of 0.00 for Grouno Elevation, Elev. Too of Riser Pioe It Elev. Too of Protective Cosing 
Indicates that Surveyed Ground Elevotion Not AvoHoble. 



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG 

PROJECT NAME: fay^U- OC13 P40Se, j 

BROWN & ROOT ENVIRONMENTAL 

PROJECT LOCATION: C T 

CLIENT: ' X i B e f V . 1 

CONTRACTOR: A L L I A N C E 

LOGGED BY: 

CHECKED BY: 

DRILLER: !<-/•> ^ \y>\\ 

DATE: ) Q 1 i S ' ^ 

DATE: 

PROJECT NO: ^ ^ *<33g<3 

WELL NO: /HS-201& 

BORING NO: 

BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

N O T E 

- y Centronrers 

- Boring Advonceo w / .D—ifr-W 

Sl?TV<<_-

-LENGTH RISER PIPE BELOW GRD. SURF.(FL) ^ _ 
— TYPE OF SURFACE SEAL frUr**ii4.t tSrcS^- C*,r>++.r 

OIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

• I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

• OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

• DEPTH BOTTOM OF DRAIN LAYER (Ft . ) 

• RISER PIPE (In.) I.P.: 2 - C ? T O.D.: ^ -

• TYPE OF RISER PIPE 

2-

TYPE OF BACKFILL AROUND RISER PIPE U a » i f / S ^ ' i n - f / y ^ / 

DEPTH TOP OF SEAL (Ft.) ~? Z 

TYPE OF SEAL . &»6i.t*.<?4\e>< 

OEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft.) _ 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) | p . ~L'^^ 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

b 

/& 9/<?f~ 

O.D.: 2.B 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

OEPTH BOTTOM OF FILTER PACK (Ft. ) 

/ec 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING 

[Jo 

go I 
C E N F R A I N Q U ; 

t. Entry of 0.00 for Ground Elevation, Elev. Too of Riser Pipe & Elev. Top of Protective Casing 
Indicates thot Surveyed Ground Elevotion Not Available. 



BEDROCK MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 

PROJECT NAME: R c ^ ^ y 'C ' 0 U 2 . 

o " - \ jECT LOCATION: _ _ l i ! 2 l k i . 

PROJECT NO: 

WELL NO: 2 0 ^ 3 

76C7- CSZO 

BORING NO: 

CONTRACTOR: / t // 2, DRILLER 

LOGGED BY: I f c j - t " / ' t ? t / A - v * * ? DATE: / 0 - ° ! ~ 1 7 

CHECKED BY: f DATE: 

BORING LOCATION: 

( ^ i s ^ f j f on—A'. » q / g : 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

SAND DRAIN LAYER 

DEPTH 
TO BEDROCK (F 

DEPTH TO RING (Ft.) 

END OF BORING @-

°ll Ft. 

FLUSH MOUNT PROTECTIVE CASING 
GROUND SURFACE (Ft . ) 

- LENGTH OF RISER PIPE BELOW, GROUND 
SURFACE (Ft . ) 

i 

JJL 
TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING - j r ^ j h r r r , 5a*,/ 

iM DEPTH BOTTOM OF PROTECTIVE CASING (FL) 

DEPTH BOTTOM OF DRAIN LAYER (Ft . ) _ 

RISER PIPE (In.) LP.: ~L- O.D.: 

TYPE OF RISER PIPE ?V C-

TYPE OF BACKFILL AROUND RISER PIPE f S 

DEPTH TOP OF SEAL (Ft . ) / V 

TYPE OF SEAL 

7 3 DEPTH BOTTOM OF SEAL (F t . ) 

DEPTH TOP OF PERVIOUS SECTION (Ft . ) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) |.p • 1 

6 

iO 5Ur 
O.D.: 1.37T 

TYPE OF FILTER PACK AROUNO 
PERVIOUS SECTION 

DEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft . ) 

10 

C F N F R A I . N O T E 

1. Entry of 0.00 lor Ground Elevotion, Elev. Top ol Riser Pipe tc Elev. Top of Protective Cosing 
Indicates that Surveyed Ground Elevation Not Available. 



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 
'PROJECT NAME: (Uy^/c PUS PA0Sc. j Gri^J,, 

PROJECT I nPATION- ?+rtiH&-J^ CT 

CLIEN T: userfr. Rftci 

PROJECT NO: ? M ^ 2 0 

WELL NO: " 2 - 1 ^ 5 

BORING NO: 

CONTRACTOR: ALL I f l -PC !=• . 

LOGGED BY: 

CHECKED BY: 

DRILLER:— 

DATE: t Q - U - ° U 
DATE: 

BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION-

SAND DRAIN LAYER 

N O T E : 

- 2 Centralizers 

- Soring Advanced w / 0 it. W 

FLUSH MOUNT PROTECTIVE CASING 

ENGTH RISER PIPE BELOW GRD. SURF.(FL) : 

TYPE OF SURFACE SEAL GjvuKrt+t, CzAmTt 

DIA. SURFACE SEAL BGS (In.) I?'^-H 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE1 CASING (In.) 

TYPE OF PROTECTIVE CASING 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

OEPTH BOTTOM OF DRAIN LAYER (Ft.) 

RISER PIPE (In.) I.D.: ~ L - Q $ P.P.: 

TYPE OF RISER PIPE 

TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL-

DEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION '(Ft.) 

DIAMETER OF BOREHOLE. (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) | D . 1 . & % 

g 

2-2 
WO 

2_ 

s 
JL 
f\)c 

IO S/rt 

O.D.: 23 
TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

0C!> S**r?f 

22. 

^ 3 

TYPE OF BACKFILL (GROUT) 
BELOW. FILTER PACK 

END OF BORING HO 
f l F N F R A I H Q T f, ; 

1. Entry of 0.00 for Ground Elevation, Elev. Top of Riser Pipe Sc Elev. Top of Protective Casing 
indicates that Surveyed Ground Elevotion Not Available.' 



FLUSH M O U N T M O N I T O R I N G WELL CONSTRUCTION LOG BROWN & ROOT E N V I R O N M E N T A L 

'PROJECT NAME: fi^y^-U. QO.S PA0Sc 
G, TBA~W r*J » Lc r 

PROJECT LOCATION: f - ^ ^ ^ r f J 

CLIENT: ' X i E f P r . RA-6 1 

cr 
PROJECT NO: 1 7 ^ *Q3g><3 

WELL NO: & 

SORING NO: 21 ^ /VcW) 

CONTRACTOR: A L L l A ^ C E 

LOGGED BY: 

CHECKED BY: 

-7, 
DRILLER:. 

DATE: 

DATE: 

Ron T>rt.\l 

[Q-Z6 ' - ^7 

BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

SAND DRAIN LAYER 

N O T ? : 

- 2 Centralizers 

- Soring Advanced w / D Sc W 

FLUSH MOUNT PROTECTIVE CASING 

-LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING ; 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft.) 

RISER PIPE (In.) I D.: 2 • ° > P.P.: 

1.6 
2. 

1.1 

2.3 

2 r 

TYPE OF RISER PIPE 

' TYPE OF BACKFILL-AROUND RISER PIPE 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

OEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft.) 

.DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

• TYPE OF OPENINGS 

PERVIOUS SECTION (In.) | D ; 2 < < ? 3 O.D.: 2 . 3 

2.7 

ZO Slot 

TYPE'-OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

22 
31 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING 
HO 

C E N E R A I N Q U ; 

1. Entry of 0.00 for Ground Elevation. Elev. Too of Riser Pipe it Elev. Top of Protective Cosing 
indicates that Surveyed Ground Elevotion Not Available. 



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 

PROJECT N A M E : fay^U. P U S P 4 0 S e . j G r a v w g t ^ . U , 

PROJECT i nPATinN- £"4nj<-£rc^ C T 

CLIEN T: C U g < ° f l - , ftft-l 1 

CONTRACTOR: A U L I h V C S 

LOGGED BY: " T o - E ^ ^ j y N \ p 

CHECKED BY: 

DRILLER:. 

DATE: ) Q -

DATE: i 

PROJECT NO: ^ ^ < O * 2 0 

WELL NO: > / 7 ^ - 2 11 5 

BORING NO: 

BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE. 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

N 0 T F 

Cent ra l i ze rs 

Bor ing Advancea w / D k W 

- 000 

LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

,D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

OEPTH BOTTOM OF PROTECTIVE CASING (Fl.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft. ) 

RISER PIPE (In.) I.P.: t ~ . 0 5 " p.p.; 

TYPE OF RISER PIPE C-

LA 

TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL. 

OEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP ;0F PERVIOUS SECTION (Ft. ) 

OIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

l.osr 

2^ 

5 

\0 $\of 

PERVIOUS SECTION (In.) | D ; O.D.:. 1.3, 
TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

Zl 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

ENO OF BORING 

G F N F R A L ^ g U ; 

1. Entry of 0.00 for Ground Elevation. Elev. Too of Riser Pipe 6c Elev. Top of Protective Cosing 
Indicates that Surveyed Ground Elevation Not Available. 



F L U S H M O U N T MONITORING WELL C O N S T R U C T I O N LOG BROWN & ROOT E N V I R O N M E N T A L 

PROJECT NAME: fi^y^M-U. OUS PAa5c. 1 S W M , U -

PROJECT I riCATinN- Z+rtH^rJ^ CT 

CLIENT: useea- . ft A-6 1 

PROJECT NO: ^ ^ 

WELL NO: 

CONTRACTOR: A L L I f r V C B 

LOGGED BY: 

CHECKED BY: 

Jot, V\o\\o 
DRILLER-

DATE: 

DATE: 

BORING NO: 

BORING LOCATION: 

~DV>T Trop^h K fall­
ow 0,;-ix S<, - u> J i * - * y t S^fc-Tibw 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

N O T ? 

5 C^wt-r^W^f > 
- » C l i l l U T I l i H . T S 

- Soring Advoncea w / 0 Sc W 

* M ft 00 

-LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

• TYPE OF SURFACE SEAL 

OIA. SURFACE SEAL BGS (In.) _ 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) — 

I.D. OF PROTECTIVE CASING (In.) _ 

TYPE OF PROTECTIVE CASING _ 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft . ) _ 

RISER PIPE (In.) I.P.: " 1 - <?3 O.D. 

• TYPE OF RISER PIPE PVC 

A 1 

A 6 

z. zo 

TYPE OF BACKFILL AROUND RISER PIPE 

• DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

OEPTH BOTTOM OF SEAL (Ft.) 

•DEPTH TOP OF PERVIOUS SECTION (Ft. ) 

OIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

• TYPE OF OPENINGS 

Z.OI PERVIOUS SECTION (In.) | rj_. O.D.:. 2 .3 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

DEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

101. 5" 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING 

G F N F R A I N Q T E i 

1. Entry of 0.00 lor Ground Elevotion. Elev. Too ol Riser Pipe it Elev. Top ot Protective Casing 
indicates mat Surveyed Ground Elevotion Not Available. 

v£<, 



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 

PROJECT NAME: P-^M-U- PUS Pha%c_ j GravwaCU, 

PROJECT I OCATION- $Var-4r«/_ CT 

CLIENT: ' i i e e o - . ftftll 

PROJECT NO: ^ 6 ° 1 

WELL NO: •2 »\ D 

BORING NO: 2 . W I'A 

CONTRACTOR: AlLI/WCi 

LOGGED BY: Tr?*, M l U g 

CHECKED BY: 

DRILLER: ^ Q * l Rg. 11 

DATE: /(?->?-<?7 

BORING LOCATION: 

OATE: 
PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE! 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

N O T E 

Centralizers < XX' *>C 
- Boring Advanced w/ -O h W 

» i n s - 125- f b } * 

LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

OIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft. ) 

RISER PIPE (In.) I.D.: \Z.C>Z Q.p. : 
2."S 

Bindent** di,P£, 

TYPE OF RISER PIPE 

TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

DEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft . ) 

DIAMETER OF BOREHOLE (in.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) | p : "Z»£> 3 P.P.: 

& 6 

TYPE OF FILTER PACK AROUNO 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

IH3> 
111 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING 

/do?) 

c F N F R A i N Q T E ; 

1. Entry of 0.00 for Ground Elevation. Elev. Top of Riser Pipe At Elev. Top of Protective Casing 
indicates triot Surveyed Ground Elevation Not Available. 



BEDROCK MONITORING WELL CONSTRUCTION 

OJECT NAME: ^ a . - j r v u X f \ C 

LOG BROWN & ROOT ENVIRONMENTAL 

.JROJECT LOCATION:. 

CLIENT: bL f f\ - lO-eA^ V W j 

PROJECT NO: 

WELL NO: Mb/' 

-760 7 
V'R 

CONTRACTOR: ^ \ \ ; a - v > . < 

LOGGED BY: To 

CHECKED BY: 

DRILLER: 

D A T E : _ 

DATE: 

BORING NO: f t-H 

BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

SAND DRAIN LAYER 

- ~ T W ^ < W L H* . SC/UW\ 

DEPTH 
TO BEDROCK ( F t . ) . /6T0 

-OFPTH TO RING (Ft.1 

StU-noVy frit"**- ^ncX-• END OF BORING & • 

/ 7 / Ft. 

FLUSH MOUNT PROTECTIVE CASING 
GROUND SURFACE (Ft . ) 

- LENGTH OF RISER PIPE BELOW GROUND 
SURFACE (Ft.) 

• TYPE OF SURFACE SEAL 

• DIA. SURFACE SEAL BGS (In.) _ 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) _ 

• 1.0. OF PROTECTIVE CASING (In.) _ 

TYPE OF PROTECTIVE CASING _ 

• DEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft . ) — 

RISER PIPE (In.) LP.: " \ . Q ^ O.O, 

TYPE OF RISER PIPE _ 

3L 

LL 

1.3 
?0c 

• TYPE OF BACKFILL AROUND RISER PIPE t " * W f t qor>,f f\AUr-rllS 

• DEPTH TOP OF SEAL (Ft . ) 

• TYPE OF SEAL 

• DEPTH BOTTOM OF SEAL (Ft . ) 

• DEPTH TOP OF PERVIOUS SECTION (Ft.) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (in.) |.D. : ~L . 0 O.D.: 2 . 5 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft . ) 

00M$~r><J 
/70 
/ 7 Q . JT 

r. F N F R A L N O T E 

I. Entry of 0.00 for Ground Elevotion. Elev. Top of Riser Pipe 4: Elev. Top of Protective Casing 
Indicotes that Surveyed Ground Elevotion Not Availoble. 



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 
PROJECT NAME: ( W ^ t c OO.S P h a s , ^ j G ^ , , 

PROJECT I nt-ATIflM- ?Wi,i-GrrJ C T 

CLIENT: < A $ e f f r . RA-6 1 

PROJECT NO: V 60Q t O > 9 0 

WELL NO: 

BORING NO: 5£ -3-1 a " 

CON TRACTOR: A L L I W C t z 

LOGGED BY: 

CHECKED BY: 

DRILLER:. 

DATE: 

DATE: 

G f\ /n. BORING LOCATION: 

- f l^ ' ' f , r( fa, ' ,w firs 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUNO 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

N O T E : 

- Q Centralizers 

- Soring Advanced w / 

S-6' 

LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.O. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft. ) 

RISER PIPE (In.) I.D.: »- P.P.: 

(3-M i e tc / t ie -

/T ye.lt' 

ft.7 5 

TYPE OF RISER PIPE 

TYPE OF BACKFILL AROUND RISER PIPE 

OEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

OEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft. ) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) | D : P O.D.: 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft. ) 

4 
9 * 

^ 3 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK , 

END OF BORING 

G E N F R A I N Q T E ; 

1. Entry of 0.00 for Ground Elevotion. Elev. Too of Riser Pipe tt Elev. Top of Protective Cosing 
indicotes that Surveyed Ground Elevation Not Available. 



FLUSH MOUNT- MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 
r 'ROJECT NAME: ^ V ^ i c P U S j 5 ^ , ^ , . PROJECT NO: ^6oQ ^ 9 - 0 

PROJECT LOCATION:-. 

CLIENT: 'xseeo-

WELL NO:. 

(IPtC 1 BORING NO: 2. | 2. /Ai1. P/ 

CONTRACTOR: fiiLlfitf^C S 

LOGGED BY: 

CHECKED BY: 

6*-n Gr). DRILLER:. 

DATE: 

DATE: 

- BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

SAND DRAIN LAYER 

N O T E : 

- 2 Centronzers 

- Soring Advonceo w / D tt W-

FLUSH MOUNT PROTECTIVE CASING 

-LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

— TYPE OF SURFACE.SEAL 

DIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) . 

I.D. OF PROTECTIVE CASING (In.) 

TYPE .OF PROTECTIVE CASING 

:— OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) . 

O.Jo 

IX' 
IM 

3.0 

O.D.: 

DEPTH BOTTOM OF DRAIN LAYER (Ft.) 

RISER PIPE (In.) I . D . : _ £ _ J 

TYPE OF RISER PIPE 

TYPE OF BACKFILL AROUND RISER PIPE A ^ Bs~£~''/& 

• DEPTH TOP OF SEAL (Ft.) ^ - C 1 ~ J 

- TYPE OF SEAL &***.*Jst~t G-fit ) 

DEPTH BOTTOM OF SEAL (Ft.) 

OEPTH TOP OF PERVIOUS SECTION (Ft . ) 

DIAMETER OF BOREHOLE (In.) -

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

• PERVIOUS SECTION (In.) |.Yj.: _ J Z 

ZS.0 

O.D.: . 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

OEPTH BOTTOM. OF FILTER PACK (Ft.) 

TYPE OF-BACKFILL (GROUT) /l^'Z'^-C / L/f- S C ^ ^ ^ j 
BELOW FILTER PACK 

END OF BORING 

C F N F R A I N O T F -

1. Entry of 0.00 for Ground Elevotion. Elev. Too of Riser Pipe Ac Elev. Top of Protective Casing 
Indicates that Surveyed Ground Elevotion Not Available. 



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 

PROJECT NAME: 9-^y^M-U- PUS P W 1 PROJECT NO: 60Q 

PROJECT i nr-ATum- ?W<W^ CT 

CUENT: (Aieeo-.: ftftcl 

WELL NO: 

BORING NO: 

CONTRACTOR: A l L l P , r * C E 

LOGGED BY: lAt-W*. 

CHECKED BY: . . 

DRILLER:. 

DATE: V ^ - q 1 

DATE:^ • _ 

BORING LOCATION: 

PACE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF ' 
RISER PIPE : 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

N O T E ; 

- 2 Centronzers 

- Boring Advanced w / - f l 4! W 

LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF;SURFACE SEAL (Ft.) : 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

OEPTH BOTTOM OF PROTECTIVE CASING (Fl.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft. ) • 

RISER PIPE (In.) I.P.: 2 Q.D.: 

0.2.M 

Q.«i.«Wcr«.Le 

Il5 

I.M 

•2 .0 

7ir 

TYPE OF RISER PIPE 

TYPE OF BACKFILL AROUND RISER PIPE / s 4 f - ? / i A f / i e - v r * t < s ) ] 

DEPTH TOP OF SEAL (Ft . ) . 

TYPE OF SEAL 

DEPTH BOTTOM OF-SEAL (Ft.) 

DEPTH TOP. OF PERVIOUS SECTION (Ft.) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 0 0Af S/o-T-. 

PERVIOUS SECTION (In.) | p,; 1_ . O.D.: . 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft. ) rs~f 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING 

P . F N F R A I N O T E : 

1. Entry of 0.00 tor Ground Elevotion. Elev. Top of Riser Pipe At Elev. Top of Protective Cosing 
Indicates that Surveyed Ground Elevation Not Available. 



BEDROCK M O N I T O R I N G W E L L CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 

OJECT NAME: • 4 C w / » W . < - O U 9 / W s . » A . 

PROJECT in^AT inM- * / - o > r - k c 4 C X , 

PROJECT NO: l i c f l * ° ? a o 

WELL NO: / H u > » \ Q . . a 

CLIENT: O L 5 E r ° / ? , r W u < * 0. ^ . f V C BORING NO: 5 f f a l ^ 

CONTRACTOR: A U - w c t DRILLER-

LOGGED BY: A f f / " ' W j DATE: 

CHECKED BY: _ _ DATE: 

BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

SAND DRAIN LAYER 

DEPTH r \ o 
TO BEDROCK (Ft.) _ J 1 _ _ 

DEPTH TO RING (Ft . ) _ 
_ 

END OF BORING & • 

^ Ft. 

FLUSH MOUNT PROTECTIVE CASING 
GROUND SURFACE (Ft. ) 

• LENGTH OF RISER PIPE BELOW GROUND 
SURFACE (Ft. ) 

i 

TYPE OF SURFACE SEAL _ 

DIA. SURFACE SEAL BGS (In.) _ 

DEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) _ 

TYPE OF PROTECTIVE CASING ~ _ 

DEPTH BOTTOM OF PROTECTIVE CASING ( F t . ) _ 

DEPTH BOTTOM . OF DRAIN LAYER (Ft. ) _ 

RISER PIPE (In.) I.D.: O.D. 

It 

3 . . 0 

9.3 f 

• TYPE OF RISER PIPE 

TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

DEPTH BOTTOM OF SEAL (Ft . ) 

DEPTH TOP OF PERVIOUS SECTION (Ft. ) 

DIAMETER OF BOREHOLE (In.) 

• TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) I Q . Q. O.D.: g 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

DEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

C E H E B M N O T E 

I. Entry of 0.00 for Cround Elevation. Elev. Top of Riser Pipe tc Elev. Top of Protective Casing 
Indicates tnot Surveyed Cround Elevation Not Available. 



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 

OROJECT NAME: ^ A y ^ k - O K 5 A^o 

PROJECT i nPATinN- f W C - < ^ C T 

CLIENT: Usee ft- . ftA-C 1 

PROJECT NO: ^6o1 i<^>9-0 

2J2 s WELL NO: 

BORING NO: 

CONTRACTOR: A U L I h ^ C B 

LOGGED BY: _ 

CHECKED BY: 

DRILLER:. 

OATE: _ 

D A T E : _ 

J2JI. 
BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE i 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

N O T E 

- / ( Centronzers 

- Boring AdvonceO w / U—4r"W 

-LENGTH RISER PIPE BELOW GRD. SURF.(Ft.) 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) : 

r— OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D: OF PROTECTIVE CASING (In.) ' . 

TYPE OF PROTECTIVE CASING 

DEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

' DEPTH BOTTOM OF DRAIN LAYER (Ft.) 

RISER PIPE (in.) I.D.: ~ L * C > 3 O.D.: 

TV 

2 
a. 3 

T.YPE OF RISER PIPE' 

TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH TOP OF SEAL (Ft.) _ _ 

TYPE OF SEAL 

OEPTH BOTTOM OF SEAL (Ft.) 

OEPTH TOP OF PERVIOUS SECTION (Ft.) 

DIAMETER OF BOREHOLE (In.') 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) | .p. : ~LsO ^ . O.D.: 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

2? 

