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1. Introduction 

1.1 General 

This report presents the data and findings of two voluntary environmental investigations conducted by the New 
York State Electric & Gas Corporation (NYSEG) at a former manufactured gas plant (MGP) located in Goshen, 
New York (the Goshen Site). NYSEG undertook both investigations between 1990 and 1994 in order to 
characterize the environmental conditions of its property and to provide a foundation for later work, if needed. The 
first investigation, the Site Prioritization Investigation (SPI), was conducted by Engineering Science, Inc. (ES) of 
Liverpool, New York, and was reported in the internal Site Prioritization Report in September 1991. Based on the 
findings and recommendations of that report, NYSEG contracted with Blasland, Bouck & Lee, Inc. (BBL) to 
conduct a Task I1 Remedial Investigation (Task I1 RI). 

NYSEG undertook these investigations voluntarily and has not, until now, provided the New York State 
Department of Environmental Conservation (NYSDEC) with its findings. NYSEG has chosen to condense its 
reporting to this single unified document. On NYSEG's behalf, BBL has prepared this Site Characterization 
Summary and Data Transmittal (SCS). This report provides a brief review of the activities, analytical data and 
other findings of each investigation. Sections 2 and 3 describe the SPI and the Task I1 RI, respectively. Section 
4 provides a synopsis of the investigation findings and serves as NYSEG's current conceptual model for the site. 

The Goshen Site is currently scheduled for additional investigation, beginning in 2007. This schedule was outlined 
in a January 25,2000 letter from Joseph Simone (NYSEG) to James VanHoesen (NYSDEC) and approved in a 
March 10,2000 letter from David Crosby (NYSDEC) to Joseph Simone. 

1.2 Site Description and History 

The Goshen Site is located on West Main Street in the Village of Goshen, Orange County, New York, and 
encompasses approximately one acre. The site is bounded by the Rio Grande (a creek) at the northwest comer, by 
property belonging to the Village of Goshen to the north and northeast, by private commercial property to the east 
and west, and by West Main Street to the south. The site is owned by NYSEG and presently serves as a service 
center for its gas operations in that area. Figure 1 shows the site location. 

NYSEG undertook the site investigation due to its history as an MGP. The known extent of the former MGP is 
shown on the site figures (Figures 2 through 7) and includes features located off the NYSEG-owned property. Most 
notably, the structure identified as Gas Holder 3 was located west of the Goshen Site, on property owned at the time 
of the investigation by the McBride Development Corporation. Due to property access limitations, these 
investigations were limited to properties owned by NYSEG and the Village of Goshen. Therefore, former Gas 
Holder 3 is not addressed in this report. 

MGP operations began at the Goshen Site between 1 885 and 1 889 and continued until sometime between 1945 and 
1947, when the facility was converted to a natural gas operations center (ES, 1991). During this time period, site 
ownership was held by the A. VanDenverken Water Gas Works (circa 1889-circa 1905), Goshen Gas Light 
Company Water Gas Works (circa 1905-circa 1923), Goshen Illuminating Company Coal Gas Plant (circa 1923- 
1945), Associated Gas & Electric Company (1945-1947), and NYSEG. During the period of its operation, the 
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MGP is known to have included a gas house (composed of a meter house, purifyinglpurifier houses, oil tanks, a 
boiler, a generator, a washer, and a superheater), three gas holders, a shed, furnace area, coal storage area, and a 
lime kiln. 
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2. Site Prioritization Investigation 
b' 

2.1 Overview 

In October and November 1990, ES conducted a Site Prioritization Investigation (SPI) on behalf of NYSEG. The 
SPI was a preliminary site evaluation designed to meet two objectives: 

Determine if the site posed an imminent threat to human health and/or the environment; and 
Establish a rank for the site relative to NYSEG's other MGP sites. 

2.2 Activities 

2.2.1 Site Screening Samples 

To meet the SPI objectives, ES collected a limited number of analytical samples of the three media considered 
potential exposure routes: surface soil, surface water, and sediment. These sample locations are shown on Figure 

Five surface-soil samples were collected from the upper 0.5 feet of soil. Surface-soil sample SS-I was collected 
in the former fumace/shed area. Surface-soil sample SS-2 was collected at the edge of the site, north of Gas Holder 
1. Surface-soil sample SS-3 was collected off site at the edge of the Rio Grande. Surface-soil samples SS-4 and 
SS-5 were collected in the northwest comer of the site. Note that the nomenclature "SS-1, SS-2, etc." has been used 
twice to identify analytical samples at the Goshen Site. As a result, some of the surface-soil samples collected for 
the SPI and sediment samples collected during the Task I1 RI have the same names, but can be distinguished by 
date and location. 

Three surface-water samples were collected from the Rio Grande: SW-1 upstream of the site, SW-2 adjacent to 
the site, and SW-3 100 feet downstream of the site. Three sediment samples, SED-1, SED-2, and SED-3, were 
collected at the same locations as the surface-water samples. 

All surface-soil, surface-water and sediment samples were analyzed using United States Environmental Protection 
Agency (USEPA) methods for the parameters listed below. 

Site Prioritization Investigation Analyses 
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2.2.2 Site Ranking 

As part of the SPI, NYSEG used the Site Screening and Priority Setting System (SSPSS) to rank the Goshen Site 
relative to its other MGP sites. This system was developed by the Electric Power Research Institute (EPRI) to 
provide a consistent means for utilities to prioritize and manage former MGP sites. The SSPSS takes into account 
potential routes of exposure to calculate both an actual and a perceived risk. The SSPS ranking generated for the 
Goshen Site incorporated the site screening sampling results, information about land use near the site, and (where 
site specific data were unavailable) statistical data derived from other former MGP sites. 

2.3 Investigation Findings 

The laboratory results of the site screening samples are presented in Appendix A. The following sections briefly 
review those results. 

2.3.1 Surface Soil 

ES submitted surface-soil samples from the four locations shown on Figure 2. They are identified SS-1 through 
SS-4. The sample SS-5 was a blind duplicate of SS-4. The results are summarized as follows: 

Methylene chloride was the only VOC detected in the surface soil, but is considered a probable laboratory 
contaminant. 

SVOCs were detected at two of the four sample locations (SS-3 and SS-4). All of the SVOCs detected were 
Polycyclic Aromatic Hydrocarbons (PAHs), with pyrene and fluoranthene most abundant. Total concentrations 
of SVOCs in surface soils were as follows: non-detect in SS-1 and SS-2; 230 parts per million (ppm) in SS-3; 
and 4,011 ppm in SS-4. Note that the correlation between SS-4 and SS-5 (its duplicate) was poor: 320 ppm 
total SVOCs at SS-5, versus the 4,01 1 ppm at SS-4. 

Cyanide was detected in two surface-soil samples, SS-4 (13 ppm) and its duplicate SS-5 (6.2 ppm). None of 
the cyanide in these samples was amenable. 

All the metals detected were within the naturally occurring ranges for the Goshen Site, as determined from a 
United States Geological Survey (USGS) reference (Shacklette and Boerngen, 1984). 

2.3.2 Surface Water and Sediment 

ES submitted surface-water and sediment samples from three locations in the Rio Grande. They are identified SS- 
I/SW-1, SS-2/SW-2, and SS-3/SW-3. The results are summarized as follows: 

No VOCs were detected in the surface-water samples. Methylene chloride was the only VOC detected in the 
sediment samples, but is considered a probable laboratory contaminant. 

Only one SVOC, bis(2-ethylhexyl)phthalate, was detected in the surface-water samples. This compound is a 
common laboratory and/or sampling contaminant. No SVOCs were detected in the sediment samples. 
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Lead and zinc were detected at comparable concentrations in all three surface water samples. Aluminum, iron, 
and manganese were detected at slightly higher concentrations in samples SW-2 andlor SW-3. All the metals 
detected in sediment were judged by ES to be within the naturally occurring ranges. Cyanide was not detected 
in the sediment or surface-water samples. 

2.4 Conclusions 

In its September 1991 submittal to NYSEG, ES reached the following conclusions: 

The most significant risk associated with the Goshen Site was direct contact with surface soil, fill, and residues 
exposed along the banks of the Rio Grande, where SS-3 and SS-415 were collected. 

Sampling of sediment and surface water for the Rio Grande showed no indications of MGP impacts. 

Groundwater and subsurface soil had not been investigated and posed the most significant data gap. 

Based on these findings and the site priority ranking, NYSEG chose to initiate further investigation of the Goshen 
Site in the form of a Task 11 Remedial Investigation. 
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3. Task I1 Remedial Investigation 

3.1 Overview 

Following completion of the SPI, NYSEG initiated its second voluntary investigation of the Goshen Site, the Task 
I1 Remedial Investigation. In 1992, at NYSEG's request, BBL developed a conceptual model for the Goshen Site 
which noted data gaps to be addressed by the Task I1 RI. These gaps included the nature of potential source areas, 
and the extent of MGP impacts on environmental media, particularly subsurface soil and groundwater. 

The Task I1 RI consisted of the following five activities: 

Background Information Review 
Source Investigation 
Surface-Soil Investigation 
Groundwater Investigation 
Sediment Investigation 

Each activity is discussed in Section 3.2. These activities were performed in accordance with the RI Work Plan, 
finalized by BBL in July 1993. This work plan included a Sampling and Analysis Plan (SAP), a Health and Safety 
Plan (HASP), and a Quality Assurance Project Plan (QAPP), all conforming to industry standard practice. 

3.2 Activities 

3.2.1 Background Information Review 

The background review consisted of a site reconnaissance and a review of the NYSEG project files, Orange County 
real estate records, and documents available at the Village of Goshen Tax Assessment Office and Orange County 
Historical Society. BBL also contacted local and public sources of information (e.g., USGS and local utilities). The 
findings are summarized below. 

On July 30, 1992, BBL and NYSEG performed a site visit. The following information was obtained during this 
visit. In the b,asement of the former gas house, a shallow tar tank referred to as the drip tank, was present 
approximately one foot below the floor. The volume of this drip tank was not known. In addition, in the northwest 
comer of the former gas house was an opening in the basement floor, referred to as a "cistern." A tar odor was 
noted in this area, but no tar was observed. Outside the former gas house to the northeast lies an underground steel 
tank. NYSEG had no information on this tank other than its existence. 

At the time of the investigation, the McBride Development Corporation owned two groundwater production wells 
located near the site: one on the adjacent property west of the site, and another south and upgradient of the site. 
The Village of Goshen received its water from the Goshen Reservoir located on Reservoir Road, approximately 
6,200 feet south of the Goshen Site. At the time of the investigation, the Village had installed and tested a new 
water supply well, known as the "High School Well," located on the Goshen High School property approximately 
5,800 feet north-northeast of the Goshen Site. The Village received approval to put this well on line as a public 
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water supply but had not done so as of August 1994. The High School Well is installed 500 feet deep in shale 
bedrock. 

At the time of the investigation, the Town of Goshen had two water supply well fields located outside the village 
boundary. The first well field is called Goshen Water Distinct No. 1 and is located in Hambiltonian Park on 
Craigville Road, approximately 1.5 miles east of the Goshen Site. This well field consists of five to six wells 
installed approximately 500 feet deep into bedrock. The second well field is called Goshen Water District No. 2 
and is located on Arcadia Hill Road, approximately 2 to 3 miles southeast of the Goshen Site. This well field 
consists of 14 wells installed between 400 and 500 feet deep into bedrock. 

3.2.2 Source Investigation 

The objective of the Source Investigation was to verify the locations of potential MGP related source areas and 
confirm the presence and extent of MGP residues. The Source Investigation was divided into the following tasks: 

Excavation of Test Pits; 
Drilling of Test Borings; 
Characterization of the Underground Tank; and 
Characterization of the Cistern. 

The test pit and test boring locations are shown on Figure 3. The underground tank is shown on the same figure. 
The cistern is located in the basement of the former gas house, but is not labeled on the figures. 

* 3.2.2.1 Excavation of Test Pitsflrenches 

A total of six test pits were excavated on September 13 and 14, 1993. The depths of the test pits ranged between 
1.5 feet to 7 feet below grade. The test pits were excavated until significant coal tar residue was encountered, a 
foundation was encountered, or groundwater entered the excavation. The test pits logs are presented in Appendix 
B. As shown on Figure 3, the test pits were located in or near potential source areas. 

The following table lists the name, location and rationale for each test pit. Where analytical samples were 
collected, the sample depth is listed, along with the categories of analysis. General analyses included VOCs, 
SVOCs, metals, and total and amenable cyanide. Waste characterization included a full Toxicity Characteristics 
Leaching Procedure (TCLP) analysis, British Thermal Unit (BTU) content, reactivity testing, and a total petroleum 
hydrocarbon (TPH) scan. A summary of these analyses and their laboratory methods is provided in Table 1. 

w 
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BBL submitted three soil samples from the test pits for general chemical characterization. These analytical samples 
(from TP- 1, TP-2 and TP-4) were selected from representative samples of potential source areas to determine their 
chemical composition. The laboratory results are summarized in Table 2. No soil samples were submitted from 
TP-6; however, a water sample was collected from the steel tank uncovered in that excavation. Characterization 
of the steel tank is discussed later in Section 3.2.2.3. 

As noted in the table above, two of the test pit soil samples were submitted for waste disposal characterization. The 
laboratory results of these analyses are summarized in Table 3. 

3.2.2.2 Drilling of Test Borings 

The Source Area Investigation included seven test borings, drilled to depths between 24 and 40 feet. The boring 
locations, shown on Figure 3, were chosen to be in or near potential MGP source areas to delineate their horizontal 
and vertical extent. Note that the boring names begin at TB-4, rather than TB-1. The prior three borings are 

r associated with the groundwater investigation and were converted to monitoring wells, as discussed later in this 
report. 

Each test boring was advanced to the top of till, as determined by split spoon/auger refusal and visual observation. 
Drilling was conducted using a conventional truck rig, with 4 %-inch inner-diameter hollow stem augers, and 2-inch 
diameter split spoons. Upon completion, each boring was tremie-grouted to grade. Geologic descriptions and 
additional drilling details are available on the boring logs in Appendix B. 

The following table lists the name and location of each test boring. Where analytical samples were collected, the 
sample depth is listed along with the categories of analysis. General analyses included VOCs, SVOCs, metals, and 
total and amenable cyanide. Waste characterization included a full TCLP analysis, BTU content, reactivity, and 
TPH. A summary of these analyses and their laboratory methods is provided in Table 1. 
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Four soil samples from the test borings were submitted to the laboratory for general chemical characterization. 
Three samples were selected from visually affected soil intervals. One sample (TB- 10) was selected from a soil 
interval below visually affected soils and above till to assess the vertical distribution of constituents. The analytical 
results of the general analyses are summarized in Table 2. 

As noted in the table above, three of the test boring soil samples were submitted to the laboratory for waste disposal 
characterization. These analytical results are summarized in Table 3. 

3.2.2.3 Characterization of Underground Steel Tank 

The location of Test Pit 6 (TP-6) was chosen to uncover an underground steel tank northeast of the former gas 
house. The excavation revealed that the tank is approximately 5 feet in diameter by approximately 12 feet long and 
is filled with water to within 0.5 feet of the top of the tank. Gravel filled the tank to 2.7 feet below the top of the 
tank. The field staff noted a coal tar odor when the top of the tank was removed, but found no further evidence of 
MGP impacts. A sample of the water in the tank was obtained and submitted for chemical characterization (VOCs, 
SVOCs, metals, and total and amenable cyanide). A summary of these analyses and their laboratory methods is 
provided in Table 1. The analytical results are presented in Table 2. 

3.2.2.4 Characterization of the Cistern 

The investigation of potential source areas included a cistern located in the basement of the former gas house. To 
determine if the water in the cistern had been affected by MGP-related constituents, BBL collected and submitted 

)Y a water sample for chemical characterization (VOCs, SVOCs, metals, and total and amenable cyanide). A summary 
of these analyses and their laboratory methods is provided in Table 1. The analytical results are presented in Table 

3.2.3 Surface-Soil Investigation 

The objective of the surface-soil investigation was to evaluate the presence and concentration of MGP-related 
constituents in the near-surface soils. Five surface-soil samples were collected using a decontaminated stainless 
steel scoop. Four of the five samples were collected at the surface where MGP-related residues had been observed 
in the subsurface during the source investigation. Care was taken to avoid sampling directly within the areas 
disturbed by the test pits and test borings. One background sample was obtained from an area where MGP-related 
activities were not documented to have occurred. 

The surface-soil sampling locations are shown on Figure 3 and summarized below. 
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BBL submitted each of the surface-soil samples for laboratory analysis of VOCs, SVOCs, metals, total and 
amenable cyanide, and polychlorinated biphenyls (PCBs). A summary of these analyses and their laboratory 
methods is provided in Table I. The analytical results are presented in Table 4. 

3.2.4 Groundwater Investigation 

Prior to the Task 11 RI, groundwater at the site had not been investigated. The tasks outlined for this investigation 
would provide means to characterize groundwater presence, flow patterns, and general quality beneath the Goshen 
Site. The groundwater investigation consisted of the following two phases: monitoring well installation; and 
groundwater sampling and analysis. 

3.2.4.1 Monitoring Well Installation 

In September 1993, six overburden monitoring wells were installed in three well pairs. The locations of the wells 
are shown on Figure 3. The MW93- I well pair was installed by the site entrance, hydraulically upgradient of 
affected areas, to determine the background quality of water entering the site. The other two monitoring well pairs 
(MW93-2 and MW93-3) were installed hydraulically downgradient of the former MGP to determine if MGP- 
related constituents were migrating in groundwater. 

The monitoring wells consisted of 2-inch diameter stainless steel well casings and 5 or 10-foot lengths of 0.010- 
inch slotted stainless steel screen. As with the test borings, each well was drilled with a conventional truck-mounted 
rig, using 4 %-inch inner-diameter hollow stem augers. The deep wells were continuously sampled using 2-inch 

((V diameter split spoons until the till unit was identified (generally from 35 to 40 feet deep). 

The deep wells were designed with 5-foot lengths of screen to span the interval directly above the till. The shallow 
wells were designed with 10-foot lengths of screen spanning the uppermost portion of the saturated overburden. 
A summary of the monitoring well construction details is presented in Table 5. Geologic descriptions and well 
installation details are included on the monitoring wells logs in Appendix B. 

After well installation, the following tasks were completed: 

Each well was developed to remove fine-grained materials that may have settled in or around the well screen 
during installation and to enhance hydraulic communication between the screen and the formation. 

In-situ hydraulic conductivity tests were performed at each well on October 21, 1993. The results of the 
hydraulic conductivity tests are presented in Section 3.3.1.2 and Appendix C. 

The monitoring well locations and elevations were surveyed and referenced to the National Geodetic Vertical 
Datum (NGVD) of 1929 based on the site datum provided by Modi Associates, Land Surveyor (ES, 1991). 
Survey data are provided in Appendix D. 

'Crs 
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3.2.4.2 Groundwater Sampling and Analysis 

b 
The six site monitoring wells were sampled quarterly for one year to evaluate groundwater quality. Groundwater 
samples were obtained on October 18, 1993, and January 25, April 27, and July 20, 1994. 

Prior to each event, the field staff recorded water-levels in each monitoring well. Table 5 includes a summary of 
the water-level elevations calculated from these measurements. When sampled, each well was purged of three well- 
casing volumes using a dedicated TeflonTM bailer. With a field instrument, the pH, temperature and specific 
conductivity of the water was measured and recorded. During all four quarters, the groundwater samples were 
submitted for analysis of VOCs, SVOCs, metals, and total and amenable cyanide. For the first quarter only 
(October 1993), the water samples were also submitted for PCB analysis. A summary of these analyses and their 
laboratory methods is provided in Table 1. Each quarter's analytical results are tabulated separately on Tables 6, 
7, 8, and 9, consecutively. 

3.2.5 Sediment Investigation 

The Task 11 RT expanded upon the sediment sampling conducted for the SPI with a more extensive program to 
determine the presence and distribution site related constituents in the Rio Grande sediments. This phase of the 
investigation included two tasks, sediment probing and sediment sampling, completed September 27 and 28, 1993. 
More details on methods and findings of the sediment investigation are include in a short technical memorandum, 
attached as Appendix E. 

w 3.2.5.1 Sediment Probing 

BBL probed sediment along the near edge of the Rio Grande upstream, downstream, and adjacent to the site. The 
study included a total of 25 sediment probes at approximately 20-foot intervals starting 80 feet downstream of the 
former MGP property line. The field staff used LexanTM core tubes to retrieve and visually characterize the 
sediment at each probing location. A summary of these observations is included in Appendix E. 

3.2.5.2 Sediment Sampling and Analysis 

BBL collected eight sediment samples from the Rio Grande. Three samples were collected upstream of the site, 
two adjacent to site, and three downstream of the site. Sediment samples were collected from areas with visual 
evidence of contamination, andlor from locations where a significant depth of sediment was encountered. The field 
staff collected each sample by driving LexanTM core tubes into the sediment with a stainless steel core driver. The 
locations of the sediment samples shown on Figure 7, and are summarized below: 

BLASLAND, BOUCK 8. LEE, INC. 
2Rm I e n g r n e e r s  8, s c r e n t r s t s  3-6 
001 I l O 2 2 d ~ c  



The eight sediment samples listed above were submitted to the laboratory and analyzed for VOCs, SVOCs, metals, 
total and amenable cyanide, moisture content, and total organic carbon. A summary of these analyses and their 
laboratory methods is provided in Table 1 .  The analytical results are presented in Table 10. 

3.2.6 Investigation Derived Waste 

3.2.6.1 The Recharge Pit 

A recharge pit was installed at the Goshen Site to accept groundwater extracted from site monitoring wells and 
decontamination water generated throughout the investigation. The recharge pit was installed near the center of 
Gas Holder 1, an area known to have fill materials and MGP residues in the subsurface. The pit is a 4-foot square 
by 5-foot deep hole that was excavated by a backhoe. A 6-inch diameter, 5-foot long casing was perforated, braced 
with reinforcing bar, placed in the pit, and surrounded with pea gravel to grade. The recharge pit is identified as 
"recharge well" on the site figures. 

3.2.6.2 Waste Characterization 

t. 
In addition to the five test pit and test boring soil samples submitted for waste characterization analyses, the field 
staff submitted four samples composited from drums of soil cuttings. Thus, a total of nine soil samples were 
submitted for full TCLP analysis, BTU content, reactivity, and TPH. A summary of these analyses and their 
laboratory methods is provided in Table 1. The laboratory results are summarized on Table 3. These data were 
used to determine the appropriate disposal methods for the investigation-derived waste. Note that no reported 
values exceeded the RCRA TCLP Regulatory Levels. 

3.3 Findings 

The investigations outlined above provided a broad base of data for assessing the environmental conditions of the 
Goshen Site. The following sections provide a brief review of those data (both analytical results and the 
observations of field staff). Section 4 of this document provides a brief overview of these findings as a conceptual 
model for the site. 

3.3.1 Site Physical Characterization 

3.3.1.1 Physiography 

The land surface at the Goshen Site slopes gently to the north across most of the site, from West Main Street to the 
more steeply sloping south bank of the Rio Grande. The elevation of the site ranges between 430 and 437 feet * 
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above mean sea level (AMSL). The eastern property boundary of the site is bordered by a concrete wall that is 

hw' 
approximately 3 feet high in the southeast corner and approximately 10 feet high in the northeast corner. 

The site contains no distinctive surface water runoff pathways, such as drainage ditches. The paved driveway and 
parking areas allow for surface runoff to the Rio Grande. The Rio Grande flows from the northeast to the 
southwest. 

3.3.1.2 Hydrogeology 

The Task I1 RI test pit, test boring, and monitoring well data provided specific information on the subsurface 
geology of the Goshen Site to a maximum depth of 41 feet. Detailed test pit and boring logs are included in 
Appendix B of this report. Based on observations of field geologists, the overburden geology can be divided into 
the four units described below, in order of increasing depth: 

A fill unit consisting of varying amounts of sand, gravel, and silt with f i l l  materials (e.g., slag, ash, wood, 
brick). 

A silt and sand unit consisting primarily of a brown to gray silt with varying amounts of sand and gravel; 

A sand and gravel unit composed primarily of shale fragments; and 

Till consisting of very dense silt, sand, and gravel. 

The water table occurs at depths between 8 to 15 feet across the site, and is interpreted to intercept the Rio Grande to 
b the north. Figure 4 depicts the water table based on water-level measurements in the three shallow monitoring wells 

taken April 27, 1994. The water table shows a gradient to the northwest toward the Rio Grande. Figure 5 depicts 
a potentiometric surface developed from water-level measurements in the three deep monitoring wells, taken April 
27, 1994. Though less steep, the gradient of the deep potentiometric surface mimics the water table and trends to the 
northwest. Groundwater elevations from all four quarters are shown on Table 5. Review of those data shows little 
seasonal shift in groundwater flow patterns. 