TYPE OF BACKFILL (GROUT) M k h & 3 > B / ^ ^ ^ l l f . 
BELOW FILTER PACK 7 

iND OF BORING 

P . F N F R A I N O T E : 

1. Entry of 0.00 for GVouno Elevation. Eiev. Too of Riser Pipe ic Elev. Top of Protective Cashtq 
Indicates tnat Surveyed Cround Elevotion Not Available. 



BEDROCK MONITORING WELL CONSTRUCTION LOG 

PROJECT NAME: l ^ ^ y r\s\ a-v' at •xJt^ 

"^OJECT LOCATION:. 

BROWN & ROOT ENVIRONMENTAL 

^niu^HK-fer PROJECT NO: ? X & 

WELL NO: 

BORING NO: 

CONTRACTOR: 

LOGGED BY: 

CHECKED BY: 

All PRIM PR- J?<?fr 

DATE: 

OATE: 

JkJL BORING LOCATION: 

^ ^ ' 
PACE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

SAND ORAIN LAYER 

DEPTH 
TO BEDROCK (Ft.) . 

,0£EIH--fO-RTNC (Ft.) 

I 

END OF BORING ©-

5~3 • & Ft. 

3 

FLUSH MOUNT PROTECTIVE CASING 
GROUND SURFACE (Ft.) 

- LENGTH OF RISER PIPE BELOW GROUND 
SURFACE (Ft.) 

1 

/ • y -
9L 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) _ 

DEPTH TO BOTTOM OF SURFACE SEAL (Ft.) _ 

I.D. OF PROTECTIVE CASING (In.) _ 

TYPE OF PROTECTIVE CASING _ 

DEPTH BOTTOM OF PROTECTIVE CASING (Ft:) _ 

DEPTH BOTTOM OF DRAIN LAYER (Ft.) _ 

RISER PIPE (In.) LP.: 1 - ^ 3 O.D, 

TYPE OF RISER PIPE 

/ 6 
2. 

2 . 3 

TVPE OF BACKFILL AROUND RISER PIPE W ^ ^ t ^ S , 

DEPTH TOP OF SEAL (Ft.) Z f f . 5 " 

TYPE OF SEAL gv^+c 

DEPTH BOTTOM OF SEAL (Ft.) ~* 1 

DEPTH TOP OF PERVIOUS SECTION (Ft.) 3.~?. J> 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) | p • ~Z,Q$ 

s~ 
SM f 

O.D.: 2 , 3 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

G E N E R A I N O T E 

1. Entry of 0.00 for Ground Elevation, Elev. Top of Riser Pipe Ic Elev. Top of Protective Casing 
Indicates that Surveyed Cround Elevation Not Available. 



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 
PROJECT NAME: ft'Hwk- OUS Pha 

PROJECT 1 riCATinN- £+r*MnrJ^ CT 

CLIENT: usee* . ftftci 

PROJECT NO: ^ ^ 1 0 * 2 0 

WELL NO: m u j a I S 5 

BORING NO: S/&*\H 

CONTRACTOR: ftLLIfit^CS 

LOGGED BY: 

CHECKED BY: 

DATE: I 6 A / ? 7 

DATE: 

BORING LOCATION: 

^ . f r r r V S i ^ 

PACE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

SAND DRAIN LAYER 

N O T E ; 

- 2 Centralizers 

- Boring Advanced w / 0 i * 

FLUSH MOUNT PROTECTIVE CASING 

LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF. SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) _ 

TYPE OF PROTECTIVE CASING 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft. ) 

RISER PIPE (In.) I.D.: g- P.P.: 

TYPE OF RISER PIPE 

1.3 

Jh 

TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

DEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft.) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In ) I.D.: ^ 

U2JL. 

CL.-/tr 

. O.D.: 3 . a y 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft. ) 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING 
56 

G F N E R A I N O T E : 

1. Entry of 0.00 'or Ground Elevation. Elev. Too of Riser Pipe tt Elev. Top of Protective Casing 
Indicctes that Surveyed Ground Elevation Not Avoifoble. 



FLUSH M O U N T M O N I T O R I N G WELL CONSTRUCTION LOG BROWN & ROOT E N V I R O N M E N T A L 

PROJECT NAME: OUS PAQ 

PROJECT LOCATION: f-fojr-C-^ CT 

CLIENT:. useef i - , Rft-Cl 

PROJECT NO: V6oQ t O l Z O 

WELL NO: r ^ U l 3,|Cj>vl 

BORING NO: 3 I H r^ 

CONTRACTOR: flLLIfifCE 

LOGGED BY: f/V? e v l U 

CHECKED BY: 

DRILLER:. 

DATE: 

DATE: 

lik 
BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUNO 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND DRAIN LAYER 

N O T 

- d Centronzers 

- Soring Advanced w/ I? ff YY fa\f 
Sflr^tO 

g — L E N G T H RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

1.0. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

O.HI 

DEPTH BOTTOM OF DRAIN LAYER (Ft. ) 

RISER PIPE (In.) I.D.: P.P.: 

• TYPE OF RISER PIPE 

TYPE OF BACKFILL AROUND RISER PIPE 

• DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

OEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft.) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) | p . "3- p p . 

(fire 

2D-

6-r 

o.oao stoi 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING Nl 
r- F N £ R A i v Q I t ; 

t. Entry of 0.00 lor Ground Elevotion. Elev. Too of Riser Pioe tt Elev. Top of Protective Casing 
Indicates that Surveyea Ground Elevation Not Available. 



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG 
r BROWN & ROOT ENVIRONMENTAL 

PROJECT NAME: fay^lc OUS j Grzu^^.U, 

PROJECT i nr-ATinN- f W C - t ^ C F 

CLIENT: d S & f f r , ftft-cl 

PROJECT NO: ^ * O ^ 0 

WELL NO: ^ l u J g - f - t f l 

BORING NO: 9- I M1 

CONTRACTOR: A L L I A N C E 

LOGGED BY: 

CHECKED BY: 

DRILLER:. 

DATE: 

DATE: 

BORING LOCATION: 

I t . ^ \ / C 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

/ 
SAND DRAIN LAYER 

fy\UJ a m y 

N O T E 

- i . Cent ra l i zers 

- Bor ing Advanced w/ -B-n fc -W- ^ > 

L ) b - m ± t O O ^ 5 4 W 0 

-LENGTH RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) 

| OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

' DEPTH BOTTOM OF DRAIN LAYER (Ft.) 

RISER PIPE (In.) I D.: ^ O.D.: 

TYPE OF RISER PIPE 

0.31 

an 

2 . o 

muj am s 
TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

• DEPTH BOTTOM OF SEAL (Ft.) 

• DEPTH TOP. OF PERVIOUS SECTION (Ft.) 

• OIAMETER OF BOREHOLE (In.) 

• TYPE OF PERVIOUS SECTION 

• TYPE OF OPENINGS 

• PERVIOUS SECTION (In.) | p . ^ ~ 

I?«^U i • C-k i, •as. 
HO 

na. ff, 

Q.oio SU 

O.D.: g '3.r 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION • 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

- & 0 0 ffYf-rO 

M 8 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING 

fol^v*. drip* 

5-f 
c E N F R A i a Q T E ; 

1. Entry of 0.00 for Ground Elevotion. Elev. Too of Riser Pipe Sc Elev. Top of Protective Cosing 
Indicates that Surveyed Ground Elevotion Not Avoiloble. 



F L U S H M O U N T MONITORING WELL C O N S T R U C T I O N LOG BROWN & R O O T E N V I R O N M E N T A L 

PROJECT NAME: fi^y^M-U- PUS PAQ 

PROJECT LOCATION: f h ^ M m - J 

CLIENT: L t * g | ° r t - , ftA-6 1 

CT 

PROJECT NO: ^ ^ ^ 0 3 g < 3 

WELL NO: 

BORING NO: 

CONTRACTOR: A L L I f i r l ^ C S 

LOGGED BY: 

CHECKED BY: 

Joe. ' r ^ l l . 

DRILLER 

DATE: 

DATE: 

. fie g.t< 
! 6 - 6 - ? 0 

BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER P I P E _ 

GROUND 
ELEVATION 

SAND DRAIN LAYER 

N O T r : 

- O Centronzers 

- Boring Advanced » / O- ft 

evir5" 
Jbereino I* 

FLUSH MOUNT PROTECTIVE CASING 

^ - ^ L E N G T H RISER PIPE BELOW GRD. SURF.(FL) 

TYPE OF SURFACE SEAL 

OIA. SURFACE SEAL BGS (In.) 

OEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft. ) 

RISER PIPE (In.) I.D.: 9 - O.D.: 

TYPE OF RISER PIPE 1 

TYPE OF 8ACKF1LL AROUND RISER PIPE 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

DEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft. ) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) | p • 

0.010 cLh 

. O.D.: 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

OEPTH BOTTOM OF FILTER PACK (Ft. ) 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING 

C F N E R A I " P T E ; 

t. Entry of 0.00 for Ground Elevation. Elev. Top of Riser Pipe et Elev. Top of Protective Cosing 
Indicates tnct Surveyed Ground Elevation Not Avatloble. 



BEDROCK MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 
PROJECT NAME: / ^»vo t» r k - Q<&- ( j >K+ j . ^ ± € > r * u ~ l . . ~ L - -

PROJECT LOCATION: 

CLIENT: 0-$ ft.firC± 

PROJECT NO: 

WELL NO: 

BORING NO: 

CONTRACTOR: A C ~ L I t 

LOGGED BY: X o * - f ^ < X i t 

CHECKED BY: 

DRILLER:. 

D A T E : _ 

OATE: 

I0-6-- <\ n 

BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUNO 
ELEVATION 

SAND DRAIN LAYER 

DEPTH ' 
TO BEDROCK, (F t . ) . 11 
DEPTH TO RING (Ft.) 

1 

END OF BORING © • 

HO.f Ft. 

FLUSH MOUNT PROTECTIVE CASING 
GROUND SURFACE (Ft. ) 

- LENGTH OF RISER PIPE BELOW GROUNO 
SURFACE (Ft. ) 

1 
1 

1.3 

TYPE OF SURFACE SEAL 0-^<-k<^Jr<L 

DIA. SURFACE SEAL BGS (In.) 

DEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

DEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft.) 

RISER PIPE (In.) I.D.: * L O.D.: 

TYPE OF RISER PIPE 

(.5 
s.o 

R E ­

TYPE OF BACKFILL AROUND RISER PIPE 

OEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

OEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft.) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) |,o_. ^ Q.D.: 

v.r 
0.006 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft . ) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

3 ? . 0 

C- F N F R A I. N O T E 

1. Entry of 0.00 for Ground Elevotion, Elev. Top of Riser Pipe & Elev. Top of Protective Casing 
indicates thot Surveyed Ground Elevotion Not Available. 



BEDROCK MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 

I PROJECT NAME: T? C U Z -

PROJECT LOCATION: < > + r a * Q ~ f ~ 

CLIENT: E YA 

PROJECT NO: 7 6 < ? 7 ± e ? a . Q 

WELL NO: " 

BORING NO: 2.16 

CONTRACTOR: A ] ) i ^ ^ < ^ 

LOGGED BY: 

CHECKED BY: 

•DRILLER:. 

DATE: 

DATE: 

BORING LOCATION: 

Up Q r<u^^»i'f " & "I 

PAGE: 1 PE 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

SAND DRAIN LAYER 

DEPTH 
TO BEDROCK (Ft.). 

DEPTH TO RING (Ft.) 

I 

•END OF BORING 

U . C Ft. 

FLUSH MOUNT PROTECTIVE CASING 
GROUND SURFACE (Ft.) 

• LENGTH OF RISER PIPE BELOW GROUND 
SURFACE (Ft . ) 

D.!><£ 

I 

11 v i t 

• TYPE OF SURFACE SEAL flu,, fcCf«-L-'L 

• DIA. SURFACE SEAL BGS (In.) 

• DEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

• I.D. OF PROTECTIVE CASING (In.) 

• TYPE OF PROTECTIVE CASING 

• DEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

• DEPTH BOTTOM OF DRAIN LAYER (Ft . ) 

RISER PIPE (In.) I.D.: ^ ~ O.D.: 

l .r ' 
•a. .o 

TYPE OF RISER PIPE 

TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

DEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft.) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

•4J_ 

30L?1 
s 

IK 
PERVIOUS SECTION (in.) | D : 1 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

DEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft . ) 

O.D.: 9»J<T 

C E N E R A I N O T E 

1. Entry of 0.00 for Cround Elevotion. Elev. Top of Riser Pioe it Elev. Top of Protective Cosing 
indicotes that Surveyed Ground Elevotion Not Available. 



FLUSH MOUNT MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 

°ROJECT NAME: fi^y^U- OUa Ph 

PROJECT LOCATION:. 

CLIEN T: USEPfl-

PROJECT NO: ^ 6°1 ^0*20 

WELL NO: 2 \~?D 

CONTRACTOR: A L L I W C E 

LOGGED BY: 

CHECKED BY: 

\\th\r. 
D R I L L E R : _ i k r 

DATE: \ 0 - l ^ ' ^ l 

DATE: 

BORING NO: ~Z'7 //h2~z. 

BORING LOCATION: 
J 

PACE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

FLUSH MOUNT PROTECTIVE CASING 

SAND ORAIN LAYER 

N O T E : 

i 
- X Cen t ra l i ze rs 

- Sor ing Advanced w / tT"-8e—W 

• 000 SMP 

3 ' 

I 

-LENGTH RISER PIPE BELOW GRD. SURF.(Ft.) 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) 

DEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

DEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

' DEPTH BOTTOM OF DRAIN LAYER (Ft. ) 

RISER PIPE (In.) \.D.: _ 2 ~ 2 2 . O.D.: 

If ~ZH 

1*6 

•z J 
TYPE OF RISER PIPE 

TYPE OF BACKFILL AROUND RISER PIPE 

OEPTH TOP OF SEAL (Ft.) 

TYPE OF SEAL 

OEPTH BOTTOM OF SEAL (Ft.) 

OEPTH TOP OF PERVIOUS SECTION (Ft . ) 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

• TYPE OF OPENINGS. 

2S 

4— 
PERVIOUS SECTION (In.) I Q . 1.0* 

10 Shr 
. O.D.: . 2-* 

TYPE OF FILTER PACK AROUNO 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft. ) 

ML. 

TYPE OF BACKFILL (GROUT) 
BELOW FILTER PACK 

END OF BORING _2J 
S F N E R A 1 N Q T - ; 

1. Entry of 0.00 for Ground Elevation, Elev. TOD of Riser Pipe i t Elev. Too of Protective Casing 
Indicates that Surveyed Ground Elevation Not Available. 



BEDROCK MONITORING WELL CONSTRUCTION LOG BROWN & ROOT ENVIRONMENTAL 

PROJECT NAME: ^ ^ rvvu- IL 

^T^t-fa-eP CT "•OJECT LOCATION: 

~.£NT: U S E PA K A C l 

PROJECT NO: 

WELL NO: " 2 . / 7 g 

BORING NO: Zl 

CONTRACTOR:, 

LOGGED BY: . 

CHECKED BY: 

M DRILLER: E£ 

DATE: /D-Z <f-97 

DATE: 

BORING LOCATION: 

PAGE: 1 OF 1 

ELEVATION TOP OF PROTECTIVE 
CASING 

ELEVATION TOP OF 
RISER PIPE 

GROUND 
ELEVATION 

SAND DRAIN LAYER 

DEPTH 
TO BEDROCK (Ft . ) . 

DEWII -TO RING- (T\$-

END OF BORING ©• 

_ -+ 

FLUSH MOUNT PROTECTIVE CASING 
GROUND SURFACE (Ft.) 

- LENGTH OF RISER PIPE BELOW GROUND 
SURFACE (Ft.) 

TYPE OF SURFACE SEAL 

DIA. SURFACE SEAL BGS (In.) 

DEPTH TO BOTTOM OF SURFACE SEAL (Ft.) 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING . 

OEPTH BOTTOM OF PROTECTIVE CASING (Ft.) 

DEPTH BOTTOM OF DRAIN LAYER (Ft.) 

RISER PIPE (In.) I.D.: P.P.: 

TYPE OF RISER PIPE 

W W 
1.6 

2. 
1.1 

TYPE OF BACKFILL AROUND RISER PIPE / ^ * ~ ̂  ^ ~ ' & 

DEPTH TOP OF SEAL (Ft.) ^ ^ Z T 

TYPE OF SEAL 

DEPTH BOTTOM OF SEAL (Ft.) ^ 3 

DEPTH TOP OF PERVIOUS SECTION (Ft.) . 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

PERVIOUS SECTION (In.) |.p.: ~L.Oh 

A. 
?\JC 

. O.D.: 

OL 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

OEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

DEPTH BOTTOM OF FILTER PACK (Ft.) 

10 

7/ 
Ft. 

G F N E R A I NOTE: 

1. Entry of 0.00 lor Ground Elevation. Elev. Top ol Riser Pipe it Elev. Top of Protective Casing 
indicates (hot Surveyed Ground Elevation Not Available. 



MAPS 



--+DPB-1 

II N 

025. 

---w 
/ 

NOTES: 

1. ALL LOCATIONS TO BE CONSiDERED APPROXIMATE. 

2. PLAN NOT TO BE USED FOR DESIGN. 

.MW-X 

MW-1. 

MW-8· 

PZ-1~ 

PZ-1~ 
PZ-12.A 4t-)l,'f(cfp; aPC-138 

Vpc-135 
PC-130 MW-~ 

STRATFORD 
SHOPPING 

PC-140 _a._ 
PC-14By 
PC-145 

""'"'" G'--0 

o0 

a PC-1 00 
VPC-108 

PC-105 

DPJ-~ 

PC-055 
~C-058 

PC-050. \\ ...._MW-15 
MW-1~ 

PC-03$ \';,\ 
PC-038-<lo._ 
PC-030 V 

FORMER RAYMARK FACILITY 

PC-11D .PC-11~C-O~~~Ji,-085 ,-\ . ___ --

PC-11 s ~.PE=9~~ 

THE DOCK 

MW'--41l'&. 
'VMW-45 

.MW-2010 

~P6-l 

~ 

"THE DOCK" 

SHOPPING 

CENTER 

~PAJ-5 

# 

I 
"---, 

I 

I 

//---------

f 
I 

1! 
I' 
II 

·II r 

ffi s 
ct 

)\ 
( 

\~ 
I 
I 

\ 
lh 

II 

~ 
) 

/ 
//;/ 

/ 

LEGEND 

MW-208$ ~ EXISTING GROUNDWATER MONITORING WELL AND IDENTIFIER 

DP-1-1 -+ DIRECT PUSH LOCATION AND IDENTIFIER 

);!ORGAN 
FRANCIS 
rROF'C:RTY 

f 
I " ~ 

~0 
.;::;C:1~ 

~0 
.MW-1100 

SPADA 
PROPERif 

MW-11 

<1""' 

• MW-;11~38 
-+PP13-3 

';') 

~ j< 
~~ 

~ 

STRATFORD? CT 

300' 

GRAPHIC SCALE 

a· Joo· 

1 INCH ~ 300 FE':T 

600' 

" / 

0 
c, 

0 
0 

0 

0 

Y' 

" c, 
'. 

\ 
~I 

fG 

I DRAWN BY: J. RUDDERS I TITLE: 

CHECKED BY: M. HEALEY MONITORING WELLS AND DIRECT PUSH LOCATIONS 
DR1\FT TECHNICAL MEMORANDUM 

RAYMARK - :JPERABLE UNIT NO. 2 - STRATFORD, CT 

r-------------------------__,souRcE: BAS~ F-LAN BY EPA, AVAILABLE GIS INFORMATION, 
AND rNFORMATION FROM AERIAL PHOTOGRAPHY 

DATE: I CONTRACT NO.: 
MAY 20, 1998 68-W6-0045 

ACFILE NAME: I REV: 

SCALE:.. 300' 
1 

PROJECT MANAGER: H.M. FOR~ DRAWING NO: 
PROGRAM MANAGER: G. GARDNER FIGURE 3-1 \DWG\RAYMARK\OU2\:~0T -BASLDWG 0 

(1¥9 
Brown & Root Environmental 

55 JONSPIN ROAD 

WILMINGTON, MASSACHUSETTS 01887 

(978)658-7899 

' -

-

' 



N 

' 
I 
' y 

/~ 

NOTES: 

1. ALL 1 OCATIONS TO BE CONSiDERED APPROXIMATE. 

2. PLAN NOT TO BE USED FOR DESIGN. 

3. FLEVATION DATA REFERENCED TO USGS NGVD 1929. 

4. WATER TABLE SURFACE ELEVATION CONTOUR 1\ITERVAL IS EQUAL TO 0.5 FEET. 

S. ALL WATER TABLE ELEVATION MEASUREMENTS WERE TAKEN QN 12/01/97 FROM SHALLOW OVE URDEN MONITORING 

WELLS SCREENED ACROSS THE WATER TABLE. 

'WATER TABLE ELEVATION MEASURED IN .MW-1105 WAS NOT USED DUE TO INFLUENCE OF LOCI SEPTIC SYSTEM. 6. 

I I 

~MW-X 
( 4.41) 

PC-14SA 
(3.90) v 

I 
~ PC-155 

' APC-10S 
V(4.11) 

SPADA 

PC-11 S 
(3.44) 

PC-09SA 
(3.27) v 

PROPERTY 

"! 
N 

):') 
~ 

'7;~~ 
~ 
~ 

•' ,,. 

STRATFORD? CT 

GRAPHIC SCALE 

300" 0' 300' 600" 

I INCH 300 FEET 

-
--" 

PC-04~ 
(3.59) 

' 

PC-035""'" 
(3.59) 

7 ., 

THE DOCK 

MW-1S 

--

1 
f! 

1 "' "'" " ~ 

" " 
<v 

" / 0 
0 

/ 0 
( a 

M~S 
(3.54) 

f 
/ 

E DOCK"" 

SHOPPING 

CENTER 

# 

I 

'""' I 

I 
. I 
I I 

I I 
) I 

1 
I 

/; 
h I; 

1/ 

t 
I 
I 

LEGEND 

MW-208S ~ EXISTING GROUNDWATER MONITORING WELL AND IDENTIFIER 

INTERPRETED WATER fABLE ELEVATION CONTOUR 

--- INFERRED WATER TABLE ELEVATION CONTOUR 

MW-1138 LOCATION IDENTIFIER AND WArER fABLE ELEVATiON IN PARENTHESES 
(1.60) 

~ GENERALIZED GROUNDWATER FLOW DIRECTION WITHIN fHE OVERBURDEN AQUIFER 

/ 7 7 7 / LIMIT OF SATURATED OVERBURDEN (L'JTERPRETEO) 

t...a 
s't \ o.:s 

~ ) 
I 

,/; 
I 
i I 
\ )J 

II 
\I 
;\ 
\ 
I 
I 
' I 

(i-~ 

~DR.:.:,A:.:.:W.:.:N~B::.:Y_;_: _:_J_;_ . .:..:.R:.:.:UD::..:D:::E:...RS=:-:-------j TITLE: WATER TABLE ELEVATION 
CHECKED BY: M. HEALEY IN THE OVERBURDEN AQUIFER - 12/01/97 

DRAFT TECHNICAL MEMORANDUM 
RAYMARK - ODERABLE UNIT NO. 2 - STRATFORD, 

1----------------j SOURCE: BASE PLAN BY EPA, AVAILABLE GIS INFORMATION, 
AND INFORMATION FROM AERIAL PHOTOGRAPHY 

CT 

SCALE: DATE: CONTRACT NO.: 
1" = 300' MAY 20, 1998 68-W6-0045 

1--::-P:::-R-::-0-J E:::--C_T_.I._l A_.N_A_G:-E:-R::-: _H_._M_. _F:-0:-R_D=----i DRAWING No: ACFILE NAME: 
PROGRAM MANAGER: G. GARDNER F-IGURE 3-2 \OWG\RAYMARK\OU2\POT -WT.OWG 

REV: 
0 

~ 
Brown & Root Environmental 

55 cONSPIN ROAD 

WILMINGTON. MASSAChUSEITS 01887 

\978)658-7899 



. 