The slug-test data for each monitoring well were analyzed using the Bouwer-Rice method for unconfined aquifers. 
These calculations are shown in Appendix E. The calculated hydraulic conductivities are summarized below: 
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3.3.2 Site Chemical Characterization 

w 
3.3.2.1 Source Areas 

The Task I1 RI investigated seven locations as potential source areas: Gas Holder 1, Gas Holder 2, the tar drip tank, 
the eastern and western portions former gas house, the underground steel tank, the cistern, and the furnace/shed/coal 
storage area. Analytical samples collected from test pits and soil borings provide the best measure of each area's 
potential MGP impacts. A summary of the analytical samples submitted is provided on Table 1. Figure 3 shows 
the sample locations and the approximate locations of the former MGP structures. Table 2 summarizes the 
analytical results of the source area samples. 

A review of the analytical data shows that the extent of affected soil, sediment, and groundwater at the Goshen Site 
is relatively limited. The subsurface does show evidence of MGP-impacts, most notably near former Gas Holder 
1, Gas Holder 2, and the tar drip tank. Potential coal tar non-aqueous phase liquid (NAPL) was identified only in 
these three areas, and to a maximum depth of 20 feet below grade (in Gas Holder 1 and near the tar drip tank). The 
other areas did not appear to have been greatly affected by the MGP. 

Gas Holder 1 
Test Pit 2 (TP-2) uncovered the holder's brick wall foundation. Test Boring 5 (TB-5) did not identify a floor to 
the holder. Potential coal tar was identified in a sand and silt unit between 17 and 20 feet below grade. An 
analytical sample from this interval exceeded the NYSDEC Soil Cleanup Objectives (Technical and Administrative 
Guidance Memorandum #4046, 1994) for four SVOCs (see Table 2). No evidence of MGP-impacts was observed 
below this interval. 

Gas Holder 2 
Test Pit 3 (TP-3) uncovered the holder's brick wall foundation. Test Boring 6 (TB-6) did not identify a floor to 
the holder. Potential coal tar was identified at the base of a coarse fill unit between 10 and 12.5 feet below grade. 
An analytical sample from this interval exceeded the NYSDEC Soil Cleanup Objectives for five VOCs and eight 
SVOCs. No evidence of MGP-impacts was observed below this interval. 

Tar Drip Tank 
The tar drip tank is located inside the former gas house and was not investigated directly. Test Boring 8 (TB-8) 
was advanced outside the building, just north (downgradient) of the tank. Potential coal tar was identified at the 
base of a coarse fill unit and in the uppermost silt and sand unit, between approximately 14 and 20 feet below grade. 
An analytical sample from this interval exceeded the NYSDEC Soil Cleanup Objectives for four VOCs, and five 
SVOCs. No evidence of MGP-impacts was observed below this interval. 

Former Gas House (eastern and western portions) 
Test Borings 7 and 9 (TB-7 and TB-9) were advanced outside the former gas house north of the western and eastern 
sections, respectively. These locations were chosen to identify impacts related to the purifiers and oil tanks located 
inside the former gas house, if any. The field geologist observed no coal tar or other evidence of MGP-related 
impacts in either boring. No analytical samples were submitted. 

Under~round Steel Tank 
This tank was uncovered in Test Pit 6 (TP-6), northeast of the former gas house. A water sample collected from 
the tank had no detections of VOCs or SVOCs. 
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Cistern 

w A water sample collected from the cistern in the basement of the former gas house returned trace detections of 
VOCs and SVOCs. These amounted to 0.002 ppm total VOCs, and 0.299 ppm total SVOCs. 

Furnace/Shed/Coal Storape Area 
This area in the northwest comer of the site was investigated by three test pits (TP-I, 4, and 5), one test boring 
(TB-4), and the MW93-2 monitoring well pair. An oil sheen was identified at 6 feet below grade on water pooling 
in TP-1. An analytical sample of soil submitted from this interval exceeded the NYSDEC Soil Cleanup Objectives 
for four SVOCs. No other soil samples were submitted from this area. 

3.3.2.2 Groundwater 

Analytical results from four quarterly rounds of groundwater sampling are summarized in Tables 6, 7, 8, and 9, 
consecutively. Figure 6 posts the total concentrations of VOCs, PAHs, other SVOCs, and Cyanide, for each well 
over all four quarters. The data show little impact on groundwater quality in either the shallow or deep monitoring 
units, with no consistent detections or exceedances of the NYSDEC Class GA Standards for VOCs or SVOCs. 
Cyanide was consistently found in the two downgradient shallow monitoring wells (MW93-2s and MW93-3s). 
The total cyanide concentration at MW-933s exceeded the 0.2-ppm Class GA Standard each quarter, with a 
maximum concentration of 0.479 ppm reported during the October 1993 event. Amenable cyanide was detected 
periodically at both MW93-2s and MW93-3S, albeit at much lower concentrations. 

3.3.2.3 Surface Soil 

The analytical results of the five surface-soil samples submitted are summarized in Table 4. The results show low 
level SVOC exceedances of the NYSDEC Soil Cleanup Objectives in SF- 1 through SF-4. The concentrations in 
SF-5 are an order of magnitude higher, with a total SVOCs concentration of 463 ppm. 

3.3.2.4 Sediment 

The sediment data collected from the Rio Grande adjacent to the Goshen Site were evaluated based on a criteria- 
specific analysis. The evaluation includes samples collected from adjacent to and downstream of the Site, and 
background samples (i.e., samples SS-6, SS-7, and SS-8). Specifically, this evaluation compares detected 
concentrations against ecological-based screening values. The criteria used for the comparison are from NYSDEC 
(1999) Technical Guidance for Screening Contaminated Sediments. The NYSDEC (1999) sediment criteria for 
organic and inorganic compounds are based on three ecological risk levels of protection: acute toxicity to aquatic 
life, chronic toxicity to aquatic life, and protection of wildlife from bioaccumulation in the food chain. For this 
evaluation, only the NYSDEC (1999) sediment criteria based on the protection of aquatic life are relevant because 
bioaccumulation-based criteria are not available for any of the constituents detected in sediment. In addition to the 
NYSDEC criteria, sediment screening values from the Ontario Ministry of Environment (1993) are used. These 
values are used for sediment constituents when NYSDEC criteria are not available. A comparison of the chemical 
concentrations detected in sediment to criteria is presented in Table 10. The results are shown on Figure 7 and 
described below. 

w 
BLASLAND, BOUCK & LEE, INC. 

ZRX, e n g r n e e r s  8. s c r e n t ~ s t s  3-10 
001 11022 doc 



Volatile Organic Compounds 
Several volatile organic compounds were detected in the sediment samples, including 2-butanone, acetone, carbon 
disulfide, chloromethane, ethylbenzene, methylene chloride, toluene, and xylene. Each of these compounds was 
detected at extremely low concentrations, and detections were generally infrequent (except for acetone, which was 
detected in each of the samples, including the background samples). Of these compounds, sediment criteria are 
available only for ethylbenzene, toluene, and xylene. The detected concentrations of these constituents are well 
below both the acute toxicity and chronic toxicity criteria. 

Semivolatile Oreanic Compounds 
Several semivolatile organic compounds were detected in the sediment samples collected from the Rio Grande 
River. The detected concentrations for most constituents typically exceed the more conservative chronic toxicity 
sediment criteria, and some of the constituents [i.e., acenaphthylene, benzo(a)anthracene, chrysene, fluorene, and 
indeno(l,2,3-cd)pyrene] exceed the acute values. Similar exceedances are also frequently observed for the 
background samples. In almost all instances, the concentrations detected in samples collected adjacent to or 
immediately downstream of the Goshen Site are not significantly higher (i.e., less than 3X) than the concentrations 
detected in upstream (background) samples. 

Inorpanics 
Several inorganic constituents were detected in the sediment samples. As shown in Table 10, some concentrations 
exceed the more conservative chronic toxicity sediment criteria. In addition, several of the constituents (i.e., 
copper, lead, mercury, silver, and zinc) exceed the acute toxicity sediment criteria. Similar to the results for the 
semivolatile organic compounds, in most instances the concentrations detected adjacent to or downstream of the 
site are comparable to results for upstream (background) samples. The only exception is a single detected 
concentration of silver [4.1 mg/kg in sample SS-2CDUP)I. However, this sample was a duplicate of sample SS-2, 
which has a detected concentration of only 0.82 mglkg, which is below both the acute and chronic toxicity criteria. 

Cvanide 
Cyanide was detected in only one of the nine samples, with a concentration of 16.2 mglkg detected in sediment 
sample SS-4. Sediment criteria are not available for cyanide. 

Summary 
Several volatile organic compounds, semivolatile organic compounds, inorganics, and cyanide were detected in 
sediment samples collected from locations adjacent to and immediately downstream of the Site. According to the 
criteria-specific analysis, several of the sediment samples collected from the Rio Grande near the site exhibit 
concentrations greater than conservative screening criteria. However, similar exceedances are observed in the 
upstream (background) samples. Similarly, the concentrations detected in the samples collected adjacent to and 
downstream of the site are not significantly greater than the concentrations reported for the background samples. 
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4. Site Overview/Conce~tual Model 

NYSEG conducted the SPI and the Task I1 RI at the Goshen Site in order to characterize the environmental 
conditions of its property and to provide a foundation for later work, scheduled to begin in 2007. The following 
discussion briefly summarizes BBL's understanding of these investigation findings, as presented in this document. 

The physical setting of the Goshen Site is relatively simple. Surface water runoff follows the low site relief to the 
northwest into the Rio Grande, just north of the site. Groundwater, both shallow and deep, appears to follow this 
same pattern and is expected to discharge to the Rio Grande. Based on the available subsurface data, the 
stratigraphy can be divided into four generalized units: fill, a silt and sand unit, a sand and gravel unit, and a very 
dense till. Groundwater is present in each unit with a water table ranging from 8 to 15 feet below grade across the 
site. The till unit, identified at depths of 35 to 40 feet, is expected to act as a confining unit and form a lower 
boundary for the shallow groundwater flow system at the site. 

The site investigations have shown that the extent of MGP-affected soil, sediment, and groundwater at the Goshen 
Site is relatively limited. These investigations have identified several areas with evidence of limited MPG impacts. 
In particular, subsurface soils from test borings in Gas Holders 1 and 2, and north of the former tar drip tank were 
observed to contain a coal tar-type NAPL. Laboratory analyses and field observations have documented lower 
levels of MGP-type impacts in the subsurface soils of the furnace area, and downgradient of Gas Holders 1 and 2 
at boring TB- 10. 

Groundwater monitoring has shown that water quality at the site perimeter is largely unaffected by the h4GP 
sources, with the exception of low levels of total and amenable cyanide in the shallow downgradient wells. It 
should also be noted that NAPL was observed no deeper than 20-feet below grade and does not appear to have 
penetrated the intervals of silt found in the silt and sand unit. 

The results of the sediment samples collected in the Rio Grande exceed the conservative screening criteria used 
in this report. However, the concentrations and constituents detected are similar in upstream (background) samples 
and in samples adjacent to and downstream of the site. These sediment impacts therefore do not appear to be 
related to the former MGP. 
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NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

SUMMARY OF TASK I1 RI ANALYTICAL SAMPLES 
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TABLE 1 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSH EN, NEW YORK 

SUMMARY OF TASK 11 RI ANALYTICAL SAMPLES 

TPH l ~ o t a l  Petroleum Hydrocarbons ~ E P A  ~ e t h o d  418.1 

Abbreviations: 
t?. bgs feet below ground surface 
D W  blind duplicate sample 
MSMSD matrix spikelmatrix spike duplicate 
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TABLE 2 

NEW YORK STATE ELECTRlC AND GAS 
COSHEN MGP SITE, GOSHEN, NEW YORK 

SOURCE AREA INVESTICATlON ANALYTICAL DATA 
SEPTEMBER & OCTOBER 1993 

~ V O L A T I L E S  tppm) 
1,2,4-Tnchlorobenzene 
1,2-Dichlorobenzene 
1,3-Dtchlorobenzene 

See notes on Page 4 

3 4 
7 9 
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2 U D  
2 U D  
2 U D  

045 U 
0 4 5 U  
0 4 5 U  

0 4 6 U  
0 4 6 U  
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2 3 U D  
2 3 U D  
23 U D  

0 4 2 U  
0 4 2 U  
0 4 2 U  

2 U D  
2 U D  
2 U D  
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llUD 
ll U D  
llUD 
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2 2 U D  
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1 9 U D  
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0 4 2 U  
0 4 2 U  
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0012U 





TABLE 2 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

SOURCE AREA INVESTIGATION ANALYTICAL DATA 
SEPTEMBER 81 OCTOBER 1993 

NQtw 
Except as notes, all values expressed as as parts per million (ppm), equivalent to milligrams per kilogram ( m a g )  for soil, milligrams per liter (mgiL) for water 

NYSDEC TAGMs Soil Cleanup Objectives, revised 4195. 