~ 

' 

~ 

' 

N 

~ 

NOTES: 

ALL LOCATIONS TO BE CONSIDERED APPROXIMATE. 

2. PLAN NOT TO BE CiSED FOR DESIGN. 

3. ELEVATION DATA REFERENCED TO USGS NGVD 1929. 

4. POTENTIOMETRIC SURFACE ELEVATION CONTOUR INTERVAL IS EQUAL TO 0.5 FEET. 

5. ALL POTENTIOMETRIC SURFACE ELEVATION MEASUREMENTS WERE TAKEN ON 12/01/97 

WITHIN WELLS SCREENED WITHIN THE DEEP OVERBURDEN. 

6. POTENTIOMETRIC SURFACE ELEVATION MEASURED IN MW-1 030 (0.29 FEET) WAS 

WAS NOT USED DLCE TO SUSPECTED MEASUREMENT ERROR. 

/ 

I 
i ..,. 

I 

I 
\ 
I_.. 

~I 
(2.561 

I 

I ' 

MW-1010 
(2.29) 

PC-140 
(3.39) 

SPADA 
PROPERTY 

PC-050 L1L 
(3.60) v 

ILITY \ 

PC-090 ..a._ 
(3.23) v 

'y/ 
~-

MW-2170 .......... ~ 
(2.19) "1< ~ 

0 
~~ 

-2.5 
MW-2140 

(2.47) 

7 ., 
/ 

a 

STRATFORD? CT 

GRAPHIC SCALE 

300' o' 300' 600' 

1 INCH 300 FEET 

THE DOCK 

I( 
f 

1 " " '<" 

E DOCK" 

SHOPPING 

CENTER 

I 
\, 

I 
'I 
) 
~ 

\ 

MW-2085 ~ 

MW 2158 
(2.41) 

7777/ 

LEGEND 

EXISTING GROUNDWATER MONITORING WELL AND IDENTIFIER 

INTERPRETED DEEP OVERBURDEN POTENTIOMETRIC SURFACE ELEVATION CONTOUR 

INFERRED DEEP OVERBURDEN POTENTIOMETRIC SURFACE ELEVATION CONTOUR 

LOCATION IDENllFIER AND BEDROCK POTENTlOMETRIC SURFACE ELEVATION 
IN PARENTHESES 

GENERAUZED GROUNDWATER FLOW DIRECTION WITHIN THE DEEP OVERBURDEN 

LIMIT OF SATURATED OVERBURDEN (INTERPRETED) 

~D.:..:RA:..:.W:.:.~NB::.Y:..::~J:..:.._.:..:RU::.D::.D:::E::.R.:.:S=:-----1 Tl T LE: 
CHECKED BY: M. HEALEY POTENTIOMETRIC SURFACE ELEVATION FOR MONITORING WELL;> 

i-=-==--=------':..;::;:----'---lSCREENED II~ THE DEEP OVERBURDEN - 12/01 j97 
DRAFT TECHNICAL MEMORANDUM ~ 

RAYMARK - OPERABLE UNIT NO. 2 - STRATFORD, CT 
f---------------1 SOURCE: BASE PLAN BY EPA, AVAILABLE GIS INFORMATION, 

AND INFORMATION FROM AERIAL PHOTOGRAPHY 

SCALE: DATE: CONTRACT NO.: 
1" = 30C' MAY 20, 1 998 68-W6-0045 

f--P.:..:R::_O::_J E:..C::.T___::M:..:A:..:N:..:A.:.G::.E R_:_H;.:.;. M.::.·:.....:..F.:.:O.:..:R.:.:D_-1 DRAW 1 N G N 0: AC Fl LE NAME: REV: 

PROGRAM MANAGER: G. GARDNER FIGURE 3-3 \DWG\RAYMARK\OU2\POT-MW.DWG 0 

Brown & Root Environmental 

55 JONSPIN ROAD 

WILMINGTON. MASSACHUSETTS 01887 

(978)658-7899 



',OTES: 

ALL LOCATIONS TO BE CONSIDERED APPROXIMATE. 

2. PL.A."' "OT TO BE USED FOR DESiGN. 

3. ELE'/ATION JAfA REFERENCED TO USGS NGVD 1929. 

A BECC<OCK POTENflOMETR:C SURFACE ELEVATION CONTOUR EQUAL TO 0.5 FEET. 

:::>. ALL POTENTIOMETRIC SURFACE ELEVAflON MEASUREMENTS WERE TAKEN ON 12/01/97 

WIThiN MONITORING WEL~S SCREENED WITHIN THE BEDROCK AQUIFER. 

::o. POENTIOMETRIC SURFACE ELEVATION IN PC-088 WAS MEASURED ON 12/05/97 AND 

COR~ECTED -o 12/01/97 LEVELS USING WATER LEVEL MONITORING DATA FROM PC-058. 

n 
I I, 

I 
I 
I 
I 
I 
I 
I 

I 
I 

PC-14Bn... 
(4.36) v 

PC-158 

n...PC-108 
v (3.83) 

APC-118 
v (3.69) 

/ 
/ 

(} .,.. 
/ 

/ 
/ 

R~ACILITY 

PC-088 
(3.39) 

~~~~~~"~!i3;t=-jf:::_:::~ (3-.7~3)~--

/ 

\. 

/ 
/ 

)i'I'RA TFORO 

/ / 
/ / 

/ 

/ / 
/ / 

/ / 

/ 

/ 
'> 

/ 
/ 

/ 

MORG)(N 
FRAr1'CIS 
r:;Ko P E '<TY 

SPADA 
PROPERTY 

\ 
\ 
\ 

~') 
~I 

MW-2178 '-..._ ~ 

., 
/ 

,lv I 
I ' 

I 

(2. 1 2) );; ""'i;, 

~ 
\~ 
,~ I 

\ I -$- .f' 
' I MW-1138 

(1.60) 
"' 

STRATFORD? CT 

GRAPHIC SCALE 

jQQ' a· 300' 600' 

! INCH 300 FEET 

0 

-----·----- ··---.. ----·--·---------·· -------

---AMW-48 
v (3.36) 

"'THE DOCK" 

SHOPPING 

CENTER 

I 
'\, 

I 

I 

MW-2085~ 

MW 2158 
(2.41) 

LEGEND 

EXISTING GROUNDWATER MONITORING WELl AND IDENTIFIER 

INTERPRETED BEDROCK POTENTIOMETRIC SURFACE ELEVATION CONTOUR 

INFERRED BEDROCK POTENTiOMETRIC SURFACE ELEVAnON CONTOUR 

LOCATION IDENTIFIER AND BEDROCK POTENTIOMETRIC SURFACE ELEVATION 
IN PARENTHESES 

GENERALIZED GROUNDWATER FLOW DIRECTION WITHIN THE BEDROCK AQUIFER 

DRAWN BY: J. RUDDERS TITLE: 
~~~~~~~~----~ 

CHECKED BY: M. HEALEY 
PQ-;-ENTIOMETRIC SURFACE ELEVATION 

~------------------~ 

FOR THE BEDROCK AQUIFER - 12/01/97 
DRAFT TECHNICAL MEMORANDUM 

RAYMARK - OPERABLE UNIT NO. 2 - STRATFORD, 
SOURCE: 

SCALE: 
1 " 

5ASE PLAN BY EPA, AVAILABLE GIS iNFORMATION, 
A\D INFORMATION FROM AERIAL PHOTOGRAPHY 

DATE: CONTRACT NO.: 
= 300' 

CT 

MAY 20, 1998 68-W6-0045 
~P.:..R:.::O.:J.::E.::C_T ....:M:.:.A....:N....:A_G_E....,R_: _.....H....,. M ...... _.....c..:O_R..;:D __ --1 DRAWING N 0: 

PROGRAM MANAGER: G. GARDNER 
ACFILE NAME: REV: 

0 FIGURE 3-4 \DWG\RAYMARK\OU2\POT -BED.DWG 

~ 
Brown & Root Environmental 

55 JONSP: N ROAD 

WILMiNGTON, MASSACHUSETTS 01887 

(978)658-7899 



APPENDIX C 
CHEMICAL DATA 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

To: 

Subject: 

From: 

Date: May 14, 1998 

The 204 groundwater profiling samples collected at Raymark OU2 were screened for 
selected volatile organic compounds (VOCs) by gas chromatography using Method 
8021A according to the Brown & Root Environmental (B&RE) technical specification 
No. S97-RAC1-007. Twenty-three of these VOC samples were confirmed by the 
Contract Laboratory Program (CLP) mass spectrometry Method OLM03.2. 

The enclosed Summary Table 1 depicts the screening and the CLP results for the 
samples and the target compounds analyzed by both methods. The VOC screening 
results for trans-1,2-dichloroethene and cis-1,2-dichloroethene were combined as one 
value labeled 1,2-dichloroethene (total); the m&p-xylene results were combined wjth the 
o-xylene results into one value presented in Summary Table 1 as xylene (total) in order 
to compare the VOC screening with the CLP results. Several samples required a large 
dilution to bring one or more target compounds within the calibration range of the 
instrument. The large dilution factors resulted in elevated quantitation limits for the 
non-detected compounds. The dilution factor of the screened samples was almost 
twice that of the CLP samples due to the lower instrument calibration range of the 
screening method. 

The VOC screening results are comparable to the CLP results. All the positive screening 
results were confirmed by the CLP analysis. Non-detected results from the screening 
were reported either as non-detected values by the CLP or as positive values but below 
the sample quantitation of the screening analysis. The relative percent differences 
(RPDs) between the screening and CLP results calculated for the compounds with result 
values above the quantitation limits of both methods are presented in Table 2. The 
RPDs are all below 50 percent. Most of the RPDs are below the 30 percent value 
considered acceptable by the EPA Region I data validation guidelines for field duplicate 
samples. RPD values above 30 percent may be due to the different analytical 
instrumentation used by the screening and CLP methods. 

Correlation coefficients were also calculated to further evaluate the degree of linear 
relationship between the screening and CLP results. The correlation coefficients for the 
following compounds with the larger number of positive results were calculated: 1,2-
dichloroethene (total); 1,1,1-trichloroethane; trichloroethene; and 1,1-dichloroethane. 
Only the positive results above the quantitation limits for both screening and CLP 
methods were used to calculate the correlation coefficients. 



The correlation of the screening and CLP data for the four compounds shown below fit 
closely to a straight line and the correlation coefficients were all above 0.98. The 
correlation coefficients were calculated using only the positive results above the 
quantitation limit of both methods, however, most of the non-detected results also 
correlate very well. The enclosed Figures 1 through 4 represent the linear correlation 
between the screening and CLP results for 1,2-dichlorethene (total); 1,1,1-
trichloroethane; trichloroethene; and 1,1-dichlroethane, respectively. 

Compound Linear Equation Number 
of 

Samples 

Correlation 
Coefficient 

1,2-dichloroethene (total) y=1.1458X- 37.098 14 r= 0.9811 
1,1,1-trichloroethane y = 1.2915X- 25.374 10 r = 0.9944 
trichlorethene y=1.1225X + 0.1552 r = 0.9896 
1,1-dichloroethane y = 0.8955X + 6.774 r = 0.9860 

Recommendation 

Based on the. good correlation between the results from the screening and the CLP VOC 
analyses of the groundwater samples collected during the Raymark OU2 1997 field 
work, the screening results may be used to determine the geometry of the 
contamination plume. However, due to the large dilutions required, elevated sample 
quantitation limits for specific contaminants were reported for some locations indicating 
artificially high non-detected results. Therefore, specific contaminants will not be 
represented on plume maps, but the data will be shown as total VOCs. 

Enclosures: Table 1 Summary VOC Screening and CLP Data 
Table 2 Relative Percent Differences 
Figures 1 -4 Linear Correlation 

c. File 7607-1.0 w/enc. 



SUMMARY TABLE 1 
AQUEOUS VOLATILE ORGANIC SCREENING 

BY METHOD 8021A AND CLP DATA 
RAYMARK OU2 

STRATFORD, CONNECTICUT 

Sample Number OU2-DP1-2-0810 OU2-DP1-8-2328 OU2-DP1-9A-5358 

EPA Sample Number ANA74 DAH421 ANA75 DAH435 ANA79 DAH456 

Date Sampled 7/28/97 7/28/97 7/29/97 7/29/97 7/30/97 7/30/97 

Date Analyzed 8/7/97 7/29/97 8/7/97 7/30/97 8/8/97 7/31/97 

Dilution Factor 10 50 1 10 

Analysis Type CLP SCREENING CLP SCREENING CLP SCREENING 

Vinyl Chloride 14 15 130 120 69 77 

1,1-Dichloroethene 140 150 14 50 10 

1,1-Dichloroethane 65 75 93 94 81 89 

1,2-Dichloroethene (Totals) 91 110 480 480 170 160 

1,1,1-Trichloroethane 180 200 50 10 10 
1,2-Dichloroethane 10 10 50 50 10 10 

Trichloroethene 10 52 57 10 
Tetrachloroethene 10 10 50 50 10 10 

Benzene 10 50 50 10 

Toluene 10 10 50 50 10 

Chlofobenzene 11 16 32 50 120 120 

Ethylbenzene 10 10 • 50 50 10 10 

Xylene (Total) 10 10 50 50 11.8 

n:\dept\staff\raymark\ou2\lucytbl\table1.xls 
U - Not detected; J - Quantitation approximate; 

PAGE 1 of 8 



SUMMARY TABLE 1 
AQUEOUS VOLATILE ORGANIC SCREENING 

BY METHOD 8021A AND CLP DATA 
RAYMARK OU2 

STRATFORD, CONNECTICUT 

Sample Number OU2-DP2-1-5459 OU2-DP2-2-5762 OU2-DP4-3A-1217 

EPA Sample Number ANA77 DAH452 ANA80 DAH473 ANA81 DAH485 

Date Sampled 7/30/97 7/30/97 7/31/97 7/31/97 8/1/97 8/1/97 

Date Analyzed 8/7/97 7/31/97 8/8/97 8/2/97 8/9/97 8/4/97 

Dilution Factor 100 

Analysis Type CLP SCREENING CLP SCREENING CLP SCREENING 

Vinyl Chloride 10 1.2 10 19 100 

1,1-Dichloroethene 10 10 100 

1,1-Dichloroethane 10 10 85 110 

1,2-Dichloroethene (Totals) 3.2 10 300 350 

1,1,1-Trichloroethane 10 10 20 100 

1,2-Dichloroethane 1.8 10 20 100 

Trichloroethene 8.8 10 13 100 

Tetrachloroethene 4.9 10 20 100 

Benzene 2.2 10 20 100 

Toluene 2.2 10 20 100 

Chlorobenzene 9.4 1.1 20 100 

Ethylbenzene .10 .1.3 10 . 1 20 100 

Xylene (Total) 4.1 10 20 100 

n:\dept\staff\raymark\ou2\lucytbl\table1.xls 
U - Not detected; J - Quantitation approximate; 

PAGE 2 of 8 



SUMMARY TABLE 1 * 
AQUEOUS VOLATILE ORGANIC SCREENING 

BY METHOD 8021A AND CLP DATA 
RAYMARK OU2 

STRATFORD, CONNECTICUT 

Sample Number OU2-DP7-4-0712 OU2-DP1-12-1419 OU2-DP13-1-2530 

EPA Sample Number ANA85 DAH505 ANB05 DAH635 ANB07 DAH638 

Date Sampled 8/4/97 8/4/97 8/14/97 8/14/97 8/15/97 8/15/97 

Date Analyzed 8/15/97 8/6/97 8/19/97 8/16/97 8/20/97 8/18/97 

Dilution Factor 10 500 

Analysis Type CLP SCREENING CLP SCREENING CLP SCREENING 

Vinyl Chloride 28 32 10 100 500 

1,1-Dichloroethene 10 10 230 500 

1,1-Dichloroethane 29 29 10 380 300 

1,2-Dichloroethene (Totals) 38 35 1.6 610 490 

1,1,1 -Trichloroethane 10 10 350 270 
1,2-Dichloroethane 10 10 100 500 

Trichloroethene 10 10 1200 1200 

Tetrachloroethene 10 10 100 500 

Benzene 10 10 100 500 

Toluene 10 10 100 500 

Chlorobenzene 25 31 8.3 100 500 

Ethylbenzene 10 10 100 500 

Xylene (Total) 10 10 100 500 

n:\dept\staff\raymark\ou2\lucytbl\table1.xls 
U - Not detected; J - Quantitation approximate; 

PAGE 3 of 8 



SUMMARY TABLE 1 
AQUEOUS VOLATILE ORGANIC SCREENING 

BY METHOD 8021A AND CLP DATA 
RAYMARK OU2 

STRATFORD, CONNECTICUT 

Sample Number OU2-DP8-5-5055 OU2-DP5-2-9499 OU2-DP10-5-1419 

EPA Sample Number ANB00 DAH599 ANA97 DAH582 ANB04 DAH623 

Date Sampled 8/11/97 8/11/97 8/11/97 8/11/97 8/13/97 8/13/97 

Date Analyzed 8/18/97 8/14/97 8/19/97 8/12/97 8/20/97 8/16/97 

Dilution Factor 16 1000 16 500 

Analysis Type CLP SCREENING CLP SCREENING CLP SCREENING 

Vinyl Chloride 49 1000 160 500 10 

1,1-Dichloroethene 600 1000 170 500 10 

1,1-Dichloroethane 280 1000 210 500 10 

1,2-Dichloroethene (Totals) 610 1000 540 520 10 

1,1,1-Trichloroethane 

1,2-Dichloroethane 

1700 
160 

2200 2000 
1000 160 

3100 
500 

10 
10 

Trichloroethene 1100 1400 130 500 10 

Tetrachloroethene 160 1000 160 500 10 

Benzene 160 1000 160 500 10 

Toluene 160 1000 160 500 10 

Chlorobenzene 33 1000 160 500 10 

Ethylbenzene 160 1000 160 500 10 

Xylene (Total) 160 1000 160 500 10 

n:\dept\staff\raymark\ou2\lucytbl\table1.xls 
U - Not detected; J - Quantitation approximate; 

PAGE 4 of 8 



SUMMARY TABLE 1 
AQUEOUS VOLATILE ORGANIC SCREENING 

BY METHOD 8021A AND CLP DATA 
RAYMARK OU2 

STRATFORD, CONNECTICUT 

Sample Number OU2-DP7-9A-2227 OU2-DP5A-2-1520 OU2-DP6-5A-3944 

EPA Sample Number ANB02 DAH620 ANA83 DAH495 ANA87 DAH520 

Date Sampled 8/13/97 8/13/97 8/4/97 8/4/97 8/5/97 8/5/97 
Date Analyzed 8/22/97 8/15/97 8/15/97 8/5/97 8/15/97 8/7/97 

Dilution Factor 20 1000 20 

Analysis Type CLP SCREENING CLP SCREENING CLP SCREENING 

Vinyl Chloride 10 200 1000 20 

1,1-Dichloroethene 14 13 200 1000 180 190 

1,1-Dichloroethane 200 1000 170 180 

1,2-Dichloroethene (Totals) 200 1000 140 140 

1,1,1-Trichloroethane 42 40 200 1000 230 230 

1,2-Dichloroethane 10 200 1000 20 20 

Trichloroethene 10 200 1000 53 64 

Tetrachloroethene 10 200 1000 20 20 

Benzene 10 2500 3400 20 20 

Toluene 10 110 1000 20 20 

Chlorobenzene 10 200 1000 20 20 

Ethylbenzene 10 200 1000 20 20 

Xylene (Total) 10 200 1000 20 20 

n:\dept\staff\raymark\ou2\lucytbl\table1.xls 
U - Not detected; J - Quantitation approximate; 

PAGE 5 of 8 



SUMMARY TABLE 1 
AQUEOUS VOLATILE ORGANIC SCREENING 

BY METHOD 8021A AND CLP DATA 
RAYMARK OU2 

STRATFORD, CONNECTICUT 

Sample Number OU2-DP4-5C-1419 OU2-DP7-5A-3843 OU2-DP4-7-1823 

EPA Sample Number ANH89 DAH531 ANA91 DAH548 ANA94 DAH537 

Date Sampled 8/6/97 8/6/97 8/7/97 8/7/97 8/6/97 8/6/97 

Date Analyzed 8/16/97 8/7/97 8/16/97 8/8/97 8/16/97 8/8/97 

Dilution Factor 100 50 1000 10 50 

Analysis Type CLP SCREENING CLP SCREENING CLP SCREENING 

Vinyl Chloride 40 100 500 1000 100 50 

1,1-Dichloroethene 140 130 4000 4600 480 390 

1,1-Dichloroethane 58 100 320 1000 160 100 

1,2-Dichloroethene (Totals) 84 100 1200 1500 240 170 

1,1,1-Trichloroethane 

1,2-Dichloroethane 

620 

40 

670 7700 

100 500 

9800 

1000 

1400 

100 

1200 

50 

Trichloroethene 110 120 480 1000 240 250 

Tetrachloroethene 40 100 500 1000 100 50 

Benzene 40 100 500 1000 100 50 

Toluene 40 100 500 1000 100 50 

Chlorobenzene 40 100 500 1000 100 50 

Ethylbenzene 40 100 500 1000 100 50 

Xylene (Total) 40 100 500 1000 100 50 

n:\dept\staff\raymark\ou2\lucytbl\table1.xls 
U - Not detected; J - Quantitation approximate; 

PAGE 6 of 8 



SUMMARY TABLE 1 
AQUEOUS VOLATILE ORGANIC SCREENING 

BY METHOD 8021A AND CLP DATA 
RAYMARK OU2 

STRATFORD, CONNECTICUT 

Sample Number OU2-DP4-4-0510 AA-DPA3-2-1015 AA-DPA1-2-1015 

EPA Sample Number ANA95 DAH564 ANB10 DAH709 ANB14 DAH714 

Date Sampled 8/8/97 8/8/97 9/8/97 9/8/97 9/9/97 9/9/97 

Date Analyzed 

Dilution Factor 

8/19/97 8/11/97 9/11/97 9/10/97 9/12/97 9/10/97 

16 500 .1 500 5000 

Analysis Type CLP SCREENING CLP SCREENING CLP SCREENING 

Vinyl Chloride 92 500 10 5000 5000 

1,1-Dichloroethene 390 500 10 5000 5000 

1,1-Dichloroethane 630 600 10 5000 5000 

1,2-Dichloroethene (Totals) 660 650 10 5000 5000 

1,1,1-Trichloroethane 1700 2600 10 5000 5000 

1,2-Dichloroethane 160 500 10 5000 5000 

Trichloroethene 67 500 10 50001 5000 

Tetrachloroethene 160 500 10 5000 5000 

Benzene 82 500 10 5000 5000 

Toluene 160 500 62000 94000 

Chlorobenzene 160 500 10 5000 5000 

Ethylbenzene 160 500 10 1200 5000 

Xylene (Total) 160 500 1.1 8000 12000 

n:\dept\staft\raymark\ou2\lucytbl\table 1 .xls 
U - Not detected; J - Quantitation approximate; 

PAGE 7 of 8 



SUMMARY TABLE 1 

AQUEOUS VOLATILE ORGANIC SCREENING 

BY METHOD 8021A AND CLP DATA 

RAYMARK OU2 

STRATFORD, CONNECTICUT 

Sample Number AA-DPA1-5-0914 

EPA Sample Number ANB15 DAH716 

Date Sampled 9/9/97 9/9/97 

Date Analyzed 9/12/97 9/10/97 

Dilution Factor 250 5000 

Analysis Type CLP SCREENING 

Vinyl Chloride 2500 5000 

1,1-Dichloroethene 2500 5000 

1,1 -Dichloroethane 2500 5000 

1,2-Dichloroethene (Totals) 2500 5000 

1,1,1-Trichloroethane 2500 5000 

1,2-Dichloroethane 2500 5000 

Trichloroethene 2500 5000 

Tetrachloroethene 2500 5000 

Benzene 2500 5000 

Toluene 48000 54000 

Chlorobenzene 2500 5000 

Ethylbenzene 1200 5000 

Xylene (Total) 8000 5000 

n:\dept\staff\raymark\ou2\lucytbl\table1.xls 
U - Not detected; J - Quantitation approximate; 

PAGE 8 of 8 



TABLE 2 
RELATIVE PERCENT DIFFERNCE (RPDs) 

BETWEEN SCREENING AND CLP POSITIVE RESULTS 
RAYMARK OU2 

STRATFORD, CONNECTICUT 

Sample Number OU2-DP1-2-0810 OU2-DP1-8-2328 OU2-DP1-9A-5358 OU2-DP4-3A-1217 OU2-DP7-4-0712 OU2-DP13-1-2530 OU2-DP8-5-5055 OU2-DP5-2-9499 

vinyl Chloride 8 11 13 

1,1-Dichloroethene 

1,1-Dichloroethane 14 26 
1,2-Dichloroethene (Totals) 19 15 

1,1,1-Trichloroethane 10 26 43 

1,2-Dichloroethane 

Trichloroethene 13 24 

Tetrachloroethene 

Benzene 

Toluene 

Chlorobenzene 37 21 

Ethylbenzene 

Xylene (Total) 

PAGE 1 OF 3 



TABLE 2 
RELATIVE PERCENT DIFFERNCE (RPDs) 

BETWEEN SCREENING AND CLP POSITIVE RESULTS 
RAYMARK OU2 

STRATFORD, CONNECTICUT 

Sample Number OU2-DP7-9A-2227 OU2-DP5A-2-1520 OU2-DP6-5A-3944 OU2-DP4-5C-1419 OU2-DP7-5A-3843 OU2-DP4-7-1823 OU2-DP4-4-0510 

Vinyl Chloride 

1,1-Dichloroethene 14 21 

1,1-Dichloroethane 46 
1,2-Dichloroethene (Totals) 22 34 

1,1,1-Trichloroethane 24 15 42 

1,2-Dichloroethane 

Trichloroethene 19 
Tetrachloroethene 

Benzene 30 

Toluene 

Chlorobenzene 

Ethylbenzene 

Xylene (Total) 

P A G E 2 OF 3 



TABLE 2 
RELATIVE PERCENT DIFFERNCE (RPDs) 

BETWEEN SCREENING AND CLP POSITIVE RESULTS 
RAYMARK OU2 

STRATFORD, CONNECTICUT 

Sample Number AA-DPA1-2-1015 AA-DPA1-5-0914 

Vinyl Chloride 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (Totals) 

1,1,1-Trichloroethane 

1,2-Dichloroethane 

Trichloroethene 

Tetrachloroethene 

Benzene 

Toluene 41 12 

Chlorobenzene 

Ethylbenzene 

Xylene (Total) 40 

PAGE 3 OF 3 



FIGURE 1 
SCREENING AND CLP RESULTS CORRELATION 

TRICHLOROETHENE (UG/L) 
RAYMARK OU2 

STRATFORD, CONNECTICUT 
1600 T 1 1 1 
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c 
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FIGURE 2 
SCREENING AND CLP RESULTS CORRELATION 

1,1,1 -TRICHLOROETHANE (UG/L) 
RAYMARK OU2 

STRATFORD, CONNECTICUT 

CLP 
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FIGURE 3 
SCREENING AND CLP RESULTS CORRELATION 

TRICHLOROETHENE (UG/L) 
RAYMARK OU2 

STRATFORD, CONNECTICUT 

CLP 
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FIGURE 4 
SCREENING AND CLP RESULTS CORRELATION 

1,1-DICHLOROETHANE (UG/L) 
RAYMARK OU2 

STRATFORD, CONNECTICUT 

0 -I 1 1 1 1 1 1 1 
0 100 200 300 400 500 600 700 

CLP 
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GROUNDWATER ANALYTICAL RESULTS 
TECHNICAL MEMORANDUM 

RAYMARK - 0U2, STRATFORD, CT 

Sample Number AA-DPA1-2-1015 AA-DPA1-5-0914 AA-DPA1-5-1924 AA-DPA3-2-1015-AVG CP-MW-2A-01 CP-MW-4-01 
Sample Location AA-DPA1-2 AA-DPA1 -5 AA-DPA1-5 AA-DPA3-2 MW-2A MW-4 
Date Sampled 9/9/97 9/9/97 9/9/97 9/8/97 11/18/97 
QC Type None None None Field Dup. (D1c) None None 
Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 
Filtering 
Volatile Organic Compounds (UG/L) 
1,1,1-Trichloroethane 5000 2500 400 10 
1,1,2-Trichloroethane 5000 2500 400 10 10 
1,1-Dichloroethane 5000 2500 400 10 10 
1,1-Dichloroethene 5000 2500 400 10 10 
1,2-Dichloroethane 5000 2500 400 10 10 
1,2-Dichloroethene 5000 2500 400 10 10 
2-Butanone 5000 2500 400 10 10 
2-Hexanone 
4-Methyl-2-Pentanone 

5000 2500 400 
5000 2500 400 

10 
10 

10 
10 

Acetone 5800 JTB 1400 JTB 250 JTB 10 10 UJ 
Benzene 5000 2500 400 10 10 
Bromochloromethane NA NA NA NA NA 
Bromodichloromethane 5000 2500 400 10 10 
Bromomethane 5000 2500 400 10 10 
Carbon Disulfide 5000 UJ 2500 UJ 400 UJ 10 10 
Carbon Tetrachloride 5000 2500 400 10 10 
Chlorobenzene 5000 2500 400 10 10 
Chloroethane 5000 UJ 2500 UJ 400 UJ 10 10 
Chloroform 5000 2500 400 10 10 
Chloromethane 5000 2500 400 10 10 
cis-1,2-Dichloroethene NA NA NA NA NA 
Ethylbenzene 1200 1200 1200 10 10 
Methylene Chloride 5000 2500 44 10 10 
Tetrachloroethene 5000 2500 400 10 10 

Toluene 
Total Xylenes 

62000 48000 2700 
8000 8000 4600 

10 
10 

Trichloroethene 5000 2500 400 10 17 
Vinyl Chloride 5000 2500 400 10 10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 

. \ 



c 

GROUNDWATER ANALYTICAL RESULTS 
TECHNICAL MEMORANDUM 
RAYMARK - 0U2, STRATFORD, CT 
PAGE 2 OF 63 

Sample Number AA-DPA1-2-1015 AA-DPA1-5-0914 AA-DPA1-5-1924 AA-DPA3-2-1015-AVG CP-MW-2A-01 CP-MW-4-01 

Sample Location AA-DPA1-2 AA-DPA1-5 AA-DPA1-5 AA-DPA3-2 MW-2A MW-4 

Date Sampled 9/9/97 9/9/97 9/9/97 9/8/97 11/18/97 

QC Type None None None Field Pup. (D1c) None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Semi volati le Organic Compounds (UG/L) 

1,2-Dichlorobenzene 
2,4-Dimethylphenol 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
10 
10 

2,4-Dinitrophenol NA NA NA NA 25 UJ 

2-Chlorophenol NA NA NA NA 10 

2-Methylnaphthalene NA NA NA NA 10 

2-Methylphenol NA NA NA NA 10 

2-Nitrophenol NA NA NA NA 10 

4,6-Dinitro-2-methylphenol NA NA NA NA 25 

4-Chloro-3-methylphenol NA NA NA NA 10 

4-Methylphenol NA NA NA NA 10 

4-Nitrophenol NA NA NA NA 25 

Acenaphthene NA NA NA NA 10 

Acenaphthylene NA NA NA NA 10 

Anthracene NA NA NA NA 10 

bis(2-Ethylhexyl)phthalate NA NA NA NA 10 

Carbazole NA NA NA NA 10 

Di-n-Butylphthalate NA NA NA NA 10 

Dibenzofuran NA NA NA NA 10 

Diethylphthalate NA NA NA NA 10 
Fluoranthene NA NA NA NA 10 
Fluorene NA NA NA NA 10 

Hexachloroethane NA NA NA NA 10 

N-Nitroso-diphenylamine NA NA NA NA 10 

Naphthalene NA NA NA NA 10 

Nitrobenzene 

Phenanthrene 

Phenol 

Pyrene 

NA 

NA~ 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10 

10 

10 

10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 



GROUNDWATER ANALYTICAL RESULTS 
TECHNICAL MEMORANDUM 
RAYMARK - 0U2, STRATFORD, CT 
PAGE 3 OF 63 

Sample Number AA-DPA1-2-1015 AA-DPA1-5-0914 AA-DPA1-5-1924 AA-DPA3-2-1015-AVG CP-MW-2A-01 CP-MW-4-01 

Sample Location AA-DPA1-2 AA-DPA1-5 AA-DPA1-5 AA-DPA3-2 MW-2A MW-4 

Date Sampled 9/9/97 9/9/97 9/9/97 9/8/97 11/18/97 11/18/97 

QC Type None None None Field Dup. (D1c) None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 
Aluminum 

Antimony 

Arsenic 

78.9 

25~2 

35.6 

"25.2 

35.6 

25.2 
14650 

328 6.1 28 

25.2 

1.2 

54.3 
~~4 

6 
4.3 
7.7 

Barium 254 282 177 86.9 18.9 8.3 

Beryllium 2.3 2.3 2.3 5.8 

Cadmium 4.3 UJ 4.3 4.3 4.3 39.4 7.9 
Calcium 72000 23400 12100 73800 8700 5250 

Chromium 6.3 6.3 6.3 6.3 187 477 

Cobalt 

Copper 
16.6 5.5 5.5 

5.2 5.2 5.2 
36.55 
47.25 

2 
43.9 

7.2 

57.1 

107000 50100 77500 8190 82.2 169 
Lead 0.9 UJ 0.9 UJ UJ 31.15 UJ 

Magnesium 17900 7540 5490 15300 1760 1350 

Manganese 18400 11300 11300 2705 46.3 50.4 

Mercury 0.2 0.2 0.2 0.2 0.2 UJ 0.2 

Nickel 13.8 13.8 13.8 78.2 1260 138 

Potassium 7330 5070 3350 3540 3760 2750 

Selenium 1.4 1.4 1.4 2.55 

Silver 3.7 3.7 3.7 3.7 1 

Sodium 32300 91100 24500 102500 6730 83100 

Thallium 

Vanadium 

0.8 UJ 

U 

0.8 UJ 0.8 UJ- 0.8 

30.5 1.5 

Zinc 39.2 UJ 33.5 31.9 279.5 461 264 

Water Quality Analysis (mg/L) 
Alkalinity NA NA NA NA 14.5 126 
Chloride NA NA NA NA 3.1 46.2 
Nitrate-Nitrite (as N) 

Sulfate 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.51 

12.1 

4.57 

38.2 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 



GROUNDWATER ANALYTICAL RESULTS 
TECHNICAL MEMORANDUM 
RAYMARK - 0U2, STRATFORD, CT 
PAGE 4 OF 63 

Sample Number CP-MW-6-01 CP-MW-8-01 CP-MW-BR1-01 CP-MW-BR2-01 CP-MW-Z-01 DK-MW-1B-01 

Sample Location MW-6 MW-8 MW-BR1 MW-BR2 MW-Z MW-1B 

Date Sampled 11/18/97 11/18/97 11/18/97 11/18/97 11/18/97 

QC Type None None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Volatile Organic Compounds (UG/L) 

1,1,1 -Trichloroethane 10 10 250 100 10 

1,1,2-Trichloroethane 10 10 250 100 10 

1,1-Dichloroethane 10 10 250 100 

1,1-Dichloroethene 10 10 250 100 10 

1,2-Dichloroethane 10 10 250 100 10 

1,2-Dichloroethene 10 250 410 38 

2-Butanone 10 10 250 100 10 

2-Hexanone 10 10 250 100 10 

4-Methyl-2-Pentanone 10 10 250 100 10 

Acetone UJ 10 UJ 10 UJ 250 UJ 100 UJ 10 UJ 

Benzene 10 10 250 100 10 

Bromochloromethane NA NA NA NA NA NA 

Bromodichloromethane 10 10 250 100 10 

Bromomethane 10 10 250 100 10 

Carbon Disulfide 10 10 250 100 10 

Carbon Tetrachloride 10 10 250 100 10 

Chlorobenzene 10 10 250 100 10 

Chloroethane 10 10 250 100 10 

Chloroform 10 10 250 100 10 

Chloromethane 10 10 250 100 10 

cis-1,2-Dichloroethene NA NA NA NA NA NA 

Ethylbenzene 10 10 250 100 10 

Methylene Chloride 10 •10 250 100 10 

Tetrachloroethene 10 10 250 100 10 

Toluene , 10 250 100 
Total Xylenes 10 10 250 100 10 

Trichloroethene 10 48 2800 1000 42 

Vinyl Chloride 10 10 250 100 10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 



GROUNDWATER ANALYTICAL RESULTS 
TECHNICAL MEMORANDUM 
RAYMARK - 0U2, STRATFORD, CT 
PAGE 5 OF 63 

Sample Number CP-MW-6-01 CP-MW-8-01 CP-MW-BR1-01 CP-MW-BR2-01 CP-MW-Z-01 DK-MW-1B-01 
Sample Location MW-6 MW-8 MW-BR1 MW-BR2 MW-Z MW-1B 
Date Sampled 11/18/97 11/18/97 11/18/97 11/18/97 11/18/97 
QC Type None None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 
Filtering 

Semivolati le Organic Compounds (UG/L) 

1,2-Dichlorobenzene 10 10 10 
2,4-Dimethylphenol 10 10 10 10 10 
2,4-Dinitrophenol -25 UJ 25 25 UJ 25 UJ 25 UJ 
2-Chlorophenol 10 10 10 10 10 
2-Methylnaphthalene 10 10 10 10 10 
2-Methylphenol 10 10 10 10 10 
2-Nitrophenol 10 10 10 10 10 

4,6-Dinitro-2-methylphenol 25 25 25 25 25 
4-Chloro-3-methylphenol 10 10 10 10 10 
4-Methylphenol 10 10 10 10 10 
4-Nitrophenol 25 25 25 25 25 
Acenaphthene 10 10 10 10 10 
Acenaphthylene 10 10 10 10 10 
Anthracene 10 10 10 10 10 

bis(2-Ethylhexyl)phthalate 10 10 10 10 10 

Carbazole 10 10 10 10 10 

Di-n-Butylphthalate 10 10 10 10 10 

Dibenzofuran 10 10 10 10 10 

Diethylphthalate 10 10 10 10 10 

Fluoranthene 10 10 10 10 10 
Fluorene 10 10 10 10 10 

Hexachloroethane 10 10 10 10 10 

N-Nitroso-diphenylamine 10 10 10 10 10 
Naphthalene 10 10 10 10 10 
Nitrobenzene 10 10 10 10 10 
Phenanthrene 

Phenol 

Pyrene 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 



GROUNDWATER ANALYTICAL RESULTS 

TECHNICAL MEMORANDUM 

RAYMARK - 0U2, STRATFORD, CT 

PAGE 6 OF 63 

Sample Number CP-MW-6-01 CP-MW-8-01 CP-MW-BR1-01 CP-MW-BR2-01 CP-MW-Z-0.1 DK-MW-1B-01 

Sample Location MW-6 MW-8 MW-BR1 MW-BR2 MW-Z MW-1B 

Date Sampled 11/18/97 11/18/97 11/18/97 11/18/97 11/18/97 12/3/97 

QC Type None None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 

Aluminum 

Antimony 

230 UJ 6860 30 UJ 51.7 UJ 43.2 UJ 9270 

Arsenic 6.5 18.6 

Barium 27.8 20 22.7 59.4 16.2 41.8 

Beryllium 6.6 

Cadmium 66.2 45.4 245 

Calcium 39400 14700 211000 204000 22100 487000 

Chromium 14 9.2 2.9 4.6 3.1 UJ 

Cobalt 4.8 14.6 24.2 19.8 11.7 529 

Copper 128 248 37.3 50.3 64.3 60.1 UJ 

J Iron 28700 197 119 3880 88.8 1040 

Lead UJ 4.4 UJ UJ UJ 

Magnesium 3970 6840 62000 33000 10900 186000 

Manganese 607 499 1030 2710 531 49200 

Mercury 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.2 

Nickel 2780 423 9.3 UJ 997 3340 370 

Potassium 19500 3370 7590 16800 2530 21900 

Selenium 9.1 

Silver 

Sodium 29900 12300 78100 126000 21200 28600 

Thallium 6 

Vanadium 2.7 1.6 2.5 

Zinc 1760 746 122 486 1430 573 

Water Quality Analysis (mg/L) 

Alkalinity 161 71 102 83.1 _ 11 
30.8 Chloride 10.4 9.3 222 226 4.4 

Nitrate-Nitrite (as N) 

Sulfate 

0.1 2.51 

99.4 

11.9 

445 

2.21 

458 

2.73 

45.9 

0.1 

2050 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 



GROUNDWATER ANALYTICAL RESULTS 
TECHNICAL MEMORANDUM 
RAYMARK - 0U2, STRATFORD, CT 
PAGE 7 OF 63 

Sample Number DK-MW-1M-01-AVG DK-MW-1S-01 DK-MW-2S-01 DK-MW-3S-01 DK-MW-4B-01 DK-MW-4M-01 
Sample Location MW-1M MW-1S MW-2S MW-3S MW-4B MW-4D 
Date Sampled 12/3/97 12/3/97 12/3/97 12/3/97 12/3/97 12/3/97 
QC Type Field Duplicate 10 None None None None None 
Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 
Filtering 

Volati le Organic Compounds (UG/L) 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 
15 170 UJ 
15 170 

10 
10 

10 UJ 
10 UJ 

1,1-Dichloroethane 16.5 170 10 
1,1-Dichloroethene 170 UJ 10 UJ 10 UJ 
1,2-Dichloroethane 15 170 10 10 
1,2-Dichloroethene 21 170 NA 10 10 
2-Butanone 15 170 10 10 UJ 
2-Hexanone 15 170 10 10 UJ 
4-Methyl-2-Pentanone 15 170 10 10 UJ 
Acetone 15 63 10 UJ 10 UJ 
Benzene 52.5 140 10 UJ 
Bromochloromethane NA NA NA NA 
Bromodichloromethane 15 170 10 10 
Bromomethane 15 170 UJ 10 10 
Carbon Disulfide 15 170 10 10 

Carbon Tetrachloride 15 170 10 10 UJ 
Chlorobenzene 165 170 11 10 UJ 

Chloroethane 16 26 41 10 

Chloroform 15 170 10 10 

Chloromethane 15 170 10 10 
cis-1,2-Dichloroethene NA NA NA NA 
Ethylbenzene 880 10 10 
Methylene Chloride 15 170 10 10 
Tetrachloroethene 15 170 10 10 
Toluene 380 10 
Total Xylenes 52.5 2900 10 10 
Trichloroethene 5.5 170 10 10 
Vinyl Chloride 170 10 10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 



GROUNDWATER ANALYTICAL RESULTS 
TECHNICAL MEMORANDUM 
RAYMARK - 0U2, STRATFORD, CT 
PAGE 8 OF 63 

Sample Number DK-MW-1M-01 -AVG DK-MW-1S^01 DK-MW-2S-01 DK-MW-3S-01 DK-MW-4B-01 DK-MW-4M-01 
Sample Location MW-1M MW-1S MW-2S MW-3S MW-4B MW-4D 
Date Sampled 12/3/97 12/3/97 12/3/97 12/3/97 12/3/97 12/3/97 
QC Type Field Duplicate 10 None None None None None 
Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 
Filtering 

Semivolati le Organic Compounds (UG/L) 

1,2-Dichlorobenzene 10 10 10 10 10 10 

2,4-Dimethyl phenol 10 14 10 10 10 10 

2,4-Dinitrophenol 25 25 25 UJ 25 25 UJ 25 

2-Chlorophenol 10 10 10 10 10 10 

2-Methylnaphthalene 44 10 10 10 10 

2-Methylphenol 10 10 10 10 10 10 
2-Nitrophenol 10 10 10 10 10 10 
4,6-Dinitro-2-methylphenol 25 25 25 25 25 25 
4-Chloro-3-methylphenol 10 10 10 10 10 10 
4-Methylphenol 10 10 10 10 10 10 
4-Nitrophenol 25 25 25 25 25 25 
Acenaphthene 10 10 10 10 10 10 
Acenaphthylene 10 10 10 10 10 10 
Anthracene 10 10 10 10 10 10 

bis(2-Ethylhexyl)phthalate 10 10 10 10 10 

Carbazole 10 10 10 10 10 10 

Di-n-Butylphthalate 10 '10 10 10 10 10 

Dibenzofuran 10 10 10 10 10 10 

Diethylphthalate 10 10 10 10 10 10 

Fluoranthene 10 10 10 10 10 10 
Fluorene 10 10 10 10 10 10 
Hexachloroethane 10 10 10 10 10 10 
N-Nitroso-diphenylamine 10 10 10 10 10 10 
Naphthalene 330 10 10 10 10 
Nitrobenzene 10 10 10 10 10 10 
Phenanthrene 

Phenol 

Pyrene 

10 

10 

10 

10 

10 

10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 U 

10 U 

10 u 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 



GROUNDWATER ANALYTICAL RESULTS 

TECHNICAL MEMORANDUM 

RAYMARK - 0U2, STRATFORD, CT 

PAGE 9 OF 63 

Sample Number DK-MW-1M-01-AVG DK-MW-1S-01 DK-MW-2S-01 DK-MW-3S-01 DK-MW-4B-01 DK-MW-4M-01 
Sample Location MW-1M MW-1S MW-2S MW-3S MW-4B MW-4D 
Date Sampled 12/3/97 12/3/97 12/3/97 12/3/97 12/3/97 12/3/97 