Shaded values exceed criteria 
Criter~a are not valid for water samples, and therefore are not used for comparision 

SB -Site background 
bgs - below ground surface 

N A  - Not Available 

U -Undetected The value listed is the detection limit 

The detection l imit is defined for organic compounds as the quantitation limit 

The inorganic detection l imit is the instrument detection limit 
J - Detected at an estimated concentration below the mintmum quantitation limit 
I - Possible matrix interference. 

N - Detected concentrations. 
D - Indicates the sample was diluted to quantify the concentration 

B -Indicates the compound was found i n  the blank 

' - Value is for cis- isomer 

* '  - Value is for total o f  both cis- and trans- isomers 

'" -Some cyanlde complexes can be very stable whlle others are pH  dependent and can be unstable Site-specific forrn(s) of cyan~de should be taken into consideration 
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NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

WASTE CHARACTERIZATION DATA 
SEPTEMBER & OCTOBER 1993 

See notes on Page 2 
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NEW YORK STATE ELECTRlC AND GAS 
COSHEN MGP SITE, GOSHEN, NEW YORK 

WASTE CHARACTERIZATION DATA 
SEPTEMBER & OCTOBER 1993 

Notos: 
Except as noted, ali values expressed as parts per million @pm), equivalent to milligrams per liter (mg/L). 

RCRA TCLP Regulatory Level - revised 1 119 1. 

Shaded values exceed criteria. 

SB - Site background. 

NA - Not Available. 

U - Undetected. The value listed is the dctection limit. 

The detection limit is defined for organic compounds as the quantitaiton limit. 

The u~orgauic detection limit is the instrument detection limit. 

J - Detected at  an estimated con cent ratio^^ below the minimum detection limit 

N - Detected coucentration. 

D - Indicates the sample was diluted to quantify the concentration. 

E - Indicates the con~pound was found in the blank. 

- Value is for cis- isomer. 

.* - Value is for total of both CIS- and nd=ns- isomers. 

*** - Some cyanide complexes can be very stable while others are pH dependent and can be unstable. Site-specific fonnjs) 

of Cyanide should be taken into consideration. 





TABLE 4 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

SURFACE SOIL ANALYTICAL DATA 
OCTOBER 19,1993 

See notes o n  Page 4. 

J:\DOCOO\13038\0060 1022.xls Page 2 o f  4 



TABLE 4 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

SLIRFACE SOIL ANALYTICAL DATA 
OCTOBER 19,1993 

1- See notes on Page 4. 
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TABLE 4 

NEW YORK STATE ELECTRlC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

SURFACE S O U  ANALYTICAL DATA 
OCTOBER 19,1993 

All units expressed as parts per million (ppm), equivalent to milligrams per kilogram (mgKg). 

NYSDEC TAGMs Soil Cleanup Objectives, revised 4/95. 

Shaded values exceed criteria. 

SB - Site background. 

NA - Not Available. 

U - Undetected. The value listed is the detection limit. 

The detection limit is defined for organic compounds as the quantitation limit. 

The inorganic detection limit is the instrument detection limit. 

J - Detected at an estimated concentration below the minimum quantitation limit. 

I - Possible matrix interference. 

N - Detected concentration. 

D - lndicates the sample was diluted to quantify the concentration. 

B -Indicates the compound was found in the blank. 

* - Value is for cis- isomer. 

** - Value is for total of both cis- and trans- isomers. 

*** - Some cyanide complexes can be very stable while others are pH dependent and can be unstable. Site-specific form(s) 

of Cyanide should be taken into consideration. 



NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

MONITORING WELL DETAILS AND WATER-LEVEL ELEVATIONS 

w 
Elevations based on National Geodetic Vertical Datum of 1929. 

ft. AMSL = feet Above Mean Sea Level 
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TABLE 6 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

GROUNDWATER ANALYTICAL DATA 
OCTOBER 18,1993 

See notes on Page 4. 
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TABLE 6 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

GROUNDWATER ANALYTICAL DATA 
OCTOBER 18,1993 

See notes on Page 4. 
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TABLE 6 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

GROUNDWATER ANALYTICAL DATA 
OCTOBER 18,1993 

Notes: 
ppm - parts per million. 
NYSDEC TOGS Class GA Ambient Water Quality Standards and Guidance Values, revised 6/98. 
SB - Site background. 
NA - Not Available. 
Shaded values exceed criteria. 

Cyanlde, Total I O 2 0 L  1 0.01 U I  0 0 1  U I  0 0 1  U I  0.075 NI 0 0 1  U (  0 0 1  U I  0.479 U 

Data Oualifiers: 
U - Undetected. The value listed is the detection limit. 

The detection limit is defined for organic compounds as the quantitation limit. 
The inorganic detectior! limit is the instrument detection limit. 

J - Detected at an estimated concentration below the minimum quantitation limit. 
I - Possible matrix interference. 
N - Detected concentration. 
D - Indicates the sample was diluted to quantify the concentration. 
B - Indicates the compound was found in the blank. 

Cyanlde, Amenable I 0 2 0 L  I 

Criteria Oualifiers: 
a - Value listed applies io the sum of these substances. 
b - Value listed applies to the sum of these substances. 
c - Value listed applies to both the cis and trans isomers separately. 
d - Value listed applies to each isomer individually. 
e - Value listed applies to the sum of the isomers. 
G - Guidance Value. 
h - Iron and Manganese criteria are 0.3 ppm individually or 0.5 ppm as a sum. 
L - Applies to total Cyanide. 
NA - No GA standard or guidance value for ground water is available for these substances. 

1 0.010 UI I 1 0.052 N 
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TABLE 7 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

GROUNDWATER ANALYTICAL DATA 
JANUARY 24,1994 

hw 
See notes on Page 4. 
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TABLE 7 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

GROUNDWATER ANALYTICAL DATA 
JANUARY 24,1994 

w 
See notes on Page 4 
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TABLE 7 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

GROUNDWATER ANALYTICAL DATA 
JANUARY 24,1994 

See notes on Page 4. 
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TABLE 7 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

GROUNDWATER ANALYTICAL DATA 
JANUARY 24,1994 

Cyanide, Amenable 1 0.20 L I - ( 0.010 UI - 1 0.010 UI 

Notes: 
ppm - parts per million. 

NYSDEC TOGS Class GA Ambient Water Quality Standards and Guidance Values, revised 6/98 

SB - Site background. 

NA - Not Available. 

Shaded values exceed criteria 

Data Oualifiers: 

U - Undetected. The value listed is the detection limit. 

The detection limit is defined for organic compounds as the quantitation limit. 

The inorganic detection limit is the instrument detection limit. 

J - Detected at an estimated concentration below the minimum quantitation limit 

I - Possible matrix interference. 

N - Detected concentration. 

D - Indicates the sample was diluted to quantify the concentration. 

B - Indicates the compound was found in the blank 

Criteria Oualifiers: 

a - Value listed applies to the sum of these substances. 

b - Value listed applies to the sum of these substances. 

c - Value listed applies to both the cis and trans isomers separately. 

d - Value listed applies to each isomer individually. 

e - Value listed applies to the sum of the isomers. 

G - Guidance Value. 

h - Iron and Manganese criteria are 0.3 ppm individually or 0.5 ppm as a sum. 

L - Applies to total Cyanide. 

NA -No  GA standard or guidance value for ground water is available for these substances 
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TABLE 8 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

GROUNDWATER ANALYTICAL DATA 
APRIL 27,1994 

See notes on Page 4. 
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TABLE 8 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

GROUNDWATER ANALYTICAL DATA 
APRIL 27,1994 

See notes on Page 4 
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TABLE 8 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

GROUNDWATER ANALYTICAL DATA 
APRIL 27,1994 

Notes: 
ppm - parts per million. 

NYSDEC TOGS Class GA Ambient Water Quality Standards and Guidance Values, revised 6/98 
SB - Site background. 

NA -Not Available. 

Shaded values exceed criteria. 

Data Oualiliers: 

U - Undetected. The value listed is the detection limit. 

The detection limit is defined for organic compounds as the quantitation limit. 

The inorganic detection limit is the instrument detection limit. 

J - Detected at an estimated concentration below the minimum quantitation limit. 

I - Possible matrix interference. 

N - Detected concentration. 

D - Indicates the sample was diluted to quantify the concentration 

B - Indicates the compound was found in the blank. 

Criteria Oualiliers: 

a - Value listed applies to the sum of these substances. 

b - Value listed applies to the sum of these substances. 

c - Value listed applies to both the cis and trans isomers separately. 

d - Value listed applies to each isomer individually. 

e - Value listed applies to the sum of the isomers. 

G - Guidance Value. 

h - Iron and Manganese criteria are 0.3 ppm individually or 0.5 ppm as a sum. 

L - Applies to total Cyanide. 

NA - No GA standard or guidance value for ground water is available for these substances. 
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TABLE 9 

NEW YORK STATE ELECTRIC AND GAS 
COSHEN MCP SITE, COSHEN, NEW YORK 

GROUNDWATER ANALYTICAL RESULTS 
JULY 20,1994 

See notes on Page 3 .  
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TABLE 9 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

GROUNDWATER ANALYTICAL RESULTS 
JULY 20,1994 

See notes on Page 3. 
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TABLE 9 

NEW YORK STATE ELECTRIC AND GAS 
COSHEN MGP SITE, GOSHEN, NEW YORK 

GROUNDWATER ANALYTLCAL RESULTS 
JULY 20,1994 

ppm - parts per million. 
NYSDEC TOGS Class GA Ambient Water Quality Standards and Guidance Values, revised 6/98. 

SB - Site background. 
NA - Not Available. 

Shaded values exceed criteria 

U - Undetected. The value listed is the detection limit. 
The detection limit is defined for organic compounds as the quantitation limit. 
The inorganic detection limit is the instrument detection limit. 

J - Detected at an estimated concentration below the minimum quantitation limit. 

I - Possible mamx interference. 
N - Detected concentration. 
D - Indicates the sample was diluted to quantify the concentration. 

B (organic compounds) - Indicates the compound was found in the blank. 
B (inorganic compounds) - Indicates the reported value is greater than the contract required detection limit but greater than the 

instrument detection limit. 

a - Value listed applies to the sum of these substances. 

b - Value listed applies to the sum of these substances. 

c - Value listed applies to both the cis and trans isomers separately. 
d - Value listed applies to each isomer individually. 
e - Value listed applies to the sum of the isomers. 

G - Guidance Value. 

h - Iron and Manganese criteria are 0.3 ppm individually or 0.5 ppm as a sum. 
L - Applies to total Cyanide. 
NA -No  GA standard or g.dance value for ground water is available for these substances 

J: \DOCOO~I~O~~\OI  1 0 1 0 2 2 . ~ 1 ~  Page 3 of 3 



TABLE 10 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

SEDIMENT ANALYTICAL DATA 
OCTOBER 28,1993 

bf 

See Notes on Page 2 
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TABLE 10 

NEW YORK STATE ELECTRIC AND GAS 
GOSHEN MGP SITE, GOSHEN, NEW YORK 

SEDIMENT ANALYTICAL DATA 
OCTOBER 28, I993 

(1) Sediment criteria are &om NYSDEC (1999) ( 

Criteria for organic compounds are in ug/g OC and are adjusted for TOC concentration. 

If NYSDEC criteria are not available, additional values are used as described below. 

(a) Chronic and acute sediment criteria are ERL and Em1 values, respectively from Long et al. (1995). as reported 

in NYSDEC (1999). Units are in m a g  and are not adjusted for TOC concentration. 

(b) Acute sediment criteria are Ontario Ministry of Environment (OME, 1993) Severe Effect Levels. 

Units are in ugig OC and are adjusted for TOC concentration. 

(c) Chronic sediment criteria are Ontario Ministry of Environment (OME, 1993) Lowest Effect Levels. 

Units are in mgkg  and are not adjusted for TOC concentration. 

(2) Criteria which me presented in uglg OC (organic carbon) are adjusted for each sample based on 

sample-specific TOC concentrations. For example, for flourene (chronic value of 8 ug/g OC; acute value of 73 ug/g OC) 

and sample SS- I (TOC of 3.6%, or  36 g OCIKg), the criteria are adjusted as follows: 

chronic: (8 ug/g OC) ' (36 g OCKg) = 288 ug/Kg or 0.288 mg/Kg 

acute: (73 us1g OC) * (36 g OCXg) = 2628 ug/Kg or 2.628 m g K g  

The fluorene concentration detected in sample SS-I was 3.4. This concentration exceeds both the sample-specific 

chronic and acute values. 

TOC - Total Organic Carbon. 

Results are reported in milligrams per kilogram (mg/Kg) 

DUP = Field duplicate. 

U = Compound was analyzd for but not detected. 

J = Estimated value below the laboratory quantitation limit. 

D = Concentration is based on a diluted sample analysis. 

Boldface values exceed Benthic Aquatic Life Chronic Toxicity Level 

Shaded values exceed Benthic Aquatic Life Acute Toxicity Level 

Page 2 of 2 
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1 NEW YORK STATE ELECTRIC AND GAS CORPORATION 
ORANGE COUNTY, NEW YORK 

GOSHEN MGP SlTE 
SlTE CHARACTERIZATION SUMMARY 

Approximate Scale: 1" = 2000' 

SlTE LOCATION MAP 

BBL BIASLAND, BOUCK & LEE, INC. 
AREA LOCATION e n g ~ n e e r s  & s c ~ e n t ~ s t s  1 "1"" 
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Appendix A 
Site Screening Samples 

Laboratory Analytical Data 



BERKELEY LABORATORY 
600 BANCROFT WAY 
BERKELEY. CA 94710 ENGINEERING-SCIENCE, INC. 
Tel: (41 51 641-7353 

Report Date: 12/21/90 

Work Order No.:2436 

Client: Ken Whitaker 
ES Syracuse 
New York Gas & Electric Co. 
290 Elwood Davis Road 
Liverpool, NY 13088 

Date of Sample Receipt: 11/16/90 

Your samples identified as: 

CGGS-SW-1 
CGGS-SW-2 
CGGS-SW-3 

were analyzed for volatile organics by EPA Method 624, 
semivolatile organics by EPA Method 625 and metals. Total 
cyanide and cyanide amenable to chlorination results will 
follow on a separate work order. 

In addition your samples identified as: 

CGGS-BED-1 
CGGS-SED-2 
CGGS-SED-3 
CGGS-SS-1 
CGGS-86-2 
CGGS-68-3 
CGGS-66-4 
CGGS-8s-5 

were analyzed for volatile organics by EPA Method 8240 
semivolatile organics by EPA Method 8270, metals, total 
cyanide and cyanide amenable to chlorination. 

Finally, your samples identified as: 

CGGS-TRIP BLANK 
was analyzed for volatile organics by EPA Method 624. 

The analytical reports for the samples listed above are 
attached. 

90-W02436 
A PARSONS COMPANY 

CL-FORM 



ES ENGINEERING-SCIENCE 

BiogmphicPI D a u  

RICBARDLMERRELL 

Lab Director 

Wnty-five years experiena in analytical chemistry with 17 yean in laboratory management 
Responsible for all operations of 3 chemistry labs within a region employing over 200 people with 
annual sales wer  12 million. Analytical laboratory experiena includes combined gas chromotography- 
mass spectrometry, gas chromotography, mass spectrometry, thermal analysis, infrared spectrometry, 
wet chemical analysis and physical testing. 

1989-Date Engineering-Science, Inc Director - Berkeley Lmb. Responsible for overall 
management of ES lab services including overall profitability. 

1987-1989 IT - Corporation. Reglond Lab Dirrctor. Responsible for overall management of 
the Western region including profitability. 

1983-1987 IT - Corporation. Lab Manager. Responsible for overall management of the 
Cemtos lab including profitability. 

1977-1983 IT - Corporation. Lmb Maanger. Responsible for lot production and scheduling, 
salary and personnel administration and policy. 

1972-1977 IT - Corporation. Gmup Leader - Mass Spcstrometq. Responsible for all aspects 
of the operation of the mass spectrometry groups. 

1968-1972 IT - Corporation. Chemlst Performed a variety of analyses using MS, GC, GC- 
MS, IR and thermal analyses. 

1%7-68 Shell Chemical Co. GC S d o a  Supervisor. Supervised and scheduled several 
technicians in the GC area that were performing routine analyses 

1966-67 Shell Chemical Co. Chemist Calibrated and repaired process GCs used for 
process control in a styrene and butadine plant 

196.546 C h m n  Research. Lmb TechnidPn. Performed many physical and wet chemical 
analyses of crude oil. core samples and soil samples. 

196364 General Dynamics. Lmb Techniciaa Performed many wet chemical analyses on 
electroplating solutions. 

EDUCATION 

B.S. in Chemistry, 1966, Brigham Young University, Provo, Utah 



w 
BART - Warm S~rinas Project - 1991 

Mr. Merrell as Laboratory Director of the Engineering 
Science Berkeley Laboratory (ESBL), Mr. Merrell has had 
overall responsibility for ESBL's analytical portion of the 
project. The project technically includes various organic 
and inorganic analysis. He is responsible to assure that 
the analytical quality of the project is maintained as well 
as being responsible for managing the project so all the 
data is delivered to the client on schedule, complete and 
within financial budgets. 

Puritv/Wastech and Selma/Wastech, SITES Proiects 1989-1990 

Mr. Merrell has had overall responsibility for ESBL's 
analytical portion of these SITES projects. He is 
responsible to assure that the analytical quality of the 
project is maintained according to the project's specific 
QAPP. Also, he is responsible for managing the project so 
all the data is delivered to the client on schedule, 
complete, and within financial budgets. 

The project technically included total analysis of the 
waste for organic and inorganic characterization. Also the 
waste was treated and analyzed by the Toxic Characteristic 

b d  Leaching Procedure (TCLP) and the California Assessment 
Manuals (CAM) Leaching procedure to determine how effective 
the treating procedure was in stablizing the waste. 

Moffett Naval Air Station 1987-1989 

Mr. Merrell as the Western Regional Laboratory Director 
for International Technology Analytical Services (ITAS) was 
responsible for development and implementation of the 
sampling and analysis plan at the Moffett Naval Air Station, 
as part of their HAZWRAP program. His Field Analytical 
Senrice group worked with the ITAS laboratories to establish 
the methods, detection limits, holding times, QC criteria, 
sample containers, and preservatives that were specifically 
required for the project. The project was a multi-million 
dollar analytical project that involved the analysis of both 
soils and waters for a wider variety of parameters including 
volatile organic compounds (VOC), base neutral acid 
extractable (BNA), HSL metals, PCBs and anions. 

HAZWRAP Proiects 1987 to Present 

Mr. Merrell as both the Western Regional Laboratory 
Director of ITAS and the Laboratory Director of ESBL has had 
overall analytical responsibilities for many HAZWRAP 
projects similar in scope of work to the Moffett Naval Air 

w 

richexp 



'rJI Station outlined above. These sites included Offutt AFB, 
Rickenbacker AEIGB, Duluth ANGB, Castle AFB, Concord Naval 
Weapons Station, Mare Island, Mather AFB, McClellan AFB and 
San diego Naval Facilities. 

Rockv Mountain Arsenal 1987-1989 

Mr. Merrell as the Western Regional Laboratory Director 
of ITAS had overall responsibility for the analytical 
portion of the Rocky Mountain Arsenal F Basin clean up and 
the review of the QA/QC and sampling and analysis plans. 
The analysis included primarily air monitoring samples for 
many HSL volatile and base neutral/acid extractable organics 
and several metals. This was to ensure the safety of the 
workers and surrounding residents. Many rapid turn around 
analysis were necessary on this project. 

U.S. Environmental Protection Aqencv Contract Laboratory 
Proqram (EPA CLPl 1980-1989 

Mr. Merrell as the Laboratory Manager of IT Cerritos 
Laboratory and later the Western Regional Laboratory 
Director of ITAS had overall responsibility for the 
laboratory's performance in the CLP program. His IT 
Cerritos laboratory has been a participant in the CLP since 
its inception in 1980. The Cerritos laboratory has had as 

w many as 13 bid lots at one time. They were required to 
perform full organic CLP analysis on as many as 390 water 
and soil samples per month from known or suspected hazardous 
waste sites. These analyses for HSL compounds includes 
volatile organics, base neutral/acid extractable organics, 
pesticides and PCBs. CLP protocols are designed to be stand 
alone legally defendable methodologies and are currently 
used when the most rigorous QA/QC requirements are needed. 

richexp 



~. 
r 
a .. .. .. ,= * -' cr = m o .  

I? .-. 'n - - W N H  
2 - =  

X I.? .J w - _- 
j3 .. r r(l +, 
2 d < 
", ..I - a, -a 
3 .j 3s- 

L I  5 4 4  
n - < - a  

A 



l ' l~ t lPLl< ' l ' i  UL 

NEW YORK STATE DEPARTMENT OF HEALTH 

D A V I D  AXELROD,  M.D. COhIMISSIONER 

1 tI'lE1: ii'l 
CERTIFICATE O F  APPROVAL FOR LABORATORY SERVICE 

(Issued in accordance with the Laws of New York S ta te )  

p u r s u j ~ ~ i  icr S e t t i u r ~  502 ui' t i l e  t~~Lal ii llt .3i ti l  L i u  

VAL111 k l  EHlS AllUkESS ONLY 

- .  

Ilerbert W. Dickerman, M .  D . ,  PI1.D. 
Director 
Wadswortll Center for Laboratories and Research 

FORM L R  23.F 



CASE NARRATIVE 
WORK ORDER NO. 2 4 3 6  

EPA METHODS 8240 AND 624 

These five soil and three sediment samples were analyzed by 
EPA Method 8240, and these four water samples were analyzed by 
EPA Method 624. CLP compounds, spiking amounts, and QC 
acceptance criteria were used for the internal standards, 
surrogates, and matrix spike/spike duplicates. 

All samples were analyzed within EPA Data Validation Technical 
Holding Times. 

Three blanks were analyzed with these samples and met CLP 
acceptance criteria for internal standard areas, surrogates 
and contamination. 

The continuing calibration checks (CCC) used for quantifying 
these samples met CLP acceptance criteria. 

All internal standard areas were within CLP acceptance 
criteria. 

All surrogate recoveries were within CLP acceptance criteria. 

All matrix spike/spike duplicate recoveries and relative 
percent differences were within CLP acceptance criteria. 

VMCN-FRM 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC /!-IS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No: 2436 Date Analyzed: 11/26/90 

Laboratory ID: 2436-01 Matrix: WATER 

Client ID: CGGS-SW-1 Level: LOW Dilution Fact: 1.0 

I Analytical Results Reporting I 
( Compound ug/L Limit 1 
I 
I Chloromethane 
( Bromomethane 
I Vinyl Chloride 
1 Chloroethane 
( Methylene Chlorlde 
( Acrolein 
I Acetone 
1 Acrylonltrile 
1 Carbon Disulfide 
1 Trichlorofluoromethane 
1 1,l-Dichloroethene 
( 1,l-Dichloroethane 
I trans-1,2-Dichloroethene 

 roethane thane 
1 2-Butanone 
1 l,l,l-Trichloroethane 
( Carbon Tetrachloride 
I Vinyl Acetate 
I Bromodichloromethane 
I 1,2-Dichloropropane 
1 cis-1,3-Dichloropropene 
1 Trichloroethene 
( Benzene 
( Dibromochloromethane 
I 1,1,2-Trichloroethane 
I trans-1,3-Dichloropropene 
1 2-Chloroethylvinylether 
( Bromoform 
( 2-Hexanone 
I 4-Methyl-2-pentanone 
( Tetrachloroethene 
I 1,1,2,2-Tetrachloroethane 
1 Toluene 
( Chlorobenzene 
1 Ethylbenzene 
I Styrene 
I m/p-Xylene 
1 o-Xylene 
l,3-Dichlorobenzene w, 2 /  1,4-Dichlorobenzene 

I 
IAnalyst: Group Leader: 

I 
I 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC/NS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No: 2436 Date Analyzed: 11/26/90 