QC Type Field Duplicate 10 None None None None None 
Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 
Filtering 

Metals (UG/L) 

Aluminum 203 123 UJ 764 207 UJ 33200 20800 

Antimony 10.9 

Arsenic 90.5 34.6 17.6 6.3 

Barium 95.1 90.3 45.2 65.6 21.2 14.9 

Beryllium 15.7 3.4 

Cadmium 3.2 3.1 2.3 
Calcium 33600 39200 21000 34100 445000 159000 
Chromium 4.6 UJ 2.4 UJ 31.2 UJ UJ 

Cobalt 3.5 12.9 4.2 517 113 
Copper 31.3 96 39.7 33.8 210 68.6 
Iron 52000 45900 1050 370 UJ 344000 28400 
Lead 4.7 7.3 
Magnesium 8950 9800 8780 7300 339000 64000 
Manganese 9540 10300 102 2180 43700 11000 
Mercury 0.2 0.2 0.2 0.2 0.2 0.2 

Nickel 6.8 9.4 21.1 594 222 

Potassium 9270 8900 3310 5110 7990 4660 

Selenium 3.3 10.5 12.1 

Silver 1.4 2.9 3.5 4.1 

Sodium 108000 67500 12600 49200 40700 153000 

Thallium 7.7 6.2 

Vanadium u -
Zinc 37.3 20.2 UJ 310 30.8 UJ 1420 516 

Water Quality Analysis (mg/L) 

Alkalinity 225 220 90 4.7 
Chloride 74.4 71.3 23.8 38.7 157 191 
Nitrate-Nitrite (as N) 

Sulfate 
0.1 

58.3 

0.1 

19.4 

5.83 

14.7 

2.07 

9.4 

0.1 

2600 695 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 



GROUNDWATER ANALYTICAL RESULTS 
TECHNICAL MEMORANDUM 
RAYMARK - 0U2, STRATFORD, CT 
PAGE 10 OF 63 

Sample Number DK-MW-4S-01 -AVG OU1-PC-01B-01-AVG OU1-PC-01D-01 OU1-PC-01M-01-AVG OU1-PC-01S-01-AVG 

Sample Location MW-4S PC-01B PC-01D PC-01M PC-01 S 

Date Sampled 12/2/97 12/2/97 12/2/97 12/2/97 12/2/97 
QC Type Field Duplicate 9 Field Dup. 2 None . Field Dup. 8 Field Dup. 9 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Volati le Organic Compounds (UG/L) 

1,1,1-Trichloroethane 10 10 165 10 

1,1,2-Trichloroethane 10 10 10 10 

1,1-Dichloroethane 10 10 85 10 

1,1-Dichloroethene 10 10 67.5 10 

1,2-Dichloroethane 10 10 10 10 

1,2-Dichloroethene NA 10 59.5 3.5 

2-Butanone 10 10 10 10 

2-Hexanone 10 10 10 10 

4-Methyl-2-Pentanone 10 10 10 10 

Acetone 10 10 10 16 
Benzene 10 13 10 

Bromochloromethane NA NA NA 

Bromodichloromethane 10 10 10 10 

Bromomethane 10 10 10 10 

Carbon Disulfide 10 10 10 10 

Carbon Tetrachloride 10 10 10 10 

Chlorobenzene 10 10 30 10 

Chloroethane 10 10 UJ 12.5 10 

Chloroform 10 10 10 10 
Chloromethane 10 10 10 10 

cis-1,2-Dichloroethene NA NA NA 
Ethylbenzene 10 10 10 10 

Methylene Chloride 10 10 10 10 

Tetrachloroethene 10 2.5 10 

Toluene 10 10 10 10 

Total Xylenes 

Trichloroethene 

10 10 UJ 

2.5 

10 10 

~10 
Vinyl Chloride 10 10 10 10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number DK-MW-4S-01-AVG OU1-PC-01B-01-AVG OU1-PC-01D-01 OU1 -PC-01 M-01-AVG OU1-PC-01 S-01-AVG 
Sample Location MW-4S PC-01 B PC-01 D PC-01 M PC-01 S 

Date Sampled 12/2/97 12/2/97 12/2/97 12/2/97 12/2/97 
QC Type Field Duplicate 9 Field Dup. 2 None Field Dup. 8 Field Dup. 9 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Semivolati le Organic Compounds (UG/L) 

1,2-Dichlorobenzene 

2,4-Dimethylphenol 

10 

10 

30 10 

30 10 

10 

10 

15 

15 

2,4-Dinitrophenol 25 72.5 25 UJ 25 37.5 

2-Chlorophenol 10 30 10 10 15 
2-Methylnaphthalene 10 30 10 10 15 
2-Methylphenol 10 30 10 10 15 
2-Nitrophenol 10 30 10 10 15 
4,6-Dinitro-2-methylphenol 25 72.5 25 25 37.5 

4-Chloro-3-methylphenol 10 30 10 10 15 

4-Methylphenol 10 30 10 10 15 
4-Nitrophenol 25 72.5 25 UJ 25 37.5 

Acenaphthene 10 30 10 10 15 
Acenaphthylene 10 30 10 10 15 

Anthracene 10 30 10 10 15 

bis(2-Ethylhexyl)phthalate 10 57.5 10 10 15 

Carbazole 10 30 10 10 15 

Di-n-Butylphthalate 10 30 10 10 15 
Dibenzofuran 10 30 10 10 15 

Diethylphthalate 10 30 10 10 15 

Fluoranthene 10 30 10 10 15 

Fluorene 10 30 10 10 15 

Hexachloroethane 10 30 10 10 15 

N-Nitroso-diphenylamine 10 30 10 10 15 

Naphthalene 10 30 10 10 15 

Nitrobenzene 10 30 10 10 15 
Phenanthrene 10 30 10 10 15 
Phenol 10 30 10 10 15 
Pyrene 10 30 10 10 15 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number DK-MW-4S-01-AVG OU 1-PC-01 B-01-AVG OU1-PC-01 D-01 OU 1-PC-01 M-01-AVG OU1-PC-01S-01-AVG 

Sample Location MW-4S PC-01 B PC-01 D PC-01 M PC-01 S 

Date Sampled 12/2/97 12/2/97 12/2/97 12/2/97 12/2/97 
QC Type Field Duplicate 9 Field Dup. 2 None Field Dup. 8 Field Dup. 9 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 

Aluminum 13050 109000 139000 2485 79.55 
Antimony 100 50 50 50 

Arsenic 10 1.75 7.1 

Barium 16.4 19.1 10 26.35 1095 
Beryllium 3.1 42.55 45.2 2.35 

Cadmium 1.4 16.9 26.8 
Calcium 80500 441000 444000 83050 127500 

Chromium 27.85 6.3 6.75 
Cobalt 38.15 2765 2590 108 29.3 
Copper 78.25 309 4.65 5.2 

ron 1454.75 847500 229000 283 28950 

Lead 5.75 12.7 

Magnesium 18500 450500 280000 17750 64300 
Manganese 3340 224000 141000 11100 2575 

Mercury 0.2 0.1 0.1 0.1 0.1 

Nickel 83.05 2605 1870 117.5 19.55 
Potassium 4625 22600 25600 8720 14400 

Selenium 2.85 10 10 UJ 1 

Silver 

Sodium 

2.2 6 
118500 65700 86700 80700 90750 

Thallium 1 

Vanadium 64.6 23 

Zinc 295.5 3675 3370 159.5 14.3 

Water Quality Analysis (mg/L) 

Alkalinity 20.1 600 
Chloride 193.5 100 128 155.5 83.25 

Nitrate-Nitrite (as N) 

Sulfate 
2.8 

298.5 
CM 

6180 
0.1 

4290 
0.37 
188.5 

0.1 
487.8 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-02B-01-AVG OU1-PC-02D-01 OU1-PC-02M-01 OU1-PC-02S-01 OU1-PC-03B-01 OU1-PC-03D-01 
Sample Location PC-02B PC-02D PC-02M PC-02S PC-03B PC-03D 
Date Sampled 12/2/97 12/2/97 12/2/97 12/3/97 12/3/97 12/3/97 
QC Type Field Dup. 3 None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Volati le Organic Compounds (UG/L) 

1,1,1 -Trichloroethane 185000 80000 1700 17 750 
1,1,2-Trichloroethane 15000 10000 100 10 10 50 

1,1-Dichloroethane 15000 10000 240 10 270 

1,1-Dichloroethene 42000 6500 720 310 

1,2-Dichloroethane 15000 10000 100 10 10 50 

1,2-Dichloroethene 15000 10000 130 10 350 

2-Butanone 15000 10000 100 10 10 50 

2-Hexanone 15000 10000 100 10 UJ 10 50 

4-Methyl-2-Pentanone 15000 10000 100 10 10 50 

Acetone 15000 10000 100 10 11 50 

Benzene 15000 10000 100 10 10 85 

Bromochloromethane NA NA NA NA NA NA 

Bromodichloromethane 15000 10000 100 10 10 50 

Bromomethane 15000 10000 UJ 100 10 UJ 10 50 

Carbon Disulfide 15000 10000 100 10 10 50 

Carbon Tetrachloride 15000 10000 UJ 100 10 10 50 

Chlorobenzene 15000 10000 100 10 32 50 
Chloroethane 15000 10000 100 10 50 

Chloroform 15000 10000 100 10 10 50 

Chloromethane 15000 10000 100 10 10 50 

cis-1,2-Dichloroethene NA NA NA NA NA NA 

Ethylbenzene 15000 10000 100 10 50 

Methylene Chloride 15000 10000 100 10 10 50 

Tetrachloroethene 15000 10000 100 10 UJ 10 50 

Toluene 15000 10000 100 10 10 50 

Total Xylenes 15000 10000 100 10 50 

Trichloroethene 15000 10000 83 10 14 21 

Vinyl Chloride 15000 10000 100 33 

• Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA Not Analyzed 
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Sample Number, OU1-PC-02B-01-AVG OU1-PC-02D-01 OU1-PC-02M-01 OU1-PC-02S-01 OU1-PC-03B-01 OU1-PC-03D-01 

Sample Localion PC-02B PC-02D PC-02M PC-02S PC-03B PC-03D 

Date Sampled 12/2/97 12/2/97 12/2/97 12/3/97 12/3/97 12/3/97 
QC Type Field Dup. 3 None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Semivolati le Organic Compounds (UG/L) 

1,2-Dichlorobenzene 10 10 10 10 10 10 

2,4-Dimethylphenol 10 10 10 10 10 230 

2,4-Dinitrophenol 

2-Chlorophenol 10 10 10 10 10 10 

2-Methylnaphthalene 10 10 10 11 10 

2-Methylphenol 10 10 10 10 10 

2-Nitrophenol 10 10 10 10 10 10 

4,6-Dinitro-2-methylphenol 25 25 25 25 UJ 25 25 

4-Chloro-3-methylphenol 

4-Methylphenol 
JO 
10 

10 10 
10 10 

10 
10 

10 
10 

10 
10 

4-Nitrophenol 25 25 25 25 UJ 25 25 

Acenaphthene 10 10 10 16 10 10 

Acenaphthylene 10 10 10 10 10 
Anthracene 10 10 10 10 10 

bis(2-Ethylhexy|)phthalate 10 10 10 10 21 11 

Carbazole 10 10 10 10 10 

Di-n-Butylphthalate 10 10 10 10 10 10 

Dibenzofuran 10 10 10 10 10 

Diethylphthalate 10 10 10 10 10 10 
Fluoranthene 10 10 10 10 10 

Fluorene 10 10 10 18 10 10 

Hexachloroethane 10 10 10 10 10 10 

N-Nitroso-diphenylamine 10 10 10 10 10 10 
Naphthalene 10 10 10 38 10 15 
Nitrobenzene 10 10 10 10 10 10 

Phenanthrene 

Phenol 

Pyrene 10 

10 

10 

10 

10 

10 

21 

10 

10 

10 

10 

10 

10 

10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-02B-01-AVG OU1-PC-02D-01 OU1-PC-02M-01 OU1-PC-02S-01 OU1-PC-03B-01 OU1-PC-03D-01 

Sample Location PC-02B PC-02D PC-02M PC-02S PC-03B PC-03D 

Date Sampled 12/2/97 12/2/97 12/2/97 12/3/97 12/3/97 12/3/97 

QC Type Field Dup. 3 None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 
Aluminum 471000 559000 59800 209 233 20 

Antimony 250 250 50 50 50 50 

Arsenic 10 10 15 32.8 

Barium 15.3 10 8.5 280 42.5 88.8 

Beryllium 103 107 29.8 

Cadmium 51.55 52 13.5 

Calcium 383000 440000 387000 103000 131000 49400 
Chromium 25 75.1 8 

Cobalt 3175 3220 1030 22.8 16.2 

Copper 456 34.4 11.9 5.1 

2275000 2030000 171000 19500 539 20500 

Lead 61.7 10.1 1 

Magnesium 351500 334000 87600 16800 24500 14600 

Manganese 109500 103000 46200 2570 236 19100 

Mercury 0.1 0.1 0.1 0.1 0.1 0.1 

Nickel 4145 4040 832 11.4 13.3 10 

Potassium 9330 8370 14000 9240 8120 6370 

Selenium 10 10 UJ 10 UJ UJ UJ 

Silver 15 15 

Sodium 69250 70800 53900 131000 30900 68700 

Thallium 1 1 

Vanadium 199 256 22.4 
Zinc 9700 9590 1870 11.2 4.3 UJ 12.1 

Water Quality Analysis (mg/L) 

Alkalinity 392 84.3 191 

Chloride 296.5 159 94 129 19.9 45.5 

Nitrate-Nitrite (as N) 

Sulfate 
0.1 

9625 

Ol^ 

10000 
or 

2600 

0.1 

25.6 

0.2 

417 
0.1 

94.3 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number 
Sample Location 
Date Sampled 
QC Type 
Matrix 
Filtering 
Volatile Organic Compounds (UG/L) 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene 
2-Butanone 
2-Hexanone 
4-Methyl-2-Pentanone 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
Ethylbenzene 
Methylene Chloride 
Tetrachloroethene 
Toluene 
Total Xylenes 
Trichloroethene 
Vinyl Chloride 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-03S-01 
Sample Location PC-03S 

Date Sampled 12/3/97 

QC Type None 

Matrix AQUEOUS 

Filtering 

Semivolat i le Organic Compounds (UG/L) 

1,2-Dichlorobenzene 10 

2,4-Dimethylphenol 10 

2,4-Dinitrophenol 

2-Chlorophenol 10 

2-Methylnaphthalene 10 

2-Methylphenol 20 
2-Nitrophenol 10 

4,6-Dinitro-2-methylphenol 25 

4-Chloro-3-methylphenol 10 
4-Methylphenol 24 

4-Nitrophenol 25 
Acenaphthene 10 

Acenaphthylene 10 
Anthracene 10 

bis(2-Ethylhexyl)phthalate 13 

Carbazole 10 

Di-n-Butylphthalate 10 

Dibenzofuran 10 

Diethylphthalate 10 

Fluoranthene 10 

Fluorene 10 

Hexachloroethane 10 

N-Nitroso-diphenylamine 10 

Naphthalene 

Nitrobenzene 10 

Phenanthrene 

Phenol 
Pyrene 

JO 
10 

10 " 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-03S-01 
Sample Location PC-03S 
Date Sampled 12/3/97 
QC Type None 
Matrix AQUEOUS 
Filtering 
Metals (UG/L) 
Aluminum 
Antimony 

20 
50 

Arsenic 43 
Barium 64.9 
Beryllium 
Cadmium 
Calcium 57400 
Chromium 
Cobalt 
Copper 

25400 
Lead 1 
Magnesium , 10600 
Manganese 4400 
Mercury 0.1 
Nickel 10 
Potassium 11500 
Selenium 1 
Silver 
Sodium 96200 
Thallium 
Vanadium 
Zinc 

Water Quality Analysis (mg/L) 
Alkalinity 
Chloride 

275 
87.1 

Nitrate-Nitrite (as N) 
Sulfate 

0.1 

U 
* 

- Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

- From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-04B-01 OU1-PC-04D-01 OU1-PC-04S-01 OU1-PC-05B-01 OU1-PC-05D-01-AVG OU1-PC-05M-01 

Sample Location PC-04B PC-04D PC-04S PC-05B PC-05D PC-05M 

Date Sampled 12/3/97 12/3/97 12/3/97 12/5/97 12/5/97 12/4/97 
QC Type None None None None Field Dup. 5 None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Volati le Organic Compounds (UG/L) 

1,1,1 -Trichloroethane 50 500 3900 460 14.5 

1,1,2-Trichloroethane' 50 500 1000 50 10 10 

1,1-Dichloroethane 50 500 1000 35 10 10 

1,1-Dichloroethene 50 500 370 120 4.5 10 

1,2-Dichloroethane 

1,2-Dichloroethene 

50 

50 

500 1000 50 

500 180 46 

10 

32.5 

10 
~10 

2-Butanone 50 500 1000 50 10 10 

2-Hexanone 50 500 1000 50 10 10 

4-Methyl-2-Pentanone 50 500 1000 50 10 10 

Acetone 50 500 1000 98 25.5 

Benzene 50 500 1000 50 10 10 

Bromochloromethane NA NA NA NA NA NA 

Bromodichloromethane 50 500 1000 50 10 10 
Bromomethane 50 UJ 500 UJ 1000 50 UJ 10 10 UJ 
Carbon Disulfide 50 U 500 1000 50 10 10 

Carbon Tetrachloride . 50 500 1000 50 UJ 10 10 
Chlorobenzene 640 23000 1000 50 10 10 
Chloroethane 50 500 1000 50 10 10 

Chloroform 50 500 1000 50 10 10 

Chloromethane 50 500 1000 50 10 10 

cis-1,2-Dichloroethene NA NA NA NA NA NA 

Ethylbenzene 50 500 1000 50 10 10 

Methylene Chloride 50 500 1000 UJ 50 10 10 

Tetrachloroethene 50 500 1000 50 10 10 
Toluene 50 500 170000 50 10 12 
Total Xylenes 50 120 6800 50 10 -10 

Trichloroethene 50 500 1000 770 125 10 

Vinyl Chloride 50 500 1000 50 6.5 11 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-04B-01 OU1-PC-04D-01 OU1-PC-04S-01 OU1-PC-05B-01 OU1-PC-05D-01-AVG OU1-PC-05M-01 
Sample Location PC-04B PC-04D PC-04S PC-05B PC-05D PC-05M 
Date Sampled 12/3/97 12/3/97 12/3/97 12/5/97 12/5/97 12/4/97 
QC Type None None None None Field Dup. 5 None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Semivolati le Organic Compounds (UG/L) 

1,2-Dichlorobenzene 10 10 10 10 10 50 

2,4-Dimethylphenol 10 10 10 10 50 

2,4-Dinitrophenol 

2-Chlorophenol 60 10 10 50 

2-Methylnaphthalene 10 10 10 10 10 50 

2-Methylphenol 10 61 10 .10 50 

2-Nitrophenol 10 10 10 10 50 

4,6-Dinitro-2-methylphenol 25 25 25 25 120 

4-Chloro-3-methylphenol 10 10 10 10 50 

4-Methylphenol 10 10 75 10 10 50 

4-Nitrophenol 25 25 UJ 15 25 120 

Acenaphthene 10 10 10 10 10 50 

Acenaphthylene 10 10 10 10 10 50 

Anthracene 10 10 10 10 10 50 

bis(2-Ethylhexyl)phthalate 10 34 10 10 10 50 

Carbazole 10 10 10 10 10 50 

Di-n-Butylphthalate 10 10 10 10 10 50 

Dibenzofuran 10 10 10 10 10 50 

Diethylphthalate 10 10 10 10 10 50 

Fluoranthene 10 10 10 10 10 50 

Fluorene 10 10 10 10 10 50 

Hexachloroethane 10 10 10 10 10 50 

N-Nitroso-diphenylamine 10 10 10 10 10 50 

Naphthalene 10 10 10 50 

Nitrobenzene 10 10 10 10 10 50 
Phenanthrene 
Phenol 
Pyrene 

10 
10 
10 

10 
10 
10 UJ 

10 

10 

10 
10 
10 

10 
10 
10 U 

50 
50 
50 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-04B-01 OU1-PC-04D-01 OU1-PC-04S-01 OU1-PC-05B-01 OU1-PC-05D-01-AVG OU1-PC-05M-01 

Sample Location PC-04B PC-04D PC-04S PC-05B PC-05D PC-05M 

Date Sampled 12/3/97 12/3/97 12/3/97 12/5/97 12/5/97 12/4/97 
QC Type None None None None Field Dup. 5 None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 
Aluminum 29.1 UJ 29:1 UJ 91.6 20 177.5 26.8 
Antimony 50 50 50 50 50 50 

Arsenic 1.1 UJ 34.6 3.9 2.2 39.8 
Barium 30 45.9 109 58.1 36.2 48.3 

Beryllium 

Cadmium 

Calcium 185000 31000 82300 245000 16700 14300 

Chromium 5.4 7.2 

Cobalt 3.25 

Copper 16.9 6.1 
Iron 1070 22100 24600 74.4 UJ 1775 24300 

Lead 1.3 UJ 1.1 
Magnesium 33800 15500 17100 55300 7980 6550 
Manganese 829 5280 5670 3010 3115 1500 

Mercury 0.1 0.1 0.1 0.1 0.1 0.1 

Nickel 10 10 10 32 18.5 10 

Potassium 5370 4590 7180 8240 3295 4200 

Selenium UJ 1 UJ UJ UJ 

Silver UJ 

Sodium 49600 157000 67000 113000 132000 98600 
Thallium 1 UJ UJ 1 

Vanadium 

Zinc 7.6 UJ 5.7 UJ 

Water Quality Analysis (mg/L) 

Alkalinity 90 372 200 156 230 210 

Chloride 70.7 71.8 24.6 539 62.6 26.9 
Nitrate-Nitrite (as N) 

Sulfate 
0.1 
462 

0.1 
13.9 

0.1 

208 
2.9 
194 

"0.515 
66.55 

0.1 

44.2 " 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-05S-01 OU1-PC-06B-01-AVG OU1-PC-06D-01 OU1-PC-06M-01 OU1-PC-06S-01 OU1-PC-07S-01 

Sample Location PC-05S PC-06B PC-06D PC-06M PC-06S PC-07S 

Date Sampled 12/4/97 12/8/97 12/1/97 12/1/97 12/1/97 
QC Type None Field Dup. 6 None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Volati le Organic Compounds (UG/L) 

1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 

10 
10 

14.5 10 
30 10 

10 
10 

500 
500 

1,1-Dichloroethane 10 41 10 12 500 

1,1-Dichloroethene 10 32 10 UJ 10 500 

1,2-Dichloroethane 10 30 10 500 

1,2-Dichloroethene 10 15 500 

2-Butanone 10 30 10 10 500 

2-Hexanone 10 UJ 30 10 10 500 

4-Methyl-2-Pentanone 10 30 10 10 500 

Acetone 10 31 10 UJ 10 500 

Benzene 10 30 10 10 UJ 500 

Bromochloromethane NA NA NA NA NA 

Bromodichloromethane 10 30 10 10 500 

Bromomethane 10 UJ 30 10 10 500 

Carbon Disulfide 10 30 10 10 500 

Carbon Tetrachloride 10 30 10 10 500 

Chlorobenzene 10 33 28 10 500 

Chloroethane 10 30 10 10 UJ 500 

Chloroform 10 30 10 10 500 
Chloromethane 10 30 10 10 500 

cis-1,2-Dichloroethene NA NA NA NA NA 

Ethylbenzene 

Methylene Chloride 
10 
10 

30 10 
30 10 UJ 

10 
10 

120 
500 UJ 

Tetrachloroethene 10 UJ 30 10 10 500 
Toluene 10 30 10 10 500 
Total Xylenes 10 30 10 10 UJ 3300 

Trichloroethene 10 535 500 
Vinyl Chloride 10 30 500 

U 
* 

- Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
- From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-05S-01 OU1-PC-06B-01-AVG OU1-PC-06D-01 OU1-PC-06M-01 OU1-PC-06S-01 OU1-PC-07S-01 

Sample Location PC-05S PC-06B PC-06D PC-06M PC-06S PC-07S 

Date Sampled 12/4/97 12/8/97 12/1/97 12/1/97 12/1/97 12/1/97 
QC Type None Field Dup. 6 None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Semivolatile Organic Compounds (UG/L) 

1,2-Dichlorobenzene 10 10 10 10 10 10 

2,4-Dimethylphenol 10 UJ 10 10 10 42 10 

2,4-Dinitrophenol 25 25 UJ 25 UJ 25 

2-Chlorophenol 10 10 10 10 10 18 

2-Methylnaphthalene 

2-Methylphenol 
10 

10 UJ 
10 10 

10 10 

10 

10 

10 
10 

2-Nitrophenol 10 10 10 10 10 10 

4,6-Dinitro-2-methylphenol 25 25 25 25 25 25 

4-Chloro-3-methylphenol 10 10 10 10 10 10 

4-Methylphenol 10 10 10 10 10 10 
4-Nitrophenol 25 25 25 25 UJ 25 UJ 25 

Acenaphthene 10 10 10 10 10 10 

Acenaphthylene 10 10 10 10 10 10 

Anthracene 10 10 10 10 10 10 

bis(2-Ethylhexyl)phthalate 10 10 10 UJ 10 10 10 

Carbazole 10 10 10 10 10 10 

Di-n-Butylphthalate 10 10 10 10 10 10 

Dibenzofuran 10 10 10 10 10 10 

Diethylphthalate 10 10 10 10 10 10 

Fluoranthene 10 10 10 10 10 10 

Fluorene 10 10 10 10 10 10 

Hexachloroethane 10 10 10 10 10 10 

N-Nitroso-diphenylamine 10 10 10 10 10 10 

Naphthalene 10 10 10 10 10 

Nitrobenzene 10 10 10 10 10 10 

Phenanthrene 

Phenol 

Pyrene 

1£ 
12.5 

10 

10 
JO 
10 

10 

10 

10 

10 

10 

10 " 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-05S-01 OU1-PC-06B-01-AVG OU1-PC-06D-01 OU1-PC-06M-01 OU1-PC-06S-01 OU1-PC-07S-01 

Sample Location PC-05S PC-06B PC-06D PC-06M PC-06S PC-07S 

Date Sampled 12/4/97 12/8/97 12/1/97 12/1/97 12/1/97 12/1/97 
QC Type None Field Dup. 6 None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 

Aluminum 20 12115 32 UJ 65.7 507 59.6 
Antimony 50 50 50 50 50 50 

Arsenic UJ 9.45 1.2 UJ 4.9 4.5 63.5 
Barium 552 39.6 33.1 25.4 1920 28 

Beryllium 

Cadmium 
Calcium 58200 22450 44700 17500 116000 21900 
Chromium 47.7 197 
Cobalt 11.35 18.8 186 5.6 
Copper 20.75 15 2.4 

Iron 26300 18750 926 2510 69300 49400 
Lead 1.1 UJ 6.05 19.3 1 

Magnesium 

Manganese 

13400 8615 71200 12400 

1340 387.5 8650 3120 
21900 

3530 
6160 
2730 

Mercury 0.1 0.1 0.1 0.1 0.1 0.1 

Nickel 10 37.4 18.2 10 138 10 

Potassium 4670 24450 3250 3390 21800 3770 

Selenium UJ UJ UJ UJ UJ 
Silver 

Sodium 18700 199500 98600 147000 35000 14200 

Thallium UJ 1 

Vanadium 71.8 7.7 
Zinc 283 58.1 9.6 133 15.2 27.4 

Water Quality Analysis (mg/L) 

Alkalinity 215 280.5 384 256 450 120 

Chloride 39.8 114 77.6 67.6 43.5 14.7 

Nitrate-Nitrite (as N) 

Sulfate 

0.1 0.175 
46.2 

0.1 

137 
0.1 
60 

0.1 
6.4 

0.1 

38.1 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-08B-01 OU1-PC-08D-01 OU1-PC-08S-01 OU1-PC-09D-01 OU1-PC-09S-01 OU1-PC-10B-01 

Sample Location PC-08B PC-08D PC-08S PC-09D PC-09S PC-10B 
Date Sampled 12/5/97 12/5/97 12/5/97 11/21/97 12/1/97 11/19/97 
QC Type None None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Volati le Organic Compounds (UG/L) 

1,1,1 -Trichloroethane 200 380 710 3000 1600 50 
1,1,2-Trichloroethane 10 10 50 200 100 50 

1,1-Dichloroethane 

1,1-Dichloroethene 
13 37 87 57 
95 20 18 300 

140 
93 

50 
50 

1,2-Dichloroethane 10 10 50 200 100 50 

1,2-Dichloroethene 21 170 250 360 660 55 

2-Butanone 10 10 50 200 100 50 

2-Hexanone 10 10 50 200 100 50 

4-Methyl-2-Pentanone 10 10 50 100 

Acetone 10 10 200 200 100 50 

Benzene 10 10 50 200 100 UJ 50 

Bromochloromethane NA NA NA NA NA NA 

Bromodichloromethane 10 10 50 200 100 50 
Bromomethane 10 10 50 UJ 200 100 50 
Carbon Disulfide 10 10 50 200 UJ 100 50 

Carbon Tetrachloride 10 10 50 UJ 200 100 50 

Chlorobenzene 10 10 50 200 100 50 

Chloroethane 10 10 50 200 100 UJ 50 

Chloroform 10 10 50 200 100 50 

Chloromethane 10 10 50 200 UJ 100 50 UJ 

cis-1,2-Dichloroethene NA NA NA NA NA NA 

Ethylbenzene 10 10 50 200 100 50 

Methylene Chloride 10 10 50 200 100 50 

Tetrachloroethene 10 50 200 100 50 
Toluene 10 17 50 200 100 50 
Total Xylenes 10 10 50 200 100 UJ 50 

Trichloroethene 290 68 50 1300 37 790 
Vinyl Chloride 10 15 200 49 50 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-08B-01 OU1-PC-08D-01 OU1-PC-08S-01 OU1-PC-09D-01 OU1-PC-09S-01 OU1-PC-10B-01 

Sample Location PC-08B PC-08D PC-08S PC-09D PC-09S PC-10B 

Date Sampled 12/5/97 12/5/97 12/5/97 11/21/97 12/1/97 11/19/97 
QC Type None None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Semivolati le Organic Compounds (UG/L) 

1,2-Dichlorobenzene 

2,4-Dimethylphenol 
10 

lo 
10 10 

10 10 

10 

10 

10 

10 

10 

10 

2,4-Dinitrophenol 25 25 25 

2-Chlorophenol 10 10 10 10 10 10 

2-Methylnaphthalene 10 10 10 10 10 10 

2-Methylphenol 10 .10 10 10 10 10 

2-Nitrophenol 10 10 10 10 10 10 

4,6-Dinitro-2-methylphenol 25 25 25 25 25 25 

4-Chloro-3-methylphenol 10 10 10 10 10 10 

4-Methylphenol 10 10 10 10 10 10 

4-Nitrophenol 25 25 44 25 25 

Acenaphthene 10 10 10 10 10 10 

Acenaphthylene 10 10 10 10 10 10 

Anthracene 10 10 10 10 10 

bis(2-Ethylhexyl)phthalate 10 10 10 10 10 UJ 10 

Carbazole 10 10 10 10 10 10 

Di-n-Butylphthalate 10 10 10 10 10 10 

Dibenzofuran 10 10 10 10 10 10 

Diethylphthalate 10 10 10 10 10 10 

Fluoranthene 10 10 10 10 10 10 

Fluorene 10 10 10 10 10 10 

Hexachloroethane 10 10 10 10 10 

N-Nitroso-diphenylamine 10 10 10 10 10 10 

Naphthalene 10 10 10 10 

Nitrobenzene 10 10 10 10 10 10 

Phenanthrene 

Phenol 

Pyrene 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
10" 
10" 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-08B-01 OU1-PC-08D-01 OU1-PC-08S-01 OU1-PC-09D-01 OU1-PC-09S-01 OU1-PC-10B-01 

Sample Location PC-08B PC-08D PC-08S PC-09D PC-09S PC-10B 

Date Sampled 12/5/97 12/5/97 12/5/97 11/21/97 12/1/97 11/19/97 
QC Type None None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 

Aluminum 348 92.3 909 20 39.9 UJ 48.3 

Antimony 50 50 50 50 50 50 

Arsenic 31.2 16.8 4.9 33.5 

Barium 25.4 48.3 76.6 79.2 103 15.4 
Beryllium 

Cadmium 
Calcium 24900 12100 23500 31100 17500 35900 
Chromium 26.2 16.1 
Cobalt 17.2 5.1 

Copper 14.8 31.5 

419 8660 10100 2640 11900 118 

Lead 4.6 UJ 1.1 UJ 45.4 2.8 UJ UJ 

Magnesium 3860 11700 13300 20500 16800 7920 
Manganese 61.1 2150 1730 4200 2130 75.5 

Mercury 0.1 0.1 0.1 0.1 0.1 0.1 
Nickel 21.8 13.5 17.1 23.8 10 10 

Potassium 2550 3700 4510 6430 4380 3600 
Selenium 1.1 UJ UJ 1.1 UJ UJ UJ UJ 

Silver UJ UJ 

Sodium 19500 110000 95000 125000 96500 11800 

Thallium UJ UJ 

Vanadium 3.9 4.2 
Zinc 6.2 UJ 9.5 UJ 63.8 177 

Water Quality Analysis (mg/L) 

Alkalinity 69.6 135 142 110 110 53.3 

Chloride 31.8 237 63.5 103 71 28.1 

Nitrate-Nitrite (as N) 

Sulfate 
1.13 
38.7 

0.1 
58.6 

0.1 

118 

13.4 

143 

0.1 

113 
0.1 

63.6 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-10D-01-AVG OU1-PC-10M-01 OU1-PC-10S-01 OU1-PC-11B-01 OU1-PC-11D-01 OU1-PC-11M-01 
Sample Location PC-10D PC-10M PC-10S PC-11B PC-11D PC-11M 

Date Sampled 11/19/97 11/19/97 11/19/97 12/4/97 12/4/97 12/4/97 
QC Type Field Dup. 1 None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Volati le Organic Compounds (UG/L) 
1,1,1 -Trichloroethane 15 26 10 93 26 
1,1,2-Trichloroethane 50 25 10 10 100 10 

1,1-Dichloroethane 50 10 16 100 11 

1,1-Dichloroethene 10 10 24 35 

1,2-Dichloroethane 50 25 10 10 100 10 

1,2-Dichloroethene 30 10 42 39 24 

2-Butanone 50 25 10 10 100 10 

2-Hexanone 50 25 10 10 100 10 

4-Methyl-2-Pentanone 10 100 10 

Acetone 50 25 10 10 100 10 

Benzene 50 25 10 10 100 10 

Bromochloromethane NA NA NA NA NA NA 

Bromodichloromethane 50 25 10 10 100 10 

Bromomethane 50 25 10 10 100 UJ 10 

Carbon Disulfide 50 25 10 10 100 10 

Carbon Tetrachloride 50 25 10 10 100 UJ 10 

Chlorobenzene 50 25 10 15 100 10 

Chloroethane 50 25 10 10 100 10 

Chloroform 50 25 10 10 100 10 

Chloromethane 50 25 10 10 100 10 
cis-1,2-Dichloroethene NA NA NA NA NA NA 
Ethylbenzene 50 25 10 10 100 10 
Methylene Chloride 50 25 10 15 110 10 

Tetrachloroethene 50 25 10 100 
Toluene 50 25 10 10 100 10 
Total Xylenes 50 25 10 10 100 10 

Trichloroethene 555 340 1500 1400 390 
Vinyl Chloride 50 25 10 100 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-10D-01-AVG OU1-PC-10M-01 OU1-PC-10S-01 OU1-PC-11B-01 OU1-PC-11D-01 OU1-PC-11M-01 

Sample Location PC-10D PC-10M PC-10S PC-11B PC-11D PC-11M 
Date Sampled 11/19/97 11/19/97 11/19/97 12/4/97 12/4/97 12/4/97 
QC Type Field Dup. 1 None None None None None 
Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 
Filtering 

Semivolati le Organic Compounds (UG/L) 

1,2-Dichlorobenzene 10 10 10 UJ 10 10 10 

2,4-Dimethylphenol 10 10 10 UJ 10 10 10 

2,4-Dinitrophenol 25 25 25 UJ 

2-Chlorophenol 10 10 10 UJ 10 10 10 

2-Methylnaphthalene 10 10 10 UJ 10 10 10 

2-Methylphenol 10 10 10 UJ 10 10 10 

2-Nitrophenol 10 10 10 UJ 10 10 

4,6-Dinitro-2-methylphenol 25 25 25 UJ 25 25 25 

4-Chloro-3-methylphenol 10 10 10 UJ 10 10 10 

4-Methyl phenol 10 10 10 UJ 10 10 10 

4-Nitrophenol 25 25 25 UJ 25 55 

Acenaphthene 10 10 10 UJ 10 10 10 

Acenaphthylene 10 10 10 UJ 10 10 10 

Anthracene 10 10 10 UJ 10 10 10 

bis(2-Ethylhexyl)phthalate 10 10 10 UJ 10 10 10 

Carbazole 10 10 UJ 10 UJ 10 10 10 

Di-n-Butylphthalate 10 10 UJ 10 UJ 10 10 10 

Dibenzofuran 10 10 10 UJ 10 10 10 

Diethylphthalate 10 10 10 UJ 10 10 10 

Fluoranthene 10 10 10 UJ 10 10 10 

Fluorene 10 10 10 UJ 10 10 10 

Hexachloroethane 10 10 10 UJ 10 10 10 

N-Nitroso-diphenylamine 10 10 10 UJ 10 UJ 10 10 

Naphthalene 

Nitrobenzene 
10 
~10 

10 10 UJ 
10 10 UJ 

10 
10 

10 
10 

10 
10 

Phenanthrene 
Phenol 
Pyrene 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10" 
10 " 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-10D-01-AVG OU1-PC-10M-01 OU1-PC-10S-01 OU1-PC-11B-01 OU1-PC-11D-01 OU1-PC-11M-01 

Sample Location PC-10D PC-10M PC-10S PC-11B PC-11D PC-11M 

Date Sampled 11/19/97 11/19/97 11/19/97 12/4/97 12/4/97 12/4/97 
QC Type Field Dup. 1 None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 

Aluminum 62.75 20 20 83.3 255 20 U 

U 

UJ 
Antimony 50 50 50 50 50 50 

Arsenic 2.75 3.1 1.4 UJ 1.2 UJ 1.2 

Barium 56 36.2 91.9 28.2 37.9 41.1 

Beryllium 

Cadmium 19.7 26.3 25.4 

Calcium 109500 25400 49700 15500 64100 52400 

Chromium 5.3 35.4 

Cobalt 3.7 10.4 120 89.6 
Copper 6.1 15.7 578 6.3 2.8 

Iron 68.75 138 13000 475 416 140 

Lead 1.25 UJ 3.3 UJ 1.2 UJ 

Magnesium 17150 11000 6480 7650 38700 52600 
Manganese 653 1760 657 27 16700 13500 

Mercury 0.1 0.1 0.1 0.1 0.1 0.1 

Nickel 18.25 38.4 246 65.5 228 159 
Potassium 10850 4220 11600 34900 7980 4700 

Selenium UJ 1.3 1.3 UJ UJ UJ 

U Silver 

Sodium 246000 140000 40700 183000 198000 137000 

Thallium UJ 1 

Vanadium 4.45 3.3 UJ 
Zinc 295.5 337 1210 680 219 

Water Quality Analysis (mg/L) 

Alkalinity 120 81.2 47 83 53 170 

Chloride 213 94.5 15.4 130 256 203 

Nitrate-Nitrite (as N) 

Sulfate 
7.53 
409 

6.66 
189 

0.92 
174 

6.7 
208 

19.5 
229 

3.28 
173 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-11S-01 
Sample Location PC-11S 
Date Sampled 12/4/97 
QC Type None 

Matrix AQUEOUS 

Filtering 

Volat i le Organic Compounds (UG/L) 

1,1,1 -Trichloroethane 10 

1,1,2-Trichloroethane 10 

1,1-Dichloroethane 20 
1,1-Dichloroethene 

1,2-Dichloroethane' 10 
1,2-Dichloroethene 96 
2-Butanone 10 
2-Hexanone 10 
4-Methyl-2-Pentanone 10 
Acetone 19 
Benzene 

Bromochloromethane NA 

Bromodichloromethane 10 
Bromomethane 10 

Carbon Disulfide 10 

Carbon Tetrachloride 10 

Chlorobenzene 21 

Chloroethane 10 
Chloroform 10 
Chloromethane 10 
cis-1,2-Dichloroethene NA 
Ethylbenzene 
Methylene Chloride 10 
Tetrachloroethene 10 
Toluene 
Total Xylenes 

Trichloroethene 93 
Vinyl Chloride 57 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number 
Sample Location 
Date Sampled 
QC Type 
Matrix 
Filtering 
Semivolatile Organic Compounds (UG/L) 
1,2-Dichlorobenzene 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitrophenol 
4,6-Dinitro-2-methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Di-n-Butylphthalate 
Dibenzofuran 
Diethylphthalate 
Fluoranthene 
Fluorene 
Hexachloroethane 
N-Nitroso-diphenylamine 
Naphthalene 
Nitrobenzene 
Phenanthrene 
Phenol 
Pyrene 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-11S-01 

Sample Location PC-11S 

Date Sampled 12/4/97 
QC Type None 

Matrix AQUEOUS 

Filtering 

Metals (UG/L) 

Aluminum 22.8 UJ 
Antimony 50 

Arsenic 32.2 
Barium 282 
Beryllium 

Cadmium 

Calcium 41300 

Chromium 

Cobalt 

Copper 23.6 

Iron 10600 
Lead 11.7 
Magnesium 94100 
Manganese 3300 

Mercury 0.1 

Nickel 12.1 
Potassium 11700 
Selenium UJ 

Silver 

Sodium 85400 

Thallium UJ 

Vanadium 
Zinc 15.8 

Water Quality Analysis (mg/L) 

Alkalinity 370 

Chloride 64.7 
Nitrate-Nitrite (as N) 0.1 
Sulfate 186 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-12B-01 OU1-PC-12D-01-AVG OU1-PC-12S-01 OU1-PC-13B-01 OU1-PC-13D-01 OU1-PC-13M-01-AVG 

Sample Location PC-12B PC-12D PC-12S PC-13B PC-13D PC-13M 

Date Sampled 12/3/97 12/3/97 12/3/97 11/19/97 11/20/97 11/19/97 
QC Type None Field Dup. 4 None None None Field Dup. 7 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Volati le Organic Compounds (UG/L) 

1,1,1-Trichloroethane 71 100 28 38 39 
1,1,2-Trichloroethane 250 375 10 250 UJ 83 10 

1,1-Dichloroethane 250 375 250 UJ 83 15.5 

1,1-Dichloroethene 250 375 10 250 UJ 17 9.5 
1,2-Dichloroethane . 250 375 10 250 UJ 83 JO 

4 1,2-Dichloroethene 490 645 13 250 UJ 12 

2-Butanone 250 375 10 250 UJ 83 10 

10 2-Hexanone 250 375 250 UJ 83 

4-Methyl-2-Pentanone 250 375 10 

Acetone 250 375 250 UJ 83 10 

Benzene 250 375 10 250 UJ 83 10 

Bromochloromethane NA NA NA NA NA 

Bromodichloromethane 250 375 10 250 UJ 83 10 
Bromomethane 250 UJ 375 10 250 UJ 83 10 
Carbon Disulfide 250 375 10 250 UJ 83 10 

Carbon Tetrachloride 250 375 10 250 UJ 83 10 
Chlorobenzene 250 375 170 250 UJ 83 10 
Chloroethane 250 375 10 250 UJ 83 10 

Chloroform 250 375 10 250 UJ 11.5 

Chloromethane 250 375 10 250 UJ 83 10 

cis-1,2-Dichloroethene NA NA NA NA NA 

Ethylbenzene 250 375 10 250 UJ 83 10 

10 Methylene Chloride 250 375 10 250 UJ 83 

Tetrachloroethene 250 375 10 250 UJ 4.5 
10 
10 
25 
10 

Toluene 250 375 250 UJ 83 
Total Xylenes 250 375 10 250 UJ 83 

Trichloroethene 3200 4150 10 2000 840 

Vinyl Chloride 97 330 60 . 250 UJ 83 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-12B-01 OU1-PC-12D-01-AVG OU1-PC-12S-01 OU1-PC-13B-01 OU1-PC-13D-01 OU1-PC-13M-01-AVG 

Sample Location PC-12B PC-12D PC-12S PC-13B PC-13D PC-13M 
Date Sampled 12/3/97 12/3/97 12/3/97 11/19/97 11/20/97 11/19/97 

QC Type None Field Dup. 4 None None None Field Dup. 7 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Semivolati le Organic Compounds (UG/L) 

1,2-Dichlorobenzene 10 30 10 10 10 

10 2,4-Dimethylphenol 10 30 10 10 10 

2,4-Dinitrophenol 580 25 25 _25 
10 
10 
10 
10 
25 
10 
10 
_25 
JO 
JO 
10 
JO 
10 
10 
10 
10 
JO 
10 
10 
10 
10 
10 
10 
10 
10 

2-Chlorophenol 10 30 10 10 

2-Methylnaphthalene 10 30 10 10 10 

2-Methylphenol 10 30 10 10 10 
2-Nitrophenol 22 10 10 10 

4,6-Dinitro-2-methylphenol 25 25 25 25 

4-Chloro-3-methylphenol 30 10 10 10 
4-Methylphenol 10 13.5 10 10 10 
4-Nitrophenol 210 420 25 27 
Acenaphthene 