Laboratory ID: 2436-02 Matrix: WATER 

Client ID: CGGS-SW-2 Level: LOW Dilution Fact: 1.0 

I Analytical Results Reporting I 
I Compound ug/L Limit I 
I 
( Chloromethane 
1 Bromomethane 
1 Vinyl Chloride 
1 Chloroethane 
1 Methylene Chloride 
I Acrolein 
( Acetone 
( Acrylonitrile 
1 Carbon Disulfide 
1 Trichlorofluoromethane 
1 1,l-Dichloroethene 
1 1,l-Dichloroethane 
I trans-1,2-Dichloroethene 
Chloroform 

-1,2-~ichloroethane 
( 2-Butanone 
( 1, 1,l-Trichloroethane 
( Carbon Tetrachloride 
1 Vinyl Acetate 
( Bromodichloromethane 
( 1,2-Dichloropropane 
I cis-1,3-Dichloropropene 
I Trichloroethene 
1 Benzene 
( Dibromochloromethane 
( 1,1,2-Trichloroethane 
1 trans-1,3-Dichloropropene 
1 2-Chloroethylvinylether 
1 Bromoform 
1 2-Hexanone 
I 4-Methyl-2-pentanone 
I Tetrachloroethene 
I 1,1,2,2-Tetrachloroethane 
1 Toluene 
1 Chlorobenzene 
( Ethylbenzene 
1 Styrene 
1 m/p-Xylene 
1 o-Xylene 
1,3-Dichlorobenzene 

-,2/1,4-Dichlorobenzene 
I 
IAnalyst: Group Leader: 

I 
I 



ES-ENGINEERING SCIENCE, INC. 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

600 Bancroft Way 
Berkeley, CA. 94710 

Work Order No: 2436 Date Analyzed: 11/26/90 

Laboratory ID: 2436-03 Matrix: WATER 

Client ID: CGGS-SW-3 Level: LOW Dilution Pact: 1.0 

1 Analytical Results Reporting I 
I Compound ug/L Limit 1 
I 
( Chloromethane 
( Bromomethane 
( Vinyl Chloride 
1 Chloroethane 
1 Methylene Chloride 
1 Acrolein 
1 Acetone 
I Acrylonitrile 
( Carbon Disulfide 
( Trichlorofluoromethane 
I 1,l-Dichloroethene 
1 1,l-Dichloroethane 
I trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 

( 2-Butanone 
I l,l,l-Trichloroethane 
I Carbon Tetrachloride 
1 Vinyl Acetate 
1 Bromodichloromethane 
1 1,2-Dichloropropane 
1 cis-1,3-Dichloropropene 
( Trichloroethene 
( Benzene 
1 Dibromochloromethane 
I 1,1,2-Trichloroethane 
I trans-1,3-Dichloropropene 
I 2-Chloroethylvinylether 
1 Bromoform 
I 2-Hexanone 
1 4-Methyl-2-pentanone 
1 Tetrachloroethene 
1 1,1,2,2-Tetrachloroethane 
I Toluene 
I Chlorobenzene 
I Ethylbenzene 
I Styrene 
I m/p-Xylene 
1 o-Xylene 
' 1.3-Dichlorobenzene 

)Analyst: 
- -- -- 

Group Leader). I 
I . 7 ,  ( \. , 

I 
I I 



ES-ENGINEERING SCIENCE, INC. 6 0 0  Bancroft Way 
Berkeley, CA. 94710 

GC /!IS ANALYTICAL REPORT 
VOLATILE ORGANICS 

kiork Order No: 2436 Date Analyzed: 11/27/90 

Laboratory ID: 2436-04 Matrix: SOIL 

Client ID: CGGS-SED-1 Level: LOW Dilutlon Fact: 5.0 

1 Analytical Results Reporting I 
( Compound ug/Kg Limit I 
I I 
I Chloromethane ND 5 0  I 
I Bromomethane N D 5 0  1 
I Vinyl Chloride ND 5 0  I 
I Chloroethane ND 5 0  1 
( Nethylene Chloride 115 2 5  
I Acrolein 

I 
ND 5 0  

I Acetone 
I 

ND 5 0 0  I 
1 Acrylonitrile ND 5 0  1 
( Carbon Disulfide ND 5 0  1 
I Trichlorofluoromethane ND 5 0  1 
I 1,l-Dichloroethene ND 2 5  I 
I 1,l-Dichloroethane ND 2 5  1 
' trans-1,2-Dichloroethene ND 2 5  I 

hloroform 

I 2-Butanone 
I l,l,l-Trichloroethane 
( Carbon Tetrachloride 
( Vinyl Acetate 
I Bromodichloromethane 
I 1,2-Dichloropropane 
( cis-1,3-Dichloropropene 
I Trichloroethene 
( Benzene 
( Dibromochloromethane 
I 1,1,2-Trichloroethane 
I trans-1,3-Dichloropropene 
1 2-Chloroethylvinylether 
I Bromoform 
1 ?-Hexanone 
( 4-Methyl-2-pentanone 
I Tetrachloroethene 
I 1,1,2,2-Tetrachloroethane 
( Toluene 
I Chlorobenzene 
1 Ethylbenzene 
( Styrene 
I m/p-Xylene 
I o-Xylene 

. ,3-Dichlorobenzene 
-1,2/ 1,4-Dichlorobenzene 

I 
JAnalyst: Group Leader: 

I 
I 

I wt I 
I I 



ES-ENGINEERING SCIENCE. INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No: 2436 Date Analyzed: 11/27/90 

Laboratory ID: 2436-05 Matrix: SOIL 

Client ID: CGGS-SED-2 Level : LOW Dilution Fact: 1.0 

I Analytical Results Reporting I 
( Compound ug/Kg Limit I 
I 
( Chloromethane ND 10 
1 Bromomethane ND 10 
I Vinyl Chloride ND 10 
I Chloroethane ND 10 
1 Hethylene Chloride 22 5 
( Acrolein ND 10 
I Acetone ND 100 
I Acrylonitrile ND 10 
( Carbon Disulfide ND 10 
I Trichlorof luoromethane ND 10 
I 1,l-Dichloroethene ND 5 
( 1,l-Dichloroethane ND 5 
1 trans-1,2-Dichloroethene N D 5 
' 'hloroform N D 5 
P(CI,2-Dichloroethane ND 5 
I 2-Butanone ND 100 
I 1, 1,l-Trichloroethane ND 5 
1 Carbon Tetrachloride ND 5 
I Vinyl Acetate ND 50 
I Bromodichloromethane ND 5 
1 1,2-Dichloropropane ND 5 
( cis-l,3-Dichloropropene ND 5 
I Trichloroethene ND 5 
( Benzene ND 5 
( Dibromochloromethane ND 5 
I 1,1,2-Trichloroethane ND 5 
( trans-1,3-Dichloropropene N D 5 
( 2-Chloroethylviny lether ND 10 
I Bromoform ND 5 
I 2-Hexanone ND 50 
1 4-Methyl-2-pentanone ND 50 
I Tetrachloroethene ND 5 
I 1,1,2,2-Tetrachloroethane ND 5 
I Toluene ND 5 
I Chlorobenzene ND 5 
1 Ethylbenzene ND 5 
1 Styrene ND 5 
( m/p-Xylene ND 5 
( o-Xylene ND 5 
I ',3-Dichlorobenzene ND 5 

2/1,4-Dichlorobenzene ND 5 I 

JAnalyst: 
I 

I Group Leader: I 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No: 2436 Date Analyzed: 11/27/90 

Laboratory ID: 2436-06 Matrix: SOIL 

Client ID: CGGS-SED-3 Leve1:LOW Dilution Fact: 5.0 

I 
I Compound 

Analytical Results 
ug/Kg 

Reporting 1 
Limit I 

I 
I Chloromethane ND 
I Bromomethane ND 
1 Vinyl Chloride ND 
I Chloroethane ND 
1 Methylene Chloride 55 
1 Acrolein ND 
1 Acetone ND 
( Acrylonitrile ND 
( Carbon Disulfide ND 
( Trichlorofluoromethane ND 
( 1,l-Dichloroethene ND 
( 1,l-Dichloroethane ND 
1 trans-1,2-Dichloroethene ND 
Chloroform 

w1,2-~ichloroethane 
I 2-Butanone 
1 l,l,l-Trichloroethane 
1 Carbon Tetrachloride 
1 Vinyl Acetate 
( Bromodichloromethane 
I 1,2-Dichloropropane 
( cis-1,3-Dichloropropene 
( Trichloroethene 
I Benzene 
( Dibromochloromethane 
I 1,1,2-Trichloroethane 
1 trans-1,3-Dichloropropene 
1 2-Chloroethylvinylether 
1 Bromoform 
( 2-Hexanone 
( 4-Methyl-2-pentanone 
( Tetrachloroethene 
I 1,1,2,2-Tetrachloroethane 
( Toluene 
1 Chlorobenzene 
I Ethylbenzene 
1 Styrene 
1 m/p-Xylene 
I o-Xylene 
I ?,3-Dichlorobenzene 

W '  2/1,4-Dichlorobenzene 
I I 
IAnalyst: rn Group Leader: I 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

b' GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No: 2436 Date Analyzed: 11/29/90 

Laboratory ID: 2436-07 Matrix: SOIL 

Client ID: CGGS-SS- 1 Leve1:LOW Dilution Fact: 5.0 

I 
( Compound 

Analytical Results 
ug/Kg 

Reporting I 
Limit I 

I 
( Chloromethane 
I Bromome thane 
1 Vinyl Chloride 
) Chloroethane 
I Methylene Chloride 
I Acrolein 
( Acetone 
( Acrylonitrile 
I Carbon Disulfide 
I Trichlorofluoromethane 
( 1,l-Dichloroethene 
( 1,l-Dichloroethane 
I trans-1,2-Dichloroethene 
a Chloroform 
1,2-Dichloroethane 

( 2-Butanone 
( l,l,l-Trichloroethane 
I Carbon Tetrachloride 
I Vinyl Acetate 
I Bromodichloromethane 
1 1,2-Dichloropropane 
1 cis-1,3-Dichloropropene 
I Trichloroethene 
I Benzene 
1 Dibromochloromethane 
) 1,1,2-Trichloroethane 
1 trans-1,3-~ichloropropene 
1 2-Chloroethylvinylether 
I Bromoform 
I 2-Hexanone 
I 4-Methyl-2-pentanone 
1 Tetrachloroethene 
1 1,1,2,2-Tetrachloroethane 
I Toluene 
I Chlorobenzene 
I Ethylbenzene 
1 Styrene 
1 m/p-Xyltne 
1 o-Xylen* 
' 1,3-Dichlorobenzene 

'7 1,2/1,4-Dichlorobenzene 
I I 
JAnalyst: Group Leader: 

4 u - I a  I 
I I 
I I 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No: 2436 Date Analyzed: 11/29/90 

Laboratory ID: 2436-08 Matrix: SOIL 

Client ID: CGGS-SS-2 Level: LOW Dilution Pact: 5.0 

1 Analytical Results Reporting I 
I Compound ug/Kg Limit I 
I 
1 Chloromethane 
( Bromomethane 
( Vinyl Chloride 
( Chloroethane 
1 Methylene Chloride 
( Acrolein 
I Acetone 
I Acrylonitrile 
1 Carbon Disulfide 
( Trichlorofluoromethane 
I 1,l-Dichloroethene 
( 1,l-Dichloroethane 
1 trans-1,2-Dichloroethene 
I Chloroform 
1,2-Dichloroethane 
2-Butanone 

1 l,l,l-Trichloroethane 
( Carbon Tetrachlor~de 
I Vinyl Acetate 
( Bromodichloromethane 
I 1,2-Dichloropropane 
( cis-1,3-Dichloropropene 
I Trichloroethene 
I Benzene 
1 Dibromochloromethane 
( 1,1,2-Trichloroethane 
1 trans-1,3-Dichloropropene 
( 2-Chloroethylvinylether 
1 Bromoform 
( 2-Hexanone 
I 4-Methyl-2-pentanone 
( Tetrachloroethene 
1 1,1,2,2-Tetrachloroethane 
( Toluene 
I Chlorobenzene 
1 Ethylbenzene 
I Styrene 
1 m/p-Xylene 
( o-Xylene 
I 1,3-Dichlorobenzene 
1,2/1,4-Dichlorobenzene ND 25 I 

%' 
(Analyst: Group Leader: 

I 

& h ' a  
I 

I ' /" A,C/ C ~ L  
I 

I I 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No: 2436 Date Analyzed: 11/27/90 

Laboratory ID: 2436-09 Matrix: SOIL 

Client ID: CGGS-SS-3 Leve 1: LOW Dilution Fact: 5.0 

I Analytical Results Reporting 1 
( Compound ug/Kg Limit I 
I 
( Chloromethane 
( Bromomethane 
I Vinyl Chloride 
I Chloroethane 
I Methylene Chloride 
1 Acrolein 
1 Acetone 
1 Acrylonitrlle 
I Carbon Disulfide 
1 Trichlorofluoromethane 
I 1,l-Dichloroethene 
I 1,l-Dichloroethane 
I trans-1,2-Dichloroethene 
Chloroform 
1,2-~ichloroethane 

( 2-Butanone 
I l,l,l-Trichloroethane 
1 Carbon Tetrachloride 
I Vinyl Acetate 
( Bromodichloromethane 
( 1,2-Dichloropropane 
( CIS-1, 3-Dichloropropene 
( Trlchloroethene 
( Benzene 
1 Dibromochloromethane 
I 1,1,2-Trichloroethane 
1 trans-1,3-Dichloropropene 
( 2-Chloroethylvinylether 
( Bromoform 
( 2-Hexanone 
( 4-Methyl-2-pentanone 
( Tetrachloroethene 
1 1,1,2,2-Tetrachloroethane 
1 Toluene 
1 Chlorobenzene 
1 Ethylbenzene 
1 Styrene 
1 m/p-Xylene 
1 o-Xylene 
1.,3-Dichlorobenzene 

'-,2/1,4-Dichlorobenzene 
I 
I Analyst: Group Leader: . j 

I 
I 



ES-ENGINEERING SCIENCE, INC. 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

600 Bancroft Way 
Berkeley, CA. 94710 

Work Order No: 2436 Date Analyzed: 11/27/90 

Laboratory ID: 2436-10 Matrix: SOIL 

Client ID: CGGS-SS-4 Level : LOW Dilution Fact: 5.0 

1 Analytical Results Reporting 1 
( Compound ug/Kg Limit I 
I I 
( Chloromethane NO 50 I 
I Bromomethane NO 50 
1 Vinyl Chloride NO 

I 
50 

I Chloroethane 
I 

NO 50 
( Nethylene Chlorlde 

I 
75 2 5 I 

1 Acroleln NO 50 
1 Acetone 

I 
NO 500 

1 Acrylonitrile 
I 

NO 50 
( Carbon Disulfide 

I 
ND 50 

( Trichlorofluoromethane 
I 

ND 50 
( 1,l-Dichloroethene 

I 
NO 25 

I 1,l-Dichloroethane 
I 

NO 25 
NO 

I 
( trans-1,2-Dichloroethene 2 5 
Chloroform 

I 
NO 2 5 

h&1,2-Dichloroethane 
I 

ND 2 5 
1 ?-Butanone 

I 
NO 500 

1 l,l,l-Trichloroethane 
I 

NO 2 5 I 
1 Carbon Tetrachloride ND 2 5 
( Vinyl Acetate ND 250 - 1 

I 

( Bromodichloromethane ND 2 5 
( 1,2-Dichloropropane 

I 
NO 2 5 

I cis-1,3-Dichloropropene 
I 

NO 2 5 
I Trichloroethene ND 

I 
2 5 

1 Benzene 
I 

NO 2 5 
( Dibromochloromethane 

I 
ND 2 5 I 

I 1,1,2-Trichloroethane N D 2 5 
I trans-1,3-Dichloropropene 

I 
ND 2 5 

1 2-Chloroethylvinylether 
I 

ND 50 
( Bromoform 

I 
ND 2 5 I 

( 2-Hexanone NO 2 50 
I 4-Methyl-2-pentanone 

I 
NO 250 

I Tetrachloroethene NO 2 5 
I 

I 1,1,2,2-Tetrachloroethane NO 
I 

2 5 
I Toluene NO 2 5 

I 

1 Chlorobenzene N D 2 5 
I 

1 Ethylbenzene 
I 

ND 2 5 
( Styrene 

I 
ND 2 5 

I m/p-Xylene ND 
I 

2 5 
( o-Xylene NO 2 5 

I 

' 1,3-Dichlorobenzene 
I 

NO 25 I u, 2/1,4-Dichlorobenzene N D 25 I 
I I 
IAnalyst: Gqoup Leader I 
I I 
I I 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No: 2436 Date Analyzed: 11/27/90 

Laboratory ID: 2436-11 Matrix: SOIL 

Client ID: CGGS-SS-5 Level: LOW Dilution Fact: 5.0 

1 Analytical Results Reporting I 
( Compound ug/Kg Limit I 
I 
( Chloromethane 
I Bromomethane 
I Vinyl Chloride 
I Chloroethane 
I Methylene Chloride 
1 Acrolein 
1 Acetone 
( Acrylonitrile 
( Carbon Disulfide 
( Trichlorofluoronethane 
( 1,l-Dichloroethene 
I 1,l-Dichloroethane 
I trans-1,2-Dichloroethene 

~e::niyEE;P:roethane 
I 2-Butanone 
1 1, 1,l-Trichloroethane 
1 Carbon Tetrachloride 
1 Vinyl Acetate 
I Bromodichloromethane 
( 1,2-Dichloropropane 
( cis-1,3-Dichloropropene 
( Trichloroethene 
I Benzene 
I Dibromochloromethane 
I 1,1,2-Trichloroethane 
I trans-1,3-Dichloropropene 
I 2-Chloroethylvinylether 
1 Bromoform 
1 2-Hexanone 
I 4-Methyl-2-pentanone 
( Tetrachloroethene 
( 1,1,2,2-Tetrachloroethane 
( Toluene 
( Chlorobenzene 
I Ethylbenzene 
I Styrene 
I m/p-Xylene 
( o-Xylene 
1,3-Dichlorobenzene 

-,2/1,4-Dichlorobenzene 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC /MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No: 2436 Date Analyzed: 11/26/90 

Laboratory ID: 2436-12 Matrix: WATER 

Client ID: CGGS-TRIP-BLANK Leve1:LOW Dil~tion Fact: 1.0 

I Analytical Results Reporting 1 
( Compound ug/L Limit I 
I 
( Chloromethane 
I Bromomethane 
I Vinyl Chloride 
1 Chloroethane 
1 Methylene Chloride 
I Acroleln 
I Acetone 
( Acrylonitrile 
I Carbon Disulfide 
( Trichlorof luoromethane 
( 1,l-Dichloroethene 
I 1,l-Dichloroethane 
1 trans-1,2-Dichloroethene 
Chloroform 

wl,2-Dichloroethane 
( 2-Butanone 
1 l,l, 1-Trichloroethane 
I Carbon Tetrachloride 
( Vinyl Acetate 
( Bromodichloromethane 
( 1,2-Dichloropropane 
( cis-1,3-Dichloropropene 
1 Trichloroethene 
1 Benzene 
1 Dibromochloromethane 
1 1,1,2-Trichloroethane 
\ trans- 1,3-Dichloropropene 
I 2-Chloroethylvinylether 
I Bromoform 
( 2-Hexanone 
( 4-Methyl-2-pentanone 
( Tetrachloroethene 
( 1,1,2,2-Tetrachloroethane 
I Toluene 
I Chlorobenzene 
1 Ethylbenzene 
1 Styrene 
1 m/p-Xylene 
I o-Xylene 
' 1.3-Dichlorobenzene 

(Analyst: Group Leader: 
i ? x c L  /JC& 

I 
I G,L/ urfi/' I 
I I 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order N G :  2436 Date Analyzed: 11/26/90 

Laboratory ID: MWVM2901126 blatrix: WATER 

Client ID: VBLANK Leve 1 : LOW Dilution Fact: 1.0 

1 Analytical Results Reporting I 
1 Compound ug/L Limit I 
I I 
( Chloromethane ND 10 1 
( Bromomethane ND 10 1 
I Vinyl Chloride ND 10 1 
I Chloroethane ND 10 1 
I Flethylene Chloride ND 5 I 
( Acrolein ND 10 1 
1 Acetone ND 100 I 
1 Acrylonitrile ND 10 1 
( Carbon Disulfide ND 10 1 
( Trichlorofluoromethane ND 10 1 
I 1,l-Dichloroethene ND 5 1 
I 1,l-Dichloroethane ND 5 

5 
I 

I trans-1,2-Dichloroethene ND I 
Chloroform ND 5 1 
1,2-Dichloroethane ND 5 I 

1 2-Butanone ND 100 I 
( l,l, 1-Trichloroethane ND 5 I 
I Carbon Tetrachloride ND 5 1 
I Vinyl Acetate N D 50 I 
I Bromodichloromethane ND 5 1 
I 1,2-Dichloropropane ND 5 i 
1 cis-1,3-Dichloropropene ND 5 I 
I Trichloroethene ND 5 1 
I Benzene ND 5 

5 
I 

( Dibromochloromethane ND 1 
( 1,1,2-Trichloroethane ND 5 1 
( trans- 1,3-Dichloropropene ND 5 I 
1 2-Chloroethylvinylether ND 10 I 
I Bromoform ND 5 I 
1 2-Hexanone ND 50 I 
1. 4-Methyl-2-pentanone ND 50 I 
( Tetrachloroethene ND 5 
( 1,1,2,2-Tetrachloroethane ND 5 

I 

( Toluene 
I 

ND 5 
I Chlorobenzene 

I 
ND 5 

I Ethylbenzene ND 5 
I 

I Styrene 
I 

ND 5 1 
1 m/p-Xylene ND 5 

ND 
I 

1 o-Xylene 5 1 
1,3-Dichlorobenzene ND 5 1 

~ 1 , 2 /  1,4-Dichlorobenzene ND 5 1 
I I 
IAnalyst: Group Leader: 1 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No: 2436 Date Analyzed: 11/27/90 

Laboratory ID: MSVM1901127 Ilatrix: SOIL 

Client ID: VBLANK Level: LOW Dilution Fact: 1.0 

I Analytical Results Reporting 1 
1 Compound ug/Kg Limit I 
I I 

i 
I 

Chloromethane ND 10 I 
Bromomethane ND 10 1 

I Vinyl Chloride ND 10 
1 Chloroethane ND 10 

I 
I 

1 Methylene Chloride ND 5 
( Acroleln 

I 
ND 10 I 

1 Acetone. ND 100 1 
1 Acrylonitrile ND 10 
1 Carbon Disulfide 

I 
ND 10 1 

1 Trichlorofluoromethane ND 10 1 
( 1.1-Dichloroethene ND 5 I 
( 1,l-Dichloroethane ND 5 I 
( trans-1,2-Dichloroethene ND 5 1 
I Chloroform ND . 5 I 

1,2-Dichloroethane ND 5 
w - ~ u t a n o n e  

I 
ND 100 I 

( l,l, 1-Trichloroethane ND 5 1 
1 Carbon Tetrachloride ND 5 1 
I Vinyl Acetate ND 5 0 
I Bromodichloromethane 

I 
ND 5 

I 1,2-Dichloropropane ND 5 1 
I 

( cis-1,3-Dichloropropene ND 5 I 
( Trichloroethene ND . 5  
I Benzene ND 

I 
5 

I Dibromochloromethane ND 
I 

5 
1 1,1,2-Trichloroethane ND 

I 
5 

I trans-1,3-Dichloropropene 
I 

ND 5 
( 2-Chloroethylvinylether ND 

I 
10 

I Bromoform ND 5 
I 

I 2-Hexanone 
I 

ND 50 
1 4-Methyl-2-pentanone ND 

I 
50 

( Tetrachloroethene 
I 

ND 5 I 
( 1,1,2,2-Tetrachloroethane ND 5 
I Toluene ND 

I 
5 

1 Chlorobenzene 
I 

ND 5 
1 Ethylbenzene ND 5 1 

I 

( Styrene ND 5 1 
( m/p-Xylene ND 5 

ND 
I 

I o-Xylene 5 
1 1,3-Dichlorobenzene ND 5 

I 
I 

,2/1,4-Dichlorobenzene ND 5 I 

IAnalyst: Group Leader: 
I 
I 

I I 
I I 



ES-ENGINEERING SCIENCE, INC. 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

600 Bancroft Way 
Berkeley, CA. 94710 

Work Order No: 2436 Date Analyzed: 11/29/90 

Laboratory ID: 1-ISVPf1901129 Matrix: SOIL 

Client ID: VBLANK Level: LOW Dilution Fact: 1.0 

1 Analytical Results Reporting I 
I Compound ug/Kg Limlt 1 
I 
( Chloromethane 
( Bromomethane 
( Vinyl Chloride 
I Chloroethane 
I Methylene Chloride 
( Acrolein 
( Acetone 
I Acrylonitrile 
I Carbon Disulfide 
1 Trichlorofluoromethane 
1 1,l-Dichloroethene 
( 1,l-Dichloroethane 
( trans-1,2-Dichloroethene 
I Chloroform 
1,2-Dichloroethane 