Acenaphthylene 

10 

10 

30 10 

30 10 

10 

10 

10 

10 

Anthracene 10 30 10 10 10 

bis(2-Ethylhexyl)phthalate 23 40.5 38 10 10 

Carbazole 10 30 10 10 10 

Di-n-Butylphthalate 10 30 10 10 

Dibenzofuran 10 30 10 10 10 

Diethylphthalate 10 30 10 10 10 

Fluoranthene 10 30 10 10 10 

Fluorene 10 30 10 10 10 

Hexachloroethane 10 30 10 10 10 

N-Nitroso-diphenylamine 10 30 10 10 UJ 10 UJ 

Naphthalene 10 13 10 10 10 

Nitrobenzene 10 30 10 10 10 
Phenanthrene 10 30 10 10 10 
Phenol 10 30 10 10 10 
Pyrene 10 30 10 10 10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-12B-01 OU1-PC-12D-01-AVG OU1-PC-12S-0T OU1-PC-13B-01 OU1-PC-13D-01 OU1-PC-13M-01-AVG 
Sample Location PC-12B PC-12D PC-12S PC-13B PC-13D PC-13M 
Date Sampled 12/3/97 12/3/97 12/3/97 11/19/97 11/20/97 11/19/97 
QC Type None Field Dup. 4 None None None Field Dup. 7 
Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 
Filtering 
Metals (UG/L) 
Aluminum 131 1885 29.4 UJ 20 20 506 
Antimony 50 50 50 50 50 50 
Arsenic 5.4 1 
Barium 154 143 1450 48 31.5 19.45 
Beryllium 1 
Cadmium 3.2 10.95 16.6 208 
Calcium 189000 147000 66000 201000 110000 46350 
Chromium 15.8 
Cobalt 
Copper 

165 421 25.6 
9.2 

34.8 13.4 
51.1 

Iron 1450 9215 28900 124 219 667 
Lead 1.15 1.6 UJ UJ UJ 1.25 
Magnesium 95100 135000 143000 58200 47700 20600 
Manganese 32200 37700 2460 2990 9870 3070 
Mercury 0.1 0.1 0.1 0.1 0.1 0.1 
Nickel 267 463 10 91 595 28.35 
Potassium 17900 17800 14700 10600 9720 4090 
Selenium UJ UJ UJ 
Silver 
Sodium 192000 207000 54800 204000 265000 342000 
Thallium UJ UJ 1 
Vanadium 
Zinc 498 2540 366 989 329 

Water Quality Analysis (mg/L) 
Alkalinity 182 129 691 37.3 57.1 63.3 
Chloride 
Nitrate-Nitrite (as N) 

324 424.5 110 388 
140 138.5 0.1 39.6 

389 
9.1 

273 
0.1 

Sulfate 219 248 53.4 452 J 456 J 575.5 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-13S-01 OU1-PC-14B-01 OU1-PC-14D-01 OU1-PC-14S-01 OU1-PC-15B-01 OU1-PC-15D-01 

Sample Location PC-13S PC-14B PC-14D PC-14S PC-15B PC-15D 
Date Sampled 11/20/97 12/9/97 12/9/97 12/9/97 12/8/97 12/8/97 
QC Type None None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Volati le Organic Compounds (UG/L) 

1,1,1 -Trichloroethane 12 150 10 

1,1,2-Trichloroethane 10 10 10 10 UJ 10 

1,1-Dichloroethane 10 36 32 56 120 
1,1-Dichloroethene 64 14 10 

1,2-Dichloroethane 10 10 10 UJ 10 

1,2-Dichloroethene 10 20 160 1700 98 200 
2-Butanone 10 10 UJ 10 UJ 10 UJ 10 UJ 10 

2-Hexanone 

4-Methyl-2-Pentanone 

10 10 UJ 10 UJ 10 UJ 

10 UJ 10 UJ 10 UJ 

10 UJ 

10 

10 UJ 

10 

Acetone 10 57 UJ 12 UJ 10 UJ 10 UJ 10 

Benzene 10 15 45 10 

Bromochloromethane NA NA NA NA NA NA NA 

Bromodichloromethane 10 10 10 10 10 UJ 10 

Bromomethane 10 10 10 10 UJ 10 UJ 

Carbon Disulfide 10 10 10 10 10 UJ 10 

Carbon Tetrachloride 10 10 10 10 10 UJ 10 
Chlorobenzene 10 49 160 700 220 190 
Chloroethane 10 10 10 UJ 520 
Chloroform 10 10 34 180 10 UJ -10 
Chloromethane 10 10 10 10 UJ 10 

cis-1,2-Dichloroethene NA NA NA NA NA NA NA 
Ethylbenzene 10 10 11 47 10 

Methylene Chloride 

Tetrachloroethene 
JO 
10 

20 330 13 
26 10 

12 UJ 
10 

10 
10 

Toluene 10 350 32 10 
Total Xylenes 10 120 47 

Trichloroethene 70 940 7700 120 1200 
Vinyl Chloride 27 680 19 95 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-13S-01 OU1-PC-14B-01 OU1-PC-14D-01 OU1-PC-14S-01 OU1-PC-15B-01 OU1-PC-15D-01 
Sample Location PC-13S PC-14B PC-14D PC-14S PC-15B PC-15D 
Date Sampled 11/20/97 12/9/97 12/9/97 12/9/97 12/8/97 12/8/97 
QC Type None None None None None None 
Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 
Filtering 

Semivolati le Organic Compounds (UG/L) 

1,2-Dichlorobenzene 10 10 100 20 10 10 

2,4-Dimethylphenol 10 20 10 10 

2,4-Dinitrophenol 25 2600 50 

2-Chlorophenol 10 20 10 10 

2-Methylnaphthalene 10 10 100 20 10 10 

2-Methylpheno| 10 24 10 10 

2-Nitrophenol 10 69 20 10 10 

4,6-Dinitro-2-methylphenol 25 160 50 25 25 

4-Chloro-3-methylphenol 10 20 10 10 

4-Methylphenol 10 92 10 10 
4-Nitrophenol 25 UJ 1300 50 25 UJ 25 
Acenaphthene 10 10 100 20 10 10 

Acenaphthylene 10 10 100 20 10 10 

Anthracene 10 10 100 20 10 10 

bis(2-Ethylhexyl)phthalate 10 10 100 20 10 10 

Carbazole 10 10 100 20 UJ 10 10 

Di-n-Butylphthalate 10 10 100 20 10 10 

Dibenzofuran 10 10 100 20 10 10 

Diethylphthalate 10 10 100 20 10 10 

Fluoranthene 10 10 100 20 10 10 

Fluorene 10 10 100 20 10 10 

Hexachloroethane 10 10 100 20 10 10 

N-Nitroso-diphenylamine 10 UJ 10 100 20 10 10 

Naphthalene 10 10 100 10 10 

Nitrobenzene 10 10 100 20 10 10 
Phenanthrene 
Phenol 
Pyrene 

10 
10 
10 

10 

10 

100 

100 

20 
20 
20 

10 
10 
10 

10 
10" 
10~ 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-13S-01 OU1-PC-14B-01 OU1-PC-14D-01 OU1-PC-14S-01 OU1-PC-15B-01 OU1-PC-15D-01 

Sample Location PC-13S PC-14B PC-14D PC-14S PC-15B PC-15D 
Date Sampled 11/20/97 12/9/97 12/9/97 12/9/97 12/8/97 
QC Type None None None None None None 
Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 
Filtering 

Metals (UG/L) 

Aluminum 259 71.5 UJ '116000 47.6 UJ 52.1 UJ 
Antimony 

Arsenic 

Barium 

50 50 50 50 

1.8 1.7 UJ 39.8 

58.9 91.2 102 333 

50 

33.1 
Beryllium 15.3 

Cadmium 44.7 8.8 
Calcium 40100 278000 278000 40500 141000 
Chromium 21.7 18.6 50.8 UJ UJ 
Cobalt 32.1 307 14 
Copper 17.6 29.5 3410 3.9 

Lead 
4560 325 UJ 4290 127000 

5.6 UJ 1.8 UJ 672 UJ 
229 UJ 

1.1 UJ 

Magnesium 17200 38700 150000 117000 61000 
Manganese 7690 277 23800 1220 4010 

Mercury 0.1 0.1 0.13 0.1 0.1 
Nickel 795 16.5 562 15.3 10 

Potassium 6230 16100 14800 21000 8900 
Selenium UJ UJ UJ UJ UJ 
Silver UJ UJ UJ UJ 

Sodium 108000 39100 256000 128000 38700 
Thallium UJ UJ UJ UJ 

Vanadium 
Zinc 1410 2290 482 UJ 

Water Quality Analysis (mg/L) 

Alkalinity 19.8 15.5 400 275 
Chloride 67.6 128 656 168 146 
Nitrate-Nitrite (as N) 

Sulfate 
0.1 
330 

148 
260 

421 
219 

0.36 
311 

11.2 
24.6 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-15S-01 

Sample Location PC-15S 

Date Sampled 12/8/97 
QC Type None 

Matrix AQUEOUS 

Filtering 

Volati le Organic Compounds (UG/L) 

1,1,1-Trichloroethane 10 

1,1,2-Trichloroethane 10 

1,1-Dichloroethane 150 

1,1-Dichloroethene 

1,2-Dichloroethane 10 

1,2-Dichloroethene 300 

2-Butanone 10 

2-Hexanone 10 

4-Methyl-2-Pentanone 10 

Acetone 10 

Benzene 16 

Bromochloromethane 

Bromodichloromethane 10 

Bromomethane 10 

Carbon Disulfide 10 

Carbon Tetrachloride 10 

Chlorobenzene 280 

Chloroethane 1500 

Chloroform 10 

Chloromethane 10 

cis-1,2-Dichloroethene 

Ethylbenzene 10 

Methylene Chloride 10 

Tetrachloroethene 10 

Toluene 10 

Total Xylenes 15 

Trichloroethene 10 

Vinyl Chloride 190 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-15S-01 

Sample Location PC-15S 

Date Sampled 12/8/97 
QC Type None 
Matrix AQUEOUS 

Filtering 

Semivolatile Organic Compounds (UG/L) 
1,2-Dichlorobenzene 10 
2,4-Dimethylphenol 10 
2,4-Dinitrophenol 

2-Chlorophenol 10 

2-Methylnaphthalene 10 

2-Methylphenol 10 

2-Nitrophenol 10 

4,6-Dinitro-2-methylphenol 25 

4-Chloro-3-methylphenol 10 
4-Methylphenol 10 
4-Nitrophenol 25 UJ 

Acenaphthene 10 

Acenaphthylene 10 
Anthracene 10 
bis(2-Ethylhexyl)phthalate 10 
Carbazole 10 
Di-n-Butylphthalate 10 
Dibenzofuran 10 
Diethylphthalate 10 
Fluoranthene 10 

Fluorene 10 
Hexachloroethane 10 

N-Nitroso-diphenylamine 10 

Naphthalene 10 
Nitrobenzene 10 
Phenanthrene 

Phenol 

Pyrene 

10 

10 

10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number 
Sample Location 
Date Sampled 
QC Type 
Matrix 
Filtering 
Metals (UG/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Water Quality Analysis (mg/L) 
Alkalinity 
Chloride 
Nitrate-Nitrite (as N) 
Sulfate 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-16B-01 OU1-PC-16D-01 OU1-PC-16M-01 OU1-PC-16S-01 OU2-DP1-12-1419 OU2-DP1-2-0810 

Sample Location PC-16B PC-16D PC-16M PC-16S DP1-12 DP1-2 

Date Sampled 11/20/97 11/21/97 11/20/97 11/20/97 8/14/97 7/28/97 

QC Type None None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Volati le Organic Compounds (UG/L) 

1,1.1-Trichloroethane 12000 410 200 10 180 

1,1,2-Trichloroethane 710 170 10 10 10 10 

1,1-Dichloroethane 610 170 22 10 65 
1,1-Dichloroethene 3300 94 71 10 UJ 10 140 

1,2-Dichloroethane 710 170 10 10 10 10 
1,2-Dichloroethene 710 100 10 91 
2-Butanone 710 170 10 UJ 10 UJ 10 10 

2-Hexanone 710 170 10 UJ 10 UJ 10 UJ 10 

4-Methyl-2-Pentanone 10 UJ 10 

Acetone 710 170 10 10 10 10 UJ 

Benzene 710 46 10 10 10 

Bromochloromethane NA NA NA NA NA NA 

Bromodichloromethane 710 170 10 10 10 

Bromomethane 710 170 10 10 10 10 

Carbon Disulfide 710 170 UJ 10 UJ 10 UJ 10 10 

Carbon Tetrachloride 710 170 10 10 10 10 UJ 

Chlorobenzene 710 64 46 11 

Chloroethane 710 170 10 42 10 UJ 10 

Chloroform 710 170 18 10 10 
Chloromethane 710 170 UJ 10 UJ 10 UJ 10 10 

cis-1,2-Dichloroethene NA NA NA NA NA NA 

Ethylbenzene 710 170 10 10 10 10 

Methylene Chloride 710 370 590 10 10 10 

Tetrachloroethene 88 170 10 10 10 
Toluene 710 77 10 UJ 10 10 
Total Xylenes 710 150 10 10 10 10 

Trichloroethene 560 2400 59 10 
Vinyl Chloride 710 170 10 10 10 14 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-16B-01 OU1-PC-16D-01 OU1-PC-16M-01 OU1-PC-16S-01 OU2-DP1-12-1419 OU2-DP1-2-0810 
Sample Location PC-16B PC-16D PC-16M PC-16S DP1-12 DP1-2 
Date Sampled 11/20/97 11/21/97 11/20/97 11/20/97 8/14/97 7/28/97 
QC Type None None None None- None None 
Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Semivolati le Organic Compounds (UG/L) 

1,2-Dichlorobenzene 10 10 10 10 NA 

2,4-Dimethylphenol 10 10 10 10 NA 

2,4-Dinitrophenol 25 95 25 25 NA 

2-Chlorophenol 10 10 10 10 NA 

2-Methylnaphthalene 10 10 10 10 NA 

2-Methylphenol 10 10 10 10 NA 

2-Nitrophenol 10 120 10 NA 

4,6-Dinitro-2-methylphenol 25 25 25 NA 

4-Chloro-3-methylphenol 10 10 10 10 NA 

4-Methylphenol 10 10 10 10 NA 

4-Nitrophenol 3300 19 25 UJ NA 

Acenaphthene 10 10 10 10 UJ NA 

Acenaphthylene 10 10 10 10 NA 

Anthracene 10 10 10 10 NA 

bis(2-Ethylhexyl)phthalate 10 10 10 10 NA 

Carbazole 10 10 UJ 10 UJ 10 NA 

Di-n-Butylphthalate 10 10 10 10 NA 

Dibenzofuran 10 10 10 10 NA 

Diethylphthalate 

Fluoranthene 

0.7 10 10 

10 10 10 

10 

10 

NA 

NA 

Fluorene 10 10 10 10 NA 

Hexachloroethane 10 10 10 10 NA 

N-Nitroso-diphenylamine 10 UJ 10 10 10 NA 

Naphthalene 

Nitrobenzene 

10 10 

10 10 

10 

10 

NA 

NA 

Phenanthrene 

Phenol 

Pyrene 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

NA 

NA 

NA 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU1-PC-16B-01 OU1-PC-16D-01 OU1-PC-16M-01 OU1-PC-16S-01 OU2-DP1-12-1419 OU2-DP1-2-0810 

Sample Location PC-16B PC-16D PC-16M PC-16S DP1-12 DP1-2 

Date Sampled 11/20/97 11/21/97 11/20/97 11/20/97 8/14/97 7/28/97 

QC Type None None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 

Aluminum 1570 286 470 1020 84.5 83.3 

Antimony 50 50 50 50 4.7 27.3 

Arsenic 1.2 2.4 UJ 1.8 

Barium 56.4 127 21.2 80.1 198 276 
Beryllium 0.1 0.35 

Cadmium 2.8 UJ 2140 43.7 0.41 2.6 
Calcium 151000 209000 60600 4000 24800 62600 
Chromium 142 35.8 0.6 2.9 
Cobalt 6.2 33.3 605 28.3 1.4 84 
Copper 13.6 5.8 107 43.5 11 2.5 

3460 1420 968 986 19800 7480 

Lead 2.9 UJ 3.3 UJ UJ 3.7 UJ 19.3 UJ 

Magnesium 35400 98300 20900 1070 10300 17200 

Manganese 420 2710 17400 547 1420 7700 

Mercury 0.1 0.1 0.1 UJ 0.1 0.1 UJ 0.1 

Nickel 106 60.3 71500 2580 3.6 46.5 
Potassium 8660 11700 25800 27500 5680 8870 

Selenium UJ 1 UJ 1 UJ UJ 

Silver 0.8 

Sodium 100000 209000 355000 26900 35700 133000 

Thallium 1 3.4 
Vanadium 4.4 UJ 1.5 5.1 
Zinc 1020 672 44800 2880 57.8 134 

Water Quality Analysis (mg/L) 

Alkalinity 152 186 19.5 20.7 NA 

Chloride 254 244 424 10.6 NA 

Nitrate-Nitrite (as N) 

Sulfate 

0.37 

250 

225 

254 
5.13 
695 

1.83 

76.8 

NA 

NA 

u 
* 

- Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
- From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-DP1-8-1217-AVG OU2-DP1-9A-5358 OU2-DP13-1 -2530 OU2-DP2-1-5459 OU2-DP2-2-5762 

Sample Location DP1-8 DP1-9A DP13-1 DP2-1 DP3-2 

Date Sampled 7/29/97 7/30/97 8/15/97 7/30/97 7/31/97 
QC Type Field Dup. (D1) None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 
Volati le Organic Compounds (UG/L) 

1,1,1-Trichloroethane 10 350 10 10 
1,1,2-Trichloroethane 50 10 100 10 10 

1,1-Dichloroethane 87.5 81 380 10 10 

1,1-Dichloroethene 16 230 10 10 

1,2-Dichloroethane 50 10 100 10 

1,2-Dichloroethene 460 170 610 10 

2-Butanone 50 10 100 UJ 10 10 

2-Hexanone 50 10 100 UJ 10 10 

4-Methyl-2-Pentanone 50 10 100 UJ 10 10 

Acetone 50 10 UJ 100 10 UJ 10 

Benzene 50 100 10 

Bromochloromethane NA NA NA NA 

Bromodichloromethane 50 10 100 10 10 

Bromomethane 50 10 100 10 10 

Carbon Disulfide 50 10 100 10 10 

Carbon Tetrachloride 15.5 10 UJ 100 10 UJ 10 

Chlorobenzene 32.5 120 100 

Chloroethane 30 10 100 UJ 10 10 

Chloroform 100 

Chloromethane 50 10 100 10 10 

cis-1,2-Dichloroethene NA NA NA NA 

Ethylbenzene 50 10 100 10 10 

Methylene Chloride 30 10 100 10 10 

Tetrachloroethene 25.5 10 100 10 

Toluene 50 100 10 

Total Xylenes 50 100 10 

Trichloroethene 72.5 1200 10 

Vinyl Chloride 125 69 100 10 10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 



GROUNDWATER ANALYTICAL RESULTS 

TECHNICAL MEMORANDUM 

RAYMARK - OU2. STRATFORD, CT 

PAGE 47 OF 63 

Sample Number OU2-DP1-8-1217-AVG OU2-DP1-9A-5358 OU2-DP13-1 -2530 OU2-DP2-1-5459 OU2-DP2-2-5762 
Sample Location DP1-8 DP1-9A DP13-1 DP2-1 DP3-2 
Date Sampled 7/29/97 7/30/97 8/15/97 7/30/97 7/31/97 
QC Type Field Dup. (D1) None None None None 
Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 
Filtering 
Semivolatile Organic Compounds (UG/L) 
1,2-Dichlorobenzene NA NA NA NA 
2,4-Dimethylphenol NA NA NA NA 
2,4-Dinitrophenol NA NA NA NA 
2-Chlorophenol NA NA NA NA 
2-Methylnaphthalene NA NA NA NA 
2-Methylphenol NA NA NA NA 
2-Nitrophenol NA NA NA NA 
4,6-Dinitro-2-methylphenol NA NA NA NA 
4-Chloro-3-methylphenol NA NA NA NA 
4-Methylphenol NA NA NA NA 
4-Nitrophenol NA NA NA NA 
Acenaphthene NA NA NA NA 
Acenaphthylene NA NA NA NA 
Anthracene NA NA NA NA 
bis(2-Ethylhexyl)phthalate NA NA NA NA 
Carbazole NA NA NA NA 
Di-n-Butylphthalate NA NA NA NA 
Dibenzofuran NA NA NA NA 
Diethylphthalate NA NA NA NA 
Fluoranthene NA NA NA NA 
Fluorene NA NA NA NA 
Hexachloroethane NA NA NA NA 
N-Nitroso-diphenylamine NA NA NA NA 
Naphthalene NA NA NA NA 
Nitrobenzene NA NA NA NA 
Phenanthrene 
Phenol 
Pyrene 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-DP1-8-1217-AVG OU2-DP1-9A-5358 OU2-DP13-1-2530 OU2-DP2-1-5459 OU2-DP2-2-5762 

Sample Location DP1-8 DP1-9A DP13-1 DP2-1 DP3-2 

Date Sampled 7/29/97 7/30/97 8/15/97 7/30/97 7/31/97 
QC Type Field Dup. (D1) None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 

Aluminum 

Antimony 

53.75 

27.3 

22.7 24.8 

27.3 4.7 

35300 

27.3 

35.4 UJ 

27.3 

Arsenic 28.3 90 1.8 

Barium 191.5 274 195 193 116 

Beryllium 0.1 0.1 UJ 0.1 18.8 0.21 

Cadmium 2.6 2.6 0.3 8.2 2.6 
Calcium 38550 41700 22900 281000 49900 
Chromium 2.9 2.9 0.6 2.9 2.9 
Cobalt 4.525 4.9 3.9 624 4.9 
Copper 2.5 2.5 9.7 24.9 2.5 

Iron 7255 32400 807 49400 86.2 
Lead 1.5 UJ 1.6 
Magnesium 32250 53900 14100 37800 32700 

Manganese 1300 3320 339 18300 2180 

Mercury 0.1 0.1 0.1 UJ 0.1 0.1 

Nickel 15.2 15.2 5.3 402 15.2 
Potassium 5135 7250 4690 11000 6620 
Selenium R 

UJ Silver UJ 0.8 UJ 

Sodium 64050 64200 50000 50900 305000 

Thallium 3.4 R 

U 

UJ 
Vanadium 4.6 9.1 1.5 4.6 
Zinc 52.55 76.8 UJ 92.3 1350 63.2 

Water Quality Analysis (mg/L) 

Alkalinity 

Chloride 

NA 

NA 

NA NA 

NA NA 

NA 

NA 

NA_ 

NA 

Nitrate-Nitrite (as N) 

Sulfate NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis;. R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-DP4-3A-1217 OU2-DP4-4-0510 OU2-DP4-5C-1419 OU2-DP4-7-1823 OU2-DP5-2-9499 OU2-DP5A-2-1520 

Sample Location DP4-3A DP4-4 DP4-5C DP4-7 DP5-2 DP5A-2 

Date Sampled 8/1/97 8/8/97 8/6/97 8/6/97 8/11/97 8/4/97 

QC Type None None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Volati le Organic Compounds (UG/L) 
1,1,1-Trichloroethane 