-2-Butanone 
( l,l,l-Trichloroethane 
1 Carbon Tetrachloride 
I Vinyl Acetate 
1 Bromodichloromethane 
( 1,2-Dichloropropane 
( cis-1,3-Dichloropropene 
( Trichloroethene 
( Benzene 
I Dibromochloromethane 
I 1,1,2-Trichloroethane 
I trans-1,3-Dichloropropene 
1 2-Chloroethylvinylether 
) Bromoform 
( 2-Hexanone 
I 4-Methyl-2-pentanone 
I Tetrachloroethene 
1 1,1,2,2-Tetrachloroethane 
I Toluene 
I Chlorobenzene 
1 Ethylbenzene 
I Styrene 
1 m/p-Xylene 
( o-Xylene 
( 1,3-Dichlorobentene 
1,2/1,4-Dichlorobenzene 

I 
IAnalyst: n ., Group Leader: I 



E S - E N G I N E E R I K G  S C I E N C E ,  I N C .  6 0 0  B a n c r o r t  W a y  
B e r k e l e y , C A  9 4 7 1 0  

S O I L  ' J O L A T I L E  S U R R O G A T E  R E C O V E R Y  

WORK O R D E R  N O :  2 4 3 6  D A T E  A N A L Y Z E D :  1 1 / 2 7 / 9 0  

L E V E L :  LOW 

I I I I I I 
( L A B O R A T O R Y  I D (  S 1 1 S 2  1 S 3  1 T o t a l  

O u t  
I 

I I ( D C E  1 I ( T O L )  1 ( B F B  1 I 1 

S l ( D C E ) =  1 , 2 - D i c h l o r o e t h a n e  
S Z ( T O L ) =  T o l u e n e - d 8  
S 3 ( B F B ) =  B r o m o f l u o r o b e n z e n e  

D  = S u r r o g a t e  D i l u t e d  O u t  
* = S u r r o g a t e  O u t s i d e  Q C  L i m i t  

I 
1 A N A L Y S T :  Q A  A P P R O V A L :  

I 
+ , LC !4 C . & / d h -  

I 
I f , /& -& - , *~  j I 
I 

-L 
I 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley,CA 94710 

SOIL VOLATILE SURROGATE RECOVERY 

WORK ORDER NO: 2436 DATE ANALYZED: 11/29/90 

LEVEL: LOW 

l l = l l l l l l ~ l ~ l l P I l m l I I I m I I I I I I I I I I I m I I I I I = = = = I = = a a I a m = m ~ = m ~ = ~ = m ~ = = ~ ~ = = a = m =  

I I 1 I I I 
I LABORATORY ID1 S1 I S2 I S3 I Total I 
I I ( W E )  I (TOL) I (BFB) I Out I 
) 1 1 1 1 1 1 1 1 1 l 1 1 1 1 l a l = a P m P I I a m I m I a = P m m = I P = L a ~ = m m m = I m I m = = m = a = = m = = m = = = m m m m ~ = ~ =  

1 MSVM1901129 I 100 I 102 1 95 1 
1 2436-07 

0 I 
1 106 1 107 1 9 5  1 0 1 

1 2436-08 1 107 1 9 8  1 93 1 @ I 
( 2436-07MS I 109 I 112 1 104 1 0 I 
( 2436-07MSD 1 109 ( 105 1 102 1 0 1 
I I I I I I 
I I I I I I 
I I I I I I 
1 I I I I I 
I I I I I I 
I - I I I I I I 

I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I 
I 

QC LIMITS 
I 

I 
I Sl(DCE)= 1,2-Dichloroethane 

I 
(70-121) 

1 S2(TOL)= Toluene-d8 
I 

(81-117) 
I S3(BFB)= Bromofluorobenzene (74-121) 

I 
I 

I 
1 D =Surrogate Diluted Out 

I 

1 =Surrogate Outside QC Limit 
I 
I 

I I 
I I 
I 
] ANALYST: QA APPROVAL: 

I 
I 



ES-ENGINEERING S C I E N C E ,  I N C .  6 0 0  B a n c r o f t  w a y  
B e r k e l e y , C A  9 4 7 1 0  

WATER VOLATILE SURROGATE RECOVERY 

WORK ORDER NO: 2 4 3 6  DATE ANALYZED: 1 1 / 2 6 / 9 0  

LEVEL: LOW 

~ ~ ~ ~ P = I P I P E I I I = ~ ~ ~ ~ L : = = = I I I ~ I = = I = = = = = = . E = = = = = = = = = = = = = = = = = = = = = = = = I = = = = = I = = = =  I 
I I I I I I 
I LABORATORY I D (  S  1 1 S  2  I S 3  1 T o t a l  I 
I 1 (DCE I ( T O L )  I ( B F B I  1 O u t  
I = P I P I I I I I I I = I P I P I P P = = = = = = E = = I ~ = ~ = = = = P * = = = = = = = * = - = = = = = = = = = I = = = = = = = = = = = - -  

I 
-- I 

1 MWVM2901126 I 9 1  1 9 5  1 9 9  1 0 1 
( 2 4 3 6 - 0 1  I 100 ( 9 1  1 101 1 0 1 
( 2 4 3 6 - 0 2  1 103 ( 9 3  1 1 0 7  1 @ 1 
1 2 4 3 6 - 0 3  1 9 8  1 9 3  1 9 8  1 0 1 
1 2 4 3 6 - 0 3 M S  I 105 1 9 8  1 1 0 2  1 0 1 
( 2 4 3 6 - 0 3 M S D  1 111 ( 1 0 6  1 1 0 3  1 0 1 
( 2 4 3 6 - 1 2  I 9 8  I 9 9  I 1 0 6  ( 0 I 
I I I I I I 
I I I I I I 
I I I I I I 

w I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 

I 
I QC L I M I T S  
( Sl(DCE)= 1 , 2 - D i c h l o r o e t h a n e - d 4  ( 7 6 - 1 1 4 )  
( S 2 ( T O L ) =  T o l u e n e - d 8  (88-110) 
( S 3 ( B F B ) =  B r o m o f l u o r o b e n z e n e  ( 8 6 - 1 1 5 )  
I 
I D = S u r r o g a t e  D i l u t e d  O u t  
\ ' = S u r r o g a t e  O u t s i d e  QC L i m i t  

- - - 

( ANALYST: QA APPROVAL: . . 
LAC&+_ --.,I 

I 
I 



ES-ENGINEERING SCIENCE, I N C .  6 0 0  B a n c r o f t  Way 
B e r k e l e y ,  C A .  94710  

'crr M a t r i x  S p i k e / S p i k e  D u p l i c a t e  R e c o v e r y  

V o l a t i l e  O r g a n i c s  

Work O r d e r :  2436  A n a l y s i s  D a t e :  1 1 / 2 6 / 9 0  

QC S a m p l e  : 2 4 3 6 - 0 3  M a t r i x :  WATER 

I n s t r u m e n t :  VMS-2 U n i t s :  u g / L  

L e v e l :  LOW C o r .  F a c t :  1 

I I Conc .  1 C o n c .  1 C o n c .  1 P e r c e n t  I 
1 Compound ( S a m p l e  1 S p i k e d  1 MS J R e c o v e r e d  I 
I I I I I I 
( 1 , l - D i c h l o r o e t h e n e  I 0 1 5 0  1 6 5  1 1 3 0  1 
1 T r i c h l o r o e t h e n e  I @ I 5 0  I 45 1 9 1  1 
( B e n z e n e  I 0 I 5 0  I 47 I 9 4  I 
( T o l u e n e  I @ I 5 0  1 49  1 9 8  1 
( C h l o r o b e n z e n e  I @ I 5 0  I 56  1 1 1 2  1 
I I I I I I 

( Conc .  1 P e r c e n t  1 I J C r i t e r i a  I 
I Compound I MSD J R e c o v e r e d  1 RPD IRPD %REC 1 
i * ( 1 , l - D i c h l a r o e t h e n e  

I I I I I 
I 6 2  1 1 2 4  1 5  114  ( 6 1 - 1 4 5 )  1 

( T r i c h l o r o e t h e n e  I 49 1 97 1 7  114  ( 7 1 - 1 2 0 ) l  
( B e n z e n e  I 4 8  1 9 5  I 1 111 ( 7 6 - 1 2 7 ) )  
1 T o l u e n e  1 5 1  1 I01 I 3  1 1 3  ( 7 6 - 1 2 5 ) )  
( C h l o r o b e n z e n e  I 5 5  I 110 I 2  1 1 3  ( 7 5 - 1 3 0 )  1 
I 
( ANALYST: 

I I I I I 
QA APPROVAL:- I 

I A l ' f d  / 
I ' 

L, 

{ ,[ u.-- -,*L. 1 I 
I I - 

= V a l u e  O u t s i d e  QC L i m i t  

P e r c e n t  R e c o v e r e d  - Conc .  MSIMSD - C o n c .  S a m p l e  
,-,-,-,--,--,-,,-,-----,---- * 100 

Conc .  S p i k e d  

RPD = C o n c .  MS - C o n c .  MSD 
( - - - - - - - - - - - - - - - - - - - - - - - -  ) ' 100 

( C o n c .  MS + C o n c .  MSD)/2 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

* Matrix Spike/Spike Duplicate Recovery 

Volatile Organics 

Work Order: 2436 Analysis Date: 11/29/90 

QC Sample : 2436-07 Matrix: SOIL 

Instrument: VMS-1 

Level: LOW 

Units: ug/Kg 

Cor. Fact: 5 

% Moisture: NA 

I 1 Conc. 1 Conc. 1 Conc. 1 Percent 1 
1 Compound 1 Sample ( Spiked 1 MS (Recovered 1 
I I I I I I 
I 1,l-Dichloroethene I 0 1 250 1 300 1 120 1 
(Trichloroethene 1 0 1 250 1 226 1 91 1 
1 Benzene 1 0 1 250 1 230 1 92 1 
1 Toluene I 0 I 250 1 242 1 97 1 
(Chlorobenzene I 0 1 250 1 267 1 107 ( 
I I I I I 

I Conc. 1 Percent ( 
I 

I ]Criteria I 
I Compound 1 MSD (Recovered 1 RPD (RPD %REC 1 
I I I I I I 
11,l-Dichloroethene I 290 1 116 1 3 122 (59-172)l 
(Trichloroethene I 244 1 98 1 8 124 (62-137)l 
1 Benzene 1 239 1 96 1 4 121 (66-142)l 
1 Toluene I 243 1 97 1 0 121 (59-13911 
1 Chlorobenzene I 271 1 108 1 2 121 (60-133) 1 - 
1 I I I I I 
1 ANALYST: QA APPROVAL : , 1 
I 

= Value Outside QC Limit 

Percent Recovery = Conc. MSIMSD - Conc. Sample 
,----,--,--------,--------- 100 

Conc. Spiked 

RPD = Conc, MS - Conc. MSD 
( - - - - - - - - - - - - - - - - - - - - - - -  ) * 100 
(Conc. HS + Conc. MSD1/2 



CASE NARRATIVE 
WORK ORDER NO. 2 4 3 6  

EPA METHOD 8 2 7 0  AND 6 2 5  

These five soil and three sediment samples were analyzed by 
EPA Method 8270 and these three water samples were analyzed by 
EPA Method 625. CLP compounds, spiking amounts, and QC 
acceptance criteria were used for the internal standards, 
surrogates, and matrix spike/spike duplicates. 

All samples were analyzed within EPA Data Validation Technical 
Holding Times. 

Two blanks were analyzed with these samples and met CLP 
acceptance criteria for internal standard areas, surrogates 
and contamination. 

The continuing calibration checks (CCC) used for quantifying 
these samples met CLP acceptance criteria. 

All internal standard areas were within CLP acceptance 
criteria. 

All surrogate recoveries were within CLP acceptance criteria. 

b' 
All matrix spike/spike duplicate recoveries and relative 
percent differences were within CLP acceptance criteria with 
the following exceptions: 

The percent recoveries for pentachlorophenol, phenol and 
4-nitrophenol in the soil MS and MSD (2436-07) were 
outside acceptance criteria. 

All blank spike/spike duplicate recoveries and relative 
percent differences were within CLP acceptance criteria with 
the following exceptions: 

The RPD for 1,4-dichlorobenzene for the soil blank 
spike/spike duplicate was outside acceptance criteria. 
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