1,1,2-Trichloroethane 
20 1700 620 1400 

20 160 40 100 

2000 

160 

200 
200 

1,1-Dichloroethane 85 630 58 160 210 200 

1,1-Dichloroethene 390 140 480 170 200 

1,2-Dichloroethane 20 160 40 100 160 200 

1,2-Dichloroethene 300 660 84 240 540 200 

2-Butanone 20 160 40 100 160 200 

2-Hexanone 20 160 UJ 40 100 160 UJ 200 

4-Methyl-2-Pentanone 20 160 UJ 40 100 UJ 160 UJ 200 

Acetone 20 UJ 160 40 100 160 200 

Benzene 20 82 40 100 160 2500 

Bromochloromethane NA NA NA NA NA 

Bromodichloromethane 20 160 40 100 160 200 

Bromomethane 20 160 40 100 160 200 

Carbon Disulfide 20 160 40 100 160 200 

Carbon Tetrachloride 20 160 40 100 160 200 

Chlorobenzene 20 160 40 100 160 200 

Chloroethane 20 40 40 UJ 100 UJ 160 UJ 200 

Chloroform 160 JEB 100 160 200 
200 Chloromethane 20 160 40 UJ 100 UJ 160 UJ 

cis-1,2-Dichloroethene NA NA NA NA NA 

Ethylbenzene 20 160 40 100 160 200 

200 Methylene Chloride 20 160 40 100 160 
Tetrachloroethene 20 160 40 100 160 200 

Toluene 20 160 40 100 160 110 

200 Total Xylenes 20 160 40 100 160 
Trichloroethene 13 67 110 240 130 200 

Vinyl Chloride 19 92 40 100 160 200 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-DP4-3A-1217 OU2-DP4-4-0510 OU2-DP4-5C-1419 OU2-DP4-7-1823 OU2-DP5-2-9499 OU2-DP5A-2-1520 

Sample Location DP4-3A DP4-4 DP4-5C DP4-7 DP5-2 DP5A-2 
Date Sampled 8/1/97 8/8/97 8/6/97 8/6/97 8/11/97 8/4/97 
QC Type None None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Semiyolati le Organic Compounds (UG/L) 

1,2-Dichlorobenzene NA NA NA NA NA 

2,4-Dimethylphenol NA NA NA NA NA 

2,4-Dinitrophenol NA NA NA NA NA 

2-Chlorophenol NA NA NA NA NA 

2-Methylnaphthalene NA NA NA NA NA 

2-Methylphenol NA NA NA NA NA 

2-Nitrophenol NA NA NA NA NA 

4,6-Dinitro-2-methylphenol NA NA NA NA NA 

4-Chloro-3-methylphenol NA NA NA NA NA 

4-Methylphenol NA NA NA NA NA 

4-Nitrophenol NA NA NA NA NA 

Acenaphthene NA NA NA NA NA 

Acenaphthylene NA NA NA NA NA 

Anthracene NA NA NA NA NA 

bis(2-Ethylhexyl)phthalate NA NA NA NA NA 

Carbazole NA NA NA NA NA 

Di-n-Butylphthalate NA NA NA NA NA 

Dibenzofuran NA NA NA NA NA 

Diethylphthalate NA NA NA NA NA 

Fluoranthene NA NA NA NA NA 

Fluorene NA NA NA NA NA 

Hexachloroethane NA NA NA NA NA 

N-Nitroso-diphenylamine NA NA NA NA NA 

Naphthalene NA NA NA NA NA 

Nitrobenzene NA NA NA NA NA 

Phenanthrene 

Phenol 

Pyrene 

NA_ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-DP4-3A-1217 OU2-DP4-4-0510 OU2-DP4-5C-1419 OU2-DP4-7-1823 OU2-DP5-2-9499 OU2-DP5A-2-1520 

Sample Location DP4-3A DP4-4 DP4-5C DP4-7 DP5-2 DP5A-2 
Date Sampled .8/1/97 8/8/97 .8/6/97 8/6/97 8/11/97 8/4/97 

QC Type None None None None None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 

Aluminum 22.7 52.8 103 52 44.4 80.4 

Antimony 27.3 4.7 4.7 
Arsenic 78.3 38.9 

Barium 234 325 84.3 72.8 97 142 
Beryllium 0.35 0.1 0.1 0.1 0.1 0.1 

Cadmium 2.6 0.42 UJ 0.41 UJ 0.3 0.78 0.3 
Calcium 21100 96400 51600 31700 31300 16700 
Chromium 2.9 0.6 0.6 0.6 0.6 0.6 
Cobalt 4.9 2.8 2.1 13.4 1.4 
Copper 2.5 33.8 67 20.8 9.2 20 
Iron 7600 10100 1720 868 1970 5430 
Lead 18.9 UJ 29.7 UJ 24 UJ 13.6 UJ 20.8 
Magnesium 30200 ,17500 7330 14800 20900 6730 
Manganese 1140 1360 180 194 5660 114 

Mercury 0.1 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 

Nickel 15.2 4.1 3.6 5.4 13.9 3.6 
Potassium 5490 9690 8710 5250 5030 13000 

Selenium 

Silver UJ 0.8 0.8 0.8 0.8 0.8 

Sodium 50600 . 72700 161000 94000 100000 569000 
Thallium 3.4 3.4 3.4 3.4 3.4 

Vanadium 4.6 1.5 1.5 •1.5 1.5 1.5 
Zinc 76.5 UJ 151 64.5 37.8 50.5 49.8 

Water Quality Analysis (mg/L) 

Alkalinity NA NA NA NA NA 

Chloride NA NA NA NA NA 

Nitrate-Nitrite (as N) 
Sulfate 

NA 

NA 

NA 

NA 
NA, 
NA 

NA 

NA 

NA 

NA 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-DP6-5A-3944 OU2-DP7-4-0712 OU2-DP7-5A-3843-AVG OU2-DP7-9A-2227 OU2-DP8-3A-0914 
Sample Location DP6-5A DP7-4 DP7-5A DP7-9A DP8-3A 

Date Sampled 8/5/97 8/4/97 8/7/97 8/13/97 8/13/97 

QC Type None None Field Dup. (D2) None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Volati le Organic Compounds (UG/L) 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 
230 

20 

10 

10 

8200 

500 

42 

10 

10 

10 
1,1-Dichloroethane 170 29 330 10 

1,1-Dichloroethene U 180 10 4400 14 10 

1,2-Dichloroethane 20 10 500 10 10 

1,2-Dichloroethene 140 38 1250 10 

2-Butanone 20 10 500 10 UJ 10 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

20 
20 
20 

10 

10 

10 

500 

500 

500 

.10 UJ 

10 UJ 

10 

10 

10 

"To 
Benzene 20 500 10 10 

Bromochloromethane NA NA NA NA NA 

Bromodichloromethane 20 10 500 10 10 

Bromomethane 20 10 500 10 10 

Carbon Disulfide 20 10 500 10 10 

Carbon Tetrachloride 20 10 500 10 10 

Chlorobenzene UJ 20 25 500 10 10 

Chloroethane UJ . 10 UJ 500 10 UJ 10 

Chloroform 20 -.10 500 10 10 

Chloromethane 20 UJ 10 500 10 10 

cis-1,2-Dichloroethene NA NA NA NA NA 

Ethylbenzene UJ 20 10 500 '10 10 

Methylene Chloride 20 JEB 500 10 10 

Tetrachloroethene 20 10 500 10 10 

Toluene 20 10 500 10 10 
Total Xylenes 

Trichloroethene 
UJ 20 

53 

10 

10 

500 

515 
10 10 

10 
Vinyl Chloride 28 500 10 10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-DP6-5A-3944 OU2-DP7-4-Q712 OU2-DP7-5A-3843-AVG OU2-DP7-9A-2227 OU2-DP8-3A-0914 

Sample Location DP6-5A DP7-4 DP7-5A DP7-9A DP8-3A 

Date Sampled 8/5/97 8/4/97 8/7/97 8/13/97 8/13/97 

QC Type None None Field Dup. (D2) None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

filtering 

Metals (UG/L) 
Aluminum UJ 124 2720 119.5 41.7 145 
Antimony 4.7 4.7 4.7 
Arsenic 24.95 2.8 
Barium UJ 173 352 UJ 83.2 137 162 

Beryllium UJ 0.1 0.11 0.1 0.1 0.1 

Cadmium UJ 0.3 1.4 UJ 19.4 0.3 0.58 
Calcium 94200 93100 284500 8090 148000 

Chromium UJ 0.6 0.6 0.82 UJ 5.9 
Cobalt UJ 1.6 4.7 1975 1.9 1.4 
Copper UJ 43.6 103 UJ 10.3 24.1 35.4 
Iron 2870 12600 416500 2150 5610 
Lead UJ 24.5 UJ 71.5 UJ 29.6 14.5 UJ 17.6 
Magnesium 19400 37200 165500 1680 18500 
Manganese 2400 8080 0.4 2650 231 

Mercury UJ 0.1 UJ 0.1 UJ •0.1 0.1 UJ 0.1 
Nickel UJ 6.1 6.2 1015 6.4 4.5 

Potassium 10300 11000 20100 2340 25500 

Selenium 20.05 
Silver UJ 0.8 1.2 15 0.8 0.8 

Sodium 169000 87800 88500 42400 378000 

Thallium UJ 3.4 3.4 UJ 129 3.4 3.4 

Vanadium UJ 1.5 5.8 1.5 1.5 9.1 
Zinc UJ 46.7 120 UJ 660.5 60 35.4 

Water Quality Analysis (mg/L) 

Alkalinity NA NA NA NA NA 

Chloride NA NA NA NA NA 

Nitrate-Nitrite (as N) 

Sulfate 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 



GROUNDWATER ANALYTICAL RESULTS 

TECHNICAL MEMORANDUM 

RAYMARK - OU2, STRATFORD, CT 

PAGE 55 OF 63 

Sample Number OU2-DP8-5-5055 OU2-MW-101D-05 
Sample Location DP8-5 MW-101D 
Date Sampled 8/11/97 11/10/97 
QC Type None None 
Matrix AQUEOUS AQUEOUS 
Filtering 
Volatile Organic Compounds (UG/L) 
1,1,1-Trichloroethane 1700 
1,1,2-Trichloroethane 160 
1,1-Dichloroethane 280 
1,1-Dichloroethene 600 
1,2-Dichloroethane 160 
1,2-Dichloroethene 
2-Butanone 

610 
160 

2-Hexanone 160 UJ 
4-Methyl-2-Pentanone 160 UJ 
Acetone 160 
Benzene 160 
Bromochloromethane NA 
Bromodichloromethane 160 
Bromomethane 160 
Carbon Disulfide 160 
Carbon Tetrachloride 160 
Chlorobenzene 33 
Chloroethane 160 UJ 
Chloroform. • 160 0.7 
Chloromethane 160 
cis-1,2-Dichloroethene NA 
Ethylbenzene 160 
Methylene Chloride 160 
Tetrachloroethene 160 
Toluene 160 
Total Xylenes 160 
Trichloroethene 1100 
Vinyl Chloride 49 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 



GROUNDWATER ANALYTICAL RESULTS 
TECHNICAL MEMORANDUM 
RAYMARK - OU2, STRATFORD, CT 
PAGE 56 OF 63 

Sample Number OU2-DP8-5-5055 OU2-MW-101D-05 

Sample Location DP8-5 MW-101D 

iDate Sampled 8/11/97 11/10/97 
QC Type None None 

Matrix AQUEOUS AQUEOUS 

Filtering 

Semivolatile Organic Compounds (UG/L) 
1,2-Dichlorobenzene NA 10 

2,4-Dimethylphenol NA 10 

2,4-Dinitrophenol NA 25 UJ 

2-Chlorophenol NA 10 

2-Methylnaphthalene NA 10 

2-Methylphenol NA 10 

2-Nitrophenol NA 10 

4,6-Dinitro-2-methylphenol NA 25 UJ 

4-Chloro-3-methylphenol NA 10 

4-Methylphenol NA 10 
4-Nitrophenol NA 25 

Acenaphthene NA 10 

Acenaphthylene NA 10 

Anthracene NA 10 

bis(2-Ethylhexyl)phthalate NA 10 

Carbazole NA 10 

Di-n-Butylphthalate NA 10 

Dibenzofuran NA 10 

Diethylphthalate NA 10 

Fluoranthene NA 10 

Fluorene NA 10 

Hexachloroethane NA 10 

N-Nitroso-diphenylamine NA 10 

Naphthalene NA 10 

Nitrobenzene NA 10 

Phenanthrene 

Phenol 

Pyrene 

NA 
NA 
NA 

JO 
10 

10 UJ 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 

0 
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Sample Number OU2-DP8-5-5055 OU2-MW-101D-05 

Sample Location DP8-5 MW-101D 

Date Sampled 8/11/97 11/10/97 
QC Type None None 

Matrix AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 

Aluminum 55.7 75.7 

Antimony 4.7 

Arsenic 

Barium 175 34.4 

Beryllium 0.1 

Cadmium 0.3 1 

Calcium 98100 15800 

Chromium 0.6 1.7 

Cobalt 3.5 41.3 

Copper 12.2 

Iron 2480 21.4 

Lead 14.7 UJ 

Magnesium 36100 4460 
Manganese 13500 6550 
Mercury 0.1 UJ 0.1 

Nickel 7.1 47.8 

Potassium 9580 7410 

Selenium 5.4 

Silver 0.8 1 

Sodium 136000 37600 
Thallium 3.4 

Vanadium 1.5 

Zinc 79.2 65.5 

Water Quality Analysis (mg/L) 

Alkalinity 

Chloride 

NA 

NA 

15.1 

57.6 
Nitrate-Nitrite (as N) 

Sulfate 

NA 

NA 
2.61 
81.5 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-DP6-5A-3944 OU2-DP7-4-0712 OU2-DP7-5A-3843-AVG OU2-DP7-9A-2227 OU2-DP8-3A-0914 

Sample Location DP6-5A DP7-4 DP7-5A DP7-9A DP8-3A 

Date Sampled 8/5/97 8/4/97 8/7/97 8/13/97 8/13/97 

QC Type None None Field Dup. (D2) None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Semivolatile Organic Compounds (UG/L) 

1,2-Dichlorobenzene NA NA NA NA NA 

2,4-Dimethylphenol NA NA NA NA NA 

2,4-Dinitrophenol NA NA NA NA NA 

2-Chlorophenol NA NA NA NA NA 

2-Methylnaphthalene NA NA NA NA NA 

2-Methylphenol NA NA NA NA NA 

2-Nitrophenol NA NA NA NA NA 

4,6-Dinitro-2-methylphenol 

4-Chloro-3-methylphenol 

4-Methylphenol 
4-Nitrophenol 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

Acenaphthene 

Acenaphthylene 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Anthracene NA NA NA NA NA 

bis(2-Ethylhexyl)phthalate NA NA NA NA NA 

Carbazole NA NA NA NA NA 

Di-n-Butylphthalate NA NA NA NA NA 

Dibenzofuran NA NA NA NA NA 

Diethylphthalate NA NA NA NA NA 

Fluoranthene NA NA. NA NA NA 

Fluorene 

Hexachloroethane 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N-Nitroso-diphenylamine NA NA NA NA NA 

Naphthalene NA NA NA NA NA 

Nitrobenzene NA NA NA NA NA 

Phenanthrene 

Phenol 

Pyrene 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-MW-101M-05 OU2-MW-101S-05 OU2-MW-102D-05-AVG OU2-MW-102M-05 OU2-MW-102S-05 

Sample Location MW-101M MW-101S MW-102D MW-102M MW-102S 

Date Sampled 11/10/97 11/7/97 11/6/97 11/6/97 11/6/97 
QC Type None None Field Duplicate 1 None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Volatile Organic Compounds (UG/L) 

1,1,1 -Trichloroethane 

1,1,2-Trichloroethane 

10 

10 

0.7 

1,1-Dichloroethane 10 

1,1-Dichloroethene 10 

1,2-Dichloroethane 10 UJ UJ 

1,2-Dichloroethene 10 NA NA NA 

2-Butanone 10 

2-Hexanone 10 UJ 

4-Methyl-2-Pentanone 10 UJ 

Acetone 10 

Benzene 10 

Bromochloromethane NA UJ UJ 

Bromodichloromethane 10 

Bromomethane 10 

Carbon Disulfide 10 

Carbon Tetrachloride .10 

Chlorobenzene 10 

Chloroethane 10 UJ 

Chloroform •10 
Chloromethane 10 

cis-1,2-Dichloroethene NA 
Ethylbenzene 10 
Methylene Chloride 

Tetrachloroethene 
10 UJ 

10 

UJ 

Toluene 10 

Total Xylenes 10 

Trichloroethene 10 
Vinyl Chloride 10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-MW-101M-05 OU2-MW-101S-05 OU2-MW-102D-05-AVG OU2-MW-102M-05 OU2-MW-102S-05 

Sample Location MW-101M MW-101S MW-102D MW-102M MW-102S 

Date Sampled 11/10/97 11/7/97 11/6/97 11/6/97 11/6/97 
QC Type None None Field Duplicate 1 None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Semivolatile Organic Compounds (UG/L) 

1,2-Dichlorobenzene 10 10 10 10 10 

2,4-Dimethylphenol 10 10 10 10 10 

2,4-Dinitrophenol 

2-Chlorophenol 

25 

To 
25 

10 

25 

10 

25 

10 

25 

10 

2-Methylnaphthalene 10 10 10 10 10 

2-Methylphenol 10 10 10 10 10 

2-Nitrophenol 10 10 10 10 10 

4,6-Dinitro-2-methyl phenol 25 25 25 25 25 

4-Chloro-3-methylphenol 10 10 10 10 10 
4-Methylphenol 10 10 10 10 10 
4-Nitrophenol 25 UJ 25 25 25 25 
Acenaphthene 10 10 10 10 10 

Acenaphthylene 10 10 10 10 10 

Anthracene 10 10 10 10 10 

bis(2-Ethylhexyl)phthalate 10 10 10 10 10 

Carbazole 10 10 10 10 10 

Di-n-Butylphthalate 10 10 10 10 10 

Dibenzofuran 10 10 10 10 10 

Diethylphthalate 10 10 10 10 10 

Fluoranthene 10 10 10 10 10 

Fluorene 10 10 10 10 10 

Hexachloroethane 10 10 10 10 10 

N-Nitroso-diphenylamine 10 10 10 10 10 

Naphthalene 10 10 10 10 10 

Nitrobenzene 10 10 10 10 10 

Phenanthrene 

Phenol ~ 

Pyrene 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
JUO 
10 

10 

10 " 

10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-MW-101M-05 OU2-MW-101S-05 OU2-MW-102D-05-AVG OU2-MW-102M-05 OU2-MW-102S-05 

Sample Location MW-101M MW-101S MW-102D MW-102M MW-102S 

Date Sampled 11/10/97 11/7/97 11/6/97 11/6/97 11/6/97 
QC Type None None Field Duplicate 1 None None 

Matrix AQUEOUS AQUEOUS AQUEOUS AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 
Aluminum 

Antimony 

17 
3 

17 17 17 815 

Arsenic 4.4 14 7 131 
Barium 65.6 28.7 35.4 30.6 19.3 
Beryllium 

Cadmium 13.6 7.6 
Calcium 136000 294000 24850 24200 105000 

Chromium 1.4 5.3 1 

Cobalt 2.65 7.5 

Copper 1360 
62 224000 642 11 UJ 135000 

Lead 

Magnesium 376000 736000 9435 3180 11600 
Manganese 338 2470 696.5 2.6 UJ 672 
Mercury 0.1 0.1 0.1 0.1 0.1 

Nickel 13.7 9.45 2.5 61.6 
Potassium 108000 216000 6770 3460 17800 . 

Selenium 

Silver 1 

Sodium 2730000 23400 15500 16100 25100 

Thallium UJ UJ 3.4 

Vanadium 2.5 

Zinc 111 51.7 27.2 216 

Water Quality Analysis (mg/L) 

Alkalinity 

Chloride 

Nitrate-Nitrite (as N) 

Sulfate 

670 144 
5640 3850 
0.1 
528 

0.1 
783 

47.5 
32.65 
0.255 
48.4 

38.9 
19 4 
0.1 
24.1 

54.5 
14.1 ' 
0.1 
296 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; . 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-MW-103D-05 OU2-MW-103M-05 
Sample Location MW-103D MW-103M 
Date Sampled 11/6/97 11/6/97 
QC Type None None 
Matrix AQUEOUS AQUEOUS 
Filtering 
Volatile Organic Compounds (UG/L) 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane UJ UJ 
1,2-Dichloroethene NA NA 
2-Butanone 
2-Hexanone 
4-Methyl-2-Pentanone 
Acetone 30 
Benzene 
Bromochloromethane UJ UJ 
Bromodichloromethane 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
Ethylbenzene 
Methylene Chloride UJ UJ 
Tetrachloroethene 
Toluene 
Total Xylenes 
Trichloroethene 
Vinyl Chloride 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-MW-103D-05 OU2-MW-103M-05 

Sample Location MW-103D MW-103M 

Date Sampled 11/6/97 11/6/97 
QC Type None None 

Matrix AQUEOUS AQUEOUS 

Filtering 

Semivolatile Organic Compounds (UG/L) 

1,2-Dichlorobenzene 10 10 

2,4-Dimethylphenol 10 10 

2,4-Qinitrophenol 25 25 

2-Chlorophenol 10 10 

2-Methylnaphthalene 10 10 

2-Methylphenol 10 10 

2-Nitrophenol 

4,6-Dinitro-2-methylphenol 

10 

25 

10 

25 

4-Chloro-3-methylphenol 10 10 

4-Methylphenol 10 10 

4-Nitrophenol 25 25 

Acenaphthene 10 10 

Acenaphthylene 10 10 

Anthracene 10 10 

bis(2-Ethylhexyl)phthalate 10 10 

Carbazole 10 10 

Di-n-Butylphthalate 10 10 

Dibenzofuran 10 10 

Diethylphthalate 10 10 

Fluoranthene 10 10 

Fluorene 10 10 

Hexachloroethane 10 10 

N-Nitroso-diphenylamine 10 10 

Naphthalene 10 10 

Nitrobenzene 10 10 

Phenanthrene 

Phenol 

Pyrene 

10 

10 

10 

10 
10 
10 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 
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Sample Number OU2-MW-103D-05 OU2-MW-103M-05 
Sample Location MW-103D MW-103M 
Date Sampled 11/6/97 11/6/97 
QC Type None None 

Matrix AQUEOUS AQUEOUS 

Filtering 

Metals (UG/L) 

Aluminum 156 17 

Antimony 

Arsenic 

Barium 24.4 58.9 
Beryllium 

Cadmium 1 

Calcium 33200 34600 
Chromium 2.3 1.5 
Cobalt 35.6 3.9 
Copper 37.9 

7150 163 
Lead 1.7 

Magnesium 14800 16400 
Manganese 7000 3400 

Mercury 0.1 0.1 
Nickel 28.6 5.1 

Potassium 7650 13700 

Selenium 3.9 
Silver 

Sodium 65700 104000 

Thallium 

Vanadium 

Zinc 42.6 33.6 

Water Quality Analysis (mg/L) 

Alkalinity 21.7 55 

Chloride 86.4 161 
Nitrate-Nitrite (as N) 

Sulfate • 
1.85 
136 

0.54 
79.9 " 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination; NA - Not Analyzed 


